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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley
Authority’ s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land,
damaging homes and property. Inresponse the U.S. EPA is assessing the stability and
functionality of coal combustion ash impoundments and other management units across the
country and, as necessary, identifying any needed corrective measures.

This assessment of the stability and functionality of the Oklaunion Power Station Wastewater
Evaporation Ponds is based on areview of available documents and on the site assessment
conducted by Dewberry personnel on Wednesday, February 23, 2011. We found the supporting
technical documentation adequate (Section 1.1.3). As detailed in Section 1.2, there are five (5)
recommendations based on field observations that may help to maintain a safe and trouble-free
operation.

In summary, the Oklaunion Power Station Wastewater Evaporation Ponds are rated POOR for
continued safe and reliable operation. These ratings are based only on the lack of critical studies
and investigations available to the assessorsto determine the inundation potential of the dams
and potential for dam safety deficiencies or the future closure plans for the non-incised ponds. If
the non-incised pond (Pond 6) isto remain open, the following recent and current information,
studies and analysis are needed: breach analysis, and hydraulic and hydrological studies. If the
non-incised pond (Pond 6) is in the process of being closed, areport indicating the closure plan
and schedule needs to be submitted. Upon receipt of data showing adequate hydraulic and
structural soundness or a proper closure plan the rating can be changed to satisfactory.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface | mpoundments (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), satus 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
astate 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)
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In early 2009, the EPA sent itsfirst wave of lettersto 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 coa combustion residue. This letter was issued under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) 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. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report isto evaluate the condition and potential of residue release from
management unitsfor hazard potential classification. 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 via telephone
communication with the management unit owner. Also after the February 23, 2011 field visit,
additional information was received on March 22, 2011, by Dewberry & Davis LLC about the
Oklaunion Power Station Wastewater Evaporation Ponds that was reviewed and used in
preparation of this report.

Factors considered in determining the hazard potential classification of the management units(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

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).
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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 CONCLUSIONSAND RECOMMENDATIONS

1.1 CONCLUSIONS

Conclusions are based on visual observations from aone-day site visit, February 23,
2011, and review of technical documentation provided by American Electric Power.

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

The dike embankments appeared to be structurally sound based on
Dewberry engineers observations during the site visit. However, No
geotechnical analyses were provided to Dewberry. Therefore, no
determination can be made regarding Structural Soundness of the
Management Unit.

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the Management

Unit(s)

No hydrologic or hydraulic analyses were provided to Dewberry.
Therefore, no determination can be made regarding Hydrologic/Hydraulic
Safety of the Management Unit.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical Documentation

The supporting technical documentation was inadequate with the
exception of original Plans and Specifications of the of the Management
Unit. Engineering documentation provided and subsequently reviewed is
included 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 a
fairly accurate representation of what Dewberry observed in the field.
Pond 6 is the only non-incised CCR pond that has been in service in the
recent past. All other ponds on site either are incised or do not receive
CCR. Also Pond 6 isinthe process of being filled and eventually will be
closed.

1.1.5 Conclusions Regarding the Field Observations

Dewberry staff was provided accessto al areas in the vicinity of the
management unit required to conduct athorough field observation. The
visible parts of the embankment dikes observed had no signs of overstress,
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significant settlement, shear failure, or other signs of instability.
Embankments appeared structurally sound. There were no apparent
indications of unsafe conditions or conditions needing remedial action.
However, the only non incised pond (Pond 6) that received CCR appeared
to be in the process of being filled and closed.

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 fly ash management unit. There was no evidence of significant
embankment repairs or prior releases observed during the field inspection.
However, there is no Maintenance procedure documented.

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 a history of a current and regular
inspection program and the fact that the only non-incised CCR pond (Pond
6) isin the process of being closed, installation of a dike monitoring
system is not needed at thistime. However, if Pond 6 is kept in operation
a Surveillance and Monitoring Program should be documented.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable Operation

The facility is satisfactory with the exception of a Breach Analysis and
Inundation Map or a closure plan and schedule for the non-incised CCR
pond (Pond 6). Therefore, the Management Unit is rated POOR for
continued safe and reliable operation until the receipt of the deficient
documentation.

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

We recommend AEP conduct a geotechnical analysis of the impoundment
structure or provide a closure plan and schedule for Pond 6.

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

We recommend AEP conduct a Hydraulic and Hydrologic study that
includes a Breach Analysis and I nundation Map if Pond 6 is not closed in
the near future
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1.2.3 Recommendations Regarding the Supporting Technical Documentation

The following recommendation is warranted: if Pond 6 isto be closed the
operator should provide a closure plan and schedule.

1.2.4 Recommendations Regarding the Maintenance and Methods of Operation

It is recommended that AEP develop and document a Maintenance and
Methods of Operation Procedure, including checklists, or, as stated in
Section 1.2.3, the plant should provide a closure plan and schedule for
Pond 6.

1.2.5 Recommendations Regarding Continued Safe and Reliable Operation

The recommendations cited above, upon implementation, will ensure
continued safe and reliable operation.

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

David Scott, Oklaunion Power Station

William R. Smith, American Electric Power Service Company
Steve Lewis, American Electric Power

Kyle Shepard, P.E., Dewberry

Andrew Cueto, P.E. PMP, Dewberry

1.3.2 Acknowledgement and Signature

We acknowledge that the management unit referenced herein has been assessed on February 23,
2011.

Andrew Cueto, P.E., PMP Kyle Shepard, P.E.
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT

UNIT(S)

21 LOCATION AND GENERAL DESCRIPTION

The Oklaunion Power Station is located at 12567 FM Rd 3430, Vernon, TX 76384,
approximately three miles south-southeast of the intersection of Farm to Market
Road 433 and Farm to Market Road 3430 in Wilbarger County, Texas

The plant is operated by American Electric Power Service Corporation and isa cod
fired facility which features 17 total wastewater evaporation ponds with atotal area
of 335.9 acres:. six (6) of the wastewater ponds contain some byproducts of the coal
combustion process while the 11other ponds contain cooling tower blowdown. The
six ponds containing CCR are primarily located in the south central portion of the
plant site.

Of the six CCR ponds five are incised; the sixth has a side hill embankment (Pond
6) with a height of 20 feet and a pool area of 58 acres. In past operations, earthen
fill dikes retain the waste until it is sufficiently dry to be hauled away and
landfilled. The Wastewater Evaporation Pond 6 islocated at the south-central edge
of the main evaporation pond complex of the generating station. An aerial
photograph of the impoundment is provided in Appendix A —Doc. 01.

The Oklaunion Power Station Wastewater Evaporation Pond 6 was reported to be in
the process of being filled with non-CCR material and isin the process of being
closed. The impoundment was reported to not have received CCR for over three (3)
years). The construction documents were issued on March 1, 1983 and construction
was complete in 1987 as noted in Document 2 and 3 of Appendix A.

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) 20 feet
Crest Width (ft) 20 feet
Length (ft) 3968 feet
Side Slopes (upstream) H:V N/A
Side Slopes (downstream)

H:V 3:1

Oklaunion Power Station
American Electric Power
Vernon, Texas

2-1
Coal Combustion Residue | mpoundment
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2.2 COAL COMBUSTION RESIDUE HANDLING

221 FlyAsh

The Fly Ash disposal processisadry train procedure. AEP
representatives preferred not to tour and inspect the Fly Ash disposal train
directly. However, they did describe the process as follows:

1. Fly Ashiselectrogtatically precipitated and conveyed by gravity to
a hopper,

2. Theash isthen pneumatically conveyed into a holding silo,

3. Theash isthen loaded via gravity feed into trucks (3" party) to be
transported to alandfill,

4. The ash is stockpiled to be either sold to a 3" party for beneficial
reuse or to be permanently disposed of in the landfill.

2.2.2 Bottom Ash

The Bottom Ash disposal process is awet train procedure. Bottom ash is
removed from the boiler and sluiced to the wastewater ponds.

2.2.3 Boiler Slag
Boiler slag is same as Bottom Ash. See entry above.
2.2.4 Flue Gas Desulfurization Sludge

Flue Gas Desulfurization (FGD) sludge process was inspected on Wednesday,
February 23, 2011. FGD sludge is disposed of in a pond located to the Northeast of
Pond 6. This pond is incised and was not investigated further.

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 criterion is“Small” in accordance with the USACE
Recommended Guidelines for Safety Inspection of dams ER 1110-2-106 criteria
summarized in Table 2.2a.

Oklaunion Power Station 2-2
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Table 2.2a: USACE ER 1110-2-106
Size Classification

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

The State of Texas maintains a Dam Safety program through the Texas
Commission on Environmental Quality (TCEQ). The only non incised pond (Pond
6) fallsin the small category and is not a part of the Texas Dam inventory. Also,
the American Electric Power Services Corporation Oklaunion Power Station
Wastewater Evaporation Pond 6 damis not in the National Inventory of Dams and
therefore does not have an established hazard classification. Dewberry conducted a
gualitative hazard classification based on the 2004 Federal Guidelines for Dam
Safety classification system (shown in Table 2.2b).

Table 2.2b: FEMA Federal Guidelinesfor Dam Safety
Hazard Classification
Lossof Human Life Economic, Environmental,
Lifeline L osses
Low None Expected Low and generally limited to Owner
Significant | None Expected Yes
High Probable. One or more Y es (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 Wastewater
Evaporation Pond 6 as “low hazard potential”.

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
Wastewater Evaporation Pond 6 at the time of inspection.

Oklaunion Power Station 2-3
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Table 2.3: Maximum Capacity of Unit

Wastewater Evaporation Pond 6

Surface Area (acre)’ 58.0
Current Storage Capacity (cubic yards)” Unknown *
Current Storage Capacity (acre-feet) Unknown *
Total Storage Capacity (cubic yards)* Unknown *
Total Storage Capacity (acre-feet) Unknown *
Crest Elevation (feet) Unknown *
Normal Pond L evel (feet) Unknown *

* Datawas not provided by Utility
2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

The embankment is earthen filled with sandy clay with trace gravel. The
approximate minimum designed crest width is 20 feet, however, since
Pond 6 isin the process of being closed, the current crest widths exceed
150 feet with a minimum of 80 feet at its narrowest point. Approximate
embankment height is 20 feet. The embankment is anchored into original
ground a aminimum depth of five (5) feet. In-situ earthen material was
used in the construction of the embankment according to the original
specifications.

2.5.2 Outlet Structures

Water generated by Wastewater Evaporation Pond 6 is evaporated from
the pond leaving the waste ash in place. The Pond does not have an outlet
structure.

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

The American Electric Power Services Corporation Oklaunion Power Station is
located southeast of Vernon Texas and south of Oklaunion Texas. Wastewater
Evaporation Pond 6 is located on an unnamed tributary of Boggy Creek, Beaver
Creek, Wichita River, and Red River. It cannot be determined if there is any
critical infrastructure immediately downstream along the unnamed tributary, as this
datawas not provided by the Owner. Given the rural location of the plant, no
critical infrastructure would be expected in the vicinity of the plant.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

Summary of Reports on the Safety of the Management Unit
Four quarterly inspection reports were provided by AEP:

e 2009 Dam & Dike Inspection Report, Wastewater Pond Complex,
Oklaunion Power Plant, June 2009, Prepared by URS Corporation.

e Dam & Dike Inspection Report, Wastewater Pond Complex, Oklaunion
Power Plant, Inspection Date: August 4, 2010, Prepared by William R,
Smith, P.E.

* Inspection Report, Oklahoma Pond Complex, Inspected By: Pat Mackenzie
and Steve Lewis/ Oklaunion Power Plant, November 22, 2010.

* Inspection Report, Oklahoma Pond Complex, Inspected By: Pat Mackenzie
and Steve Lewis/ Oklaunion Power Plant, March 7, 2011.

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

The State of Texas has a Dam Safety Program that is the responsibility of the Texas
Commission on Environmental Quality (TCEQ); however, dueto its small size, this
dam is not permitted by the TCEQ.

Discharge from the impoundment is regulated by the Texas Commission on
Environmental Quality (TCEQ). The TCEQ hasissued a National Pollutant
Discharge Elimination System Permit for the plant. Permit No. WQ0002574000
was originally issued September 13, 2004 and was re-issued on November 16,
2007.

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

Datareviewed by Dewberry did not indicate any spills, unpermitted releases, or
other performance related problems with the dam over the last 10 years.

Oklaunion Power Station 31
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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 Oklaunion Power Station Wastewater Evaporation Pond 6 was
constructed in 1987. It isaside hill embankment.

4.1.2 Significant ChangesModifications in Design since Original Construction

e The upstream slope has been filled and compacted with native soil
dredged from adjacent process water evaporation ponds. It was
reported that this material did not contain CCR.

e Dewberry personnel onsite were informed that Evaporation Pond
No. 6 isin the process of being closed.

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
e Removal of small trees from embankment slopes.
42 SUMMARY OF OPERATIONAL PROCEDURES
4.2.1 Original Operational Procedures

The Plant features 17 wastewater evaporation ponds. Eleven of these
ponds receive cooling tower blowdown; no CCR is stored in these 11
ponds. Six of the ponds contain some byproducts of the coal combustion
process. Five of these ponds are incised, and therefore have no
embankments or dams. Only one evaporation pond is not incised - Pond
6. Earthen fill dikes retain the waste until it is sufficiently dry to be hauled
away and landfilled or the waste is left in place and the ponds are closed
as is the case with Evaporation Pond No. 6.

Oklaunion Power Station 4-2
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4.2.2 Significant Changes in Operational Procedures and Original Startup

No documents were provided to indicate any operational procedures have
been changed.

4.2.3 Current Operational Procedures

Bottom Ash and boiler slag waste are wet conveyed to the Evaporation
Pond Complex. Ash is deposited via sedimentation into the six CCR
storage ponds. Ash sediment is currently stored in Pond No. 6, which will
eventually be closed, and the ash reclaimed for beneficial use.

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.

Oklaunion Power Station 4-3
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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 23, 2011 in company with the participants.

The site visit began at 10:30 AM. The weather was cloudy and cool. Photographs
were taken of conditions observed. Please refer to the Dam I nspection Checklist in
Appendix C for additional site information. 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 SOUTH EMBANKMENT
521 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. Figure 5.2.1-1 showsthe
conditions of the crest of the South Embankment.

Figure 5.2.1-1. Figure showing the South Embankment crest and outside
slope conditions.

Oklaunion Power Station 5-1
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5.2.2 Upstream/ Inside Slope

The South Embankment’s inside slope has been filled up to the crest
elevation with native soil, effectively eliminating this slope on the east end
of the embankment. Figure 5.2.2-1 showsthese aress.

Figure 5.2.2-1. Figure showing the South Embankment lack of inside
slope.

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
South Embankment was covered with sparse overgrown vegetation. The
outside slope appears to be in good condition. Figure 5.2.3-1 shows the
general condition of the outside slope of the South Embankment.

Oklaunion Power Station 5-2
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Figure 5.2.3-1 general good condition of the outside slope of the South
Embankment.

5.2.4 Abutments and Groin Areas

The outside slope of the abutments and groin were uniformly graded and
covered with sparse grass. Erosion or uncontrolled seepage was not

observed along either groin. Figure 5.2.4-1 shows the general condition of
the Abutments and Groin.

Figure 5.2.4-1. Southern Groin.
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5.3 EAST EMBANKMENT
531 Crest

The crest of the East Embankment showed no signs of depressions,
tension cracks, or other indications of settlement or shear failure, and
appeared to be in satisfactory condition. Figure 5.3.1-1 showsthe
conditions of the crest of the East Embankment.

Figure 5.3.1-1. Figure showing the East Embankment crest and outside
slope conditions.

5.3.2 Upstream/ Inside Slope

The East Embankment’s inside slope is non-existent with the waste in the
pond being allowed to remain in place up to near the crest elevation of the
embankment. The Pond appears to being allowed to fill up with solid ash
waste working its way east to west. This condition can be viewed in

Figure 5.3.2-1.
Oklaunion Power Station 5-4
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Figure 5.3.2-1. East Embankment, lack of inside slope.
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
East Embankment is the upstream slope of the Emergency Spillway. It is
uniformly graded and covered with sparsely overgrown grass. Figure
5.3.3-1 shows the general condition of the East Embankment’s crest,
outside slope and groin.

Figure 5.3.3-1. Crest, outside slope and groin of East Embankment.

Oklaunion Power Station 5-5
American Electric Power Coal Combustion Residue I mpoundment
Vernon, Texas Dam Assessment Report



DRAFT

5.3.4 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 East
Embankment. The top right-side of Figure 5.3.3-1 shows the general
condition of the East Embankment’s groin.

54 OUTLET STRUCTURES

5.4.1 Overflow Structure

5.4.2

5.4.3

5.4.4

The Overflow Structure is detailed in the original design drawings (See
Appendix A —Doc 9). The structureis not on Wastewater Evaporation
Pond No. 6, but is on Pond No. 7, immediately to the east of the East
Embankment of Pond No. 6. Pond 6 is an evaporation pond with no outlet
structures or spillways.

Outlet Conduit

No Outlet Conduit is present.

Emergency Spillway

See Overflow Structure, Paragraph 5.4.1 above.
Low Level Outlet

No Low Level Outlet is present.

Oklaunion Power Station 5-6
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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

No documentation has been provided concerning the design flood.
6.1.3 Spillway Rating

No spillway hydraulic data was provided for review.
6.1.4 Downstream Flood Analysis

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

No documentation has been provided. Therefore, the supporting documentation
reviewed by Dewberry is inadequate.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

No documentation has been provided. Therefore, no assessment can be made.

Oklaunion Power Station 6-1
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1 Stability Analyses and Load Cases Analyzed

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

Original stability and load case design analyses were not provided by the
utility.

Design Parameters and Dam Materials

Documentation provided to Dewberry for review was the Specifications
for Phase | Construction (Site Preparation) Oklaunion Power Station (Unit
No. 1) (See Appendix A — Doc. 4).

Uplift and/or Phreatic Surface Assumptions

No documentation of uplift calculations was provided to Dewberry for
review. Based on the Geotechnical Borings included in the Specifications
for Phase | Construction (Site Preparation) Oklaunion Power Station (Unit
No. 1), (See Appendix A — Doc. 2), theinitial phreatic surface was
assumed to be at the elevation measured in the borings.

Factors of Safety and Base Stresses

No documentation was provided to Dewberry for review regarding safety
factors or base stresses.

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.

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 inadequate.

Oklaunion Power Station 7-1
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7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, no assessment of the structural stability of the dam can be made because no
documentation was provided. Based on observations made during the February 23,
2010 field visit by Dewberry and the fact that the operator indicated that Pond 6
was being closed, a structural stability report and analysis could be waived if a
closure plan and schedule was provided.

The following observations were made during the onsite inspection:

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 Bails, sinks, or uncontrolled seepage were not observed along the slopes,
groins, or toes of the embankments.
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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 coal combustion ash
residual deposits and bottom ash transport water.

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 23, 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 at time of inspection.

8.3.2 Adequacy of Maintenance

No record of Maintenance was supplied to Dewberry for review. It was
observed that the existing operating procedures adequately maintain the
Management Unit. It was recommended that these procedures be
documented and put into checklists.

Oklaunion Power Station 8-1
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

Quarterly | nspections

The plant surveillance procedures state, “ Quarterly inspections shall be completed
by Plant personnel and within 24 hours of unusual events, such as seismic activities
or a“significant stormevent”. A significant sorm 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.”

9.2 INSTRUMENTATION MONITORING

No documentation was provided to Dewberry, nor was monitoring instrumentation
seen during the site visit, to suggest that instrumentation monitoring was in place at
Oklaunion Power Station.

