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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

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

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

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

PURPOSE AND SCOPE

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

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

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

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

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

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

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

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

1.1 CONCLUSIONS

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

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

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

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

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

1.1.3  Conclusions Regarding the Adequacy of Supporting Technical
Documentation

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

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

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

1.1.5 Conclusions Regarding the Field Observations

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

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

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

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

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

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

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

1.2 RECOMMENDATIONS

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

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

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

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

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

1.2.4 Recommendations Regarding the Surveillance and Monitoring Program

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

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

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

Gary Merkle, American Electric Power
Mark Barton, American Electric Power
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1.3.2 Acknowledgement and Signature

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

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

2.1 LOCATION AND GENERAL DESCRIPTION

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

The table below provides the dimensions of the embankment:

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

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

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

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

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

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

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

2.2.2 Bottom Ash

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

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

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

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

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

Impoundment

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

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

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

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

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

Table 2.3: Maximum Capacity of Unit

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

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

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

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

2.5.2 Outlet Structures

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

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

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

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

No information was provided concerning critical infrastructure immediately
downstream along Fourmile Creek and for over five miles downstream on the
Verdigris River. Such data should be included in studies concerning a possible
breach of the embankments.

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

Northeastern 3 & 4 Station 2-5
AEP Public Services Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report




FINAL

3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT

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

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

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

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

3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

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

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

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS

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

4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

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

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

4.1.2  Significant Changes/Modifications in Design since Original Construction

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

4.1.3 Significant Repairs/Rehabilitation since Original Construction

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

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

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

4.2.2 Significant Changes in Operational Procedures and Original Startup

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

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

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

4.2.4 Other Notable Events since Original Startup

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

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

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

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

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

5.2 WEST EMBANKMENT
5.2.1 Crest

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

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

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

Figure 5.2.2-1. Inside slope grass and riprap

5.2.3 Downstream/Outside Slope and Toe

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

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

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

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

5.3.2 Upstream/Inside Slope

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

Northeastern 3 & 4 Station 54
AEP Public Services Company of Oklahoma Coal Combustion Residue Impoundment
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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
riprap area 10 feet long by 35 feet wide. There was no sign of debris on
/in the structure and it is anticipated that the structure will operate as
designed when/if the need arises. Doc. 9 and 10 in Appendix A shows the
Overflow Structure.
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Figure 5.5.1-2. Downstream view of Overflow Structure.
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5.5.2 Outlet Conduit

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

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

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

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

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

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

6.1.3 Spillway Rating

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

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

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

freeboard of 1.85 ft, as shown in Table 6.1.

Table 6.1 Peak Flood Elevations for Bottom Ash Pond

Initial Elevation Peak Elevation Peak Inflow Peak Outflow

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

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

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

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

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

7.1.2  Design Parameters and Dam Materials

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

7.1.3  Uplift and/or Phreatic Surface Assumptions

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

7.1.4 Factors of Safety and Base Stresses

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

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

7.1.5 Liquefaction Potential

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

7.1.6  Critical Geological Conditions

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

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

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

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

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

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

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

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

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

8.1 OPERATING PROCEDURES

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

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

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

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

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

8.3.2 Adequacy of Maintenance

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

9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

Inspections

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

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

9.2 INSTRUMENTATION MONITORING

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

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

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

9.3.2 Adequacy of Instrumentation Monitoring Program

The water level monitoring program appears to be adequate for this
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Document 1

Aerial Map
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APPENDIX A

Document 2

Site Grading Plan 1
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Document 5

Original Soil Boring Location
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Original Boring Logs
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T,

BORING LO HOLE MNO. os
PROJECT,  Harthoazt Power Station - Jcleonan, Okiahoma SHEET _ t _ OF |
HOLE LOQCATION EO+005 27+J0E. DATE | -{4-75
GR.ELEY. 636, ] WATER TABLE __llong BORED EY BEidcle LOGGED BY Drvwater
{Afto= G hnge=cot
ey | PEne 1 S DESCRIPTION OF MATERAL CASING INFORMATION
SCALE 43 ITYPE, COLOR, TEITURE, GCOMBMATENCY) 512E FT-RuUMW [FT-PULLEDR] FT-LEFT
:7 CLAY, Silty, 3ancr, Dark Brown w/Smal |
635, 1 e /.r‘ bravel
E% LIMESTCHE ORILLING  MUD
_.,T'- TYME ,IHI'." TACHE
3 PENETRATION TEST
: FROM 1O BLOWS AFT
] SHELBY TUBRE SAMPLES
- i, FRGOW T
8 CORING
4 NOTE: | Bag Sample (0t} & -
e i ' FROM L1 +] AECOVERY
b 0'=1.9
-
E WATER LOSS
b CEMENT (N SACKS)
. REMARKS
h CONEULT NG L MDA NG [ ] GLOLOGICAL IMYERTLGATICON L] EMNG RHEERIND (MERLCT|OM
Tk ol
R ) HEMPHILL CORPORATION
EMREERATIR #8324 SOUTre BARD EAST AVENUE
5&?&{;;1"’ AFrFeCE IR SZ2.313A TULSA. OKLAHOMA 74|45 AFTEM HOLUMS 28T .38 X2
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US EPA ARCHIVE DOCUMENT

T

BORING LOG HOLE MO, . -. i
PROJECT Marthoaszss Peese Sfdion = Onlonst, Oklabess SHEET oF _ 1
HOLE LOCATION _ £4+C5, 9+00E GATE  )_'4. 7=
GR.ELEV. EI01.3 WATER TAELE jinna BORER BEY__Biddle LOGGED BY_ [lrwester
tAfter -8 haours)
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, Sibty, Sanry, Dard Brown, Maist 1
509, 3 Lo 37 sett .
=] LIMEETHIE ORILLING  MUD i~
o 1
— TYRE E. SACKE 1

FENETRATION TEST

FROW TG

ALOWS FFT

SHELRY TLEE SAMFLES

— T e e e = ” s —

o~ h‘%.

HEMPHILE

.;}.tlnilln'rwt}
o S

:
L
)
3
-y
-y
-
: HO. FROM ! TO
- ¥
- ! -
: —
-
-
L
-
- CORING
4 MOTE: | Bag Sample (Q+} 2 -
- FROM T RECOVERY
- ar-1.07
-
-
i
]
" WATER LOSS
] CEMENT {NO, SACKS)
- REWARKS
COmBulT O Eeed WEER O L GEOLOGICAL IMYERTIGAT N - EHOGINEERING EHEFECTICN

HEMPHILL CORPORATION

QFF'CE. 1918 aZ22.91312

ABAL SSUTH BARD EAST AvENUE
TULSA, OHLAHOWA T414%

AFTER HOURS ®BT. 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 LDCATIOM 2AL00%5, QL0 DATE I-f1=75
GR.ELEV. £35,4 WATER TABLE  lcn= BORED BY__Ridd|e LOGGED BY _ Jrywa+ar
fafrer 24 houre
ELEV DEFTH | & DESCRIPTION OF MATERLAL CASING INFORMATION
' SCALE 3 [TYPE, COLDM, TEXTURE , LOMSATEMCY ) £ IF FT-Aliy IFT"PULLE:' FT-LEFT |
:?A CLAT, 51lty, Sandv, Jark Srown, Malst
/ Soft
] DRILLING  MUD
633.7 L2 / I
-{;’ CLAY, Sandy, Tan, Foist, 5TIff w/Sma et HE. BACKE
/ Craval PENETRATION TEST
552 .4 3.0 *A FROM Ta | BLowssrr
1 L IMESTONE
: SHELBY TUBE SAMPLES
- MO FROM TQ
—
. NOTE: 2 HBag Samples () & - CORING
-
- F ROM Td RECOYERY
] -7, 1.7'=-3.0
] j
3 —
: :
- i
. WATER LOSS !
] CEMENT (NO. $ACKS) i
4 REMARKS
3
& :
CECONELLT WA THAWEEMI NG L] GEDLSGICAL IMYERTIQATION »* ENOQIHEIRING IMERFLCTIOM T
h-
A3 B HEMPHILL CORPORATION
E“"'“"'"‘"J- 4034 SOUTH 83A0 EAST AVENUE
},;-'f-:_;l'_";:'é oFFIcE-*Sik A22. %137 TLHESA ORLAMHDOMA T4145% AFTER H'PE Sg7.- 5222
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US EPA ARCHIVE DOCUMENT

