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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

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

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

In summary, the Northeastern Station Bottom Ash Basin is rated POOR for continued safe and
reliable operation. These ratings are based only on the lack of critical studies and investigations
available to the assessors to determine structural stability and the inundation potential of the
dams and potential for dam safety deficiencies. For the pond the following recent and current
information, studies and analysis are needed: rapid drawdown, factors of safety for seismic
conditions, breach analysis, and hydraulic and hydrological studies. Upon receipt of data
showing adequate hydraulic and structural soundness, the rating can be changed to satisfactory.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management unit) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures (if present); to note the extent
of deterioration (if present), status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices; and to determine the hazard
potential classification for units not currently classified by the management unit owner or by

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

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

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

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

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

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

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

1.1 CONCLUSIONS

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

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

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

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

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

1.1.3  Conclusions Regarding the Adequacy of Supporting Technical
Documentation

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

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

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

1.1.5 Conclusions Regarding the Field Observations

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

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

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

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

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

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

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

1.2  RECOMMENDATIONS
1.2.1 Recommendations Regarding the Hydrologic/Hydraulic Safety

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

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

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

1.2.3 Recommendations Regarding the Surveillance and Monitoring Program

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

UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

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

Appendix A —Doc. 01.

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

The table below provides the dimensions of the embankment:

Table 2.1: Summary of Dam Dimensions and Size

Northeastern Station Bottom Ash Basin

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

2.2 COAL COMBUSTION RESIDUE HANDLING

2.2.1 Fly Ash

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

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

a hopper,

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

facility,

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

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

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

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

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

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

Impoundment

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

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

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

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

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

Table 2.3: Maximum Capacity of Unit

Northeastern 3 & 4 Station Bottom Ash Basin

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

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

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

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

2.5.2 Outlet Structures

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

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

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

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

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

Summary of Reports on the Safety of the Management Unit

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

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

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

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

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

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

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

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

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

4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

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

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

4.1.2 Significant Changes/Modifications in Design since Original Construction

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

4.1.3 Significant Repairs/Rehabilitation since Original Construction

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

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

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

4.2.2  Significant Changes in Operational Procedures and Original Startup

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

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

Northeastern 3 & 4 Station 4-1
AEP Public Services Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report




DRAFT

4.2.3 Current Operational Procedures
Current operational process and procedures are as follows:

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

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

4.2.4 Other Notable Events since Original Startup

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

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

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

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

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

5.2 EAST EMBANKMENT
5.2.1 Crest

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

Figure 5.2.1-1. Photo showing railroad on crest and vegetation on the
inside slope of East Embankment.

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

Northeastern 3 & 4 Station 5-1
AEP Public Services Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report




DRAFT

5.2.2 Upstream/Inside Slope

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

Figure 5.2.2-1. Inside slope grass and riprap

5.2.3 Downstream/Outside Slope and Toe

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

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

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

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

5.3.2 Upstream/Inside Slope

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

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

5.3.3 Downstream/Outside Slope and Toe

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

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

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

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

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

5.4.2 Upstream/Inside Slope

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

5.4.3 Downstream/Outside Slope and Toe

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

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

Figure 5.4.4-1. Northern Groin.

5.5 OUTLET STRUCTURES
5.5.1 Overflow Structure

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

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

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

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

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record
No documentation has been provided about the flood of record.
6.1.2 Inflow Design Flood
No documentation has been provided
6.1.3 Spillway Rating
No spillway hydraulic data was provided for review.
6.1.4 Downstream Flood Analysis
No downstream flood analysis data was provided for review.
6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