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

Based on the data provided in the quarterly inspection reports reviewed by
Dewberry, plus observations during the site visit, the inspection program
is adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

An instrumentation monitoring program is not needed for the one non-
incised pond, given the intention to close Pond 6 in the near future,
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TYPE BORING. Undizturbed Sampie

LOG OF BORING NQ. o-ié8
O LALNION POWIR STATION « UNIT MO, T
WILAARGER COUMNTY, TEXAS
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LOG QF BORING MO, 3-i70
QKLAUMNIGHN POWER STATION - UNIT NO, |
WILBARGER COUNTY, TEXAS
*YPE BARING:Undisfurbed Semple and Core LOCATIAON: See Plan of Zorincs, Plate 3
| 3 a " i P-'_
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—— crarsa sand and fine grave!, 1T L | .
' 4 wwaathered coledmous noduies I [ 3
- 5 ] ™ v
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{Continuad)
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LOG OF BORING NQ.B-170 {Contd.)
OKLAUMION POWER STATION = URNT NO,
WILAARGER COUNTY, TEXAS
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LOG OF BORING NO. 2-171
QK LAUNIOM POWER STATION ~ UMIT HO.
WILBARGER COLINTY, TEXAS
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(Continued)
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LOG OF BORING NO. 8177 (Contd,)

OKLAUMNION POWER STATION -~ UNIT NG, |

WIHLBARGER COUMNTY, TEXAS
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LOG OF 30RING NG, 3172 f
OKLAUNION POWER STATION ~ UINIT NO, ]
WILBARGER QOUNTY, TEXAS
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LG OF BORING NOQ, B~172 (Contd.}
OXLAUNION POWER STATIOMN ~ UNIT NO, T
WILBARGER COUNTY, TEXAS
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LOG OQF BORING NCQ. B-173
OKLAUMNION POWER STATION = UMN|T NGO, 1
WILIARGER COUNTY, TEXAS
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LOG COF BORING MNOQ. 3-173 (Conid.)
CKLAUNION POWER STATION - UNIT NG, T
WILAARGER COLUNTY, TEXAS
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LOG OF BQRING NOQ. B-174
OKLAUNICON PCWER STATION - UNIT NG, 1
WILBARGER COLNTY, TEXAS
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LOG OF BORING NG, B-174 {Contd.)
ORKTAUNION FOWER STATICHN = UNIT NGO, ]
W LAARGER COUMNTY, TEXAS
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LOG OF BORING NO. 3176
OKLAUNION POWER STATION = UNIT NO, 1
WILBARGER COUNTY, TEXAS
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110G OF BORING NO. B=176 (Contd.)
O LAUMIQHR POWER STATION = UNIT NG, i
WL IARGER COUNTY, TEXAS
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TYPE BORING:

LOG OF BORING NO.B~{7/7
OKLaUMNION POWER STATION » UINIT NO.
WEHAARGER COUNTY, TEXAS
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LOS OF BORING NO. 2-i77RCenfd.}
QX LAUMION POWER STATICN = UNIT NG, T
WILBARGER COUNTY, TEXAS
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LG OF BORING NO. B~173
ORLAUMICH POYER STATTON - UNIT NG,
WILBARGER COUNTY, TEXAS
TYPE SORING Undisturbed Samala ond Cora LOCATION ! See Plun of Borings, Plafs 3
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LOG OF BORING NO. 8-178 (Cord.) |
CKLAUNION POWER STATION - DNIT HO, 1 I
WILAARGER COUMTY, TEXAS
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LOG OF BORING NQ. B-17%
CKLAUMNION POWER STATION = UNIT NO, |
WILRARGER COUNTY, TEXAS
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LOG OF BORING NO. B-177{Contd.}

CRLAUNION POWER STATION = UNIT NO, ) _

WILBARGER COUNTY, TEXAS .
s .| e |, l.¥ swesm stsEne™ [3r
L[ g2 FlymESlanlE IS N TONS/SQFT o
z| 2|z SOIL DESCAIPTICN o EEIRSISTRZIZE =3
AEE § 25d2e333en %
[TV L P == Ua‘&d a gc_ S
il 0 A )’ = 9 o 10 15 |-
5 —w/Bluish—gray silty <oystone 140100 1] 5|! Hli .
M|l seom, w/coarse sand at 35,5~ 1L ]
Al 35,3 IENEHEIHI
—lightly slickensided ] 1 y
-/ aecasienei high ongle Hi gt ]
fractures I |1 .
i )
| :
AN q
~w/accasional heafed high 150100 i ]
ancle fmetoras i ! ]
] 3

| T
T T _
I I ]
FIE .
L T :
iTh ]
] AR
S ] f "
l ]
40 ] ]
| :
i .
] - _
] l : .
701 : .
] o

COMPLETION DEPTH. 50,0 DEPTH TO WATER: &4.7°
OATE: 5/14/81 DATE. 5/14/81

maTiimal Epd IR o,

FLATE 1NA

AEPOKPO0004 7



[
LOG OF BORING NO. 8-180
OKLAUNICN POWER STATION = UMIT NGO, |}
WELAARGGER COLINTY, TEXAS
TYPE AURING: Undisturbed Samole LOCATION : See Plan of Borings, Plate 1
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LOdd OF BORING MNQ. 2120 {Contd.}
CKLAUNION POWER STATION = UNIT NO, 1
WILRARGER COUNTY, TEXAS
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LOG OF BORING HNO. 3-131
QKLAUMICMN POWER STATION = UNIT NG, 1
WILBARGER COUMTY, TEXAS
TYPE BOAING' LUndizfurbed Somple LOCATION . See Plan of Borings, Plate 3
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LOG QF BORING HNQ. 8181 {Cantd.}
DRLAUNICH POWER STATION = UNIT NG, T
WILIARGER CCUNTY, 1EXAS
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LOG OF BORING NOQ. B-182
OKLAUMIGN POWER STATION - UNIT MO, 1

WILEARGER COUMTY, TEXAS

TYPE ZORAING: ndisturhed Sompls

LOCATION - See Plan of Borings, Plate 3
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—— -w/bluish—gray silty clay ARE | ' -
TN ackak sy : I i 1
N | (cu T :
8 Soft raddish=brown silty clay= ]
§ stona, EHhin to mediom badding, ]
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LOG COF BORING NO. 3-782 {Cond.}
OKLALUNMTIGN POWER STATICR = UNIT NO, 1
WILAARGER COUNTY, TEXAZ
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LOG OF BORING NOQ, BE-182
K LALUNION POWER STATION = UNIT NO, |
WILEARGER COUNTY, TEXAS
+¢pe BORiNG: Undisivrbed Sample LOCATION : Saa Plan of Sorings, Plate 2 .
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LOG OF BORING NO. 8183 (Contd.)
OXJAUNION POWER STATION - UNIT NO. .
WILEARGER COUMTY, TEXAS |
|
|
L ! > =7 - |
= © 3 55 o u:__ SHEAR STRENGTH [z ;
3 |u EZomEn{TEl [N TONS/SAFT - i
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LOG OF BORING NOQ. 3-185
OKLAUNION POWER STATION = UMIT NCL T
WILAARGER COQUNTY, TEXAS

TYPE sCRING: Undisturbed Somple LOCAT'ON: Saa Blan of Zarinas, Plate 3
N e | vl g ‘—’-E! o |w| sHEAR sTRENGTH [SE
N w R P
£z SOIL DESCRIPTION 2E| 5 gBISEGESE N TONS/SAFT R
- | S=| & |28|es|«2|nE e
A | [ ag=r: et )
Rt G 8 faesl ™ #7258 =
S L) ELEvaTion: T1198.3 2] 358 =91 as g 15 |54
_:h::‘ Hard fanaish=brown clavey silt, 3 K flcﬂ_[i: .
— XK w/numeroys calcareous nedules — o .
and fine rcols ML) HE i | -
e Hard brown silty zlay, w/numercus HIHINIR b
e packets of cafcamgus nodules I LF Ionia e h
2 \ and grave! 72|13 115 (L Lot [ 1304
-w/numercys fine gravet af 4,0° i HTiE -
TR | —w/numercus medivm ta coare TR T B 3
"::EE 4 } gravel ond wedthered ::I|1:ﬂrEﬂu5! _ t i H j
C_ g Lnodules at $.0° (CL} : T
ELEIRLE T : " L J
AT | Soft reddish-3mwm silty clay [T .
bR | stone, w/tccusionel calearecus Int T ]
it | fTiled fractures 'I i 11' g
—_ _g‘:_\‘ - i | t_i, . L :
PRy -v/'cecasional soft hivish—geay aviy ! i | | ]
——Leem | silly claystona Tnclusions il 3
- ’ 1 1
T Bl INgE
——h -madium badding 16 76 1301141 10 Hi=4 ':3"5'_5""‘?0 ”"'{’ =] 204
53 ﬁ; 1N ‘_L_ h
ill [ ]
L]
| A
TO0, T '
|. 11 } :
: Ik [
s | j 1
N e g ] -
304 ~ 1 |. E
s I
i ' ]
T ~incraasing silF, cresshedded i ! ]
.'5 1 ] 1] -:
i ]
RN
(Continuad)
M s s PLATE 117
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LOG OF BORING NO.2-185 {Contd.)
OKLAUNION POWER STATION ~ UNIT MO, |
WILBARGER COUNTY, TEXAS

. ¥ u ] ¥ sHEaR STRENGM |BH
Ak e o | = . o
I ud inml 2 e EeE iN TOM FT. D=
=25 SOIL DESCRIPTION 'd:"gﬂ“‘ 35 Eg i /39 =3
NEE Bgl&g|2 555 jux 2
H1°a Gisegi” [~ 123 _ 54
a ] 22 a5 g ym  [B3

N ! NE I
5 100 & ]
'_é hick bedded | !
Rkl —thic e ' -
TR e 100 | ALTTERat )
I ]
| I
o] I
= :
] s i ]
| 50 : ]
..55- E
""" - ] a
50 - i
AT ]
1' ;
e W
L] .

COMFLETION CEPTH: 40.5° LEPTH TO WATER: 9.3!
pateE: 43 DATE! 6/12/81
NATI AL ML MONELL, P-L I!"ILTE '[ '! 5

EbieLYimy [AMREAML.

————
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LG OF BORING HO. p-138 ;
OK LAUMNTICN POWER STATION - UNIT MO, 1 :
WILAARGER COUMNTY, TEXAS i
TyYeE A0RING' Undisturbad Sompla LOCATION ! Sae Plan of Barings, Blafa 3 |
- T o 1
, ' oo # sHEAR  STRENGTH B |
= L7 ] 3“ b o La Loy o U
= L = 2wl |2 e : - . |
= g 7 SOIL. DESCRIPTION %"; 3 22 g% Bina H TONS/SQFT. &3 ‘
= X T ST e ] oL ™
L8 - ] 0 X o _..""I e =k
[ & ) S s a3 3 bt |
- ELEVATION; 1202.7 N 2 s o 15 152 ‘
Hard dark brown silty clay, l L ] 2 | . i
w/weathered caleorsous nodulas — ' R i
o/ g e B
— Hard reddish—-orown siity clay ! HE > |
~w/numerays calearsaus fitled BRI :
- 5 fiezuras ond pockets ot 4,0 HH L ¥
~w,/ occosional calcorecus nodules T ]
100 AW
[ cnd coarse grove! ar 4.0 | ! ; )
——1 ~w/occasional bluish—gray sitke ! | ' i
elay inelysions i . _ ]
¥ 1og EHIRE
E 10+ - . ; i K
- GO _| iy Imanin ]
Soft reddish~brown claystone, i ; i I
-1 57 thick bedded | | ]
m— ]
: % =w/accasicnal high angla ]
-8l frochures 100 i :
J{ =w/occasiona! bluish-gray clgy= ]
e | stens seams and inclusions 1
2d TR
— —-w/zecasienad high angla ) E
frachures 100 L1 4 ]
o - |
_25- . !.'l
] =fine grove! seam ot 240 i ] J L ]
pe— :1‘\ 1 N r ] 1
: oy 0o EN- 1NN YN ] :
S ]
C305 0 3
S I ]
5 Soft reddish—trown silty cloy- & B
(35 stona, thick bedded, wfocta~ —
sional bivish—gray :iity clays 3
- hona inclusions _/ j ]
| | L1
{Cantinued)
/s unoRL son sevesy FLATE 316
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LOG OF BORING NO.3~196 [Cantd.)
OKLAUMION PCWER STATION = UNIT NO. 1
WILBARGER COUNTY, TEXAS

ClBELT I L aEbkL

= @ 1o [ SHEAR sTRENGTH |1
bid|w : E{Ea @[3 = L.
z % g $0IL QESCRIPTION i R EE«EE oz M TONS/SOFT EE
alfiz YR ER R o2
o et =
= _ , 3’z 20l g5 1o s |23
S88T 00! D il
=3 T
~ il HIHLE
: 3 _| i :
— ~w/some selenitic crycmls 80 P |47 -
- 1 [N [ —_
AHIHTHHITH
i t _” 4
i I
HlL 3
145_ ] i | f _
i f | ! b
— ] H 7
i [} ]
H ! 1 ” ":
N 1|1 L[] E
Y Il )] ;
| r :
AL :
N b 1
ot I ¥
55 F :
— I I
= TN 3
= [l .
— * ?
5 i I
| o
] i
‘ ILE! i .
COMPLETION DEPTH: 40,0 CEPTH TO WATER: Laved af 6./'
DATE. 5/5/81 DATE: 4A17,/81
WAhDMEL 30L IDIecIE, e, PLATE 121
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LOG OF BORING NOQ. B-150
OKLAUNION POWER STATION = UNIT NO. |
WILAARGER COUNTY, TEXAS

TYPE BORING: LIndisturbed Scmpla LOCATION . Sam Flan of 3orings, Flofa 3
- @ ' m;ﬁ. Eiedl o ‘”f: SHEAR STREMGTH 5:‘:‘
e | S i a2, e T : .
e § z SOl DESCRIBTAN =H| 2z gE B3PS N TONS/5a FT. &3
b =x <3 R T ] Frle .
a | oy é = td| |- = sy
Wk {9 by P el == =
=2 ELEvaTion: 1198.0 3% S a5 g ya |33
— Hard dark brewn silty clay, __LF L] ]
-\J w/mumecous fine mott ond j E .
f—- =] ca)eareous nodules (L ST TR .
i Hord raddish-~brown silty clay, | 11 i .
w/calcareowm nodules l i y
2 :‘ -w/calcoreous nodules and fine | ap I ¥, J
-~ h raval It 6,0 Lhprl mb ]
W ° sof [1on] a5 1¢ 1T ED I 0
—_— -w/bluish=gray lay bails  {CL) —t 71 aily 1 1274
~ri  Soft reddish=brown silty cloy~ g0 rnHEE
-0 stone _ E =
s —w/clay balls T | :
3t ' [T Ik 1
B o siiiiusnnik
AP Very soft addish=btown clayey ] | ]
. shals, axtramely siickensided 1] | b
(oS 9612 | 20| 18 Rl 20x 10} e dad) 15
u 110 | : i §
ek Soft reddish=brawn silry cloy- [ N
B stone, thick beddad, slightly L R
S slickens/ded 160 | : .
iyt i
I h%ﬁ ! Ealey I ]
s | Soft reddish-brewn claysy shale, ! ' ]
—= slighthy slickansyidad ! [ -
— 100 JIH |
o Soft reddish=srowm silty cloy- L J
il stona, thick bedded l :
| L[]
hba,u\--i'!h . o
%, ~w/occusional large bluish-gray | ]
] silty claniones inclmion 100 y
35§ 2 pee Fii 1
| ;
] ]
i L]
{Canrinued)
A AT, 0a SECMCEE SLATE T2y
COmiLE T M TR
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LOG OF BORIMNG NQ. 2-190 {Contd. )
OKALNION POWER STATION = UNIT NG, 1
WILBARGER COUNTY, TEXAS
NRE 5 E% | | s#EaR  sTRENGTH B
w | | B x| ESI9nse(EE] I8 ToNsssaRT [
RIS 3CIL. DESCRIFTION gg@ £ 82123595/ x3
=153 87l 2 1555925138 a
x =
2 HIERNE = g8 g s [B3
!Iu.'\. . .l T
e FRIRE
- i [id h
e S
T L _ ! T T -
- —w/inclined fron stained seam ' it FrELng ]
i at 39.6' 8o 1 ] o
HHIIHAE 4
3 | [ | F .
: THREK [ _:|
L35 | il
. 1
TS :
! .
"'50" 1[: l E
] i ]
N TN
| ]
i T 3
i) T N
l ;
=
55 1 1
'r
]
=y l X
r Ti
! P HITE
COMPLETION CEPTH: 40,0 CEPTH TO WATER: 1,1
DATE. 5/5/31 DATE.  &/12/81
wITIOEAL 1o BHRACLE, e PLATE 122

S LTING [alehIny
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[ LOG OF BORING NO. 8192 |
CRLALUNION PCWER STATION - UNIT NO, 1
WHLAARGER COUNTY, TEXAS
TYPE 30mING.  Undistured Sampla LOCATION . Sae Plan of Borings, Plate 3 |
| ' 2 5l | # sHEaR sTRENGTH 2N
::'- alg 3OIL DESCRIPTION Wi & F e 32 Eg 2= T 34 3 3
£ 212 = géggjizg: o
w 52 el b=t &
= "} eLevarion: 1191.4 SN ZCl as o s |55
Hord tannish=brown cloyay silt, | TN
w/celcareous nodufss and fine : RN
— ooty (ML} f ' AL T
—] Hord tanniskebrown sty clay 62 |28 |14 | 11 |51 {6210 [ jemabal 1y
- -w/accasional fine rasts et 4,0' |00 [T T ] -
C 3 ~reddish=trewn, w/fine to HimRinmE
—— goarse gravel ar 5.0 {CL) T et =
M Soft raddish=brown silty ¢lay- a0 e 3 } | e ” =
- + r | 1| -t it A
ol stone, thick beddad, w/blush- o4 (93] 20| 13 LT P10} S om0
" N gmay sillty clevstona seam af T T
10 7.8-8.0" L E ‘ j [ .
.M.._Jgiqﬁ i ) i s i Lot Jj_
ity .
L 40 T THEE
iy ' + L
= _-51?151 it [ f ¥ _h ]
i IHEMIHIMIEE
-1 5 :":;: [ |_ f ] | H r | : ]
e Soft bluish—gray claysinne, 100 TN .
= w/numareus soarse sand and | ]l _
Fine gravel et | )
" I 4
20 SBEE
MXY  Soff reddish-brown silty clay— 96| 29 17] 12 =3l et | [/ 28
:Fm* stone, w/'cceasional biuish—gray 109 | ||J ! | ]' .
[ TRER | silty cloystane inclusioms il : I S
— TIHE ! |
254 |F : m ]
_.........._P“_ T | -l ]
~ R ~thick bedded L el 4
e 1004 s ; | I}.EP:' | ]
i 5}31 i i I |- l NI i
\u-":'ﬁ | i j
30 ERE f T
S PO |
r sl
3 FELIRNRRY NI
SR 160 M 1] -
“35“‘ I . b -
Jl il ]
= | | ol 4
I | L e 4 .
(Continuad) i
i
yyxnrl:!ﬂ:_ll".ﬁsm._ e fs AATE 123
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LOG OF BORING NOQ. 2-192 {Conid.)
OKLAUMIOM POWER STATION = UMIT NO, 1
WILBARGER COUMNTY, TEXAS

—_

N Y 2] [l
y - H w ') SHEAR STRENGTH iz
| = | Bl 2 e ] b
E E r S0I_ DESCRIATION b a2 EEEE SF N TONI/SAFT &3
O =z =
| RN it M - T S - S
IR
. HITTITRITT TG -
—-—-—»g‘:- Very saft mddish=brown cloyey b IHIL 7
I shaia N il l! £ ]
?&;\_ ww/bluish—gray clayifens seem at B0 T '1'|‘|'T T
’Zﬁ":i% 38,0-39. 5 _/ e
_Jl'_ | i ! i!l !
= IR 1
. [ il
— FRSNARER i1
“45_ |I l '|i 1 :
iy 11T | ]
——— ! [ v Ij i T
HEHI e
— il } ;
L. 56 Ii NN 3
M |1] N
I ;
1 :
L 95 | _f! j ! 7
[ |
] T
! :
70 i ; [l :
! wik 1
i l .
| 2B 4
.
..65_. - :I
I
INE
5 i i
} i
! T3
[ Pl 21 !
COMPLETION DEPTH:  40.0f CEPTH TO WATER: 11.1'
DATE.  5/3/8I DATE: &/11/81
WAT|WA, A4 MENTVCEE, W PLATE 124

