Closure Completion Notification for Closure by Removal

January 15, 2025

Closure Completion Notification
Flint Creek Plant

Primary Bottom Ash Pond

On December 24, 2024, the Flint Creek Plant Primary Bottom Ash Pond was transitioned to closure
status in accordance with 40 CFR 257.102. This notice of completion of closure is being placed in the
operating record in accordance with 40 CFR 257.102(h).

Effective with the Closure Completion Notification, the former ash storage site is no longer a CCR unit.
The following operating record documents are no longer required going forward:

Hazard Potential Classification

Emergency Action Plan (EAP)

Face to Face Meeting Documentation for EAP

History of Construction and Revisions for Surface Impoundments
Structural Stability Assessments

Safety Factor Assessments

Fugitive Dust Plan

Inflow Design Flood System Control Plan


s137089
Highlight


CLOSURE CERTIFICATION BY QUALIFIED PROFESSIONAL ENGINEER

| certify that the AEP Flint Creek Primary Bottom Ash Pond has been closed in accordance with the most
recent written closure plan specified by 40 CFR 257.102(b) and the requirements of 40 CFR 257.102.

David Anthony Miller

Printed Name of Licensed Professional Engineer

DM&%M;QL

Signature

15296 Arkansas

o
-

PSSR,

= =
! ARKANSAS
-

PROFESSIONAL

ENGINEER
2 * &k & _:l';:;__f
% No. 15296 5

LICENSED @’

s
A

License Number Licensing State

01.15.2025

Date


c607747
Typewritten text
David Anthony Miller

c607747
Typewritten text
15296

c607747
Typewritten text
Arkansas

c607747
Typewritten text
01.15.2025


4.0 PROFESSIONAL ENGINEER CERTIFICATION

This Closure By Removal Certification and Construction Summary Report confirms that the
construction activities associated with the closure of the PBAP (refer to Section 3.0) were
performed in accordance with the requirements contained in the Closure Plan; and therefore, meet
the closure criteria defined in 40 CFR §257.102.

The following certification statement provides confirmation that this report was prepared by a
qualified professional engineer registered in the state of Arkansas and that there is sufficient

information to demonstrate that the closure of the PBAP meets the requirements of the Closure
Plan and 40 CFR §257.102.

Professional Engineer’s Certification

Based on the work completed, the visual observation of the pond bottom by CEC field personnel
during CCR removal, and review of the final topographic survey, I certify that the CCR contained
in the Flint Creek Primary Bottom Ash Pond has been removed in general accordance with the
Closure Plan prepared by American Electric Power dated September 2016, revised October 2023.

Jeff A Shepherd, P.E.

Printed Name of Professional Engineer
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1.0 OBJECTIVE

This report was prepared by AEP- Geotechnical Engineering Services (GES) section to fulfill requirements
of CCR 257.73(c)(1) with an evaluation of the facility.

2.0 DESCRIPTION OF CCR THE IMPOUNDMENT

The Flint Creek Power Plant is located near the City of Gentry, Benton County, Arkansas.
It is owned and operated by Southwestern Electric Power Company (SWEPCO). The facility operates one
surface impoundment for storing CCR called the Primary Ash Pond.

The Primary Ash Pond dam is a cross valley dam on a tributary to the Little Flint Creek. The dam is 45
feet high and has side slopes of 3H:1V. The downstream slope is partially submerged by the Little Flint
Creek Reservoir.

3.0 SUMMARY OF OWNERSHIP 257.73(c)(1)(1)

[The name and address of the person(s) owning or operating the CCR unit: the name associated
with the CCR unit: and the identification number of the CCR unit if one has been assigned by the
state.]

The Primary Ash Pond at the Flint Creek Power Plant is located at 21797 SWEPCO Plant Road, Gentry,
Arkansas. Itis owned and operated by SWEPCo.

4.0 LOCATION OF THE CCR UNIT 257.73 (c)(1)(n)

[The location of the CCR unit identified on the most recent U.S. Geological Survey (USGS) 7 ¥z
minute or 15 minute topographic quadrangle map, or a topographic map of equivalent scale if
a USGS map is not available.]

A location map is included in Attachment A.

5.0 STATEMENT OF PURPOSE 257.73 (c)(1)(1n)
[A statement of the purpose for which the CCR unit is being used.]

The Primary Ash Pond is a surface impoundment for settling and storage of bottom ash and other
minimal amounts of CCRs.

6.0 NAME AND SIZE OF WATERSHED THE CCR UNIT IS LOCATED
257.73 (c)(1)(1v)

[The name and size in acres of the watershed within which the CCR unit is located.]

The Primary Ash Pond is located in the Illinois Watershed (HUC 11110103) which is 1,053,683 acres
(1646.38 square miles). The watershed to the Primary Ash Pond is approximately 1167 acres
consisting of primarily agricultural land, the plant site and residential parts of Gentry, Arkansas.

This ash pond is on a no-name tributary to Little Flint Creek.
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7.0 DESCRIPTION OF THE FOUNDATION AND ABUTMENT MATERIALS
257.73(c)(1)(v)

[A description of the physical and engineering properties of the foundation and abutment
materials on which the CCR unit is located.]

The dam was constructed on a limestone foundation. The soils on the abutments consist of stiff clays
with gravel, which are the residual soils from the limestone unit. A subsurface investigation was
conducted in 2009 and the strength parameters of the foundation as well as the embankment were
defined based on laboratory tests or correlations to known strengths based on blow counts.

The geotechnical reports in Attachment B provide the specific properties of the foundation materials.

8.0 DESCRIPTION OF EACH CONSTRUCTED ZONE OR STAGE OF THE CCR UNIT
257.73 (c)(1)(w1)

[A statement of the type, size, range, and physical and engineering properties of the materials
used in constructing each zone or stage of the CCR unit; and the approximate dates of
construction of each successive stage of construction of the CCR unit.]

The Primary Ash Pond dam was constructed as a homogenous dam. The material was the native
clays soils and the specifications stated that each lift be compacted to 90% Modified proctor dry
density. Construction was started in 1974 and completed in 1978.