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

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

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

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

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

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

7.1.2  Design Parameters and Dam Materials

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

7.1.3  Uplift and/or Phreatic Surface Assumptions

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

7.1.4 Factors of Safety and Base Stresses

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

Required Safety

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

7.1.5 Liquefaction Potential

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

7.1.6  Critical Geological Conditions

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

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

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

QOologah, Oklahoma

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

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

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

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

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

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

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

8.1 OPERATING PROCEDURES

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

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

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

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

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

8.3.2 Adequacy of Maintenance

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

9.1 SURVEILLANCE PROCEDURES

Quarterly Inspections

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

9.2 INSTRUMENTATION MONITORING

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

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

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

9.3.2 Adequacy of Instrumentation Monitoring Program

The water level monitoring program appears to be adequate for this
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PROJECT Marthoaszss Peese Sfdion = Onlonst, Oklabess SHEET oF _ 1
HOLE LOCATION _ £4+C05, 9+00E GATE  )_14. 7=
GR.ELEY. EI0.3 WATER TABLE _iinna BORER BY_Biddle LOGGED BY _ [Mrwwatsar
(After o0 hours)
ELEV pEFTH 12 DESCRIFTION OF MWATERIAL CASING  INFORMATION
SCALE 3 LTeYPE, CCLOR, TEITURE, COMSISTEMGY ) 17K FT-RUM |FT-FUL_ED FT"L-EF'-'J
--"’/ CLAY, Silty, Sanry, Dar« Brown, Foist i
509, 3 Lo 37 sett .
=] LIMESTHIE DRILLING  MUD i’
o 1
—I TyPe E. SACKE |
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4 MOTE: | Bag Sample (Q+3} 2 -
- FROM T RECOVERY
- ar-1.07
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]
" WATER LOSS
] CEMENT {NO, SACKS)
E REWARKS
COmBul TN Ered | WEER PO L GEOLOGICAL IMYERTIQAT N - EHOGINEERING tHEFECTICN

HEMPHILL CORPORATION

QFF'CT. 1918 aZ22.91312
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AFTER HOURS ®BF.53 M2 2
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US EPA ARCHIVE DOCUMENT

