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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. In response the U.S. EPA is assessing the stability and
functionality of the 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 Northeastern Station Bottom Ash Basin
is based on a review of available documents and on the site assessment conducted by Dewberry
personnel on Wednesday, February 16, 2011. We found the supporting technical documentation
adequate (Section 1.1.3). As detailed in Section 1.2.5, there are three recommendations based on
field observations that may help to maintain a safe and trouble-free operation.

In summary, the Northeastern Station Bottom Ash Basin is rated POOR for continued safe and
reliable operation. These ratings are based only on the lack of critical studies and investigations
available to the assessors to determine structural stability and the inundation potential of the
dams and potential for dam safety deficiencies. For the pond the following recent and current
information, studies and analysis are needed: rapid drawdown, factors of safety for seismic
conditions, breach analysis, and hydraulic and hydrological studies. Upon receipt of data
showing adequate hydraulic and structural soundness, 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 Impoundments (i.e.,
management unit) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures (if present); to note the extent
of deterioration (if present), status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices; and to determine the hazard
potential classification for units not currently classified by the management unit owner or by

a state or federal agency. The initiative will address management units that are classified as
having a Less-than-Low, Low, Significant or High Hazard Potential ranking. (For Classification,
see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety)

In early 2009, the EPA sent its first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
material that store or dispose of coal combustion residue. This letter was issued under the
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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 is to evaluate the condition and potential of residue release from
management units. This evaluation included a site visit. Prior to conducting the site visit, a
two-person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit hazard potential
classification (if any) and accepted information provided in person and via telephone
communication with the management unit owner. Also, after the 16 February 2011, field visit
additional information was received on 9 March 2011, by Dewberry & Davis LLC about the
Northeastern Station Bottom Ash Basin that was reviewed and used in preparation of this report.

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).

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
residue management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1 CONCLUSIONS

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

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

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

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

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 is inadequate for structural
stability and hydrologic/hydraulic safety assessments of the Management
Unit. Engineering documentation reviewed is referenced in Appendix A.

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

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

1.1.5 Conclusions Regarding the Field Observations

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

action.
Northeastern 3 & 4 Station 1-1
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1.1.6  Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

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

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

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

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

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

1.2  RECOMMENDATIONS
1.2.1 Recommendations Regarding the Hydrologic/Hydraulic Safety

It is recommended that the operator conduct a Hydraulic and Hydrologic
study that would include a Breach Analysis and Inundation Map.

1.2.2 Recommendations Regarding the Maintenance and Methods of Operation
The following recommendations are warranted:
1. Observe remaining tree stumps and root balls for deterioration,

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

1.2.3 Recommendations Regarding the Surveillance and Monitoring Program

It is recommended that a document outlining maintenance and operations
procedures be developed. Also note the recommendations in Section
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT

UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Northeastern 3 & 4 Station is located southeast of Oologah Oklahoma. The
plant is operated by AEP Public Service Company of Oklahoma. The Bottom Ash
Basin is located south of the generating station. A project site map is provided in
Appendix A —Doc. 02. An aerial photograph of the impoundment is provided in

Appendix A —Doc. 01.

The Northeastern Station Bottom Ash Basin is sandy clay with trace gravel
embankment that impounds bottom ash and basin water. It was designed in
August 29, 1975 and constructed shortly thereafter in 1979 (Appendix A Doc 2).

The table below provides the dimensions of the embankment:

Table 2.1: Summary of Dam Dimensions and Size

Northeastern Station Bottom Ash Basin

Dam Height (ft) 20 feet
Crest Width (ft) 29 to 59 feet
Length (ft) 3670 feet
Side Slopes (upstream) H:V 2.5:1
Side Slopes (downstream) H:V 2.5:1

2.2 COAL COMBUSTION RESIDUE HANDLING

2.2.1 Fly Ash

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

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

a hopper,

2. The ash is then pneumatically conveyed into a holding silo,
3. The ash is then loaded via gravity feed into trucks (3rd party) to be
conveyed to the dry landfill located on the south side of the

facility,

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

Northeastern 3 & 4 Station
AEP Public Services Company of Oklahoma
QOologah, Oklahoma
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2.2.2 Bottom Ash

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

2.2.3 Boiler Slag
No information was provided concerning boiler slag.
2.2.4  Flue Gas Desulfurization Sludge
Flue Gas Desulfurization Sludge is not present at this site.
2.3 SIZE AND HAZARD CLASSIFICATION

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

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

Impoundment

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

The State of Oklahoma maintains a Dam Safety program through the Oklahoma
Water Resource Board. The AEP — PSC of Oklahoma, Northeastern 3 & 4 Station
Bottom Ash Basin embankment is not in the National Inventory of Dams and
therefore does not have an established hazard classification. Dewberry conducted a
qualitative hazard classification based on the 2004 Federal Guidelines for Dam
Safety classification system (shown in Table 2.2b).
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Table 2.2b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)

Loss of human life is not probable in the event of a catastrophic failure of the
embankment and a failure of the embankment is expected to have a low economic
and environmental impact. Therefore, Dewberry evaluated the bottom ash basin as
“low hazard potential”.

2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

The data reviewed by Dewberry did not include the volume of residuals stored in
the bottom ash basin at the time of inspection.

Table 2.3: Maximum Capacity of Unit

Northeastern 3 & 4 Station Bottom Ash Basin

Surface Area (acre)’ 34.0
Current Storage Capacity (cubic yards)® Unknown *
Current Storage Capacity (acre-feet) Unknown *
Total Storage Capacity (cubic yards)® 726,000%**
Total Storage Capacity (acre-feet) 450%**
Crest Elevation (feet) 630.00
Normal Pond Level (feet) 623.00

* Depth of original basin & current depth not provided by Utility
** Approximation - Depth of original basin & current depth not provided
by Utility

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

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

2.5.2 Outlet Structures

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

A reinforced concrete overflow structure is located at the northwest corner
of the Bottom Ash Basin. This structure appears to be in good condition.
This structure outfalls into a detention basin which directs water beneath
the perimeter road through a culvert to the west and on into Fourmile
Creek. Fourmile Creek then flows into the Verdigris River approximately
a mile downstream.

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

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

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

Summary of Reports on the Safety of the Management Unit

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

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

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

e Dam & Dike Inspection Report, Bottom Ash Pond at Northeastern 3 & 4
Power Station, Rogers County, Oklahoma, Inspection Date: September 23,
2010.

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

While the State of Oklahoma has a Dam Safety Program that is the responsibility of
the Oklahoma Water Resources Board (OWRB), this embankment is not permitted
by the OWRB.

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

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

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

4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

The Northeastern 3 & 4 Station Bottom Ash Basin was constructed in

1979. The original overflow structure crest elevation was 629.00. (See
Appendix A — Doc 04).

4.1.2 Significant Changes/Modifications in Design since Original Construction

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

4.1.3 Significant Repairs/Rehabilitation since Original Construction

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

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

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

4.2.2  Significant Changes in Operational Procedures and Original Startup

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

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

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

4.2.4 Other Notable Events since Original Startup

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

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

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

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

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

5.2 EAST EMBANKMENT
5.2.1 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. A railroad track tops the crest of
the embankment for its entire length. Vegetation is present within the
track’s ballast. Figure 5.2.1-1 shows the conditions of the crest of the East
Embankment.

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

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

Figure 5.2.2-1. Inside slope grass and riprap

5.2.3 Downstream/Outside Slope and Toe

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

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

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

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

5.3.2 Upstream/Inside Slope

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

Northeastern 3 & 4 Station 54
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Figure 5.3.2-1. South Embankment inside slope condition.

5.3.3 Downstream/Outside Slope and Toe

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

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

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

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

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

5.4.2 Upstream/Inside Slope

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

5.4.3 Downstream/Outside Slope and Toe

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

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

Figure 5.4.4-1. Northern Groin.

5.5 OUTLET STRUCTURES
5.5.1 Overflow Structure

The Overflow Structure is detailed in the original design drawings (See
Appendix A — Doc 9). The structure has a 24-foot wide opening. The
crest elevation is 625.00. The downstream end of the structure has a rock
riprapped area 10 feet long by 35 feet wide. There was no sign of debris
on / in the structure and it is anticipated that the structure will operate as
designed when the need arises. Doc. 9 and 10 in Appendix A shows the
Overflow Structure.
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Figure 5.5.1-1. Inlet end of the Overflow Structure.
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Figure 5.5.1-2. Downstream view of Overflow Structure.
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5.5.2 Outlet Conduit

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

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

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

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

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

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

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

7.1.2  Design Parameters and Dam Materials

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

7.1.3  Uplift and/or Phreatic Surface Assumptions

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

7.1.4 Factors of Safety and Base Stresses

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

Required Safety

. Computed
CLo(iladdilt?c?n Soil Property Afna:;tgg(rl;ssof Average Safety
. Factor
Engineers)
Steady State 1.5 1.74
Steady State
with Seismic 1.2 N/C
Loading Sandy Clay
High Ground
Water 1.3 N/C
Conditions
Steady State 1.5 1.87
Seismic
Loading o 1.2 N/C
High Ground Y
Water 1.3 N/C
Conditions

7.1.5 Liquefaction Potential

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

7.1.6  Critical Geological Conditions

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

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

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

QOologah, Oklahoma

Northeastern 3 & 4 Station
AEP Public Services Company of Oklahoma
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7.3 ASSESSMENT OF STRUCTURAL STABILITY

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

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

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

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

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

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

8.1 OPERATING PROCEDURES

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

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

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

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

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

8.3.2 Adequacy of Maintenance

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

9.1 SURVEILLANCE PROCEDURES

Quarterly Inspections

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

9.2 INSTRUMENTATION MONITORING

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

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

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

9.3.2 Adequacy of Instrumentation Monitoring Program

The water level monitoring program appears to be adequate for this
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PROJECT Marthoaszss Peese Sfdion = Onlonst, Oklabess SHEET oF _ 1
HOLE LOCATION _ £4+C05, 9+00E GATE  )_14. 7=
GR.ELEY. EI0.3 WATER TABLE _iinna BORER BY_Biddle LOGGED BY _ [Mrwwatsar
(After o0 hours)
ELEV pEFTH 12 DESCRIFTION OF MWATERIAL CASING  INFORMATION
SCALE 3 LTeYPE, CCLOR, TEITURE, COMSISTEMGY ) 17K FT-RUM |FT-FUL_ED FT"L-EF'-'J
--"’/ CLAY, Silty, Sanry, Dar« Brown, Foist i
509, 3 Lo 37 sett .
=] LIMESTHIE DRILLING  MUD i’
o 1
—I TyPe E. SACKE |

FENETRATLION TEST

FROW TG

ALCWS FFT

SHELRY TLBE SAMFLES

— T e e e = ” s —

o~ h‘%.

HEMPHILE

.;}.tlnilln'rwt}
o S

:
L
)
3
-y
-y
-
: HO. FROM ! TO
- ¥
- ] _
y -
-
-
L
-
r CORING
4 MOTE: | Bag Sample (Q+3} 2 -
- FROM T RECOVERY
- ar-1.07
-
-
i
]
" WATER LOSS
] CEMENT {NO, SACKS)
E REWARKS
COmBul TN Ered | WEER PO L GEOLOGICAL IMYERTIQAT N - EHOGINEERING tHEFECTICN

HEMPHILL CORPORATION

QFF'CT. 1918 aZ22.91312

ABAL SSUTH BARD EAST AvENUE
TULSA, OHLAHOWA T414%

AFTER HOURS ®BF.53 M2 2
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US EPA ARCHIVE DOCUMENT

=1
BORING _ LOG HOLE NO. 1
3
PROJECT ____MNorthasst Power Station - Oolagah, Ok!ahoma sHEET | oF __|
HOLE LDCATIONM 2AL00%5, QL0 DATE I-f1=75
GR.ELEY. £35,4 WATER TABLE  lcn= BORED BY _Ridd|e LOGGED BY __ Jrywa+ar
fafrer 24 koure)
ELEV DEFTH | & DESCRIPTION OF MATERLIAL CASING INFORMATION
' SCALE 3 [TYPE, COLOM, TEXTURE , LOMSIATEMCY ) £ IF FT-Rliy IFT"PULLE:' FT-LEFT |
:?A CLAT, S51lty, Sandv, Jark Srown, Malst
/ Soft
] DRILLING  MUD
633.7 L2 / I
-{;’ CLAY, Sandy, Tan, Foist, S5TIff w/Sma et HE. BACKE
/ Craval PENETRATION TEST
532 4 3.0 *A FROM Ta | BLowssrr
1 L IMESTONE
: SHELBY TUBE SAMPLES
- MO FROM TQ
—
. NOTE: 2 HBag Samples () & - CORING
-
- FROM TQ RECQYERY
] ar=1.7, 1. 7=3,0
] j
3 -
: :
- i
. WATER LOSS !
b CEMENT (NO. SALKS) %
4 REMARKS
3
& :
CECONELILT WG THAWEEMI NG L] GEDLSGICAL IMYERT QAT ION »* ESQIHEERING IMEFLCTIOM T
B~
A3 B HEMPHILL CORPORATION
E“"'“"'"‘"J- AB34 SOUTH 83R0 EAGT AVENUE
},;-;-:_;.'_";:é oFFIcE-*Sik A22. %137 TULS A ORLAHDOMA T4145% AFTER H'PE Sg7. 5222 H
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US EPA ARCHIVE DOCUMENT

BORING _ LOG HOLE NO. oz
PROJECT Northeast Power S5tatlon - Oologah, Dk | ahoma sHEET | aF |
HOLE LOCATION _ 55+00 S, 3+00W DATE 12-2n-74
GR.ELEV. _527,0  WATER TamLE _ilone BORED ©Y___ Symmers LOGGED BY Drywater
OrTllad with water
REPTH = A5 F A
ELEV. AND 2 DESCRIPTION OF MATER{AL CASING INFORMATION
SrALE (3 [TY¥®rE, COLOR, TEXTURE, CONSWATENCY) 51 ZE FT-AUM |FT~PuLlED] ET-LEFT
o vLAY, Silty, bsandy, Dark Browrn, toist,
. Stite
] DRILLING MUD
£25.9 2.0 T TYPE h:: SACKS
_:""/'-' CLAY, Sandy, Reddish, Tan, Moist, PENETRATION TEST
qé SHitf : ERu T BLOWSAFT
£2%.0 4.0 34
-EE? LEMESTONG, Sray Z
FCTE 6.0 11—
3 LIMEETCHE, Graylsh w/Gray Shala Lenses
- and partings w/Calcite Crystais
J==
:-E SHELBY TUBE SAMPLES
- . N FROM ™
..glf*:DTE; 2.0" casing above surface
; 6.0 casing below surface -
- Hoie Diameter 6 7/8M4
J : Paint of Changs of Hole -
. Dlemeter 5°0Y. Reference point
. elevation 630,.4,
1 Soring=-vasing annulus arouted
- back to surface. 8,0 of &9
p T plastic plpe with cap set CORING
b in hola. : an
< FROME TQ (RECOVESY | 507
. _ 6.0 10,0 1 008 CER
. : 1.0 (5.0 IGCE aes
_-g [5.01 20.0 1Co3 jond
:i:;
] WATER _LOSS
i CEMENT {ND. SACKS)
- REMARKS
1 _ HOTE:  Hole flushed with
o _ Clear water.
1= H
607, 0 20,0 1"—irgttrm qf pola :
EQHEULTIMG ENOHHLRMING - SRS Lo ERAL IMYEATIGATION b FiaikELRiWE NEFECTION
v-.-_h
L HEMPHILL CORFPORATIO
..E."-?.ﬂ:.l.l'. ri 48324 S5CUTH BIRD EAST AVEWUE !
'e..ﬁ_i"ﬂ’-‘ OFEICE-T31Ar 592-9133 TULSA, OHLAMOMA T4145 AFTER HOURXS mpT 38232

ME34PO001E3



BORING LOG HOLE NO. &-27
PROVJELT MNortheast Power Station - Oologah, Oklahema engeT |- aF |
HOLE LOCATION SE+00 5, S+00 F DATE _ | >/2 3222/
t GR.ELEY. _ 26,0 WATER TABLE __ Nane  BOAED BY _ Summers LOGGED 8Y___ Dryuwatar
forilled with water)
ELEY A OESCRIFTION OF MATERIAL CASING INFORMATION
' SCALE 9 (TYPE, COLON, TEXTURE, CONSISTENCT] 5128 | FT.AuN FT_ALLiEd] FT-LEPT
WA CLAY, Sitty, Sandy, Dark Brown, *lclst !
y STTFF
£26.5 | .5 ; 1 CRILLMNG MUD
- LIMESTONE, Gravish TYPE RY SACKE
- PENETRATION TEST
':l FADM Ta BLOWASFT
24,5 4.5 3
o LIMESTONE, Cravish w/Tan, Clay Lenses
623.5 a5 =
h 4 LIMESTCNE, Grayish w/Gray Shale Lanses
z —fand partings and Calcite Cyrstals
Ll ==
= =
- =
u :§ SHELBY TUSE SAMPLES _
= N FRAM To
I
o T==|MOTE: 2.0' easing aboveo surface =
a , 3,5%! casing below surface :
= Hole Diameter & 7/8" -
p =% Pzint of Change af tHole
(18 T Diameter 3%5%, Feference
> :% peint elevation 630.2,
- ::= Garing-casing arnulus grouted
: == back to surface. 5.57 of 5" CORING
i ?Vthp:as+ic pipe with cap set  [epan | 1o RECOVERY I mon
‘I’ == in hole.
i 5.0 1o, ofT e
- o
o = 10.0 | 15.0] seg | opf
+—
.:c b1z o 5,0 Fr
- Sottom of Hola
-8 _ ¢
m : WATER LOSS I
™ CEMENT {HWD. SACKS)
m p REMARKS
3 HNOTE: Hele flushed with !
: . clear watar. '
. E
= H
CoORIULTING FralMEERING SEQLOOCAL INVESTIOAYICN - EMGIMEEAING iR ECTIODN 1
=
i HEMPHILL CORPORATION
E!f.!’.!.';t AB1A SOUTH BARG E4ET AVENUE
g L SFFICE. T9im) 0225133 TULEA. OXLAHOMA TX145 AFTER HOLIRS B@7-5m22 |
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BORING LOG HOLE NO. =73 o
PROJECT “Jorthesst Power Statlon - Dologah, Oklavoma SHEET _ | oF 7
HOLE LOCATION SO0 5, 10400 W DATE 12-25-74
t GR._ELEV. _6i1,3 WATER TABLE Mohg BORED BY  Summers LOGGED BY Nrywater
(D=illed with watar)
ELEV DERIH g DESCRIFTION OF MATERIAL CASING {NFORMATION
’ SEALE E [TYPE, COLOM, TEXTURE, CDNSIATERECY] Si1FE ET-ALN IFT—F'U'L-LED FT=LEFT
. -/f CLAY, Silty, Sandy, Dark Drown, Moist,
i :,./ Sott
10,8 [0 ¥ s
1  LIMESTHIE, Cravish w/Clay Lenses and ORILLING  MUD
o Gray Shale Fartings TYPE lnp sacks
= PENETRATION TEST :
08 B i D""—l—- FRIW TO BLOWE SET
A LIMESTONE, Grayisk w/Clay lenses and
:g{}ra? Shale Partinns
-1
1=
u.l 055 E.% 4]
z ; LIMESTONE, Gravish w/Gray Shale lenses
] partings and Caftcite Crystals
=) = —T
u :—-I— EHELABY TLBE SAWMPLES
_% Ko FRos T2
:: h == i
(& 1== ]
| -
98] =
1=
> =S
=i =
I — CIRING
= FROM  TO  RECOVERY  27o
(@) o NOTE:  2.0' casing abave surface A - p
— 3.0 casing helow surface : 0.0 85% RES
m = Hole Digmeter & 7/a" 0.0 15.0 Falo) SO Folots
- Foint of chanoe of hele fs5.0c 20,0 009 1207
< ]' dlareter 3'0%, Referonce Pn.0 22.0 507 o
T point elevation 613.2.
: i 5,00 of FYC plastic pipe with
n i cap set in helz, Borins—cesing
m I annulus gcrouted back o surfacewATER LOSS
. CEMENT [NO. SACKS!
m : REMARKS
= b
= =
1 r
200 I
Ak BULTINE ENAINEEN NG L ] GEOLSSICAL IMy[3TIGATION i ENGIMEER =G 1HEFECT IO
At L
wh**n,‘ HEMPHILL CCRPORATION
HtEi!tPHHILI:IL 4BAA SOUTH SARD EAST AYEMUK
i GEFICL-CP1A1 5225133 TULSA OKLAHOMA 7&14% LFTER MOUMS 357.9827
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BORING LOG HOLE NO. - --
PROJECT Northeast Powar Staticn ~ Qolonah, Dklahoma SHMEET __ 2 oF 2 :
HOLE LOCATION SS400 $, |5+00 W DATE | 2=26-T4 :
‘ GR. ELEV. _=11.8 WATER TABLE ___ hone BORED Y _ Summers LOGGED BY Drywater :
(GorTlled with water} i
T i CASING (NFORMATION
ELEV DEEDH g DESCRIPTION OF MATERIAL ?
. SCALE 'lﬂ fTwRFE, COLOR, TEXTURE | COMIATEMCT ) EITE FT-RuN |FT-~PUELLED| FT-LEFT
. — L[HiﬁTGHE, Grayish w/Gray Snale Lenses
=] Fartings and Calcifte Cyrstals
BT DRILLING MUD
598. 8 22.0 2= . fuo saces
< Oot+em of Hala PENETHATION TEST
—. FROMW h{+] BLOwS ST
3
’- :
u d SHELBY TLBE SAMSLES
] ND. FACM TA
@) :
I . CORING
U‘ ] FROM 0 [ RECovERY
g ;
-
o :
m ' - WATER LOSS
E CEMENT (MO, SACKS]
m ] REMARKS
CoMALLTING ENGINMEERNG - aEaLdGhEAL IMYERTIAATION L) EMALSEER (MG 1 FECT IO
oo N
B, HEMPHILL CORPORATION
H.E..“....,L " AS34 SOUTH B3RD EAST AYEMUE
a&;:.-__‘;‘:j.i" CFFICE.  @re 4229133 TULSA, OHLAHOMA 74145 AFTER HOURE B@7T.58Z2

ME34PO0016E



BORING LOG ' HMOLE NO, =o_uc

PROJEDT Hortheost Power Station - Daoloeah, Cklahoma SHEET t oF <
HOLE LOCATION £4+00 5, 14400 M pate __ 12-2%-74
GR.OELEV. _[ii(}.%7  WATER TABLE ___ i.o0&  BORED BY S umme rs LOGGED BY Orywater
(0riiled with water}
P G DESGRIPTION OF MATERIAL CASING INFORMATION
- SCALE E [TYPE, COLOGN, TEXTUME , cONSSTEMCY) L1 ] 3 FT-RUN [FY-pU_LED| FT-LEFT
- TLAY, Siity, Sandy, Dark Orown, Yoist
] STiff
608 A 1.5 DRILLING  MUD :
J A LIMESTONE, Cravish w/Clay lLenses TYPE N SACKS ;
PEMETRATION TEST
FROM TS BLAWE FFT
606.8 3,5 153
== LIMZSTOMNE, Grayish w«/Clav tenses and

Gray Shale partings and Calclte
Crystals

EHELBY TUBE ESAMALES

=1
& N, FRAOW T
508.8 1.5 15
-lzrzél LIMESTOME, Gravish w/Gray Shale Lenses
. and Partings and Calcl+e Crystals
-- CORING
; Frwt | 1o |REmavemy | ern
] 5.0 | a0 97 ap?
{2=] woTE: 2.0' casing sbove surface 8.0 | 12.5] os% asg |
- _ 3.5! casing belaw suriace 2.5 | 2.0 g7 ags '
. Hole Diameter & F/B" :
7 Foint of change of hole
- ciamete- & 7/8", Reference
] point elevation &1Z,3,
h 1
* i 1 P~ (W
. 5 5|1“|:J: FP:’VC_ D:ESTPF:.. EI-IpE ..!'?'h WATER LOSE
. C:E ?u in hi ;.hingtfg ¢%5;”” CEMENT [NO. BACKS}
1== annulus grouted back fo surface] CEMARKS
20,0 40
COMEULTING ek L RInG » GEOLOGIEAL Wy EATIGATION | EHQINMEERING INBFECTION
e
ﬁtﬁﬁx HEMPHILL CORPORATION
carredation AB3d SoUTH B3xD EAST AVENLUE
%_:_":a‘;‘". OFFICE.« 9@, SZ2X.3103 TULSA OKLAHDMA T4145 AFTER HOURS AT 74X

ME34PO0O01EY



BORING LOG ' HOLE NO. r_oa
PROJECT Mortheast Power Station - Oologab, Ok[ahoma SHEET __ 2 OF ¢
HOLE LOCATION RAHOD 5, PAHOD W DATE [2=27-74
‘ GR.ELEVY. £i0, z WATER TABLE Hope BORED BY Symmars LOGGED BY Crywater
(Crilled «ith water!
ELEWV PERE g DESCRIPTION 0OF MATERIAL CASING INFRRMATION '
' ECALE 1 (TYPE, COLOM, TEXTUME, CONMETEMZIT) "NET: FT-RUN JFT-PULLED| FE=LEFT
'é;é LIMESTORIE | Grayisn w/Gray Snale,
17=|lensas and Partings and Calclte
.- Orystals
. ] CRILLING MUl
: i TYPE NO. SACKSE
3 PENETRATION TEST
- % FRGU To ALOWS AFT
1= |
I j%%%
lu 34,3 26,0 7 g
- Battom of Hnle
u ; SHELBY TUBE SAMPLES
o : "I Fiau TGO
— ]
I P CCRING
-~ r T
‘ } 4 FRoM | Tn  IeECewegy i enn |
m : 21,8 |26.0 o84 487
L 2 WATER  LOSS
1 GCEMESNT [NQ, SATHS) 1
u:. p REMARKS
CONBLILTING CNHOIMEIERING &« EOOLCMICAL IMYESTIOATION - EHAINEER NG HHEPRLETION
SEAPRILL HEMPHILL CORPORATION
ﬂf-i Y M=) AB3A SOLTH HARD EAST AVENUE
"“"-:.-‘;;__: o OFFICE.«BI@1 81g-H137 TULEA OHLAHOMA Td145 AFTER HOLMS 367 9822

ME34PO00168



BORING L 0OG ' HOLE NO. ¢ -

FROJECT Hor+heast Power Station = Oologah, Dkiahoma SHEET | of |
HOLE LOCATION 72400 5, 30 4 OATE 1277383577

& GE. ELEY. Gl1.3 WATER TABLE Hong BOREDR BY _ Summers LOSGED BY Drywater
(Oriflec with water)

ELE DEEEH g DESCRIFTION OF MATERIAL CASING  INFORMATION
LEV. SCLLE *3 [=YFE., COLOR, TEATURME, COMBATENCT!? 1513 I FT-AUN [FT-PULLED| FT-LEFT
d [A15TLT, Clayey, Dark Brown, Yery Maist,
:jf"' Soft
[s] 151 1.0
: 4= LIMESTCNE, Grayish DRILLING  MUD
b E TYPE [no. sacks
- ; PEMNETRATION TEST
BB, 3 3,0 g E FROM Ta BLOWS /FT
- LIMESTOME, Gravish w/Tan, Clay Seams
N and Shale Partings w/Calcite Crystals
. and Soluticn Cavities
u - SHELBY TLAE SAMPLES
: NoO. Fra TR
® :
J==[NOTE: Water clrculation lost & |3.5',
m h Fale cut from 13,5' = 20,0 with
> . 3 7/8%rol ler,
=i =
I P hOTE: 2.07 casing above surface CORING
P o ' . , T
i — 3.0V casing below surface F M T RFCOVERY B e
U Fzle Nfameter & 7/8" w =
1=z : 5.0 |to,0| 96 567
w Foint of Change of hole = — —
m = diameter 3,0', FPeferance 9.6 313.5 1=, 21
< peint elevation &613.4.
1= ¢ of 5" PFC w/cap sct. Soring-[
< 1= casing annuius grouted bock To
-_%_ surface. Hole flushed with
ﬂ- . 1= clear water
Ll :‘% waTER | Loss
1= CEMENT [ND., SACKS)
m .:E REMARKS
SE=
- 1=
5513 20.0 1= notron of als
COMBULTING EMGINMEERINO L] GEOLOAFC AL IKYERTIGATION - EMQINEER NG ENEFECT DN
e
*”""h"“ : HEMPHILL CORPORATION
H:El“pfl!lr!-lii A834 SOUTH B3M0 EAST AWEHJE
"'5*%.3-_-_'.‘-.;33’ OFFICE. {3187 8239133 TULSA, DKLAHDMA 74145 AFTEN HOLRS 597-2822 B

ME34PO00169
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<
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L
v
=

i 1
BORING LOG MOLE MO. o~
EROJECT Hortheast Power Statlon - dolongh, Cklahama SHEET | oF |
HOLE LOCATION Fodom G, 5+00 €. DATE _| 2/23430/74
GR, ELEY, _£2d,[  WATER TABLE __ Mong  BORED Br___Sumpers LOGGED BY Drygatar
(Drilled with water)
ELEV DErTH ] ODESCRIPTION OF MATERIAL CASING INFORMATION
’ ECALE 5 {TYPE, COLDR, TEXTURE , CONESINTENRLT) SI7F FT-fuUM {EY-PLLLED| FT=LERT
{144 5ILT, Clayev, Sandy, Dark Brown, Verwy
~ YA vnist, Sof
523, | 1.0 L orst, Soft
627.6 - |.5 LA CLAY, Silty, Sandy, Tan, “olst DRILLING  NUD
] LIMESTONE, Crayish TYRE |.-.|D FACNS
J— PENETRATION TEST
— FROM i BLOWE /ET
£20.5 3.5 1= .
L | LMo, Grav 18F w/Tan, Llday Lenses :
=
ali A : :
LIMESTOMNE, Graylish, w/Gray Shale
Lenses and Fartings w/Calcita Crystals
_ SHELBY TUBE SAMPLES
.:;%i NO. FROM, o
=
E -
+—
T
=
=
=5
-
T CORIMNG
- FROM T{} RECOYERY [SLMK
i I
7 5.0 [lo,0!  osd aa4
1=£ 0.0 | 15,01 0% | 1o0d
£0G, L 15,0 45— :
. Eottom of Hole i
. MOTE: 2.0 casirg above curface
. 2.5 cosing telow surface
- Hole DYameter 6 7/8". Folnt '
B of change of hole diamever 3.3 doarea oss 1
— Reference point elevatinon £256.2.
= AR oM o LT . . CEVENT (NG SACKS]
o A" ool 0" PYC pipe wicap szt T
. Boring=casing annulus aroutad
" hack To furfoce. Hole floshad
- with clear wgtor.
h COMEULY N} EHOLMELR NG L GECLOGICAL IMYERTIQATHDH L] EMGIHNEERINGA iHSFELTIOM
e HEMPHILL CORPORATION
!EIUHDIETL!, AR SOuTH EIR0 EAST AVENUE
‘wﬁ;;;‘;ﬂ;a? CPFICE- {918 EXT.A13] TULSA COKLAHOMA 74145 AFTER hOUAS SAT-563Z

ME34P000170



BORING LG HOLE NO. .15 °
d
PROJECT Hortheast Power S5*ation - {ntoqah, Oklahoma SHEET | ofF | 1
HOLE LOCATION __SH#00 5 S0 1 DATE 12-20-74 1,
GR. ELEY. _ ©Z3.] WATER T&BLE __ tone  BORED By Surmars LOGGED BT Deyuwatar :
. (Orilfod wlth water)
ELEY DEPTH a DESCRISTION OF MATERIAL CASING  INFORMATION
' SCALE a [TTRE, COUCKR, TEXTURE, CONSLSTENGY] 51ZE FT-RM |FT-PLLLED| FT=-LEFT
T I+ STLT, Clavey, oanty, Jzre Srown, clolst
Y| soft
622 | 1.0 3
{4 /) CLAY, Sandy, Reds sn, Tan w/Gray, Moisf DRILLING MUD
¥ Stiff w/Linestons Fragments TYeE [uo. sacss
r PENETRATION TEST
E20, 10 3*{: 7 5 FROM TOD ALOWS FFT
:éé%.LIMESTGHE, Graylsh w/Tan Clay Lenses |3.0 3.0 S0/
g HEX: S E=
h _"% LIMESTONE, Grayisa w/Gray Shala Lenses _
z 4| and Partings and Zaicite Crystals ;
I== :
o SHELEY TLBE SAMPLES
u E Al ND. ¢ RO o
@) % . N
a 3 {Hang Penetrometer Avecans-
=== 3, 75+TSH) _
> :%
- -
: PE CORING
e FROM TG RECOVERY  pAn
U ;% 5.0 . 10.0 1008 100X
o 2 o0 20— osg wr
< 1=
;
— —
- 1 1=
. 1=
T 1= WATER LOSS
1= CEMENT [ND, SACKS}
m :% REMARKS
- =
_:I:
I 20.0 1==! tat*cm of Hole
COMEULTIHG EndinELAING » GEQLCG AL INMYERTIGATION - IMII~NMCERING |MEFLCTION
o A HEMPHILL CORPORATION
s ERAFREALIDe ¢ 4B34 5auTH B3RO EALT ASEMLE
k’q‘“},—]‘;‘:;.{-'? BFFISE.tp181 B22. 5133 TULSA. SNLAHDOMA 74145 AFTER HOURS 957 LEZR

ME34P000171



& TRACK B % EMBANKMENT & TRACK A
;u‘-h‘:"-s‘ S / -6
|
e

I
i I La | | TOP OF FiNISHED SUBGRADE

] LEI | \

&' TOPSOIL & SEEDING T ' > TOPSOIL & SEEDING

EXISTING GROUND

— — e — — ——— ———— LS. S —— kel N, — — — — — —— — — — — — — —

' % \é' ‘ I ~~stRirrinG
STATLOWS B+30Q TO e5+a4

L W-0" OR TOP OF ROCK
Y- T 55+9BR .
: Eﬂ';"r‘:". Tg -rEa: Be _ | 12'-0 WHICHEVER IS HIGHER

R EEL TO V200 + (44

FPREPARED SUBGRADE

TYPICAL SECTION | - . .