BORING _ LOG | HOLE NO. o.oc
PROJECT Northeast Power Statlon - Onlogah, Oklahoma sHeeT | oF _|
HOLE LoOCATION _ 55+00 5, 3+004 DATE 12-25-74
GR.ELEV. _G27.0 WATER TARLE _lone BORED BY_ Syummers LOGGED BY Drywater
OrTlilad with water
ELEY QEEEH DESCRIFTION OF MATER{AL CASING INFORMATION
’ SCALE [TYRE, COLOR, TENTORE, CONIWTENCY) &1ZE FT-MUN |[FT-mPuLLED] ET-LEFT
o vLAY, Silty, bandy, Dark Browr, Moist,
b DRILLING MUD
£25.9 2.0 T k. h:: SACKS
«""/'-' CLAY, Sandy, Reddlsh, Tan, Moist, PENETRATION TEST
qé ' ERCM TO BLOWISFT
6230 4.0 1/
-EE? LEMESTONG, Sray :
FCTE 6.0 11—
3 LIMEETCHE, Graylsh w/Gray Shala Lenses
- and partings w/Calcite Crystais
J==
:§ SHELBY TUBE SAMPLES
- . N FROM ™
..g 2.0 casing above surface
; 6.0 casing below surface -
o Hoie Diameter o 7/6'
J : Faint of Changs of Hole =
. Dlemeter 5°0Y. Reference puint
- elevetion &30.4,
1 Soring=-vasing annulus arouted
- back to surface. %.0' of &9
. M plastic plpe with gap set CORIMNG
- in hola, : s
: FRCM:E TO (PECOVEDY 8o
b _ 6.0 10,0 1 005 BE%
N : 10.0 (5.0 IUCE_ agx
. [5.071 20.0 1203 jand
:i:;
] WATER LOSS
b CEMENT (NQ, SATKS )
. REMARKS
- | NOTE:  Hole flushed with
- | Clear water.
1= |
07,0 20,0 1" =irottem a¢ pola !
COHABULTING EMOHERNING L] GEOLOGLCAL IMNYEATIGATION L i EL RN 3 NEEECT | O
v-.-_h
L HEMPHILL CORPORATIO
T T .fl AA3L SCUTH B3RO0 EAST AVENUE '
v...ﬁ-;fﬁ-;.'- OFFICE-TS91Ar 532-9130 TULSA, SHLAMOMA T4145 AFTER HOURS mmT 38422
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BORING LOG HOLE NO. &-z7
PROVJELT MNortheast Power Station - Oologah, Oklahema engeT |- aF |
HOLE LOCATION 2500 5, S+40 E DATE _ | >/2 3222/
t GR.ELEY. _ (76,0 WATER TABLE __ Nane  BOAED BY _ Summers LOGGED 8Y___ Dryuwatar
(Drilled with water)
ELEY A OESCRIBTION OF MATERIAL CASING INFORMATION
' SCALE 9 (TYPE. COLON, TEXTURE, CONSISTENCY] B12E | FT.un FT_ALLiEd] FT-LEPT
WAL CLAY, Sitty, Sandy, Dark Brown, ‘lclst !
] StTF+
£26.5 | .5 ; 1 CRILLIMNG  MUD
- LIMESTONE, Gravish TYPE RY SACKE
- PENETRATION TEST
":J FAQH Ta BRLOWASFT
24,5 4.5 3
o LIMESTONE, Cravish w/Tan, Clay Lenses
623.5 a5 =
h 4 LIMESTCNE, Grayish w/Gray Shale Lanses
z =} and partings and Calcite Cyrstals
w ==
= =
- =
u :§ SHELEY TUSE SAMPLES _
= o, FrQu To
I
o T==|MOTE: 2,0' easing aboveo surface =
n , 3,5 casing below surtface :
= Hole Diameter & 7/8" -
p =% Pzint of Change af tHole
L o Diameter 375%, Retference
> :% peint elevation 630.2,
- ::= Goring-casing arnulus grouted
: == back to surface. 5.57 of 5" CORING
i ?Vthp:as+ic pipe with cap set  [epan | 1n RECOVERY I man
‘I’ == in heole.
i 5.0 In. 0| . ofT e
- o
o = 10.0 | 15.0] seg | opf
1+
.:c b1z o 5,0 Fr
- Settom of Hola
(- § _ ¢
m : WATER LOSS I
™ CEMENY (ND. SACKS)
m p REMARKS
3 HNOTE: Hele flushed with !
: . clear water. '
. E
= H
CoOMBULTING EnOlMEERIHG - GEOLOOCAL IHYERTLOATION el EMGIMEERING indfECTION !l
=
~<he HEMPHILL CORPORATION
E!f.!’.!.';t AB1d SOUTH BARG E4ET AVENUE
?;;a;.;_.;‘::;;i" OFFICE- T9im) 622 5133 TULSA. GRLAHOMA TL145 AFTEA MOLINS ZQT.-2822 1
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BORING LOG HOLE NO. =7z ¢
FROJEET “Jorthesst Power Statlon - Oologah, Oklavoma sHEeT | 0F 7
HOLE LOCATION SO0 5, 10400 W DATE 12-25-74
t GR.EELEY. G, g WATER TABLE Mohg BAORED BY Summers LOGGED BY DEywater
(Deilled with watar}
ELEV DERTH | & DESCRIFTION OF MATERIAL CASING {NFORMATION
’ SEALE = LTYPE . COLGAM, TEXTURE, CONSIATENCY] $I1ZE ET-AyN ["_,“’LH FT=LENT
. -/f CLAY, Silty, Sandy, Dark DBrown, Moist,
. :,./ sott
10,8 [0 ¥ s
.  LIMESTRIE, Crayish w/Clay Lenses and DRILLING MDD
E Gr’a‘;f Shalﬂ Fart?”gg TYPE |I-D ShCKG
= PENETRATION TEST :
E0R 8 3 012 FROW TO YL
A= LIMESTONE, Grayisk w/Clay lenses and
:g{}ra? Shale Fartipns
-1
1=
Ll £05.4 g3 34—
z ; LIMESTONE, Gravish w/Gray Shale lenses
] partings and Catcite Crystals
- 1= —
u :—-T-— SHELAY TULHE SAWMPLES
.% 18 Frou T2
:: 1= i
(& 1= :
| -
98] =
1=
> ==
=i =
I — CORING
= FROM  TO  RECOVERY  ooo
U T HOTE: Z2.0' casing above surface 5 | - P
— 3.0" casing below surface 0 0.0 85% REZ
m = Hole Dizmeter & 7/8" 0.0 15.0 Falo) SO Folots
- Foint of chanoe of hele ts.0 20,0 [Fatal 1007
< . diareter 3'0%, Refercnce bn.0 27.0 g7 e ne
7 point elevation 613.2.
: 1 5,0 of PYC plastic npipe with
n i cap zet in helz, Dorins—-cesing
m I annulus grouted back To surfacewATER LOSS
. CEMENT [WO. SACKE]
m : REMARKS
—T— b
= =
] r
200 I
Ak BULTIAE ENGINEEN NG L ] GEOLSSICAL IMy[3TIGATION i ENGIMEER =G 1HEFECT IO
At L
ff*h’*n,‘ HEMPHILL CORPORATION
HEHHHILI;L 4BAA SOUTH SARD EAST AYEMUK
3;-',';—7_;‘:.;@? BFFICL-t91A1 224133 TULSA CKLAHOMA 74145 AFTER MOUMS 3a7.9827
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BORING LOG HOLE NO. - --
PROMECT Northeast Powar Staticn ~ Qolonah, Dklahoma SHMEET __ 2 aF 2 :
HOLE LOCATION 35400 $, |5+00 W DATE | 2=26-T4 :
‘ GR.ELEY. _211.8  waTErm TagLE __ Mhone  porep gy_ Summers LOGGED By _ Drywater ;
(Crilled with water?} i
T i CASING (HEFORMATION
ELEV DEEDH 2 DESCRIPTION OF MWATERIAL :
’ SCALE 4 TYPE, COLOR, TEXTURE | COMMSTEMCT! EITE FT-RUN |FT~PULLED| FT-LEFT
. — L1t 10HE, Grayist w/Gray Snale Lences
=] Fartings and Calcifte Cyrstalsg
= A DRILLING MUD
£G8.8 22.0 '.E TYPE iuo SACKS
- Oottom of Hala PENETHATION TEST
—- FROW e LS FET
3
’- :
u d SHELBY TLHE SAMPLES
: N FACN To
@) ‘
: . CORING
U‘ ] FROM 0 [ AEcovEmY
g :
-
o :
Ll ' : WATER LOSS
E CEMENT (MQ. SACKE)
m ] REMARKS
CoMAWLTING ENGINMEERMNG - aEaLdGhEAL IMYERTIAATION L) EMALNMEER (MG 1 FECT IO
oo N
B, HEMPHILL CORPORATION
HE!...TL ,' AR SOUTH B3RD EAST AVEMUE
a&;:.-__‘;‘:j.i" CFFICE.  @rec 4229133 TULSA, OHLAHOMA 74145 AFTER HOURE B@7T.58Z2
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BORING LOG ' HOLE NO, -=o_uc

PROJEDT Hortheost “ower Station - Daoloeah, Cklahoma SHEET t oF <
HOLE LOCATION £4+00 5, 14400 M pate __ 12-2%-74
GROELEV. _ (30,1  WATER TABLE ___ i.aNe  BORED BY S umme rs LOGGED BY drywater
(0riiled with water}
evev. | TEREY 1 2 DESGRIPTION OF MATERIAL CASING INFORMATION
- SCALE E [TYPE., COLON, TEXTUME , cONSSTEMCY) L1 ] 3 FT-RUM !FT-F‘LII,._LEE FET-LEFT
- TLAY, Siity, Sandy, Dark Orown, “Moist
] STiff
608 A 1.5 DRILLING  MUD :
J_A LIMESTONE, Cravish w/Clay lLenses TYPE N SACKS ;
PEMNETRATION TEST
FROM TS BLAWS FFT
606.8 3,5 153
== LIMZSTOMNE, Grayish w«/Clav tenses and

Gray Shale partings and Calclte
Crystals

EHELBY TUBE SAMPLES

_!_—'n
_? L N, FROW T
598.8 1.5 195
-lzrzél LIMESTOME, Gravish w/Gray Shale Lenses
. and Partings and Calclte Crystals
-- CORING
: rrvt | 10 [REcovery | orn
] 5.0 | a0 97 ap?
{2=] woTE: 2.0' casing sbove surface 8.0 | 12.5] os% asg | |
- _ 3.5! casing belaw surface 2.5 | 2.0 g7 ags '
. Hole Diameter & F/B" :
7 Foint of change of hole
- diapete- & 778", Rcference
] point glevation 612,53,
7 }
* i 1 P~ (W
. 5 EH“Q: ?vc_p:astiy ?Ipe ":?h WATER LOSS
. C:E ?u in hi ;.hin;tig ¢f5;”” CEMENT [NQ. SACKS}
1== annulus grouted back to surface| EMARKS
20,0 40
COnEL LT Kk LR s [ ] GEOLSGrral 1y EATIGATION [ ] EHGINEERNING [NEBFECTION
e
ﬁtﬁﬁx HEMPHILL CORPORATION
carredation AB3d SouUrTH HIeD EAST AVEMUE
%_:":ﬁ‘;"". OFFICE.« 9@, SZ2X. 310X TULSA OKLAHDMA T41d45 AFTER HOURS 7aT - 2852
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BORING LOG ' HOLE NO. r_oa
PROJECT Mortheast Power Station - Oolnnab, Oklahoma SHEET 7 aF 2
HOLE LOCATION RAHOD 5, PAHOD W DATE [2=27-74
‘ GR.ELEY. £0, z WATER TABLE Hope BORED BY Symmars LOGGED BY Crywater
(Crilled «ith water!
ELEV DEFTIH | 2 DESCRIFT.ON OF MATERIAL CASING INFRRMATION '
' SCALE 1 (TYPE, COLOM, TEXTUME, CONMIETEMZITI 5I1ZE FT-AUN JFT-PULLED| FT=LEFT
'é;é LIMESTORIE | Grayisn w/Gray Snale,
1F=|lensas and Partings and Calebte
.- Orystals
. ] CRILLING sl
: i TYPE NO. SACKSE
3 PENETRATION TEST
- % FRGU o ALCWS SFT
1= |
I j%%%
lu 34,3 26,0 7 g
- Battom of Hole
u ; SHELBY TUBE SAMPLES
o : "I Fiau TGO
— ]
I P CCRING
-~ r T
U 4 FEoM T ieECcowegy i oo |
m : 21,8 |26.0 o84 487
L 2 WATER  LOSS
1 GCEMEMNT [NQ, ATKS) 1
u:. p REMARKS
CONBLILTING CNOIMEERING &« SO CMICAL IMYESTIOATION = EhGINEERING INERLETION
SEAPRILL HEMPHILL CORPORATION
ﬂf-i Y M=) AB3A SOLTH HARD EAST AYENUE
Kx’-‘-‘;&:._: ,-.'5"' OFFICE-+BId1 8124131 TULSA QHLAHOMA Tdid5 AFTER HOUMS 28T.9822
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BORING  LOG ' HOLE NO. ¢ -

FROJEECT Hor+theast Power Station = Qglogah, Dkiahoma SHEET | ofF |
HOLE LOCATION 72+00 5, Z+0 4 OATE 1277383577

& GE. ELEY. &l1.3 WATER TABLE Hong BOREDR BY _ Summers LOSGED BY Drywater
(Oriflec with water)

ELEV DEEEH g DESCRIFTION OF MATERIAL CASING  INFORMATION
' SCOLE v [=TPE. COLOR, TEATURE, CONFATENCT! ELIE I FT-AUN |FT—PULLED| FT-LEST
d [A15TLT, Clayey, Dark Brown, Yery Maist,
:;J”SGFT
i3 1.0
: q=|LIMESTCNE, Grayish DRILLING  MUD
- E TYPE [no. sacks
1= PEMETRATION TEST
BB, 3 3,0 g E FROM Ta BLOWSE SFT
- LIMESTOME, Gravish w/Tan, Clay Seams
N and Shale Partings w/Calcite Crystals
. and Soluticn Cavities
u . SHELBY TLAE SAMPLES
: NoO. Fra TR
O :
. NOTE: Water clrculation lost 8 |3.57,
m h Pale cut from 13,5' = 20,0 with
> . 3 ?7/8"roller,
- =
I P bOTE: 2.07 casing above surface CORING
4= t : . T
i — 3.0V casing below surface F M T RFCOVERY B e
U Fzle Niameter & 7/8" " =
1=z : 5.0 |to,0| 96 567
w Foint of Change of hole = — —
m ot diameter 3,0', Peterance 9.6 §13.5 =, 1=
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AEP — Public Service Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report
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. 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.
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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
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US EPA ARCHIVE DOCUMENT

aperate ad oo waivar af sny srovisien of chis Contvace, ov ol zay potrer
hereln rese*ved 1o tha Company, or anv right to dansgos hervain Travidgeas,
not shall any vaiver of any breach in this vontracy he hald ro be o
walves 26 any uihes o erbsequent hroach

~C.13 EMCIREER'S SLATUS  Uhe Fraginecr viidk be flhe Company's 1eprescnta-
tive (¢ direct and coordinate a7 Froject cont:zacte.  The Cortnactor shall
be cesponsible to the Epgineer ro pevlein this Coatract.  Tee Fnginee:

ab all tiwes shall hove fros aceess to the vark or the shops of the Con
cractor For inspectian of phe worlk ov any pavl theyeaf, e shall make

all necongazy explanarivng a5 to che meaning and Intenc of Lhe confract
ant shiall prive 211 oxpizoacinas nad dircctions whieh shall be P essary

ta the perfermance ot the wotk rauired waldct the contracd , including in-
tzinrcialion of eorntract documments ta Conrracrer's sUupervisory personnel.