The geotechnical reports in Attachment B provide the specific properties of the foundation materials.

9.0 ENGINEERING STRUCTURES AND APPURTENANCES, 257.73 (c)(1)(v)

[At a scale that details engineering structures and appurtenances relevant to the design,
construction, operation, and maintenance of the CCR unit, detailed dimensional drawings of
the CCR unit, including a plan view and cross sections of the length and width of the CCR unit,
showing all zones, foundation improvements, drainage provisions, spillways, diversion ditches,
outlets, instrument locations, and slope protection...]

The primary spillway is a weir box connected to a 36-inch diameter pipe which regulates normal flow
conditions. There is also a wide open channel controlled by a concrete sill for larger events. Both of
the structures discharge into the secondary pond.

The engineering drawings of the engineering structures and appurtenances are included in Attachment
C.

As described previously, the Primary Ash Pond is a cross valley dam so there are no diversion ditches.

Slope protection along the inboard and outboard slope consists primarily grass vegetation and portions
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of the lower downstream slope is riprap for protection from the wave action and pool fluctuations of
the Little Flint Creek reservaoir.

10.0 SUMMARY OF POOL SURFACE ELEVATIONS, AND MAXIMUM DEPTH OF
CCR, 257.73 (c)(1)(vn)

[..in addition to the normal operating pool surface elevation and the maximum pool elevation
following peak discharge from the inflow design flood, the expected maximum depth of CCR
within the CCR surface impoundment.]

The table below describes the normal pool elevations and maximum pool elevations as well as
maximum depth of CCR within the impoundment.

Primary Ash
Pond

Dam Crest Elevation 1155

Normal Pool Elevation 1144-1146

Maximum  Pool  Elevation | 1151.96
following peak discharge from
inflow design flood

Expected Maximum depth of | 36 feet
CCR within impoundment

11.0 FEATURES THAT COULD ADVERSELY AFFECT OPERATION DUE TO
MALFUNCTION OR MIS-OPERATION (257.73 (c)(1)(vii))

[...and any identificable natural or manmade features that could adversely affect operations of
the CCR runit due to malfunction or mis-operation]

During an extreme flood event, natural debris may tend to collect along the open channel spillway.
The spillway is wide and complete blockage would not be an expected condition.

12.0 DESCRIPTION OF THE TYPE, PURPOSE AND LOCATION OF EXISTING
INSTRUMENTATION 257.73 (c)(1)(vin)

[A description of the type, purpose, and location of existing instrumentation.]
The Primary Ash Pond has 4 piezometers located within the structure of the dam. These piezometers are

read on a minimum of every 30 days for the purpose of determining the phreatic water level within the
dike. An instrumentation location map is provided in Attachment D.
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13.0 AREA - CAPACITY CURVES FOR THE CCR UNIT 257.73 (c)(1)(ix)
[Area-capacity curves for the CCR unit.]

The area capacity curves for the Primary Ash Pond are included in the Hydraulic Analysis Report by
Freese and Nichols, January 2011 in the Inflow Design Flood Control Plan.

14.0257.73 (c)(1)(x) DESCRIPTION OF EACH SPILLWAY AND DIVERSION

[A description of each spillway and diversion design features and capacities and calculations
used in their determination.]

The principal spillway for the Primary Ash Pond consists of a weir box with a 4-foot wide
weir with crest elevation of 1144.0 ft-msl. The weir equation used for this weir box was
provided by AEP personnel. At elevation 1146.0 ft-msl, flow reaches the 228-foot long concrete
sill, effectively the emergency spillway, and the weir box is assumed to be submerged, meaning
flow is completely controlled by the emergency spillway. The sill is located relatively close to
the flat natural grade and is currently covered with soil and light vegetation due to silting over

the years. As such, the emergency spillway is modeled as a broad-crested weir, and the

discharge rating curve was developed with a steady-state HEC-RAS® model. The HEC-RAS model
accounts for submergence of the tailwater from the downstream lake, which will significantly
restrict flow through the spillway. The discharge rating curve for the combined spillway of the

Primary Ash Pond is shown in Table 4. A photograph of the spillway is shown in Figure 5.

Complete details of each spillway structure are included with the design drawings in Attachment C.
Hydrology and Hydraulic Analysis which include calculations for each spillway structure are included in
Inflow Design Flood Control Plan.

15.0 SUMMARY CONSTRUCTION SPECIFICATIONS AND PROVISIONS FOR
SURVEILLANCE, MAINTENANCE AND REPAIR 257.73 (c)(1)(x1)

[The construction specifications and provisions for surveillance, maintenance, and repair of the
CCR unit.]

Readily available portions of the original construction specifications are included in Appendix E.

As required by the CCR rules the Primary Ash Pond is inspected at least every 7 days by a qualified
person. Instrumentation data is collected at least every 30 days and reviewed by AEP Engineering
Services. Also as a requirement of the CCR rules the impoundment is also inspected annual by a
professional engineer.

If repairs are found to be necessary during any inspection they will be completed as needed.
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16.0 RECORD OR KNOWLEDGE OF STRUCTURAL INSTABILITY 257.73 (c)(1)(xu)
[Any record or knowledge of the structural instability of the CCR unit.]

To date there has been know record of knowledge of the structural instability of the CCR unit.
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American Electric Power
21797 SWEPCO Plant Road
Gentry, AR 72734

SUBJECT: Flint Creek Power Station, Existing Ash Storage Ponds Embankment

Investigation, Pittsburg, Texas
Geotechnical Investigation
ETTL Job No. G3243-09

Dear Mr. Carter:

Submitted herein is the report summarizing the results of a geotechnical investigation conducted at
the site of the above referenced project.

If you have any questions concerning this report, please contact us. We are also available to
perform any construction materials testing and inspection services that you may require.