- " . I+’ - (" TOP OF FINISHED BBGRADE
|‘ | i /‘I’ 9" BEDDING
L' TOPSOIL & SEEDING O t =l
BT B R,

-0" RIPRAP

Y

- _TOP OF FINISHED SUBGRADE !

LAy e /I/-TOPSOIL & SEEDING l ‘

. —-— \[G PROTECT, TO EL 628'-0° 0
¢" TOPSOIL & SEEDING : N

- RIFRAP .
_ - -0" RIPRAP -
G BEDDING %
e — 2" BEDDING ]
EXTISTING GROUNDy ot _L By, 0N .
oS s o R — L 2NN
Le DEMKETW__E?‘ Komprring NN

STATIONS 139+92 TO [40+62 . * - :r;qc;c }&TFEEOIPE D:IE&E$ 1 | .

_IMPERVIOUS ENBANKMENT SECTION 7
¢ EMBANKMENT

T TRAK B & Tw /‘L TRACK A

' -& I5-0" TYP | I5-0"TYP '~ 4"
I l
|_ L W e ] TOP OF FINI SHED SUBGRADE
€ TOPSOIL & SEEDING >~ T wll—1 " TOPSOIL & SEEDING
PROTECT TO EL ¢i18-0—7 n ] EL G160

N\

I
'/ S BN (N

):‘iNNERcoRE
v — = TR TN T A e e ek

9" BEDDING

A-C" RIPRAP

St ST

ET A

1!
S Y _
e PRE PARED Ty | AR
XISTING GROUND SRS T SUBGRADE —\?2\ t\<—2—; o* OR TOP OF ROCK ION 33+ 85 TO Yi+ol '?-"'“4"1‘?&’_ ®
2 . | . - - DITCH
I ) . 12'-0 WHICHEVER 1S HIGHER
STATION. 55+98 2 TO &D+4p . - TRIPFING a\ T +-D" OR TOP OF ROCH :
PREPARED ].. 12-0" _| WHICHEVER IS HIGHER
SUBGRADE IMPERVIOUS ENBANKMENT SECTION 8
T EMBANKMENT
JYPICAL _SECTION 2 PR
I‘t“""G. =~ iql*all
KMENT : . .
Q&EP'IWRA'CH/)E & TOPSOIL & SEEDING L] L8l TOP “DF FINISHED SUBGRADE
i -o" . W -a" ‘ —1 o TOPSOIL & SEEDING
_ r- Wl W8y :_.--TOF" OF FINISHED SJBGRADE -2—5” | !
, &' TOPSOIL & SEEDING - .
& TOPSOIL & SEEDING o g PROTECT TO EL &28'-0Q" T
EL 626 -0O° 9" BEDDIMNG
! | : I'-0" RIPRAP PRE PARED ) | ey TRIP c
T I g, SUBGRADE } 2 STRIPPING
RIPRAD . - . e LW'-0" OR TOP OF ROCK
9° BEDDING INNER CORE STATION ©+00 TO . B*30 ‘ 12 -0 WHICHEVER 18 HIGHER
_____ £ > . 5 +1S TO  HT+ 14 : ,
T i) 12044 TO 122 +B2 TYPICAL SECTION 9
FREFPARED SUBGRADE — 7 '3 \?_ 1I56+42 TO |6B+0O8
STATION IZZ+B2 T 1I25+97 o L'-0" OR TOP OF ROCK
-0 WHICHEMER 1S HIGHER § EMBANKMENT EMBANKMENT
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PREP~RED SUBGRADE

- SINGLE TRACK INCUT OR FILL

SCALE . '=1-0"

WORK UNDER D-E

FINIDHED SUBGRADE

NO SCALE

W-3l" MAX. (ON TANGENTS 2.

CURVES UP TO (» DEGREES

BITUMINDUS PAVEMENT
O EMULSIFIED ASPHALT
wW/CLEAN GRANULAR
FIL\ER

. LENGTH OF ENDPLANKS MaAY VARY BUTNQTLESS THAN 3 TIE SPACES PLUS Y2 WIDTH OF TIE,

SECTION 3

NGO SCALE

SEE THIS WG,

INCREASE LENGTH OQF PLANKING IF NECESSARY.

ROCK BALLAST W/ 3" MIN.
TOPPING OF BITUMINOUS

PAVEMENT THRU TRAVELED

WA

PROVIDE INTERLOCKING NOTCHES ON ENDS OFALL PLANKS EACEPT BEVELEDEND OF CUTSIDE PLANK.
INTERLOCHED JOINTS TOBE CENTERED OVER TIE.
LENGTH OF INTERMEDIATE FLANKS TORBE A&'-51"

RAILROAD CROSSING NOTES

TIE SPACING SHALL BE 19'5°, -
FIELD DRILL /g HOLES INTO TIES TOACCOMMODATE LENGTH OF ORIVE SPIKES

WHERE UNAVOIDABLE ADZING AND CUTTING OF MATERIAL 1S9 NECESSARY, TREAT CUT
SURFACES WITH CREOSOTE. TREAT HOLES DRILLED IN FIELD WITH CREDSOTE.

RalL ANCHORS NORMALLY LOCATED WITHIN LIMITS OF CROSSING MaAY BE DIVIDED
EQUALLY DN ADJACENT APPROACH RAILS.

TRACK BETWEEN ENDS OF PLANKING AND SHOUWLDER LINE OF HIGHWAY SHALL BE
FILLED WwWiTH BALLAST MATERIAL,

WHERE PRACTICABLE NO JOINTS SHALL BE PERMITTED IN THE CROSSING

PLANKS TO BE PREFRAMED CREOSOTED RED OAK, GUM, MAPLE , OR S5I1RCH,
PLANKS TO BE PREDRILLED WITH /4" HOLES.
TIES WITHIN LIMITS OF CROSSING SHALL BE SAWED, PRE -ADZED, CREODSOTED AND

NOR WITHIN b FEET OF THE ENDS OF THE CROSSING. JOINTS WHICH ARE

UNAVOIOABLE WITHIN THESE LIMITS SHALL BE PRESSURE WELDED OR LAID
TIGHT AND FROZEN. BUILDO URP RAIL ENDS AND GRIND TO EQUAL HEIGHT WHERE

EMULSIFIED ASPHALT WilLL BE APFPLIEDC AT ARATE OF | GALLON PER SQUARE YARD

OVER 8OTH THE FIRST 3"LIFT OF BAILLAST ANDALSO OVER THE BALLAST
SECTION WHEN DRESSED. PRIOR TO PLACING IN SERVICE, INSTALLATION WiiL BE
SEALED WiTH A LIGRT COATING OF EMULSIFIED ASPHALT AND SPRINKLED WiTH

CLEAN SAND, CHAT OR SCREEMNING.

TRACK TvE /,'\J,
IIDP_DI - l'DI"D"
. L . ;a“ucr' WASHER HEAD TIMBER
9 . B-% 9 PLAN EL. IVE SPIKE (EVERY OTHER TIE)}
_l ‘7 Ltg b AWO*ARA-A | /TVP BOTH SIDES
RA L
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SECTION B

ELEVATION,

CULVERT HEADWALL

SCALE: 34:

L-Q"

2iz-82 | CONFORMED TO CONSTRUCTION RECORDS 8 0 | 45182075 REVISED AND TOSUED FOR BID - SPEC S28A |3
5-{4-16 REVISED AS CIRCLED T lH B .éfé T-17-75| REVISED AND ISSUED FOR ADDENDUM | -SPEC D-2| 2 |TD
A3-12-T& ]| DWW NO. AND REF. Dwae NOS, & To|™ g G378 REVISED AND 15sVUED FOR BI1D - SPEC D-2 1 '
92975[ GENERAL REVISIONG S KCB{a# [§E]>- 5875 ISUED FOR PSO REVIEW ofto
i REVA ISSUED FOR CONTRACTACONSTR - SPEC. D-2 4 |WH|TD | pg| vate ALVIMONS AND RECORD OF IS3UE NG.
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TYPICAL RAIL ANCHOR DETAIL
SCALE: 3" =1'-0"

i il ]

LT QOO0 0000000

;

TOOC0U000000000000000t

BER THNE AN OF THN URENY OF Ol AH-OdbA
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NOTES: -

I TIE SPACING ACCORDING TO SPECIFICATION 637(-5-2BA.

< JOINT BAR ACCORDING TOQ SPECIFICATION 6571-5-28A,

A Rall WEIGHT ACCORDING TO TYPICAL SECTION THIS DWG.

U TIE SIZE ACCORDING TO TYPICAL SECTION THLS DWG.

5 SEFE wWOOD TIE SPIKING DETAIL FOR SPIKE DISTRIBUTION,

TYPICAL TRACKAGE

ALL CLABSES
NG SCALE

GENERAL NOTES

L TIES, RAILS AND TRACK HARDWARE TO BE FURNISHED
AND INSTALLED UNDER CONTRACT S-28A.

BALLAST 7O BE FURNISHED AND STOCKPILED LINDER
CONTRACT D-Z, AND INSTALLED UNDER S-Z8A

FOR FINISHED SUBGRADE DETAILS, SEE DWGPSIO2ZH

PUBLIC SERVICE COMPANY OF OKLAHOMA

NOATNEASTERN STATIOR-VWRITE 2 A 4

BLACK & VEATCH

CORIRLTINN ERGLEEEND

FPROJECT

68571/6572 MISCELL ANEQUS RAILROAD DETAILS

=
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aperate ax oo waivar af sny srovisien of chis Contvace, ov ol zny potrer
hereln rese*ved o tha Company, or anv right to dansgos hervain Travidgeas,
not shall any vaiver of any Lryeach in this vuntracy he hald ro be o
valves 2 any uilies o1 erbsequent hroach

C.13 ERCIREER'S SLATUS  Uhe Faginecr viili be fhe Company's 1eprescnta-
tive (o direct and coordinzte a3 Froject contiacte.  The Cortnactor shall
be cesponsible to the Epgineer ro pevlein this Coatract.  Tee Fnpineer

ab all tiemes shall heve Froe access to the uark or the shops oF the Con
cra&ctor for donspeccian of che worl a- any parl theyeaf. e shall sake

all recongazy explanalivng a5 to che reandag and Intenc of Lhe confract
ant shall give 211 oxpismatinas aed dircctions which shall ha P essary

fo The performance of the work rquired wvadet the contrac!, ipcluding ip-
teipreiztion of eontract documoncs oo Conrractor's supeivisoery personrel.

vTevTvToDoLEeETOTOD R Y

If, i rhe ooinion ol <he Contenctor, & derision made by tive Frpioear [o
nab Jr iZcoardance Ulth bhe msAning ard intent of #he controact, che Cop-
Lracgar wev [i31: vith the Erpiuec: 2nd the Company, within 5 dovs afre
revelsl ol the decigion, o writton cbicriinn te Ehe doefsicon.  Failure
€0 file an ohjecéron wipfhin -Fe globted Cime will be corcidesred goeeatl -
ace af the Fngiucer 'y degizion and the decizion shall barmms Final zpd
coenc Ly ive

o
L

Ghe Foagdongsr's daciuion and i tiling of the wrirten obieccion Lhercre
sl l be a conditien sreredsnt Lo “he riphe oo vegquesl arbitiation o
Poo stard asiion in cowsi.

Lt is the dnieat of chin Aeredmant Chal Ziieve zhall he po d2iay io the
execution nf Lhe worl and the Jecision ol e Fngineer mn randerod ohatll
be prompily observerd

LGC.AL INSFEL: LM, ihe Tuginser ey nspect rhe work direcply ov 1naufle
Comcracrar’s affidawit vertifying complivue: with the concchet documents .,
The Contracies =hell fuinnah ol iakicnablr gsslisvtznce vequired By the
Ingivesy for tpe propor inspestion and exanination of Che worl,

can Contractor shal . conlove “e the direclions vl the Enginect wlier Liey
aitér nonristzns wieh e ol ligaiions of this Convrach.

[nspectocis and oibe- prepsrly suthorized repriesenturives of ran Coillpansy

or Fapinesrs chall be fies= al 31! firmes o PELiorn their dutizs.

such inspsciion sha'l noo velieve rae Couleactor from his shlipalion
o porferm the wozl: ttricely dn eecordenes wich Che comtract docionents.

(PS¢ - GRTLIGSTH)
(COMBLRUCTTON ne-g
01875

US EPA ARCHIVE DOCUMENT
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Sectdon 1A — CGENERAL NESCRIPTION AND 5C0PT OF THRE HORE

14,7 GENEERAL. 1This sealblon covers lhe generz]l descuiintion and scopoe al
gan work for Sice Preparardion 2t the Peblic Sarwvice Company of Gklaboms's

™
Mogltheastera Statfion Unit 3 and Fnit 4 site

The Nowiheasczen Svapion e lecated near Oclegah, Oklaboas. A rallreasd
Sicing will he available & ke plaut site for delivesy of equipmect and
materialz,

JA.Z  WORY [ECLUDFD UNOEL TiEsk SPECIFLCATIONS. Tha work undec Lhese
srecificaticons scho'd inciude furniszhiong 51l eguiomeni and wacevials;
excepr fhose lbisted o be Forpfshed by the Cowpeny; providipsg all labour,
sipeivisicon, adeiniziration swd nmacagewsul; znd supplyving @11 construc-
Biun eauipment, asierials, aud services pecesssiy to perlomm dhe Sils
Frepaiarion worl comp.ete and in socordence vk the ContTact Jocuments

no doefingd in rhe GEMERAL CDEBIVIONS .

fhijor comooncuis of che vork under thesc zspecifications for &f+e repara-

iaan Jueiudat

dite clearirg, ziubbing and Tazicy
Lartlhwork and treonching
Cosl reteniion hern aoedl Atacker -cecislmer herm eomseraction
Pepmanent snd tecperary oadway consivonct Loa
kLeilioad embankment consiruction
Finsting
Bork crushing and scockpitiog
Construseion of concrefe vetainding wall and overilne chaonel
Feadiog, fereiliming, sud mouliching
Fusnish maverials and dnscatt eho feliowing:
Covragateod maial pipe culwverts
Leinfoaced coaercie dyaiaage ploe and cateh basias
VO srver Dine avd wanholes
Service water ling apd deminoralized water lloe
Srwans $itL sletiom
iashed ook =21 facion
Aivusp znd riprap heddlng
Railioed subhallass
Eoil coemcnt
Chaiv 1k fenedos
Flecirical doect banl and naelnles

The apove oxplanation and lisiing is incended to give s gonecal definie
Chonl ol the scope of ¢he woxl undetr these specillrecions, and shall oo
e constvned to ko &an o dtemiged Listing of ezch elomont of wirk regulres.
The Uontractor chall he vzsponsible fov canstoustion of complete Facili-
Lics, condormang in a7 respocis to che deztails and roquizements of che
Contiact Doonmenls,

(P80 - a37ifas7e 3
(SR LRETARSTTON - L2} Li-]
TEERY L

NE34 PO002032



A B R R AL UL R DN M RN

US EPA ARCHIVE DOCUMENT

iorn h - DLEFARTIRG, GRUZBING, a¥D RAZING

e
I

.
nac

2r. )0 GEWERAL., This section covers clearing and grubbiag For the plast
=ile area within the idinits ipdicsted on rhe drauwings.

Befein eleaving wore ls accepted, any regretv, of vegeatation ortlres
shoots vhich have proun after inicial verting ek=ll be cutf and recoved
gz suecifdied in Arcicls 24.7, lree shoots snali he raceved tz the level
speeitied ior tres removal dn thai area. all regrawtn of voperavion
shall bte mewed, raked and Lurned.  The fivdshed work 20 che elma of
firal accepiance shall leaye coftpietely cleaicd ard grobioed sieas as
spacificed.

Thin scction alzo covers raziag of exisrting svructures snd facilicies
within the elezxing lindits.

b2 GLEARTEG oMl GRUBBING, Ciecaring shall dcslode c_eaving and revov-
ing 2}l frees and stumps flush with the ariginal ground surlaco; the
cufiding and 1emszval of 211 brush, sbiushe, debriz sed 211 wegebabion to
Anpuerimately #lush with the ground saviuce; and che disposal of all
ceetings snd debris.  tinwing will be cenwidered adecuate for ke cuiring
af VTighr vegeiation

Grubbing shell icclude the -emoval and diconsal nf nll ECtips and roogsg
"erger o than 2 drches fn diaweier, includling matcad ruets eopeidless of
gize, Gurubldug ehail excend oo a aleamem depth of 12 dnches below ihe
natural suzzosunding zrnend surfzos or as erherssize roquized by the
teiall specifications.

e Ceatwickox shatl ool tzrove or dimmape Tviees outaide the construcolon
area limiis speeificd te be clesred oz zrubbed

Clearlog opevacions snel?l fe concucted wiihoul damzge o (rees which are
sezignared te crrain. [vune shall bo provected and poescrved au npoci-
Flod 0 Aviicle 289, Pgcdpmenc utilized in the clearing and prekindng

wors shatl be kest within the speedffed constructicr arss limi-s.,

da 2ot Liwits of Work  The Liwmivs of (o cluagiding and pyobbing under
ehis section shatl irclude aly sreas oo bo praced wvikchidn Ehe S mits of
consiricilon as indicated on the drovings ineluding, but nob Lindied L,

it Followlng;

Clearing end grobhinz of zl! azeas co be ocoopicd
by buildings as aesigraced on the dravings

Liesring ane pechbing af vhe entire coal steraps avea,
the boltom esh storagn ares, the wasie vater pand and all
108 QeslEnRECd Ay boriaw areos

(PED - haFifagis J
{8ITE PRIFPABATION - pe¥} Zd-]
a6 375
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Clearing and grubbing of 211 azgas o he accepisd by
roads ant roilread,

Cleaving and gx:uhhing of all dddivional arvezs ps ivdi-
cated on the drawings

24.3.2 DLigpesal nf Wagie  AlY lozs, trees, :tumps, rocks, hrush, tras
frdmmlngs and orhey materials resuliing from clearing and grabbiog opor-
zticns shall hecome the proposty of the Uerlrzcior sad shall be cotirely
zemcved Eron Lhie propoxty of the Coupany or shall be stacked anl butnec
at locopiens accepuable to whe Frgiuess .  Digpossl shatll be sueh chat
uton comriebion @ne aves shall be encdiisly void of all loose siumos,
EEiwNivEs, siush. vepetation. and otler debris,

£1] mztwrisls to be bucoed shall be piled and vhen din switable conditicn
stizll be Burned couplekedy. AV burning shall e sc cloreugh cthut the
maiericle are completsiy reduced to asbes. PLLing fur burning skell Le
done in suck a4 mauner end in such locations £5 fo cause the least fize
tisk. Great care shell be talen Co prevens she spread of fire., Fire
pusrds of adequere widrh shall be provided wherovor there 15 5ul face
vegetabioa axcund sy hirush pile, by backfiiring oc ether surface reormovel
or by burving 2171 sweface wepeicilon withdn Five susid 1imits, To
borndng of frimwinga or brush shall be doce when the divestion or velac-
tiy of the winf is suech thay therz sqeuld Lo any denzer of fire beice
Zaiflec Lo adjacens drecs. Any zad all governmentdl o SEatutory ie-
2iremence ot rogulaticns reiativa te Five prevention 40 gonctal and
burnalng tiimnings and brush In pariiculal shall be conpglied wicl.

g

A1l buwniog of waste macevials shall ee by conrrelled Luieing -dor
favorable awveosvheric condliions and at such a time and mannetr to
wintmize sicke and air pollution wo wret the requftrerednts of vopulrtory
augherities.

The diapezal of oooveabustibiz mederlals shali be the responsibiiity of
ibe Concracsor. MNeavembuecilie naterfafe shall be haeled off the sits
e wlail be digpanad o by znd at the expanse of {he Coceracfor ir a
mavner bthat will moeot the veguirements of regueiatory su<horities.

ALY vepcltation cleaced by mowdinge shall he talind dnre vindrous and buored,

2403 ERASJLNG FEKCES. All exisring Tevees within the idimits of con-
straction shell he wemewved uvniess designated othaivizse by the Fngineer.
Fomoval ghall inclade the complets removal of posts and wire. Hotal

sac wooden posts and swire shall be disposcd of os cpeciliicd For Sizpomunl
B onooconbast blies, Posk hnlas shall be baelfilled and lighely tomoed,

Ad.h EHEPETING DAMS . AL exdsting dams so indicated on he d:awicgs
shall be removed., The eoith maferials of the deams shall ha bynkern up
and pradet ond comparied Lo blend diw with tie adjacent rotural cortours,

CPE0 - BRTISO57Y H
CSTTE PREFARATION - D7) 2B
06 L35
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Sactian 28 - TARTIWORY

25, % LCLEMERAL, Tlis seotion covers genetal caithwork and shull Ingluds
he nesessary preparation of the constructiou Areas; romoval and dis-
posal ol all debris; execnration and Precching sz requived; the handlins,
storage; CLeansporiation, and disposal of ali criczvared mareyial; =11
pecogsaty sheecing, glr iug, and arofection vortk; pieparation »f sub-
grades) pimping and dewsraring ca AGCEsSEEYY or toyuised) protection of
adizcent censtruclion; Lackfililing; pipe erbednont: constroction of
#ills and enbankrments: vailroad urgrading: surfacing 2nd rradine; and
ofhcr Bpputisnemt work.

The Cercractnr shall looste zad stake all cxisbiog undecground vrilitics
bolore any earthwork 16 sizpied.  Larshwozl ard blasting opararions 49
the vicindty of these undevpround wei:ities shail be serictmed Lo a Teag-
o bhat will net demsge these facilipiec,

ABE.2 0 BHE

FTLRG AND SHOAING.  The sztabllity o Dr=vivuzly Cconstructed
Frroctures aad feoildtdies shoil oot be Lapaired ov mdangored by oxeca-
Farion worw,  Proviously canstiveted streciures g faci igies inclyds
both ffructuind nnd Faedlit!e cxigting vhen this ronstruction began and
strueinies ond {uciliyies afveady provided urdeir —hese specificacicon:,

dezerdous asd dangerous onnditions shail pa provented epo the safeiy of
dersonmel siwelt be naintained,  Adequage gaceting ~nd shoring shall ha
Foevided as regedired to protect snd rzictaln che stabilicy of pravicusly
construcled structuies ezod Facilitiss wnd the sides of excaviabions and
feenches until they wre barkfiliad, Shooting, bracirs, ond shoy tnge
shall be desigoad and built Lo withstand all lesde that might Le cuausod
By efrith movewsnt ot pressuie, and ahall be vigid, mointolning share and
rosiiting uader =11 rérsumstaaces.

EB.Y AFMOVAL OF UATER. The Centeactor shell provide ard maivlain ade-
quate dewstericg coolpmeni Loo:omove and dispoge ot all suorfoce apd
around watel enterizg cxcavalions and arlas Darts of the werk, Eack
eunAvHtion shall ve kant diy during subgride preparation znd continvaliy
thoreaflie: wnell the coascroction Lo be provided therein under slege
speciffestions is cumplecmd te ke excont Lhat no damage Jiom Lo -
alabie pressuce, flukziien, or other cavse wii! vesule,  Cround vALEL
Leval shall be maiutgined at least 12 inches below the bottoo el oach
gucavanion,

Ah.4 BRANTIEG. T Conticctor snnll cowply with Che provisions of Soo-
tion 20 rogardine chie se ol crpdoslves.

=18

(P50 - 857376572 ji
(SLIE PREFAZATION - D 23 25
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RLG ELASSTVICATION GF RECAVATAD MATERIALS, Olassification of oxca
yntel matorials il be made as folloss:

o

Rocle.  Rock io defined zs being ldmestons, Lard shale
or similar materiz! im masses marez than I/2 cubie varid
in wotume; or in ledpes 4 inches or more in thickoess
which would vequire blasilng for exeswacion.

L, Eatth., &} material poi clessiliszd as rock

The tevn "oxcavated materizis". as usod herein, shall mear ciller maie-
rial removed By cutting oy mELai'EL deposited ax [2l1-

S0il ddentification shall be in acverdsnce with Table L of the Unificd
Seil Classificaction Sysien which is bound heresith a2¢ the end of this
sectlon,  Ildentificaticr and clascificatioa shall bo besed upol: wisual
exmaindiio: il simple manval tests cerformed by cualificd persaonrel
furnished by the Contrartor., Claseiflestion of wmaterdinl shel. be gub-
ject ta acceptence of ohe Enoinsar.

PROb LREEALAC WEATHLIR ERSLBRLICTIOMS.  Back{illing and eccoaswiomstbon of
i1ls duacing TEEPZ;TW vasther shell nol be dore ex¥rant by permisging of
the Znginesr. Mo azich amte-al snall be placed on Froncs §urfacor, nor
gitall Erowen maverlsls, svow, ur duoe e placed in any taclktill, £11l o:
e = TV LT R

—

AL 5 HALNITEIARCE OF L8aFFIC, The Contrncter £hall cooduct his wark so
3% o interfere as Jittle ac poesgibla wirh the Zempanyls spoerations and
the woik of other coatvaec-tors Whenever 3T ix meresseiy 0o gposs obe

atinct, or close romls anc paviing nveas, the Covtractor shall provins

and malncedn suitahle and safe bridgcs, debaury, or other CEme LAty e
peéienite al Lis owl ewpenso,

228 PRCTECTINW JF UNIERGROLNL CONSTRU nrlgh The Condracior shall 1o-
celE, vaLMﬁL fHqu, orace, Rupperi, and maintals all existing under-
growld pines, ronrlcits, diains, and ocker vndergrannd comstruekbion which

may be unemversd o ofhwivise be affacted by the work,

2B, B, 1 Protectinn of Eximtine {az Pipirg.  The Coniisclon will be pe-

quired Lo comsiruct coad OF radllroad rondbois atove exdstisg gas pipe-
lings as ircdesined on the deswings. & adodsun cover of 3 Feat shall he
Aadntoained & abl tiwes {¢o alt goadivg and compaction spevacions ai

Likese loceoions.

Zaslag for tus gas lines has been dnsioibod by che ompany ukere deemed
Nec2ssHETY.

(BOD . O5FLf6572 i
[877F TREPARATION T 23 iE-2
OELYES

NE34 PO00209



S A B R AL R R R B TR TR ™

US EPA ARCHIVE DOCUMENT

26,9 PRESERVATLON ¥ TRZES. ‘¥raes zhall be sreserved and Fiotecbed as
imich an poasinle. Urless spreifleally avchorized by the Engivees, treas
shall be removed Froo only those arsas which will be excavated, €£illead,
or huitt vpon.  Consideration will ze given te the ramowval of additimual
trecs only where essentiat, in the opinion of the Eapinesr, for the
safe, zffective cxecuiion of the warlk.

Trees lefy standing shall be adequately procected From permeanent damag=
by cotistraction operationz. Triuming of standing troces, where requdzed,
shall e ax directed by che Fopinzer.

B, L0 STABTLIZATION.  Subgredes fuv styuctures and the boviom of trencles

ahall] ke rirm, dense, and thoroughly EGFPiFdDH and consolidazicad,

swopraces for siructures aped &verch hotToms which are otnerwise solid
but which Locorse wicky on tap due to senstruction optracions, shall be
reinforved with one or more _ayers ©f crushed rock or pravel.

The finished elevaiion of stalbilized struetise subyrades shall poe be
abeve the subgiade glevations indicated on tie crawings. (ver exoeave—
Lion shall be veplaced by concrete ag ditecced by :he Fnpineer znd at
the expendse of the Ooodractor.

Fot more chon 1/2 Zoch degih of mad er muele shall bo 21 lowed i xromadin
wit stablilized fuonch bottoms waen the pipe eabsdoent macerial 1s placad
Elisen,

all gtabijdigation work shall be paiformed by sod at rhe sxpenss of che
Contrastor.