Tf, fp rhe ooiniom ol <he Conrinetor, o decision made by roe Freioear Lo
nskb it accardznce Uiph che meAning ard inltent of #he contract, che Cop-
bracfor wev itz vich the Ergitizer 2nd che Lompany, within 5 daivs afre:
reuelat ol the decision, o writton cbicriina te Ehe doefsicon.  Failure
te file an ohjeciven wighin —ke gilobeed blme will be corcidered aroeatl-
ace af the Fngiucer'y degizicn and the decizion shall barmms Final zpd
conclusive

Gne Foagdongsr's daciuion and he tiling of the wrirten obizccion Lhercce
Saoll be a2 copditisn prevecnnl Le the ripht oo Terquesl arbitzation ot
Ui SCovd azition fo rovsg.

It is the inteat of this nerecment Chal ciwrre shall be o delay in the
executlion nf Lhe worl and the Jdecision pi e Engineer as randercd ohall
oz promdlly observed

LGC.AL INSPEL: I, The Tuginger ey nspec: the work direcply ov 1mtuile
Comeraciar's affidawvit ventifying complivuc: with rhe concohact doeouments .,
The Contiacie: =hell foinish o iakscnablr gssisrznce required By the
Lnginest far rre propor inspertion apd examnination of Lhe worlk,

con Conbtracier shal . conlove Yo fhe direclions vl the Exginect wlier Loy
aité conrisieuns with e ol ligaiions of this Contrach.

[nspectots and othe- propsrly suthorlzed repiesentutives of rhe Conlpansy
or Fapinesrs chall be fies a1 31! tires fo PELIOTn Chelr dutizs.

such inspsciion sha'l pet relieve rae Couleacitr from his ohlisalion
o porfern the worl: treriecdy dn zecordsnca wicih the contract doconmenty.

(C5G - GHTLICSTSY
COME IGT 10N I ne-g
Orrers

ME34 PO00204
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Sectdon 1A — CGENERAL NESCRIPTION AND 5C0PT OF THE HORE

14, T CENEERAL. 1This sealblon covers ihe generz]l descuintion and scopoe ol
cae work for Site Preparardion 2t the Peblic Sarwvice Cowmpany of Gklaboms's
Mogtheastera Station Unit 3 and Unitc 4 site

The Nowihesasczen Svapion e lecated neay Oolegah, Oklaboas. A rallvoeasd
Sicing will he available & ke plaut site for delivesy of equipmect and
mareriale,

IA.Z WORN [HCLUDFED [NINET TesE SPECIFLCATIONS. The work uader hese
specificaticons sho’d inciude furniszhing 51l eguiomeni and wacevials;
excepr vhose listed ©o be Forpfshed by the Cowpeny; providipg all labou,
superivisicn, adeinistration and nanagewsnl; &nd supplying 211 construe-
tiun eauipmernt, asicrials, and services pecesssty to perlorm dhe Sils
Frepaiarion ool complete and in socordence winh the Contract Jocuments
ac defdined in ethe GENERAL CNEDITVIONS.

Major comooncuis of che vork under thesc zspecifications for &f+e Prepara-
LA dnciudat

dite clearirg, ziubbing and Tazing
Lartlhwork and tronching
Cosl reteniion hern amedl Atacker -recifimer horm eomseraction
Pepmanent snd terperary oadway consivonct Loo
kLedlioad embankment consiTuction
Binsting
Bork crushing and scockpiiiog
Coastruseion of concrefe vetadining wall and overilow chaonel
Feadiog, fereiliming, sud moliching
Fusnish maverials and dnscatt eho fellowing:
Covragated maial pipe culwverts
Leinfoicad] coaercis dyaiaage ploe and cateh basias
VO sever Dine avd wanholrs
Service water ling apd deminoralized water llne
Srwans $3itL slation
icashed ook st facinn
Aipvusp znd riprap heddlng
Railioed subhallass
Eoil coemcnt
Chaiv 1k froneioegs
Elecirical doct banl and naeboles

The apove oxplanation and lisiing is incended to give s gonecal defipngs
Ciwn ol the scope of ¢he worl wndetr these specillrecions, and shall oo
Ge coustined to ko 2n dtemized listing of ezch elomont of wirk requires.
Toe Contracter sball be rzsnansible fovr constouciion of complete Eaclli-
Lics, condormang in &7 respocis to che deztails and roquiremnents of the
Contiact Docnmenls,

(P80 - Aa37ifas7e 3
(SR LRETARSTTON - -2} Li-]
TEERY L

ME34 PO00203
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US EPA ARCHIVE DOCUMENT

neclicon 2a - DUFAWTRG, GREUZEING, a%D RAZENG

2p. )0 GEWERAL., This section covers clearing and grubbiag For the plast
=ite area within the iinits iwdicated on Che arawnings.,

Befein eleaving wvorz )s accepted, any regrovv, of vegeatation ortlres
stoots vhich have groun after initial cetting ek=ll be cut and recoved
gz suecifdied “n Arcicle 24.2, lree shoots snali he raceved tz the level
speeitied ior tres removal drv thai area. all regrawthn of voperavion
shall be wmewed, rzked and Luined. The tdcished weirk 20 cle 6lme of
final accepiance shall leaye cofpietely cleaicd ard grobied sieas as
spacificd.

Thin scction alzo covers raziag of existing svructures sid faciiicies
within the elezring livits.

b2 GLEARTEG oMl GRUBBING.  Ciecaring shall irslode c_earving and revov-
Ing #}] frees and stumps flush with the ariginal ground surlaeco; the
sufidng and 1emsval of 2131 bhrush, sbrehe, debrir scd =11 vagebalion to
Anpuerimately £lush with the ground suriuce; and che disposal of all
ceitings spd dabris.  tinwing will be cenwidered adecuate for ke cuiting
af Tighr vegeiation

Grubbing shell icelude the -emoval and dicpnsal nf nll EQuaps and roois
"rrger than 2 drches fn diaweier, inelnding mattad cocts eopardless af
tize,  Coublbiug ehail extend to a aleamom depth of 12 duches below ihe
natural surioundizg arnend surfzes or sz orhereszoo xcquized by the
teiall specifications.

e Ceatwickoy shatl ool tzrove or dumape Trees putside the vonsorucoion
area limiis spenificd te be clesred oz grubbed

Clearlog opevacions snel? te concucted wiihoul damzge o (rees which are
aesignared o cesodin. Irone zhall Lo protectod anc Boeaetyed an npoci-
Fised Hdn Aviicle 2R.9. Equdpmenc utilized in the clearing end greliding
wors shatl be keot within the speedffied constructicr arss 1-5mi-s.

da 2 b Liwits of Work  The Liwmivs of (o cleagiding and pyobbing under
rhis section shall include als areas e bo praded winhin Khe fimits of
consiricilon as indicated on the draovings ineluding, but nob Lindied Lo,
e Followlng;

Clearing end grobhlax of zl! aceas co be ocoopicd
by haildings as aesipnaced on the dravings

Liesring nnw pechbing of vhe entire coal steraps avca,
the boltom ash storage aten, the wasie wnter pogd and all
R1ong Qeslensicd au botrow areos

[(PE0 - hafifasie b
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Clearing and grubbing of 211 aigas o he accepisd by
roads and roilread,

Ciearing and gxuhhing of 8l addigiongl areszs g indi-
cated on toe drawings

2h.3.9 DLispesal nf Mazwe  aly lozs, trees, :tuwps, racks, hrush, trae
Lrdmmings and orhey materials resulting from clearine and grabbiag opor-
gbicns shall hecome the prosesty of the Uerlrzcior aad shall be cntirely
zemcved fron Lhe propoxty of the Coupany or shall be stacked and butnef
at loczpiens accepuable to whe Frngiuess.  Digpossl shail be sueh chat
uson eomrlebion tne aves shall be encdiisly vold of all loose siumos,
ELIWNIGES, Biush. vepetation. and otler debris,

£1] mztwrisls to be bucned shai’l be piled and vUhen din switable condition
stiell be burned coupleredy. AV burning shall e so cloreugh cthut the
maierizle are completsiy reduced fo asbes. PLLing for burning skell Le
done in suck 4 nanoer end in such locations £5 %o cause the least fite
risk., Great care shell be teken o preven:s she spread of fire. Fire
prards of sdequare wideh shall be provided wherover there 15 sulface
vegebation arcund My hrush pile, by backiivieg o other sutface reomovel
or by burving 211 swvface wepeicilon within five susid 1imits, To
burning of frimwings or brush shall be done when the dizecgion or velcc-
tiy of the wind is sueh thav therz seuld Lo any denzer of fire belee
2aieiec Lo adjacens drecs. Any zad all goverumentdl on sEatulory e
airemencs o rogulations raiativa te Five preventior dn genotal and
burnalrng tiimnings and brush In pariiculal shall be complied wicl.

g

Al1 buwnion of waste macevials shall ce by convrelled Luteing wedoe
favoraple auwspheric condliions and at such 2 time and mannet to
wintmize sicke and air pollution wo wret The iegufrerents of vopulrtory
autherities,

The diapesa: of 2ooveabustibiz maderlals shali be the zesponsibiiity of
the Concpactor. Meavembuesgibie natevfafe shell be hevled off the site
e wlall be digpenad o by znd at the expanse of {he Coceracfor ir a
mavner bhait will moeot the veguirements of regueilatory suchorities.

ALl vepcltation cleared by mowing shall oo tokod inte uindrous and burred.

2403 ERASJING FEKCES. All existing Tevees within the iimits of con-
straction shell be wemewved uvniess designated othaivize by the Fngineer.
Fonoval ghall fnclade the complet:s removal of posts and wire. Hotal

sac wooden posts and sire shall be disposcd of os cpeciiicd For Siupounl
P onooconbest blies,  Posk hnlos shall be baekfilled and lightly tomoed,

Ad.a ERRETING DAMS . AlLL exdisting dems so indicated on the drawicgs
shall be removed, The eouth maferials of the deams shall he bynken up
and pradet ond comparied Lo blend iwn with tie adjacent rotural contours,

CREQ - BHTI1F0577 K
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Sactian 28 - TARTIWORK

25, %L LLEMERAL,  Tlis seotion covers genetal caithwork and shull Inglude
he nesessary preparation of ¢he construction areas; romoval arnd dis-
posal ol all debris; exenvation and Preaching sz requived; the handlins,
storage; Leansporiation, and disposal of ali criczvared marepgial; a1
pecogsaty sheecing, glr iug, and arofection vortk; pieparation »f sub-
grades) pimping and dewstaring ca AECESEATY or royuised) protection of
adizeent censtruclion; Lackfililing; pipe embednont: constroction of
#ills and eubankments: vailroad vograding: surfacing and rrading: and
ofhcr spputiensmnt work.

Fhe Coreractnr shull looste sad stake sll cxisbiog undevground vrilitics
Lofore any earthwork 16 stcrierd.  Larshworle ard blasting opararians 49
the vicinity of these andevpround uwhi:ities shail be serictmed Lo oa Teag-
mer bhat will not demsge these faciliciec,

AB.2 BHERTLING AWD SROAING.,  The stabllicy ol orevicusly constructad
Frroctures aad feoilities shrll oot be Lapairned ov mudangcred Yy oxeca-
Farion werw,  Proviously constiucted strveiures aag faci igies iuclyds
both fructning snd Faeilit!eg exigting vhen this construction bogan and
structnres and {iciliylies aiveady provided urder —hese specificacicon:,

dezergues asd dangerous onpditions shail ba provented end the safeiy of
personmel siwli be naintaioed,  Adequace gaceting ~nd shoring shall ha
Foevided as rtegeired o protect snd rzictaln che stabilicy of previcusly
construcled structuins zod Facilities wnd the sides of excaviabions and
feenchas uwotil they wre barkfiliad, Shocting, bracieg, and sheytng
shall be desigoad and built Lo withstand all lesde that might Le cuausod
By efrith movewrsnt ot pressuie, and sball be vigid, modintelning share and
rosiiing uader z.1 rérsumztaaces,

il
L

L
L

el
gl

EB.Y AFMOVAL OF UATER. The Contractor shell provide and maiuilalc ade-
quate dewstericg coolpmeni Loo:omove and diszpoge ot all sorface apd
around watel enterizg cxcavabions and oplas Darts of the werk, Eack
ewrAavation shall e kant diy during subgride prepatation znd continualiy
thoereafle: wnell the coascroction Lo be provided therein under chese
specificstions in cumplecmd te ke exiont Lhat no damage Jiom leloo-
alabie presaunce, flukziion, o other cavse wii! yesule,  Crousd vALEL
Leval ehall e maiutzined at least 17 in~hes below the bottes of oselh
gucavanion,

A4 BRANTIUNG. The Contioctor ohmll comply wich the provisions of Soow
tion 20 regarding che vss ol explosives.