Thank you for the opportunity to be of service.
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ETTL Engineers & Consultants Inc.
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EXECUTIVE SUMMARY

This Executive Summary is provided as a brief synopsis of the specific recommendations and
design criteria provided in the attached report. It is not intended as a substitute for a thorough
reading of the report in its entirety.

Project Description

Evaluation of the existing earthen embankments for the ash ponds at the Flint Creek Power Station.
Slope stability and seepage analyses for the embankments were performed using information
obtained from soil borings located on the crest and downstream toe of the embankments. The
embankments for the Primary and Secondary Bottom Ash Ponds were investigated.

Site Description

This investigation was conducted on the Flint Creek Power Station embankments that are located at
the plant which is located at 21797 SWEPCO Plant Road. The power plant is located on the
northeast side of the Reservoir and the ash ponds are located to the south of the plant on the east
side of the reservoir.

Depth & Number of Borings
Three borings were drilled to 30 feet deep at the native soil level and four borings were drilled to 50
feet deep in the crests of the embankments. The four deep borings were converted to piezometers.

Soils Encountered

The fill material in the containment berm consists primarily of stiff to very stiff lean clay (CL) or fat
clay (CH) with gravel and medium dense clayey gravel (GC) or clayey sand (SC) with gravel
overlying native soils which consist primarily of weathered limestone with layers of stiff to hard lean
clay (CL) with gravel. The limestone encountered typically consisted of solid layers less than 14
inches thick. The Rock Quality Designation (RQD) of the cores is less than 25%. Atterberg
Plasticity Indices of the tested soils ranged from 5 to 47.

Groundwater Depth

Found to range from elevation 1119 to 1135 msl in the open boreholes. Groundwater is anticipated
to be between the lake elevation of 1140 and the primary and secondary pond elevations of 1146
and 1143 respectively.

Embankment Stability

The existing berm slopes are acceptable if conditions are maintained. A minimum factor of safety
of 1.6 in the long term was found on the Secondary Ash Pond. Rapid drawdown of the level of
water in the individual ponds lowers the predicted overall stability factors of safety to a minimum of
1.2 at the Primary Ash Pond (assuming no ash in the pond left against the slope).

ETTL Engineers & Consultants Flint Creek Power Station Embankment Study, Gentry, Arkansas
FEg Geotechnica Investigation ETTL Job No. G3243-09
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1.0 INTRODUCTION

This study was performed at the request and authorization to proceed granted by Greg Carter, P.E.
with AEP, Hallsville, Texas in accordance with our proposal dated October 13, 2009. Field
operations were conducted on November 31 though November 6", 2000.

The purpose of this investigation was to define and evaluate the general subsurface conditions for
the primary and secondary ash ponds at the Flint Creek Power Plant in Gentry, Arkansas.
Specifically, the study was planned to determine the following:

e Subsurface stratigraphy within the limits of exploratory borings;

o Classification, strength, and permeability characteristics of the embankment and
foundation soils; and

e Slope stability and seepage of the existing embankments;

To determine this information a variety of tests were performed on the soil and ash samples. The
scope of testing for this report comprised Standard Penetration, Atterberg liquid and plastic limits,
Percentage of Fines Passing the No. 200 sieve and Natural Moisture Content, Unconsolidated
Undrained Triaxial tests, and Permeability. These tests were conducted to classify the soil strata
according to a widely used engineering classification system; identify, and provide quantitative data
for soils; define shear strength characteristics; define seepage characteristics; and determine the
slope stability of the existing embankments.

The conclusions and recommendations that follow are based on limited information regarding site
topography provided to ETTL by others. Should any portion of this information prove incorrect, this
firm should be notified in order to assess the need for revisions to this report. Borings were drilled at
locations based on a site plan provided by the client.

2.0 PROJECT DESCRIPTION

This project entails the evaluation of the existing earthen embankments at the Flint Creek Power
Station. Slope stability and seepage analyses for the embankments was performed using
information obtained from soil borings located on the crest and outside toe of the embankments.
The embankments for the Primary and Secondary ash ponds were evaluated:

One seepage and one stability analyses was conducted for each pond. Table 2.0 below, lists the
number of borings and depths for each pond as well as the piezometers installed.

Table 2.0 Boring and Piezometer Depths and Locations

Pond Boring Numbers & Depths Piezometer Numbers and Depths
B-3 — 37 feet deep B-3 — 37 feet deep
Primary Ash Pond B-4 — 50 feet deep B-4 — 50 feet deep

B-5 — 30 feet deep

B-1 — 48 feet deep
B-2 — 50 feet deep
B-6 — 23 feet deep
B-7 — 11 feet deep

B-1 — 48 feet deep

Secondary Ash Pond B-2 — 50 feet deep

ETTL Engineers & Consultants Flint Creek Power Station Embankment Study, Gentry, Arkansas
FEg Geotechnica Investigation ETTL Job No. G3243-09
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3.0 SITE DESCRIPTION
This investigation was conducted on the Flint Creek Power Station embankments that are located
throughout the plant which is located at 21797 SWEPCO Plant Road. The Ash ponds are located
south of the plant and east of the reservoir. See the Plans of Borings for the locations of the
embankments investigated.

4.0 FOUNDATION STRATIGRAPHY & PROPERTIES
Regional, local, and site-specific environmental characteristics have been identified by review of the
surface, subsurface, and groundwater data gathered during the course of this study.

4.1 Surface Water Characteristics

The site is situated on a topographically level feature, with a slight slope from northeast to
southwest. The surface elevation of the study site is 1100 to 1160 feet above mean sea level (msl).
Little Flint Creek enters the subject site along the western portion of the property and flows into the
reservoir. The ash ponds are located on an unnamed tributary that flows along the south side of the
property into the reservoir. Surface water runoff from the site is expected to move to the southwest
along Little Flint Creek.