25, 1L TESTING. Al field and laboratory testing reguired o determine
compliance with the rompachice spd uisture rocenirenencs of this sectian
will be provided by a testing laburacery retatned znd paid for by the
Company.  The Contraceor shalt provide the services of ore ca fore en-
rloyees o5 necessary o 2siist the Compasy's figld testing reprosenta-
tive, The Contractor w1l be fueaished nne copy of che cos® zosults,

Magimmn de-sity for cohesive compacved macerials places urnder this soc-
Eion will be determived in aceordance with AS7E D997, The terme "puixd -
mts deediy” and "opuigus wmodzture content” shall be #o definal in ASTH
L5357,

Relative deasity for aomecohesive vompacted walerinls placod undas Cohis
gectdon waill be detarmined dn ccvecpdence with ASTH DZ0AT.  The bovn.
Predalive deosity’ shall be as defined in ASTH L2ULY,

25,12 EITE PRAEPA2ATION, Major elssring sad grobbing work shall be Fet -
formned a5 duscribed in Sectiom 24, fn addition, all sakgrades far
permanani consbruciion, including subprades for #ills ghall be stripped

(PED - &57L763577 }
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nf surface vegeiation, sod, debris, =nd organic copsoil.  Surface vege
ebatice shall be remoneed compltrw with roots te 2 depth of noo less than
A dnches below the ground aurfaca,

A1)l couwbustible and other vaste makerials shall Le removed from the con-
siructicn zreas and disposed of by and at th: expense of the ConLracior.
Fire vegularlons and other safety precavtions shall be cbserved when
wasie materials arvre buined,

A1 organic topsall which is Frae of trezh, vegsiation, rocks, and teote
shall be stockpiled at locatiens selecicd by tha Foginser for later use
viley thesc specifications and urder sepstate syeeificationa, The Con-

tracter shall stockpile, Zor use under sepavate specificacions, 10,000 cu-

Lbic yarids of ciganic topseil In cxeess of the amount required under
thesz gpecifications,

13 HUADWAY AME RAILROAD ROADBADS., [Doadway and raflroad roadbed
rnnst:uLfan shall Inciude : gubprurc preparaiisin, materials, plovement
]l cenpactivn, snbgrade finishing, slopz profectiso and mainfenanee of
voadbad 1115,

2G. ki1 Subgrade Prepaastion. The voadbed site shall be prepatod as
specifled da Article 26,12, V¥rior ¢o plecement of roadbed i1, part ok
Lie subgrade shall De rencved, as dadicaied on the drawines, ane beelo-
Eitled wich matestal suivablzs For emhaploioni corsirucricon.  Tha subprate
zazll then be thoroughly cempacied.  Afier compactios, ehe arcas shall
be proof xolled by a single nass of a vibrazory raller (o Lesk for
uniformicy anrl any loocge sodls detected shail he recorpacted a3 apecd-
fied for roadbed [ills, Ho watevfal shall be placed in the roadbed
untlh the subgrade tus beca scoperly prepared and =ecsptable o che
Crngineer.

Tn excavarer vasdhed aress, overburden shall he rewoved sad tho subgrads
shall be chaped o Ehe lisesn, grodes and cross secrions indicates on ths
dravings. 1f the zubprade ds 00 overburden ic shall Be furthor remowvad
Lo 4 depeh of at least 24 inches and compacted ©n s mininun of 92 per
cenl: oE maximun decsioy wizh soilstuce concent kepvoen 0 ta & pek cent
abhove opizinom. This ogeracion sheli inelulde auy scaviiyiog, reshuping
and wertiting vedqwited oo obraia the spocified moisture and density,

Altor compaeiicn Che subgrede spall be pron’ rolled as previously spoci-
[ied, Soft ot otherwise unsoifable material shall be rowoved Feom the
suhpvade =nd replaced with macerial zpecified herelnafrer for rasdhad
Fills.

Kepoval of the averbuiden €o a depih of 24 inches may he waived by ohe
apineer I Che wonitn smaccrial haz the snecifisd molsberz and dueasiiy.

(PG - &%7)1/6572 )
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2015,

gtion,.  %Speciil subprade preparztion

ellosan: —onfibkions are cdcoontored:

L. Coneinuncs ovethoarduen covo.

2. Contimions awnvbevdan cover is lass thon & inchos
Chick =Frer sordaniag,

1. Overburden is not coceivucos o rock §n oxpoacd at
“he ground suriace

The gpecial subgrade praveca oo stoli cocsist of the follouivg:

Lo &1 wcwerbondan ghall be camoved.

2. leose rock and overhangdong ledges shal!l be renoved.

1. The cxzoazd vock surface shall be brushed clean.

§.  Feoudician area shall ba wetred ordot Lo places
mat of fivse Tifr

a. The Tirwe 1i0r shall bo placed & mivinue ol one
foot Rhick at @ wmolsiture eoprant heleocen O and

URLEDE S20VE oploLimwn.

Suecial sibzrade preparaicion shall be linited to a Juvszanes: of kR oplos

1y Feai oo cither aide of the edlaskaent cender line, where H is the
Belzht ol Che embzalunent agz indicated ca the drawings.

veiid

#L1M% Materials, To coe maxidman cgiead avallable, sedlalblc eaiil e -
erinls phtainned from evegvations ciaszifiied “odvavioisd movoialis
be urwd far ponstruction of roodbed Fills. Additional waterial, if
teauired, sheil be obtained from borreow aress as designsied oo the disy-
inp,

"oupall

B aduay
ek ftho

igfay to Jtem 6 of Acdonden 1.

eler to Itoewm ¥ of Addendop 1.
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Hach layer of matarial bedng cwrpacted shali he iz tormly compacked
aging eguipmont ond materlals wiich will schieve the specified densiey
sid meincere contenrl.  The ConoTacter shali add water end harrow, disz,
nlade, or otherwvise worl the materizl i each laver as ieguired to
esurs unilorm noisture ceonrenf acd zdaquartse colgaction.  Jf the maeie-
tial lailt fo mamr rha zperifisd densicy and moisture cantest requeire-
pents the 1ift siall be broken up aud tesreeessed until the specifiad
Teguirsments Arwe bal.,

he upper porticno of chi fipished subgrade shall censiat of the upper 4
[eet [or teilreond yoadbods and ¢f the epper ? feet for coadway roadbods,

Al]l material placed In the uerer peovtion of the £9nishad suScrade shall
bhe compactod fo a density of 95 per cent of nzwdmem densicy at ootimue
medsture countent.  The Pinsl in-place moisturs content shall be vithie «
vanpe of O toe 4 per ceul z2bove opbimam

£11 nacerial placed ia ccadbed {ills belew the upver pottion o ens Cin-
dshed subgrade shall be compucied to s densicy of $2 per cent of max ol
feng’cy 4t epclial moisturs contenr.  The Fingl in-place moilsturs con-
fead snall ke within & range of 0 to & per cont sbowve oantimum.

%
B i bubpracs Findshing. The Finisied subgrade s=hall be conpacled
e 1 fLiue surface and ne ceprntsion shall oo leir that will hold warcer
er provend proger dreainege. The flnished sobprade zhall be wichio
0.1 foob of the elevacion indicated cn the dracings,  Any devistion of
Lhe subgrate sveface dn omecus of oae loch as dndleated hy 2 16 {owr
erradghteage, of Lempsleote cul io findshed sectiow, shel! be covvectad Ly
locseninn, adding o rawoving waterizl, teshoping, and rocompacting.

Deasim: apd ditches along che subgrade zhalil be najvenines as cequited

Iev whipezive drainage Mienever rvois of 2 ivches on awre it depth ere
focmed, ¢hie subgeade shall be brogphic o grade, veshspad, and recon-
racred.  Stonzpe op sicck plldng of materials om the subprade will e

e porminted,

AR 135 Hlope Protection.  lhe slupoes of oil zeadvay arnd railivad vosd-
bed aieas shall be protecred oy plociag & dnches of copsall and scoding
2g indicared on the dravings. Ditcheos, wlirs tequirad next to bhe rosd-
Bode, shall have § dnches of copsoll acd shall be seeded. Szeding, fer-
bilizing aad wulching z1e covered in Geciion 7K.

411 slcpe proteciion wotk 3hall be performed 28 soon after completion of
the roacdbed as possible.

veler to Ttem T of f2iecdum L.

(a0 GSfifess 3
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2%, 13,6 Mainienanee., Railroad a2ué roadway Ciniched scbprade shell be
reintained threughout chz wovk wundayr these sporificeticwes Hoadway
suriazing shat) he as spacified iu Sections 2D zad 2¢ snd as dindicated
an tho diawings. Railvead subbaliast szhal) be as specified Zn Sec-
Cions 20 and 2} and as ladizated on the drawines, Failrocsd trackwozk
will ke porformed nader geparabe specifications

28,14 LMPEAVIOUS EMIAMAONTS  Tapervious embanbment construerion shall
include subprade preparavion, wetecials, iastazllacion of dvainagr hlan-
Lket, plasemeng and corpaeiien, spbgrade “indshing, slepe pretectisn with
riprap ot by scedlupg, suul peintenseon,

25. 84,1 Hubprade Treparaticn. The enbadlinent sire shall be prepeved as
Sperified din Arcicle 28,18, Frior wo placemnent ol enbankment fill, parr
af rhe subgrade sheil Lo removed, a% indicated o otha dvawings, and
Vackiilled with marerial suiiable for ewbarkment construction., The
sukrrade shall theo be thoveughly compacted.  AFtey ceopacrian, the
arens shall be proof vrolled by a =mingle pass of a vibratory teoller to
test for uadlvrmicy and any teese solls detected shell be 1ecompacind as
specified. Mo wacxvial zhall be plsces in the subonkmear wntil the
sulsgrade Liae beeu properly prepaied snd is zeceptable te the Tngincer,

¥oic ov crthonwls? unsuitable materisl shail bo removed from Lhe selgrads
o Cha depily authorized by the Eaglneer asnd reploaccd wich meterial here-
imafter specifled For irperviovs embanknent,

1i the imporyvicus embankmant ¢ alsc a roadwav, s tailroad rvachsed, oo
1

tequires specinl cubsprade preparation, the subprzade shat? be furibier
prepated as speclfied dn Awtlele 2B.13.1.

2R, wd. 2 Matezials, o the mandoaon excent availehle, guitabls waren sa-
terizls obtained frow excavatiens clussified "mxcavared materizls" shall
o weed for copstruntion of che impervices cohuaelaents.  Additional am
Ee:ial, 17 any, sha’l be obfained Fiom Bocrrow ateas ag indicated on Gho
dr awdags.

A11 marerial placed ip Che embaukment fidl, ivnel core snd drainace
Elanbket sheld be free from gxash, zoacrete ond other foreipn woterial.

Where the impeivicws anbankmeni is &2lse a roadway ov rvailveoad roadbed,

materialn shnil goafrim Do the requircecnts of Arvcicls 25 13.%.

Befer o Tiem 8 of fdederdyem 1,

CTARD ASFLTERIP M
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2B.14.3 Placement and Comoartion. The entits bedy of the fill, iuclud-
ing upstream aod dounsicoom porticns, shall be placed anc ceriied up af
the same rate, «ith provisicn heing rade to bond the layers of adjoininp
gecitions teogethex. Uhers 1t is dixpractical, in che opinfun of the Engi-
LeEY, U¢ Calry up cach layei ot Eill over the entirvre ares= st the zape
bime, the slope of any existing E411, or ethe stepe of the natural ground,
againgt which new £11) materizl is olaced, shall he cut or ploved into
Benches having level beds and vertical sideg, and eash _ayer of new fil'
shall terminaie in such & beaach. o oo cazse shall the horizonisl wideh
of the perch be less then the depth of the laver of £f111 to Be haddad
therein ne: shall che vertical slde of the bench be grealer in height
than ones fooi.

ALl #31] material siwll Lo placed 2n the ombankment parzflel to che 2xis
af the enbankwent iv appioximately horizontal layers nei to exceod

i inches in uncowpacited thickness over the prepared foundation er f£iil.
The embangmeat £ill shall be constructed by placing the matetizl as in-
dicated on ehe arawings. PFPropar equipneac shail be wsced on each 13§t to
remove mounde and ridyes caused Uy dumping operations aud to obtain
unifors thickrness prior fo compacting, a=z well a5 io provide a redsonably
smoolh lding surface for equivment,  After oach layor buas baen propesly
spread, It shall be sprinkled ov veitted 18 neczssary to provide the re-
gquivaed ammmt: of water fo1 pluper compactign z2nd worked to epgure wal -
fovm molsiure coniend, slter viich the laver shall be compacred to the
required denzdty hefore tihe neut Tayer is placed shercon.  Conbined
crcavatlon, hauling, avd placing opevacions shall be such chei zhe ma-
terials, whel cowpacted i the embanknent, will be blerded sufficientiy
o soomra The heat pvactdcable degree of compacikdon, bmpeimzability, and
siahility,

The Cortrmctor will be recuired to break up the sarthfill matevials,
wither ar ghe place of cxeavaticn or on tho ewmbankmons, to sueh maxizum
Bdgze a5 s dei@rmined necvssary by che Enginecs to securc ihe specifiod
dengity of e material in :he embankoeol. Zuuipreal on ble enbankment
snall gpread ouf and not treck sarh other to such an extert as to aoke
tutz. The op surfzce of the £ill snpall be kept crowned, with grades
ast o exceed 2 oper cent, o ensurc flee dralnsge towand the siopes,
Tae rolled surfree of esch 1dfz shnll bz rouphened cr tuessncd by scar-
tfyiog oo the satdsfoction of the Enginzer, heforz the succecding layer
iu placed theracn, 41 ordev o provido e reressery bond hetwecu cach
Jife.

Fobow to aad auring e compaceing oporagdiens, the waterdal dun gach
Layvern of Che embankment shall Dave the besit prachicable wolsvore con
Lent, and the weisture centoot shall bz uniform chioughour the iavor.

To obtain the besc praceicabiz molsture coatesnt the Coenziazctor uwill he
cequired Lo porforr such operations &8 are cecessary.  Supelementary
water, as reguired, sbhall %e sadded o the materis) on the eaychlill,  FF

(FE0 — G57Lf6577 )
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the £itll metecial in boliow aress ¢r othoer cxeavations contains an
excess of moisture pricr to excavation, the Centvacior will be reguited
w0 excavate diainape chanmels oo periorn suck work as may e uescessaiy
Lo reduce tle wolsture contewt of Lhe materisl. VYerkine of the materdal

wattel contant,

Water zaquiped to bring the warerial te the psisturs content necessacy
for naxi um compaccion ghall ve eveniv applied 2nd [+ gh=ll he the Coo~
twantor s vesponsibility tn sectrs a vniforw wolaitnre contend threughous
tha Jayet by such methods as mav be necessayy. Compactios slall con-
nense fsmediately aleer che laver has been beoughi vo the uniforw mols-
ture conbent pequived, and ahall contivue, with or slthows oddil Lonad
vatarlng, until each layer has been vuiformly cowpacied oo rof less chan
the specifizd dousity, Denslty tests will be made as necessery., Tf the
racezdal fails Lo west the densily specdlied Che compaction nmecicds
shall be atteved to obtain the specifiad denaily,

Fn tesetictad orews successive prsscs of tle conpracilon equioment need
o pverlan ity arifoom conpaction f= required.  Wherse new wakterial 1z
placed adjacen: to old materlal, «ither origingl jround orv embankment
£ill, ike o3d materis]l shall be cus or bralen by machine or hand meehods
uncil it shows the chutackericcie color of wndricd meierials. The oo
pacition equipment shall then woxk on beidh meteyials, bonding cthem to-
peihar,

The ewbanlbweni mateilsl docleding ¢he irtper core shall e compscted oo 2
deng:lizy of 92 per ceni of mawdimum density 2t optinmum wolsiure cantcent,
Tz flnal dn place woisture coatent ghall be within a range of 0 g0

& por cenio above opticum.

bWhevo vhe dmpervicus embankmeict is aleo 2 rosdway or railzoad roadbed,
the compoction ssquiremencs of Aveicle 2B.OLY.3 shall be nzt,

The drvadpage bianhet, where required, 233lil be placed in horizontal
Pnyoxs aoy were thar o inches ia thickoess, sheil be compacied oo 7 pey
cenk relative depsity as determined by ASTM 02089 and shall have a
cospacted dapih as indicoited en the drawings.

Fiprap and wipzap bedding shall ifave mialwa in-plice dephhs 28 indi.
caced ar the draviags and sball carPorm bo the vequirements of HGection 26.

L e g

26, 14,4 Habgrads Finizieing, Saegiade fdnishing shol] be pezforuwcd in
accordance wich the requlsenents of Areic.o 2B.12.4.

L.V, 5 Hlope Moteciion.  The sleopes of all impouvioes embankments
shall e protecred by placing wipvap and ripiep bedding ar 6 dnches of
topgoll ond seeding as dindicoced on the diawinga. The downstrcan foes

(P H321/8572 i
(SI7E PREPARETION - D 22 TR-0
fGHIYS

NE34PO00216



P TTYYIY OO e SRS

US EPA ARCHIVE DOCUMENT

]

*

vt the smbanksoats sivil be piostesved vick riprap and riviep bedding
wheoro indicatsd ou bhe dswirns. Seedinn, fertbiliving oad mulohing are

covered in Section 2, Ripcap and ciprap beddfog ace coverwl io Scc-
cinps 20 and 2%

A1l zicpe protection work shall be perlosmed oo woon ailer complerion of
the embankment as pocesible,

FB.14.0  daintenasce.  Tae finiched impeomuions erbankment shaltb be
mefnrained thyevgnout the work vader Liese specilicaciuns, Wheoe the
H

inprrvious rrhanrkment alse serves cs 4 zallivad or roadwsy 1cadhed, vhe
reguizesents of Articie 2E.23, 6 shall alse epply.

2,405 STACKUR-RECTATHMER BERM.  Corstrusction of the sracker-reclaime:
brem shall Znclude sonbprade prepsravlon, malerilals, placemsnt acd com-
garl Toay, sabavade finishing and soil cemeat applicacion.

28,15, 0 Subgrade fFreparetion.  The berm site shall be prepared (s spec-

ified in Avricle 25 1Z2. Freparstiow of thoe subgl ade shall be as speci-
Eied in Artdicle 2B.13.1.

2R.1h0E Maveglalsg., Lo the maxinum exrtert avallszble, sulitabie eaTEn -
Lerials colelned fram cucavations clagsitied Texcawazed nacerials™ shall
e wead for coastrurtivn of Lhe stazeher-veclaimer bkers.  Lddifioona) ro-
Lerlal, 1t aony, sashl be obialowd Diom Lorrew arcas ss desipgnated oo ths
drauings,

A1 material miaced on the embankment shall bo freqs Dyom prash, concrele,

E)

antd ¢cthoy foredipn matsrial.

Wi rocds of
inenkt

the upner 4 inckes of Che ewbane-
3 N is iy
i . ﬁ

i =h
Rpric:

-

411 maserial within the [dnlahed sabpuds shall neet che requiirmonis of

Arkicie 2G0T 2.

2R, 1503 Placewent and Cowpaction. ALl embankmest £l mareiiz] shatld
e oldaeed apl conpacted as specified din Arvicte 23.13.3 For railcoad
roadbade,

div.lr 4 Bode—comeni.  Boil-cement presarvation, olacing and cowpaciicon
shall be zs spocified in Seciion 2H.

k. L6 GENERAL FILLE, Uenstruction of generzl Fills shall rwmelude
metexials, subprede proporsbion, and placemant and compaction,

ralered in arcordancs with Iwer 9 of Addendunm |.

CPSn - BaAlfanl? 1
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28.16.1 Paperiajs. [0 the maximuw extent swaflable,

maccrials obotasned
shall Le vsed iol

TIam fucavstions
EENSETanE o ol

clascified
en2ral fidls

siitabple cereh
Vewsavabod mmterial sz

Additiconal material,

Lhe eliaor-

e
(=]
-

if aey, shall be ebbaired fraom boizow 2reas os frdicaced on
ings.

&1 ousita avaitable ezith maiecria', exceptb abjectiicoable neterial
epeoificd sbove, mey bo urilized in construction of general fills <o-
cluding reterial clessified as Groups CL, ML, OM-5C, MT-CL, (L-C1I and
bl

AH.16 ¢ dubgrade Freparvatlon. After preparacion of rhe peneral [i1l
sire, e aubgrans shall we leveled and Yolled so surfinee meierials of
tig sarbrrade will ke as compact and well bomded with ele fEist layer i
the genersl $i11 as sezcified for suebsesjuent lavers

Fuachh Laver of smaterial beine compacted shall e undiformly compeored
ucing cguigpnent atd moefthods which will cchieys fhe soccifiod denasify aod

Aeisture centenct.  The Contractor shall add wsier and baxrow, tise,
Rlade, oy orheroiee warl rke material To each laver as rvenquited ra
onsnye UAGInE: wolisturs content andd adsquate corpacclon.  Fach Layes
srgli bhe thorcushly coapacted Ly ro’lling or olbern arccaprsule meshods o
a dengsicy of B per eept of masinoum depsiby ab cptimom meiztate goabeout.
The Fivar an-place molstice contant shall ha within the limivs of 7 pey
cont boicw o i oper cent above opiimum moisturs, LD iche naterial fails
Les izl Lhe modsture density regulesnentis Lhe 1410: spall be broken up
and reprozessed until the specilied veguiremenes arc mot.

In.. 0 LuAL BB Construcition af the coal iselectlon beim
shall dsclode subgrade prapaeaicion, saterials, placement aned coinpzoi lon,
subpzade Tlodshing cnd 5o0il cemend applicacion,

3 A
Specilicd in Avbicle 2B, L2,
speacilie=d dn Avricle 2B.16.2,

Fubnrade Prepazation The bewm site shall be puapared ng
Frepagsiion ol che subgrade shell bo as

Bofer o Trew 10 of Addendon 1.
Lefer te Toem 11 of fddeadon 1.

(P50 - LHT1/5572 )
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Duct bank barkTill shall we comparckcd backFili. Backfill raterial for
duct bankz =hell be zsuirsble job excavated material.

fompacied backfill material shall e Ifinely divided and free from de-
bris, ciganic material, and stones larger than 3 inches in prestest
dimension,  Compacied backfill matasrial shall be placed in unifeim
lavers natb exceceing & inches in uncampacted vilckness, Inecreased layer
Chiclnens may be peroitted Tor nonsohesive taterial if the Contractor
deipnsirates te the salizfacticn of Lhe Fagineer that Lthe spacilied
copmpacted denzity will be obtaincd Tne methed of compaction and the
equirnent used shall be appropviate for the material [o he compactod and
shall not transmit dedszcing shocks to e Juct bank., Trenche backfill
gh=l1l Le compacied to not less ichen 9% per cent of maximum densliy,
Molziure content of backIZll materiaol sha'l be adlusted as requized to
ohtzin the specificd dens ity with the compaction equipnent used,

LE.AE PAVIMENT WEMOVAL AMD JEPLACEMENE, Cuts it comcrete and asphalt
pavenant shall be wo larger than nececsacy to provide adequate werlking
space Iow proper dnscallaclan of pipe &nd appurtenances. fCutting shell
he startod with: & concvobe saw in 2 mazonar which wil1 pravide a cloan
groove at deast L-5f2 inches denp zlonp ezeh side of che trench.

Concrete ond asphalt pavene:nt over frenchog excaviced for pipelines
stall be repoved B0 that 2z shealdar nor lezs than O inches in wideh as
any prdnt is lelt betweoor the cot edge of the pavement anc bhe Lop edzs
af the trench., Trench widih at the botrom shall not be preatetr than ag
the top and no undercutiing witl be permitied Pavament cuts shall be
made tn and heotween styaiphs or accurately marked curwved lines whicn,
unkess otbhoerswlse roeguized, sball ke parallel o the center fipg of thn
trench.

20,27 HAINTEHAHCE A%y TMESTOAL 0N QF FLLIS, FMHANKMESNTS, &80 BACKFIELLS.
Fills, awhanknents and back T11s tkst settle nor crade bofove final an-
ceplbance of the work uynder fhoese specificot ons, =ad structures and
other [acilitlies davapen by suck sebtlement ov erosion, shall e re-
paired. ‘The sectizd or croded areas shall he wofilled, compactcd, and
gradad co confora: ro che elevatlom fadlicared on the drawings or o the
elevstion of the adjarent ground surfacz. Damaged facilities shallt be

e

repalred o 8 wanner acceptable o the Fagineer.

AROAE S FINAL GREDING., After 211 comstructicn work under these spacifi-
calinns bhas been conoleied, all grewend sueface areas cizturked by thisz
comstrastion oY consTIusiion plant ang cperaticns shall be giaded. The
gradivg siwll be floished o Che contour: and elevatlions dodicared ca
the drawings o1, 4f neot indicated, to the mateching comtocrs and eleve-
tions of the original, uvedistutrhed grownd surface, To arcy avent, the
final greding shall provids saeoth unitonn surfacing and effective disin-
age of the ground z2ieas.

(G0 = 65FLFA5TE y
(SITE PREPABATION - T2} iB- L7
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Tepsoil shall be furnished in tlie areas and to the depikhe indicated cen
the deawings Lor the s2il erasion protection work. Tonnoil shall be
provided as specified under Article 25, L2,

IR, 2G5 DISPOSITION OF MATUEIATS. Fxeavated earth oateriazl shall be usad
te conskrunt [llle, cmbankmeats and backfills to the extent reguldied,
Excavated rack shall ba crushed a5 specified ia Seckion 29, Surpilus
carih, if any, and matevials which are net suitadie for FLils, cmbanlk-
ments, znd backfills shall be snoiled on he sice in a manaer and Joca
tdor as directed by the Eopioaer.

Moterizls zhall be devosiied in the diszoosal arcas and leveled and com-
pactad in 12 inchk maxioum layers, Conpastion shall he by three passes
ol a bulldozer.

28,30 RAVLEOAD UPCRADTHNG. Bajlruad upgrading work on the existing
railroszd traeks indicated on the dyawings shall be performed accovding
to the fallowing rzequircmcnbs.

2B.30.1 FExisting Track Romoval. Lxlsting tracksge remcval zhzll he
performad as specified ip Aclicle ZA6.

28.2G.7 Rowdbed Copstrucrdon, The existing ceedbed shall be regradad
ditd constructed as specified im Article 2B, 13.

203003 liackage. Railcoad trackagz will be installed under separake
speciiicaticns.

CEBD - ESTLAGET? }
(SLITLE PHREPERATION - L-2) -1
el el
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Seckicn L - RIFRAF AND RIP2AT REDDIRG

21,1 4FEMNEEAL.  ihis section covers provcdures [or the donstablation of
dveaped rivran and riprap bedding.

Riprap and! riprap bedding shall he requiired at the leeations indlcated
su the drawings., Thickaess of riprap @#nd riprap hedding shall bo ez
inddiszeed orn the dyawings.

2E.2 MATERAALG. Riprap and riptap bedding materials shall e in scool-
dance with rhe requirencats of Sectioun 20N,

2F.3 PLACEMENT. Dumped riprap anc riptap bedding matevizls shall be
»laced oo zlepes designated on the drawlngs. Earth slopes shzll be
compacked as specifled in the sectdon covering construction of the
slopo.

Uhere required by the diawings, = riprap hadding Blonke: shall be placed
on the prepacsd slope ot arves to the full spenified thickaess of each
layar in sue operation, using methods which will not cause zegregacion
sF paiiiele eizes withian the sedding. The surface of the finlshed layny
shaulid be reazonzbly cven and froe Lrow volnds or weindrows.  Addizionsal
oyors of heddiog material, when required, shall be placed in the sans
menner, uslng wethods which will not couse mixters of the matorial in
difrerent layers.
Stous for riprep shell be placed on the prepared slepe or srza n oA
manner which will peoduce a reasouably well gradzd mass of stone wigh
the mluimun praceicalic porcentage of woidas. The entira mags of soans
shall be placod in conformance with the lides, grades, and chicluesses
indlicated mn the dravings. Riprap shall be placed Lo Zts Fuli course
thiclkness in one opesarion and ia such a wannee =5 to avoeld displacieg
the voderlvlng material., Plscips of riprap in layers, or Dy dumping
into chutes, 6f by siwilar me<hods 1ikely to cpuse sepregation will nef
be socinitiod.

1he larger stones shall be well distributed and the waiive mass of stene
shzll conform &0 the graduaiion specified., A1 material placed as ripray

protochion shall be sa placed ond distiibuted that thore will ke o
argc mecumuletions of elther the laiger or smaller siwxes vl siong,

it is rthe intenc of these gpecilicebions fe produce [alily compant
tiprap pretection in vhich all slzes of matorial zre placed in theirv
propry propertions . Stome frapments iz risrap sinll be durmped and
praded oif in a manaer which wilk insure thar the lacgey rock foupnenty
are unlfermly distvibuted mnd that the zmaller yvock frasgaenes [LLL the
spaces beiween Lhe large rock fragments. The rescelt shall be @ eompact,
vnifozm rpiprap lLayer of the specified thickoese, Eand plecing will e
reguired only io the extent necesgayy to ohitaln the results specilied
apove,

fERD - &LT71/5572 j .
{NTTR PEEDPARATLON - Da2) Z2E-1
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REPORT FOR THE
INSFECTION OF THE BOTTOM
ASH POND AT
B NORTHEASTERN STATION

8 RESERVOIR

ROGERS COUNTY, OKLAHOMA,

Submitted To: American Eleciric Power

Submited By: Golder Azsociates [ne.

Bl Oistribution:3 — American Electis Pawer
3 = Golder Assoriates Ine,

Date April 20059 Project No. 0939008820

NE34F000085



-
<
L
>3
-
O
o
Q
L
=
—
L
O
o
<
<
Q.
L
v
=

Gaolder Associatas Inc. =2
SEEL Lok Lonhor s
Ab bl DG T ATAS

RN N A | Sty

B -t
Fope (4705 A TR

A prll A N U ReF s U W RS- )

Admerrcan Flecirie Mo er A
| Erserside Flaz
Colunhi O3 3320152373

Adns M Peden ) Aomaes, RELSenkor Enzipeer - Ceotechieal BEnoiweeing

RE:  FINAL REPORT FOR THE INSPECTION OF THE BLYTTOM ASE
PONT AT NORTTEEASTERN ST ATION
ROHGERS COUNTY, RLAHOMA

(EAHT Y TP A TRTEHE

Ciolder Aseoviares Ine. iGldery is pleased e sbion the arcached sisoal imspection repmt for e
Public service Commyprtny of Ok Ladeamn < Bodtean Ak Poad a1 Sothestorm 3 and 4 Poseer Station.
The nspoection was perlommed By b SVachael 10 Chialson aid 3. Ralwel L tspeoa, PES angder the
direction: of Daeead Lo €8 Sadmick. 12050 S William R Smaith and ST, D evid 1 e (Pl Tnv-prectnm
Coordimatery wisth AL wors prosent doring the igspection. “This sork was perlorined in accordines
with vy proposal duted Bebroaey 230 2008 and Service Agreemars TOIRE0X 88 sioned Murch 5.
Zidl

Woo appiociale Ais apparioeedy do o ide cngdnesone seroices we AEFD Ploiee doo gl hesiane o

el o of the wndersigaed 110 s funoe wny Parther guestesns reguice swhliiema] ainformanon, o
wanld Fehe to disewss the conclusion. presented in this pepaot

Wory il g s,

GOLDER ASSOUIATES INC,

AP o s £
{ ".I. . .r' . L '\-- ."." - z‘l . rl. h -'.I. <
I'_ . -. i ___,rr . i 3 _,.-..-' __:_ : .{-_. _-'__'__- B ..__- ‘_ -_.'_,
Ratuz! LoOspina, PL Bl L 0¥ Sauloachk, POEOCHE T ag# 1597
Pronerpat and Somwr Coasalbie Prinwipeg anid Practive Temder
RO e adp
{rstilbastiens: 3 Copaes - Aunerican Llectnic Power

A {oples - Clalder Aceceiales b,

CUMERICES ACROSS ASHIDA AS AUSTEA 1 FLIFGRT . NOPTA MERIGA AD SOLTH AME Shee

NE34F000056
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DAM & DIKE INSPECTION REPORT

BOTTOM ASH POND AT
NORTHEASTERN 3 & 4 STATION
ROGERS COUNTY, OK

INSPECTION DATE M™arch 31, 2009

Ay — g
PREPARED BY 7.{-7/{ _ DATE ¢ Fo .
"Michael T. Chilson

S . s
REVIEWED BY /.- i 7 o DATE
Rafqef I. Ospina, P.E. . -
\‘» cE ; ,: ;"'r:/l .
APPROVED BY  : 5. 7 /7 /it DATE -2 Fas

Davic L. O'Sadnick, P.E.