=18
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ZR.5 ELASSTVICATION GF RECAVATAD MATERIALS, Olassification of oxca
wntel matorials Ll be made as folloss:

A

Rocle.  Rock io defined zs being ldimestons, lard shale
or similar materiz! in masses mare than I/2 cubie varid
in wntume; or in ledpes 4 inches or more in thickoess
which would vequive blasilng for exeovation

L, Eatth. A} material roi cleusilizd as rock

The tevn "excavated materiafz", as used herein, shal) mear cibler male-
rial vemoved hy cutting or mocerial daposiced as [4112

Soil ddentification shall be in acverdsnce with Table L of che Unificd
Seil Classification Sysien which is bound heresith ar the end of this
sectlon,  Ilaontiiicaticr and clascificatioa shall bo besed upot: wisual
exmadndilo: skl simple manval tosts performed by cualificd persaonrel
furnished by the Contrartor, Claseiflestion of wmaierdinl shol. be gub-
ject ta accsptance of che Eneinsar.

P LREUATAG WEATEER FROLRICTIONG.  Back{illdng and ecuasioweiion of
i1ls during TEEPZ;TW vasther shell nol be dore e¥rant by permiszing of
the Znginesr. Mo azich amte-al snall be placed on Froncs §urfacor, nor
gitall Erowen maiverlsls, svow, ur duoe e placed in any taclfill, £L11 o:
cmbaniaonst

—

AL 5 HALNITE ANCH OF [EAFFL,  The Cottnctor shail cooduct his wark so
35 o interfere as Jittls ac poesgibla wirh the Zempanyls spoerations aond
the work of other contva-tors Whenever 3T ix nerresseiny 0o gposs obe

atinct, or close romls anc paviing sreas, the Covtractor shall pravins

and malncedn sweitable ard safe bridgcs, debaury, or othor Cenaaraty ex-
peéisnte al Lis owil expenso,

wal

B PRLTECTINY OF UNSERGROLNY CONSTRUDTION.  he Cunlrscior shall lo-

-

LE, proteot, fHJVH, craci, BRppNri, and maintals all exialing uoedern-
roud 3ipss, condwits, diains, zod ocker undergravnd construction which
@y be unenveied or oiherwise be affocted by the work,

{'.'l

[ T T P

2B.B. 1 Protection of ixigtine {aa Pipirg.  The Conitsclon will be je-

quired Lo comsfruct codd OF railroad rondbzos atove exdsting gas pipe-
lincn as incdenied on the dezuings. & windoum cover of 3 Feat shall be
Aadntained & all tiwes {or alt goadivg and compaction spevacions ai

Lkose lecesions.,

Zeslag fos fus gas lines hias been dnsioibod by che dompany ukere deemed
Nec2ssHETY.

(BOD . G5FLf6572 i
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26,9 PRESERVATLON I TRZES. ‘¥raes zhall e sreserved and Fiotecled as
mich 25 pousihle.  Unless specifloally avchorired by the Engirest, Crees
shall te renoved from only those areas which will be excavated, f£illead,
or huitt wpon. Consideration will oe given e the ramoval of additiooa
rrees only where essential, in Che opindion wf the Lapinesr, for the
safe, zffective cxecution of the warlk.

Trees lefy standing shall be adequately proreeted From permenent damag=
by cottstraction operationz. Triuming of standing troes, where requdzed,
shall e ax directed by rthe Fopinsar.

28,10 pTARLLIZATION. Subgredes fur structures and the bottom of tvencles
ahall ke Lirm, dense, and theroughly compaciad nnd consolideced.

swoprsces for siructures aped &verch botToms which are otnerwise solid
bur which Locore wicky on tap due to construction optracions, shall be
reinforved with one ar more _ayers ©f crushed rock or pravel.

The finished elevation of stalbilized structnre suburades shall pot be
abeve the subgiade glevations indicated on the crawings. (lver exoeave—
Lion shall be veplaced by concrete ag ditecced by :he Fnpineer znd at
the expense of the Ooodractor.

Fot more chon 1/2 Znel degih of mad er muele shall bo 21 lowed iR xromain
wit stablilized fuench bortoms waen the pipe eabsdasnt macerial is placed
Elisen,

all gtabijdigation worlk shall be paiformed oy sod at the sxpenss of the
Contrasto:.

26, 11 TESTING. ALY field and laboralury kesting reguired o determine
compliance with the rompachicn snd wisture reenirenencs of this sectian
Will be provided by a testing laboracery recained snd paid for by the
Company.  The Contractor shalt provide the services of ono ca nore ew-
ployees zs necessary o aszist the Uompasy's {ield testing repreosenta-
tive,  The Contractor w1l be fueaished nn: copy of che tos® zosults,

Mawimom de-gity for eohesive compacved materials places urnder shis soc-
Lign will be detergivued in accordance with A5 DI9%7.  The tavne "mawi-
m dee iy and "opzigus modzture content” shall be #o definad in ASTH
L5357,

Relative dzasity for nomecohesive vompacted waterinls placcd undss Chis
gectdon waill be detarmined in ccveopdescs with ASTH DIDAT.  The boun:
Prelative deosity” zlall be as defined in ASTH L2ULY,

ZB.12 BITE PREPARATION, Majer clesring sad probbing work shall be ret -

forned as dwscribed in Section 2A.  In addition, all sakgrades far
rermanans consbruckion, includiag subprades for fills ghall be strippud

US EPA ARCHIVE DOCUMENT
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nf surface vegeiation, sod, debris, =nd organic copsoil.  Surface vege
ebatice shall be enoved 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 sreas and disposed of by and at th: expense of Lhe ConLracior.
Fire vegularisne and other safety precavtions shall be observed when
wasie msterials arve buined,

A1 organic topsall which is Frae of trezh, vegsiation, rocks, and teots
shall be stockpiled at locatiens selecicd by tha Foginser for later use
videy thesc specifications and urder sepsvtate sneeificationa, The Con-

tractor shall stockpile, Zor use uader sepavate specificacicnes, 10,000 cu-

bie yards of ciganic topsoil in cxeess of the smount required under
thesc gpecifications,

13 ROADWAY AND BATLRJAD ROARBADE, Rozdway and radflroad roadbed
rnhst:uLfan zhall imclude . gubp*urc prepazaiion, materials, plovemsnt
wul conpactivn, snbgrade finishing, slops probectiso and mainfenanee of
rondlbad 115,

2h. ki1 Subgrade Prepaastion. The voadbed site shall be prepatod as
specified da Article 26,12, V¥rior ¢o plecement of roadbed i1, part oF
Lie subgrade shall De pencved, as dadicaied on the draowines, ane bael-
Eitlod wich matertal sufiabls For emhaploieni corsirucrion.  Tha subprate
zazll then be thervughly ceppacied.  Afior compaction, che arcas shall
be proof xolled by a single 2ass of a vibrazoey raller (o Lesk for
unifoymivy aml swmy loose soils detected sbail be recompucted ss apecd-
Fied for roadbed [ills, Mo matertal shall be placcd in the readbed
untlh the subgrade tus beca scoperly prepared and =ccsptable o che
Cngineer.

Tn excavarer vasdhed sress, averburden shall he rewoved sad tho subgrads
shall be shaped o fhe lises, giades and cross seccions indicated on tha
dravings. 1f the zubprade ds 0 overburden i shall be furthor remowad

te 4 depeh of ar least 24 inches and compacted ©n s mininuw of 92 per
cenl: oE maximun decsioy wish soilsture concent Leivoen [ ta & pek cent
abhove opiivom. This ogeracion shell inelulde auy cscaviiyiog, ceshuping
and wetiing vequwited o obrain the specified muisture and Jdeasicy.

Altor compaeiicn Che subgrade spall be pron’ rolled as previously spoci-
[Hed,  Soft or otherwise unsniftable material siwll be rowoved From the
Fuhpvade =nd replaced with material zpecifisd hereinafeer IZor raadbiod
Fills.

Ketoval of the overbuiden €o a depih of 24 inches msy ho waived by ohe
fapineer 1f ¢he dpnitu maccrial has the specified moisture and deasity.

(PaC - AGT7)1/5572 )
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special subprade preparzbion

IR 13.1.1 Bpecigl Rubnrade
—annibklong are eacountered:

S Tt ¥ gk

i requited when any of che

L. Conelnuacs ovstbordun covo.

2. Comtinious ovnivbevdon cover is iess thor O inchos
Chick =Frer sordaniag,

1. Overburden is not eocbivucos s vock §n oxposcd at

the ground suriace

£rs only of ropsoil.

The special subgrade piaveca fon sholi cocsist of the follouing:

Lo &1 cwerbondan ghall be camoved.

2. leose rock asd overhangdng ledges shal!l be renoved.

1. The cxzoazd vock surfzace shall) be brushed clean.

§.  Feoudician atea shall ba wetred ordot o places
mant of fivst Tifr

a. The Jirwe 1i0t shall b placed & mivioue o one
foot Rhick at @ wmelsiure eoprent helgoon O and

ks
DRLIEDE S 20VE oDl Lmam,

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

13 Feain oo edther aide of the eabankaeni cenver line, woere 1 dis the
helaht ol the embaalunens gz indicated ca the drawings.

L0100 Materials, To coe mardman cgical svallable. sedlallc eaiil ma-
verdnly obtainng from ewcoavations cilassified "agesavalod mevooiais'! wpall
be urwd far ponsttuction of roadbed Fills. Additiooal waterisl, if
teauired, shatl be obtained from borrow arezs as designsied on the disw-
imp,

iefery to Jtem 6 of Acdonden 1.

.

Beler to Itoem ¥ of Addewdow I,
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Hach layer of matarial bedng coirpaciced shall he iz formly compaceed
aging eguipmont ond materlals wiich will schieve the specified densiey
sinl meincere content.  The ConoTacter shali add water and harrow, disz,
nlade, or otherwise worl the materizl ir each laver as iequired to
esurs unilolm Noisture contenf and zdaquarts cokguaction.  Jf the meie-
rial faily te meet the apecifizd densicy znd meisture cantent requize-
nents the 1ift siall be broken up aud fesreeessed until the specifiad
Teguirements Are ral.

he upper porticno of chi fipished subgrade shall censlae of the upper 4
[eet for teilrond yoadbods and ¢f the cpper ? feet for coadway roadbeds,

A1l material placed In the uprer peortion of the £9nishad suScrade shall
bhe compactod to a density of 95 per cent of mzwimem densicy at ootipue
melsture countent.  The Finsl in-place moisturs contont shall e vithie «
range of U toe 4 per cenl zsbove opbimam

£11 nacerial placed ia ccadbed {ills below the upver potrios o £hs Cin-
dshed subgrode shall be compucied to a densicy of $% per cent of max ol
fenglcy At epclial moiscurs content.  Theo fingl in-place molsturs con-
Eead snall ke within & range of 0 1o & per cont sbowve aptimum.

3
IR V3.A bubgrade Findshing. The Finished sudgrade =hall be conpacled
e 21 tiue surface and ne ceprnision shall oo leir that will hold warcer
er provend hroper drainege. The flnished sobgrade zhall be wichio
0.1 foob of the elevacion indicated on the dravings,  Awy deviation of
Lhe subgrate suviace dn omecus of oao loch as dndleated hy a 16 {owr
erradghteage, of Lemplete cul i findshed sectiow, shel! be corvectad Ly
lecsening, adding o rawoving wateriznl, teshoping, and roconpacting.