4.2 Regional Geology

4.2.1 Stratigraphy and Structure

The State of Arkansas can be divided geologically into two general areas of nearly equal size. The
northwestern half is part of a physiographic division that is known as the Interior Highlands, and the
southeastern half is part of the Gulf Coastal Plain. The rocks in the highland area are dominated by
well-lithified sandstones, shales, limestones, and dolostones of Paleozoic age. The rocks of the
Ozarks tilt slightly to the south and have a dendritic drainage pattern. Since shales and siltstones
erode faster than sandstones and limestones, the basic topography is flat-topped mountains with
stepped flanks. By contrast, the topographic expression of the Ouachitas to the south is controlled
not only by the erosional resistance of the rocks, but also by their internal structure. The strata are
complexly folded and frequently faulted. The mountains are mostly east-west-trending ridges
supported by erosionally resistant rocks and separated by less resistant rocks.

4.2.2 Boone Formation

The Boone Formation outcrops at the study site. The Boone Formation is predominately lower
Mississippian in age. The overlying soils are of the Bodine Series, which vary in thickness from 10
feet to 50 feet. These soils were developed in residuum from very cherty limestones on strong to
steep slopes. The soils are coarser textured and more yellow than the Baxter soils, also more
cherty. In general they may be described as brown to reddish-brown to brownish-yellow clay, silty
and very cherty. The high content of chert is a major factor of the soils and tends to obscure other
morphology.

The Boone Formation is described as a cherty limestone, consisting of beds of chert and thin to
massively bedded limestone, which vary in character in lateral extent. The Boone can be
distinguished by presence of chert, which is seen in the exposures or in the subsurface cores. The
Chert beds cover most of the slopes and valley floors.

When first exposed the chert is compact and a light gray color. On weathering it may become
yellowish brown from iron staining, fragmental, light and porous, also many diverse colors. It may
occur as concretions in limestone beds, as lenses and as massive beds. The Boone has
considerable silica in these beds and upon removal of the lime by solution the remaining rock has a
porous texture. This is also referred to as “Cripoli”. Some of the limestone beds are charged with
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bituminous matter, which gives off an odor when broken and exhibit a dark residue appearing as
dried asphalt.

Solution waters create some caves and voids throughout the Boone and it is not uncommon to
penetrate a void while drilling this formation.

In this area of Little Flint Creek the thickness of Boone could be as much as 350 feet. Itis believed
that none of the borings in this investigation penetrated any formation older than the Boone.

4.2 Geologic Processes

4.2.1 Fault Systems and Structural Processes

The project site was examined for the presence of faulting by reviewing available literature, maps,
and site reconnaissance, in addition to the examination of the subsurface boring data for the site.

There are minor faults running northeast and southwest approximately two to five miles in either
direction of this site. Structures that formed on the flank of the Ozark dome of the late Paleozoic
Ouachita orogeny are identified as monoclinal folds that displace the generally flat lying Boone
Formation. Both east-striking normal faults and broader northeast-striking dextral strike-slip fault
zones probably reflect Pennsylvanian-Early Permian deformation of the developing Ouachita
orogeny. The caves and voids throughout the Boone mentioned above can also produce localized
sinkholes.

4.2.1.1 Seismic Design Parameters
Data regarding soil type and density to a depth of 100 feet is needed to designate a design class for
the profile where liquefaction potential is not considered. However, we predict that the site could be
classified Class D based on the limited data available.

A seismic impact zone is an area with a 10 percent or greater probability that the maximum
horizontal acceleration in rock, expressed as a percentage of the earth’s gravitational pull, will
exceed 0.10g in 50 years.

Based on the maps and the site coefficients determined for site class C contained in the IBC,
parameters as listed below are recommended by the Code:

Site Coefficients: F.=1.60
F,=2.40

Maximum Earthquake Spectral Response Acceleration Parameters: Sys =0.217*
SM]_ =0.139

Design Spectral Response Acceleration Parameters: Sps =0.144
SDl =0.093

*Note: Acceleration used for seismic evaluation.

4.2.1.2 Liquefaction
Liguefaction is a phenomenon where soil pore pressure builds up rapidly during cyclic loading
causing a loss of shear strength and consequent significant ground movement both laterally and
vertically. In layman’s terms the soil turns into quick sand, losing ability to support load, and can
spread laterally out from under foundations. Foundations sitting on sand that liquefies during an
earthquake can sink into the soil.
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Recent research®? has shown that liquefaction potential exists not only in relatively clean sands, but
also, under certain circumstances, in sands, silts and clayey soils of low plasticity (P1<12 or up to 20
if MC>0.85*Liquid Limit) with significant fines content. In order for liquefaction to be triggered, the
water content of finer soils needs to be high (generally > 80-85% of the Liquid Limit) and the density
relatively low (assessed in terms of the SPT blow count generally where N1 (SPT Value normalized
for overburden pressure) is low). In addition, the frequency and magnitude of ground shaking has to
reach a certain threshold, which is related to the soil properties and local geology.

The native soils are predominantly clayey gravel (GC) and lean clay with gravel (CL) over limestone.
These characteristics taken together with the fact that the site is in a zone of relatively low maximum
ground acceleration indicate a negligible risk of liquefaction.

4.2.2 Erosional Processes
Erosional processes in the area of study are limited to those produced by the drainage systems of
Little Flint Creek. Due to the geology and the gentle relief of the site topography, erosion is minimal.

4.3 Soil Stratigraphy

Detailed on the attached boring logs are the specific types and depths of the various soil strata
encountered. The logs show defined boundaries between various soil types, but in reality the
transition between types is generally gradual.

The fill material in the containment berm consists primarily of stiff to very stiff lean clay (CL) or fat
clay (CH) with gravel and medium dense clayey gravel (GC) or clayey sand (SC) with gravel
overlying native soils which consist primarily of weathered limestone with layers of stiff to hard lean
clay (CL) with gravel. The limestone encountered typically consisted of solid layers less than 14
inches thick. The Rock Quality Designation (RQD) of the cores is less than 25%. Atterberg
Plasticity Indices of the tested soils ranged from 5 to 47.