CMEULTHe - e,
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.
LOG OF BORING NO. B-195
CKLAUNION POWER STATION = UNIT MO, T
WELAARGER COUNTY, TEXAS
TYPE _BORING: Undisturbed Somela EOCATION : See Plon of Borings, #ute 2
- =
bt “ P PR w®] SHEAR STRENGTM Etn
wlg(w =Eay 2, e T .
£ilai7 SCIL DESSRIBTION HE2ASTRESE| N IONS/SAET
m | XE cgUiZelazd=lE a
a = =t L it i s o
|| g*@-d ~TlagE L=
2 ELIVATION: {1983 = ol 05 10 s 33
[~ viard light brawn siify clay, w/fine | il {eti
— racts ond weathered ealcarecus
- 4 nodules and some fine gravel ] Lt .
=t d | =han and reddish-Brown, w/numer- / Il (3.,35] .
- l“::".-: Qus magnesium nodulas at 3.0° (C) 100ia8 |20 |14 {11 ] [ 1% IZJ_F
=i Seft reddish=brawn silty claystona, ' it 5
TR thick hedded, w/verosionzi 07 : ]
I caleareous filled Fssures 100 i s ]
oo “incremsing tilt and crossbeddad B
[ . k at & O . A} I c8 _|
whte 52 —#/blvish—gray silty clayttone i * 2 =
. inclusionsy af 7,0' T ! T
] -tlightly induratad or 5,0° '} T
[+ - H ] a
— SE':H I'h’:k bﬁdﬁed ﬂl‘ IHJ:-D Eﬂ H l:ﬂ- :
- If R
1:?4.;_55 IH ]
e l‘s F
1 [ -
Ty bt 1l R
= ~w/ducrecsing siit a0 I ; .
L2 50 ; |' ; .
—y ]
s ST .
— 80 iH # ]
__-r}fl- J .
ot 1 )
L2k 1116 AT,
Sia L ;
e .
- -w/blufsh—gray :ilty cloystone seom 80 J ] #illl 4
ot 29,5-29.3" T
~30- l T “
I j ]
3
15 4 ]
] ]
] J ]
- L LT !
COMPLETION QEPTH. 30,0 DEPTH TO WATER: 9,7
DATE:  5/19/8) OATE! &/12/8]
Y e Trm Eanmp PLATE ]2?

i
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I LOG OF BORING MO, p-224
CKLAUNIOMN POWER STATION = UNIT NO, 1
WILEAIGER CCUMTY, TEXAS
TYPE SoRiNG: Wndistwbed Sample LOCATION: Ses Blan of Borines, Plate 3
i’ - ' Mo ]u Iur‘-“_ SHEAR STRENGTH 'Eui-_'
. u SanlSHE-EE TCN F T -
c12|3 SOIL DESCRIPTION e s3iGhlzz N ToNs/sef &3
13| 23|z S =L ae =
S n |2 Sleny- 127153 55
a ELEvaTion: 1191.17 &S 3 o5 o 15 34
J . 3 ] B -
Hard brown silty cley, w/humeraus | [} é'l' fl ;]
; Hne roots and megnesicm rodiles . | ’ é-'!l 7
— ~reddish-brown, w/numsrous i i it PlHH
i weathaied calcaiesus motarial Hil T [ ]
— ~w/ serasional mognesivm and rrlgd Fligr! ¥
i . :
— waathared calearecus nodules i ! ﬁj b i
(CL} 1 o111
A -
_tgéx Soft reddish-_hrcwn silty claystana, B ]: ! J,li il p
— o thick bedded, w/occusionel blyish= l ! ]
:TE-'“'\';"‘ gray silby clovstone inclusions 100 2l |1 ! i
REd: JLEL] H ]
_____ MRl :
o I i
157 7 :
— ) ]
| ]
wath T g
— 11T il ]
E— ] ]
N LY B
25 i TIE]
[ )i / .
]
=30 )
=35 ]
| ] T g
COMPLETION BEPTH: (0.0 CEPTH TO WATER: 3.0
DATE:  3/18/81 QAT §/23/81
Of ATF 128

WA/ AT (= 4]
AL A el 1
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—
M =)

7]

o

R
-

-~

fr -

ir-p

L LIMITS OF SEEDING

‘ - | LEGEND

£ ALIGNMENT AND FINISH GRADE, SEE
ENEARGED SITE FLAN SECTION

STAUCT kAL BACKFILL (SEE SPECS)

STRIPPED SON. PROFILE (SEE SPECS.)

G SCARIFY ¢ COMPACT 7C DENSITY
PRICR TO STRUCTULURAL [ACKFIL
(SEE SPECIF/€AT/ONS)

SO FLAT BOTTOM O17CH AORMAL
LINLESS OTHERWISE SHOWN OA
ENLARGELD SITE PLAN SECT/ON

“ -\ o |
"z \ i \I...WIJIF\\ 7z \ \@ ]%v
e Fraiteream .,.

__= = = :.“.l.-:-.... 4

=N IS

L

RS -
= / JT T

=0 e ] e T W L e

8-0
TR

CULTIVATE, SEED, FERTILIZE £ MELCH
ALl DISTURBED AREAS, EXCLUDING
BASE COVERED ¢ LIME STABILIZED AREAS (SEE SPECS.)

3N FREESOCATRD ~ TOP OF WATER £LEV. = TOPRP OF LINME STARB.
(SEE ENLARGERD SITE FPLAMN SECTION £ SPECS. p EXCERTIOAN AY CcOLLECT PONDS

|. \\‘ ... ..“..._,..,..”._._ .._ ..\Q

il NN
it %ﬁ&fﬁ%ﬂ&\ 4
AMIM, DEPTH OF EZ-0,; RERPEMNDICULAR

wed (D D @
(of |
TO SURFACES (SEE SPECS., SECTIOMS ¢

s$-Jls-d | DETAILS, AND ENLARGED SITE PLAN
— SECT/ON )

BOTTOM OF LPOND, REFER TO EMLARGED
SITE PLAN SECTION FOR GRADE

ONOROBONORORONO

THE INTERIOR SLORPES OF ALl FOAMDS
WILL BE L/IME STAG/WI/IBED 70 A4

KEY WAY TO BE CuT AS SHOWN, DELTH
WILL VARY 7O PROVECT INTC SWTABLE
IMPERVIOLS MATERIALS, AS DIRECTED : :

.m;\L&.m.&ﬁwh.m.hhm.%h&ﬁﬂ:\m%\Hhmun.h\W?\huh.muﬁw.imﬁbﬁnﬂ}.
> /INT ERIOR LPOND  DIKE SECT/ON (rveicar) | | G” FLEX BASE (SEE SPECS)

SCALE: /"= /jO0-0"

® ©

L]

@" LIME STABILIZATION (SEE SPECS.)

®® &

37 TORSOIL TO LE PLACED WNIFORMLY OAN ALL
DISTURCED SWRFACES THAT ARE NOT, STAG/ILIBED
Or PAVED. (SEE SPECS.) _ _

-

(IMITS OF SEEQING

% DIKE
l\@ _ DIKE
ﬁ - .

-0 | po-0”
L O/TCH _0ho" | -0
: | , _ . °
mu T 2T R @
& AN A2 L) (&) o) (1 & (2 Jer| 12 (2 DS ORNCO
] . . I%%MM. ._.Mhﬂwwuunmﬁl! ..._“_....\IN \ £l e \_.n.H i}
et A MMH._H._ —_— _ _ !m. .....:HEEHHW ﬂ_ﬁuunhhwh.ﬂlnluhuunnu; __
o’ 2'-0" T i = - _ / , ™ ..___.ﬂ hm\:_m‘ ' .m_lrﬂ 3 | .
] AT N ' EINE ! ;
e T Emzzwr: Y = S T
s/ E] _ e et Z M=t oo L .
”.“..“.....L.“,_.._...........,._...,H..,.........“..“P%V-mvtrxﬂtw\\li\mn:m:. = =1 ] l..Illl...__ .. . ...ih!!_imE-ﬂ:-ﬂl__:-ﬂl:-llr\ > 7 A il — L] = NIT o L] o % DR, .\\ 7 2 .\. ;“_‘\x e\\.. .._
S 4 32 D AR AR & AR SRR _ 3 NN .
2-0"rre Yo § NI AN NN N M I SIS IS NN N WA AN TS #
N e WS ST S \\Nm%/\\w%n/\\\\\ﬂ .mm x\m\, %ﬁ&\h‘?\u\wﬁﬂ\“\wﬂ ?\W\ % /7 . % 27 \\m\\\ YD 1
ﬁnma”o rmmL
[ : I
5:315-0 5-015-0" |
il -l - THESE AS-BUILTS OR RECORD DHAWINGS |
HAVE BEEN FRAEPARED, IN PART, OM THE
) BASIS DF 'INFORAMATION COMPILED AND
FURKISHED BY OTHERS. THE ENGIMNEER WiLL
. NOT BE RESPOMSIBLE FOR ANY ERRORS
. DR OMISSIONS WHICH HAVE BEEN
. INCORPORATED INTO THESE DOCUMENTS AS
A REBSULT, :
’ LTPPETT & GEE, NC. d
. ABILENE, TEXAS .
P DIKE SECTION  THRL  D/IVERS/ION DITCH (TyercAL) i t | | IEALET L LB
SCALE: /"= 10"-0O ) .
FOR INFORMATION ONLY
—— - : | 1%% REVIZED PER ADDEATSUAM © Z hﬁanWmeﬁH_nz — scae AS NOTED .u...mm.ﬁ.,mﬂ.. : OKLAUNION POWER STATION - UNIT NO. | . “om =
! A-BT | L£E 48 ST - AC CHdNGE (™ KI-565,10
, : : CRAWN M\r_..u..M.u ..\\JW/.. X TIPPETT & GEE, INC. WEST TEXAS UTILITIES CO. EVAPORATION PONDS, OPS 1100
bate  —— MES. L. WEBS x| CONSULTING ENGINEERS ABILENE, TEXAS _
. cnecnen 2L u»ﬂwm.: ° roseer MANAGER . DETAILS & SECTIONS DRAWING NUMBER
arrroveo M L W W ABILENE TEXAS CENTRAL AND SOUTH WEST SERVICES, (NC. C-101-086
_ —— b s e : DALLAS, TEXAS ' R
! 2 3 : : H

A
t

AEPQKPOO0055

R T A R S S




TIPPETT & GEE, INC. Gkl-553, 10

CONSULTTNG TMNGIMEESS {UPSTIUEE}
ABLLEYE, TEXAS TTe——
CORFORMED AND 7
Bﬁh‘_TRDLLEB COPY
_.;—'3___-|:_ir J=a

—— e

SPECIFICATIONS

FOR

—_—

PHASE T CONSTRUCTICH (S(1E PIEPARATION}

QUELAUMION POWER STATTON

UNTT 10, |

DIVISION 1 - GENERAL

101. PROJECT DESCRIP-ICH

Gentral and Squth West Services, Inc., will construgt a nlant <o he
located in Wilbarger County, approximatziy four miles scith af
. OkTaunion, Texas. The Jobsite may be reached by & fatr-weathar
road, A vicinity map showing both road and rajilv=oad Tocations is
qiven on page 1-2,
102. PROJECT DATES

The unit 13 scheduled for Commercial dgeration on December 1, 1996,

103. EQUEPMENT/MATERIALS SUBSTIIUTION

Ahere zpesific brand names are usad, theay are a measure of quality
only and equipment accepted as equal by Aqent ¢r Engideer may be
substituted.

104, SITE CONDITIONS
Ixisting zlgvations are shewn o the drawings. Solid lines ars

sxisting comtours and dasned lines ars proposad contours. Amdient
temperature range s -5°F o 115°F. ‘fefsmic zone ¢ "1V,

I-1
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SCORE OF WORK

201,02

202,01

.02

.03

.04

i

il

Q7

OK1-558.10

{OP5-1022)

Orawing Mumber  Revisign Titte

C-102-073 q Colvert Details

G-102-074 0 Collecticn Fand Querflow Jetatls

C.-102-075 1] Collactingn fond Owverflow Jetails

C.103-023 1] Barhed Wire Fenca Oetails

C.I03-024 0 Prajaect Sign Elevation Sects. & Dets.

G-103-328 i Fancae Details

C-103-026 0 Fence PRezzils

4-110-001 1] Prefabricatad Juard 2pilding

GENERAL SCOPE DEFLHITION {CONTRAGCTOR)

Tra following is intended to provide 2 general dafinition of the
scope of the Work undar Ehis Coentract and sha'l mot be construed as
an itemized Tisting. Contracto~ shall be resoonsiblz far construc-
tion of complete facilities conforming in 411 raspacts to the
details and requirements of this Specifigation, Drawings and ather
Contract Documents,

Clearing and grubbing of ground surtaces within the corstruectieon
ireas d4f delinsated on the Orawings.

Ixcavation. backfilk, compaction and grading of weneration plant
area, chimney area, cooling tower arez, switchyard zrea, perimeiar
fenge area, pond areas, coal storage and handiing areas.

Censtruction of ome (1) upper colleciion cond, are (1) lowar
scllection pond, one {1} make up water supply pand, five {5)
storage ponds and ten (10} evaperation ponds. Ford constructionm
irciudes a1l excavation, oackfiils, embankmenis, slope protaction,
miscellanequs spillady and outfali siructures. and any requ’rad
l1inings.

Censtruction of Jabs te railroad subgrage, plant zccess roads,
roads and construction garking lot including all excavation, f111s,
subgrade prepa=ation, Time stabilizatian, fly ash stabilization,
surfacing, zmbankments and culverts,

Final grading of all grcund sur<ace arsas disturbed by the con-
struction te provide uniform surfaging ard effective drainage of
grovnd areas,

Construction of diversicn ditches and required construckion can-
tainment zre=as.

Supply and srect nne {1} prefabricatad guard building conpleta with
concrete siah Toundations

2-5
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OIVISION 4 - TECHNTCAL REGUIREHENTS aK1-589. 10

401,

aG1. 0}

401.903

{0P5-1022)
JOBSITE WK
Applicabie fodes and 3tandards;

At1 references to the following publications are to be latest issue
of eagh, together with the latest adeitions apd/ar amendments
therato, as of the affactive datz of Contract. References ©o the
sponsoring 2gencies will he made in accordance with the abbrevia-
tions indicated.

ASIM - American Society for Testing and Materials 3Standard
Tpecifications

ACT - Smerdican Concrets Institute

AASHTO - American Association of Stae Highway and Trensportation
TFFicials Stancarc Spacifications

THD - Texas Stats Department of Highways ard Public Transportatian

TEX - Standard Specifications Texas 3tate Desarment of Highways
and Public Transportation, Test Methed

[imes and Grades:

Contracter shall employ a competent, 1icensed land sueveyor 1o
determing 1ines and elavaticns.

Contractsr shall lay out lines and grades from existing properiy
11nes and bench marks on <he Jobsite and be {ully responsible for
correctness of such 1i1es andg grades and for proger =xetutien of
the Work to such 3ines and qrades. Coniractoy shall correct at iis
awn expensa 211 errers in the Work arfsing from its iraccuracy.

Agent raserves right to verify correctness of lines and graces
during progress of the 4ark, Such verificatien ay Agent will no:
~allaye Contractor of i35 responsibility.

Coptractar ¢hall praserve and maintain all bench marks 3and refer-
ence points established by Agent. Sheuld Cantracior, dlring edec)-
tign of the Work, destroy or repove any tench marks and/ar refar-
ance points established by fgent, thm cpst to Agent qof reastab-
1ishing ihese bench marks and/ov refarence points wili be rharged
to Contractor.

surface Preparation:
Prior o performing excavatien or fi11 wark, the ground surfaces

within the constriction area shall be ¢leared, grubbed and the top-
o011 removed.

§-1
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TECHMICAE, REQUIREMENTS 0¥-559.10
{0PS-1022)

401.03
1. Clearfngs

{learing is defined as remova! and disposal of atl trees, down tim-
bar, snags, brush, hedges, bushas and all other vegetation ov
arganie materials, and also all rubdish, debris gr other foreign or
objectionable materials above ground surface, gxcent ramoval of sod
and Topsoll.

b, Zrubbing:

Grubbing is defined as removal and disposal of atl stumps, Yarge
roats, buried Togs and 311 othar edjectionabla matariz] from below
ground surface, Explosives may be usad only if spacifically
approved and their use shall conform to all applicable laws and
gafety regulations,

L. Disposal:

A11 matarials from clsaring and grubbing oparations shall be
promptly removed from the construction area and disposed of by and
a* the expense of Tontracior. pecumulation of such materials an
premises i3 not permitted. If Contractor d=sires to burn mate-
rials, ihe ohrtaining aof 4 Burniag narmit from the sppropriate regu-
latary autherities shall be Contractor's respansibility.

d. Removal of Topsail:

Topsoil Inm arzas to be excavated or 7i1led 2hall be remaved, stock-
niled and saved at various locations on the Jobsite neer where it
i= to be rousad, The depth of topsofl to be excavaizd or stripped
15 astimated tao be six ts twelva lackes in depth. Steckpile loca-
tiors shall be apsroved by Agent. Toosoil shall be zarefu'ly
strippad, placed in stockpilas and Kept chiean and free of 211 Far-
gian material. Topseil shall be ufiiized whers indicated on the
Drawings and required by this Specitication {reference Sectian
404,02, c.}.

401,04 Excavation:

Fxgavation is defined ta include all ingidental clearing, all dis-
posal of excavated materials, all protecticn, sheeting, snoring,
bracing, all dewatering, and preparation of bearing arsads as
required to properly install and complete the Work, regardless of
nortiors of Work for which required, and regardless of nature af
materials, encountered in excavating,

4.2
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TECHNICAL REQUIREMENTS K1-559.10
{0FS-1022)

401 04 _

d. Protection and Support:
ganks af excavations shail be protected and supnorted, where necas-
sary or where requested, 50 that the hanks and bottoms will be
maintained and adjacent structures or ather construction @11l be
protecied From damage caused dy 4n garth movement.

h Bearing Areas!

b.01 Bearing arzas for all foundations shall be inspectad ard approved
sv Agant pefore zny concrate is placed., I¥ bearing arsds ave not
suitahle, Contractor ray be requested to carry Ene excavations
desper to mare suitable bearing raterial,

.02 A"1 foundations shall be placed cn undisiurbed soil umless gther-
wise indicated or approved.

401.0% Structural Backfill:

Structural backfill includes general backfilling argund all Work
excavated by Contractor, snd also all other backf11l indicated ¢n
Drawinas as by Centractor. 511 backfill or ordinary fi11 shall be
classified as structural backfill as defined herein Lnless indi-
caipd otherwise on the Drawings,

3, Materiai:

Unless indicated atherwise an the Drawings, all packfill material
shall be approved materials previously excavated at thz Jobsite or
Caterials obtained from apsroved borrow pits and shail be free gf
sod and topsoil or other delefericus or foreign mat¥er. This mate-
rial shall be approved by Agent.,

b. {ompactien:

@ackfill shall be built up to the grade elevations indicated on the
Orawings ar as directed, with suitable moisture contral and com-
paction throughout placing. A171 backTill soils and smbankments,
unless indicated otherwise on the Orawirgs, shall be compactsa
aqual %3 ar greater than 95 percant of the maximum dry unit welight
a5 dafined oy the Standard Compaction Test (ASTH 0-598) for plas-
tic ctays and the THD Method (TEX-113€} for sandy clays, clayey
sands, silty sands and sands. The mofsture contant may vary from
twi percent dry of optimum Lo four percent wet aof the optimum wnen
compacted. The thickness of backfill 1ifts sha’1 not exceed 9",

§-1
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TECHUTCAL REQUIREMENTS (%1-559.10
(Qps-1222)

401.0%
. Inspactiaon and Tasting:

Contracter sha.l perform all Backfill tasting necagsary to ensure
the Work masts the specifed requirements. Bgent wil® conduct a
quality central test menitoring program in adgitioa ta Contracter's
hasic testing grogram. Failure of hack<ill tn meet tha specified _
densitizs will be cavsz for rejection, and Cantractar will be !
raquired to remove and replace all backfill nat meeting thase

requiremants at no additional cost 3 Agent.

d, ack$i11 Sand:

Backiill sand skall be z fres-flowing clean sand af fairly uniform
gradation. Clay and sail contant shall pe absent in amy quapzitises
that in the epinicn of Ageni maxes use oF the matzrial undesirable.
The san<c shall De wihratery comacted greater than 93 percant of
she maximum dry ynit weight obtained using THD Campactica Tast
Mathad (TEX-113E).

Jin]

Evbankments:

Embankments are deffped as any £111 section, This definitian
i1cludes the pand embanwments, railrode embankments, road embank-
mants ar any ared reguiring a bufld-up aof sail,

Prior fo construction of any embankmant, the foundatian area shell
e stripped to ramove the tepscil, roats and weak surface so071s.
The stripping dazth will be six to twalvz inchas, except in aress
of wmaven topagraphy or in existing stock ponds and qullies. For
these areas it will be ngceszary to strip t3 a deeper depth to
romove the excessively wet and wesk soils, ATH stumps and larqe
roats snail be removed to a depth oF twa fest. Al stripped areis
shall be inspacted by the on site testing laopratory and Agent's
representative to detevming if sdditional excavation 5 reguired io
remove weak or ofherwise objectionable materials that would
adversely affect the intended ‘ntegrity af the embankment.