...........

PROFESSIONAL ENGINEER
SFAL & SIGNATURE
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PUBLIC SERVICE COMPANY OF OKLATIOMA

BOTTOM ASH POND AT NORTHEASTER 3 & 4 STATION

Annual Inspection and Engincering Fyaluation

CERTIFICATION

I hereby cortify that 1 (or engineer waorking under my diceclion) have inspected and
cvaluated the facility, and being Familizr with the provisions of Oklahoma Waier
Resvurces Board Rules in OAC Title 78525 (a5 amended throueh Tty 1. 2000 ), atiest
this report has been prepared in accordance witle pood engiveering practices.

—_ -

y e
.'ll Y f/' AT
Ay L T N e
Frimded Soome od Kegistered Prodzsaaisd Eogineer
E‘ & .'/ - ;'I
i E £ ] '
;)-; z_':_\ g Lo LA 1 s i
Tiae ¥ R,
..-f/."_'..:-'{“‘-'pf:"_ x’r - P T T ﬁa_
Ay — e
- e T STk i g
. N L - . h . . . . o — - . i
faire: ¢ < Revistration No.o ~ -7 6 A0 Mt S
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April 2004 -1- [ 3S00G K- M)

1.0 INTRODUCTION

1.1  Dackground

American Fleerrie Power (ALY Serviee Comombon Cool Fogineerne adminisiers the Dam
Inspection and Mamtenance Program at AEP facihitics. AEP contracted with Dolder Associates Inc.
{Crolder 10 comrplete the annnal inspeciimn of the Hotlom Ash Pond at 1the Modheastent Unies 3 aned 4
Power Stabion. Thas mspection was completed to Tulfill o part the reguirements ol the Oklahoma
Wawr Resources Board i Oklaboma Administranse Cade Tile 78525, and to provide AEP an
ervaluation of the {acliny o wessl o the prontanio of mamienaoce acts ibies. This wepont conlinos
Golder s obsenvations. phatosraphs. conclusions and reconunendatians with inspection certification
of AEP"s Boltenr Ash Pond at Modheasterm Umits 3 and 4 Power Station A completed cheek st for

the dam was submitted 0 AEP on April 6 2000 and a copn ig incloded in Appendix A

Mr. Rafoel 1 Ospana. PLEC and Me Michacl T, Chilson. of Golder. under the direction of Rr. D
L. O sadnick. P.E. with #Ir. William R, Smiath. P.EE. and Mr. David R Lee af AEP visually
mspecied the domt on March S0 200480 Afthe tnne ofinspection, the lemiperiiore was i (e &0 wodh
pantly cloudy shies and high windz, The severits of nated deticiencies and e adequacy of treeboard
andd spillway capacities were assessed based on the operation of the dum ot the 1one of vsit. No
anals tical assessment of the hvdrolopie or livdimolie perfonnance of the dan annd ecnponents wis

e

The tollowing decuimentation, prosided by ARP. was reviewed and wilized during the preparation of

this repart, and g included in Appendig C
o Public Senoee Compuny of Oklabhomn Norheastent Sution Umts 3 & 40 Ash Disposal Site
Figure 3. Draving Wumber 8300 4=4. Dute s illeyible.
v Public Sernee Companye of Oklahoma Northeastem Stanon Ligs 3 & 4, Sie Gradme Plaot

Site Area [V, Deasing Numiber 83]127-E. Last resision doated 1985

1.2 General Descriptiun of Dam

See Figune 1-1 for the locanea of the Bottom Ash Pond, and Figore -2 far the site plan view and
aerial photopraph. T dion s a3, 200-Foor long eross-valley impoundiment on an wninamed tobotane

ta Fourmile Creck

Golder Assoc|ates

NE34F000100



April 2004 -2 [ 3S00G K- M)
GEWNERAL INFORMATION
Dam or Resernoin Hotlom Ash Pond at Martheaster Power Station
O er. Public Seryvice Campars of Ohlihoma
Ty e of Dauna: Earth-Fill Structure
Date of Construction: |74
0% Hazand. Lnelagsified
LOCATION
Caunty Rogers Cotnty
General Locahon: Approsmdely 22 mules north-nedheost of Tulsa, Ok
Stream and Basin: Unnamed tributary o Fourmale Crack.

YVerdigns River Basin

¥
Dam Crest Eles adion ' - B30 Fee-X1S (low poot near gmereengy spally)
Maximwn Water Level™ ~- 626 feet-NSL (eleyation of cioergeney spillway weit)
Curnent Water Level™: - 613 feel-MAL
Huigeht": - RV T
sSurtace Arca a0 acnes

Bueservowrr Capacity

at Nonmal Water Lewel: Liepth and velume unkoown

Mees 1.0 Elevanon of onest amed (o were ealimated from g site plan provele by ALP fited: Ash
Dispozal Site. Figure 30 the daee oo which is illesible 23 Elesaoons caleulated based on v isoally

cstimated affects fram the dam grost,
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2,0 SUMMARY OF VISUAL INSPECUTION TERMS

The swmmare of the visunl observatons presented herein uses worms 10 descnbe the zeneral

appearance or candiion of an ohbserved 1em. activiy ar struetere Thear meaming s andersioad as

Fallows:

COMDITION OF DAM COMPONLENT

Cood:

Fiar

Poor:

Aocondition or activity that is penerally better or shightls better than what is
nunimiglly gvpected or anbcipated rom g desien o oconlgmngy poml of

LR TRIT

A condition or actnvaty that zenerall meels what 15 ouoimally expected or

anticipated From a desivn or mainwenance paintaf view.

A condition or activity that is peneralls below what is minimally espected or

anticipabed from o design or maunienanee pomt of 1iew.

SEVERITY OF DEFICTENCY

Ymor.

Sizmificin;

Exgossivg

A refurence 1o an obsernod deficeney (ey, crosioi, scepage, veoctabion,
etoor where the current maintenance condition 1g belaw what s nomal or
desited. but which 1z nat currently cauging concem from o structure satety or

stabilies poant of view.

Acrefierenee tooan observed deficency (e crasion, seepage, vegeliion, ete )
where the current maintenance prowram has oeglected to improsve the
candiion.  Usuallh  these conditons have been idennficd in provious

mspections, but have not been corrected.

A refereney toan obsernved deficieney (e, crosion, scepage, wegetation,
etosd wliere the counrent mainteoaee condition is aboy o o worse thao what 15
ol ar desired, and whieh may Tayve affected the ababdy of Uw abserver o
properly evalwate the aivucture or particolar area being observed or wineh

mas be o concem fram a strscture safiely or stabilite point of s eew

Golder Assoc|ates

NE34F000102
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April 2004 -4 [ 3S00G K- M)

3.0 VISUAL OBSERVATIONS

Se« Figure 3-1 for the location of structures and deficiencics iternised Dalow.

31 1oflew and Owiflow Strectores

Thye prmary outtlow stracture, emgrgengy spillwav, sewer inflow | and inflow culs¢ms were mspechd
wd depieted in Photogrgtis 1 othrowshe 300 These conerele struclores wee structorally o goad
condition,  The flow-way and dischorge aren of the primarny cutflow structure extends off site and

were nal inspecied,

The concrete chude emergeney spllway has boeen madeficd with 3 Ifsamv:h-high metal plate war

mstalled across the control seetion of the spilhaa

3.2 lpstrenm Slope

The wpstream slope along the norh and west sharclines. depicted in Phatagraph & is gencralls in taur

camdmion witb ominor cxwent of wody vosetation watling the riprap shore protechion.

The upsteeam slope long the somth sharchiog, demeied o Photograph 7, becomes sheeper (- 11 and
higher than the north and west shorelines. The aprap shore proteetion s sporadie or not present oy the
areal est o e mgin peael, bue not seegssirily required dog 1o the ghomer Reh length - Signilicing

surlaey iengpulantivs, causig qoneentrated stomm flows and ¢rosion gullivs wens obsenoed

3.3 Crest

The crest of the dam s geacrally m gond condition eacopt were a couple of minor ruts hawve

developed at the nonh end of the resenvoir

J4  Downstream Slope

The dowinstocam slope 15 e facr condition. Noosaons of slowshime o other istabaliones were obsers ed.
Trees omd undesirable vogelation was obscrved on the lower half of thw dam and antang the riprap

wlen present

Golder Assoc|ates
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L
1

April 2004 -

35 Toe

Standing water was obsened at the tow in o locations on the west end of the resenoir. An active
secp with approsimately U] efs of dischiaree aoas observed on the south end of the reservarr. This
seop occurs where the embankment i the highest sathin the pre-existing natoral drainagenay. o

signs af sloughing ooy of these arcas were observed. ATl Alawing waker was clear.

Golder Assoc|ates
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4,0 CONCLUSIONS AND RECOMMENDATIONS

Table 51 summanees the defickencios and  recommendanons  for the Bottom Ash Pond at

Mortheastern Units 3 and 4 Pawer Statan identitied by Golder.

Thie dam is generally in fair condition. with seme indiy idual components in poor condition. Mo siegns
of sloughing or ather embankment wstabhiies were obsenved.  The cmergeney spullwas s parbially
abstrocted. undesirable s cgatation ewmsts on the upsticam and downstream slope. and active seepree

wis chsered at the downsirogm o,

To waddress the deficiencies identifed au the Bottam Ash Pond at Wanheastam Unis 3 and 4 Power

Station, Golder recommecls the Followmye nemedial actons:

v Confimm the modificd cmeraengy spilean does not ereate a nsk for staees higher thao he
dusien peak stime. Clear the brush away from the emersenee spillaon cat and side walls

o Bamote all trees and uodesirable sepetanon from the upstream and downstream slopes to 30
foud bovond the foe of the dam. A gmss eoner should be established and mamimngd less than
fomches i heebt, Herbacide shouwld Be applied peeall applicable coy onmental standacds

v Regrade, seed and muleh the sewthern upstream slope. vasl of the mgm poal and alag the
et channel. w prevent the des clopment of turther erosion,

o Repiade the crest oo the north end to remove amy nuts or depressions that may pond water,

v Dnsdall warr or other measnnng devics ol locatons where gotive seepaee was wentificd, and
maoetitor Al wet areas for aninerease i o ke, and for s1ens of cmbankment msabilite dowe

Ko saturated soils.

Ciolder alse recommends that an updated Emergency Action Plan (EAPY be doy cloped bighlishting
emereeney procedures and conlacts in the cvent of a probable, mmanent or ocearnng bresch . Golder
understands the Dottom Ash Pond s currently unclassilied. As part of the deselopment of an EAP. a
classification study of the dam should e pedored thar idennfies regions at risk of imendation should

the dam finl.

Golder Assoc|ates
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TABLE A

-1

SUMMARY OF DAM DLEFICIENCIES

Component of Dam Condition Deficiency Severity Recommendation

'nmane Spllwas Cicaod Mo MA Conlime: 10 vanter and matanm siracir:

Emergenes Spallway Fair Obstruction Minor Clear vegetation and mamtun npeap at entrance. and remose debns from
el chunnel. Confim spillaay copaaty after modiBeation.

Riprap Share Protcelign Fair Lingesitable ¥ esctalion % T Clear g herbigide woeds veriiion within thye niprap

Lipstrezin Slope Poor to Far | Lndesirable Vepetation Sipoticant [Clear establsh and mamtain o zrss cover less than & mebes i beight.

Surtace Irregulartics Significant  [Rearade, seed and muleh surfac 10 remon g irncgularitics and prevent

funhyr erosion

Crest Faic o Good  |Ruting Moo Ruozrude crest surbiece at norll end of reseovonr Lo remose mts or
depressions.

IXwnatngim Slope Fair Lindesirable Veactaton Siemtficant [Clear slope ta 30 et bevond tog, cstabhsh and moomtanm g arass coner less
than & inches i heght. Bomave vegetation from waiilan nprap

T Poor Seepage Sipmficant [Install werr w weasore flows. Momtor for inereased flow rates and siens
ol suclice istability due Lo soll saturation.

ME-Deficiency takle.x ex

Golder Assooiales
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Golder Assachates Inc. N (%

AR Choemiples Tociss Roo
lf-.llt‘:l'ul:':r. GLUI?E.P. EL'Q"F-ﬁERFD ? e (Jﬂl{ler
To cphnne 1770 496 437 » Associates

Fax|7: C LrCY-mF

April 6, 2009 Char Rl (- 9006320

Amenican Elevtne Power Comparation £ AL R
1 Miverside Plasa
Codumbas, (OOH 442152373

Adtesitivn: My Medro 1 A g, PLEL, Senior Enginecer - Gueotechnieal TorineeTing:

RE:  NORTHEASTERN PLANT
2009 ANNLUAL DIKE AND DAM INSPECTION
MNOMTHEASTERN 3&4 ASITTOND
TUESA, OKLAFIN 4

P M Ay

Crolder Acipinates e (lolder) s picwsed o submit the attoched nspection Choek sl Forns Tor 1he
ammuyal satete insp-.‘ctinn at' the Public Servics Company of Oklaluma, Noctheustern 384 Ash Poang
porformed on darch 310 20000 The duspocton wis peddormesd by Moo Mike Chilson and Rafact
Cripini, PLL. under the direction of Dave (3 Sadnick, P M W 1|] Cro Sty ancd 817 Diesad L
(PEaNC inspection caurdingior) with AEE wore present durieg the anspection.

(e enclosed Fesms are fo be submined oot Oklahome Watel Resourees Brasd Planning ail
Management Divisien. The full reperl af 1l nspechion wall be submiied to vouw gnder & eparmee
cover, The work was perfonoed in sceordunee with owr Proposal daed Felauns 230 2000 and
Aorvice Aureenient PSRRI YR

17 o s ¢ any gquastions, piease Joooe Nositete w eontiact i

Bony By vouTs,

GOLBER ASSOCIATES INC. —,
e
fp 5): ey .
L
fafuel [ Qapina. L P e 4
Frincipal and Scemor Ol Frimciph

Adlachiaenes: lospection Cliccklsgs
BRI DO rin

oon WO Stk - ARETP - Engineer — Geatechiical Fngincering
MOT Chitson - Galder Assoctates Ine. Project Engincer

ol Aot Foone Mowegn 183 ks 200 5 snzheas ore Fones Iins Tespey tc s 108 B Cars 205 Sarnibgssam 2ol T [ TR
Fooperl sissbe e dven e Eres Danecn boehen - fousid gl

QDFFICES ACRDEZS AFRICA ASlA al3STRALLA, CURCGPE. NORTH AMERICE, SOLTH AMERICA
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OXKLAHOMA WATER RESOURCES BOARD
FPLAMMNING & MANAGEMENT DIVISION

DAM INSPECTION CHECKLIST

NAME OF DAM: Nodheasi Siation Bottom Ash Pond  COUNTY: Faogers

OWNER & ADDRESS: OWNER APPLICATION #:
FPublkc service Company of Cklahoma — OWNER PLAN#®:
PO Box 201, Tulsa. OK 74102.0201 IDENTIFICATION #.

PURPOSE OF DAM:  Bottom Ash Setllement ~ INSPECTED BY: Rafael Ospna, Mike Chilson

LEGAL Saction __ Townshly _ fenge: _ HAZARD CLASS: Mol classified

WEATHER: Windy. Clear 60's rained previous nighd  INSPELTION DATE: 03651:2C04
ITEM ki N M/A | REMARKS

1. Ganeral Conditions

. Alterations to dam?

o, Deve'opment i downsream *oodplain?
C. Grags cover adequate’
B. Seftleinens, misaligoments or gracks?

Grass cxnnesively hinh in areas

F Receat tngh waler imarks

I RNANENEARN

2. Upstrean: Stopa

A Erosion?

B Trees?

C Radent holes?

D Draeks, sellismanlts or buines? v

L Adedeate and soand rip rap? v
3. Intake Structura concreta | ¥ rnatal | ¥ Pumg-out strecture

Steep Irregular surfece cavsing guliss
i Small koes At sneth walssdine

RARNEN

A Spalling. cracking, scaling? ¥
Exposed remigreemien? v
C. Comosinn present? ¥
(¥}

. Coatmg akeqLate? ¥

Laakage™ ¥

B
=
F. Tash rack adequate? il
G Ghslacles o inlst? v
H Crawdown opermive? closns I_ Open A,

4. Abutinent Canlacts EURER ¥ Elear brush from greing

A Erosion cracks or shdes? v
B Seepage v
5. Emergency Spilhway
A, Obstructrons? v Clear sresh ahenaechog exi!l channel
B Frossn?
C. Redent ho os7?
. Downstream Slops
A Eragion? ¥ Iregular surface causing concenlraled lows

<%

]

B Trops? v Clear iraes oninwer half of sloce
L Rodenl hules? v On nosh sloge
Ot Cracks, sefllements helges™ v

E Drans or welis fowing® v

F. Soepage ar ooi's? + In afhging: drainags fealute 2t sauth stope
7. Conduil & Qutlet concrete | metal ] | N&

& Spalling cracking, scaing? ¥

B Expnsed reinforrement?

-
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L
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O
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L
=
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O
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v
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Lo doirts displaced or ofsal? ¥
O Joirt malereal 1ot v
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ITEM b N NIA REMARKS

E. Leakage?

F Earth ercsicn?

. Concuil misalkgned?

RN LN

H. Qutle! channe” obstruated’s

Lot

. Stllling Bacin

A. Spaling, crackirg. scaing”?

B Exgrased remiorcemeant?

. Joints qiszlacen or affsel”

O. Joint matcoial losi?

F Joints [eak™

F Rock adequate

& Diszepater detencrating?

R RNENENENENENRN

H. Dissipater clean of debris?

. Concrete Splllway

Spaling. crackmg. scaling?

. Exposed reinforceme?

CJdoints displaced cr ofisel?

Joint maternal tosl?

S RSENENER

Lezkage'?

. Dizsipater celeriarating? f Ma energy dissipates

1'\.

. Dezsipater clean of gebris? Ry emergy issi oty

rio|nimiao|alm@|r

Cath grasiaon?

Y BN

1. Lullet channgl erding?

14, Gates

& Flirodgales broken ar beint?

B. Floodgates eroded or rusied”

R I

C Floodoatas aparatnnal?

14. Reservoir

A Developed? ¥ Industng; Lsss

B. Shkdes s erasiar on banks? v

. Reseroir managed? o

12, Insbtrimanls

A, Structurs nstrumentad? v

8. Nonitoring performes? ¥

*Racvaiuale Hazara Classification v Hazard Craces ficalinn Unkrown

REMARKS:

» 3! Excessive debris i concrete spilway sxat charnel. Ciear exil charnel.

» B} Monitcr active fiow in natura! drainage fealure on 2auth slope at highesl pont of the cam. Acditinanl wel b
e aazezaa b Lo of wadsst siopee — v revious nighd, renspec after sevass| days of no rains,

« 240 Steap {11 slope w! Iregular sudfaces extending - 2 30 {rorr easl abutment  Moen tor for concerntralec Bows
causing ecasien gulics

»  GB)Culard mantain grass cover W0 & Ciaar traes i 25 aff foe.

Q?‘“ .L._.g'.,‘“\_\m
NAME OF EHGIHEER David O'Sadnick, P.E.. Principal and Vice Pr Lentral Réqﬁn

mwm L

. 1
DATE: ;‘%’sﬂ/ﬁ &, 2007 "
ENGINEERING FIRM: Go'dor Assodigles mér \ W

SIGNATURE ! ,j’/ M 'r?./ j@f’{u”"’" Fnaré‘%'ﬁ{ ENG MEERING SENL

ta -
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US EPA ARCHIVE DOCUMENT
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1}

Frirmary cutflow structure;

Gord condition;

Flow-way and exit area extend off-
site and were not chserved,

2} Sewerinflow strocture;
lair condition,
3} Emergency spillway and creat;

Fair condition.
Maintain the riprap apron at the
inlet free from vepetatian.

Golder Associates

NE34F000118



-
<
L
=
-
O
o
Q
L
=
—
L
O
x
<
<
Q.
L
v
=

a)

Emergency spillway exit channel,
Fair candition.

Minor chstructions were observed
within Lhe exil channel. Clear debris
from the spillway and along the
outside of the training walls.

51

Inflows culverts;
Fair condition,

Clear ang maintain vegetation at
culvert openings.

6.}

Upstream slope, north and west
ends;

Fair condition, with a minor extent
of woody vegetation.

Riprap is generslly in fair condition.
Clear and herbicide per applicable
envirenmental standards all woady
vegetation from the riprap shore
protection.

Golder Associates
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7)

Upstream slape, south end;
Foar condition due to significant
surface irregularities, and
undesirable vegetation,

Riprap share protection is sparadic,
Significant surface irregularities
were observed in the steep [~1:1)
slopes, Concentrated stonm flows
and gully erosion are developing.

8}

Downstream slope, west end;
Fair condition, with significant
urdesirable vegetation.

Clear trees and undesirable
vegetation from all slopes to 25 feet
beyand the tae, Estaklizh and
maintain grass cover at <6 in
height.

5.}

Downstream toe, west end;
Locally in poor condition due to
significant standing water,

significant standing water at toe of
dam.

Golder Associates
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10} Downstream toe, south end,
Locally in poor coendition due to
significant seepage.

Significant seepage from Loe at
natural drainageway [~0.01 ¢fs)
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DAM & DIKE INSPECTION REPORT

BOTTOM ASH POND AT
NORTHEASTERN 3 & 4 POWER STATION
ROGERS COUNTY, OK

INSPECTION DATE GSeptember 17, 2009

e

J n'i v .-'.-:r Lo -"_'f
PREPARED BY Iw [ otdn K ersc: DATE e 7 92600
Witliam R. Smith, P.E.
¥ -
REVIEWED BY < jJ: ¥4 DATE e/25/ 10
Gary . Zyith, Pif; % =
APPROVEDBY 4. (..} /& v PATE ¢ fany

Pedro J. Amavya, P.E.

PROFESSIONAL ENGINEER
SEAL & SIGNATURF,

NE34F000003



TARLE OF CONTENTS
SECTEIN PAC
I—NTH{}DUETI[JN'! A UL LEL I IR RRRJE AT ] L) damd AN NN NN NN NN RN LN NN RN b RPN P PN b bn bk dbd b Fwbnhdnd nun e

T

[==3

SUM““‘ ARY DF EFISUAL DI;SER"A'I'ID Ns PR REER FE R AR R S F TR ] P e e T A TE N AR S LA FEE A REEE AT PR AR 1

EMERGENCY SFILWAY i L

wd

LIPS AN BLAITE oottt e e e e e reiin 1 11 et et 18 e eet e 4

L o O RRRRO -

CONCLUSEIONS AND RECOMMENDATIONS ... v nsisis s en st bnaritseseame

APPENDICES

AMPENDIX A inspection Phitographs

APPENDIN T Odklabumna Dam Inspection Checkbst Formis
AUPESDIX C Bottom Ash Dam Site Plan

AFFERDIR 17 Goidelines fur Herbicida Use on Farthen 1ams

-
<
L
>3
-
O
o
Q
L
=
—
L
O
o
<
<
Q.
L
v
=

1

NE34F000010



-
<
L
>3
-
O
o
Q
L
=
—
L
O
o
<
<
Q.
L
v
=

INTRODUCTION

ALPSC (american Electic Power Service Corporation) Civil Engincering admitistces the
1>am Inspection and hMaintenance Program (121MEy at AEP facibities. As pant of the 1 IMP,
staft fron the peotechnical engineering sectiom conducts dam and Jdike inspeciions annially,
M1 William K. Smith. F.E | performed the 2000 inspection of the botorn ash posd st the
weoitheasiern 384 Power Station, This repart 1s a summary of the inspection and an
pasessment of the peneral condition of the factiity. Appendix A prescms photas [at wiate
taken during the ipspection. Appendix 13 contauis a completed dom inspection and maintenanee
Checklist By as proveded by the State of klahoma Water Resources Boosd sumanizing inspection
Mardioes. A Dliek cogry of e Tuno s providald ae the cml of e appeodis Tor use duriee poriodic
imapections by plant personnel, Appendix O prevides site plans overlaid on satellite intagery to assist
nkand perseoned in perfonming peciadic inspeciions, Appendix IY contains mecommendod
suidelines on leehicide wse to control the areeanh of Brush and woody sepetanion near carthen

dams.

Mr, Duvid R, Lee of AEP Plunl Engineeriog, Regien 4 and M, Gory Merkle, plaat
nperanens specialist, Jodned ke Smithoin the inspeciea, M Tom Moveds, plant enerey
production superintendent. was the facilicy contact. The inspection was nerlormed on
sSeptember 17, 2009, Weather conditions were overcast with light to moderate winds. no
proeipatation, and temperatures ik the Low ta mid 70 (°F), Plaat personnel reporied rhat a

moderate amount of reie had fallen in the week Feading up to the ingpection.

Figure 1 prowides i plan view, in the form of a satellite image, of the hatiom ash poend, i
cimbanduaent or dam, pedinent dam features, and the dam's appurlenances. The dam 1= a
4, ZIM-towt lone cross-valley impoundiment on an wanamed eibutary to Fooemile Creck, The
dum s roughly U-shaped and has been Jdivided woto north, sest, mud south embankiments fr

his ingpeciien.

[am or Baservioir: Pratbam Azh Porud at Nocheaster Power Station
L hamer: Public Service Company ot Oklaihoma
Twpe of Dagy somed Earlln Emhankment Structuee

Page 1 af 8
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Prate of Construction: 70

[¥s Hazard: LInclassificd

Counly: Rogers County
Ciencral Location: Approximately 22 miles norh-northeast of Tulsa. (K
Stream and Dasin: Unnamed ribuiary 1o Founmile Creek:

Verdigns Biver Dasin

Mam Crest Elevation ' - 6285 foet-MST. (o poinl near cowcrgency
spillway)
mcroency Spillway: 625 foot-MSIL

Crest Blevation

Current Water Level - 0622 fee-MAL
Height' - 2405 feet
Surface Avea: 34 acies

Nuotes: 1.3 Estimnated from eonstruction drawinps, 2.3 Vissally estimated duting inspeciion.

SUMMARY OF VISUAL OBSERVATEONS
The summary of the visual ohsepeations presented hercin vses tenns o deseribe the genceal
appearance or condiiion of an observed item, activity or stiucturg.  Their meaning is

understood s [allows,

CONDITION OF 13AM COMPONENT

Crood: A condition or activioy that is generally better or slighUy better than
what is minimally expected or anticipated from a design or

mainienance painl of view.

[Fair or A condition or activity that gercrally meets what 15 minimally

Acceptanle:  expected or anmicinated from a Jdesign or maintenanes point of view,

Paoe 2 ol §
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P A condition or activity that 5 geperally below what is minimally

expected of antcipated from a design or maintenance point of view.

SEYERITY OF DEFICIERNCY
Mirer: A reference to an observed delicieney (e, crosion. seepage,
vegelaliun, el ) where e cument anaintenance condition s hofow
what is normal or desived, but which is not curmently cansing coneern

[rom a swueture safety or stablity ot of vigw.

Significant: A reference to an observed defieieney [ep. erosion, seopaygs,
vegetation, ete ) wlhiere the current maintensnce progrant hzs neglected
ooampnvee the condition. Usually  these comditions have boen

identitied in provious mspections, but have not heen correcied.

Fxgessive; A reference to oan abserved  detfciency (vor. eroston, scopape.
veoctation, ote.) where the current maintenance condition 15 above or
wirse o what is nocmal or desioed, and which may bave affeeted the
ability of the observer to progerly evaluate the sirgciune or particular
area being observed or which may be o concern from a strueture salvly

o1 stability point of view,

Emcrgency Spillivay

There 15 na principal spillway al the bottermn ash pond: water is typically recircuiated. The
cmergeney spillway ot the bottom ash pond 15 8 conerete overllow strueture with a desipn
crest elevanon of 5230 AL The conttol scetinn o the spillway was modilied with a 16-inch-
high ntal plare weir installed across its fall widhh at the time of inspectinn as shown in
Plstar 1. The plant has since removed tie plate o return the spillway to the vriginal desian.
The eonerete slements of the spillway were it good condition. Plinto 2 shows the discharpe
chute with the concrete in good condition, but with some signiticantly overorewn vegetation

at the downstrean end and sonte debris it the coute. ChverTow Trom the spillway diselirges
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v 2 hasin and then tews theowgh g culvert ender a railroad 2 off site. Phote 3 shows the

relative positions of the spiflway avesflow discharge chute, basin. and culvert. Figure 1 also
shows the spillway and discharze cubvert locations. The cutflow end of the discharee culvent
was partially blocked by 2 minor amount of nverarown vegetation as shown in Photo 3. The

culvart itsell was not inspected.

Upstreéam Slope

The upstrean slope of the dam was vbserved e ke in penerally good to fair condition. The
slope alumg the northern and western cmbankments wias Oversrown in 4 few anreas with a
minar cxlent of vegetatton 25 sthusvn 1n Photos 5 and 6. The fiprap shore proteetton was in
pood conditian. Seme slope areas on the western embankmerd alwove the riprap were
overcrown with significantly bigh vegetaton. making a thaoueh inspection of these arcas

ditficulr, as shown in Photo 7.

Uhe slope along the western potiion of the southern embankment, shivan in Photo 8. was in
generafly good to fair condition wirh s few arcas of maner vepctative overerowth within the
niprap and the miprap itsell in good coendition. The slope plong the castern portion of the
southern cmbanlancent way in (i condition. Uhis slope was presiously steepened by the
pant in order Lo provide aowider dots orest for vehieelar aeeess next to the railroad track on
the erest. The reaulting siope angle alenyg appresamately the upper 13 feet of the stope n this
aet {approximately 1000 feet of embankment length) is abowt 2] anstead of the destan slope
wf 2.5:1 (H:V) This avea was observed 1o be evergrowil wilh sigoilicantby Lo escessively
high vegetation including woudy vepetation as shown in Photos 9 and 1600 This area also has
stgnificant surface srcanbarities that have caused the concentration of storm water ows and
erosion gullies have begun (o foon on the slepe as shown in Phow 11, The plant has cleared
thi vegetation from the slopa and 2roins and controdled Burther yrowih since the time of
ingpeetion. The plant hos also repraded the steepened upper portion of the slope to shiminale
the surface imepularizies and instslled riprap with underlving peotextile fabric to prevent

furher erosien ol the steepenad slope.