Deasim: apd ditches along che subgrade zshall be najvonines as cequiited

Iev whipezive drainage Mlienever rois of 2 ivches on awie i depth ere
focmed, ¢hie subgrade shall be brogphic Zo grade, veshspad, and recon-
racred.  Srongpe er sicck plidng of materials om bhe subprade will e

Le porminted,

2B 13.% flppe Protection.  lhe siupos of «1i readuvay ard raiflivad road-
bed aieas shall be protecrod oy plociag & dnches of topsell and scoding
2g indicared on the dravings. Ditcheos, wlirs tequirad nest to bhe rosd-
Bode, shall have § dnches of copsoll aed shall be seeded. Szeding, fer-
billeing aad wuleching 21e coversd in Geciion 7K.

al) slocpe proveciion wovk 3hell be performed 28 soon after completion of
tLhe roadlbed as possiblc.

velfer to Ttem T of f2iecdum L.

(a0 GSfifess 3
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2%, 13,6 Maiuienanee., Railroad a2ué roadway Ciniched subporade shell be
meintained threoughout chz wovk wundayr these sporificeticns Hoadway
suriazing shatd he as spacified du Sections 2D zad 2¢ snd as dindicated
an thoe diawings. Railvead subballast szhal) be as specifled fn Sec-
Cions 20 and 21 and as iudizated on the drawines, Failrcad trackwozk
will ke porformed nader geparabe specifications

28,14 LMPEAVIOUS EMSAMAONTS  Taperviows embanlment consfrucrion shall
include rubprade preparavion, wetecials, iastallacion of dvainagr hlan-
ket plaremeng and corpaeiien, spbgrade “indshing, slepe pretestisn with
viprap ot by scedlup, suul peintenseon,

2. 84,1 Bubprade Treparation., The embadlinent sire shall be prepeved as
Speeified din Arcicle 2B.1%.  Frior wo placemoent ol eobankment fill, pare
af rhe subgrade sheil Lo removed, 3% indicated o tha dvawings, and
Vaukiilled with marerjal sviiable fer ewbankment constiuction., The
sukrrade shall thew be thoveughly compacted. AFtey cecopactien, the
arens shall b proof vrolled by a mingle pass of a vibratory roller to
test for uadlvwmicy and any teese solls fdetected shall be reconpacicd as
specified. Mo wacxvial zhall be plsces in the subonkmear woril the
sulsgrade luie beeu properly prepaied snd is zeceptable te the Tngincer,

¥efc or cthonwdse unsuitabvle materiel shall bo removed from Lhe selgrads
tw Lha depih svthocized by the Eigiceer and replaced wich meterial heoe-
inafeor specified For inpervious embankment.

1i the imporyvicus embankmant i¢ alsc a roadwav, s tailroad roacbsd, ao
A}

tequiens specinl cubsprade preparation, the subgpzade shatl be furilier
prepared as speclfied dn Awtlele 2B.13.1.

2R, wa. 2 Matezials, o the manioaon excent availeble, guitabls waren ma-
terizls obtained frow excavatiens clussified "excavared materizls" shall
be vead for copstruntion of che impervices cohuaelarents.,  Additienai s
Ee:lal, 17 any, sha’l be obfaizned Fiom Bocrrow ateas ag indicated on Che
dr awdags.

A11 marerial placed ip Che embaukmeane Lidl, irvnel core snd drainace
Elanbket sheld be free from gxash, zoacrete osd othor foreipn wmaterial.

Where the impeivicws anbankment is &2lse a roadway or railvoad roadbaed,

matevialn s=hnidl goafrim Do cho requireconts of Arvcicls 28 13.%.

defer o Tiem B of fdeerdem 1,
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2B.14.3 Placement and Comozetion. The entite bedy of the fill, iuclud-
ing upstream and dounstooom porticns, shall be placed anc ceriied up af
the same rate, «ith provisicn heing rade to bond the layers of adjoindng
gocitions teogethex. Uherse it is izpractical, in che opinfun of the Engi-
LeEY, v¢ ¢alry up cach layei ot £1i1) over the entire ares= st the zape
time, the slope of any existing E411, or ethe stope of the natural ground,
againgt which new £i1) 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 & beach.  In ne case shall the horizonisl wideh
of the perch be less then the depth of the laver of £f1i11 to Be haddad
therein no: shall che vertical slde of the hepch be greater in height
than ones fooi.

ALl £31] material slwll Lo placed 2n the ombankment parzflel to che 2xis
af the enbankwent iv appioximately harizontal layers nei to exceod

i inches in uncowpacited thickness over the prepared foundation er fill.
The embanzmeatr £ill sball be constructed by placing the matetizl as in-
dicated on ehe dvawings. FPropar equipneac shail be wsed on each 13fE o
remove mounde and ridyes caused Uy dumping operatdons aud to obtain
unifors thickress prior fo compacting, a=z well a5 fo provide a redsonably
smooth ylding sourface for equivment,  After oach layor buas been propesly
spread, It shall be sprinkled ov vetted if neczssavy to provide the re-
quiEied amount of water fol pluper compaction 2nd worked to engure 1wl -
fovm molsiuee coniend, slter viich the laver shall be compacred to the
required denzity hefore tihe neur Taver is placed shercon.  Conbdined
crcavallon, hauling, avd placing opevacions shall be such chei sha ma-
terials, whel cowpacted i the ewbankmnent, will be blerded sufficientiy
o socomva The haat pvacticable degree of compackdon, fmpeimzability, and
siahility,

The Cortrsctor will be recuired to break up the sarthfill matevials,
wither arz gihe place of cxcavacien or on tlho emban¥mons, to sueh maxizum
Bdgze a5 is deiermined necvssary by che Enginecs to securc ihe specifiod
dengity of {lhc material in :he embankoeol. Svuipreal on Ele enbankment
ghzl]l gpicad vt and not treck sarh other to such an extert as to ooke
tutz. The op surface of the £ill snpall be hept crowned, with jrades
ast o exceed 2 per cent, o ensurc flee dralnsge towand the siopes,
The rolled surfnce of eseh id{r 2hnld bz rougbened oi loosencd by scar-
Pfyiog oo the satdsfoction of tlie Enginzer, befrrz the succecding layer
iu placed theracn, 1 ordev o provido e reressery bond hetweou cach
Jift.

Folbow o aad auring e compaceing operagiens, the waterdal dn gach
Layern ©f Che embankment slall Dave the besit prachicable wolscore con
Ltent, and the weisture centoot shall bz uniform chroughour the iavor.

Io obtain the best praccicabls molsture conteat the Cenziazctor uwill he
tequired Lo porforr such operations &8 are rnecessary,  Supplementary
water, &8 reguirnd, shall bwe sadded to the wataris) en the ezyehlill. Ff

(FE0 — G57Lf6577 )
(EITE PAEFARAT)N -2 MR
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the £i1l meterial in boriow aress ¢r othoer cxeavations containsg an
excess of moisture pricr to excavation, the Centvactor will be requitred
co excavate diainape chanmels ou peiiorn suck work as may e uscessaiy
b0 reduce the wolsture contewt of Lhe materisl. VYeorkineg of the materdal

wattel contant,

Water raquiped to bring the waterial te the psisturs content necessacy
for naxi um compaccion shall ve eveniy applied 2nd [+ gh=ll he the Coo~
twactor s verponsibility tn sectre a vniforw molaitnre contend threughous
tha Jayet by such methods as mav be necessayy. Compactios slall con-
nence isediately afeer che laver has been beoughi go the uniforw mols-
ture conkeni peqoived, and ahall contivue, with or slthous sddisLonal
vatarlng, until each layer has been vnifermly cowpacied oo rof less chan
the specifizd Jdousity, Denslty tests will be made as necessery., Tf the
raterdal fells ©o west the densily specified the compacition machods
shall be atteved to obtain Ehe specifiad denaily,

Fn tesetictad orews successive pesscs of (e conpracilon equioment need
ot pverlan ity arifoom corpaction is required.  Where new waktewlal 1z
placed adjacen: to old materlal, wither origingl jround orv embankment
fill, ithe o}d materis]l shall be cos or bralen by machiae or hand meehods
uncil it shows the chuteckericrie color of wndricd meierials. The oo
paction equipmenc snatl then woxrk on boih mafeyials, bonding them to-
peihar.

The ewhsnbweni mateilsl docleding che irper cove shall le compacted oo <
denglizy of 92 per ceni of mavimum density 2t optinmum wolsiure cantent,
Tz flnal dn place woisture coatent ghall be within a range of 0 go

& por cepio above opticum.

bWhevn vhe dmnervicus embantmeest is aleo 2 rosdway or railzoad roadbed,
the compzoction segoiremencs of Aveicle 2B.OLY.3 shall be nzt,

The drvainage bigrhet, where requirad, zhzli be ploced ir herizontal
Pnyoxg Aoy were thar © inches ia thickoess, sheil be compaciad oo 7 pex
cenk relative depsity as determined by ASTM 02089 and shall have a
cospacted dapih as indicoited en the drawings.

Viprap and wipzap bedding shall iave mdalwe in-place depihs sa indi.
caced ar the draviags and sball carPorm Fo the vequirements of HGection 2i.

——

4, 14,4 Snbgrads Finisiding, Soegiade fdnlshing
aecordanes wich the reqguivenents of Artic.o 2B.1

sholl e perforuwsd din
3.4
3.t

Ab. Ve, 5 Hlope Froteciion.  The sleopes of all impouvioes embarkments
shall e protecred by placing wipvap aad riprep bedding o 6 dnches of
topgoll ond seeding as dindicaced on the diawinga. The downstrcoen foes

(B3 H3}176572 H
(2I7E PRAPARETION . D 23 R-1
G xds
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memnkt

i =h
Rpric:

vt the ambankmoats sivil be piotesved vick riprap and riviep bedding
whero indicatsd ou the dawinns.  Seedinn, ferbiliving oad mulching are

covered in Section 2, Ripap and ciprap beddfog ace coverwl fo Soc-
cinms 2 and 2%

A1l zicpe prctection work shall be perlosmed oo woon ailer complerion of
Lhe embankment as poesible,

FB.14.0  daintenasnce.  Tae finiched impormuions ecbankment shaltb be
wefnrained thyevghout the work vader Liese specilicariuns, Wheoe the
H

inprrvinus rrhanrkment alse serves s o4 zallivad or roadwsy 1cadhoed, vhe
Teguizenents of Articie 2E.23, 6 shall alse epply.

2,405 STACKUR-RECTATHMER BERM.  Corstrusction of the sracker-reclaime:
brem shall Zoclude snbprade prepsravlon, malerilals, placemsnt acd comn-
garl Toay, sabavade finishing and soil cemeat application.

28,15, 0 Subgrade fFrepavetion.  The berm site shall be prepared o5 speg-

jiied in Avricle 26 1Z2. Freparstion of the sobgl ade shall be as specd-
Eied in Artdicle 2B.13.1.

2R.1h0E Maveglalsg, Lo the maxinum exrternt avallsble, sulitabie eRTEn -
Lerials cotelned fram cucavations clagsitied Texcawazed macerials” sisll
e vead for construrtiovn of Lhe stacher-veclaioer bers.  Lddifioona) ro-

Lerlal, Lt aony, sishl be obialowd Diom Lorrew arcas ss desipnatad oo the

Adrauings,

11 material niaced in the emBapknent shall bo freas Dvenm frash, conorele,
antd ¢cthay foredipn matsrial.

Wi rocds of

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

sl v A 2 : Hivd I s PRl e el el T ) e
Fa A PR ML RV 13 AR A B I P, GO TLRASY

-

411 maserial within the [dinlahed sabpuds shall neet che tequiirmonis of

Arkicile 2B01% 2.