5.0 GROUNDWATER OBSERVATIONS

Groundwater was measured at each boring location during drilling operations and four piezometers
were installed. Two new piezometers were installed on each embankment for the Primary and
Secondary ash ponds. Groundwater levels in the piezometers have not been measured to date.
Groundwater was found to range from elevation 1119 to 1135 (msl) in the open boreholes.
Groundwater is anticipated to be between the lake elevation of 1140 and the primary and secondary
pond elevations of 1146 and 1143 respectively

It should be noted, however, that seasonal groundwater conditions might vary throughout the year
depending upon prevailing climatic conditions. This magnitude of variance will be largely dependent
upon the fluctuation of pond and lake levels.

5.1 Piezometers

Four piezometers were installed for the two embankments at the site. These piezometers will be
used to monitor the water level in the embankments. Piezometers were installed in the boring
locations selected by AEP prior to the site work. The piezometers are numbered based on the

1 ldriss, I.M. and Boulanger, R.W., Semi Empirical Procedures for Evaluating Liquefaction Potential During
Earthquakes, Invited Paper, 11th International Conference on Soil Dynamics and Earthquake Engineering, Berkley,
CA, January 2004.

2 Seed, R. B., et al, Recent Advancesin Soil Liquefaction Engineering: A Unified and Consistent Framework, 26th
Annual ASCE Los Angeles Spring Seminar, April 2003.
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boring number where each was installed (i.e. B-1 was installed at boring location B-1). Copies of
the Well Logs and State of Arkansas Well Reports may be found in the Appendix.

Upon completion of drilling activities for the geotechnical borings, the piezometers were installed in
the open borehole to the depth approximating the natural ground level. If the boring was deeper
than the depth of proposed screening, the boring was backfilled with bentonite to the appropriate
depth. The 2-inch piezometer was installed within the open borehole along with a 1-inch PVC pipe.
Fresh water was pumped within the 1-inch PVC pipe until the water flowing back from the bottom of
the borehole to the surface had thinned. The piezometers were constructed of schedule 40, 2-inch
diameter, PVC pipe consisting of new, box-wrapped, flush-joint threaded screen (0.010-inch mill
slot) and casing. This installation depth should measure the final groundwater elevation after the
water through the embankment has stabilized. This is the depth predicted by the seepage analyses
below.

The filter pack material placed around the well screen consisted of 20/40 silica sand. The filter pack
sand was gravity placed into the annular space around the screen between the well and the
borehole wall. Filter pack material was poured until the top of the filter pack extended two (2) feet
above the top of the screen. Material thickness in the annular space was verified using a weighted
fiberglass measuring tape or through the use of a 1-inch PVC pipe. The top of the filter pack was
then sealed with bentonite pellets, which were allowed to gravity flow into the annular space to a
minimum thickness of two (2) feet. The bentonite seal was hydrated with water. An additional
bentonite seal was placed within the remaining portion of the annular seal to the surface. The
piezometers were protected with flush mount surface completions.

5.2 Embankment Seepage Studies

5.2.1 Seepage Losses and Pressures

The anticipated water level due to seepage through the embankments was investigated based on
the high water level anticipated in each individual pond using the computer program SEEP 2D by
Environmental Modeling Systems, Incorporated. The seepage both through the embankment and
through the foundation soils at each embankment location was estimated based on the permeability
tests of soils encountered at the site. The permeabilities of representative samples of the soll
ranged from 2.4 x 10® cm/sec to 9.4 x 10° cm/sec (test results included in the Appendix).
Permeabilities of the weathered rock layers were not tested, but due to the possibility of
interconnected voids, permeabilities of the rock mass could vary widely, estimated (in published
literature for this kind of geology) to range from 1 x 10 cm/sec to 1 x 10® cm/sec. We understand
that grout curtains that were installed around the perimeter to keep the reservoir filled to a useable
level. This fact substantiates the existence of significant interconnected voids in the rock mass.
Due to the high plasticity of the soil interlayered with rock seams, we anticipate that the
permeabilities of the soil seams will be similar to those of the surficial clays tested. Based on the
possibility of gravel seams in the fill as well as in the native soils, flows were also calculated by
increasing the average flow rate (i.e. increasing the permeability) by a factor of 10 (i.e., 1 x 10®
cm/sec would become 1 x 107 cm/sec).

Seepage losses for the highest permeability predicted for the embankments are predicted at 0.03
gallon per day (gpd) per foot of dam length based on the assumptions above (which do not account
for significant seepage losses in the voids in the rock mass).
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Table 5.2.1.1 — Permeability Test Results

Boring Depth Unit Weight (pcf) Permeability (cm/sec)
B-1 18- 20’ 125.1 1.5x10°
B-1 33 -35’ 130.5 1.5x10°
B-2 8 - 10’ 129.6 9.4x10”
B-2 23 — 25’ 131.3 2.4x10°
B-7 5-7 127.1 2.0x10°

Table 5.2.1.2 - Embankment Seepage Rates

Embankment Seepage Rates (Cubic Fe_et per Day per Foot)
Max/Min
Primary Ash Pond 4x10°/5x10*
Secondary Ash Pond 4x10°/1x 10"

The water levels at the piezometers are predicted to reach slightly above the average of the
upstream (pond) and downstream (lake) normal pool elevations. Water levels approaching the pond
level could indicate a seepage pressure not anticipated in this design. Levels found to be within 1
foot of the pond levels should be brought to the attention of ETTL for additional study.

6.0 POND EMBANKMENT SECTIONS
The berm heights ranged from 35 feet for the Secondary Ash Pond to a maximum of around 46 feet
for the Primary Ash Pond.

6.1 Slope Stability Analysis

All embankment slopes must be stable with respect to shear failure through the embankment and/or
the foundation strata. The existing slopes are standing (and have been doing so for approximately
30 years) with no obvious slope failures. Therefore, all slopes must have a Factor of Safety at or
above 1 under current conditions. However, according to the Corps of Engineers, the Factor of
Safety for long term stability should be a minimum of 1.5 for all new construction. Older dams with a
long history may be less, but for this study, a minimum of 1.5 was still utilized. This study was
conducted to assure that the embankments meet the minimum Safety Factors.