Fage 48
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Crest

The crest of the entire west and south embankments of the dam 15 also used ot railread
ace2ss to the plant, The erest of the nomth embankment is used for vehicular access except
fur the area containmye the spiflway. The crest was in generally pood condition with no
evidence of misalignment, setlement, ar eracking. There was minor ructing and some
ponded water en the norh embankmeat crest as shown in Photo 120 The plant bas tegraded
this porlion of the crest and elimicated the ruting and ponding of water sineg the thme of

tnspection.

Dewnustresm Slope
The downsteeam slope of the dum was noted to bz in senerally fair condition. No apparent
siyms of sloughing, craston, or slope instalyhiy were observed, but partions of the slope were

ohscured by significantly overgrown s coctation.

The dewnstrcun slope ol the north embankment s shown in Photo 13, This portion of the
dam wag overgrown y sipmiticantly hiph vegetation. and some lrge trees on the slope had
boeen recently cut as shown in Phote 14, One animal burrow (Photo 151 was observed on the
north embunkrent, The downstream slope of the west emmbank ment waz in fair condition,
bul the condition was Jdifficult 1o chserve In some arcas beeause of sigmficantly overgrawn
vegctation as shown in Phetes 16 and 17, Typical views of the dewnstream siope at the
south embankment are shown in Photos 18, 19 and 20, Phote 18 2ls: shows the lelt
dovemslresun proin and a porion of the crest. This partion of the dum was alse overzrown
with stgnificanily hich vegelation in some areas {(see Photos 18 and 200, and some larpe teeos
on the slape had heen recently cut {Fhoeto 191 Two 2nimal burrows were observed on the
south embankment. {pe of the burrows 1s shown in Pholo 21, The phant kas flled o]l shimal
burrows, cleared all high vepetation from e slopes and groins, amd comrellsd further

vegetative growth since the time of inspeetion,

Downstream Tue
The downsteean toe ol the dum was desisned with a toe drain along the west and south

cmbankiments. This dranage systerm consists of a 1.5-foot thick sand amd pravet drvinoge

Page 3 od' ks

NE34F000015



-
<
L
>3
-
O
o
Q
L
=
—
L
O
o
<
<
Q.
L
v
=

blanket layer ol the Jam suberade that extends apsiream o distance of shout 1.5 times the
emhankment height and is connected to a 9-inch thick wravel and <and bedding laver ot the
tow that runs 12 feet up the slope from the toe and is ovetlain by o 1 -foot layer of nprap. The
toe drain was destimaed to alliw seepape frons the dam to exit at any point along its lengths
L., there are na scepage calleclion pipes to discharees seepage at specific bocations. Asa
conseguencs, seepape will rend to collect and dischuree at (the lowest elevation along e we.
This point is near the wostern end of the south embankmient at the loeadion of the pre-existing
witaral stremunbed (sve Figure 13 A goperul view of this Low point at the downstream tos 15
shown on Phota 220 Cleser views of the area, one showing oot of seepage discharge from
the e drain and another showing a recently installed culvert that is used as a pipe avir to
periodically measure the scepaec Now rade. are showa in Photos 23 and 24, respeetively, the
seerape flow rute at the time of inspection was 1.75 gallons per minute {epimk
Measurements by plant personne. over the past year have ranged botween 1 and 3 gpm. No

signs af slowghing were observed n the area and alt flowing water was elear.

Approximately 1000 feer of the oy of riprap o the tog dran along the sowh embankment
was inadvertently partially covered with soil by plapt personnel. (ote that the riprap
appenrs absent in Phatos 18 and 14.) Smea this sail was placed on top of 4 system that drains
subsurliace scepagpe. 1 is not expected to affeet the ability of the systern to funetion as

dosigned; however we recommend that thes process ot be continued.

Standing waler was obsers ed 1 a depression just downstream of dic toe near e south emd of

the west cmbankment. T arca was abowt 130 {1 by 30 R and s shown e Phote 25 Mo
seeps were noted that may be fecding the ponded area and this maoy simiply be o low area
wilete precipitation accumulates. Plant povsonnel repotted that @omoederate amount of rain

hail fallen in the week lending up ta the tnspection.

CONCLUSIONS AND RECOMMENDATIONS
[Bascd on our viswal inspection, 1t is conclucded that the bottom ash pond dam was generally
i fair condition 2t the bme ol aspection with 1o signs of distress that would indicate

possible instability, excessive settlement, misalignmient, sloughing, or eracking of the dam.

Fupue ol s
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A summay of our recommendmions 1ot generitt maintenance and continued monitoring. as

well s any recommendations for remedial activities, 15 provided as follows:

Recommendations for General Maintenance and Monitaring Activitics

= Repularly elear any cxeess vegetation or hlockage and mamtain free flow an the
emergency spllway inlet and discharge.

o Regelarly elear any éxcoss vegertion or blockage and maintain free flow capabihity
al the disvharge culvert just nonlivaest of the emergency spillway.

o Maintnn vegetation by cutitng at [east twice per vear. At areas where it is aot
feasible tu use mowins cquipment, such as areas wiath riprap, contnol vepetation with
use nf appririale herbicide er weed trinmers, power brush cutters, or similar
cquipment. Cieterad vegatation contrel should extend to 340 feet bevond the toe and
groiny. Appendix I contains recummended puideiines on berbicide use 1w control the
growth ot brish and woody vesetation near earthen dams. NMaie that o licensed
applicator may De regured,

o Ilaintain a prass cover al areas withoul riprap o prevent erssion. Note that the
Oklaboms Administrative {ode rule reganding prohibited vegetation has been
changed, effective May 27, 2030, w inchude prosisions for provendiog and repainng
erasien and now states os follows:

THI:25-3-14). Prohibitad veoetation and erosion

Froes and heavy vegelation shull be removed from the slopes and crest of
earthen embanknents and emerpeney spiilway aren, Trees and heavy
vegetation shall also be removed from an atca a minimem distenoe Aom the
toe of the embankment of 30 fect. Dams shall be maimtained such that 1ntemal
or external arosion iy preventad. I erosion is present it shall be repaired
ulilizing appropeiite engineenny praclices.

+  Dackfifl any nated animal burrows on a repular basis with compacted fill. then seed
end mulch to establish prass cover,

« [he dam should be spected by olant personne] quirterly and within 24 heurs of

unusual eventy such as seismie aelivity or a signifieant storm event with the
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inspestion decumented in accordance with ARP Circular Tetbor CI-M-CL-010C, Tor
the purpose of these inspections. a “sipnificant storm event” i defined as 4 storm that
results in three inches or more of rainfail in 24 hours. A blank copy of the dam
mspection cheeklist fomm as provided by the Oklahoma Water Resources Board s
provided at the cnd of Appendix 13 and site plans overdaid om snellite imagery arc

providud in Appendix C to assist plant pecsonnel in performing periodic inspectivns.

Recommendations for Romedial Activities
e The low area just downstrcant of the toe near the south end of the west embankment
where snding water poots should be regeaded to provide posttive drainawe and allow

any standing water ta drain of T gite.

Submitied By:
American Electric Power Service Corporation

Civil/Geotechnical Engincering

Willesin R, Smuh, PLE.
Crectechnical Engineer
AET Service Corporation
(daboma 1L, h23225
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APPENDIX A

Inspection Photagraphs
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Thoto 1. Bottem ash pond emergency spiliway entrance with metal plate bocking
flow. The plate has reportedly been removed since the mspection.

[EEEEEECCECECEEECE]

Photo 2. Discharge chule at spillway with significantly high vogetation growing
Jownstream and minor dehris.
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Photo 3, Relative positions of emergeney spillway discharge chute, b
culven that conveys overfiow ofT site.

Photo 4. Outllow of the culvert that eanvevs emergency spillway discharoe
flone off gite was parhally blocked with miner vegetation.

NE34F000022



-
<
L
=
-
O
o
Q
L
=
—
L
O
x
<
<
Q.
L
v
=

Phota 5. Upstream slope of north emhankment with g lesw areas of minor vegetative
overgrowth and npmp shoreling protection in good condinon,

r
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Photo 6. Upstream slope of west embankment with 4 few uress of minor vegetative
overgrowth and niprap in good condition,

NE34F000023



Photo 7. Upstream slope of west emhankment with significantly overgrosn vegetation
above the riprap shore protecticon.
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Photo 8. Upstream slopz at western portion of seuth embankment with a fow arcas
of minor vegetative overgrowth and oprap in good condition.
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9. Upstream slope at eastern portion of soulh embankment with significantly to
excessively high vegetation angd crosion gully forming on the steepened slope.
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oto i Upstream slope at eastzrm porfion of south embankment with significantly
to excessively kigh vegeration,
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Phata 11, Upstream stope at enstern poftion of south embankment wath mcoiment gully
formation near crest and high vegetation.

- O ks ok o B Bk ol

-
<
L
>3
-
O
o
Q
L
=
—
L
O
o
<
<
Q.
L
v
=

Fhot 12, Minor ruttmy and ponding of water was noted on the crest of the north
embankimess.
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Photo 13, Downstream slope of north
OVETETOWN YERelation.
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Phota 14, Downsream slope of notth embankment with remnant of recentiy cut
large tree amd sigrnifleantly overgrown vegetation.
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Photo 15, One anmmal berrnw rme the downstream slope of the north embankment
was observed.
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Photo 16. Downstream slope of west emhankment in faic condition bat with
significantly overgrown vegetation.
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Phata 17. Downstream slope of west embankment m far condition but with
sipnificasedy overerown vegefatlon in some areas.

Fhoto 18, Dowtistream slope and lefi groin of south embankment with
high vepeation and in fair condinon.
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-
<
L
=
-
O
o
Q
L
=
—
L
O
x
<
<
Q.
L
v
=

Phota 19, Downstream slope of south embankment with remnamt of recently cut
large tree and some significanthy high vepetation.
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Photo 20, Westorn portion of soanh embankment downsiream slope with
overall significantly high vegetation.
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Photo 21, One of two unimul burrows observed on the downstream slope of the
north embankment.
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Photo 22, General view of lowest point along downstream toe where scepagy from
the toe drain consistently emerses and 18 portodically measured.
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Phato 23, Discharge point of seepage (tom the toc drain at the location of the
pre-existing natural siteambed.

T T
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Photo 24, A cubvert is used as a pipe weir o periodicatly measure the flow rate of
the scepape shown in Photo 23,
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Phota 25, Standing water wis observed just beyond the toe near the south end of the
west emibanknent
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APPESTIN 13

Oklaliwna Dan inspection Checklist Forms
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APENDIN D

Guidelines for Heehicide Use on Earthen Danms
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RECOMMENDATIONS ()N HERBICIDE USE TO CONTROL
VEGETATION ON EARTHEN DAMS

HERBICIDE APPLICATION RECOMMENDATIONS

Wind direction and speed should be monitored during zpplication of the herbicides ta minimize drift inte
areas of concem. Drifi of herbleides nto non-tarzet areass ts glso dependent eon the evaperazien e of the
pesticide: therefore, avold application of tie herbicides -Juring the hottest part of the day. when oy aporation is
Inighest, [ is reconnnended Ut the Jargest droplet sice consisteut with adedguate coverage of the herbicide be
wused to Tuctber reduce dnft, [Lishee spray vofumes oypically reduce drifi as well ] he applicanion ol
huchicide: vo the canben dums shoulsd be delaped 1 rainfull is expocivd within 24 hours to lerther redogce the
riedl of hierhivides wwo e adjacent water bodies. The bedbivides should De mrixed and Joaded iow the jorn
units fa enaoel avas froote the dam tocations to ensiee thar poteatial spells weon't etmer the aguatic svsiems.
Wolmen feasthie unlice indivicual plant reatmems, Thewrsennent of individuwal plasts weyld redace tha
volume ol beilaeide required in Hw conwe] of dam vegotation which could resull in lower vosts asseuiled
wirth the vecetation maaazoment Han. In addition, afverse Dapacts 1 bepcfeial noa-tareel plant specios and
aquatic species wollld be minianized doe fo the avaidarce of exposore and the [ooer potential tor drift and
subgft. Oiee 1 eanben Jinn bay been teeuled woill leebsicide, exdabft il a tsinleiges plan 1o reduse e
probenpic] fior Fubere e seais horbicide applicimions. 1The establishonznt of 2 mowing and womming schedule
could be beneficial to the establishment of nabive erasses. forbs, and willflowers onihe earthen iiing. The
pronvation of grasses throwsh these mothods woulG recuce the invasion of woody segetation snd roduce e
puecd for wdditiona: herbicide applications. Sheald the use of herbicides ke required in ihe futare, applications
sheandd be made during: the early successteonal stages so fhat Dedivides| pand reatmenis would e
eonoirieally and Magistically feositle,

THREATENED AND ENDANGERED SPECIES CONCERNS

Aveording bl Federor e ticfele, Prngiclde andd Redearicide Aot the wee ol berbicides nust comcty with
the Emdangered Spedics Act, Althourh the irewsings propesed Berein shauil auinimiae sdverss dapats o
Fish ansd wildbife resaurces in generad, spasial precrutions should De taker (o cnsure Thit adyeras

impacks to rare, threarensd, wnd endanpesed species are avoided

BRUSH CONTROL HERBICIDES FOR LSE ON DAMS (EXCEPT AS NOTED)

The Tublosing lise of herbivides conbaine chemivals wed formulatiens known o be clective in the control of
vorelabior tpically founnd prosoang on open aned prosioosly storbed balaats, similar o che e retmtion
wssncialiomns eapected By be growing on dams. These herbicides are aiso known W kv tow texiciy
terresirizl and aguatic ceymmimos and are ot Booven B leach it gremel and s fiace waters, Flee
implcmenrsion althe recomenemlations herem, durine the application of the fllowing harbicides i a
raniter comsistent with the herhicide's babel should minimize adverse impaets to fish and willli G cesomrees
o At dtound e dame The fulliowing List of heicides b eeslsialy motallingchosave o et Tebicides are
conitalentiy heing intredwga,

24-D (Ameriean Brand 2,:4-17, DMA 4 1¥M, Weedar 64}

2.4-00 (2 d-Dachlorspienoaateedic acid] was iurodoced in §946 and iz the most widely used
Twerbsicide in the world, Many SulTerent manoafictorers produce 23-17 wnd e list of fommulationg
abevy are aneluded only o provide eatenples, 201-00 5 2 seleetive nerbicids i 15 wsed o control
bromdleat hetbaceous plaws, The salo foemwlations of 24-EF are pckatively on-toniv 1o fsland
verlalife specics, Jowweven, e eotar formealalions aF 2.3-00 ape rooie to Gish, Theeefore, avold the ose

Pagz | af
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el the enter formualatioms of 2T in e cordrod of vepetation wiedams, The 2.4-0 52l Toreawlalions
are wsed 1o comieal box elder {deer aucumlds), willow (Salic spp b thistle

(Cirerens spp Lo manning wlery (fpeowromn spp o poison Dvy [Toicodendront pardic. s, wild rose
Cilesar spp ), Yinninds crcepor (Purthenscivens quingaefindesh, vngwesd (A wdsonfr spph cocklehur
LCamthitim sppu ), Bussaad dhdst e LS a0, el santlawer [Fofiusthus spp..

Givphosate {Accord, Aqusmaster, Glypro, Fondmaster, Rulea)

Cilvphosate is o brood-spectrum, aonselective, svseetnic harbieide used w conteal prasses, breadleat
wealds, anid woody plants. Because glyphosate i3 a broad-spectoum herlbicide, care shauld be taken
during applicutions o minimize adverse hnpacts Lo gessses and native vepelabion mportant for
wrdviom cantri] amd stabilization of earthen dams. Glvohosate is used to conteal dogwond (Cornies
s Lomiple G cor sppc) ok (Cleercas 51000 aiant reed {Adraiedo Sonex),

salt venae (Tawuiro sop. v swect gum (Ligaddombear stveacitlioe|. secamote (DManerie acceidenadix),
willow, cucklebur, suntlower {Hedlaatme spp. alligatonsced (Altermnathora philoacecndos), cattall
g spy ], blackbory {dabus spps L kwdew (Mueraeis ddatay, honevsiackle (Leonicers spp ), Black
locust £ Renlinics prrensdocrecna, porshmen [Dsperos sl wild rose, Bossian olive (S
appestdaia ), CRUnese 1w (S sed forws), wian

PTG DA ferefo seriferary, snd sammag (s app ).

Imazapyr {Arsenal, Chepper, Tlahitat, Stalker)

lozzapyT is 2 road-speomnn, nonselectiee, sy stamic hedbicide used o contol aomual and perennial
grasses. Preadleat herbacesus plants, woody plants, and ripmeias and aquatic plants. Beciose
imazapyr 15 8 hroed-spectran hetbicide, cavi shoubd e gahen dueing applacangs

fur myinEmiar adverse Bnpacts te orasses ard native vepetation Impaetant for eresion contrgl ard
slanrlization o varthen duims, TruzapyT is used b0 contred pinnt reed, rauwacd, thistlz, cocklrher.
sabibush (Adnegeder sppb, groenbrian €3udor sopl b Tomus suckfc, torming glory, poisen vy, wild vose.
bz, rinnped crecper {Cusendy rodlann ), wild crape i sppo osh (Fraxees spp ) marle.
Black locust, box clder, ehinaberoy (3 fedfar aresfract), Chineae tatlow, cotlonvmod {Peomnlie
celtendes ). dovwnad, el (LY spp ), hawthorn (Crtuegres s b, el Beery

(Mo spp o, ok, persimmon {Dias s Sppol, pime (Fieas 350, 1L privet UL esirtm

gapensica ). Bussian olive, salicedar, sumac, swrestpum, sreganfaheaven [Aifombs

aftizxim.d), Fucoinian spp., wasmyrtla, wellow, amd yaupon {010s romiineiid,

Fusamine Ammuainm {Kreoite)

Fosming s muenium is vsed Lo contnsd brush salomy highwiay tichtsof-way, radiroad richts-ofw iy,
imlustrial sies. stordgEme srcs, anc ueiiy med pieeline rights-otaaye, It wged to control waogdy
species such as auk, pine. sunoae, $weelsan, Chinese tllew. elme wild stape. wild rose, sseamore,
bl ee-of-heaven, 1Uis wlso used i cambination witk metuselfurem methy 1 (Eseort X0y controd
gastorn red cedar (Jevperoy vivgimiama ), mee-ni-heaven, ash, elm. ond vgple. Foswmine smimonicim
15 abie waed with dmazapye {Arsenal) 0 cotred American beaaybuemy (Cuallfcerpa americana).
bescchowis (it i, papfeety, Vearcinerd spp, waaiy ek, box lder

black bocust, dogwand, ¢lm, mapte, sagsafras (yavsgrey saongfon), and willow,

Metsulfuron Methyl (Escort XF)

Cscort K17 is 3 s¢lective pre- and posterscrgence herbicide ased o coota] brosdbeet herbzaous and
‘m\'ui:t‘ly spa—cics. Jt haos boen csad Loecondeb eccklebie:, Seckfn ¥ I:."-.'z.r-r:'m.' s, thistle, sun Tlopegr,
honeysuckle, wild rose, ash, blatk locust, cotiemwaod, eostae red cedar, el

hatkbermy (Cofts spp.). hawthoro, mualbamy. wild graps., vek, Osage oranee. (A fachrag peifors)],
madple. sweetpeun, tree-af-heaven, Fuoviiin g and willow,
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Iyiquoat (Hevvard)

Toigquat i & men-sehev live canbect herbreidy msed 0 comtrol sguativ ol temestrial vegetation,
Although daguat s toaic fe agquatic fwerlebsades, W is acecpiable for sguatic swee booawse it guickly
biods 1o sall and suspendzd sedimenis acthe woater, However, cove shomld be laken wlabe apniyeng
digual s that divect contacl with witer odics 35 wvetcisd, Dnadditem, diguat can be toxic w many
sy apovies atl pther wegelatton that may e benccisl athe soncro? of dam crosion, Daguat
should be appbicd W miniinize impaeis odesined, henetici] vegelabon,

BRUSH CONTROL HERDBICIDES TO AVOID ON DAMS

The feliowing Jist ol heobhicides contuins chanieals and Loamulutions kneson o e effcctive in the centro] of
upland vepatarion in halilats sicniior o hose fTound onearthen Jams. Howewer, beeause they are known do
Yench throuuh the sobl and goeomuoling in preend snd surfaes waters or ame knman o b iz ke aguatic
nrzandams, their wie should be avoided nthe comlnol of dam vegcation,

Clopyralid (ldectaim, Stinger, and Transline)

Althogh clop rilid exhibity o bewe toxg2ily o erresirial and aguitic ceganisms, it Rizhly mohile in
Ehe soabs and com comtzminate sttfaoe amd eroomd water which may e used for imigation and
rinking purposes, Becatse of the peoaimily of dams o werer, i recarmignded that the ase of
elopyraled be s urded inthe control of vegetation on dyms.

Clopyralid with 2,810 o MUPA-EHE (Curtail aud Curtail M)

Curtael and Cumald M oare hedbicde formulations which wse clopyralid as an active inpredicnl
Curtail containy clopyralid woith TA-00 while Cumail M oeomtains elopyralid with MOPA-EEL
Flocaibe Ttk feermtbitiong contlan ozl 0 i rcedmosndeg Dl The uge of Cueail cod Curtieil
B e avolded in the control af vegeration on dams.

Glyphosate

Atihewiph gly phaot de 13 prachiclly ran-lesic B mmatic crosnisme, cedain sorlackebs afded b sonme
terzesteiad foroutations of givphosils have Feen stusawn fo b hrehly toxic to aquatic species

=gl mmyzhibinns. Noa-eqoatic fermulations of glyphosple (Acoord 3F, Accord AR'L L lhomas,
Cilypro Plus. Hanche, Beundup, Touchdown ) sheald bo avoided incehz conmal of vepetation on
dams. In addition. other formalwicns containing ghyphosate combined with 2.0-1 or dicamba
PCornpaien, Fallew muster, Lucimaster 11 shoold be gvoided unless Tabeled for aquatic wuse

Fickoram (Tordon 22K, Tordoen K)

Althowehiclorar exhibits 2 low tasicny fo bervesirial and aquadic sreanising, 3 is highly mobile in
the sails and can comtaminate suefice and round waler whicls may be usecd fag dreizaci ani
dnnking purposes. Begause of the proximin: of dams o watar, i3 recommended ot me use of
picloram be avoldad in the control of vepetation on dams,

Picloram with 2,4-0 {Grazon P+, Pathway, Terdon RTU, Tordon 101)

Because picloram is exteamely mabiic in the 3oi] pratiie and is Kaown we feaeh into surfuee and
prowanad water, it ia recemngrded that e wse of Grazea P+D, Pathway, Tondun KTU, and Tosdan
107 Le avoided inthe comre] of wegetmion on dams,
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Triclopyr {(Garlon 3A, Gurlun 4, Pathfiader IE, Rermedy)

Althowzh mielopst exhibits o low taxiciny to leeresirial apd aquatic sremisms, oois highly mande i
the soils and can contaminake sutiace and nround water which may T vsed for trigation and
drinking: purposes, Gedmse of the proxintily of Suns w0 water, it s recomiaended $6a the use of
g lopyr Le avaided i ik eonteol ol veostation on dans.

Triclopyr with 2,4-1¥ (Crossbow)

Ceossbow i5 toxic to f3h and dvidt or roncti conld adversely anpact tish and aquatie plants adincen
o Jams. Avoild the wse of Crossbow in the soatrol of vosetation on dams.

Triclopyr with Clopyralid (Redeem R&)

Bouause wricdorpyr and Slopyrsiid are extremwely mobile inohe sl praolile snd ore kaown 1o Teach
wster surlace and wooand wader, i is recomunended thit the use of Redvein Bl be avaided nthe
conird of verstation on duns,
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DAM & DIKE INSPECTION REFORT

BOTTOM ASH POND AT
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ROGERS COUNTY, OK
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INTRODUCTEON

ALPSC (American Electrie Power Service Corpecation) Civl, Enginestiog administees the Tiam
Inspectivn and Maintenance Peogram (3IMP)Y at ALP facilities. s part ol dhe I stadl Teom
the geotechnical enpinecring section conducts dam and dike inspections ot ATP facilitics. M.
Willimm K. Smith. .E. perfarmed the 2010 inspection of the hottom ash pond at the
Northeastern 3&4 Power Rtation. Thig reporh s 2 summary ol B jnspection and an assegsment
of the general condition o the facility, Appeoadix A presents photos that were tsken daring the
mspeelion. Swppandiz T3 contaims ¢ compleied dam insgection and mainggnanee Checklist b as
prowided By the State af (klahama Waler Wesenzees Paared JOWRD ) sommaci g, inspoct-on Nidings.
Appaindin U eonttaide reconmended puodelines on herbivide use to contral the prowith of brosk and
woody vepetation near carthen ks alony with aew guidebhines fooan che OWIRIY o the cantrol

ol woody venetation and danr inspection.

ble. Gary Merkle, plow opemtions specialist, joiaed Mreo Bmith o the inspecticn and was the
tacility contact. The inspection was performed oo September 23 2016, Weather conditions
wore partly cloudy with 10 to 1y mph winds, oo precipitation. amd temnperatures in the fow 1 nid

Biys (7))

Figure 1 provides a plan view, mthe form ol a satellite imape, of the bottom ash pond, its
cinbankment siruciure aor dam, pertinent dam Featuces, sl the dam's appurtenanees. The Jdam s
a 4. 200-fool long cross-vatley impoindment an an unmamed trabutary 1o Fomrmile Creek, The
dam v roughly Usshapod and has been dinvided inte nerth, west, and south conbankinents, as

shown on Figwre 1, fou this tnspection,

GENERAL INFORMATION

Dane o Reseevolr: Battoun Ash Pond at Northeaster Posyer Station
Cnaner: Public Service Company of Oklahoma

Type ol Lk Zennxl Farth Emoonzanent Suueture

Draber oo Constrgeznn; 1974

1 W5 Hazand; Lnclassific

Page 1ol
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LOUATIN

County: Roaurs County
Crenaral Localion: Approximately 22 mbes nocth-northeast ol Tulga. OR
Stream and 3azin: [ Innamed teibatary o Fownnile Creck:

vordijris River Basin

SIZLE
et Crest Elevation'; GRS [eol-MELL (how point near cmermeiney
spillway)
Liergency Spilway, (25340 leet-MSL
Crest Elevation'
Crrrent Water 1evel - B126 fuct-MSL
Ieighi's - 245 et
surface Areq: 3 acres

Nuotes: 1) Lstunated fiom constroction drawings: 2.3 From staft pape during mspeetion,

SUMMARY OF VISUAL OBSERYATIONS
The summary of the wiseal olgervitions presented buredn uses toms o deseribe the eoneral
appedrance o7 condilion of an observe:! item, activity of structure, Their meaning is understoad

gy [olleas:

CONDVTION O 12AN TONIMINENT
Cioend: A eondition ot activity that is peneeally better or slightdy better than what
is minimally expected vr anticipated o desivn or oaintenance solat

ul view.

e an A condition or activity  that genernlly mects whal s oimimally

Acceptable:  expected or anticipated trom a desion o maintenanes point of view,

Paor: A condition or activity that s generally Delow wla is mininally expected

ar antieipaled frooe a Jesian or mainlenance point of view,

Pase 2 al'y
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SEVERITY OF DETICIENCY
hiimen: A reference toan observed deficieney (eg. eragion. secpape. vopelation,
che b where the corrent maintenance candition 18 Below whal is nomomal o
desirgd, B which 15 pot currently causing coneein o 3y siruciore safety

ar stabilily poimtaF view,

Significant: A relerency b an chserved deficieney (oo vrosion, scepage, vegokdlian,
cieLy whese the current maintenaoce program has aeglected W improve the
condition.  Usually these condidons have been identitied in previows

msprections, but have nat heen corvected.

Broessive A reference o observed deficlowy {on, crasion, secepaize, verelsbion,
et whese 1!he cureent maintenance camdifion is ahove ar worse thas what
imonormmal o desived, and which may have afiecied the ahility of the
abgerver to properly evaluse the struclure o particular avea heing
observel o whiclh mny be a concera from a structwre sately or stabiluy

noint al view,

Finergency Spillway

There is ne principal spillwiy at the bottom ash pond; water is typenlly revirculated, The
ernergency spiliway at the boltont asin pond 15 0 conerew everflow strachure with adesivn crest
elevation ol 62500 1L Owvertlow Trony The spillway dischurees oo hasim and then Beows through

cubvert under a vilroad wnd ofl site. Figare 1 shows Tw spallway aond discharee cnlvert loadions.