After completion of stripping, the axposed soils shall be scartfiad
to a dapth of nine inckes; the moisture shall e adjusted to tws Lo
four percentage paints above optimum, &nd the 50115 #grompacted.
The optimum maisture vilua, compaction density and constructicn of
embancrent shall be as dafined in the Structural Backfill Sectioa

401,05 of this Specificattan.
£, Cut and Fill Slopes:

Al1 slopes axcapt pond slapas shall have 3 maximm fnclination af
9 & horizontal ta 1.0 vertical ar as indicated on the Drawings.
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TECHNICAL REQUIRERENTS QK1-559.10
{0P5-1022)

antl.ne
f.

AVl exposed slope surfaces shal! be qulzivated, seeded and mu | ched
a5 dafined in the Seading Jection 404.02.

£1.06 trading:
fenzists of rowgh grading and finish grading 43 follows:
a. fough Grading:

Cut, fi11, spraad and Taval during courge of Hork T2 olevations
indicated.

k. Finish Gradiny:

fitar all excavation, backfil’, compaction and rough grading has
heen compiated, a1l ground survace aveas disturbed by Cantractor
<hal} be finish graded. The grading grali he finishzd to the Zon-
rours and elevations indicated on the Trawings and stall provide 2
smoosh uniform supfacing Tree ofF debris, foreign matier, objection-
able stones, clods, lemps, pockets or high spats and praperly
drafned Lo provide effgetive drainage of tne ground sreas, Fin’sh
slavations shall be within two inches (plus or minug' of thosa ala-
vations shown on the Drawings in all areas axcept the sower block
{turbine generator area, boilar, scpubher, and chimnay} anc the
switchyard area. Finish elevation “or the power block and switch-
yard arza shall be within one inck fplus or minust.

2. An exeass of backfill materials is anticipatad. This gxcess mate-
rial shall be utitized in a manner acceptable ta fgant. The excass
backf 1) shall be placed at lgcations sporoved by Agent. Dispasal
areas tnat ars prapaszc by Contractar and approved by Agent skall
ba shapad, compacted ard seeded a3 dtroeted by Agent. Disposal
areas that affect pond capacities or plant operaticns will nat ha
approved. Seeding and compactian of backfili shall he included in
ihe total Contract Price, Unit prices are not applizable io the
disposal of excess backfill.

401,07 Pond Constructiom
Pond construct{on shall canform 1o the ihapes, locations and dimen-
slons ag shown an the Drawings, to this Specification and Lhe iiems
describad as follows:
ds Criteria:
{onstruction of all ponds shall copform to current criteria &stab-

lished by the Texas [Department of Water Resources ‘ToWRY relative
tg wesie ponds.

4.5
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TECHMICAL REGUIREMENTS o¥1-553.10

401.37
b-i

(OPS-1022)

Slapes:

[ntarior and sctzrior 3lopes shail be no stzeper than 3.0 horizen-
tal to 1.0 vertical.

fond Battoms:

Elevatian of pond hottoms for the evaporation ponds , makeup supply
gand and the cellectien ponds are inddecated by existing contours cr
sxcavated to elevations shown on the Drawings - whichever 33
lowast. Ghe finish gradas or elevations af pond Doticms for the
flve (5) stordge ponds shown on the Brawings rafleet finish grades

Pond botioms 10 cut araas shall be scaritied to a depth of nina
inches. The moisture comtent shall be adjusted to betwecn iwd Lo
Four percentage goings abgve the gptimum walue. Then tne scariflad
subgrade shall be compactad. The cprimum maistyre va'uye and coia—
pactign density shall be as definad fn the Structural Sackfiil Jec-
cion 401.15. Within 43 hours of compacting the pond bottom, 3

12 inch layer of semi-compacted <lay shall ba szread ovar tha
artiye hottom of each pond bottem in cut areas aniy 1o greserve zhe
Acisture content of the subgrade. Seri-compactad lay is defined
33 being greater than SO percens of the maximum dry unit weignt as
4afined by THO fest method TEX-113E. The top af the sem’ -comoacihsd
clay shall be set at finish grade; tneretora, for cut areas,
Contractor shall overexcavatz pond bottims onme ool To prager!y
achieve finish gracs,

Pornd tmbankments:

fond embankments shall be conztructed as defined in t1z Erbankments
Section 401,05,

lime Stabhilizaten of Slopas:

The slopes shali be lime stabilized as indicated on the Crawings,
The percent 1ime and methad of placement of 1ime shali be as
definad in the Lime $tsbilization Section 204.83, The 1ima stabi-
lized materials shall be placed in 1ifts such that the thickness of
the lime stabilizad matarials 15 two Teel measured parpendiculse to
the slop=.

Seeding:
The pend slapes shall be seeded as indqeated on Lhe Drawings ard as

required by this Spee-fication. The seading shall pe as defined in
the $eeding Section 404 .02

4-6
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TECAMICAL REQUIRCMENTS 0K1-559,10
{0P35-1022}

401,07
g Parvipus Soils:

411 pend bottoms and sjge slcpes must havae a permeability coeffi-
ciant lass than § % 1077 cm/sec, Dut a7 pumargus cermeability
tests conducted during the initial soils investigation only one 5
sits demonstrated a permeability ccefficient greater than 1 % 107
em/sec and was considered parvious.

in the event that zones of pervious scilg are disclosed in the pond
bottoms or side slopes, these pervious Zgnes must be removed Dy
gverexcavaticn to a depth of two feet and replaced with imperyious
materials. The placement and compasiion of these impervious mate-
~ials <hail be as defined in Structural fackfill Section 401.05.
The total contrazct prics shall arovide for axcavating 50,000 cubic
yards of pervious macarals ard reslacing with 50,000 cubic yards
af impervious matarials. Unit prices shall be utilizec for
quantities above or telow the 53,000 ¢ubic yards that is ingluded
in th= total Contract Price. The unit prices per cubfe yard means
tp excavate one cubiz yard of pervious materials ang replaca with
one cubic yard of impervious materials. '

401,08 Frosion and Sediment Control Requirements:

contractor shall implemznt erosion and sediment control procadures
as dafined harain and shown on the Brawings.

a, Pimitat{ons:

The rainfall runaff frem construction activitiss has the following
limitations: 11 Total suspended solids - daily maximum of 50 mil-
ligrams per litar and 21 pH - Detween 5.0 and 3.0.

Contractar {5 required to conduct earthwork operations in such a
wannar thap thess Timitations are met, To mest these limitations,
Contractor shall comply With the following procedures:

o. Frocedures:

cantractor shall gonduct earthwark pperaticns in the fallowing
seqgUence: ’

p.-01 First - Cantractor snall construct the three diversion ditches.
Currently, approximately 150C acres 0% surface area off the Jebsite
drain thraugh the Jobsite. Alsc, there is tonsideradble acreage in
the Unit Mo, 2 svaporation pond area that will be unaffocted by
Contractor. These areas must be allewed to Flow throuyn the nlant
site unimpedad and uraltared.

4-7
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ey

~ECHHILAL REQUIRERENTS (K1-35%.10
(OPS-1022)

.08
k.02 Sacord - Secundly and concurrently to the first nrogadurs,
Confractor shall construct jgpraovement 0 the divarsior ditches e
Force certain area rung®f into tra diversion ditches. Accordingly,
it i4 necassary to corstiruct some of the access road w€ith drainage
smpucturas to ailow drainage of the Unit Ho. 2 evaporation pond
a~za into diversion ditch number 2. [t i5 2150 necessary ko cot
struct & poriion of khe railroad berm in Sections 42, 44, 45, 56,
57 and 58 to force runofi water frum the north of the Jobslte to
flow through diversion ditch aumhar 1. Simitariy, scme o7 the wast
hayms of evaporation ponds numbars &, 9 and 0 must be construcked
bo forca renoff water from the west nf the Jobsite to flew inta
diversian ditch number 3. Contractor shall make all nacessary
improvenents 9 the diversion ditches tn ailow areas that 2r=z
upaffected by canstruction to flow through the plant 3ite unimpeded
and unaltered,

qix? Third - Cantractar shall construct the makeup water supply gond,
the upper dand lower collaction ponds, evazeration pond number & and

gther pands suificiently to allow their use as sedimert nends .
contractor shall add temporary canstruction berms and giversion
ditches 3s required such that runoff from all aarthwark activities
weuld drain into one of these ponds, Contractor may aisa instald
sermanent drainage faafires 45 necassary to achieve these
drainane/cellaction requiremsnts.

04 fourth - Contrictor <an than execute any required zarthwork actiy-
ity - if the rainfall runoff s directed jnto one of the sediment
ponds.

c. pumpiny Requirements:

Ac water ard sediment builds up in a garticular sediment ngd and

the watsr has heen alarified [contains 1ess Lhan st mitiigrams of

syspended so0lids per liter) and as directed Sy Agent, 't shall be

numpad aut by contrazcetor. The water shall be oumped inte 2 diver -
siom aiteh or an existing stream that leaves the Jopsite,

Additionally, Gontractor shali cooperata with Agent by pumping
water betwaen sediment ponds if required and ag directed by AQent,

d. cleangut of Sedinant Ponds
wher &i] Work has been completed, Contraciar shall pump out sedi-
rent ponds after they mect tha required limitatigns and ramova sed-

iment 1f nacessary tD astablish the required pand botton aleva-
tions. Spail areas for sediment chat1 be deiermined by AganT.

4.3
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TECHRICAL REQUIREMENTS 0x1-359,10

304,02
d.

404 .03

{0PS-1022)

Sidapats Grama {£] Renp) and 5 pounds per acrg of Cauzasion
Eluestem.

Fertilizatian:

Fartil{zer rates, seed purity, ard seed germination raias will be
tn sccordance with current THD Specificationz, Item 164 and Fiem
166. The fertilizer shall have an analysts of 1§-20-0 and shall be
appifed uniformly at the average rate of 300 pounds per acre,

Lima Stabilization:

whore irdiczted on the drawings lime stabilizad materfals shall be
providec 1n accordance with the Following procedure:

Excavate tha exfsting clay soils to the depth indicated on tha
drawing and stockpila the excavated material.

Searify the tep six inches of the subgrade to rgceive 1ime stabi-
lized materials, add moisture as required and compact to a density
not 1sss than 96 percant of the maximem dry unit waight as definad
by the THD Compaction test, {TEX-113E) and ASTM 0-638. The Mmois-
tare content shauld Be between optimum and four parcent above apti-
mem at the time of compaction.

Treat the excavated ciays with the required percentage of Time,
{spproximately 4% by dry weight) add water as necessary, and recom-
pact at @ moisture content babween optimum and four percent above
gptimum, as defined by the THD compaction test, TEX-113E and ASTH
N-408. Tha Til}s should be placed in loose 1i7ts not axczeding
nine {3} inches 1n thickness ard compactacd to a minimum density of
95 percent 9f t1e maximum as determined abave. Failura to hive
adequate moistura content durirg mixing and compaction shall he
cause for rejaction of the Work.

Lime treatment {pulvarization, incorparation of 1 me, rapulvariza-
tion, curing, etc.,} shall be 2ccamplished in accordince with Etha
applicable provisions of [tem 260 of the THD Standard
Specifications for Construction of Highways, 3ireels, ard Sridges,
1972 Editton.

tsa] the treated area of road beds and foundation arees with an
asphalt membrane using .40 gallons of asphalt ger sguare yard of
surfaca - if the lime stabilized materials are to be Taft exposed
for wore than sevea {7) days, Saaling with asphalt 1s rox requirad
For the Time stahilization arezs on pond slopes.

4-27
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DIVISIOH 6 - GEDTECHNICAL INFORMATION K1-539.10

B0,

anz.,

§03.
603.01

02

a03.G3

{OPS-1022)
GENERAL

Agent has previsusly conducied a subsurface soil investigation.
Tis section provides Contracter with information pertaining to the
rasulbs of that fovestigation.

POSSIBLE HARD MATERLALS

The subgrade soils are hard. These 55115 may orove difficuls te
gxcavate dnd difficult to uze as backf1) materials. Tram the soil
barings operations, it is anticipated that ordinary 2arth moving
gquipment can excavate the materfals withcus blasting, even though
blasting mey prove advantageous to Coatracter. [t alsa appears
that thasa hard soils shewid break down rapidly when exposed ta
suniight and could thep te broken apart and used as bagkfil)
matarial.

It is incumbent upan Contractor 4a satisfy himself as to his own.
ability to excavata and compact these hard soils. Arrangements can
be made by Contraciors to bring equipment on site to experiment
with thass soils prior £ subsitting proposals.

GEGTECHNICAL OATA

A- the end of this section there are copies of the borings made a*
the Jobsite, The lacation of the 2orings are shTwn on the
Orawings., This informabion is furnished Ffor Contractorts conve-
nience, Sonfraceor will be pernitied to make kis own s0il investi-
gitlens, but same shall be made at no cost to Agent.

From thase Jogs, Contractsr sholld detarmine the materials which
Contractor will be excavating and compacting, apparent water table
levels, passible sgurcas af usable backfill materials and gother
partinent infarmation associated with his df Fferent copstruction
sachnigues.

The following information is included hereinafter:

Rock and soil classification.

“eps of boring Tocations.

¥ariows soil profiles,

Boring numbers,

G-l
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GEQTECHAICAL IMFORMATLOM

f03.04

0K1-559,14
{OP3-1022)

The following 15 a 1isting of the boring logs which follow:

B- 101p
B-102
B-103P
B-104
B-105p
B-106
B-107P
B-1{2
B-109p
B-114
B-il&
B-117
B-11&P
B-119
B~120
2-1z2
E-123
B-125
B-126
B-129
8-131
8-132
§-134
B-135
B- 13k
B-137F
B-138
B-129
i-140
3-141
3-142
§-143
g=-1d4
B-145
B-ld6
B-147
i-149
B4150
E-15]
B-152
B-153
B-154

=138
£-134
E~1&7
8-158
B-155
B--160
B-161
g-182p
B-183
B-164
B- 1B
g-1454
8-167
B- 158
H-163P
g-170
8-171
8-172
B-173
E-174
B-17%
d-17t
B-177P
B-174
B-179
B-120
B-1a1
B-132
9-183
d- 185
B-1556
2-150
B-t52
B-1932
E~134P
3-195
B-~19%
B-198
B.139
B-200
B-2i11
B-202

8=-£03F
B-204
B-205
8-208
§-207
§-208
B-202
B-210
B-Z11
B-212
8-213
8-214
B-215
B-218
B-217
B-218
B-219
g=220
=22l
B-222
B.221
B..22¢
8-225p

- B-228

B-2&27
B-228
B-278
B-23C
B-231
B-232
B-233
B-234
B-235
g-216
3-237
B-239
B~24(
B-241
B-242
B-243
Baza4
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LOG OF BORING NO. p-ins
OKLAUNION POWER STATION = LUNIT NO, §
WILBARGER COUNTY, TEXAS

TyPE_BORING.Undisturkbed Sample and Coms LOCATION Sea Plon of Zorings, Plare 3

| SHEAR STRENGTH
"N TOMS/SQFT

34AIL DESCRIFTIOMN

SAMPLES
a0 %
OORE
2% PASSING
ND, 200 SIEVE
Liguip
LMY
FLASTIC
LIMIT
MOISTURE
CONTENT, %
LbS./Cu. FT,

DEFTH. FT.
SYBOL

ROCONERY %%

UNIT DRY W1l

ELEVATION: 7201.72
Very stiff reddish~brewn silty [

N clay, w/occasional course grove! AL v

- and smganic meterisd i i ~

~w,/numercus weathered {1

-5 g0 calcoreous noduies ar 3.0° {CL I]}

LR Soft reddish=hbrown winditone, | | {»

T fins groined, thitr badding i1 i

- ~w/Tumeraus seft bluish=gray / HINRTE
-

sandstene lominations and 10 d_ Il a7 i
%9351 16 10 L edo L0 it et 13]]

_...1
[¥] .
—

1

wr

Inclusiars at &,0"
107 Soft reddish~brown silktane, thin ST I
Flat bedding, w/numerous soft 100 TTITr 1] 3
— bluish~gmy siltstons inclusions [T 3

iﬁx‘ =soff bluish—gray siltsione seams, THTITT 3

gartly dippad bedding at 11.0* : f

=1 51 ~clayey at 13.0%
= ~high angle frechures 100 i :

1

—oft reddish~brown clayitons: 1400
seam, thick bedding from 18,0~

e
L L

T
uzu-qa mr;'n X

ke =oft bluish=groy sandy cleyatone 1cq
seam from 20.7-21,0%, coorse ijll
— grave| 10

&

3

e
!ﬁjillljj

“s0ft bjuish=gmy wndy clayskonn |

L L d

seam, w/fine gravel from 27.5- 10G 4

28,57 i

30+ Veory stHT raddish-brawn siity

clay ()

E Soft reddish-brewn cioyatans,
il thick bedding, w/occasional

L

soft bluishgroy siliy cloystone | X
inelixions J' TN -

-354

{Continusd}

WEATOMEL S8 SITNCLS PLATE 24
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LOG OF BORING NO. 3-108 (Cantd,)
OKLAUMION POWER STATION — UNIT NO, 1
WILBARGER COUNTY, TEXAS

=
- o By ¥ SHEAR STRENGTH [zm=
w| 2| 2 EENa )2, e -
= E = $0IL DESCRIPTION i 55 BZlPs N TONS/SQET. &3
c 2|32 a§§ma:3;:‘§s -
L I « o =5 =a
=" = b - S = S O =
;ﬂ\{\ —w/numerous high angla frochures j || LI ]
sl o 35,00 T ] 3
- L T )
S 79 180 o ' i | 3
:45 % L] i -
Bl —w/numercus high angle fractuies 1 A
_..J%‘ b
—— )l =saft clayay shale seam from | ]
o[ 43.0-44.0¢ i ]
. —soft bluish—gray claystone seem |70 100 i
fram 44,8-435, 1F Hi
% ~w/numarous high ongle frectures ]
| I— 11& | L
- — 4 _I
~5ﬂ-&\5 N -
Il =exhremely slickensided ]
[ \'\.\-:.{I L- TF _:
= | ]
aﬁ% ! j ]
23 [100 ¢ 1
f— {|l =toft bluvish=gmy claystone seam, L .i. _!-_.
=il w/fine gravel from 57.0-57.4"° o ;
] ¥
‘60'% S/ numerous sifckensides, Till1 | E
-—%ﬂ indura fed H o3
=3 | =w/mumermps high angle fracures { ]
97 | I i :
— o j ]
ﬂi‘\é [ ]
oy ; g
1 .
| Il ]
[Continued)

wATIOEAL Pl KEAVREES, i
Tondah TN Ch M BLERE

PLATE 25
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LOG6 OF BORING NQO. 3-108 {Cantd.)
CRLAUNION PCWER STATICN = UNIT NO, 1
WILBARGER COLUNTY, TEXAS

- q - e
- . ooy w¥! SHEAR STRENGTH =k
R -8 Sl |2 e FT e
<32 SOIL. DESCRIPTION N galSTinElaz WTONS/ASAFT &g
AETE: g §EGE:332* A=
a a3 €| Gheot” [F]2& iy
= E 2 e I R W - I
: -w/Tnersasing biwish-gray clay- l ] j f
S“.‘:‘ stona incluafons . ]
F—— ~maderctely hord bluish-groy J ]
__X\:;‘; clayey silhiene seam ut 73.3- 1
— ~moderctely hard eddishbrown, |79 {a7 i ik | ]
indurated, w/aceasional THIN ;
SS8) moderately kard bivish-gray bl
silistone inciwiens and numerous '-TT ]
e ] Fra< hures H : | i k
—silightiy slickensidad, w/high 4
T angle frectures b
=very saft clayey shale seam at (77 [1C0 ]
[ ESnI_B-S‘EI N
Very soft mddish=brown clayey | L]
o shate, w/soft reddish—brown ]
cloyatona intarbads to 97.0° Il A
551 a4 |100 ]
s 53 ]
5 ]
;
H KH , .
T
3
i )
105 i ]
l : .
COMPLETION DEPTH:  GI,0° DEPTH TO WATER. 3.0
DATE: 4/25/81 DATE: 5/2/81
AT G, ML MK, re PLATE 25
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LOG OF