2R, 1503 Placewent ann Coupaction. AUl embankmeat £ild mare.iz] shatld
e olaeed gl conpacted as specified in Areicte 23.13.3 For railcoad
roadbade

div.lm 4 Hode-comenl- S0l -cement presavation, vlacing end compaciion

shall be zs spocified in Jeciion 2H.

k. L6 GENERAL FILLE, Uenstruction of penerzl Fills shall rwmelude
metexials, subprede proporabion, and ploacessnt and compact ion,

ralered in arcordancs with Iwer 9 of addendun |.

CPSn - BaAlfanl? 1
(SITE PHEPARSLLON - 1 3D 251G
BE157%
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28.16.1 *Pareriais. [0 che maximum exfenr svaflable, suitafle carch

macorials obtasned Troam sxcavations classified "ewzavated mmzerial s’

shall Le vsed for eonscrvaction of wsenzral fills Additiceal matedial,
if awy, shall be clbaired from boorow creas os iedicavced or che dewe-
Ings.

TTTWERCTREE

&1y onsita avaitable esith maiecria', exceptb abjecticoable merevial
epeoificd sbove, may be urilired in construction af petnerzl Fills <a-
cluding material clessified as Groops CL, ML, OM-5C, MT-CL, CL-C1I and
bl

AR LG ¢ Bubgrade Freparvaclon.  After prepsracion of rhe peneral [i1l
sire, 7@ subgrans shall we leveled and volled so surfinee meierials of
tige sarbrrade will ke as comwpact and well bomded with ehe ficst layer o
the generel i1 as sepcified for subsejvent lavers

I
-

2e.158.3
IR

*lacemesn

L

e teiid

Fachh Laver of snsterial beine compacted shall e uniformly compeored
ucing cguigpnent atd moefthods which will cchieys fhe goccifiod denasicy aod
Aeisture centenct.  The Contractor shall add wsier and bexrow, fise,
klade, oy otheroiee warl rke material In earckh laver as rvequired ra
cngnye UALIots w0isTurs content and adsquate corpaccion.  Faoh Laves
shali bLe thorcushly compacted Ly ro’lling or olher accapraule mefhods o
a dengsicy of BS per eept of masinoum depsiby ab ocptimom molstiote goabeont.
The Fivar an-place molstice content shaill be wighin the limivs of 7 pey
cont Boicw to i oper cent above opidilmum moisturs. 10 iche naterial Eails
Les izl Lhe modsture density reguloenentis the 140: spall be broken up
and reprozessed cntil the specilied veguiremenes arc mot.

2R LUAL RULEELLOM MR, Constwuctinn af the cogl weleption beim
shald isclude subgrade prapeeacion, materials, plzeement and coinpzoilon,
subpzade Tloishing oo 5o0il cemend applicacion,

T4 1 Gubprade Prepazation  The bewm site shall be gpraparcd oz
Specilicd In Avbicle 2B 12, Preparsiicon of the sukegrade shall bo as
speacilied dn Avricle 2B.J6.2,

A Eefer vo ITvewm 10 of Addendun L.
an o Lefer pe Ttem 11 of pddepdon 1.

US EPA ARCHIVE DOCUMENT
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Duct bank barkTill shall we comparckcd baekwFili.  Backfill material for
duct bankz =hell be zuirsble job excavated materlal.

fompacted backfill material shall e finely divided and free from de-
bris, ociganic material, and stones larger than 3 inches in prestest
dimengion,  Compacived backfill matasrizl shall be placed in unifeim
lazyers noc exceeding & incheg 1n uncompacced Lilekaess, Inereasgsed layer
Chickness may be peromitced for noncohesive material 3F the Contractor
demcnsirates to the salisfacticen of Lhe Bagineer Lthal Lhe specilied
compacted denzity will be ohtainecd Tne methcd of compaction and the
equipnent used shall be appropriate for the material Lo he compactod and
shall not traasmit cemzcing shocks to he Jduct Hank., Trench hackfill
gha=ll Le compacied to not less ichen 9% per cent of maximum censliy,
#Mnlziure cuntent of backfZll material sha'l be adlusted as requized to
ohkfzin the specificd dens ity with the compaction equipnent used,

LE.AE PAVIMENT WEMOVAL AMD JEPLACEMERY, Cuis it comcrete and asphalt
pavenant shall be wo larger than nececsacy o provide zdequate werlking
space fov proper inasvallaclan of pipe znd appurtenances. Cutting shall
he startod wibh: & concvote saw in 2 mazonar which «i11 pravide a oloan
groove at deast L-5f2 inches denp z2lonp ezeh side of che trench.

Concrete ond asphalt pavenent aver crenchos excavaced For pipelines
stall be renoved B0 that 2z shealdar novt lezs than O inches in wideh as
any prdnt 45 lelt hetweoor the cot edge of the pavement and bhe Lop edzs
af the trench., Trench widih at the borrom shall not be greatetr than ag
the top and no undercutiting witl be permitied Pavament cuts shall be
made tn and heotween stiadphs or accurately mayked curwved lines which,
unless orboerwlse roguized, shall ke parallel to the center fipge of thn
trench.

20,27 HAINTEHAHCE A% TMESTOATION OF FLLLS, FAMHANEMESNTS, &M0 BACKFIELS.
Villa, smhankments and back  111s% bhet settic nr crode bofore Finat az-
ceplbance of the work under thoese specificot ons, =ad strectures and
other Lacilitles damsged by such settlenent ov crosion, siel! be ro-
paired. ‘the serrizd or eroded areas shall he wcfilled, compacrod, and
gradad Lo conforar ro che elevarlom fadlicared on the drawings or £o the
elevation of the aidjarent giound surfzcz. Damaged faerilities shallt be

repalred o 8 wanner acceplable o the Fagineer.

AROAE O FINAL, GREDING, After 211 comstrucrion work under these spacifi-
caltinns bas been conpleied, all grouond sueface areas clzaturked by this
consfrastion oY consTrusiion plant ang operations shall be graded. The
gradivg siwll be floished wo Che contoures and elevarlions dodicared ca
the drawings o1, 4f neot indicated, o the mateching comtocrs and eleve-
tions of the original, urdisturbad grouwnd aurface. To any ewvent., the
final greding shall provids saeoth unifonn surfacing and cffective disin-
age of the gvound aieas.

(P50 = 65FLFA5TE 5
(SITE PREPABATION - D2 iB- L7
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Tepsoil shadl be furnished in tlie areas and to the depihes indicated cen
the deawings Lor the s2il erssion protection work. Toonoil shall be
provided as specified under Artdicle 25, L2,

IR, 2G5 DIRPOSITION OF MATUEIATS. Fxeavated earth oateriszl shall be usad
te consrrunt [llle, cmbankments and backfills to the extent reguldied,
Excavated rack shall ba crushed a5 specified ia Seckion 29, Surplus
carlh, if any, and matevials which are net suitable for Fills, cmbanlk-
menis, znd backfills shall be snoiled an ke sice in a manaer and loca
tdor as directed by the Eopioner.

Moterizls mhall be devosited in the diszoosal arcass and leveled and com-
pactad in 12 inchk maximum layers., Conpastion shall he by three passes
ol a bulldezer.

28,30 RAVLROAD UPCRADTHNG. Bajlruad upgrading work on the existing
railrosd traeks indicared on the dyiawings shall be performed accovding
to the fallowing zequircmcnbs.

2B.30.1 Existing Track Romoval. Lxlsting tracksge remcval zhzll he
performed as specified ip Avticle 2AL6.

28.20.2 Roudbed Copstrucrdon, The existing recdbed shall be regradad
#itd constructed as specified im Article 2B, 13,

2L, 30,3 liackage. Railcoad trackagz will be instziled under separals
specificaticns.

CEBD - ESTLAGLT? }
(SLITLE PHREPERATION - L-2) G- i
el el
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Seckicn IR - RIFRAF AND RIP2AT REDDIRG

2.1 GEMNEEAL. ihiz section covers provcdures [or the dostablation of
dveaped rivran and riprap bedding.

Riprap and! riprap bedding shall he requiired at the leeations indlcated
ou the drawings, Thickaess of riprap @#nd riprap hedding shall bo as
inddieczeed on the diawings.

2E.2 MATERAALY. Riprap and riptap bedding materials shall e in accol-
dance with rhe requirencats of Sectioun 2D.

2F.3 TLeCEXENT. Dumped rivrap anc ripraep Ledding materizls shall b=
»laced oo z.cpes 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 prepaced slope ot arves to the full spenified thickaess of each
layar in sue operation, vsing methods which will not cause zegregaclon
sF paiiiele eizes withian the sedding. The surface of the finished layny
shauid be reazonzbly cven and froe frow volnds or windrows.  Addizionsal
loyers of hedding waterial, when required, shall be placed in the Sams
menner, uslng wethods which will not couse mixters of the matorial in
difrerent laycrs.

Stois for riprep ghell be placed on the prapared slepe or srza 9n oA
wanner whick will peoduce a ieasouab’y well gradzd mass of stone wigh
the mludimun praciicalic porcentage of woids. The entitra mags of soans
skall be nlacod in confarmance with the 1iaes, grades, and Lhicliirsses
indicated mn the drawings. Hiprap shall be pleeed Lo its Eolli courss
thiclkness in one opetarion and ia such a wannee =5 to avold displacieg
fhe vaderlyitg material. Placing of riprap in layvers, or Dy dumping
into chutes, 6f by siniiar methods 1ikely to cpuse segpregation will nef
be soonitiod.

1hc larger sccones shall be well distributed and the salice mass of stene
shazll eoanform £n the aradaiion specified, 431 mateyial placed As ripray
proccchion shall be sa placed ond distiibuted that thore will ke o
“argc pmecumuletions of elther the laiger o smaller siwes vl siong,

it im zhe intent of thease specilicebians e preduce [aicly compact
tiprap pretection in wvhich all slz2es of material z2re placed in theiv
propry propertions . SCome frapments iz riprap shwll be durmped and
praded oIf in o manner which wilhk insure thar the lacgey rock foupnenty
are unlfermly distvibuted mnd that the z#maller yvock fragaones [L1L Lhe
spaces heiween Lhe large rock fragments. The reselt shall be @ gampacr,
vnifozm rpiprap lLayer of the specified thickoecse, Eand plecing will e
requires only io the extent necessary to ohialn the results specilied
anove,

IPS0 - 8571/5572 ) _
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Northeastern 3 & 4 Station
AEP — Public Service Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report
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Adis S Palvoe I Aimaya, R EL Sentor Enzioeer - Clectechnical Enaibeernng

RE:  FINAL REPORT FOR THE INSPECTION OF THE BOTTCO M ASH
POND AT NORTHEASTERN ST ATLHN
KOGERS COUNTY, GRKLAHOMA

Lo Mr. Amayi

Cralder Asseciabes e, (Godderd is pleased e sudunil the agached visual mspecsian repan fer the
Public Sarvice Company o Oklahoma’ s, Botiean Ash Peand ot Moetheastern 3 and 3 Poseer Station.
The irspection was perfopmed by Be Machocl T Chialson amd Mro Bafieel [ spoa, PEL under the
directiom of head LoO Sodnick. FE S Williawm B Smith and &, Dasid B Lee iPlant Inspection
Cuordingtor) with ARP were present during the inspection. "Fhas wosrk was perforined in sccosdinies
with rae praposal duted Poebeuaey 330 2008 ond Service Agreeman §8INEOX 18X sieped Mch 5
U

Wo uppeciale this opportuniy o povide cogincernnyg seroices o AREF Ploise dooien Besilae oo

wanbact une uf the wndersigred 10 vou hoave ey Further guesteens, reoeiee suhditume] informanon, or
wenilleh lehe: toJiccuss the conclusions presented in this reguot

WOry Ay ey,

GOLDER ASSOUCIATES INC.