The conervte control section and discharge clste were in good condition and clear of any
vegetation or debris that would sestiet flow. However, a large debriz pile had been placed ar the
Ay el ol Vhe discharpe hasin that gauld deinl toveard the entrance to the discharge calvert during
siillaay nctivation and Rlock Hlow. Photos 1 and 2 shew the control section and discharpe chue,
respectively. Photo 20 also shows the relative positons ol the spillway dischorge chute, basin,

andl ¢ulvert along wita the farge debins pile in the backeround. The entrance awud exit o the dual-

Pane 3ol
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pipe dischiarge culvert was partially Blocked with @oainor amount ef vepetation as showes i
Photys 3 ond 4. Fle cormupated iwelal cubverl pipes were excessively conroded From e
spingline o the pipe bottowm and 1 poor condition ay shose in Photas 3 amd 50 The overall

condition ol the cmereney spilbsay system was fair,

Upstream Slope

The upstream shepe of the thans wis ohserved o be dn generally mood condition. The slope along
the north amd west embankments had a few areas with minar vegetative overgrowth, as shown in
Photos & fluoueh &, hawas in overall ecowd comditGan. The viprap shoce protection was nated in
goud condition pver the entive slape. Some lecul areas on the seuth embankment wilhin and just
dbave the riprap wers ovorerown with signiticionly bigh veseiation naking 2 thorough
inspection of these aveas dHTicult ag showin in Photo @0 The photo also shows an aeea of

stgilicant vuiting with exposere ol the seal prosumably Jue o muswing doring wet comditions,

The slope alomy the eastern portion of the southern cocbankment was previoush steepeneed by the
plant i erder e provide o wider dam crest for vebdeolar acoess nexd o the ratleeael track on the
crest. | he resulting, slope angle along approsunateby e upper 15 toet oi the slope in thiz arca
{appreximadely 1000 et of embankmen? lengihd s chout 1] stead of the design slope ol 2.5:1
{HVYL Durtng the 2000 inspection., ihis pordion o e slope was nofed sty sigaifreant suelface
wrepalarities and erosion yuliics frmed (ram the concentration af stomt water Hows. Prior o
the 2010 inspection tae arca wis tepraded , to ranove the swlaee imepularities and srosien
pullivs, and lined with viprag undeelain witl peotextile 1o prevent further erosion ol the steepencil

siojre. The regaimed slope was i good condition and s shown in Phote J0

Crest

The cresi ol the entirg west and south cmbankoments of the dam is wsed for vailooad access o the
pland, The crest ol the nonil ecimhankinent is osed T wehienlar aceess exeept for the area
contlaining the spiltway. As disewssed i the prey ins repart section. the stope aluna the eastem
portian ¢ 1he southern cmbankment was previously steepenad by the plam in order o provide o

wider dinm erest For vehieuwdar secess noxt b the malramd track oo i erest,

Pase 4 vl 2
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The grest was i generally garu! condition with o evidenee of misalipmment, rutting, setidenent,
eracking. or ober indications o distress, The minor tosting and pedded wanee observed on th

norh eibankment crest during the 2009 Inspeetion had heer repaired by reerading, and feveling:
with bettom ash compacted by tracked carthwork equipment. This area is shown in Plolo B1. A

Lypical wicw of the crest along (he west embankmment i showi in Phae 2,

Bownstreusn Slope

The downstrean: shope al the dam was noied 1o be o penerally eood condition. Yeoctation
conlrol was ool ond abowed for a thovough inspoction. No oappaca sims ol shoughing,
crassinn, ot slope instabiliy were observed. Muor deficieneies lncloded the exposure ol seils in
souls sindl aceas, the covering ol a4 sesion of the oplap oo desio systenn witl coarse, granuluar
maletial (hottent ashy and usinge the atea Ly speout Bernds prass, and 2 very smabl amount of

Putrowing animal activity.

| he dowostream slope amd wrom of the nonh esabankment, shessen i Photo T3 were im0 gomd
cunditiesy witly well maoentinned verctation. Typical views of the west and south embankiaents
e ghows i o Photos 14 through 16, Phooo 14 shewes the west ainbankaaeni, in zood coendition, a
the right end of the toe Jrain {discnssed firther inthe nest report seation). Phota 13 <lows the
weslern portiom of the south cmbankment i generally good concition with seme moderately
CVEFE ot S eeeldiion s upstresny Ko ol the oe draine Phote 16 shows the casterm portion of
the soulh wimbanknent, near the lel proin, i prood comehition witly well-mainfuined vigetaiion,
Ohte avca b the midsection of the south embankinet bad g STHIUSY g‘.'uund cov e will same
cxposed soils and an arimal burrow as depieted in Photo §7. The spacseness of the groumd covver
muty fave hoeen dee oo allowing e veretarion G grow oo hioly, which tends to decrease stem
densify, as indicated by the lomgr grass clippines in the phaoto. A cloge-up view cf the animal

oo imclwbed i Phedes 17 is showr in Phota 15,

Downstream Toe
The dosenstecam toe Gl the dam was desiened with a toe deain alene the westand sou
cbankinenrs, This dradnage syatom consists of a [5-toot thick sond and gravel drainage

Blanket Tayer at the dam subgeade that extends upstreany a distance of abwad 1.5 thines the

Page 5 ol 9
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embankomoent height and s conmected tengravel and sind bedding Fuver, 9-inches in thickness, at
e 1oe thal runy 12 feet ugs the stope fron the e ind is vverlain By a E-toot layer o riprap. The
Lo drann was designed 1o draan seepage feean the dam at any point along its lenedh: Le., there are
e secpinge colleetion prpes to discharpe seepoge al speciile bocutions, As o conscquence.
sevpage Wil tend to collecs and discharge at the oovest elevation along the we. This arca is near
the western end af the south cmbankment at the keeation of the pre-existinge autural streambaed
{see Figure Ty Phote 19 shows this arca ot seepage disclarge om the oo diin, Pl 20
shows the culvert, immecdiately downsiream ol the seepagwe arca, at s used as & pipe welr to
pueriodically measore 1be seepage o mte The o vate of seepnge theowgeh e codvert at the
time ol inspection was visually esthmated 1 the mnge of 142w 1 gallon per minale,
Mlcasurements by plant paeesonael vver the past year lasve roaecd betsween 1 and 3 pallons per
minote. Mo signs ol croston or soil instability weee observed o the aren and all Bowing water

Wik Lok

Approsimately OO feet ubthe tow diain's top surface along the soutl embankment, o its lelt
cad ity ko est clevation at tw Tecrion of the pre-essting natural streambed, s pantially
euvered with battomy ash mads ertend]y by plind personnel m 20609, A0 view of e embankma
showing a pomion ol the covered toe drain is provided in Phote 210 (Note that the viprap also
appuary absent in Photes 17 and 190 Sinee this material sas plced on top od 1 svstem that
decuris subsurface seepame, aned 15 also a coarse-pranmed. wranubir bettont asi material, oty net
expected wrolivet the ability af the sytem w fimetiom as destgacd; however the plant was
advised i the 2209 inspection report fuu s process pot e cominued, N further placenent of”
mederisd eoverirg the toe drain wag doted dheng the 200 inspecian,. Twae amall menatids of
significantly tall Bermuda prass were observed on the too deain near the seepage discharge arca
as depteted in Phow 220 Photos lrom the 20609 inspection show that the mocnds were present
then. but the prass on them was not siznificarthy dald a the tme wd they did not stund oot rom
the wall vegetation in the area. Plant peescnncd repoerted that the mounds were Being used Lo

sprout e Beomdi crass prier 1o transplanting to arcas of (he domowitl sparse vegetation,

Pape 6 a9
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HECENT FESTING AND INSTRUMENTATION DATA

A geotechnteal investipgation and siatality cvataation for the dam was performed n January
through Mareh 20110 S bormes woere Jrillod oo paars, three ol the cvest oo thoee Just Boeyond
the toe, spaced approximately cqually along the leagih of e dam with oee pair at the maximom;
dam hetpht. The tws borvinus al the maxanum dion heipht were converted inte 2-ineh ianitoring
wells 1o provide <ladi on the plueatic serfice sooss the dan, Waster-les ol iemirenients a
codlected quarterly. The wells were dry npon completion of the drilling. Uhe two neasurements
culleeted sinee well instaliation are proyided in Table 1) kelow. MW-T 15 al the ciesl, and MW-2
is fust beyonik the we. 1 he conclusion uf the gectechnical vepon was it the soil conditiens can

safelv support the Jesipn embonkment slope with the surcharge From the ranlroad loodinge

Tahle 1. Water-lavel at Mortheastzra FPlanl Bectarn Ash Pond

Reseror fk-1 hA-2

Dlate Elav {it] GW Elav. {ff) W Elv 1)
182014 fe2.5 BOT .4 58952
1122010 BZ5.2 GOS.4 hL3.52

CONCLUSHINS AMD RECOMABIENDATIONS
Bised vnoar visaul mspecton. 103 conchuded dod the beltonn ashe posd dang seas pencrally s
vowad comadriion al the me ol nspeciion with ne siens of desiress that wonlil imdicnte possible

tnstahility. execssive settloment, misalignment. sloughing, or eracking of the Jam.

The eondition cFthis dam bas greaily inprosed sice inspections bepan i March 2009, Jbems
that Bave beon addressed L oceoniplisl s nprosemeat mebude fue Tobowine:
o Llominmatien of all woedy verctation at the dang, includime any witlan 30 Feot of the e
and sronns,
s Clearing of vepotation and debris fiom the emergeney apallway, the dizcharge elnme, ainl
descharee culverd,
o Lhe regrading andd hining of upstieam slope, with vipragp, at e south einbankment 6o
present Derthey eroesion of the steepenad slopg,
o Regrading o the crest at the novith cinbankment o rentove it and depressions and

leveling with comipacted botloan sl

Page 7ol'd
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= Installation rof the pipe weir at the knvest elevaticn ot the toe drain o monitor seepage
Fliaw,

= pstallation of two wells 3 monigar the phreatic surtace across the dam,

e Omgeing chimimation of weeds followed by the cstablishment f nadive, perennnal srasses

such as Henrudia grass,

A senary o our recammnendations for peneral nnrnteranes and conhinued monormg, a8 well

as ony reconnwndations or remedial activitivs, s providud as follows:

Hecommcodations for Geserdd Maindenance and Moetloriog Activifies

o Rezularly clear any excess vegeration or Mockage and maintain feee Noay ot the
emergency spillway inlet and discharge.

o  Regnlardy clear zany exeess vogetation or hlockage and maialain free 1low capahility at
the discharpge culverl just nonthwest of the emergeney spitlway.

s pxiotain vemetamon by mowing al feast twice per yoar, Arareas where it 2 ned leasibile
fer s oW i egupzenent, such as wilhin and adjacent to riprap, conbio] vegetation with
wse 0f weed wimimer s, power loash cutters, or similar cquipment ar by the seleet
apphication of appeapriate herbicide. Vepetation eonteol by cunting is preterred over
hierbicide use. Appendis C containg recommended pnidelines on herbicide use 4 contiol
1he ercwtl of brush and woody vesetation near carthen dams and a nesw Zotcdarce
document front the OWRDE on corlralling woudy vesetation. Note that a licensed
applicalor may be reguired. Genesa! vesstation controd should exiend to 3 feef heyond
fhe o and proins.

= hatntain o grass cover at arcas without riprap 1o prevent erosion. Note that the
COkLsheim Administeative Code rule reparding prodibiled vepstation has been chanweed.
cticetive May 27, 2010, 10 include provisions for preventing and repaiting crosion and
v states as [ollows:

FHS25-T- 100 Peolubiwed wegelaten and crosion

embankments v emergeney spiflway area, Trees and beavy veoetaiion shall also
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e romaeiredd froan an aren o mvinimum distanee o the toe of the emlbenkment of

Pawe § 0l'4
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30 teel. Dams shadl be maintained such that intermal or exlemal crosion i
prevented, I erosion is prosent it shall be repaired utilizing approptiale
SNPINLTING Practices,

o Hac<hll any aoted animal burrows on a seealar basis with compacted [ then seed and
puedeh 1o estabilish erass cover.

o Thuedam showld Be inspected by plant personne] quarterly ancd within 24 hours of unusaal
eyt st h oy seismic gelivily or ¢ sipniliern storm event with the fuspection
docwmented i aecordnce with ARP Coeolin Letter CI-M-CL-0I0C For the purpose of
these inspections. a “sigribicant storm cvend” is defined s i starm that results i tree

inches or tnowe of raintall in 24 hoors.

Recommuendations for Remedial Arctivities
#  The excessively corruded double-pipge discharpe culsert jost duwnsiicim of the
emergeney spllwiy and beneath the plant ranlroad teack shandd be repaired ar replaced.
o Agound cover alnative, non-invasive peretinial giasses shonld he established onothe sparsely
vepelaled arcas ol the downstream slupe of the south embankment
e The two moends near the fowest elevation of the toe drain, used Tor sprouwting Beymuda

erass, should be relocate:] o0 the embankimenl.

Swuhmitted Ry:
American Electric Power Sexvice Corporation

Civil/Geatechnieal Engineering

Williama R. Smith, P.E.
Creolechmical Enpineer
AL Bervice Corporation

Oklahoema PLE #23225
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Figure [ Satelbiuge immage of boettom ash pond dum, fentures, and appurdenances at Nonhessten 3&4 Poswer Statior.
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APPENIMY A

inspeciion Phedographs
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Plester 1. T3etomn ash pond emeneeney spilway catrance and contred sectien in
ears] conciton,
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Fhitn 2, Discharue chute and basin ot spillway in wenerally good condition, but
with a debris pile at thr end of basin that could dnift and bioek cullow,
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Phodis 3. The entrance 1o the spillway discharge culveet had a mimor amowt of
vegetative overprowth and the pipe was excessively comroded.

0
i

-
<
L
>3
-
O
o
Q
L
=
—
L
O
o
<
<
Q.
L
v
=

"ot 4. The discharge culvert cotllow was pasinlly blocked with minor vegetation.
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Phoio 5, Spmilbway dhscharge eulvert exit with excessive corrosuon oo the springline
tey Bl pipe bt

Phato &, Cpstream prom and slope of north embankment with minor vegetative
overerwth, but in everall cood condition.
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Photo 7. Upstream slupe of north embankment with a few araas of minor vepetative
averurowth and ripeap in gond condition.
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Phate 8. Upstreamn slope of west embankment wish a fow areas af minor vegelative
overgrowth and viprap i gead comdition,
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Pheto Y. Upstrears shope with local areas of significantly high vegetation and
sipnificant miting with exposure of seil.
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Phate: 10, Repinred upstream shope at castern portien of south embankanent in sood
conititicn,
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Phote TE. Crest of nonth embankment in good condition with formuely rutted areas
regraded and repaired with a surface course of compacted hottam ngh.
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Photo B2, Typical view of crest. in goed condition, alongs the west embankiment.
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Pl 12, vwaostregm slope aod wroin of pomth embankment in good condition
and with good vepeintion control.
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Phate 14, Typical view of downstream slope at west einbunkment in gond condition
showeing the ticht endd of the 1w dirain.
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Phote 15 Typicad view of downstraam slope ot south embankment in good comdition
put with some maoderately overjzrown vegetation near the foe drain.
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Photo 16, Typical view of the Jownstremn slope near the 1eft stiin at the sowh
embankmuent in good condition with well-maimtmined vegclat.on.
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Phota 17, Sparse sround cever, exposad soils, and an snimal burrow oo the
downatream slope of the south cmbankmend.
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Photo 18, A closeaup view of the aanimat burrow showat in Fhoto 17,
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Fhaoto 19 Seepage dischorge from the tee dram, ohserved only at the location of
the pre-existing, maturid streambedd, was minimal amd elear,
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Phacto 200 A culver? immediately Jownsteeam of the seepane dischirge area shown in
Phots 19 15 used as a pipe weir o measure the seopape flow rate,
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Phate 23, View of south eombankmen? Jowsstream slope riprap i good conditisn
with toe <drae riprap covered wikh bottom ash and sorme Beamuda gmass,
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Thoto 22, Twa mounds of bottom ash used o sprout Bermudas wrass on the tog diain
near the seepnge discharge area showlbd be refuealed oft the datn,
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APPENDIX Y

Ot Dana Tnspection Checklist Form
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RECOMMENDATIONS ON HERDBICIDE USE TO CONTR{L
VEGETATION ON EARTHEN DAMS

HERRBICIDE APPLICATION RECOMMENDATIONS

W locny Teas e, wii e individual plent seeatnmenr Ui oesiment of dividoal phooes woald edees e
vilbinge af herbecioee recvied inthe cantal al dam yepwtation whick cosld resale i Tower $os1s assaiaie!
with vegetation masagement, Inosddilion, scdverse impaets o bonelieiad ron-darget plos specics anck meatic
apeiits wantbd Do i seed doe v e aeonidence ol s posee innd the o er podential B drife and reweld.

Apedicatinn of herbicides o the vt damg bl e dieTascd 0 reafall g oupreetad woivien 2 hoors 1o
ool seelune lhe rinaellof B laicides oo e smdiocesl waten Boulivs Sgpalication duecing aenieds of Tigh
hrmicd o sboondd e aveeched since plnl oplake 15 kowes] diring his verncd, The bobicictes shachd be ariset
and laderd it the spray ity lie enopsh aaiee Jron e i Togstions W anseee thad polaatal pills st
il L A R sy sl

Whcwd threclion and speed shonld beoteositn od deving appbicasion ol the Boibicades 1o simoeize et il
gy el vomecros 10 ol e Tsicides foi son-Lu el aneies s alvo dejonden e e evaygeese oo e af Fie
pesticede: hengloee, avokl applicaion of the herbicidzs dusg e hatlest part aldhe Gy, when cvaprosabicn is
hishast s recommimensbed thal dhwe larpest chreelol size consistoant woth adequate coverade of the berbicide by
tesogd 1o lurther redyee drifl. bheler speay volwmws By pieaily reduee Lol as st Hoeewr, 1y
ey L iorer' s Jabed direetions sbiould abways bo fodlow sb o opphy the correed amounts md concentratioos.

U dre earihe dean [ Deso veeated wih herbicide, esiabilish 4 nisnesimee kW reduce dw poential s
[ lerfe scale lenbavichk applicetions, Tl esfablistunent of a3 iowing and rimming schedole oon'a ke
Lirelicin ] wa thy cstdsbistuno 08 mive gragses, b, and wild Moseers. Girisses are recumnnemeled fer
Lhictural ;\[ail}i]il_v of eanthien dines Deciapse o 1heir :’.I:lil'-l':, 10 giazirthy Taaned surl with their supt wealyeins, ] he
[remadien of native grasses Broush these methads wauld reduce e invasion ef weody veeetation and
redee the need Dor addition? heebicide appl-cations, Shoaeld the ose of berbs eides b required infhae Fulure,
agrplicetzons should beosahe deing e vindy suvcessionat steses 5o Uit ielevidual pland 12eainwats wolrl be
crammicafly anct Togisivally feasibb,

THREATENED AND ENPANGERED SPECIES CONCERNS

Avtvading 1o e Fedoead fnootioddl, Fragicide, wed Mvcherticide A the wee ol el sles nrasd congply witl
thz Fadamacred Mpecies At Adthuiish the mcosores prapesed haeresy show ld minimize sovirss impacks b
Tl and wildlife resources in wanerad, spee:al procamtions sheold be mben e cnsure the aovarse

anpracts o e thircateoeeh aosd chdanpaied sccioy e avodhed,

ORUSH CONTROL BERBICIDES FOR USE €N DADMS (EXCLEIT AS NOTLED)

Th Follewinng ligt e herbiviles cealing chomivinks woe fermu b ohs Breowy i by alvetive i flw ool of
gzt oy Lyl [erpnag, grewing v e gind peviongnly disten bed halsitacs, similan tg e wpetalivi
agsoeintiong expected 1o Be yow e o danes Dhose e gl s a0 it Rindmon e ave o fimacity b
Terteateenl ol agoatic copamizma wnd 2re e Lo to Jeaeh i groueck el st e walers, Fhe
Pl et ey o 0 rec il oo fedein, g e pplacadivo o (B faloss e e g des oo
maser censistenl with e kephicides labal, shomld manngize adverse impacts te fish and wildbile rosomens
vhaank agound the dien, e Gallisvang List ol herbicides is cortanly et all-iectosive as new alacides ame
guzsstently being ntrondeeed.

TR

T Bnernal demn b Uk Peeprcdiees VST 3000Bon Tetone 150 E3AT L ot vongs ol ey | g
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2.4-D {American Biund 2,4-1), DMATY 41V M, Weedar” {11}

T {2 Dhehlorephenoxyacelic scidp was ntradueed ey TOAA an s e wos) wisiclhy used
herhicide in the world. Manae ditterent rnanubactar2es peaduce 20310 amed the Gsr ef form-latos
Al o inelacked ontly ey pravide exampies. 24T i o seiective hersbe e dhot b osed o el
Fawingdbeisf leet oo plants, The sl Gamutsteos of 2001 are relutively non-loxis e A anid
wilolfidis specics. Thowser, he ester Torarmlations of 230 are loegie T Db T ere o, as i g e
ot e cater Poemnfationg of 24-0F in the conteal ol veoctation e dams The 2000 sali Gialiiies
i sk o gonaees] s eloher Gleer engimade), witlow (Sadoe s g, thisele

{0 wfnn S moening glory (faomeed Spp L poison Jey § Teucedondon redican, wald 1ose
Lo aop 1 W rmings crecper (i ro e geferpaafioden), ragwee] A i s L el obsey
{Aw e s sy vt e [yalsieto Serinh and sun uswer Gl spy

Cilyphosatt (Accord ™, Aqunmaster”, {:Iypm"”, Pondmastes™, Rndf;u”}

Glyplesines o o bread-spegiruem, memselpulive, syslemiv heebicics nsed w conival zrasses, Broadicat’
woreglny sl sy iy Brogimze by plnozeaw 0 rai-spectrme lebicide, vare shouckd e ghen
sburimie applmalings 4o snimenese il ves e mpubels 2o mrasses amd elive sCeeebasban iaaeane G
e conntece amed soalkleaatroe of cartlen daus Glyphescde eoused wn gemiml dogensd (0o e
sppr e wnsple Coloer sy, ok e sppod, sues aeed {Aneife deser),

sl codar | Taetonfe Spp 0, svent g (fepwidaorbor ovvrge e Sy vaiane (i socizenrmiin,
wllony, cockloher, senteswer {Hlaffarbaes sppe . alligaterswees: {Wermandfiees pliaove edifen). cattail
{Frpeiea apepl), Tlachberry (Aeeh s sppe ], hudey £ eerarfa Sedrend), agysuckly (L caneera s black
leweust (ekinge pacodoac aeda), persimimon {Cvesmras sppa ), widiloose, Bussian alive {Efueroams
cl s tiFein], Clhinese Nl (Sapfiann veBiges por), wiy

iy be (fereffe corifenn. aid suen ERE wppl).

Imazapyr (Arsenal”, Chopper™, Habitat®, Stalker™

bnameanr is a broal speetim, nenzedectmee, sy st Berhicide vaeed b eontral annnai ol pereniial
prasses, bromdieal herbaecous planes, wooedy lants, 08 rapacinn aoed agnatie plasis. lesanss
ALyt b5 d Troad-spec i he bicide, care shoobd be don during applicatiss

1 minieniae adyerse mpdcls W grsses and mativas weaetidion impsartand for emssicn comtro | aed
stabilizatésn o Uaiertie o d s, hvizapa i wsed Do comtrod] giusd reed, ragmecd. thistio, cocklebar.
sall sl {ofafpadow sppe o ereeribn i [Sevedaie sy b boeey sockles morairg glary. poiseiies, wild vews,,
kwlear, frnmygect e e £F eorrrd iy ceeeficeens ], Wit poape (R0 Spp b e (e app boataple
Blaek loeust, box wider, chinab ooy (Mefic woedew archi), Chinese 1ailow, cotloswae E{ i
efedfoieles], shoeweasl, clon (L spn ), dnsdinern (U rasanzies app ol iv

(Werey e eak, pessimman (P fos 5Pk i (P ooy appol privet {Licae e

Jeemopizlent), Bussian alive, szllevear. s, ssoeoipiimn, teee-od-lwsgven £ St

caftiaaterter), Percwindioen YR UARIEY tthe, el o s willpis l;;"'r'.'.u VIR ),

Fosamine Ammoniun (Krenite™

Fosanine amaousienn s used Lo conleod Birdsle elorge iizheeay cighis-ol-way, rsiinsed rightsoof sy,
it el St stornee cong, soeh eilily aed pigadime viglds ol 30 esesd w eentra] woedy
sgn ey sugle o oith, pioe, surag, sweetonn Cleine e tllow, el wileh grape, wild sose wscanmug,
avd tes-ob-heaven s alsesused in coamlanade ey wir metas ol oo ety T{-scart X170 corrol
eastera ritd odan [faedperns yicgsraioarah, nag-ol-hedven, ashe oo amd onple, Fosdmming i
i iaer bsed wel iy e Choseaed ) to comitral Aunzriveis bl Doy (0 alf cana wer Foina
Bagceharis {acehor s earleofod, Srcciem SR wasmy e, bos el

Fikack lescusd, gl clom, maple, sassabias [Sevvegrar sossefm o), and will
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Motsulfaren Methyl (Eseort XP™)

Favorl XPis @ selective pro-and prstemeseeney herbocide wsed wozenired broadicat herboeeois amd
wanncly sgecicn 10 has Been wsed to conkrol cocklebuar, Blecklbermy (8wfe sped histle, sonlbewer,
Fovneysuckle, wild rose, ash, itack locgst, eottenwood, easterm rod gedar, S,

ackded ry (0 e free s L el eoolbe:y soild weapee, ak, Osagee oo, (e lnr o ifio .
A e, aweetoum, fred-o = ReEave . Foeeimie SR 1wl

Dicuat (Reward™)

Priguat is oonet-aeteetive conlacn Berbicide vsed ocantral wgeeiv snd leemesdrial vegetinion.

A uph digquaat 3% wesis o anuatic s arfebosles. 0 s dccepabic foraunatic use Peemse i gquicsly
itwls ter seril szl suspenbead secdine 1 in e water, However: cace sl B vabow white spply e
alivquint sew thant lisect crntacd with wake:s folics s avasided. Dieaodition, Jicuess 22 5e fesic ooy
wrgpss spovies b ather vepctalion thal meay e benefici | in be comrab ol dbum erasin Diguan
should e mppsdeed beninsmize impacts o desirgd, benzlicnl vegstation,

BRLUSH CONTROL HERIEICIDES TO AVOLL ON DAMS

T Pllesatig, st o Jierbicizhes contams chetnkls aod dermm s Bieers e cPeclive in e controd o
Ljreatnl ooctatin b siod'ar to ghoee Banisd aneeatthen dioms. eneyer, Becanse ey ans known o
Teateh Abwangh che seeil seaek s chrrsialine i growsd ot st bics woaters o ave T e e o T pauakis
wrdinisiene, their wee shoubd be avoided in the contral of dinn vegeldtion,

Clopyralid (Reclaim™, $tinger™, and Tranpsline®)

Aitbeuch clepyralid ealeibit ol boseeity Lo weoesteiul sad aquatic orsanisns. it hizaly mobile in
S sty amid can comlamingts sucbue g geonmd weater witicloeay be wsed Bor i igetion s
bbby porproses. Mecinese ol ibe prescenaiks ol dames Be vater B s cocwnmaeeeled el e use of
Cloge gl e awoided inotle conrbrol ol et e o darns

Clapyralid with 2,4-1 o MCPA-EHE (Curlaél™ and Curtail M5

Curtail” and Curiail M ave herbicide formulations which nse clopsralicd as an active g etenc.
Curtail cenlivins ¢ lepy i swith -1 while Cortuil b * Lomtains elesvralid with MCPA-EILE.
Tevanse both fpaulations corlain cloprralid, tis ceoammended tind the nse oo Corraii” ad Curtic]
MW e eenided b e contl el sesdalion v ifains.

Glypligsate

Altheigel g lepleesate = practical |y nem-toxs Looagqueic wzaeaisans, cooeure s Gl added 1o see
G nesshl i ] Bl b it ol o3y st Tebve Toecin sliows i e el Losic foanualie spacis
s arnplibians Son-ipidic lvioalations ol ey phosete (A ceasl SP Acceed XRT

. I . " T K | . 1 . . .
Glvphomas  Clyarp Pius L TEeoghs T, Bewadnp L TeosBdown Tshiandd e aveidad 41 e conral
al veretsiion pn dams. Tnoadditiesn, widler fennufaimes Loneaiving sl phesace coomlrined voly 7+-[3

. . . i K ¥ , .

i sbivamnga {Usmpagn - Falbpwemisly o Laowhnazive 115 s wnb) by avaidod wiless desheled fin
(e LAl B

Ficteram (Torden 22K, Tordon K¥
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Adthowg hpichogane 2ehabits  fow tevicity e ecrmoarial and agustic orssoisms, it is highly mohile in
i weils wad v commninabe surtace nad grovl water swaicle way be used for irigitien aml
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drimkiny pocpeses  Beeause ol e prosenily of danas oowaler, 15 reconnmerded tal the use of
piclaram be avaiderd i3 e contrab of ve zetation an dims

Picloram with 2,4-13 (Grazon P+, Pathway™, Terdon RTU, Tordon 10F%)

thocause proloram B extremacly mobibe in T sanf o bile and as ks B leach inbo surEige and

. ‘i 3 n )
spemaned woarer, o 1y recommimendad it e vse of Gragzor 10177, Batheeny . Torden KT wnd
Turden 017 e avealesd i the contiol el vesataieen oo dins.

Triclopyr (Garlon 3A", Garlon @, Pathiinder 1Y, Remcdy'”]

Acdlivendiothe s b e luilnls A Lo Iovese 1By 1en LewteShoass] el fcpnilie arsieisms, s Baghly okl
e senls amd can contapate sorkace and srowad waloer wieek e by wse? Gy irmisaien and
driathing porpazes. Decanse ol tha roventy of dams toowata i s ceeoarnended tat slee nse ol
trclipy £ e avoiderl in Hwe comred of vepgiptom an Jams

] 4 L wal
Triclopyr with 2,4-1 (Crosslow™)
Cougshowy 13 foxic ko115l cond il or rueelFevwld adversely impack 11 and aguatis plants adjaeent
ter s, Avoid b vse of Crasshow o bhe soatrel of vepetataen o damns.
i w 4 . =
Triclopyr with Clopyralick (Redeem RAPT)

Mecause Heeiorpyr and clopyralid are extremel e nalnle in BBe sail prodile i @ koo L lvag
inler sorfiies and gronel wader, it ds recomnmended Uit 198 wse o0 Redesn B e avoided in the
contrel ef vegetation omodans.
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e establiadument 2k comtrul ut

priger vouclialineg of a0 s

banb jrart of daae nusinleaance.
|1r|,;|:,1c:|5-‘ rmunined vegealivi wam |t::!|."
j'-‘l.'l.'"r'l_' il eroesian lJ':.i:!] !r.'E'.]'.I‘HﬂL'I'.! i]i'l.l'l i tll
L'lli.i'.]l'l'i.'l l||J|'.|’--I'§.ﬂh| HIH.I i'lilj Il IEI-L' I.UI:'IIJUI
abf Eurretwing aninale, The wisontvelied
aronvthy of vegetation can Jenade em
fankoicoty ! coatede shoucluees nuwh-
jap odoge insprction difiiculy. Thick bruish
amd wecd wrinvth can obscure seepage
protlems, witich can get progrressively
worse i el amnalized,

Trees and auash shuoaid aot be permicted
st einbiankient sbrfces or invegetated
cartle spiilwayi Betensive rond systems
ca previde seepige paths Tol water
Teoes that Blow dawn ar Exl) sver can
leave baroe Jvalee i the embaskmenr
sanfuce that wili weaken the embank-
ritend Ak can lesd W fnceeased erosnn
Frush abseares e swrface, Taiting
viseadl aspection (e Tiguie 13 praevind-
g a haven bor Posroseinu o mple, amd
retarding proveth of griss vegretation

]'l_.;.'lu' I Treeelmrl o0 b wete Pl aiae

e ————— e

Trevs sind brosh prowony adwsseent Lo
contd e waks and sluctures ny even
tuidly candae daangge el vl i sl
shonhd b remeontd,

Slatnps wi v jrees sbeul e repved,
] cavitics showld e illod and ¢ waread
with a ghert prass that can be casily main
1ained and muowisd {see Figure 2. Stemgs
com B renweved cither by puetling an withy
cyuipmaent that will groad them down.
Al wondy material shacid e reomeved )
abengt <ix incles Tolow the prousshswmdace.
Stamps of trees in rip-rap cannot wsaally
e pulied ar groamd doaen, bt gan e
chemicaliy trealed preseat them (rom
comtified| v forming nen sproo:s.

Thie leallowwanyz gl ol ies srereconmuaen:lod
whn ruvi res Troam « dan

Dpen Sality Fack Shioen @ Okt dhoane Woter Resouecos Boand « @05 3306-C800

v Dpsiveam Embankmeont: Bemove all
frees, stopps, romballe, amd reot sk
tedng; wleene soathim] cavity wad bag kil
with properly placed and compacted
sl destall rep-rap Far wave erosion
peden falk el LI ETRA EEUIL] rril:'pl.' lrsn
abuut towr ket belesy aommal poeal cle-
vation ta abwint three fect abvee nnemal
praut b valiai

[ram Crest: Cal trees aving Sluenp
tmwters 4d lwohwe inches or iess Nush
with the gromnad and {reat the sbunp
wilh 1.1'4|I:1:;r.r'mf nealiy] 14 d.l_'|.:|1|,' slagmp
ducoy. Completeiy remeove troes having
stumap chameters of alv et twelee mches
and greater, wnd backdill reotball covity
with propeely cennpacied backfil] sl

Derwnstream Embankment: Cal troes
ok stamp dizmelers of aboul six
mchies aml sy Lewed with the yroend
aned treat the stumgs wilb o waterpooof
widboien] B duli'l!,' slanyr Al rontbl
decay. Complercly cemove all dreps
having slamy Jiamelecs yreater thas
abioet el eoches ol kil e
clvaned peothalk cavity with crmact-
vl hackfitl soil.