TYPE BORING: Undisturbad Samefa

80

LOCATION: San Plan of Borings, Plate 3

RING NO. 8157 i

OKLAUMION POWER STATION - Unit NO. ] |
WILBARGER COUNTY, rexasg

& [ ¥ suEaq SIRENGTH S
3. o f o e o ' L S EJ':'- =T I gl.h.
[T = [l EI‘.E o] =y [l QM55 FT i .
=85 Q1L DESCRIPTION ] B2S5E53= N 1oNsssq5 & 3
[ = 52 EolSxi=Z 0 =5
a | = = i £l Pl S b=ty
_.Lg W i b',_." EEG pug ] o
ELEVATION: 1197.3 = iy L T 3 -
[{ Hard tennish-brown st w/bumeres ) |I i ”Hl‘f.‘ff”]i“ﬂllf. -
fina reats {MLY ] Pifr
[~ Herd dark brown silty eloy, w/imall | :
- weathered colcareoys nedules : |
- ~reddish~b own af 4, (0 : j ’
) “w/nunerous ol caregus and l T .
- magnesium nadules ot 5,00 (L) 7 1

:_ Soft reddish-brown 53] ty clayst
— thin ganthy dipped bedding
— ~dacreasing sii

TTAR | claystone seom et 2,09, 41

~thick badded

ane,

10 ~ciasshedded, w/ hluish-gmy silhy

& ~thin Fla$ Eeddl'ng
"2 D- . ’r
=
[+ 25l i — —

I'||IFIIJI|.i

COMPLETION DEPTH- 25,01

DATE: 5/21/a1

I
LEPTH TO WATER: Caved ap 2.2

Nk e AW emtry
HCACT A Mapg Uial Py,

DATEZ ¢/ /a1 }
PLATE 55 !
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TYPE BORING. Undizturbed Sampie

LOG OF BORING NQ. o-ié8
O LALNION POWIR STATION « UNIT MO, T
WILAARGER COUMNTY, TEXAS

LOCAT!OM Saas Plen of Sarings, Plafe 2

WS MATIGHAL S, iR
CONWIEL Th Elaiaf EA

] ( A Y =
. 1 SrEAR  STREMG™H (==
= | ﬂ ?— %a L I.u’__ -
W, EoO=| B0 1IN TON FT
z| 2 2 SOIL DESCRIPTION i i I &3
- BTN gl K et e =
a 3 "ﬁ = TP e el Ewn
a Mg 28 Fa
L ELEVATION: 1194.8 = | G319 1S 5-
11.\“ A Hard light kan ta brewn clayey siit, | : | |H 1 L]l *‘T : il ]
— w/numerous fine (oots (ML B 43| 14 1) ¥=-f Al JT ‘fM, Fedl 13
Hord krown silty clay ! 0 ]
ey -w/numeroys calcarsous nodules ! | :
- at 3,0° o 07} -
l‘j fight brown, w/salearacys and [ |1 HHEES
w—:{‘l magneaiym nodules ot 5,0f i
q 'I'E-'ddi!ih_h-rwnf Wf’mmErﬂLﬁ pnckel's 1t | I ! T b
of waathered calcarcous material | 1
._....: znd fine wnd at 7,0 T : i
10 ~w/poccsional magnesium nodules 1111 | ]
___\ and bBiuish—gray silty clay THIE
™ o inclysiony ot 9.0¢ T 3
— '“‘q\ ~w/'calcareaus Filled fiszures and H | i
N Tnclusions o 17,07 (L oo T .
=1 S '
—_SEST|  Seft mddish-brawn silty claystone, | 3
—T > thin Hat badding, w/occasiona I 3
[T, Lq! bivish-gray siity <lzystone inclusions ; ]
[l ] ]
=n) _EE wciassbedded, w/occasional pyrite  {FCO } 1 p
——E Y -
m— ]
R .
ﬂ;‘;‘q ~thin flat bedding, w/occasional ! W
- iy codrse sand oockels i : ]
T 3 ) EG - ]
rés 2 []]t e
= ;
1HE ]
~30- 1 E ?
= ~ :
h N
it L]
COMPEETION OEPTH: 25,00 DEPTH T WATER: S0
paATE:  5/15/81 pate:  S5/15/81
fLATE [B
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LOG QF BORING MO, 3-i70
QKLAUMNIGHN POWER STATION - UNIT NO, |
WILBARGER COUNTY, TEXAS
*YPE BARING:Undisfurbed Semple and Core LOCATIAON: See Plan of Zorincs, Plate 3
| 3 a " i P-'_
- " oL w SHEAR STAEMGTH Eu_
w | gt 3 (wlEY o2 BEE In ToNS /5T =
A $QiL DESCRIPTION N 5% R b 34 &3
| E[2 o e T2 %= =3
AELE CA N e Bt Ly
a v . sid =2 =2
ELEVATIQN: 1213.0 = as o 13 [=5-
Hard brown silty elay, w/fine 1 7] k 1
ook . fal, h
] -raddish=brawn, w/oecosional H 7| .
—— crarsa sand and fine grave!, 1T L | .
' 4 wwaathered coledmous noduies I [ 3
- 5 ] ™ v
o — L [Tl UL
] Saft raddish~brown silty alay- : L8 NRLEN RN .
e = NONCY | stone, w/Mumeraus large bluish- 100 | T 3
gray siity claystene inclusions, . ik &1y ]
= TR | bvssome fine sand o T FT -
~ 0P | Hord recdish-brown silty clay, | T
T80T | | somewhat friable {CL) IRE ]
- —~NHN ! Soft reddish=Erown sifty clay— i ]
-..4‘: stone, crosshedded, w/oscasional !i h
—-—xpr8  bluish—gray silty claystane | il = -
-1 5okl inelusions 106 . ]
—-SR3 ~erosshadded, w/ nccasional I 4 p
L — LR | bluish—gray silly claystone . 1
[ —x=tf| leminations and very soft clay= ANE 3
. 4 stone and increasing silk ot 14,0 : : 2
"20 wsome fine sand 100 TEHIE i | ]
T T b
5 i 1
O .1 ]
— -Gk war umerous yellow inclusians, [ i1
-ES-E;':- thick bedded, dacreasing sift 160 t 1] 3
.:..S ; ? i I_ .
g3 ik I
-‘Th l | ]
St ~v/bluish-gray silty clystone TCOA i |gfi ]| .
f—==Mer| tmam at 30.1-30,4° | IF -
p .\,q\.' WS ooars2 [anag gm nea grﬂ\"E vl .
ARl 33.0° 3
SHE Soft reddish—brown silty shole, 83 1100 11 1|
_35_-::-EE w/occasional blulsh—gray silly ) | A
—— shale inclusfons | | 1 :
l :
i HHTH y
{Continuad)
AL T BaneEn PLATE 89
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LOG OF BORING NQ.B-170 {Contd.)
OKLAUMION POWER STATION = URNT NO,
WILAARGER COUNTY, TEXAS
|l ae: fedl |, L% sHear strenemd (B
[ ==la - e .
=ik 30it. DESCRIPTION C BigESTRE S N TONSSAFT s
=FE{=x Q& gl Bl 1 b =1
oo - o | D ] = g &
553 2 Bgs g =
\ e R Y
: ::.‘t ) i | I | {] i 4
:: | IHHN g
zE23 | i)l .
)| Soft reddish-brown siiky cloy= It If 3
0 S stene, webiuish ~giay sty clay- ' AL ball N
E sfona seam, w,a"cmrse sand at [ __1_. 1] i
—-irbll 33.1-38.4° .
nY E ~w/occasiona! bluish=gray ]
—— SRR pockets ond seqms :
=S« r ]
BBt | 39 |97 ] ]
a— 1] f ]
o ] : . by
ﬁ%r + LI
- #‘;J ' of 7
'n-:':'[l- » E | T IIr ]
THIN THER
: | 3
e .y ) | -
o HILA 3
[
= ' ]
I 1
65 1 I
1
]
704 ]
Eia . ]
GOMPLETION OEFTH; S0.0° DEFTH TO waTEzmr: 8..*
DATE! 3/12/81 DATE. 512781
:;.ﬂ.::::'“ml' HirmOE b, e PLATST 40
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r_
LOG OF BORING NO. 2-171
QK LAUNIOM POWER STATION ~ UMIT HO.
WILBARGER COLINTY, TEXAS
TVRE BORING Undizshurbed Sample and CoraLOCATION: Ses Plan of Sorings, Plate- 3
[ st | sHEAR  sTRENGTH [3H
Sl o | S2al,, e fu "
» z = 30IL DESCHIPTION - %@ ga %;—'E': 5,:,5, N TONS/SQFT e
E1Z|2 At e e W o5
wjw r 8 b B q,“‘ ) £a [md;]
o v \ ] pyEe -0 S
ELEVATION: 1210.3 © = SS9l o5 g s 15
- Mard dark brown silty clay, TN 4
w/waathered calcarsous neduias ] P .
_— and FThe roch '_!__ i ] it .
S ~incranging eclograous nodules ; Hil ] ]
p— at 3.0 R e [l
- g whrewn and o, w/pockaks of TTHHIIHHIE | ]
e fine sond af 5.0 52 mmHnruniE
S -reddish-brown, w/sceasional m ”'1 | | THERE
il bluish—gray silty cluy seams, / i T T :
Rl | cressbedding ot 7,0° €ufl e T peanislE
- 10TRR  Soft reddish—Erown silty clay— i L1, -
WA by ciay A H i i
e stone, w/soft fo mederately hard —JL e
Sk elayey sandstene intarbeds rrit L -
e irom J.0=12,0" i f ; .
=== “w/Bluish—gray sitty cloystene Jill , E
()5 pld  seoms, w/coarse sand ar 3,9-9,71)  [HCC H L Gl 3
ﬁ\ "} —cresshedded af 17.0" l
'“_—ESE “w/socma coarse sand and blyish- L 5
— gray siity claystore incfusions + .
; at 15.01 HHINNTE I
:2"[5'::\"" ~decreaning silt 100 il il :
— ~thin flat badding i ]
] ;
1k | ;
¥ i ]
Rt —wy/blyish—gray siity ¢leystone 10G K X :
ﬁ;g‘-‘ inciusions, crosshedded 11 din ' X
2388 i :
-3GJ§§§ —wsbiuish=gray silty clayitone 100 H 3 ]
C_SKH]|  seam ot 30,0-31.0° | IHT 3
R TRINEE 4
—_ e 1
=h , ?
(% - ] [ Gl 7
1 -
— ! ]
| IR :
(Continued)
WEYSNATIGRAL 0N, HERuaCrY PLATE 41

ok, Tl SRy
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LOG OF BORING NO. 8177 (Contd,)

OKLAUMNION POWER STATION -~ UNIT NG, |

WIHLBARGER COUMNTY, TEXAS

a |.|,|= s -
| o e o7 GHEAR  STRENGTH |ZF
By [ =4l Y = - . )
= | 8|3 SO0IL DESGRIPTICN > '&Jg FasTEbIS= W TONS/SQERT. 12
= E X o 9z S = Sg2
o e < = g [ :_.J = P
w3 & - 95 @
> | == =5 g5 an s |52

ol TR il
l\‘}-. - i8] =8 —l ; ! f : [ 1] E
Wery soft reddish-brown clayey ] 151
[~ | shala, w/nccasional bluish—gray | i ]
- shale incluzions Ll pee bl ]
6 NHNMNARIgE
:_"_-'?;'}.LT.ST Soft reddish=browr siity clay=- et 1 “ e
TRt stans . o -
. ] . . H iR HE i
[ —w/oecasianatl Bytsh—groy seams, TITH T T G
_——:—-:égj | w/eon sand ot 43,04 : ; : |‘ i i ]
Rkt ~w/bluish—gray silly cloystona |93 | 93 A e
_'—_.‘3‘1;;] seam; w/coarsa sand of 45,8- 1 ro T ]'E- -
. L 1 ]
< 44,1 ARRIQRREELY B
38 T
TR I E ] ]
-59.;:52_ [F{t |“| ]|'$r| o
5 HTHHHIFE ]
ey !

14

1] ]
= ' [

(55 |
| | i .
T THIEE
LT H o
L&, H 3! | :
| 7]
1
e I :
F -
| :
]
- 7T 3

|

COMPLETION DEPTH! 20,0¢

DATE: 5/72/81

DEPTH 1D WATER: 7.77
DATE. 5/2/81

MATIGEAL EODNl, FENVCEL, Lpd,
DM LTI W mEnL.

PLATE 22
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H
LOG OF 30RING NG, 3172 f
OKLAUNION POWER STATION ~ UINIT NO, ]
WILBARGER QOUNTY, TEXAS
TYPE BORING: Undisturbad Samole and CaralQCATION: Sea Plan of Barings, Mate 3
- . " =
- - s w3l SHEAR  STRENGTH (3=
w | ot B k=i 2 {e =] =
“ g E 201 DESCIPTION b 'S:'IE ot _g'% EI:‘ EE IMN 1QNS 5QFT E.;:':;
NEAE S 822223 <2GE ol
[ = o e ] e R ot
W@ |3 = g s2gl” (% |99 =3 !
. J ELEVATION: 120%7.4 g 28 ax w15 B3
e Yery stiff reddish-brown siity % [BLALEE] |
T clay, w/aceasional Fine gravel 4 _ ! H! f ]
— end smanics | HEIHY 5
— -~incraosing 3ilt and gravel 1 1
[ at 3.0 HAE ax .
- 5 Rt ! T
I_‘i hard, incieasing coarse sand [ [it] I
"___.\ and fine gravel, very filchie 100) ' j 1 T -
— —praval seam ai 5.0-8.0" () tHTiT TIHIE
b Soft reddish—brown silly clay= I il ]
:‘_@55 stone, thick bedded, w/occo= 100 L ]
F——4v sional blisish—groy silty clay- | i1l .
'J“;“ stone inclusicos 15§ Hi | "1
oy -increasing silt and creaskedding i ]
_ . =madium genfly dipued badding, Iy "
ey w/medarately hard silbtane soom oy il -
—2hEEN] o 14.0-14.20 IR 3
—-tol | -w/eceasfonal kluish—groy silly .
—— claystone seams and Insiusions ]
[~ ; f-‘—‘ at 15.0 1 |
=L | i ]
2ORRA]T  ~thick Sedding 4 : :
— E [
i St ]
L -
I : F
75 t‘: ~v/numerous smafl bluish—aray 100 N gl ]
LT, silly chaystone inclusions ]! | 3
. il ]
pnd ¥ e ]
b )
3 ]
g ﬂ_"l- —decressing ¢t 100 . 1
__1 “savero waler loss o 30.0° ' P
o —heovily roctured ar 30,0-32.0* ] ]
T ; ] ‘i
_35 o --.
— | o !
T [
r Ml [11] 3
(Cordinuad}
WAAATEREL A SEMeers PLATE 93 |
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LG OF BORING NOQ, B~172 (Contd.}
OXLAUNION POWER STATIOMN ~ UNIT NO, T
WILBARGER COUNTY, TEXAS

Ak L Fine Fusredley,

: e o AR STRENGTH |Zt-
I 8| oy o |w®| SHE =
L wd o Sl = ™ - .
<] 3i7 SOIL DESCRIPTION g qoisgRElEg W TONSSIT Es
AHE o 881855 33les oL
Wl b T e o= o a {3_:} Lt
a We~d = ==

= 95 19 18 |5
3 8199 | Jfl -
] iH 3
EL T
- HIRERETEENY
e el -w/occasional lerge Givish—groy A .
o silly claysfone inclusions L I 1
— il I
TR HALY
i o i i | A
| — ;:ll —exhemsly sHckensidad il | || 3
- Y : | | .
40 mh 92 100 A
— T 1 ]
Gl —w/eceasionai high ergie LT -
_____:&t; fractures AT ]
il HgY T -
gl LIRNRRRHTE E
1—_'—_'-_—-?_‘:?' i1l i
_|. ,.I F] |4 -
— | ] 3
—55 .
i ', 14 .
I oL [ —
- N
1 ] E
wnu ]
FHIBIITHTTIN .
45 | L3 H 1 i _Z
I
KR ]
| r
70 ' a )
I NN
COMPLETION DEPTH: 50,00 BEPTH TO WATER: Caved of 2.5
DatE: 5/11/81 DATE. &/1/91
AATIEWAL 1AL VHNWILE, L PLATE 94

— et e
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MFSrRATHOMAL, TR LIRS Yy
SR Dol s

LOG OQF BORING NCQ. B-173
OKLAUMNION POWER STATION = UMN|T NGO, 1
WILIARGER COUNTY, TEXAS

TrPE _AORING Hndisturbed Jenmle ond Core LOCATION Ses Plan of Sarino;, Plate 3
i ' 9t ¥ sHEAR  STRENGTH [T
b e -] ;‘ E} oy £l e
w e B k| ERak S IZ5 N ToNssagrT :
= § = SO0IL DESCRIATION '; iy SIEE: Egai /5e Ea
AHE A S FE R -
d “ ot E‘? 3 ] =&
= ELEVATION: 1203.9 E|° 2 2 g5 o s B
Hard dzik brown silfy cloy, r{ '! '.I'] [Iﬁ”l ]
w/ catlcarecur and magnesium TR T =
nedulas ond numernus ine raofs IR ["’?é .
— (L THHINIHII :
NN Fard reddish-brown silty clay, 100 VT JITT &t i
'_5_'.,:L,, increasing weathered colcareous InainimeE
b lnodules : {CL IIHIE HiHi ]
—— B Soff raddish~brown clayey siit- o5 I 7 1'-| v K
gy . i 1
_tg”; stone, w/small bluish—grry ciayey - I Tl i
. silktana inelusicns 100 11T 1F 1
F10-SE —slightly slickensided at 8,00 air A ]' oo
_—EEES -wﬁncmsing clayztone [amina-~ [ ' | i I 5
—= thi Hens, croubedded ot 171.0° - 1 7
i R
_'E::q: Soft raddish-brown silty clay= I el ;
'_—I"S"'%- stone, w/'bluish=gray silty clay- 95 i ! all ]
 m—y stona eam ot 14,2-14.48" L HIHN I

I a

E | H §
m—t LT .
- IO
. ms . —w/cccasional biyish—gray silty % ; 1d’ i ]
'—'—;.ﬁg}"“ claysiona inclusicns and reams ! h
u5 :I'F ! | K h
S Too) it ;
e e
_____ i S
':,E | ;
-—S,:‘i,;: o
__h"z’;l. 3 1
E_EE:. ~crossbedded, w/numerous large 1ce (1] ;
R bluish—gray silty claystons | iy
 LrCEH inclusions I ]
3;@51 ~w/blurish—gray silky claystena N
)| seam af 33.0-32.5° .l .
bt [ 1]
-35 ] I __
‘ L p, i I3 :

(Continuad}
PLATE 9%
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LOG COF BORING MNOQ. 3-173 (Conid.)
CKLAUNION POWER STATION - UNIT NG, T
WILAARGER COLUNTY, TEXAS
344 # SHEAR STRENGTH [z
£l 2id ¢ |3 880, B0 Ty ronssea | P
£l 2l SOIL DESCRIPTION R EE SRR . e
= | X3 o BJ"EQE*“—W— oL
Llinl= Tl e k| iy B b 3 e )
a7 &« Qé“ed * (=8 za
_ = St o5 i 15 |5-
b - — L I B
; 92 100 R
—1 —w/bluish—gray silty claystene l I | "
Sl seam, w/conna send at 39,0-39.8 - 1 | Gl 3
T N
| Il [Ty 4
s -w/ecensional biuish—gray silty 73 83 Lplg! ] ]
5 ___::_ claystona Inciusions ! a8 1
Tk li] ] e
3 | ]
=L { r’ll I
—d} KRN il
it 11' 1] =
: ' f k
N - . A
! ]
I ]
= TR
I /| h
50 1 4
| ill 1
551 ' :
i ! l :
o] : 1 :
? i -y
Ll 1 ]
COMPLETION DEPTH. 50.0¢ CEPTH TQ WATER: 7.9
DATE. 5/14/81 DATE. 5/14/01
ihomaL B, | OVIC O, T ) FLATE %5