Slope stability was evaluated using the computer program Geostase developed by Gregory
Geotechnical Software (Geostase is the latest version of GSTABL7 and has not been released
generally yet). The program is capable of calculating the factor of safety for potential failure
surfaces using several different methods. The analyses for this project were conducted using the
modified Bishop method as this was believed to be the most appropriate approach. The program
has an automatic search routine for determining the minimum factor of safety. The resulting
analyses are depicted graphically and are included in the Appendix.

The surveyed boring elevations were used for an embankment top elevation and the original
topographical maps along with the construction plans for the embankments were used in order to
determine cross sections for the stability analyses.

What was believed to be the “worst case” embankment cross section (based on visual observations
during the initial site visit) was used in the analysis. The tallest section was chosen. The soill
strengths were modeled using 85 percent of the strength test values determined from testing where
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a test was conducted. Where no triaxial test was conducted, average strength values of the fill and
native soils were used based on the soil types as well as correlations with SPT blow counts. These
average results were also reduced by 15 percent. Reductions of 15% were used in an attempt to
accommodate potential variations in the soil as well as to compensate for the limited amount of data.
Due to the amount of gravel in the samples, only three triaxial tests were possible. The original
embankment subgrade was assumed to be gravel and not solid rock based on the poor recovery
(RQD<25%), the thin layers of accrual rock cored and significant clay seams found in the samples.
Based on the rounded edges, the surficial native soils are gravel in a clay matrix. We have
assumed that these subgrade soils extend deeper than first layer of solid rock encountered since
the rock seams were still thin in most locations and in order to use a more conservative basis for
analysis. Results of the Triaxial tests are summarized in Table 6.1.1 below. The rock mass
strength was determined using the strength of the cores tested and the computer program RocLab
1.0 from Rockscience. This program predicts the strength of the entire rock mass based on the
Hoek-Brown criterion and backcalculates a cohesion and friction angle for the rock mass. The test
results are included in the Appendix.

Table 6.1.1 - Summary of Soil Test Results

- of Effective Stress Total Stress
3 for Ol Parameters Parameters
Heing Depth Native Classification
Friction | Cohesion | Friction | Cohesion
Angle (psf) Angle (psf)
B-2 3'-7 Fill CH 33.7 0 15.9 345
B-2 23'-35' Native CL 33.0 90 18.3 275
B-3 3'-7 Fill CL 24.0 460 14.1 575
B-1 43 Native LS 385 | 1000 | 385 | 1000
Rock

Three cases were analyzed for each slope: steady-state (long term), steady state with seismic loads
and rapid drawdown of the water in the ash ponds. In the rapid drawdown study, the water in the
ash ponds is removed, but the water level in the embankment remains. For the evaluation of
steady-state conditions, the soils were evaluated using effective stress parameters. For the rapid
drawdown case the slopes were evaluated using total stress parameters. Graphical representations
of the slope stability results are included in the Appendix. Results of the analysis are summarized
in Table 6.1.2, below.

Table 6.1.2 Slope Stability Analyses Results

Steady State with .
Pond Steady State Seismic Factor of Rapid Drawdown
Factor of Safety Factor of Safety
Safety
Primary Ash Pond 1.9 1.3 1.2
Secondary Ash Pond 1.6 1.2 15

It should be noted that due to the karst nature of the rock at the site, factors other than those
considered in this analysis may affect the stability of the slopes in question. Solution cavities of
varying sizes characterize this geology. It was not possible within the limited scope of this
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investigation to map cavities. Consequently, no cavities were assumed to be present. However, no
significant cavities were encountered in any of the borings of this study other than vuggy rock. In
addition, the strength obtained from compression testing of solid rock cores was reduced
significantly using the GSI approach in an attempt to predict the strength of vuggy rock used in the
analysis.

6.2 Slope Protection

Earthen embankment slopes require some form of protection from excessive erosion. A good cover
of approved grasses should provide adequate slope protection. The embankments appeared to
have adequate vegetation, but some of the locations had been recently cleared of trees. Bushes
and trees of two feet or more in height are not considered satisfactory slope protection because of
the harmful effect on grass and the hazards of tree roots.

A routine and periodic maintenance program should be implemented to prevent excessive growth.
Animal control should also be considered an integral part of routine embankment maintenance.

7.0 EMBANKMENT MONITORING
Visual drive-by inspections and cursory on-foot inspections should be performed in accordance with
AEP requirements. As a minimum, dam safety inspections should be conducted biannually.

Should any unusual occurrences be noted in connection with the operation of the dams, either as a
result of the cursory drive-by inspections or as the result of the detailed dam safety inspections, AEP
Geotechnical Engineering, and ETTL Engineers & Consultants Inc. should be immediately notified
for evaluation and development, if necessary, of a Remedial Action Plan.

8.0 LIMITATIONS

Geotechnical design work is characterized by the presence of a calculated risk that soil and
groundwater conditions may not have been fully revealed by the exploratory borings. This risk
derives from the practical necessity of basing interpretations and design conclusions on a limited
sampling of the subsoil stratigraphy at the project site. The number of borings and spacing is
chosen in such a manner as to decrease the possibility of undiscovered anomalies, while
considering the nature of loading, size and cost of the project. The recommendations given in this
report are based upon the conditions that existed at the boring locations at the time they were
drilled. The term "existing groundline" or "existing subgrade" refers to the ground elevations and soil
conditions at the time of our field operations.

It is conceivable that soil conditions throughout the site may vary from those observed in the
exploratory borings. If such discontinuities do exist, they may not become evident until construction
begins or possibly much later. Consequently, careful observations by the geotechnical engineer
must be made of the construction as it progresses to help detect significant and obvious deviations
of actual conditions throughout the project area from those inferred from the exploratory borings.
Should any conditions at variance with those noted in this report be encountered during
construction, this office should be notified immediately so that further investigations and
supplemental recommendations can be made.