Lewer Porlion of Embankmenl anid
Tue of Lram: Cut ali trevs v stump
dimneters of st Fur sches and
amaller flusi wath the ground amd oeeat
the starmp Lo detay stomp sl ressalall
Jicay  [nstall 2 toee dzain o subdrain
spabeuy b lower tlie subaurface watd
fevel. Thedeace fileer system will collect
avel discharge the secpae. Dicorpirmte
wajor suidrain wiah wee motlall and
stump remewal whers possible, Bernove
alb wrecs ligated wp 4o 30 Jeel Doveand
e e cf the desnstream shope hav.
ane slump diamters wreiler thum alyoul
far inches. Lnalsb woighted filters and
clr i sypsteens in roothall coveties whire
sueepia e Bofleng and sl peping e ke
R RN

sk g
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« When cutinp tiges kar remaowcal, a0 least
v e b feet oof the stump shoald bhe
left alwwee U groond, loweng a0 wel]-
definad stemp that van e wsed b
samp e val procuss.
The sty avnd rosthall showld then be
remiaved by puallieg the stunp wpward
witly o gk -meiated backluog (o
sivalar cqupment} after loosening the
rosalbalf #y pulling on dlie stanp fream
differenl Jiewetions.
The rooiball cavity shouh? be cleaned
[y IeIce I (AL $I?I1 .J'I'LI1 tha l.'ﬂl'E'IJIT!':I'.IH
ronls i gl caviry wseng 3 backloe. "l
cutliog waely sy slupes e 10 by o
steepar than L] aned cuttingn a horenn
tal cavity far ehe luntomn.
« Compacted seal shuwled be 3 cohesive
material, .:p::m]'.m:ru:] in lifts na [ Lhi

er than S-inchies heese it thichmess,

Cemmpaction i wsually acoemplished
with mauually opecaked compacton
e PNt or couipaent artache:d o
# ko,

Enedenkanieids, HELIMS, G ull;:ru:r:l Ler
spel iy struatures, segetalod chasaels.
ancl other aresds assaciata:k with o Jdan
ceuire conlikeal paiitenanee of she
ULl Lo

Cavuss i, Doosh catlingsed ienweeal
ul wnly vewetalioa [mcludiog trees) s
pevesiary [or the peaper maindz ginoe of
A dang, dides or levee, A3 embaakimen
slopues and vegeluied carth spiilways
ol e mirsved wn least twice per wean
Trees armd P h shoukel Tue vermineed ivall

Fogiere 20 Preoendp e viagen ofamke pooimg st go iy gesi wes il s o sfieen

agvies wilhin 25 feet of the canbankiness.
Well bended grasses sraptwe susthelics,
simplify inapections, oreate a e ok dible
surfuce, and discouraee lacoesing animal
halbtanon.

Chemica speavime amd burning Ler the
purpnase of regular mairtenine e w
||J||Hl.'| -iiLL'L"L'l.J]:I.L' III{.'l.LIU‘L!E UJ. '\'L'?r.'..'li.'llllull
cogtrod nem A water body More scceprable
At theods e lade e use of wend whips or
porwer bnashecutlers o nuimwers. 18chene
wal Sprcavitg 16 uscd, s cane shadid e
take i te protee L tbue kel ey izonntient. les
[aaieed U intepnly vt dhe ranbaokacad.
sner g wdlBy By ecpuiporesat w e vl
shniled e veided. Dby oo egip
ek desgeed specilically fer the rpe af
shopre il vewerdtioa sl ld be wiilizad Luf-
fotving e pranofic e r's pecoenanemd o
wale ll":'l;."l‘illi.l_'nil'l 't'u'u-.';.'-J'.er.&.

[lam Safaty Fect Shcar « Crlrharmn Water ietol ot Board « (03 530000 « wediv Ao ooy 2

ME34FO0008



-
<
L
=
-
O
o
(@
L
>
—
L
O
04
<
=
o
L
2
>

dunt baihoed cangause congideialie

buss of caopital wevestaneent, by

el oo, andd ewen the Eranic
Togs wf lfe. Penple that Tive ur run a
husiness near a dam depend on dts
sAwLer 1 propet ly operale, maiceainand
it il amd therely provent hasardons
condations dowastream.

Mot listad i Wie eonal abcigation of
keepian the Jun safe the cwner could be
sualgectend toiadality claoms ifthe Jin Gl
Therelorre, it e budines pracdioe 10
Bave an clfeciave imoinbenis e prigram in
place fore yuur danm.

The Jr,uii.iu:]!r:u'& Lhal ful aw, whale oo
exlanalive i scope, will provice dam
ernzets Wil 1bie mosl extenlial o rsstion
hevessiie ¥ B0 dlentdy comimuon problens
witit Elreir .

Severtieless, b s i s LEiet ey
dam vwaer e Twendidar with the acwal
rales and regulativns set forth by the
state of Dkl Detaited indormation

o this amk many othwer celovant topics
e e Fuund oo CHY R wibsite a1 wwwe
ons Tl ok pocf anzafee g hyp

"!!'.p'?: 1!.1."..'1['{'.-}'.‘(}“.‘“1.i.a: damg” regniee
an wiarnal COmPre R ve Wl fy
A prefesgional sgeinee espaeriengesl o

dam safely. “Siraefican hazand-putemial

dains” regune the suae nspecior ceory
three veears, The vwier of o low arand-
peiential dam” is required wocondoot
A visual eipeclion fur sluwnstream
develapuren: 1 cocdd afieer (e
Bazard - patential classilicativa ence
cecry free o

Hom ownvis hhlluld L'iH!d'LI'Lt 'l"lb-'l.l-i}l
inspec loans sevesdl Limes each year
Roameebeor that L peohlens may sat be
expused i Ul contse uf naaiitene
anLd vesual inspectson.

P 1tod eefy wnn “hoeme renteclies” Eabl
A experienscnd dorn 2afely enginees o
renedy prableos.

e failunes are nsaally o resnln ot
TNIpHT s \.11,"';]5”\ comslrwed o, wngd
mainignnge. 4w e s ol slder doang oflen
eho o] fave retunds o w o pd wnsive
understancdiog of the dams desipn amd
gongirugfion. Therefore, conclugims
ary cemmanly based on less than
C'i?l'l'lpil'fl'ltfll‘i]"r'ﬂ 1|15P&'EH:|“|5-

Wl ek ol STRLCERPCS L L% ko B
G b stware of the magor svpes o Bilunes
and heir wocnmg sapns. Larthen dun
Fecluresaam peocradly be emepred wobicee
classitications, |'|r~.4:[|1_rl eserilenh el

Hydraulic Failurw

Hydreuae fifire cesulis oo the vocentr dled
floaw of watet over, around. and adjacens i
adum, This inchagdes the erosive actinn o
watar o1 the danand its fandaiion. Farh
shamns are pareularty suscephiba to hiydmulis
failene ssace sort wall crode ar [ow welocnes
{Bue Tabe 1 o0 paye 6,

e [ redrnznl

-- - s -

ek IR KL T

o o

T Crrenie

& Cubigr " H
.o 'r'_ - - . —
P N __.I..__\?:\ e

Lmergercy Spillway
r--r-""-..ﬁ-'-_"-‘-'-_-—-_"‘—\—-—\. e e R — —_— -

Frincspal Spillway
ligar wi Trash Hace

Lipare b Parlse for

SEPdemler 2iMG

L1am Satety Fact Sheel + CkExhaomaWater Basou-ces Board « (405 330-HA00 « sownn cowrbue oy 1
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Scapape Foilure

All dams vxhibil some serpags: the
vel ity aad arank must e conteolled.
Scvpage ocuacs both thiompa the dem
anedat Uae feamdatien, Stnnggnteetled, it
can ek waterial from the oundaten
of o earth dans Jo Foree 2 cenaest
thiogch which water can pass. Thiscan
lead 60 a coriplete ilure ofthe ceractare
ar piping” (See Tabae 2 on page £

Structoral Fuilure

Stracnarnl Feilure imvnlves tw raptore of
the dam amelfer os fonmdation. This is
particulacly & haswd & g Jdams aimd
dams il of bow sieength imester als, swci
g silts end sanily sails.

1wy, dam dmleres panerally resubl
Froum o cumplee sakerredlionchip of these
Gailaars pgeeles, Llacrmtialled seqp.wy ny
wetker thy seibs anad lead vooa slouctorat
Fatbure A wrocieral Tolure mue shorgen
Ui s o prattd i Tessel gewgripn Rl e
Surlace vrosior mmay leadd te stractaral o1
prpries fathuros (See Talle 3 oo pape ¥

The mvestcomimaon eleinents ef anes -0
dum are allustrated os Vigure 1.

Tmbankmeals, thye primary pact o the
-;.1:II'.I'I, III'I|'I'-I-H11|.1. t]‘lf." I:lI\:L' -'l.]tlt !1-.:“_' !.hL"
water Eartlfell enhankate ot g fald Jnks L
miain v lsitic ations: “homssee wems™ and

'r"_:!|||{'_~',' [rdr

P
Lo ien

“enod” A annce e iy ek is
cumperasd of B st Heearglhon.
vadnle a zomaed cmbank e wies eissimaker
in:!h:ri:dﬁ, suclias rack .Ll:c!ch}', in '.Ii.I.Tu:n,'nl
pourts ool bz ag sheswen o dapure 2

Mot dams apply e woened methed,
vfberl wsnes compacled ey o Tam an
izpermcable wone The impermeatide ¢l
monsc s srrounded by o muene pervious
ezl wiicl will sl lijri:l.llli'.i:t,!.

Seurne !!1ru1155'| the Lo or 2ol leetond amd
cenlroalicd Ty means sech ag e deains,
borck pes . deaioagge blankets, reliel welks,
and chi vy draing, Al ol e seepatye
Cortrod sysreans invnlvea means of fltermge
the chay particles froen the secpape and
a methoed of diseharging the waler ina
safr manner. & cunff core weich” is
eaed] b soane dbams Do poevent dhe D
ul waker throwich the canbaakment o L
(vl agrem mmarer el

The slpas of the embankmet aast be
veuclated to pretoch drom Hie crisive
Clfects of Tamy. Lhe wpskream gl mosk
brvve prebectiva from wave st This
13 usoaly acconsplished Ty a vock Glandet
crap-rapd dar by e,

The Foundation 15 the material upon
whinche adlane is bui t fFigre 33 This
vivril imestdivee Pl sirengrh g st
Hawe embankmenl and :oservair behind it
safely. Sempape throwel the lowlation
vl P ezl et i sich & manmer ehag
U vmsbamkanenss wil] i slable wnder the

laode, oy e

PereaLe
Taurdatin

rpmednin

FoarAubica

Tigiore 20 Fyperal oo S on o deies

Septernlor 20110

Dz Safery Fack Sheet = Oxdahoma Water Razzusces Board o 1495 530-8320 « o mri koo

sfesigr contsditms wnd tHie Cain will store
waler for s iate mleel pwargaosg.

A Principal Spijlwny i the pnth
somsdres o] bor weador iy eever oL canscrebe
smlway ar through a condad in the Jam
Lo tnwinnbauat Al g me] beeed of o bike
This ardlway i usoally either o melal
ar concrele pape thronad e dam amd
u.:.l..".]l:,.l i1, orpardles a PYRTI| Py T riner
idet viruclure. The prmegaal sprillwins
(wis2teezen is Lo pass norme! amansty af
weater pasl e dam inoa safe and waae
st aner, The nlet struclure ol a
candeil most leave provisions Ly groevend
chiapna wul teash ol delbrss.

A Eavergency or Aaxiliary Spillway s a
veaten dliw conte thal renciizvas icebienae
coneelilinns Ler prevent Lve Loypineg, ol e
daen. The muost opical Esem of criovgency
spnIway i an excavstod chamnel i caa b
ur eedk near the dam. The function
vt the ciergency cpillway B8 b pass
the stiorm fows without ovirtaping
e & . Tl apillaay shoold alwaps
visclarye awse foomn the daw anct ihoutcd
e comstructed in such aomanner Ehat
thi spallway we:ll st fail due foerosion
during there higl flose events, Failare
rf the apitlway con be 2y catastrophis
as faflure o the dam. discharge af the
spiflway anto the tee of the dam can
tapudiy evedu the embankment and cause
failure =f 1he dum Many of the semaller
dams incorprorate the functunts of both
the privaipal spillway ane vowrgensy
spallway 1t a single sirerir,

A VaBey Floor Diraln (Fyuire 15 awaker
wischarge ponal siaced al the leaest
clerarion in e pael fu ety the e
if nevessary, The vallgy flaor dran is
pengedly a pipe with dovadve, which may
e opreratodd s nepded AL dares shotd
lewve Uee wlulity e coaios the level of
the lake. Lake levels are clemped b a
vy of reasons, such as kalling weetks

var
kel s, kg tepan s w th
thainh, 1r ewent ol MTRELE the |abky ooaveid

i falure.

NE34P0D00B2
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All sajzer sortioes of o dary need 1
Fe maintained eollecctovely rather than
anainilai i cach eleiment s el

Endrapkment:
1. ksiablish aned madmain o goeed cover of
gitiih

2. Sos) ok sod areas that have hoen
eepdrcst, are bBosten, or are thinaly
wepctale.

b Mow the vegetation & needed.
Mowdng alloays the srasses g cs-
tablistya thick enwion resislant sed,
[elps i the comtnal af Lrasng s o
ciatiom, and makes it mouch vazier
Lo detec b dny potetiliclly Jaugenius
cvitdibinns ek a5 Seepame, crotion
chanewels, ceacks, and buroowing
arinals,

2 Remive amd prevent the geowth of
Lrees and brosh. These dovelop luege
root  systems, which  can provide
scepane paths. Whest trees fall they can
leave larue holes, which can weaken
the embaokiment. Grush, vine, aad
johnsun wrass obscare dhe  surfce,
limit ingpectinns, and previde 2 hoven
o Tcrowingr andmals.

oomtred and reprair £Eakin. K fill anst
ot all M 1..';1 ||:1r1.:]5 o e
abam, While erossonn chaomels oocsr om
adareas uf oy dam, they ane feepently
sl e o e e of Couraet m
e enadvankaent and alatnwids.

£ Nepair slumps and slides an oo dam
Aodbwmp occurs Feroommoy eeasons
sch ag Goproper cempaciaon, voerly
shewp gide gl pes, ariclior s 1 Tesult of
govcpagy. Dotermuate the cacse of the
slamp Fwelore repar. Correct:ng the
wiibo ying couses will sive pin fime,
'|.:|J1..~r, aml CRPENSE S OVET t!ln;; |:1'f|: |,1f l]]l:
Hlructure.

-l

CEeep omloakament shpes i oot
resait, confurmatys o the abprupriatc
siope desivn, Eobankewc slopis are
par L ulae by susceptiltrle o weatliering.
e actior of waves, con, freceing,
~1d mechanical impacts can caace the
nnvertent, selttement, snlfor ernson
of the erabankinent. e coibankmee
slope sheuld be kept i good regair
axd showdd conform e the approgpriale
slopae design,

o

ke sore the dam and surscainding
axen are rec of animal traifie 20
habitation. Livesbeck con damae the

soct covering, vepeviably s dhe cover Js
st nr the dam s wet fram rwsulall,
L eerprzine can result in the merens.
wcicente of epesinin Koo barrswiug
anerals e b Jang oF whalboer meins
necessary IF acimal dens ane G,
"‘T-"I'I‘.ﬁ'l'fll}' TI;‘F aar II'!I;'ITI.

Principal Spillway:

Llake sctwm b emaure the primary
purpwosc of thee spllway pazsiong aoomal
Huwes of waler ma $are manaer. is heing '
accumphizhed

2 Epware that the copdut or pipe is
soarncd wend watersicht. Mee conclair
mandtl Juwve T sTocantly W sopgoet the
witermal lrswds of tlee emiomboraenn wud
lake, Wher the pipe = composel of
deanziled soc Lo, theese sechiny st e
sroper ydeagncad tesemain water laiy.
hevasdidely cepair o collapecd  os
suparsbed ok af the pipre, Eies wril
usnally imvelee drawing down the [k,
aued prabally secunsirocto part of the
cunhankmueat. Corrofated sleel pipe bs
el recoutsinended hop ose as 2 condait,

[

Lo enswre ehat all concrete Sroctures
ate sownl aed oo Bra Ewmdalions,
backAll any undeensining of Lhe slab or
s and Lghaby sesl any cpan rints.

Lo _H"“"-
 Lhvgseok Tralls o
: Slnkhele ™~ . "

- Geep

248

Mgees 5 Profdeoe e saadia

Sz rabaem e 261700

Jam 3adery Facl Sheat

Uk:ahoma Yatar Sosaurces Doard - 08P E3T-C000 - W Wi 2k S0y 3
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Any wiep beles o deaing aseociated
with oruwrdte strucunes should be
oprant and functional. Failure to keep
Jritins apervative carl cause significant
damage tu the strsctues and generate a
Large repusir tull.

4. Enzure tian the poiecipal spslbway passes
flows s a rpanner Lhat is not crosive e
the dati, Tvanmdation, or the spillway
atsuff Loosivmy al Lhe principat spilleay
cuthit is canised Dy high velocine Ao
Wnchecked wrosiem can cause falare
of the stevutues. Uhae mvaauies such an
stillisg Lasing. cinnnemily cowssti neted
o riperap or conercle hatfles. o
ik Crosn.

A Fliminate any obstraclion o the
premcipal
Can gauae o ediebon of fhese ol
thi: carrying capacity ol the spillway
W cendnit Comzegquently, this
brcreases the wse of the smegenyy
sprlbway, Princinal spillways should
b cepppaed with rrash racks These
ercks must e cleancd as oopart of
repular mainbonancy

L1hsiriztians

= 'Ll'!w:'l.:,.r.

l‘fml;rj;i.:nl:}' ar .-"Luxiliﬂr}* Rpﬂ Iw.u}'

1. Taki messures Lo epsnry e praper
funclinn of the emergency spiblway,
which 1 to convey flood fuows past
te dam s (ke dam o notevestopped,
This funclion 15 essentisl W the salely
vf any dam.

Y Ensure that the carthen portion of
1 spdivary e covened By vogktation
Tike thiw o e 2mbandmnent. Ceasaes
shwaulif Be thick with well-budded o
aml mowed rogulaly, Faren areas
amed thiole vepetated arcas stuld e
reseoded ar solded. Keep the spitheay
apca foec M lrces mud brush,

Yoiepar oamd  ovemelate all o croesion

enalbies, slides, wd alomps as suone

as they pecur Eros o orepaic o

eaithen spillwoys s of pacticalar

aepratlance aier ary perivd of o

:n the spellway. The wotlet chanael

and control seciioms of spelbwavs are

prime eroswon aicas, Their repail =

SE [tz [xar 2010

ceueial because croswen cane expind
sl y EpLLly o the apilleay,

4. Ll ciams with Concrele slfuclres, ke
1he cuncre e soaed by Alling qonts aind
cracks with approprisde (Hler Kzep
Jdrains i conerele shractores open and
functional, 1o earth spiflways. concrete
may be used b boron conleol secnians
] chices, Beep thos corceete sonnd
and Naactivnal.

i

A kevr the emorgensy spillway area
wivar of teash, dobres am] aaddesiralle
vipetation, soie as trees ol brosl
(iher obstacies are buibdings, fenccs,
fexhy screevis, avd puardrails. 10 Lef e
Pranes dAlb Hicee sl Gaine wen walel:
trasin and reduce (he capacity of the
spittvay, patentinlly causiny hydeaolic
Feiban e of 150 evnBanke e

Valley Fluor 1rain

1 dest the velley ear dram periodically
v maky suee ik is functiomeayg TF st
b wperndide at all fonws for o varicty of
purzeses inclading demaeds for water
dovnstteam el repair o «:pﬂh-.'.'i:v
struciures a7 embankment,

2 Famlle all drowaosems oo contno led
mannet U minimine orosion amd
prevent shnmymmg of the upsiream
vmbanknient. Valler  foor Jdramns
ypisatly dhscharge ite stllaye Basins
40 ReT Erse I el D0 SEEECH S,

Heptelw fogpecricn is the Reart of your
mavintenee pragram. Oaly by repels
mgpertian i pooldeme e detec el ol an
early seage aocd remedind. Thas s esseatial
Lo prreserye the iote ey of the deo The
ey ol Chee ispreton shaull incle de the

e med spallweys, areas duswnsh
iz bttty sl @ weieral iwersicw of
l]“.' Pf’ll! all'Lk. -|]|.L' J;Ll['l .ll:d I;.ILL' darcis !1“'\'\.‘
Ler rlt k‘iu'ﬁ'r_i: ]ll I.l.l‘.' J.']ill.'l'_'] I."'L'lbpl.";.t]'rll
with the sorronuiding (ervain, Failuae o
Slispecl s 00 A8 Faises the possability of
wwntokesee proobienis o the valley and Jdan

Tame Saloey Fagt Shoot o Chlahoma YWoter Kesoweoes Board - (G050 538000 - o K g0

abutments, ules snlloenced by the dam
ad fke. For a swoamany of dssaeclivag
guridelitres see Tible 4. A Tvam lospecinn
Chechlistas alsagncluded onthe last page
ol s puisie,

Pwining sy insgeclion. the davier shoulé
e wware of various signs o danper
tese stms cdn rarehy be seen by simply
driving page the daee. Many problems can
plcn et b detcetea wiglwat o Lthoraph
examigatioss oma woll naindainesd (o nwed
and free of wondy vopetationd Jam,

Seame sicies of dangor o leok o s e
Tealloawing

Sewpay

The appearnnce of seepape oe e
o istie ey slepe alswlme ks, o
clomrred resemt sten i camse lor comeern.
The tyac and quanity of seepare Shiakl
Fac s teeddnd. [T1he wabar is noeddyor muacky
amd s cring up troeme vl defined hole,
maferial i< probably beiogr croeedd Eranm
inside the cmbankment and o poteatialey
danzerous situation can develop. Thes
1y ol r.-rnhlq"-n FIGUIrS S fremediad e
attgdinn L stogs dhe remavad o uiatesiak
and centrcl Une sevrage, Fabures o b
inlesnal erasoen ot Sapkng ard examipls
ab s Aype of seepape profiken.

IF e water s clear, it may be cmming
Lo o older hele and shauld be
mintueed dlosely Gor any claenpes in
coler and guantity.

Aogpae Can alsooocer onabiu b ents under
spsitlwarys, wand thaeugh the Brooaation and
foe s cat eR sone distance from
the Jan. Geaesally spealsine. the furthee
seepaue exits Trom the Jfam, e Jess
Lhe poolakility of dager; Teweewer, At is
Pt rLamt bt allaceds o seepage eelated
Les the o T wwantcbaca) frar changes.

Erusion

aosivm an the dam aad spille sy is one
i the st evudunl PrAT \.:ll-dnlllgl.’.‘l'. The
sie of ensien channels wmud pullies can
pncrense preatly with shpght ameunts
nf tataball. Backy defeation ol erps.on

ME34FPO0008S
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chamels com preatdy Ticlitete tecassary
repairs 0 refillin, reegrasking, wand ro-
vepetation. |oftundiensded eresivnecan e
sigrifirant enocgh te dame the ity
if the dan

Fevstiont b o wene ackionr i amdher
casily dletectod danger sigie, Roncdivs
sy vk retiliing dhe aceawnth rnci
woak e A *mcr.'linﬂ with tle e TSR
voRlatine,

brasiom Fromy secpagre throeh the dam,
Fontsilslivesn, ur aladaeeints is ol L!.I.IIE"“:I'
sipgnitk. "Hhis is more didicalt Lo repsae doe
ta the seepage waber, loepair genaraslly
bverlves relillive ub tlie arean oy willy
ez sutes b coclect and Rler th seapage
witer. Bepairs usually vegquiae the servgus
L5 an engineer

Cracks

The eniiere embankment slombd be chasely
irapedtoud o oracks, Shuet sniate d eracks
age ok wswally signstivanl, Tl Liger,
woll-defined cracks indate a prablem
i dovileprg, Cravks v of lwo types
Lramaverse wnd kel

Trangrerse cracks appear perpencicular
Thi a5 ol the el amg wdic st sewicmsn
of [he daamn, anch eracks spe an available
averue o water, Itersal coasio nocealld
rthen |'i1'.'1.'-;ln|_‘| ery ||1|c"k|:,.l.

Longitvedimal cracks rom parallel o the axis
5 i

o The dacg omid may be b signe! e s dide

o shurm ozl sither Broe of the dan,

Crachks wstally sl Tor Jvwering 1w labe
.1!1ql 'lsl.ki|1|.; poa Lrisb WL Lo MueAaslres.
They genevally revuire the consulbation
af an cogivwer Jor ranedy. Lracks may be
evizlent inarher ereng seel s spiliway

Slides and Slurips

Slides and slamps are asualiy 1he mse
detecialbe danger scanal A masses
e can mean catastropiee faihare of
g cnny, Shdes ocour for mony reasims,
and their aocmeraace fa mcan major

EH

e const kil oL,

Soabemiaer 2010

Shctes andt slumpa are noromally prevediel
by cracks, Begnlan spectioe oo peey 2nl
any suddden fdere, Tiepaiv will wsunlly
siwvolve lawering the bake bevel. Thes cana il
domg fuer rapidly, couse s slid e or slumping,
At ebe st ated mal ool an i upsireom
ernhankanent

B mev ang resulaneg sinde nakenal bnd
in the spillvay arees rinedaatoly since
their preseace rouces e capacitics,

Suhsidonce

Sussidenes a8 verlical mavenunt o Lhe
Poraqpebab ey aberiads Sue lo Jaabure of
vk latign.

Bty oo subsilence mow be so sl that
W b Ui Laee B ustaotived withgul
propweT EErestiom prinetures AL s st
subrifence relers b imewrement over amd
Leyond Urat aoinapated - Subedence
FTHYY Aok b 1) l.n,']l-d-:ﬁ|!u’:.'1 4.;r:'|:'k5 ir
oL A wind el wali

Vrager sigoabs ul sebsidence include
corduit Joplicenwents oo soraralions
(RIS conghait ruplures oy cuilapses
assuckaiced wilh il

R SL AT T O PR B S re st
inwatey eakmg oo d e enibuzdenwent and
the suliszepuent weakening wf thedam. Py
collapan can resuis in lydroalie fanlures of
the iz 1t staoailed b sobed 1iat rigead pipes,
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5CS Sugar Creek Site # 44 dam, Caddo Cuty, 0K washed out from heavy rains - 2007
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STAN DARD CORPORATE OFELCE = OKLAHOMA CITY
440 N Unco!n Bwd = Gklahoma C by Ok 7310554973
(405] 522-0541 - (A003 725-0541 - {405} TIE-0555 FAX
’ I Es I l NG ‘ S0z Tralis West Loop 202 5B 717 Awe 5458 5 13% East Ave Sie B

Enig, OK 73703-6336  Lawicn, OK /3501-2681 lUls3, UK /4 146-BI08
AMD ENGINEERING COMPANY il 237-2130 {580 383-0572 VS1H] 453-2704

_S_ |B00; F25-3130 {300) 725-9572 {&00) 725-4592
— Duce 1951 {8D) 237-3211 FAX {580 351-1263 FAX (918) 4592715 FAX

March 11, 2010

AFEP f P30 Region 4 Engineenng
3800 South Elwnod Avenus
Tulsa, Oklahoma 744067

Attn: Mr. David R. Lee
Civil f Structural Enginear

Re:  Final Geotechnical Investigation and Stability Evaluation of Batiom Ash Pond
AEP Norhesast Station Units 3 & &
Qologah, Oklahoma
Standard Testing Project No. 8204-3150

Dear Mr. Leg:

This letter report provides the results of geotechnical study for the referanced project. This study
imcludes monitoring well installation, geotechnical dilling, |aboratory testing, and slope stability
analysis for the existing ash pond embankment. |t is understood that the maximum height of the
cxisting ash pond embankment ig 30 feet. The train surcharge oading from your document review
comment sheet dated March 3, 2010, is 140 tons per car with car length of 53 feet and bading width
of § feet.

Marrative d escriptions of our findings and recommendations are contained in the body of this report.
A vicinity map, a site and boring location plan, the boring logs, and summary of laboratory test resulis
are presented in Atiachments "A" through "D" of this report.

Field Work

Manitoring Well instaffation

Two {2} borings (B-3 & B-4) were dry drilled with & truck-mounted CME-55 rotary drilling unit
equipped with 3.25" LD, X 7.25" 0.0, hollow stem augers {HSA] to the boring termination depths of
10 and 27 feet.
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Two (2) 2-inch Schedule 40 PVC monitoring weils weare then instatled with 2 feet thick of cement
grout at both B-3 (MW-1) and B-4 {MW-2), 10 feet thick ai B-3 (MW-1} and 2 feel thick at B-4 {MW/-
2} of bentonite chip seal, 10 feet long at B-2 (MW-1) and 5 feei long at B-4 (MW-2) of Schedule 40

NE34F000172



STANDARD .- :cpnical services

— PTESTINGH .
AER Y BEH EERS 3 Efiliineering

Final Geolechnicn! investigation and Stabvily Evatuation of Botfom Ash Pong, Qologah, Okfahoma

harch 17, 2070

Slarwlard Testing Prafect te, 8308-3150

Page 2

P% 2 with the slot size of 0.010 inch surroundsd with 15 feet thick af B-3 (MW-1) and € feet thick at
B-4 (MW-2) of 10¢/20 silica sand pack. Concrete was piaced over cement grout at surface. J-Flug
caps and focks were atso proviged for each well. The monitoring well construction diagram is
presented in Attachment "E."

Genfechnical Driffing

Cour {4} borings (B-1, B-2, B-5 & B-8) were dry drilled with a truck-mounted CME-55 rotary drilling
uhit equipped with 3.25" 1.0, X 7.25" Q.D. hellow stem augers (HSA). Standard penetration tesis
(SPT)used a 1.375" 1D split spoon sampler driven by an auiomatic hammer utilizing a 140 Ib. weight
falling 30 inches.

Thirteen (13) stardard penetration tests were performed in order to estimate the shear strengths of
the soils in their natural staie. The test was conducted as specified by ASTM D1588, "Penetration
Test and Split-Barrel Sampiing of Soils." The in-situ bearing strength is related to the N-value from
this test, "W" is the number of blows required to drive a split-spoon sampler twelve inches, after a
£ inch seating, into undisturned soil. The sofl samples recovered i the solit-spocn barrel were
remeved from the sample tool in the field, visually classified, and labeled according to boring number
and depth. Results of the standard penetration tests are denoted at their respective depths on the
boring logs.

Seven (7) thin-walled tube samples were taken in the sancy clay and clay soils, in accorance with
ASTM D1587.

Laboratory Testing
Subsurface soil samples weare visually classified by a geatachnical engineer according to colar,
texture, and plasticity,

Poisture content tests were perfurmed on split spoon, thin-walled tube, and bag samples, in
accordance with ASTM D2216, to determine the in-situ moisture conditions.