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

BORING _ LOG HOLE NO. oz
PROJECT Northeast Power S5tatlon - Oologah, Dk | ahoma sHEET | aF |
HOLE LOCATION _ 55+00 S, 3+00W DATE 12-2n-74
GR.ELEV. _527,0  WATER TamLE _ilone BORED ©Y___ Symmers LOGGED BY Drywater
OrTllad with water
REPTH = A5 F A
ELEV. AND 2 DESCRIPTION OF MATER{AL CASING INFORMATION
SrALE (3 [TY¥®rE, COLOR, TEXTURE, CONSWATENCY) 51 ZE FT-AUM |FT~PuLlED] ET-LEFT
o vLAY, Silty, bsandy, Dark Browrn, toist,
. Stite
] DRILLING MUD
£25.9 2.0 T TYPE h:: SACKS
_:""/'-' CLAY, Sandy, Reddish, Tan, Moist, PENETRATION TEST
qé SHitf : ERu T BLOWSAFT
£2%.0 4.0 34
-EE? LEMESTONG, Sray Z
FCTE 6.0 11—
3 LIMEETCHE, Graylsh w/Gray Shala Lenses
- and partings w/Calcite Crystais
J==
:-E SHELBY TUBE SAMPLES
- . N FROM ™
..glf*:DTE; 2.0" casing above surface
; 6.0 casing below surface -
- Hoie Diameter 6 7/8M4
J : Paint of Changs of Hole -
. Dlemeter 5°0Y. Reference point
. elevation 630,.4,
1 Soring=-vasing annulus arouted
- back to surface. 8,0 of &9
p T plastic plpe with cap set CORING
b in hola. : an
< FROME TQ (RECOVESY | 507
. _ 6.0 10,0 1 008 CER
. : 1.0 (5.0 IGCE aes
_-g [5.01 20.0 1Co3 jond
:i:;
] WATER _LOSS
i CEMENT {ND. SACKS)
- REMARKS
1 _ HOTE:  Hole flushed with
o _ Clear water.
1= H
607, 0 20,0 1"—irgttrm qf pola :
EQHEULTIMG ENOHHLRMING - SRS Lo ERAL IMYEATIGATION b FiaikELRiWE NEFECTION
v-.-_h
L HEMPHILL CORFPORATIO
..E."-?.ﬂ:.l.l'. ri 48324 S5CUTH BIRD EAST AVEWUE !
'e..ﬁ_i"ﬂ’-‘ OFEICE-T31Ar 592-9133 TULSA, OHLAMOMA T4145 AFTER HOURXS mpT 38232
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BORING LOG HOLE NO. &-27
PROVJELT MNortheast Power Station - Oologah, Oklahema engeT |- aF |
HOLE LOCATION SE+00 5, S+00 F DATE _ | >/2 3222/
t GR.ELEY. _ 26,0 WATER TABLE __ Nane  BOAED BY _ Summers LOGGED 8Y___ Dryuwatar
forilled with water)
ELEY A OESCRIFTION OF MATERIAL CASING INFORMATION
' SCALE 9 (TYPE, COLON, TEXTURE, CONSISTENCT] 5128 | FT.AuN FT_ALLiEd] FT-LEPT
WA CLAY, Sitty, Sandy, Dark Brown, *lclst !
y STTFF
£26.5 | .5 ; 1 CRILLMNG MUD
- LIMESTONE, Gravish TYPE RY SACKE
- PENETRATION TEST
':l FADM Ta BLOWASFT
24,5 4.5 3
o LIMESTONE, Cravish w/Tan, Clay Lenses
623.5 a5 =
h 4 LIMESTCNE, Grayish w/Gray Shale Lanses
z —fand partings and Calcite Cyrstals
Ll ==
= =
- =
u :§ SHELBY TUSE SAMPLES _
= N FRAM To
I
o T==|MOTE: 2.0' easing aboveo surface =
a , 3,5%! casing below surface :
= Hole Diameter & 7/8" -
p =% Pzint of Change af tHole
(18 T Diameter 3%5%, Feference
> :% peint elevation 630.2,
- ::= Garing-casing arnulus grouted
: == back to surface. 5.57 of 5" CORING
i ?Vthp:as+ic pipe with cap set  [epan | 1o RECOVERY I mon
‘I’ == in hole.
i 5.0 1o, ofT e
- o
o = 10.0 | 15.0] seg | opf
+—
.:c b1z o 5,0 Fr
- Sottom of Hola
-8 _ ¢
m : WATER LOSS I
™ CEMENT {HWD. SACKS)
m p REMARKS
3 HNOTE: Hele flushed with !
: . clear watar. '
. E
= H