This company is not responsible for the conclusions, opinions, or recommendations made by others
based on the contents of this report. The recommendations made in this report are applicable only
to the proposed scope of work as defined in SECTION 2.0 PROJECT DESCRIPTION and may not
be used for any other work without the express written consent of ETTL Engineers. The purpose of
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this study is only as stated elsewhere herein and is not intended to comply with the requirements of
30 TAC 330 Subchapter T regarding testing to determine the presence of a landfill. Our
professional services have been performed, our findings obtained, and our recommendations

prepared in accordance with generally accepted geotechnical engineering principles and practices.
No warranties are either expressed or implied.

ETTL Engineers & Consultants Flint Creek Power Station Embankment Study, Gentry, Arkansas

Geotechnical Investigation ETTL Job No. G3243-09
H Page 9



APPENDIX

1.0 FIELD OPERATIONS

Subsurface conditions were defined by 7 sample core borings drilled to depths ranging from 30 to
50 feet and. ETTL personnel drilled the borings at locations selected based on a site visit in
conjunction with the client. Field boring logs were prepared as drilling and sampling progressed.
The final boring logs are also included in the Appendix. Descriptive terms and symbols used on the
logs are in accordance with the Unified Soil Classification System (ASTM D 2487). A reference key
is provided on the final page of this report.

Truck and track-mounted drill rigs utilizing dry auger drilling procedures were used to advance the
borings. Samples were continuous in the upper 10 feet and at 5 feet intervals below 10 feet (or at
major strata changes). Soils were sampled by means of a 1 3/8-inch I.D. by 24-inch long split-spoon
sampler driven into the bottom of the borehole in accordance with ASTM D 1586 procedures. In
conjunction with this sampling technique, the Standard Penetration Test was conducted by
recording the N-value, which is the number of blows required by a 140-pound weight falling 30
inches to drive a split-spoon sampler 1 foot into the ground. For very dense strata, the number of
blows is limited to a maximum of 50 blows within a 6-inch increment. Where possible, the sampler
is "seated" six inches before the N-value is determined. The N-value obtained from the Standard
Penetration Test provides an approximate measure of the relative density, which correlates with the
shear strength of soil. The disturbed samples were removed from the sampler, logged, packaged,
and transported to the laboratory for further identification and classification.

Soils were sampled by means of a 3-inch O.D. by 24-inch long thick-walled Shelby Tube sampler.
Using the drilling rig's hydraulic pressure, the sampler was pushed smoothly into the bottom of the
borehole. The consistency of these samples was measured in the field by a calibrated pocket
penetrometer. These values, recorded in tons per square foot, are shown on the boring logs. Such
samples were extruded in the field, logged, sealed to maintain in situ conditions, and packaged for
transport to the laboratory.

All boreholes were backfilled with grout after collecting final groundwater readings. Samples
obtained during our field studies and not consumed by laboratory testing procedures will be retained
in our Tyler office free of charge for a period of 60 days. To arrange storage beyond this point in
time, please contact the Tyler office.

1.0 LABORATORY TESTING

Upon return to the laboratory, a geotechnical engineer visually examined all samples and several
specimens were selected for representative identification of the substrata. By determining the
Atterberg liquid and plastic limits (ASTM D 4318) and percentage of fines passing the No. 200 sieve
(ASTM D 1140), field classification of the various strata was verified. Also conducted were natural
moisture content tests (ASTM D 2216).

Size distribution of several soil samples was determined using a Hydrometer test (ASTM D 422).
Permeabilities (ASTM D 5084) were also performed on a representative samples.

Strength characteristics of the cohesive substrata were evaluated by conducting unconsolidated,
undrained triaxial compression tests (ASTM D 2850) on selected undisturbed field samples obtained
with the Shelby tube sampler. Direct Shear tests (ASTM D 3080) were performed on undisturbed
samples retrieved during drilling operations. The results of these tests are either presented in the
individual log of boring provided in this Appendix or as a separate result behind the logs in the
Appendix.
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L - Lab Vane Shear (tsf)




LOG OF BORING B-1

DATE

ETTL 11/3/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1154.8
. ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger < | UMITS(%)
1 g x| &
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
— . 20 40 60 80 3 -t and = Elz|Y
%d 1717 East Erwin A Qu (tsf) A R w % b 2 o % = = > L 1)
> > 22| g Atterberg Limits 3123 |E|® 2 A
= lowl Usc 9@ Tyler, Texas 75702 = 1 2 3 4 Sloz|5 |low . - — w | =228 oy
g @ o=t 5 B PPR(sH W 2 |8 5| W |Zg]| Pestc Moisture Lqud |z | 2@ | E | E | § F 2%
T | O & (903) 595-4421 z o | 2 (23] vLimit Content imt | 2 | 2|2 |2 | & -
=z = Qu< 1.0 20 30 4.0 o |ad|s3|c [ e A T T O 0
b2 0= o & Torvane (isf) @ z 13 | = %ﬂ =& g S|aje |32 = v %
w u z
i CH 7/ " SANDY FAT CLAY(CH) hard; red and tan; P=4.5+ 50 | 20 | 30 | 54 |+40Sieve=40%,
B % with gravel +4 Sieve=34%
- 30 é
i ] cL % "LEAN CLAY(CL) very stiff; red and tan P=2.5
- 35
i cL " LEAN CLAY WITH SAND(CL) very stiff; red P=3.5 41| 18 | 23 | 83 | +40Sieve=7%,
B and gray +4 Sieve=0%
- 40
| L1 | | LIMESTONE moderately strong; limestone
B T Tl seams ~16"; gray; crystalline clay; thick
L 45 bedded; fresh; unfeatured
1] --RQD<0.25
Tl
I | R i
Bottom of Boring @ 48'
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations: Notes:
Water Obsenvatios: Seepage @ 23' while drilling. Water level |~ N-SPTbata @lowsrFy GPS Coordinates: N 36°15.00', W 94°31.496'
@ 23' and open to 39' upon completion and after 30 minutes. P - Pocket Penstrometer (tsf)
T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-2