PR Rl TV KRN LR
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LOG OF BQRING NOQ. B-174
OKLAUNICON PCWER STATION - UNIT NG, 1
WILBARGER COLNTY, TEXAS
TYPE BORING: Undisturbed Sompie LOCATION. Sae Plan of Jorings, Plars 3
. i A ' f = [EE o m: SHEAR STREMGTH ;Lf !
= mad 1 — =l ¥ .
<iaig S0IL DESCRIFTION HEr 8 (gaissiRtigy NN &5
AEE 53| g |2RI5333IeS -
LT o L) =) a. a —
= ELEVATICN: 1198.6 I A a5 ap s |33
Hard reddish~brewn silty =lay, HIlE [ NE i
— w/numerous fine roctt and RTINS
- — calcureous nodules FIHEN TH1 5
I Al =w/increasing weathered HEmne: Z
— caleareous aodules af 3.0' (L) Umiumneh ]
3 N Hard reddish=brawn silty cloy 11K p¥ 5
=w/large weathered calzarsaus LTI ‘I
— R nodules (€L} 1735 SO0 T
CTXSeR  Soft reddish-brown silty ) Jc';ﬁj;m 1
— ol cloystona, we'blaek coare L 3
-mﬁﬁil gravel seam af 2,0f 50 RS T } L 41! 123
%E w/numerous colcareous nedules, mik ]
b garavel packah ond ecsasianal : | -—;I _ 3
Y iron stained inclisions f 735t e .
— =dacregsing silk : i ! | 1] 3
=1 5Pkt : 1' .
- s [ 1
— i : -
= HRIiE -
 — —w/occosional sofl biulshrgray Hi LA ]
KNS sloyetone inelusions 100 | ju’ | 7
— ; :
é A ]
= AN ]
Y | 1
WERSIE 160 IH g :
iy L
S 1t ~
ES : _
S i} ]
i 3 11l | .
SRS L
— | [ I I
T ; ]
% 100 ! I 3
35 i [ } 3 i
33 . !
TR Al
g }
1] I
{Continued)
W/ RATIONL Y. AINCES PLATE 97 f
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LOG OF BORING NG, B-174 {Contd.)
ORKTAUNION FOWER STATICHN = UNIT NGO, ]
W LAARGER COUMNTY, TEXAS
<1 e flow | [y swEar sTRENGT [31
i uy So|=, e 3 = i
= E & S5Cil. DESGRIPTICH %g g g% EE Sz N iONSssarT Eg
-t 88|E31ST55|28 -
= VI ren Oz2 & =0 =B
w ol Y s g s IS~
IAMANNETRE
1] [} h
— | # .
I E N
::lﬁ: 1 |.. H Il ; 1 :
T IHAELIBITE]
TN | il ]
5 : ] g X
—: 0 Modarately hard ben sapdstons, { _I 1
o w/soft bivish=gray cloyitona, : TE a1l .
z coarsa grained T i | | =
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LOG OF BORING NO. 3176
OKLAUNION POWER STATION = UNIT NO, 1
WILBARGER COUNTY, TEXAS
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110G OF BORING NO. B=176 (Contd.)
O LAUMIQHR POWER STATION = UNIT NG, i
WL IARGER COUNTY, TEXAS
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TYPE BORING:
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LOS OF BORING NO. 2-i77RCenfd.}
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WILBARGER COUNTY, TEXAS
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LOG OF BORING NO. 8-180
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LOdd OF BORING MNQ. 2120 {Contd.}
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QKLAUMICMN POWER STATION = UNIT NG, 1
WILBARGER COUMTY, TEXAS
TYPE BOAING' LUndizfurbed Somple LOCATION . See Plan of Borings, Plate 3
. a4 [
. S il PP | SHELR STSENGTH |2I-
A il = Zhla,L, R IN TONS/SQFT | o)
=33 SOIL. DESCRIFTION i ﬂnlgg BL23 z3
- = =l om (el =T S e "
I Bl O % | et Hda= =t
Wwlea =R L ze sd
= ELEVATION: 12040 RELRE S g g g5 52
[ Hard dark brewn siity clay, It ||| Farl .
s wf el coreous nodules and Ta S T ar .
‘_-$ numercus fine rogts CL}I t_L L8 a
" Hord reddish-brown silty clay, .[,I il | ] .
- w/ninarous weathered T zi] L f N
__i_‘]\ caicaracus packets and black IHIHIRIERGREE
h--— AT\ _grovel {CL) f IR
oy Jaft reddish-brown silistens, 80 HMI T
LE w/thin gently dipped vary soft 1T i1 I
A cloystona lominations H T gn N
- 101t -wy5ame zoorse gravel oF 8,0 T Il | o -]
''''' T ~crosshedding of 8.3-8.7, HE H NIH |
W w/occasiona) blyish—gmay silr- ; F' 7 T T h
i+ stane inclusions )4 | 'f"r"[ il
= T T T N
1.3 Foh Saft reddish=hrown silfy clay- : ; T I =TT ] 1
B store, thidk bedding, w/occm- 3
i siorad bivish=gray silty clay- i -
v shana incfisians ice . , [ o 1
1 F ]
"Z'U' xh-’ [ | ] {! ":
335 LNARILLY 1
3 MY J
e e I
LY i 3
L 25 FhE . ! : :H | by
[—ENYR  ~thin fla} bedding . 1
L ﬁq -
— 100} ! I :
] -E; ! [ 1
3 15 -
-30 % ]
I_-I_k' -
: ]OG i 1 f‘f '
I l | !
1':,__‘ L =/ moderately hard silhy c[ay . L !
T fragmients HIH |
- 5.— I L
1H I 1
) HIEHL il
i LiH ] HITEE
{Contiriyed)
s Tt = I} ATE 111

AEPOKPO00134



LOG QF BORING HNQ. 8181 {Cantd.}
DRLAUNICH POWER STATION = UNIT NG, T
WILIARGER CCUNTY, 1EXAS
3 5 =
; Fo P | SHEAR STRENGTH =/
b ul = P 1T i
wolgg|w wiiS2lo - |TE] 1N TONS/SGFT o
<! 8|z 50IL, DESCRIPTION WE R EEFEER: N aF e
Zlz|% SE R e e o =
N ,:;9“1—'“5%435 ]
210 N S 55 1o 13 54
s r | l I} | l ]
H i it .
. 00 i t .
i (1ghtly slick | TR :
- ~al fghtty slickensided oo IR 3
e ¥ ] | IHARIAREY: -
gt HIHm :
R [l .
i L 4]
i ]
L 1 ;
] E i y
U504 ) E i
! i
L 440 - ] i
55 L
T 1
] ---! :
Y i1l .
-7 | E
1 i
L -
COMPLETION DEFTH: 40,0 DEFTH TO WATER.I4,3f
DATE: 575791 BATE S/11/81
uhomiy JOfL TRRMEIE el ' o] ATE 119

AEPOKPO00130



LOG OF BORING NOQ. B-182
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LOG OF BORING NO.2-185 {Contd.)
OKLAUNION POWER STATION ~ UNIT MO, |
WILBARGER COUNTY, TEXAS
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WILBARGER COUMNTY, TEXAS

—_

N Y 2] [l
y - H w ') SHEAR STRENGTH iz
| = | Bl 2 e ] b
E E r S0I_ DESCRIATION b a2 EEEE SF N TONI/SAFT &3
O =z =
| RN it M - T S - S
IR
. HITTITRITT TG -
—-—-—»g‘:- Very saft mddish=brown cloyey b IHIL 7
I shaia N il l! £ ]
?&;\_ ww/bluish—gray clayifens seem at B0 T '1'|‘|'T T
’Zﬁ":i% 38,0-39. 5 _/ e
_Jl'_ | i ! i!l !
= IR 1
. [ il
— FRSNARER i1
“45_ |I l '|i 1 :
iy 11T | ]
——— ! [ v Ij i T
HEHI e
— il } ;
L. 56 Ii NN 3
M |1] N
I ;
1 :
L 95 | _f! j ! 7
[ |
] T
! :
70 i ; [l :
! wik 1
i l .
| 2B 4
.
..65_. - :I
I
INE
5 i i
} i
! T3
[ Pl 21 !
COMPLETION DEPTH:  40.0f CEPTH TO WATER: 11.1'
DATE.  5/3/8I DATE: &/11/81
WAT|WA, A4 MENTVCEE, W PLATE 124

CMEULTHe - e,

AEPOKPO00147



.
LOG OF BORING NO. B-195
CKLAUNION POWER STATION = UNIT MO, T
WELAARGER COUNTY, TEXAS
TYPE _BORING: Undisturbed Somela EOCATION : See Plon of Borings, #ute 2
- =
bt “ P PR w®] SHEAR STRENGTM Etn
wlg(w =Eay 2, e T .
£ilai7 SCIL DESSRIBTION HE2ASTRESE| N IONS/SAET
m | XE cgUiZelazd=lE a
a = =t L it i s o
|| g*@-d ~TlagE L=
2 ELIVATION: {1983 = ol 05 10 s 33
[~ viard light brawn siify clay, w/fine | il {eti
— racts ond weathered ealcarecus
- 4 nodules and some fine gravel ] Lt .
=t d | =han and reddish-Brown, w/numer- / Il (3.,35] .
- l“::".-: Qus magnesium nodulas at 3.0° (C) 100ia8 |20 |14 {11 ] [ 1% IZJ_F
=i Seft reddish=brawn silty claystona, ' it 5
TR thick hedded, w/verosionzi 07 : ]
I caleareous filled Fssures 100 i s ]
oo “incremsing tilt and crossbeddad B
[ . k at & O . A} I c8 _|
whte 52 —#/blvish—gray silty clayttone i * 2 =
. inclusionsy af 7,0' T ! T
] -tlightly induratad or 5,0° '} T
[+ - H ] a
— SE':H I'h’:k bﬁdﬁed ﬂl‘ IHJ:-D Eﬂ H l:ﬂ- :
- If R
1:?4.;_55 IH ]
e l‘s F
1 [ -
Ty bt 1l R
= ~w/ducrecsing siit a0 I ; .
L2 50 ; |' ; .
—y ]
s ST .
— 80 iH # ]
__-r}fl- J .
ot 1 )
L2k 1116 AT,
Sia L ;
e .
- -w/blufsh—gray :ilty cloystone seom 80 J ] #illl 4
ot 29,5-29.3" T
~30- l T “
I j ]
3
15 4 ]
] ]
] J ]
- L LT !
COMPLETION QEPTH. 30,0 DEPTH TO WATER: 9,7
DATE:  5/19/8) OATE! &/12/8]
Y e Trm Eanmp PLATE ]2?

i

AEPOKPO00148



-

I LOG OF BORING MO, p-224
CKLAUNIOMN POWER STATION = UNIT NO, 1
WILEAIGER CCUMTY, TEXAS
TYPE SoRiNG: Wndistwbed Sample LOCATION: Ses Blan of Borines, Plate 3
i’ - ' Mo ]u Iur‘-“_ SHEAR STRENGTH 'Eui-_'
. u SanlSHE-EE TCN F T -
c12|3 SOIL DESCRIPTION e s3iGhlzz N ToNs/sef &3
13| 23|z S =L ae =
S n |2 Sleny- 127153 55
a ELEvaTion: 1191.17 &S 3 o5 o 15 34
J . 3 ] B -
Hard brown silty cley, w/humeraus | [} é'l' fl ;]
; Hne roots and megnesicm rodiles . | ’ é-'!l 7
— ~reddish-brown, w/numsrous i i it PlHH
i weathaied calcaiesus motarial Hil T [ ]
— ~w/ serasional mognesivm and rrlgd Fligr! ¥
i . :
— waathared calearecus nodules i ! ﬁj b i
(CL} 1 o111
A -
_tgéx Soft reddish-_hrcwn silty claystana, B ]: ! J,li il p
— o thick bedded, w/occusionel blyish= l ! ]
:TE-'“'\';"‘ gray silby clovstone inclusions 100 2l |1 ! i
REd: JLEL] H ]
_____ MRl :
o I i
157 7 :
— ) ]
| ]
wath T g
— 11T il ]
E— ] ]
N LY B
25 i TIE]
[ )i / .
]
=30 )
=35 ]
| ] T g
COMPLETION BEPTH: (0.0 CEPTH TO WATER: 3.0
DATE:  3/18/81 QAT §/23/81
Of ATF 128

WA/ AT (= 4]
AL A el 1

AEPOKPO00149



2009 DAM & DIKE INSPECTION REPORT
WASTEWATER POND COMPLEX

GERS-09-025

OKLAUNION POWER PLANT

AMERICAN ELECTRIC POWER
VERNON, TEXAS

PREPARED BY

URS CORPORATION
9400 AMBERGLEN BLVD.
AUSTIN, TEXAS 78717

June 2009

AEFOKPOOOOTT



The techmicad material and dita contained in this report weye prepared under the supervision and
direction of the undersigned, whose seal as Professional Enginesr is affixed below:

Colin Young

Texas License No. 81398
LIRS Corporation

Texas Fimn No. 3162

AEFOKPOO0OOTS



ANNUAL DANM AND DIKE INSPECTION REPORT
OKLAUNION POMWER STATION
WASTEWATER POND COMPLEX
YEAR I(00Y
GERS-119-4)25

IN TR O U T N ]
General TnlOrmation .. . e e |
SUMMARY OF VISUAL OBSERVATIONS
OQuifall Smllway o o L s s e e e e e
Wastewater Evaporation Pond #0...... . . L

e 13 b

Wastewater Cvaporation Pond &7 L e LD
Wastewater Evaporation Pond #8 .. .3
Wastewuter Evaporation Pand #9. o i 3

Wastesater Evaporanon Pond #1000
CONCLUSIONS AND RECOMMENDATIONS e,

T da

APPENDIX A: WVICINITY MAP AND PLAN VIEW

APPENDIX B INSPECTION PHOTOGRAPHS

AEFOKPOO0OOTS



INTRODUCTION

ALPSC (American Flectric Power Service Corporaton) Civil Engingering manayes the
Dam and Dike Inspection and Maintenance Program {DIMP)Y at ALP facilities. As part of
IMP skatt from the Geotechnical Enginegning Section conducks dam and dike inspections
annually.  The 20049 nspection of the wastewater pond complex dikes at the Oklaunion
Power Plant was performed by URS Corporation. Messrs Colin Young, PE and 1ance
Flnmeltock were accompamied by Messts, Willimm Smith, P.E . and Keoneth Patton, B.E. ol
AET. This report was prepared by Mr. Colin Young, F E. and serves as a summary of the
inspection and an asscssment af the general condilions of the facility

Mr, Kenneth Patton, P 1L of AEP Plant Engingering Region 5, was the tacility contact

lor the inspection. The inspection was performed on April 2, 2009 Wealher condilions
were very windy, with temperatures in the 507s and 60y,

General Information

The Oklaumon Power Plant 15 owned by Amencan Electric Power and is locared at
12567 FM Rd 3430, Vernon, TX 76384 The plant is a coal-fired facility, which features a
number ol wasiewater evapoeration pends cantaining cooling tower blowdown, A few ol the
wastewater ponds also contain seme byproducts of the coal combustion process. Fanhen fill
dikes retain the waste until it is sufficiently dry to be hauled away and landfilled. The plant
has 11 wastewater evaporanon ponds, with a total area of 3359 acres Two proposed
evaporation ponds at the nerthwest corner of the site would have a toal area of 546 acres
In addivion. there 1s one make-up water supply pond (2.8 ac ), a coal pile runotT pond (273
ac. b, and a wastewatersludee pond (226 ac ).

Pase 1 of 6
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SUMNMARY OF VISUAL OBSERVATIONS

The summary of the visual observations presented hercin wses terms o describe the
general appearance or eondition of an obgerved item, activiny or structure. Their meaning is

understood as follows:

G

Fair o
satisfactony

Posiar:

hMinor:

Significant

Excessive

A condition or activity that 15 generally better or shghtly better than
what 15 nunnmally  expecied  or anocipated o a4 desien o
maimtenance pomt of view.

A condibon or activity that gencrally meets what s nummally
expected or anticipated from a design or maintenance point of view

A condition or activity that 18 wenerally below what s mimimally
expected or anticipated from a desien or maintenance point of view.

A reference to an observed item fe.r. erosion. seepage, vegetanon,
crachs, concrete surace ot ) where the current mainmtenanae condition
15 below what s normal or desired, but which s not currently causing
cangern f1om a structure safety or stability point of view

A reference to an observed item {e g erosion, seepage. vesetation,
cracks, concrele surface gte) where the current maintenance prosram
has neglecied o improve the conditien, Usually, conditions than have
been idemilied i previous inspections, but have not been correcied.

A relerence tooan observed item (e erosion. seepave. vewelation.
gracks, concrete surlace e1¢.) where the current maintenange condition
15 abowve of worse than what s normal or desired, and which may have
affected the ability of the observer w0 properly evaluate the structure
or particular area being observed or which may be a concern from a
structure safety or stability point of view.

Results of the visual inspecoon performed on April 2, 2009 are summanzed below
Prongd water elevanom as presenied i the mstromentation data seciion ol thas report, The
mnspecton focused oo the esteno western and southern dikes, as these were the only
locations where dike lailure could lead 1o uncontrolled release of mpounded waier off-site

Oudlall Spillway

The outfall spillway is located on the south slope of Wastewater Lvaporation Bond #7,
and runs adjacent o the east siope of Pond 260 Brush and irees were recently cleared [tom
the channel area, leavinge behund disturbed so1l and munimal vegetative cover. Several small
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trees rentain i the concrete-hned spillway chate atselt, sitvated on the south downsircam
slope of Pond #

Wastewater Evaporation Pond #6

Pond #6vis locared m the south-central edge of the site No signs of slope Falure,
siumpinie,  seepagse were observed on the dewnstream slope Veoelaiive caver on tie cast
donvnstream slope of Pond #6 1s very poor due to recent tree cleanng. At the southwest
comer af the pond, vegetatye cover is also very poor and excessive cresion sullics fup w2
et deep) { Photographs 2-6) have developed on the downstream slope extending from the
crest, Aside from the potential threar of headeutting, the crest of the dam appeared 1o bein
eood condition with ne unusual delormation or misalizmnent.

Wastewater Evaporation Pond #7

Pond 47 s locaed on the sewtheastern comner of the site. The ¢rest ot the dam appeared
o be in good condition wilh ro unusual deformation ar nusalignment. Noevidence of slope
failure, slumping, or seepagse was observed on the downstream slope (Photograph 1)
Vegetative cover on the south downstrean slope is fair (o poor, As proviously mentioned,
there are trees urowing in the outfall spillway on the downstream slope  Wave action has
resulted in significant erosion on its upstream slope, with near vertical scamps observed a
shor distance above the break hetght of the waves.

Moastewaler Evnuurmiun Pond #5

Pond 48 13 located near the western boundary of the site and adjacent to Pond 9 There
were no observed signs of slope failure, slumping, o seepage on the downstream slope
Wewctative cover ranges from fair 1o very pooc, and minar 1o significant erosion is
widespread. Areas of excessive erosion (Photographs 11-14) are found at the northwest
comer of the pond. where erosion gullies, scarps, and sloughis are present an the downstream
slope. Additionally, channeiization due w stormwater runolT at the north of the pond 15
starting Ly cut away at the toe of the slope, which could eventually lead to stainlity concerns
il el unaddressed. The ¢rest did not exiibol any unusual detowmation o masaligament, hut
ereston rills and sulhes have begun headoutung al thae downstream edge of the arest.

Woasiewaler Fyvaporation Pond #9

Pend #9 45 locared near the southwest comer of the site and adjacent to Pond £10. No
evidence of slope fallure. slumping, or seepave was obsenved on the downstream slope. The
quality of veretative cover on the downstream slopes of Pond £9 senerally ranges from Ty
to poor. However. the oceurrence of minoer to sigmiticont erosion rills and gullies was
widespread an these slopes (Photograph 7). even where vegetation would be considered
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acceptable. Lrosion is excessive inlocalized aicas of very poor vegetauve cover. including
slongh (shallow slide) arcas and gullies up to 1 tool deep. The crest did not cxhibit any
tnusual detormation or misalignment, but erosion rills and gullics have beuun headeutting at
the downistream cdge of the crest.