CoORIULTING FralMEERING SEQLOOCAL INVESTIOAYICN - EMGIMEEAING iR ECTIODN 1
=
i HEMPHILL CORPORATION
E!f.!’.!.';t AB1A SOUTH BARG E4ET AVENUE
g L SFFICE. T9im) 0225133 TULEA. OXLAHOMA TX145 AFTER HOLIRS B@7-5m22 |
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BORING LOG HOLE NO. =73 o
PROJECT “Jorthesst Power Statlon - Dologah, Oklavoma SHEET _ | oF 7
HOLE LOCATION SO0 5, 10400 W DATE 12-25-74
t GR._ELEV. _6i1,3 WATER TABLE Mohg BORED BY  Summers LOGGED BY Nrywater
(D=illed with watar)
ELEV DERIH g DESCRIFTION OF MATERIAL CASING {NFORMATION
’ SEALE E [TYPE, COLOM, TEXTURE, CDNSIATERECY] Si1FE ET-ALN IFT—F'U'L-LED FT=LEFT
. -/f CLAY, Silty, Sandy, Dark Drown, Moist,
i :,./ Sott
10,8 [0 ¥ s
1  LIMESTHIE, Cravish w/Clay Lenses and ORILLING  MUD
o Gray Shale Fartings TYPE lnp sacks
= PENETRATION TEST :
08 B i D""—l—- FRIW TO BLOWE SET
A LIMESTONE, Grayisk w/Clay lenses and
:g{}ra? Shale Partinns
-1
1=
u.l 055 E.% 4]
z ; LIMESTONE, Gravish w/Gray Shale lenses
] partings and Caftcite Crystals
=) = —T
u :—-I— EHELABY TLBE SAWMPLES
_% Ko FRos T2
:: h == i
(& 1== ]
| -
98] =
1=
> =S
=i =
I — CIRING
= FROM  TO  RECOVERY  27o
(@) o NOTE:  2.0' casing abave surface A - p
— 3.0 casing helow surface : 0.0 85% RES
m = Hole Digmeter & 7/a" 0.0 15.0 Falo) SO Folots
- Foint of chanoe of hele fs5.0c 20,0 009 1207
< ]' dlareter 3'0%, Referonce Pn.0 22.0 507 o
T point elevation 613.2.
: i 5,00 of FYC plastic pipe with
n i cap set in helz, Borins—cesing
m I annulus gcrouted back o surfacewATER LOSS
. CEMENT [NO. SACKS!
m : REMARKS
= b
= =
1 r
200 I
Ak BULTINE ENAINEEN NG L ] GEOLSSICAL IMy[3TIGATION i ENGIMEER =G 1HEFECT IO
At L
wh**n,‘ HEMPHILL CCRPORATION
HtEi!tPHHILI:IL 4BAA SOUTH SARD EAST AYEMUK
i GEFICL-CP1A1 5225133 TULSA OKLAHOMA 7&14% LFTER MOUMS 357.9827
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BORING LOG HOLE NO. - --
PROJECT Northeast Powar Staticn ~ Qolonah, Dklahoma SHMEET __ 2 oF 2 :
HOLE LOCATION SS400 $, |5+00 W DATE | 2=26-T4 :
‘ GR. ELEV. _=11.8 WATER TABLE ___ hone BORED Y _ Summers LOGGED BY Drywater :
(GorTlled with water} i
T i CASING (NFORMATION
ELEV DEEDH g DESCRIPTION OF MATERIAL ?
. SCALE 'lﬂ fTwRFE, COLOR, TEXTURE | COMIATEMCT ) EITE FT-RuN |FT-~PUELLED| FT-LEFT
. — L[HiﬁTGHE, Grayish w/Gray Snale Lenses
=] Fartings and Calcifte Cyrstals
BT DRILLING MUD
598. 8 22.0 2= . fuo saces
< Oot+em of Hala PENETHATION TEST
—. FROMW h{+] BLOwS ST
3
’- :
u d SHELBY TLBE SAMSLES
] ND. FACM TA
@) :
I . CORING
U‘ ] FROM 0 [ RECovERY
g ;
-
o :
m ' - WATER LOSS
E CEMENT (MO, SACKS]
m ] REMARKS
CoMALLTING ENGINMEERNG - aEaLdGhEAL IMYERTIAATION L) EMALSEER (MG 1 FECT IO
oo N
B, HEMPHILL CORPORATION
H.E..“....,L " AS34 SOUTH B3RD EAST AYEMUE
a&;:.-__‘;‘:j.i" CFFICE.  @re 4229133 TULSA, OHLAHOMA 74145 AFTER HOURE B@7T.58Z2
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BORING LOG ' HMOLE NO, =o_uc