T .- R r'/.
s . | .o H L
oo h oo L SV
.:'J:' st g J‘I\'J-Hffl“"l;’” " - "..;'lf /":;r-'_.- e - ."-.‘--"r }..-". Lo
; - . T e IR o RS e
Baliez! L. PLE, il AV Sauloack, PECCIR T ged 1597
rinvipat amd Senior Consaliant Princifing and Prictive Lesder
It DL mieisdp
{stnbustion: 3 Coppees - Aaierrcan Llectric 1ower
A Copies - Clalder Asseciates e,
L I HP ' PO | LY . L T L L T B o A N [ T P Y R B ST O O T T LI ORI N [N}

" IFFICER ACROSE AFRICA ASA AllSTRA 1A FLRGRE MOPTY AMERIGA AlD S0UTA AVE s

NE34F000056



Ap 26K .- (X000 M-

DAM & DIKE INSPECTICN REPORT

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

INSPECTION DATE March 31, 2009

PREPARED BY 777/

‘Michael T. Chilson

r

DATE < Fee ],

cSE oo T
REVIEWED BY /w2’ | g, DATE [}y Je. vig
Rafqef I Ospina, F.E. .
N RPN /4 P
APPROVED BY %7, /=ty DATE €52

David L. O'Sadnick, P.E.

PROFESSIONAL ENGINEER
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PUBLIC SERVICE COMPANY OF OKLAINOMA

BOTTOM ASH POND AT NORTHEASTER 3 & 4 STATION

Annual Inspection and Engincering Evaluation

CERTIFICATION

I herehy cortity that 1 (or enginesr wotking under my direction) have inspected and
cvaluasted the Facility, samd heing famidiac with the provisions of OQklahoma Water
Kesources Bourd Rules in (GAC Title 785:25 {as amended throueh Juby 10 20040, aitest
this report has been prepared in accordance with good enginesring nractices.

—_ -

s ! UL
ll t o S H

; - S
f it B 5o S P
<% R rl'-q_'.f'. L pee g E ""-}.'cl'lr-ﬁ"p'-" f -: }1f

Erimed Soome of Kepistered Frolesaonl Lmgineer

g £ L
; .
= . r{_—- ) )! R o
e ; AR
ign k. sl
oy . wa
T I/"‘r".j LR ) ) ) Fom T ST A
fdate: - LT be fevistrdon Yy 20 F Sroprpr =

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

NE34F00008S



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

Apeil 2000 TOC - |

(34000 K - M)

TABLE OF CONTENTS

Inspection Cerification |

SECTION

I Hackerannd
l.

L]

Cionerol Dosonpbion of DI, o e e,

20 SUMMARY OF VISUAL INSPECTION TERMS . e ee e 3

30 VISUAL ONSERVATIONS ...

i Inntleees seed Outflons Strocteres o o o

12 Upstream Slope o0 o0

4 Dowvnstream Slope.. o

"rd

+.4 CONCLUSHONS AND RECOMMENDATIHONRS i s s

LIST OF TABLES
TARBLE 5-1 Summan. of Deficwensies

LIST OF FIGURES
FIGUEE 1-1  Suie Locauon
FIGLURE -2 Plan View with Agoial Photogmmph
FIGURE 3-1  Identificd Dueticiencics

APFENDICES

APPENMDIN & Inspoction liekhis

APPENDIN B Fhooamphs of Doam
AFPENDIX ¢ Docwneotaion Provided b AEP

Golder Associates

In ornder
Following

Fuge 7

NE34F000053



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

April 2004 -1- HAS00G -]

1.0 INTRODUCTION

1.1  Dackground

Americim Fleetrie Power (ALP) Service Comeration Cool Pngingerimg adoimsters the Dam
Inspection and Mamtenanes Program at AEP facilitics. AEP contracted with Lolder Associales [ne.
{Grolder) 1o comrplere the annnal imspeeivm of the Hotlom Ash Pond ap the Modheasien Unies 3 and 4
Power Station. Tlhos mspection was campleted to Tulfill o pan. the requraiments aof the Oklahoma
Wawr Resources Board i Oklaboma Administmtne Cade Tile T85:25, and to provide AEP an
evaluation of the facihiby to west i the poootizanom of iaantenaoce acts ities. This wepont contans
Golder s absenvations. photographs. conclusions and recommendations with inspection cerlifleation
of AEP"s Boltonr Ash Pond at Nodheastern Himts 3 and 4 Pawer Siatwon - A completed cheek st for

the dam was submitted to AEP on April 6. 2000 and o copy i3 incloded in Appendix A

Mr Rafoel 1 Ospana. PLEL and Me Alichael T, Chilson. of Golder. under the direction of br. Davad
L. O sadmick. P.E. with air. William R, Smith. PE. and Mr Dasvid B Loe of AEP visually
mspected the dom on Marech S0 20090 Ad the e of inspection, the wmperiione was in e 8075 with
partly ¢loudy skics and high winds, The seserits of nated deticiencies and the adequacy of freehoard
and spillway capacities were assessed based on the operation of the dun au the 1inme of visit. Mo
analstical wssessment of the hvdralogie or hvdraulie perfonnanee of the dan and econpooents was

made.

The fellowing documentation, prosided by ALP. was reviewed and wtilized during the preparation of
this repart, and s included in Appandicg C
»  Public Senvee Compuny of Oklahomn Nonheastern Sution Himts 3 & 30 Ash Disposal Site
Figure 3. Druwing Wumber 8300 4-4. Date is illegible.
v Public Servee Company of Oklahoma Norheastem Stanon Unigs 3 & 4, Sie Gradme Plant

Site Area [V, Drasing Numiber 83]127-E. Lust res ision dated 1985

1.2 Gieneral Description of Dam

See Figure 1-1 for the locanon of the Battom Ash Pond, and Figore -2 far the site plan vicw and
avrial photoeraph. The damois o 3. 200-Feor long ervss-yalley impoundmeat onan unnamed tobuane

ta Fourmile Creok

Golder Assoc|ates

NE34F000100



April 2004 -1 HAS00G -]
GEWNERAL INFORMATION
Do or Resernvoin Hotlom Ash Pond at Norheaster Power Siation
O er. Public Seryvice Compans of Obluhoma
Ty pre of Dans: Earth-Fill Structne
Date of Construgiion: [47u
DS Hozard. Lnelassified
LOCATION
Caunty Rogers County
Gueneral Locanon: Approsmiely 232 miles north-northeast of Tulsa, OR
Stream and Basin: Unoamed tributary to Foumle Creck.

YVerdipns River Hasin

Dam Crest Blesadion ' - B30 Reel-XSL (low por ngar gmereengy spallun)
Masimwn Water Level™ - B26 feet-MSL elevation of cimergeney spillway weir)
Curnent Water Level™: - 623 foen-N5L

Height': - 200 lewt

Surtace Area A acnes

Reservowr Capacity

at Monmal Water Lewel: Depeh and welume unkoewn

Motes 1.y Elevabom of onest amed foe were eslimated from 3 site plan prosde by ALP fildeds Ash
Dispozul Site. Figure 30 the daee oo which is ilesible 2 Elevadons caleulated based on s isually

cstimated affects from the dam crost,
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April 2004

- HAS00G -]

2,0 SUMMARY OF VISUAL INSPECUTION TERMS

The summare of the visual observatons presented hercin uses worms 1o descnbe the zeneral

appearance or condion of an olserved tem. activity ar streclure Thear meaning s understoad as

Bl s:

COMDITION OF DAM COMPOMENT

Cood:

Fiar

Poor:

A condition ar activity that is generally better or shightls better than whal is
minimglly gvpecled or anocipated from g desien o ocenleningy poml of

LR TRIT

A condition or acoinaty that zeoneralls mea: what 15 onoomally expectad or

anticipated From a desitn or mainlenance paint al's e,

A condition or activ ity that 3z generally beloss what is minimalls expected or

articipabed rom o design ar mamenanes omi af s e,

SEVERITY OF DEFICTENCY

YMmaor.

Sizmificin;

Exgrssiveg:

A refurence 1o oan obsernod deficieney (ey, crosion, seoepage, voectabion,
etoor where the current maintenance condition 1g below what s nomal or
desired. but which 1z not currently canging concem from o structurne safety or

stabili point of 1iew.

Acreferenze o an observed defioeney (e crasion, seepage, vegelilion, cte )
where the current maintenance prowram has oeglected to improyve the
candmon. Usuallh these conditons have becn idennfied in prosious

ispeections, [t have nol been corregted,

A reference ooan observed deficieney (e, crosion, scepae, vezetahon,
eteo b where the corrent maintetance conditbon 5 abow e or worse than what 15
nomval ar desired. and which may Tave affected the gbibiy oF the abserver [o
peopecly evaludte the siructure or particolar area being observed or wineh

mas be o concem fram a stnicture safiety or stabilite point of s e

Golder Assoc|ates
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3.0 VISUAL OBSERVATIONS

See Figure 3-1 for the location of structures and deficiencics iterniaed Dalow.

31 1oflew and Ouiflew Stroctures

The prmary outlows stracture, emergengs spillaav, sewer inflow | and intlow culsens werg mspecicd
wd depicied in Photogrophs 1 othrough 200 These conercle slowclores wre structurally o pood
condition,  The flov-way and discharge aren of the primary cutflow structure oxtends o7 site and

were nal inspogied,

The conerete chute emerpeney gpllway has been madeficd swth g |f!~ll1C|l-|1ii.§]‘.| metal plate war

tstalled aeross the control seetion ol the spillhaas

3.2 lpstream Slope

The upstream slope along the norh and west sharelines. depieted in Photograph & is generalls in fur

eandimon wath oo miner cxtent o woods vometateen wathim the riprap shore protechion.

Thye upsteeam slope along the south shorchioe, depered w Photograph 7, becumes sheeper (- 121 and
higher than the north and west shorclines. The aprag shore proteetion s spotudic or not present i the
arca east o e main poael, bue not oeegsaurily requited dog 10 the shomer Gich length Significing

surfaes irnepalantics, causing concentrated stomm Aows and crosion gallics wens obsenoed

3.3 Crest

The crest of the dam s geacrally mogood condition except were a couple of minor ros hdse

doveloped at the nonh end ol the nesenvoir

J4  Downstream Slope

The downstocam slope s e faer condition, Mo stens ol slowshmg o other instabalioes wore obsers od.
Trees und undesirable vegetation was abscrved on the loveer hall” ol the dam and aimang the riprap

when present

Golder Assoc|ates
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April 2004 -

35 Toe

Standing water wos obsened at the tow tn two locations on the west end of the reservoir. An active
secp with approsimately 01 ofs of discharee woas observed on the south cod of the reservorr. This
savp occurs where the embankment is the highest within the pre-existiog natoral drainagewas . o

sizns af sloughing o any of these areaz wore observed. AN Howing water waz cloar.

Golder Assoc|ates

NE34F000104



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

April 2009 -6 - 09390068-20

4.0 CONCLUSIONS AND RECOMMENDATIONS

Table 5-1 summarizes the deficiencies and recommendations for the Bottom Ash Pond at

Northeastern Units 3 and 4 Power Station identified by Golder.

The dam is generally in fair condition, with some individual components in poor condition. No signs
of sloughing or other embankment instabilities were observed. The emergency spillway is partially
obstructed, undesirable vegetation exists on the upstream and downstream slope, and active seepage

was observed at the downstream toe.

To address the deficiencies 1dentified at the Bottom Ash Pond at Northeastern Units 3 and 4 Power

Station, Golder recommends the following remedial actions:

e Confirm the modified emergency spillway does not create a risk for stages higher than the
design peak stage. Clear the brush away from the emergency spillway exit and side walls.

¢ Remove all trees and undesirable vegetation from the upstream and downstream slopes to 30
feet bevond the toe of the dam. A grass cover should be established and maintained less than
6 inches in height. Herbicide should be applied per all applicable environmental standards.

e Regrade, seed and mulch the southern upstream slope, east of the main pool and along the
inlet channel, to prevent the development of further erosion.

e Regrade the crest on the north end to remove any ruts or depressions that may pond water.

o Install weir or other measuring device at locations where active seepage was identified, and
monitor all wet areas for an increase in flow rate, and for signs of embankment instability due

to saturated soils.

Golder also recommends that an updated Emergency Action Plan (EAP) be developed highlighting
emergency procedures and contacts in the event of a probable, immanent or occurring breach. Golder
understands the Bottom Ash Pond is currently unclassified. As part of the development of an EAP, a
classification study of the dam should be performed that identifies regions at risk of inundation should

the dam fail.