Wastewater Evaporation Pond #1100

Maost of Pond 210 15 an a-urade impoundment; the southeast comer 1s the only Tocation
al which there §s a dike, Vewetative cover on the downstream slope is gengrally poar, with
minor erosien rills No evidence ot slope Barlure, slumping, or seepage was observed on the
downstream slope, and the crest 15 in good condinon

CONCLUSIONS AND RECOMMENDATIONS

There wus no evidence of signibicant distress that would indicate immediate concem
vegarding the intezney of the wastowater pond dikes. As such. it 1 concluded that the dikes
are performmnyg as designed with respect 1o water retention. but nat with respect o ergsion
comtrel. Tt appears thar a widespicad crosion problem is negatively affecting the exterior
slope ol the main containment dike arouad ponds 6 through 10, Several items should be
addressed in order to minlgateprevenr future or cutent progressive deficiencies The
recommendations presenled below address those iteims as well as the conlinued care and
routine mantenance of the facility:

tad

)

Any erosion gullies wnd slough areas that are encountered should be stabilized as
saon as possible. Erosion sullies and sloueh areas mayv be stabilized by re-dressing
the slape and placing riprap or revegeiating depending on the slope gradients and
propensily tor concentrated waeer fow,

The upstream erosion at Pond #7 should be mitigated as soon as passible, and can be
achieved either by placing rip rap on the slope or by constructing a wall to dissipate
WaVE CTIETLY.

Vepetation should be established on the bare slopes of Wastewater Lvaporation
Pomds # 68 9 and 10 The sonlsan (he area are highly erosree as evidenced by the
deep gulbes. The US. Dept. of Agnculture Nutal Rescurce Conservation Scrvice
(NRCS) olfice can provide suitable sced mix design for the local climate and soils

The earth fill slopes of the dikes should be maintained free of excessive brush and
woody vesetation. It appears that AP has been dilizent in these eftorts, however, it
is important 1o establish a grass cover as soon as possible ateer distwibing the ground
tor hrush curting acosaties. Cirassed areas should be mowed regularly to prevent the
erowi of woody vegetation.

1'he small trees near the we of the outlall spillway at Pand #7 should be remeved.

Pase 4 of
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6. Monitoring  procedures and maintenance  activities should be tmplemented  in
coordination with the ATLP Geotechnical Engineering Group.

1. 1f allowable under state environmental regulation, URS recommends that AP
consider utilizing some of the water that would otherwsise 20 to evaporaton ponds to
irngate the slopes of the dikes  This would promote the growth of healthy grass
round cover. thas reducing futue cosion damase. 15 unplemented, 10 shoald be
dome after the presently eroded areas are repaired and re-seeded.

Based on the mspection and review of relevant documents, URS Corporation believes
thar the Gklaunion Power Station wastewater ponds have a general saristagtory appearance

and are carrently in satisfactory condition.  Inspeclions and monitoring should continug 1

vou have any questions with regard to this report, please do not hesitate to contact ar. Colin
J Young, PE at 312419 53903,

Pase 5 ol 6
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APPENDIX B

INSPECTION PHO'TOGRAPHS
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Aprl 2, 2009
Qklaunion Power Plant — Dam and Dike Inspeclions

Fage 1

Pholo # 1

Spillway on dewnstream
side of Wastawater
Evaporation Pond #7.

Photo # 2

Erosion gullies on east
downstream bank of
Wastewater Evaporation

Pond &6,

Photo # 3

Toe of south embankment
for Pond #5, locking west.
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Aprl 2, 2009
Qklaunion Power Plant — Dam and Dike Inspeclions

Fage 2
Photlo # 4

South crast and
downstream slope of
Pond #5. looking east,

Photo # 5

Erosion gullies on
downshream slope at
southwest corner of Pond

HG,
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Aprl 2, 2009
Qklaunion Power Plant — Dam and Dike Inspeclions

Fage 3

Pholo # 5

Close up view of erosion
gullies on Pond #6.

Photo # 7

Downslream side of west
embankment at
Wiastewater Evaporation
Pond #8. Notice erosion
gullies.
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Aprl 2, 2009
Qklaunion Power Plant — Dam and Dike Inspeclions
Fage 4

Photo # B

West downstream slope LT
on southarn and of :
Wastewater Evaporation
Pond #8. Notice erosion
gullies.

Photo ## 9

Erosion scarp on west
embankment at southerm
end of Fond #8.
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Aprl 2, 2009
Qklaunion Power Plant — Dam and Dike Inspeclions
Fage §

Photo # 10

Erosion gullies on west
embankment at southern
end of Fond #3,

Photo # 11

Erosion slough on wesl
armbankrent at narthemn
end of Pond #3,
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Aprl 2, 2009
Qklaunion Power Plant — Dam and Dike Inspeclions
Fage §

Photo # 12

Close up view of erosion
slough on wast
embankment at northem
end of Pond #5.

Photo # 13

Erasion scarp on west
embankment at northern ’ _
end of Pond 48, LT T _ S B
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Aprl 2, 2009
Qklaunion Power Plant — Dam and Dike Inspeclions
Fage 7

Photo # 14

Erozion channel at
narhem toe of
embankment for Pond #8,
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INTRODUCTION

Amngrican Blectric Pover Scrvice Comporation’s {(AEMECY Civil Engincering  Division
administers the Cklaunion Posver Station Dam Inspection aned ddointenance Propram (DM,
Ay ot af the DERP, siaft Brarn the Geootechnical Engineering Sarvices Section periodiendly
conducts dam and dike inspections, The 2010 mspaetion of the wastawater pond complex
tikes at Oklaumon Statron was performed by Me William R, Smith, P of ALPSC
Civil Engincermg, The repact prescils o summiaey of the nspeetion and an assessment of
e condition of the facilitics.

The mspochion was pedfomaed o Aupast G0 20000 R Steve Lewry, mamtenance
supcrvisar ot the Oklounion Plant, waw the {acility contact and provided acoess aud
caardimation wetivites. Weather conditions were clear with pood visibility, winds were
feomy the santhwest at approximately 1 1o 5 mph and wemperstures ranging beiween 40
and Y5 lampection ohscovitions were briclly  discussed wih Kro Lowis after
completion of the feld work.

Leneral Endvrmation

The Oklaunion Pewer Station s owned by Americen Flecinic Power aud 15 locoed at
12567 FM Rd 3430, Vernon, TX 76384, The plant is a cocl-firad facility, wiich includes
a number ol wastewater cvaparation ponds containing cooling (ower Mowdown. A Jew
ol the wastewater pands also contain seme by-products of the coal combustion process.

Carth-fill dikes retuin plant wastes until they are sufficiently dry to be hauled wwvay and
landfitled.  The plant has 13 wastewater svaportion ponds, wth o tikal een of 3859
acres. Inaddition, there s one make-up water swaply powd (32.8 ac), a2 coal pile randdT
pond (27.3 ac), and a wastewaterssludey pond (226 ac) A Taeihty map and plan view
are provided in Appuidix A

For refetencs purposes i this report, the msun evaporation pond complex area rebers to
the protp of ponds losited on the south side of the plant access road. Two recently
conatructed diked ponds, #12 and #13, are simated noth of the plane aecess toad
separately from the main evapniation pond complex arca.

Page 1 or's
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SUMMARY OF VISUAL OBSERVATIONG

The summary of the visual observitions presentzl berein uses lerms o Jeseribe the
penerd] appearance or condition o an ehserved ilem, activity ve strueture, Le memning
el these terms is anderstood as Tellows:

Giogd:

Fair-Satisfactorn:

oot

belineos

Sieniiicant:

lxeeasive:

A condition ar activily iat is generally better or slightly baiter
thim what 15 nuniuwly expected or amticipated from a design or
imadntenince: point of vicw,

Aocanditicn e oacuavity thatl eeoerslly mects whin s manmally

expecked o wnticipaged drome o design or maintenanee peint of

VL.

A condition ar activity that s generally below what is winsmally
axprzcted or amttcipated Troon oo desion or madbntenanee point of
view,

Areference woan observed ent (esn crosion, seemape, vopintion,
el d where the cwcrenl maintensnee condition is below what i
nakmal or destredd. bun whieh is nol corrently ciusing concers from
astruciore silety oe stability o of view,

Aoreference o an observed e (e, erosion. scopage, vecolion,
crack«, concrele =orfbee elo) where the current maimiens e
pragrisen Das oeplecied W mpprove e comdiion, Usually,
colitions that have ween whentifled o previous inspestions, Il
hove nat heen corrceted.

Acrtlerence 10an ohserved itom (eoe . erosion. seemive, vepelalion,
ciocks, concrete surlace ele) where e correm mainteisuee
comditian ix aheve or worse than what 15 normal or desired, and
which muy bhave afiected the ahility of the observer o propedy
evaluate the structore or prticular arca leing ahserval or which
My be o eonceri (rem a strociuce salety or stahility point ol vicy,

Results of the visual inspecton pecformed on Auvgust 4, 200, are summarized helow.
willimspection photoprapas included ss Appendix 13 The inspection tocused onthe
waterier westenn and southern dikes, nupoad e the man complex acea, and the Jikes
enclosin the o]y constrocted Ponds 12 and 713 as these were the anly lucations
where dike Guibure could Tead o meontrolled veleuse of impeimded water ofT-site.

COgdfal Suillway

The ouwtlall spillway is located en the south iike ot Wastevester Fvaporation Pood 470 and
e discharge channel runs acdpacent tothe coast dike of Pond f6. The spillway s been

Pace 2ol B
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blocked by o concrete wall, approsimatels 440 i height, ol ceross the spillwos
ciannel at the control seetien.

The spiilway control section 15 i geoerally 10 poor conditim with extensive cracking of
cuncrete elements. A gereral view ot the spillway control section s provided in Photo 1
andl o closer view showing the extensive eracking of the concrete is shoewn in Phaoto 3,
taken e Mareh 2610, The shore protection reverment of stacked, sand-cement miy paper
bars, shavwn in Phote 1, was added in front of the spilbway control section und extending
along the shorchine beyvend e spillway in besth e lelt and rieht divections i 20000 This
reverpient was tmebded lo provide wive crosion proteetion and to replace e front portion
of the conmiral seciion th had previowsty been widermined frem wave crosion and
Beshen ol s shocws i Phota 3, tahen i Moy 2008,

Fhe spillway discharge channel swas i cenerally far condition, A breshoand trees noded
m the deavnstream channch dereag ge 2009 wspecton lad been cleaved. Towewer, the
chimnzl bad sy barren sl a proteetive grags cover beeaese af the reeent clearing s
tepicted in Photo 4.

YWastewater Eyvaporation Paong #1

Pewnd fe1 16 lacaed al the rorthweest covner el Qwe main evaporstion pond cemplex area.
Tl upstream slope of this embankiment was under construetion, being relined with o
compacied clay and HDPE composite liner sestem, of the Gme af inspeetion, Ay
consequence. te crest and upstremn slope were wal obsgrved,

The devwaestecao slope was i ceoerally uer condition. There were ne abserved sipns af

slopee Tuthure, slhunpie. or seepinee on the slope, Vepetaive cover was well-cstablished

[t about 2 feet in height prechiding aiherongly inspectian ol the skape, Signilteant

vrosion o stormwater et seas shserved to have cot the toe ol ile stope alomg the F
entive slope. This 1s shevsa io Phole 30 This could svertually Tead o stahilite concerns i

lett unaddressed.

Wastewater Evaporation FPood 26

Poned #is located al the sath-central edoe o the main evapormion pend comples area.
The upstrean slope by been boried with solid waste materials G O crestand is ot
vizsible as shown m Photes 6and 70 The crest ol the dam appaared W be ingoad
canditicat with e unasual ceacking, rutting. scuitbement, defarmation, or misalignnent.
Photos & and 7 provide views of the crest,

The downstream slope was i overall far condilion, No signs of slepe aitare, slouping,
ar seepage were obgerved onthe downstream slope, Flowever, vepetadive eover on the
dewwrstreant (east and seuehy slugees o Poed £6 was in e o poor condition at the tme
afingpection. The slopes had Been seeded wilh pative, perconial gvasses in Magh 2000,
shown i Phaoto 8, aut the vepetation an the tme of inspection cansistid of Juml srasses
and live weeds 2 10 3 feed in heipht ax shown in Phatas 9 and 1L Noerosion gullics, as

iz 3o
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abserved duriige the 2000 inspection, wers noted an e downstiean siopes; however, the
excessively high veretation made abservarion ot the entire slope very difficult.

Wastewater Evaporation Pond #7

Pund #7 13 [ocaled oo the suuthonst comer of s niain eviporation pond comphex area.
The upstream slape was in penerally fair to poor condition, As noted inthe Cuefall
Spillway section of this report. shore proteetion revetment in the furm of stacked, sand-
cement mix paper bags was added i rom of the spillway control seetion that extends
alomgt the shareline heyond the spillway in both the kettand right divestions as shown n
Plioto 1. This reverment was added 10 replace the Tailed front section of the spiflway
contral section and to prrovide wove erosion protection Bor the upstream slope incthe area,
The stackad-bay revetment itselfwas in pood condition nnd is providing shore protection
within the armored area. However, the soil shoreline nmmediaiely beyomd sach gl of
the revetment was significantly erodid with embankment material sloughing as shuwn in
Photos F1 ibeeugh 130 The slope arca abave the reveliment was very spocsely vegetated
or barven and had many crosion nlls developimg as shown m Photo 13,

The downstream slope was in geoerlly Fair condition. No evidence of crosion, slope
failure, slumping, or seepage was observed onihe slope. However, vegetutive cover a
the slope was 2 103 Tect in beight and sparse in seme areas al the time o nspection as
shawn in Photas 14 and 15, The crest of the dam appeared 1o be iu povd comdition with
m ennsual cracking, ruttion, settlement, deformation, or misalignment.

Wastewater Evaporation Pond #8

Pond 8 s loeated newr the western bounduvy of the man evapetation pod complex
arei. wdjacent w 2l immediately north of Pond #4 The upstream slope of this
cmbankment 15 covered with o high-density palyerwlene (FIDPEY loer and was not
directly obsorvable. No undulativns, bulges, depressions. or unduc stresses on lhe e
were observed, The crest of the embankment appeared to be in faic condition with no
unusual eracking, settlement, defermation, or mizsalipniment, However, at thiz Tneion
the crest has no surface cover of gravel o pravide protection ftom rutting due 1o
vehicudar {radfic and there i very Lz, iFuny. vecess to twe area by vehicle during
inclenent weather cotuditions because ofthe shppery road suttae.

The dewnstream slope was i generally fair cendition, There were ne ubserved signs ol
slope failure, slemyyng, or scepaye on the slope. Vegetative cover ranied frum fair te
poor with very dimilare atuces alomz the centerl and southern partions of the slope as
those noted for the downstream slape at Pand #6 (recent seeding but dead comerpent
prasses wndd lve weeds 203 feet s height), A typical view of the southern portion of
the slope is provided in Photo 10 Alomg e nocthern portsen of the slope, crasivnnlls
have begun to develop in 2 sparsely veretated area as shown in Phote 170 Anarea of
sighificant erosion st ihe e of the slope doe o stormwater runet was observed at the
northern oid of the pund as shown in Photo 1R, This could eventeally Tead to stability
comceras i left unasddressed,

Pipe dof y
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Wastewnter Evaporation Pond #9

Pand #4 15 located near the southwest corner of the muein cvaparation pond comipbes aray,
adjacent e angd immediaiely north of Pond 4500 "Vhe wpstream slope of this cinbankment
is covered with an HDPE liner and wiss novdiveady observable, No undolatons, Dubpes,
depressions. or undue stresses van thy liner were observed. The crest ol the embankinent
apprenred to b in Fair comdition with no unusunl cracking, rutling. scilement,
deformation, or misaligoment, Tawever, au this loeation the erest hag ne surfage cover of
aravel to provide protection from rutiing doe o vehieular vathe and there is very litte
any, access w e area by vehiele during inclement weather vonditons beeanse of the
slippery reml surface.

The Joamstream slope was in generally Fair condinion. There were no observed symsa of
seepaie on the slope. Vegetalive cover tanged from e W poor with very similar fratures
s tese noled for the downsiream slopes at Ponels #6 and 28 {recent seeding but lead
emergent grasses and Tive weeds 2 to 3 feet in height). A typical view of the slope is
provided in Phote 13, One area of spaese vigelation and incipiciu slumping was noted at
the northem end of the slope near the southers border of adjacent Pond #3, This area is
depteted in Photo 20,

Wastewater Evaporatinon Pond #110}

Poed 210 05 located at the southwest corner of the main evaporation pond complex area.
The apstream slope of this embankment is covered withan FIDEE liner and was not
dirgetly ubservable. No undulitions, Twlges, depressions, or undue stresses on the liner
woere observed. The erest of the embankment appearedd 1o be  faire condition with no
unusual cracking, mting, seillement, deformation, or nusalignment, However, at this
lecaiion the orest has no surface cover of grave o provide pracetion trom ralting due to
vehicular rralfie and there is very linde, i any, access to the aren by vehivle duning
inelentent weather conditions hecause of e shippery raad surtace. A view of the crest
irom the sauthwest corper of the pond, looking notth s provided in Photo 21,

The dewenstream slope was o gencrally ir condition. No evidence ol erusion, slope
failure. slumping, or seepage wias obsersed ot the slope. Vegetative cover rmnsedd from
fair 1o poor with very shuilar featores as thuse noted for tie downstrean slopes at Ponds
6. 28, amd 49 (reeenl seeding but dead emcrgent erasses and live weeds 2w 3 feet in
hoight). oA typieal view of the slope is provided in Photo 22,

Wasigwater Evaporation Pond #12

Pand #1215 situated norti of the plant access road at a location separate from the main
gvapatation pond complex aren, The pond way constructed during Use ktier parc of 2009,
The pstream slope of this enhankment iz covered with an FIDPLE Liner and was aot
directly observable No nmlulations, hulges, depressions. v undue stresses on the Tiner

age S ol X
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were absarved. The crest of the embankment appeared W e o sood condilion wath no
eonsuzl eracking. rutting. settlement, deformation, or susaligament,

The downstremn slope was in generally fair condition, No evidenee al erosion. slope
fatlure, shompange, or seepage swas ohserved on the slaope, Vegelative cover ranged from
fair o pour. A view ol the south dowastrean sTope, withthe s egetation o T condition,
i peevided as Phote 23, A view af the nonth downsirenm slope and crest, with the
vegetatian on the slope v poor condition, s provided as Pheto 24

YWastewater Fyaporation Panrel #13

Pondd #13 1s situated nordh of the plant aceess road at s Jocation sepagate from the main
evaperation pond complex area, The pond was cotstructed in 2000 with construction
complete prior o the date of inspection, The upsteeam slope of this embankment is
coverzd with ot HDPE lince and was not divecly abservable. No wudulations, bulyges,
depressions. or undue stresses on the Liner were abserved. The erest of the embankament
appeared 10 bein vood condition with no unusual ermcksng, rutling, seitlement,
deformation, or migalisrment. A view of the crest. in good condition, is providel as
Fhota 25,

The downstrenmn slope was in generally pood condition, No evidence of erogion. slope
failure, shunping, or secpage wus observed on the slope, Vepetalive cover wis penerally
aocdd with sonwe gnnor arcis of sparse vegvtation, Vezetation hejche was ubout & 1o 5
inches, A view of the south dewnsteeam slope is provided as Phote 26,

CONCLUSTONS AND RECOMMENDATIONS

Based on the visual ohsenvations during the dike inspection at Oklaumaon Siation, the
(ikes containing the main evaporaten poid complex wrea and Pond #52 ire generally o
fair condition, and the dikes containing Pond #13 are in pood vondition. A summary of
our conclusions and recommendations for petncrsl maintenanc: wnd continged
montoning, 35 well as any recommnendations Jor comedinl aotivitics, is provided as
follinacs,

There was oo evidenee of signtficant distress that woubd madicate tmaediate coneem
regrarding the inteprity of the wastewader pond dikes. s suck, 1138 concluded thist ibe
dikes are perfornting as desizned, There were significant aceas where the establishiment
angh contre] of verretantien hag been somewhat problematic, but the widespread prosion
problens over exterivr slope of the main costairment dike around pouds 5 theauzh 1)
noted m the 2009 ropurt basd Deen addressed thronab an extensae program of regrading
and seoeding with native perennial grasscs. Recent coomuunication with the plant, sioee
the date ol imspection, indicates that arens where dead prasses were observed durmg the
Inspection are re-emerging with witive erass specics that were in the origingl secd mix,
and that the dead grasses veforred b2 in this report were from a specics i the mis that was

Page G oI R
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useil 1 eatabhish a guick Grstyear cover fhat was stressed by the dry conditions prior o
e nspection,

Roecnmmendatinns for faengeal Mainicaance and Monitaring Aetivities

o Ay erosion gullics and slough arcas that are cocountered shoukt be stabilized os
sl s prssibke . Frogion sullies snd sloueh areas meay be stabilized by ro-
dreszing the slape and placing tiprap or revegelating depending om the slope
arshents and propensity for coneentrated waier Row,

s The carth (] shopes ol die dikes should e maintained free ol excessive hrosh
woody vepetatien, g importand b establish 8 grass oo cr gy oo s passihle
adie disgirhange the proond ror hensh coitling aclhivities,

»  Cirassed arcas should be movwed rogularly, Mowing sl least wace por year and
mamtannng vepctahion heipht al o o of 6 10 8 aches s recomeended.
THizh vepetatian ohstructs visual absorations diing inspection, cheourges
burrowing animal activity. anck thing the ground cover by docreasing yveosetation
slem density and encoursginge the prowtd ol annual prasses and other invasive
weeds, Any arcas that are nol accessible w mowing couipnen should be
coniratled by the use of woeed tmimuners, power brush-curiers, or other suiable
vepelalion contrel processes,

ey il Tacvoses on e dikes should e Iilled senby oo impers fous sveterial o
comentions erout. dressed with topsail, wod regracded foliowed by seeding anmy
disturbed groumd with native prasses e establish a complete ground cover for
Crosion protcelion.

a  Monitorieg procedurcs, maintenaney aciivites, and repocting shoold be
inplemented in coondinaton with AEP Civil Engineering.