Density tests were performed on intact split spoon and thin-walled tube seamples in accordance with
AASHTO T224,
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Alerberg limiis tesis wers perormed on seven {73 soil samples to defermine the plasticity
characteristics and swell potential of tha zoil. The tests were performad in accordance with ASTM
D4316.
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STANDARD - |
GEOTECHNICAL SERVICES
— PTESTING{ \
AES] ﬁé%h.ﬁﬁéqgl'raﬁn d ._nr;g"fnaer."ng
Final Geotechnical Investiyation and Stabilify Svalvation of Boftom Ash Pond, Oolagah, Qkiahoma
Margh 14, 2070
Standard Testing Projfect Mo, 8309-3150
Fage 3

Sieve analyses were perfermed on eight (8} soil sampies, in accordance with ASTM D422 for aid
in soil classification. These soils were classified according to the Unified Scil Classification System
{USCS}and the American Association of State Highway and Transporation Officials (AASHTO) soil
classification system.

An unconsolidated-undrained (UUY multi-stage triaxial shear test was conducted on ane {1)
thin-walled tube sample from Boring B-5 at a depth of 8 to 10 feet, in accordance with ASTM D 2850.
This test was conducted to determine the angle of intermal friction and cohesion of soiis
representative of those at site. The triaxial test graphical result ts presented in Attachment "D" and
the angle of internal friction {phi} and cohesion (¢} of s0ils are denoted on the boring log.

Triaxial Shear Test Results

Boring . L Depth | Cohasion, ¢ Internal friction angle, ¢
Soil Description | .
Ma. {feet} | (sl {deg)
B-5 Clay 8-10 | 48 2.5

Three {3) permeability tasts were conducied on three {3} undisturbed thin-walied tube samples from
Baring B-1 and B-5 at depths ranging fram 8 to 20 fest. This test was performed in accordance with
ASTM DS084. The permeability value, "K', was caiculated based on the constant-head test which
can he expressed as foliows:

. OL

k=——

Ath

Wwnera:
k = permeaiility
Q = quantity of flow, taken as the average of inflow and ouiflow
L = izngth of specimen along path of flow
A = cross-section area of spacimen
f = interval of time owver which the flow Q accurs
f = difference in hydraulic head across he specinen
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The permeability test reports are included in Attachment "D" and the "k" values of tha tested sampies
are denoted at their respactive depths an the boring logs.

. S
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STANDARD GEOTECHMICAL SERVICES :
— PTESTING4 .
AEHY pAT Régioh € Engineering
Fina! Geotechnical investigation and Sizbifity Evalualion of Joltom Ask Pond, Dolagah, Qkdahaoma

fdarch 171, 20710
Standard Tealing Profect No. 830023150

Fage 4
Permeability Test Results
Boring No. Soil Description Depth {fast) Fermeability {cm/sec)
B-1 Sandy Clay 8-10 2.0X10%
Clay 12-15 1.8X10°
B-5
Clay 18 - 20 1.8X10°¢

Slope Stability Analysis

Using the Methads of Slices with the censideration of train surcharge, and based on the typical soil
types of sandy clay and clay with the cohesion of 1075.5 psf and 1296.5 psf, the internal fniction
angle of 18 degrees and 13 degrees respectively, an average soil unit weight of 124 pef, and a
typical slope height of 30 feet, the analysis results in the computed facters of safety of 1.74 10 1.87
for the 2.5:1 slope. For permanant slopes, a minimum acceptable factor of safety is generally
considered to be 1.5, Therefare, these soif conditions can support the designed slope of 2.5:1. The
typical cross-section for the analysis is presented in Attachment "F."

Ve appreciate the opportunity to provide this servics on your project. If you have any guestions
concerning the contents of this letter repor, or if we can be of further service, please call us at (405)
528-0541.

Respectiully submitted,
STANDARD TESTING AND ENGINEERING COMPANY

7

Jigliang FPan, P.E
Geotechnical Engineer

L
i
3

hing-Cheng Peter Shau, P.E.

%

[}
Cerlificate of Authorization No. 77
Expiration 6/30/11
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?_Iésﬂ.ﬁﬁlég GEQTECHMNICAL SERVICES

ANZ EMGIXEER WG COMPANT SDIL BOR”\]G LDG
Boring No. B-1
Project: Final Cen. v, and Stahiiity Evaluation of Botror A= PendProject No.: B308-3160 .
Project Location: Caologah, Oklahoma Date Orilled.: 13110
Borirg Location: Eas: on crest of embankment Project Enaineer: Jiel ang Pan, P.E.
Drill Method: M55 w; 3.25" 1.D. HSA Field Logger: Jieliang Pan. P.E.
Surfacc Elevation: 635 45 toet Water Depth: Dry @ Compietion
FEemarks: Brering coordinates: S 7016.566; E 213 839 -~
| ] - -3 MoistursiFinsticty
I I Spr o % :
E'“"';:"*P"" 1 8 (E mlaws S0 Jeacoanch L.'len;:;-,' i L N L-
et | BCE| DR wett =8 G 20 30 40 B0 GO
[T] o B
_ — e — R — = | water Confens. % - B
o - _ — : i 1D 70 30 a0 & GO
G35 §" Bl coAL DUST o 27 PR :
" Dk. Gray S LTY SAND ' Do
| 4,‘6: W Mgzt honplastic, Loose *
4.6 JSCS! BM; AASHTOD: A-2-2
h - . . -t B & L Gray SILTY CLAY WITH SAND 115 | 74.3 e
B ﬂ'.ﬁ. Maist, Low Pastzity, Firm ’ .
z T UECE: UL-ML, AASH1O: A-4[3}
] 358" L L e 108 &
m 830 a:6" Lt. Brn. & Li. Gray SARNDY CEAY w' Trace Grave
48" Mupist, Mec. Plasteity, Firm
z i w Trace Graval 11E ! .
: - Permeability Test: :
' k=2.0E-8 ersec 1B 10 10 41, :
u gne —1C 36T | wi Tomce G, SUIT 13 | GG —
. 4’6" USCS: CL; AASHTO: A-G17
o - N LL—=Z23, #i—"7
a I w! Tiave Gravel 108 | -
15 26" | Lt Brn. & Lt Gray & Peddish B, L 108 — e -
L 520 L | =
: ] a6 i
o | I Feddish Sm., w! Sraval : 108 I .
: 1 (ROCK) Gray LIMESTONE S
815 I 20 51 Maar, 11, Pastreity, Medu= Hard
28 !
< 10 . i
=3
SR
Page: 1 of 1 for boring &1 o
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. ’TEST'NG‘ GEOTECHN|CAL SERVICES : .

LYY EKGISEEAING SOMAAMY SOEL BORENG LOG
Boring No. B-2 _
Project: Finsl Geo. Inv. and Stability Evaluation of Boitom Ash PendProject No.: 8308-3150
Project Losation: Qologah. Qklshemea Date Drilled.: 1113410
Barng Location: East on downstream toe of embankment Project Engineer: Jigtiang Pan, P.F.
Drill Method: CME-5E wy 3.25" |.D. HSA Field Logger. Jeliang Pan, P.E.
Surface Elevation: G15.3C fent _ Water Depth: Dry € Compietion
Remarks: Boting coordinames: 5 7110 188; E 208.3525 o S
ﬂ = ol M ansTur e Fles Tty
: L LRT Dry i
E.pv./Dmath a | e Da y ww o |PL B/ 1L
Fams ::5 5,_" ||£1?::12In: S Dager peon I::r:-;_slf-.-' ﬁ% !-.__-;F! 20 31,:,. E,':' 51 BO
_ [ — ; T warer Comenr. G - B
P N ______ 10 2030 <{ 5360
615 ~ ;’f‘/ % Brn. CLAY WITH SAND wi Trace Gravel 77 = ;
N / '-'- Boist, Med. Fiasticity, Soit : .
?’-{f‘{' f'} | | USCS: 0 AASHTO: A-B(13) 100 L oa
o =EF soga- | r=ampizn '
h . Dix. Brr.. & Sesyish Bea, SANDY CLAY
"_ . Maist, Bl Lowr Plasticty, Soft
z - (ROCK: Gray LIMESTONE
g1 — 2 S hoist, Tr, Puasticity, Sofc i
= *
u gos [ 1Y
Ll gnn- . 1° E
= j
I
— "
535 _{ 2(} ' H _.—.___ _E_.__
a4 |
¢ o0 + 47
o. %’ '
!
m sa5 4 >V -
= i
I : . .
| j :
Page: 1 of 1 Tar boring B-2

NE34F0001E1



?;2;‘%&%2 GIOTECHNICAL SERY GES

WD CKEINEEAING SCMIAKY SO“_ BORING LOG

Boring No. B.S .
Project: Final Geo. inv, and Stability Evaluation of Bottom fish Pond?roject No.: 8309-3°60

Proiect Location: Quoloyain. Oklahoma Cate Drilled.: 1/14/10

Bartng Location: Wast on crest of embankment Project Engineer: Jisliang Pan, P.E.
Drill Method: ©WE 35 wi 3.26" |.D. HEA Field Logger: Jieliang Pan, P.E.
Surface Elevation: 631.56 feut ~_ Water Depth: Dry @ Completion

Remarks: Boring coordinates: S 6285 808; E 1316211

& : ?g Moistur e Pasiicity
_ QL £ET =" w2z .
Zlew yDepsh 2 = . . ] T — N
Feer Z |z Blowst Seit Descrignon DTL:‘HY £a 1§ 70 D 40 BD AL
v B
L #a fevater Contert % @
-0 10_FQ 3040 50 &0
. = Gray CRUSHED STONF (Railvesy Bad) T
" | =v, e » o o
530 1 SPR 880 LB 5l Gray CLAYEY SAND wi Traze 13 1 347 . ;
Syl Gravel
h . %‘E%ﬂ ER V. Mpist, Fl. igh Fasticioy, Loose 104 -
" ,j“/ : LSCS: 5T, AASHTO: A-2-Fld
2 72~ il=ag, Pi=28 . :
—3 “/"f:/ 36" Lo Srn & Lro Gray SANMDY CLAY wf Trace Gravel 1132 E7.0 —
m T gl A" “pist, Mad. Plastuziey, Faree S
. | SE s
625 - &/, JSCE: Cl; AASHTO: A7-6i10)
z iﬁ =41 pi=22
I y 7 _t. Brn. & Gray CLAY 103 . .
’ " i wloist, Tl iligh Piasticity, S |
I/’ A Triaxia. Test: ! . : : :
10 ; iy 25" c—AB psi, phi 2.5 dag (8 to 19 fi.] 101 | 94.8 T
i L | 46" | Lt Ben. & Geay & S-n. & Feedish Bro, CLAY ' S
G0 /6" | USCS:CL: AASHTO: A.7.8.28!
o 7 LL=4g, Fl=27
il E/ - B, & Reddish Brro, 105 : -
B * Permeablity Test 1 .
'-;////{ k- 1.89E-8 am/sec (13 to 16 ft.} ! : :
15 ;; g 2% ¢ Lt Ern, & Lt Gray, Fiem 107 w
m . o 37 o
> £15 - w6
| o | i Permeatity Tast: 102 Y
I 1 .k =1.Be-% crnreec |18 1o 20t
- 20 2ig" | s 100 L3
O e -
' B0 TG - .
m ] = | IROCK) Gray LIMEETOMNE
: - lhl Mg:ss. T5. Plast city, Sode
— 25
: BOS )
n _- : i
i 1 i T I
VRS N o ——
=] | |~
i i
1 P
Page: 1 of 1 for boring B-5
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?{é&.ﬁﬁ%‘: GEOTECHNICAL SERVICES : -

SOIL BORING LOG
_ Boring No. B-G
Project: Final Gen. tnv. and Stability Evaluation: of Botrom Ash PondProject No.: 8309-3°60
Peoject Locasion: Oclogsh, Chklabwma Date Drilled.: 17310
Boring Location: West an downstrear toe of embankmeant _ Project Engineer: Jieliang Pan, P.E
Crill Method: CME-35 wi2.28" V0. HS~ _ Field Logger: Jigliang Pan, P.E.
Surface Elevation: - &11.60 feet Water Depth: Dry @ Completion
Rernarks: Baring coordinates: § 6325.333; E -1384.301 o
f o ¥ W Bl Plasten y B
2 & gt o | 25 [ L
Elew ‘D rath T 05 iows Soil Dgssriptor SErair Y . !
ect || £ % Iroenent m s Pl ::§ | 12 3c 30 e2 30 60
i [ T | S E— . E___ Waiw Doctent, ¥ - @
' — - T e e e P I 1G_PC 30 L0 S0 69
i a ? e '_-? Brr. LAY WTH SAND W/ Trace Grawel L
L et }-, W hgist, ied. Piastic ty, Soft :
610 i 48" Dk Brr, @ Bro, FAT CLAY WITH SAND 83 | 0.6 : —
| £ 38/6" ), Moist, F. High Plastizity, Sefi
h - & SWEIT SCS: CH; AASHTO: 4-7-6118]
L LL=50, FI=27 PR
z IROCK) Gray LIMESTONE :
] 31, Moigz Tr. Plasticity, Soit i
b ||
O T
. i
oy | =1 i
m ! -
o { -
1 !
_t5 1
> 595 - |
ala - _
4 | ]
- g } !
._25 1
(o B e
-.F L
)] D |
: 580 - |
L.
Page: 1 of 1 for boring B-8
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STANDARD ;-\ cal servces

— PTESTINGH{

AHY EMEINEERIAG ZCMTANT

KEY TO SYMBOLS

Symbel Description

STRATA SYMBOLS

Ccal Dust

Zilty Band

Silty Clay with Sand
sardy Clay

Limestons

Iean Clay with Sand
Crushed Stone

Clayev Zand with Gravel

Lean Clay

EBulk sampie taken
from aucer flights, ASTHM D14G632

Standard Penetration Test, ASTHM D1SEE

Undisturbed Thin-#Wailed Tub=s
Sheld>y tune), RSTH D1587
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ANI ENGIMEERING ZCWPAHT

DEFINITION OF DESCRIFTIVE TERMS -

Canststency of Cohesive Soils (at moisture content near plastic limitk
Very Soft - Easily penetrated 47 to € by fist; tall core will sag urdar its own weight,
=oft - Easily molded by fingers,
Firm - Can be penetrated 2" o 3" by thumb wilh moderate etior, imprinted with fingers.
Stiff - Readily indented by thumb but penetrated only with great effor,
Wery Stifl - Readily indznted by thumbnail, imprinted very slightiy with pressurs from fingers.
Hard - Indented with diff culty by thumbnai, carnaol be imprinted with fingers.
Density of Cohesionless Seils:
Very Lonse - less ihan 4 SPT "N value corrected for overburden.
Laose - 5o 10 SPT "N" value correcied for overburden.
Madium Dense - 11 to 30 SPT "N value corrected for overburden.
Dense - 31 ic 50 SPT "N" value corected for ovarburden.
Very Dense - 51 to 50/8" SPT "N" value corrected for overburden.
Hard - less than 6" penetralion in 50 SPT "N" brows corrected for overburden (cementad).
Hardness of Rock:
Veary Soft - can be scratched readily by fingernail
Soft - can be grooved readily by knife or pick
Medium - can be grooved 0.0%" deap by firm pressure of knife
Mcderately Hard - can be scratched by knife
Hard - can be scratched by knife or pick only with dificulty
Wery Hard - cannot be scratched by knife or sharp pick
Othar Terms Descriptive af Consistency:
Brittle - Ruptures with litle deformation
Friable - Crumbles or puiverizes easily.
Elaslic - Rewurns tc original length after small deformation.
Spongy - s very porous, Inose and elastic,
Stizky - AdFeres or sticks e tonls ar hands.
in Situ Moisture Descriptions:
Dry - powdery
Slightly Maist - water nof readily absorbed by paper
Muoist - water readi'y absorbad by paper
Very Maist - water condenses on sample tray
Wet - water drips from sample
Degres of Flasticity When Maist to Very Moist
Monplastic - cannct be ralled into 2 ball
Trace of Plasticity - can be miled into a ball but nol into a 1/£" thread
Low Plasticity - barely holds its shape wnen rolled into a 1/87 thread
Fairly Low Plasticity - 1/28" thread quickly rupturas whan bent
kadium Plasticity - 1/8" thread withslands considerabie deformation withouwt rupture.
Fairly High Slasticity - difficult to rupture a 1/8" thread by berding.
Higk Plasticity - can be kneaded withoul ruplure; greasy lexture,
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Abbreviations:
Wo-Wery DOk. - Dark Blk. - Blazk
Tr. - Trace . Li - Light Brr. - Brown
FE. - Fairly Ked. - Madium
S1. - Slightly _
L _—
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© AASHTO Soil Classification System
Unified Soil Classification System
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Soil Classification System — American Agsociation of State Highway and Transportation Officials
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LL =&
T2l

B27 passing mo, 100 sicve

Then.

FG 1 = 7.4 for FI
cl=TE

_F‘_f.: | = 3.%far L1

Grogp inder choet
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WHIFIED S5OIL CLASSIFICATFION
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Summary of Laboratory Test Results
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Triaxial Compression Test Results
8309-3150, Boring B-5 @ 8-10 ft.
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-,
AND EMGINEERING COMaRY
CORTIRATE OFFICE and CERNTRAL LABDRATORY
0T K. Lincoln Bled, Okaramz City. CK 73105 (435} 523-054:
- CATY B, DEEET
SREA & 1§Hh E. Ave., Se. B Tulsa. QK 7415 518 ~BO-2700
a5 Trzils Wast Loog B DK TAT02 (5804 2373150
707 BE it A Lawian, G TS5 (SROY SRAGATE
f¢port Date: March 11, 20190 Nane Sampled Canuaary 13, 2010
Projesl Firal Gec. Inv, and Stablity Evaluation of Bottam Ash Pons Sampled 8y:  Lohnay Jarman
Localion:  Golegah, Oklahoma Qurartity
Reoresented: LE B & Lo Gray SAMDY CUAY
REPORT: MEASUREMENT 2F HYDRAULIC SOMNDUCTIETTY LaB ™G BA09-3150
. Tagt Method: A5TH LE05S _
TEST RESULTS
Gampale 1.0, B-1E {B-10"
Samole Preparation:  Undislurbed
Specific Gravity: 2.750 {dusurmed)
Sample Parameters Imitigl (@ 14.7 p&a Einal £ 72 0 peia
Hameter, cm T.247 7275
Height, cm 4,528 4,545
Moisiure, % 2348 26,1
2y Urit Waight, pof i01.0 0Ga
Saturaticn, Y LN 100.0
Test Paramaters
Type of Parmoant: Ceaiad Wakar
Back Fressue, psig: as.0
Kaximm Eflective Consohgation SUess, psic: 50
Minimarm Fiective Consalidation Stress, pag: 2.0
Hydrautiz Gradent: M
Average Hydiaulic Cancuslivity {sermeabiliby): 20x710 ¥ omisec
L. —
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‘ﬁ[é&ﬁﬁ'é% GEOTECHNICAL SERVICES

AHNJ ERS KEERING COMPANT

CORPORATE OrFICE and CEMTRAL LABORATORY
Ik N Lincein Bivd., Okakama City, OF 731499 (422 226-0531
AT Exp. CEGWOT

' _hrea Ofices
S3SE 5. 28R E. Ave, S B Tulsa, Dk 74134 JA8; A8 2700
%13 Frails Vies Lowp Ered Ok 73703 (380 231-1137
202 5= T Avo L =, €230 75004 1SRG AR3-0aT2
Repot Date: March 11, 2010 Cate Sampled: Janurary 14, 2010
Project: Firal Gec. Inv. and 3tablity Evaluation of Boellwm Ash Ponel Sampled By:  Johnny Jarman
Lacation: Crorogan. Oklahoma Chusntity
Representad: Brm. & Recdish Brn, SLAY
REFPORT; MEASUREMENT CF HYDRALLIC COMOUCTIITY LAE NCx B309-3150
Test Method: ASTH, DE0E4

TEST RESULTS

Sampla LD B &F 13-158'

Samale Preparation:  Undisturbed

Specific Gravily: 2.B83 {azzumed)

Eample Parameters Initial & 14.7 psia Final i 72.0 gzia
Ciameta-, cm 7.255 7. PAZ
Height, cm 5295 8.315
Mo slure, S “7TE 18.8
Dry Jnit wesgkt, pef 125 1113
Szturation, T 959 1000

Test Parameters
Type of Permeant: Deaired VWater
Back Pressure, psin’ A5.0
biasirr wm LEective Conzolidation Sless, paig: a0
mM:nimum Effechive Consolidaton Stress, psig: in
HAyd-auliz Gradisat; 285

Auverane Hydraolic Conductivity {permeailily): 18x10 & CITISED
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— PTESTINGY ﬁ
A7D EMGIMEBERI&G COMPANY
CORFPORATLE O FICE aad CENTRAL LABDRATORY
3400 . Linoaln Shd., Owakema Zi, QK F305 {405) 5230547
ATV Sxp. QESI0T
r o
FASE S 173k F Ave. Sle. B Tuiza, O 74T (B15) 458-270%
gCz T-ails Wesl Lean Snijer, DR T30 TREC) EET-F130
E0 BE AT R, Lawion, QK 73331 (5400 353 ORT2
Report Dage: March 11, 2000 Date £ampled: Janunary 1d, 2010
Froject: Final Gec. Inv. and Stability Evaluaticn of Bottom Ash Jend Samplad By, Johnay Jarman
| aratien: (ologas, Dilahoma Chuzrkety
Rzpresamed: Lt B, & 18 Gray CLAY
BEPORT: MEASUREWERT OF HYDRAULIC CONIUCTRATY LAE SO @30%-3150
Tes! Method: ASTeA DEM4
TEST RESULTS
Sample 1.0 B-BH [18-2C")
Sample Prepasation: EIndisturbed
Specific Gravity: 2666 (assemad)
Sample Parameters Inifial 43 14.7 psia Final §t 72. ia
Diameter, c¢m 7280 7278
Height, ¢m 5346 5383
Moisture, Y 17 .6 164
Ery Unit Weight, pof 1104 1103
Saturation, % 1.7 1000
Test Saramelers
Type of Parmeant: Deaired WWater
Back Pressure, psig: 35.0
Maximum Efective Consulidaion Sress, peig: 8.0
bentimurn Effective Consalidal on 3tress, psig: 2.0
Mydraulic Gradent: 281
Avaraga Hydradlic Conductivity {permeability): 18x10 " cousec
N vy
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ATTACHMENT E

Manitaring Well

Construction Diagrams
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STANDARD WELL NUMBER B-3 (MW-1)
TESTING FAGE » CF 3

ARG ERG.MEER NG CoMA LAY

CLIENT AER/ P50 Regizn < ZncinesEmng __ PROJECT NAME _Gen | and Stabilily Evauator o 8ot Ash Pond
PROJECT NUMBER  &303-3150 PROJECT LOGATION _oEP ME Stator Jrits 1 & 9. Colegan Cklahona
DATE STARTED _1714/13 COMPLETED _if14/%0 GROUMD ELEVATION 63513 fi HOLE SIZE S.E:j"
DRILLING CONTRAGTOR _Slandard Teshrg O:6ing GROUMD WATER LEVELS:
DORILLTNG METHOD _Hailoay Sterr Auged AT TIME OF DRILLING -
LOGGED BY _ ohany Jarman CHECKED BY _lieliarg Pan AT END OF DRILLING _
WOTES Wenines Clowdy: Baring Ceardinates: 5 7010.E65E 371058 -hrs AFTER DRILLING -
w |
z_| of Zg
oz ;% RELIARHS Eé- a MATERIA. DESCRIPTION : WELL DIAGRAM
o % = 5

Licht Brower CLAY Slighiy dais: bediam Plasticiy

Gasig: 3 ft by
31 with Aot ]
B-inch Concreis
Pad Pourgd at
Sorfoce. (02
Cemerl Groul)

- LR ND groundeialen waz
o | encounterad cuiing
- crilling

ss e — -

Bertgnite
Chips: 10 higk

I i Ligh: Brawn CLAY Moigt, Medium Flagtichy

P! leSand Pask 13
=1 thigk

. 10t Seroar

Y {Slat 8irs
Sl a0t -ineh,
;1 Schadule 40
i ., PWEC)

Lighl Erows CLAY et to Very [Waist, Medicm Plaslicity
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o
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L
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L
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Q.
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v
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St of
Borehols @ <7
' Totas Lengh of
Casing = 295

1 MELD T2 0 WELL @NE ISt LL G L LS GOT WD

EM

Boitorn of halg a; 27.0 el
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STANDARD
TESTING

ABD CRHE SEE Ry CONAANY

CLIENT AEPR! FE0D Hegor d =nginedarine
PROJECT WUMBER 02L8-2°50

WELL NUMBER B-4 (MW-2)

PACE 7 QF

PROJECT MAME 522, ', and Stability Svaluaiion of Battom Ash Pond
PROJECT LOCATION AEF ME Stalon Units 7 & A, Chalogah, Ciahema

DATE STARTED _“ridna
DRILLING CONTRACTOR
DRILLING METHOD _Haligw Stem duce:

LEWSGED BY CHECKED BY _Jiglang Fan
NOTES _“Wieather: Claudy: Sorirg Soersitsies S 7122 CHRE 200 39

COMPLETED 114710
Stancasg Testrg Enling

Jokrny Jamsar

GROUND ELEVATION £03 53 | HOLE SI2E 325"
GROUND WATER LEVELS: -
AT TIME OF DRILLING
¥ ATEND OF DRILLING 5.0 1/ Slav 5935 1|
«hrs AFTER DRILLING _;_

o
r = =
w7
b w® |TH
L=l 2E =Y
o T
22 |6 )
S !

MaTERIAL ZESCRIFTIAN

WELL JIAGRAR

LIMESTONE Maist 1o Veny Mgis:

GLAECRAL O ¢ TR WRELL B0 St L SR GiNT WS Gor 2410

Car+ Brown SLAY hoist to Weny Moist . Meadiom Flastony

Eolicm o hole at 10.0 fee'.

4.4 Stesl
Casng, 3-f by
30 widh acaut
B-inen concrala
pad ocured at
vy tace. (4-2
Cemert Grouot)

B

Berten: &
Chips:; 27 lhick

P Bar Pack; §
X sk
- hel Bt soreen (Sl
= Size Q.010-inch
Seheciute 40
P

Banam af
Barehp.e @
1607 "otal
Leng i of
Cagng =120
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GZOTECHNICAL SERVICES

ATTACHMENT F

Typical Cross-Saction for Slope Stability Anatysis
Stability Analysis Using Ordinary Methods of Slices

—
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Typlcal Cross-Section for Slope Stability Analysis

Froject: Final Geotechnical investigation and Stability
Evaluation of Bottom Ash Pond
Project No.: B309-3150

I 124 N 24
I

L

4 ft

SCALE
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US Environmental z @, B

Coal Combustion Dam Inspection Checklist Form Protection Agency ﬁ"‘"
. _ AEP - PSO of ,
Site Name: Oklahoma Date: February 16, 2011
Unit Name: Northeastern 3 & 4 0perator's Name: AEP - PSO of OK
Unit I.D.: FO1 Hazard Potential Classification: | High [_] significant[_] Low [X]
Inspector's Name: | Kyle Shepard and 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
1. Frequency of Company's Dam Inspections? X 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? X 19. Major erosion or slope deterioration?
3. Decant inlet elevation (operator records)? X 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? X Is water entering inlet, but not exiting outlet?
5. Lowest dam crest elevation (operator records)? X Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded % ls water exiting outlet flowing clear?
(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?
topsoil in area where embankment fill will be placed)?
- > —
9. Trees growing on embankment? (If so, indicate % At isolated points on embankment slopes?
largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area?
11. Is there significant settliement along the crest? X Over widespread areas?
12. Are decant trashracks clear and in place? N/A N/A From downstream foundation area?
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream or ponded water?
in the pool area?
14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe?
15. Are spillway or ditch linings deteriorated? X ﬁﬁ{s%gace movements in valley bottom or on
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe?
17. Cracks or scarps on slopes? X ﬁ]tp\g;irgnihoms taken during the dam

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

Plans, reports, and other data to be provided on CD by end of February 2011.
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency

Impoundment NPDES Permit

Date
Impoundment Name

Impoundment Company
EPA Region

State Agency
(Field Office) Address

Coal Combustion Waste (CCW)

Impoundment Inspection

0K0034380 INSPECTOR Edward Dihrberg

1 Oct 1999
Northeast Station (FO1) Bottom Ash Basin

AEP/PSO
Region 6

Oklahoma Department of Environmental Quality

(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? |E |:|
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IMPOUNDMENT FUNCTION: STORAGE

Nearest Downstream Town Name: ELBA, OKLAHOMA

Distance from the impoundment: 2.2 MILES

Location:
Latitude 36 Degrees 25 Minutes 53.39 Seconds N
Longitude 95 Degrees 42 Minutes 04.43 Seconds w
State OKLAHOMA County ROGERS
Yes No
Does a state agency regulate this impoundment? |:| |X

If So Which State Agency?
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US Environmental Z ﬁ, i

Coal Combustion Dam Inspection Checklist Form Protection Agency 4 "“‘"

W ok

HAZARD POTENTIAL (Inthe 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:

FROM VISUAL INSPECTION, NO IMPACT TO DOWNSTREAM AREAS WAS WARRANTED.
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Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency
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CONFIGURATION:

CROSS-YALLEY

TR DN T

ongmal groun

Water or sca

INCISED

Walter or cow

[]
[]

Cross-Valley

Embankment Height (ft)
Pool Area (ac)

Current Freeboard (ft)

Incised (form completion optional)

+25
26
2

Side-Hill

[]

Embankment Material
Liner

Liner Permeability

[]

Combination Incised/Diked

Diked

NATIVE SOIL
In situ

N/A

o

QLW

Ay



US Environmental F ,HQ,.? _
Coal Combustion Dam Inspection Checklist Form Protection Agency g} 3

TYPE OF OUTLET (Mark all that apply)

[X] Open Channel Spillway

] Trapezoidal TRAPEZOIDAL TRIANGULAR
] Triangular ’ ”
Top Width Top Width
5 Rectangular (24’ W x 5’ D) b >
] Irregular “—p
Bottom
depth (ft) o
average bottom width (ft) RECTANGULAR IRREGULAR

Average Width

top width (ft) — I Depth |

4 —p
X] Outlet

Width
36" inside diameter e
(SDR 17 — smooth lined — 19.5” OD) / \
|

Material bode] g |
] corrugated metal \ /
] welded steel e S
] concrete
[] plastic (hdpe, pvc, etc.)

X other (specify): DUCTILE IRON PIPE
Yes No
Is water flowing through the = 0

outlet?
D No Outlet

] Other Type of Outlet
(specify):

Black & Veatch Consulting

The Impoundment was Designed By Engineers
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Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Has there ever been a failure at this site?

If So When?

If So Please Describe :

Yes

[]

No
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Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

¥
ES
:.

I k!
27 . ¥

+

Yes

Has there ever been significant seepages u
at this site?
If So When?

If So Please Describe :

No



Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

f?“««f%
e

ES
1,

4
1 X
e it

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 :

Two piezometers recently installed at SW embankment
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Yes

No



US Environmental £ ,HQ,.? _
Coal Combustion Dam Inspection Checklist Form Protection Agency 1 ;

4
1 X
e it

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. thefoundation wasn’t built over wet ash, dag, or other unsuitable materials

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

Yes. The designer was Black and Veatch

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

or patchwork on the dikes?

No evidence of any releases, failures or patchwork on the dikes.
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