Golder Associates
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(a3 9IAR -2

TABLE A

-1

SUMMARY OF DAM DLEFICIENCIES

Component of Dam Condition Deficiency Severity Recommendation

'rmnary Spllwoas Cicaod Mong MA Contime 10 mwntar and mamtan straclun;

Emernzenes Spallway Fair Obstruction Minar Clear vegetation and mamtun niprap at enlmnee. and reoweose debns from
cxal chunnel. Confim spillaay copaaty after medifeation.

Riprap shore Profection Fuir Lindusirably ¥owctation Mingr Clear ind herbicide woods vepetion within the niprup

Lipstream Slope Pour to Fare | Lndesirable Vemetaton Sipmticant [Clear estabilsh and mambain o enss cover less than & anebes i beieht.

Surface [rregulanties Significont [Rearade, seed and muleh sertaes 10 emoye irncgularitics and prevent

funhyr erosion

Crest Fuir o Good |Rutting Mioor Rewride crest surfiee at norll end of reseovonr Lo remose mats or
depressions.

[Jranstrenm Slone Fair Lindesrable Venctaton Seofieant [Olear slope to 30 feet bevond tog. cstabhsh and moootan o arass coner less
than & inches e beipht,. Bemove vegeradion from wallon oprp

Tow Pour Scepage Sipmficant [Install werr w mewsure flows. Momitor for increased flow rutes and siens
ol sucfuce istability due Lo soll satration.

ME-Deficiercy takle.x ex

Golder Assooiles
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Golder Assochates Inc. N (%

4IRS Chomeles Tuckes Roo
n.||n|-.|r:_%rltl|?§,q 3L;-:5¢5m - e Golder
Te mpedioaic IR 495 T EEY » Associates

Fax (770, 3L 2474

April 6, 2609 Cher Rt {3-900603-20
Amengan Eleeine Fower Compuoration {AEP}

1 Biveraide Plosa

Columbas, (OOH 442152373

Adtenbion: My Pedro ) Sioiny g, PE, Senvor Engincer - Geotechnical Trvineering

RE:  NORTHEASTEHRN PLANT
HG ANNLUAL DIKE AND DAM INSPECTION
NCORTHEASTERN 184 ASH FOND
TULSA, OKLAFIOM 4

Puar Mro Amavae

Crolder Agsuorsies Ine. tGolder) s plessed toosubont the attached Inspectiar Cheeklist Forms Tor the
annual safery inspoction ot the Public Service Company of Oklaboma, Northewitern 3&4d Ash Pand
porfermed on Mareh 300 2009 The inspection was perdirmed by Moo Mike Chilson and Rafack
thaspina, L. under the dircction of Dave (3 Sadnick, L M Will & Saith and 3. Davd Leo
(PLang inzpection courdinaior) with AL wore prosent durieg the anspection

Mo engloged fomms s be sobmived 1w the Oklahoms Watet Hesouress Boand Planning aml
Management Division. The full wepert of the inspection wall be submitted e vou wider a zeparae
coer, The work was perfonned inoaceordanee with cur Propesal dated Febnuane 23, 2000 aad
SOLVECe A rreerment PSRRI 19E

If »ou have any guestions. rease do oot hesitate T eomiact ws.

Wery tnily yours,
GOIL.DER ASSOCTATES INC.

mfo,}&@m ;

Ialael [ sjprina. L. fave 4 B
Principal and Senior Consylioul Principd) ﬂn&LPreiﬁa? Elu,:ld_m

Attactuncors: lospection Cleck by
EIO D0 rin

ces WKL Bmith - AEP - Engincer — Gentechmical Hngincering
MOT Chilson - Golder Assoctates Inc. Project Engincer

N Terss Avwerican Fowme Maseen NS5 Ol 20 Sorthcasione Mo o lesaegteas At Feann 2205 Senbostam 20k Tam (RN T
Foopogl senbeastom 5m el Cover bochiae d &0 doe

DFFICES ACRDES AFRICA. ASIA. AUSTRALLS, EURCPE. NORTH AWERICA. SOUTH AMERICA

NE34F000114



OMLAHOMA WATER RESOURCES BOARD
PLANNING & MANAGEMENT DIVISION

DAM INSPECTION CHECKLIST

NAME OF DAM: Northoasl Siation Bottom Ash Pond . COLINTY: F.ogers
(W¥WER & ADDRESS: OWNER APFLICATION #.
Publkc service Company of Oklahoma OWNER PLAN #:

PO 8ox 207. Tulsa. OK 74102.0201 ___ IDENTIFICATION #: -
FURPOSE QF DAM:  Boltom Ash Setllement INSPECTED BY. Kafael Osp na, Mike Chilson
LEGAL Saction __ Township Range: . AAFARD CLASS: kot olassifiad

WEATHER: Windy. Clear 6% s rained previous nighd  INSPEGTION DATE: 03631:200%
ITEM hi M M/A | REMARKS

1. General Conditions

a. Altcrations to dam?

= Deve'opment in gawns'ream Yoodplain?
C. Grags cover adequate’
2. Seftleinems, risaligoments or gracks?
E Rt tngh waler marks
2. Upstrean: Slopa
A Eromion?
B Trees?
Z Raodent holes?
D Dracks, asflicments or puines? v
£ Adediate and sgund rip rap? v
3. Intake Structura concreta | ¥ metal | ¥ Pumg-out structure

Grass cxnnasively hioh in areas

I RNANENEARN

Steep Irregular surfece cavsing guliss
i Small woes at snuth watetine

RARNEN

A Spalling. cracking, scaling? ¥
B Exposed remigreenient? v
C. Comesion present? v
D. Coatmg akdequate? ¥
E Laakage” ¥
F. T-ash sark adequate? l
G Gbslacles g inlet? v
H Drawdown operaivie? clogo I_ open A

4, Abutinent Conlasts VR N ¥ Clear prush fram groing

B Erosion cracks or shdes? v

B Seepage v
5. Emergancy Spithway
A, Obstructrons? v Clear nresh fbsinactog exil channel
B Frosen?
C. Rodem i os7
Downstream Slops
A Erosion? ¥ Iregular surface causing concenlrae:] Nows

<%

o

B. Troos® e Clear frees on inwer half of slope
L Rodenl holiss? v 2innoAh sloge
Ot Cracks, sefllements helges™ v

£ LDrans crwelis fowing® v

F. Soepage Ir ooi's? + It atging: drainfgs faatue at south stope
7. Conduil & Cutlet concrete metal | | Na
4 Spaling cracking, scang? ¥
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Exposnd reinfereement?

|
Lo Jdoinks displaced or olisat? ¥
O loirt matoral 1ot v

NE34F000115



ITEM ¥ N NiA REMARKS
E. Leakage?

F Earth erosicn?

3. Concuil misalkgned?

H. Qule! channe” obstructedy
. Stllling Basin

A. Spaling, crackirg. scaing”?
B Exgrased remiorcemeant?
{.. Joints gigzplacen o offsel?
O Joinl matosnial ot

F _oints laak™

F Rock adequate?

RN LN

5 Diszepater detencrating?

R RNENENENENENRN

H. Dissipater clean of debris?

9. Concrete Splllway

Spaling. crackmg. scaling?

. Exprased reinforcemer?

CWdoints displaced or oftsel?

Joint matenal tios1?

S RSENENER

Leskage®

. Dissipater deleriarating’? f Mo energy dissipatns

1'\.

. Dezsipater clean of debrig? R emergy dissi ootes

Inynfmiz|al@m@|r=

Larth grogion?
1. Cullet channgl erocing?

10, Gates
A Flirodgales broken or beit?
B. Floodgates eroded or rusieds
2 Floodaatas aparatnnal?

11. Reservoir

Y BN

R I

A Developed? ¥ IndLsina) Uses
B Slkdes o7 erosiar on banks? v

C Reseroir managed? o

12, Instruments
A Stnucture mslrumanted? v
B. Monitoring perfames? ¥

"Racvailate Hazard Classitication + Hasard Crace ficalion Uakrown

REMARKS!

» 9 Excassive debris i cancrete spilway exit channel. Cicar oxil charnal.

» BF) Momitor aclive ficw in nalura! drainage feabure on souih slope at highest poim of the dam. Acdditiemal wzl Sl
firon inaexin eeb fowe of st i — oo previous nighd, renspect alter several Jays Gf no rain,

w  2A0 Steep {1-1: slope W lregular sudaces extending - 2 300 {rarr easl abutment  Man tor for concant-alec fows
causing crasicn gulics

»  BB)Tulard maniain grass cover 10 & Coaar trees 42 26 o foa.

'Qw"l' .L“._.g,‘ar,"‘“:\m
Lentral Réqx'm

HAMEDFEHGIHEER David O'Sadnick, P.E.. Principal and Vice Prgg s
43 .,!Wlﬁ L -

DATE: /ffﬁg/z. £, 2007 2 SANNICK 5 '5
ra qod ;Wi EHME

“ 5 [
ENGINEERING Hﬁri o' de‘r_ﬁsouatcg R / 'a“ }L ~ o 15w71 S
SIGNATURE ,!/M £ d@fb"‘- FrRoTER 1 }Eaéim;is'Eﬂ.:.
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US EPA ARCHIVE DOCUMENT
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e AMERIGAN ELECTRIC POWER
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TITLE

LOCATION OF PHOTOGRAPHS
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1}

Frirmary cutflow structure;

Gond condition;

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

2} Sewerinflow structure;
Fair condition, -
3} Emergency spillway and crezt;

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

Golder Associates
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4.} Emergency spillway exit channel;
Fair condition.

Minor obstructions were observed
within the exit channel. Clear dehris
from the spillway and along the
outside of the training walls.

i

R R R ER R R

5} Inflow culverts;
Fair candition,

Clear and majntain vegetation at
culvert openings.

&} Upstream slope, rnorth and west
ends;
Fair candition, with a minor axtent
of woody vegetation.

Riprap is generslly in fair condition.
Clear and herbicide per applicable
anvitonmental standards all woady
vegetation from the riprap shore
protection.
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7)

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

Riprap share protection is sporadic,
Significant surface irregularities
wera phserved in the steep [~1:1)
slopes, Concentrated stonm flanws
and gully erosion are developing.

8}

Downstream slope, west end;
lair condition, with significant
undesirable vegetation.

Clear trees and undesirable
vegetation from all slopes to 25 feet
heyand the tae, Estaklish and
mainlain grass cover al <& in
height.

5.}

Duwnslream boe, west end;
Locally in poor condition due to
significant standing water,

significant standing water at toe of
darn.

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

Significant seepage from toe at
natural drainageway [~0.01 <fs)
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APPENDIX A

Document 14

Inspection Report 09.17.09
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Northeastern 3 & 4 Station
AEP — Public Service Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report




DAM & DIKE INSPECTION REPORT

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

INSPECTION DATE GSeptember 17, 2009
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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
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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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US EPA ARCHIVE DOCUMENT

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

r
-m
TobddbTh A Ak

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.

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

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.
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Fhot 12, Minor ruttmy and ponding of water was noted on the crest of the north
embankimess.

NE34F000026



US EPA ARCHIVE DOCUMENT

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.

I -
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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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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.

NE34F000020



_,&_.- ‘ﬁ:‘_‘, R B
1Ak F. A ’ el o
ﬁ«;,-;f.,f;ifm.. A

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.
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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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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,

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

e Tt

B btesmalildane A Toke Tepects s Freeqoert b Ly St Veasbie n coeeel diss

NE34F000045



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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APPENDIX A

Document 15

Inspection Report 09.23.10
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Northeastern 3 & 4 Station
AEP — Public Service Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report
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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.
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"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,

.-:h--:!“

-
<
L
=
-
O
O
Q
L
>
—
- -
o
[0 4
<
=
o
L
2
=

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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ALPENDI C

Giudhelmes foe Herimede Vse on Farthen Dames, Corolling Wondy Yegetatton, and e Inspeetism
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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

Pae 304

T dntcozal am Je Dk Insperc bt 258 Zorb i ethieastern W00 Wocelubaan co s e |l
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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
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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
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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 stor