Recommendatinns for Specilie Remedial Activiivs

o Khore prowection beyond the onds of the revermert aroand the spiflaay
Wostowater Pond #7 shouid be acdded woprovent turther eroston o 1he dike it
these twa Tocatens, Ptension of the rovetment s oot cecommaended sinee this
would likely tanster U prolden w the eads of the oew revetmient, We
revtimmend rewrading oo umilonn slope amd iestalling riprigr shere pratectivn
vver i peolestife or prasel filter Taver.

s An engineering abalysis should he performed o verily that the Blocking ol the
spillwiy at Wastewaader Pond #7 will nel canse the dikes te be gvertoppod during
a severe slorm i this has not been perbormed.

o The discharoe channel an the spillaay af Wastewster Pond 27 should Pe seeded
with pative, nom-invasive perennial prisses ror the entice length where iy

Pojre 7 0l's
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adiscent to the east dike of Wastewater Pond #7 1o suppress the arcwth ot woody
vepelation, invasive weeds and annual grasses, The bareen upstoeann sJope e
Fond #7, extending aboal 230 feet Jelt of the spillway where the embankment
meels matnral proaaid and abond 15000t to the right nf the spillway, should be
reradud and silarly seeded Wooprevent Turther des elupment of ¢rosion olls.

e Eposional featores denditicd o thas report, specilicnlly the cutting away at the toes
of 1he slopes af I'onds #1 and %8, and the incipient slomping at the north end of
Fond #9 should be regraded 1o aniform stope, with any eroded material replace:]
with suiahle compacted il and seeded with navive, non-invasive perenntl
grasses Lo suppress the growlh of woeody vegetation, invasive weeds and anmual
BISSLS.

I vou Tnrve way gquestions with regard 1o s report. plesse donat Besitals to conbeet &r,
Williae 1. Smil PRt 614-T16-2906 Codinet: 200-2006) or Gars Zych, P ot 614-
F1G-2917 (Audmel: 200-241 73,

ape B of'k
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APPENDIX A

FVICINITY MAP AND PLAN VIEW
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APPENDIX B

INSPECTIGN PHOTOGRAPIHS
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AVFLMNBIN D
OKLAUNION WASTEWATER PONB COMPLEX
DIKFE INSPECTION PHOTOGRAPHS

Photio 1

Creneral view of Pond @7 spallway wreu
showing the conirel seetion blocked by a
concrete wall and reemily installed
shore protection revetment, in ftont, in
sond condition but erosion Trogressing
Beyond nevetment.

Photo 2

Pened 27 phaoto token 1o Mareh 2010
showing spillway control seclion in
venerally poor condition with
crtensively cracked concrate elements.
The concrete wall blecking poteniinl
fiow through the spillway is at the leftin
the phota.

Photo 3

Pand 27 phode takun in vy 2008
showne failed front of spillway contid
scclion Hne was replaced in 20059 with
the revelment shown i Phate 1.
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APPENIX T
OKEAUNTON WARSTEWATER PONE COMPLLX
BIKE INSPECTTION PHOTOGRAPMHS

Phota 4

The discharize channel dowasteeiom of
Ui spiliwoy was cloared of womdy
veretation and Tmushe Tiowoever, the
channel was horren.

Bl 5

Tyqrical view of dewnstream slope at

Pomed 21 Liroking north,. Nole sipnilicant
oerasion cutling o the 1o of the
slupne.

i
L Photo b

Chrest amd bucicd upstrem shope of Pond
A0 loaking woest em newr the sowtheist
coener of the pond.
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APFPENCEX Y
ORLAUNIDIN WASTEWATER PONE COMEPLEX
MEKE INSPECTION PHOTOGRAI'HS

Phuto 7

Crest apnd buried upstreamm slope of Pand
2 Javkme eust tram near the soutlivest
vonner of the pond,

Photno 8

Dewostream slope of cast dike ar Pond
#6 in March 2010 sceded with native,
perenmial grosses.

Plofo @

Diowenstream slope of cost dike ot Pond
#6 al tiong of inspection with vepctative
cover ol dead srasses and Live weeds 2
et 3 fovt i Licight
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LPPERNTEN B
OKLALNION WASTEWATER PONE COMPLEX
DIKE ENSPECEEON PHUOTOURAPHS

'hota 10

Dyewnsiream slope of zouth diks at Pond
#6 ot tme of inspectien witlt vegeatve
conver of dead prasses and Jive weeds 2
to 3 feetin height. The biodegradable
cordl frown recent seed nuatting
installation 1y viwihle inthe photo
toreorod,

Photo 11

Pacd #7 upstream slope at spillway srea
with sipeant Srosion progressing
arowrd the western end ol the shore
protection revetment. The western cud
of the tevetment is at the boetiom right in
11 hesto.

Phatn 12

o Pond #7 upstream slope immediately
est of the revetment-reinforeed spillway
aret, looking west, with sionilicant wave
erosien prozression and barren shope.
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APPLENLGIN B
OEELAUNTON WASTEWATLER PONL COMPLEX
MKE INSPECTION PHOTOGRAPHS

hoto 13

ol &7 upsiream slope area above the
cast end of the shore privcetion
revetment avound the spilbway, lnoking
cast, with many crasian rills forming on
the arren growd wud embankment
crosien bavond the end of the revetment
(oppaatle view (tnm Photo 12

Photo 14

Dhwnstremn slope al Pond &7 wiih arass
cover at 2 1o 3 feat in height over most
of the slope and some sparsely vegpetated
areas with @ cover of lmoonneeed und
pthur native weedy vegetation.

Photn 15

Pivwnstrenm slope ol Pond =7 oo
spridlway dischurpe channe! witly grass
cover at 2 ta 3 feet in beigtht and sparsely
veretateed srcis With o cover of
brovmwesd and uthor native weedy
vipetition.

AEFOKPOO0O1S



AVPLNIN G
OKEBEAUNICN WASTEWATEK POND COMYLEN
KLY INSPECTTON PRHOTOGRAVES

"hoto 16

Southern portion of downstream slope at
Pond w8 with vesretative ¢over of dead
arasaes and Jive weeds 2 t0 3 feet in
hicigh

Phain 17

Notthern porlion of downsream slepe at
Pomgh £8 with development of crosion
vills at w bacren aren,

Fhoto 1

Sipatlicant erogion cutting atthe we of
the terth end o the doveostremn slope at
Prnd #h.
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SVENGIN L
ORLAUNION WASTEWATER PONE COMWLEX
MKE INSPECEION FHOMTOGRAPHS

Photo 14

ST i : . © 0 Downstremn slope of west dike at Pond

# ~ A with vegetative eover of dead gosses
' and Live weeds 2 io 3 feet in lwigld along
with some sparsely vepetated areas.

T*hato 2{}

Spewrgely vegetated arca with meynent
slummnge at the north and of the westerm
dike at Poid £9, looking novth.

Pliote 21

Wicw of erest of western dike fion
souihwest corner of Pond 210 looking
nordlt. The crest along the west sule ol
Ponds #8, #9, and £ £ has no surface
cover of grvel,
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SEFESEIX G
OKLATINION WASTEWATER POND COMEPLEX
DIKE INSYECTION PITOTOGGRAPHS

Phoip 22

cniel '  Downastream slape of west dike at Pond
_ . : - # It with vegetative cover ot dead
SO - T srasses aied live weads 2 1o 3 feet in

; ’ ' ’ betght aed o spavsely vewcetuted aren in
the plude foregroond.

Photn 23

Downstromm slope of souths dike wt Poad
#12 wath recently planted vegelation in
fair condiion,

Phntn 24

Lrownstream slose mud crest of norih
dike ot Pond #12 with recently planfe:d
vegetution mopoeor condiiwon and crestm
oo conditian,
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APFLNGIN D
DKLANNIEON WASTEWATER PONH COMPLIEX
DIKE INSPECTION PHOTOGRAFHS

Plinin 25

Crest of south dike at Pood 23w eood
conition.

Fhoto 26

Downzircanl slope of suuth dike ot Pond
S 713 with reecatly planted yvegetation in
CedE o T e e e conidition.
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Appendix A: |
inspection Report

Inspeciicn Restilis—Dam Conditions
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Appendix A: NS B
Inspection Report

Inspection Results—Dam Conditions
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Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Site Name: | OKLAUNION POWER STATION Date: | February 23, 2011
Unit Name: WASTERWATER '
' | EVAPORATION POND 6 Operator's Name: | AMERICAN ELECTRIC POWER
Unit .D.: | WMU 001 Hazard Potential Classification: | High [_] significant|[_| Low [X

Inspector’'s Name:

Kyle Shepard & Andy Cueto

Check the appropriate box below. Provide comments when appropriate.

If not applicable or not available, record "N/A".

Any unusual conditions or construction practices that should be noted in the comments section.

For large diked

embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify

approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? X 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? X 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? N/A N/A Is water entering inlet, but not exiting outlet? N/A N/A
5. Lowest dam crest elevation (operator records)? X Is water exiting outlet, but not entering inlet? N/A N/A
6. If instrumentation is present, are readings recorded X ls water exiting outlet flowing clear? N/A N/A
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage ca.mes

fines, and approximate seepage rate below):
8. Foquatlon preparation (remove \(ege;tatlon, stumps, NA NA From underdrain? X
topsoil in area where embankment fill will be placed)?
- > —
9. Trees growing on embankment? (If so, indicate Atisolated points on embankment slopes? X
largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settiement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? N/A N/A From downstream foundation area? X
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream or ponded water? X
in the pool area?
14. Clogged spillways, groin or diversion ditches? N/A N/A Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? N/A N/A ﬁﬁg%gace movements in valley bottom or on X
16. Are outlets of decant or underdrains blocked? N/A N/A 23. Water against downstream toe? X
17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam X
inspection?

Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should

normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.

Issue # Comments

the process of being closed.

All active ponds on this site were incised. One pond that has not been active for 3 years was not incised but was in




US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Coal Combustion Waste (CCW)

Impoundment Inspection

Impoundment NPDES Permit TX0087815 INSPECTOR

Date 11.16.2007
Impoundment Name WASTEWATER EVAPORATION POND NO. 6

Impoundment Company AMERICAN ELECTRIC POWER
EPA Region REGION 6

State Agency
(Field Office) Address

Name of Impoundment WASTEWATER EVAPORATION POND NO. 6

1977 INDUSTRIAL BOULEVARD, ALBILENE, TEXAS 79602-7833

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |:| Update &
Yes No
Is impoundment currently under construction? |:| |E
Is water or ccw currently being pumped into the impoundment? |:| @

IMPOUNDMENT FUNCTION: WASTEWATER AND RESIDUAL STORAGE / EVAPORATION POND

Nearest Downstream Town Name: NO TOWN WITHIN A 18 MILE RADIUS

Distance from the impoundment: +18 MILES

Location:
Latitude 34 Degrees 04 Minutes 47.99 Seconds N
Longitude 99 Degrees 10 Minutes 45.00 Seconds w
State County
Yes No
Does a state agency regulate this impoundment? |:| |E

If So Which State Agency?



US Environmental 4 @» B

Coal Combustion Dam Inspection Checklist Form Protection Agency ‘“““"

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

[]

X

LESSTHAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental |osses.

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

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

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

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

UPON VISUAL INSPECTION, THERE WAS NO SIGHT OF ANY POSSIBLE BREACHING OR
OVERTOPPING OF THIS IMPOUNDMENT.



US Environmental ,; o,..; ;
Coal Combustion Dam Inspection Checklist Form Protection Agency ntmq f;'

CONFIGURATION:

CROSS-YALLEY

TR DN T

Water or s

INCISED

Water v T
AT T COW —

D Cross-Valley Side-Hill D

Diked

D Incised (form completion optional) D Combination Incised/Diked

Embankment Height (ft) 20 Embankment Material IN-SITU SOIL

Pool Area (ac) 58 Liner IN-SITU SOIL

Current Freeboard (ft) 3 Liner Permeability N/A



Coal Combustion Dam Inspection Checklist Form

TYPE OF OUTLET (Mark all that apply)

[]

Open Channel Spillway

US Environmental
Protection Agency

.....

TRIANGULAR

Top Width
+—>

] Trapezoidal TRAPEZOIDAL
|:| Tl’langu|al’ Top Width
< s
] Rectangular —\;1/
Irregular +—>
|:| eg B:.J_tmm
depth (ft) s
average bottom width (ft) RECTANGULAR
top width (ft)
I Depth
« >
Width
[ ] Outlet
18" inside diameter e T

(SDR 17 — smooth lined — 19.5” OD)
Material ll.
corrugated metal
welded steel
concrete

plastic (hdpe, pvc, etc.)

O 0O 0o

other (specify):

Yes

]

Is water flowing through the
outlet?

|Z No Outlet

Other Type of Outlet

u (specify):

The Impoundment was Designed By TIPPETT & GEE:

No

X

EVAPORATION POND ONLY

, g | Depth

IRREGULAR
Average Width



US Environmental Z ﬁ, B

Coal Combustion Dam Inspection Checklist Form Protection Agency aiﬂ“"
Yes No
Has there ever been a failure at this site? [ ] X
If So When?

If So Please Describe :



Coal Combustion Dam Inspection Checklist Form

Yes
Has there ever been significant seepages u
at this site?

If So When?

If So Please Describe :

No

US Environmental
Protection Agency

A g,
= L3
1- @ T
3 3

™ T B
i T R
<

3 e
b -



Coal Combustion Dam Inspection Checklist Form

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

at this site?

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

If So Please Describe :

Yes

US Environmental
Protection Agency

No



US Environmental 2 .__.ﬂ,_ i

Coal Combustion Dam Inspection Checklist Form Protection Agency ‘?R‘M‘;

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

NO

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

YES

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

NO



AEP- Oklaunion

Available Information Checklist
Coal Combustion Residuals Impoundment (CCRI) Dam

PROVIDED BY UTILITY
ITEM DESCRIPTION

YES NO N/A

1. Descriptive Information:

a) Impoundment Capacity (Normal & Max)

b) Impoundment Surface Area

c) Hazard Classification

d) Freeboard (Normal & Min)

e) Maximum Dam Height

f) Dam Crest Elevation

g) Crest Width

h) Upstream Slope Inclination

i) Downstream Slope Inclination

X > [ x| >X|x|X]|x|x]|X

j) Spillway Type, Size, & Crest Elevation

k) Outlet Condit Type, Size, & Max Flow Capacity

1) Historical Maximum Pond Elevation

m) Year Built

n) Design Life

o) Specific Wastes Permitted in Impoundment X
p) Other (describe)

2. Regional Map showing CCW!I & schools, hospitals, etc. w/i 5 mi downgradient X

3. Management Unit Dwgs:

a) Plans

b) Sections

c) Elevations

X |x | X | X

d) Other (describe) (maybe closed - may include a LOI for closing)

4. Design Information:

a) Name of Designer of Record

b) Design Assumptions

c) Design Analyses (Including Hydrologic/Hydraulic & Slope Stability Analyses

Page 1 of 3
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Available Information Checklist (Continued)
Coal Combustion Residuals Impoundment (CCRI) Dam

ITEM DESCRIPTION

PROVIDED BY UTILITY

YES

NO

N/A

d) Spillway Design Flood or Design Basis

X

e) Slope Stability Factors of Safety

f) Design Soil Properties and Parameters

g) Other (describe)

5. Permits:

a) NPDES? Number? [X008/815

b) Dam Safety - Operating Permit? Number? n/a

C) Other (describe) WQO0002574000 - unknown permit

no

6. Subsurface Information:

a) Geology

b) Geotechnical Report

c) Test Boring Logs

d) Subsurface Profiles

f) Other (describe)

7. Monitoring Information:

a) Observation Wells/Piezometer Readings

b) Seepage Readings

c) Settlement Readings

d) Alignment Readings

e) Inclinometer Readings

f) Time vs Reading Graphs

X X< [x | X

g) Other (describe)

8. Instrumentation Dwgs:

a) Location Plan

b) Section Views

c) Other (describe)

Page 2 of 3
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Available Information Checklist (Continued)
Coal Combustion Residuals Impoundment (CCRI) Dam

PROVIDED BY UTILITY
YES NO N/A

ITEM DESCRIPTION

9. Operation, Maintenance, & Surveillance:

a) Operating Procedures

b) Maintenance Procedures

c) Inspection Procedures

X | XX | X

d) Third Party Inspection Reports
e) Other (describe)

10. Miscellaneous:

a) Construction Documentation/Foundation Prep X

b) Spills or Releases X

c) Repairs X

d) Inundation Map X
e) Other (describe)
T) Emergency Action Plan X

NOTE:
All  data is to be furnished on CDto Dewberry by end of March 2011.
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AEP - Oklaunion

Available Information Checklist - Addendum
Coal Combustion Residuals Impoundment (CCRI) Dam

PROVIDED BY UTILITY
ITEM DESCRIPTION
YES NO N/A
11. Coal Combustion Residuals Handling Equipment Train:
a) Fly Ash (dry train - described below)
e Generation & Collection Methods; Equipment X
e Transport to Storage Methods; Equipment; Containment Methods X
e Storage Methods; Equipment; Containment Methods X
e Transport to Disposition Methods; Equipment; Containment Methods X
b) Bottom Ash (wet train)
e Generation & Collection Methods; Equipment
e Transport to Storage Methods; Equipment; Containment Methods X
e Storage Methods; Equipment; Containment Methods X
e Transport to Disposition Methods; Equipment; Containment Methods X
c) Boiler Slag (same as Bottom Ash)
e Generation & Collection Methods; Equipment X
e Transport to Storage Methods; Equipment; Containment Methods X
e Storage Methods; Equipment; Containment Methods X
e Transport to Disposition Methods; Equipment; Containment Methods X
d) Flue Gas Desulfurization Sludge (Inspected)
e Generation & Collection Methods; Equipment X
e Transport to Storage Methods; Equipment; Containment Methods X
e Storage Methods; Equipment; Containment Methods X
e Transport to Disposition Methods; Equipment; Containment Methods X
Note: AEP representatlves preterred not to tour and |nspect the F|y Ash (isposal train.
However they did describe the process below.
Fly Ash Disposal _Process (dry tramn):
1. Fly ash is electrostatically precipitated and conveyed by gravity to a hopper

2
3.
4

The ash is then pneumatically conveyed to a holding silo

The ash is then loaded via gravity feed into trucks

The ash is stock piled there to be either sold to a 3rd party for beneficial
be permanently disposed of in the landfill

Page A-1
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Fly Ash Disposal Process (dry train):
1.	Fly ash is electrostatically precipitated  and conveyed by gravity to a hopper
2.	The ash is then pneumatically conveyed to a holding silo
3.	The ash is then loaded via gravity feed into trucks 
4.	The ash is stock piled there to be either sold to a 3rd party for beneficial reuse or to 
       be permanently disposed of in the  landfill  
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Note: AEP representatives preferred not to tour and inspect the Fly Ash disposal train.
      However they did describe the process below.
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AEP - Oklaunion
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Appendix C — Additional Photographs

Figure C-1. Additional incised CCR pond #21

Figure C-2. Additional incised CCR pond #22



Figure C-3. Additional incised CCR pond #23

Figure C-4. Additional incised CCR pond #7
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