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

Gray Shale partings and Calclte
Crystals

EHELBY TUBE ESAMALES

=1
& N, FRAOW T
508.8 1.5 15
-lzrzél LIMESTOME, Gravish w/Gray Shale Lenses
. and Partings and Calcl+e Crystals
-- CORING
; Frwt | 1o |REmavemy | ern
] 5.0 | a0 97 ap?
{2=] woTE: 2.0' casing sbove surface 8.0 | 12.5] os% asg |
- _ 3.5! casing belaw suriace 2.5 | 2.0 g7 ags '
. Hole Diameter & F/B" :
7 Foint of change of hole
- ciamete- & 7/8", Reference
] point elevation &1Z,3,
h 1
* i 1 P~ (W
. 5 5|1“|:J: FP:’VC_ D:ESTPF:.. EI-IpE ..!'?'h WATER LOSE
. C:E ?u in hi ;.hingtfg ¢%5;”” CEMENT [NO. BACKS}
1== annulus grouted back fo surface] CEMARKS
20,0 40
COMEULTING ek L RInG » GEOLOGIEAL Wy EATIGATION | EHQINMEERING INBFECTION
e
ﬁtﬁﬁx HEMPHILL CORPORATION
carredation AB3d SoUTH B3xD EAST AVENLUE
%_:_":a‘;‘". OFFICE.« 9@, SZ2X.3103 TULSA OKLAHDMA T4145 AFTER HOURS AT 74X
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BORING LOG ' HOLE NO. r_oa
PROJECT Mortheast Power Station - Oologab, Ok[ahoma SHEET __ 2 OF ¢
HOLE LOCATION RAHOD 5, PAHOD W DATE [2=27-74
‘ GR.ELEVY. £i0, z WATER TABLE Hope BORED BY Symmars LOGGED BY Crywater
(Crilled «ith water!
ELEWV PERE g DESCRIPTION 0OF MATERIAL CASING INFRRMATION '
' ECALE 1 (TYPE, COLOM, TEXTUME, CONMETEMZIT) "NET: FT-RUN JFT-PULLED| FE=LEFT
'é;é LIMESTORIE | Grayisn w/Gray Snale,
17=|lensas and Partings and Calclte
.- Orystals
. ] CRILLING MUl
: i TYPE NO. SACKSE
3 PENETRATION TEST
- % FRGU To ALOWS AFT
1= |
I j%%%
lu 34,3 26,0 7 g
- Battom of Hnle
u ; SHELBY TUBE SAMPLES
o : "I Fiau TGO
— ]
I P CCRING
-~ r T
‘ } 4 FRoM | Tn  IeECewegy i enn |
m : 21,8 |26.0 o84 487
L 2 WATER  LOSS
1 GCEMESNT [NQ, SATHS) 1
u:. p REMARKS
CONBLILTING CNHOIMEIERING &« EOOLCMICAL IMYESTIOATION - EHAINEER NG HHEPRLETION
SEAPRILL HEMPHILL CORPORATION
ﬂf-i Y M=) AB3A SOLTH HARD EAST AVENUE
"“"-:.-‘;;__: o OFFICE.«BI@1 81g-H137 TULEA OHLAHOMA Td145 AFTER HOLMS 367 9822
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BORING L 0OG ' HOLE NO. ¢ -

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

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

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

ME34PO00169



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

i 1
BORING LOG MOLE MO. o~
EROJECT Hortheast Power Statlon - dolongh, Cklahama SHEET | oF |
HOLE LOCATION Fodom G, 5+00 €. DATE _| 2/23430/74
GR, ELEY, _£2d,[  WATER TABLE __ Mong  BORED Br___Sumpers LOGGED BY Drygatar
(Drilled with water)
ELEV DErTH ] ODESCRIPTION OF MATERIAL CASING INFORMATION
’ ECALE 5 {TYPE, COLDR, TEXTURE , CONESINTENRLT) SI7F FT-fuUM {EY-PLLLED| FT=LERT
{144 5ILT, Clayev, Sandy, Dark Brown, Verwy
~ YA vnist, Sof
523, | 1.0 L orst, Soft
627.6 - |.5 LA CLAY, Silty, Sandy, Tan, “olst DRILLING  NUD
] LIMESTONE, Crayish TYRE |.-.|D FACNS
J— PENETRATION TEST
— FROM i BLOWE /ET
£20.5 3.5 1= .
L | LMo, Grav 18F w/Tan,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>