DATE

11/3/09
ETTL ]
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATI%"& ]
Gentry, Arkansas :
ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger = o
9 9 S| UMITS(%)
™ = < | 3
MAIN OFFICE ® BLOWCOUNT @ _ S Natural Moisture Content z als
— 20 40 60 80 5 > = E|lz|Y
= 1717 East Erwin = =| 2| =l and z|le |3 |5 |
2 g A Qu(sh) A > Ye|g| & Atterberg Limits S|Z2|3|E|@ 2o
= lowl Usc 9@ Tyler, Texas 75702 = 1 2 3 4 5 192z|h |ow . - — w | =228 oy
£ 0 o - o B PPR(tsf) W Z |8 E| o |ZK] Plastc Moisture Liqud | ¢ | 2 | E | E | & i Z g
T g O & (903) 595-4421 a0 Z < 10 20 30 40 Lz 2| K Z g Limit Content umt | 2131 2|2]|g -
i <§( %g o E 5 @ Torvane (sf) @ % % E g %@ F——®———— g S|e|a 2 E % %
o (n »w Qa =
GC . . . . . . . . . . . . . . . . . .
[ M CLAYEY GRAVEL(GC) medium dense; red 44 | 20 | 24 | 40 |+40Sieve=52%,
B N and tan; with gravel +4 Sieve=42%
i CH " EAT CLAY WITH SAND(CH) stiff; red and tan 61| 26 | 35 | go |+40 Sieve=7%,
B +4 Sieve=2%
- 5
i P=2.0
i GC " CLAYEY GRAVEL(GC) medium dense; red P=3.5 62 | 18 | 44 | 47 |+40Sieve=49%)
B and tan; with sand and gravel +4 Sieve=37%
- 10
i cL ¥  SANDY LEAN CLAY(CL) red and tan; with
B gravel
- 15
i GC p " CLAYEY GRAVEL(GC) medium dense; red P=2.0 38 | 15 | 23 | 13 |+40Sieve=81%),
B and tan; moist +4 Sieve=76%
L 20 --native soil
B B A
CL / SANDY LEAN CLAY(CL) very stiff; red and P=3.0
B tan; with gravel
- 25

Water Level

Water Observations:

Est.:

v Measured: A 4 Perched: v

Seepage @ 20' while drilling. Water level
@ 20' and open upon completion and after 1 hour.

Key to Abbrevations: Notes:
N - SPT Data (Blows/Ft)

- Pocket Penetrometer (tsf)

P
T - Torvane (tsf)
L - Lab Vane Shear (tsf)

GPS Coordinates: N 36°15.025', W 94°31.467'




LOG OF BORING B-2

DATE

ETTL 11/3/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 11551
ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger < | UMITS(%)
o\ 0
] = < | 3
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
- 20 40 60 80 3 S and = Elz|Y
Z| 1 1717 East Erwin A Qu(sh A Sl luel % 2 Z |l E|=|S | W
o|s > |2 & R Atterberg Limits S|S|3|E|o 2 q
= lowl Usc 9@ Tyler, Texas 75702 T 1 2 3 4 Elo | E |low wl2lelaolsg 0 W
g |9 ol = ) W PPR(s) W 218 E|? |Z| Pastc  Moisture Lqud | ¢ |2 | E | E | § H =
T |7 o|& (903) 595-4421 a Z L |x Q| & |Z23] umt  Content Lmt | 5 | 2| 22| * A
S el= s 10 20 30 40 o |lag|slzd _ - 51213139 592 o
b |z o)< oL ® Torvane(s) @ > 13|23 - g2 lelelz|l Zg%
i P=3.5 45 | 17 | 28 | 60 [+40Sieve=35%,
B +4 Sieve=28%
- 30
i ] P=3.9
- 35
L A | stone i e
[ L1 "LIMESTONE ~ 8" thick limestone ledge
i T SF 53 | 22 | 31| 7 |+40Sieve=92%,
B - +4 Sieve=86%
- 40
1]
| T
. T
i | Tl N=50/0.5
- 45 1] .
T --rock cuttings; RQD<0.25 171.00 0
- T
- T
--solid rock seam @ 48' 148
B | Tl .
- 50 - —3 -
Bottom of Boring @ 50'
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations: Notes:
Water Observations: Seepage @ 20" while dl’l”lng Water level N - SPT Data (Blows/Ft) GPS Coordinates: N 36015025', W 94°31.467'
@ 20" and open upon completion and after 1 hour. P - Pocket Penstrometer (tsf)
T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-3

DATE

ETTL 11/4/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1154.7
ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger = LIMITS(%)
X (]
] = < | 3
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
- . 20 40 60 80 3 S and = Elz|Y
= d 1717 East Erwin A Qui (tsf) A = w % b 77; o % = = ; w »
o> > 22| g Atterberg Limits 3123 |E|® 2 A
= lowl Usc 9@ Tyler, Texas 75702 T 1 2 3 4 Elo | E |low wl2lelaolsg » wE
g @ o=t ) H PPR(sH W 2195 | 2 |Zx| Pastic  Moisture Lqud | ¢ |2 | E | E | § H =
T |3 o|& (903) 595-4421 0% < 10 20 30 40 L |x2|&|Zg| Lmt  Content umt | 5| 31225 A
& <§( 82 @ E E € Torvane (tsf) @ E g % 3 %é F——®———— g e 2 E % %
813 ®=|  MATERIAL DESCRIPTION =00 | T 00 a0 a0 | 85185|E18% x4 e s |S[u[me| 5| BEC
CL . . . . . . . . . . . . . . . . . .
)\ SANDY LEAN CLAY(CL) very stiff; gray and N=19
B 7 tan; with gravel
i --brown and red; with gravel P=2.0 37 | 15| 22 | g3 |+40Sieve=23%|
B +4 Sieve=18%
- 5
i --gray and tan; with gravel P=1.6
[\ cH 7/ " SANDY FAT CLAY(CH) stiff; tan and red; N=11 64 | 17 | 47 | 57 [+40Sieve=28%,
B N % with gravel +4 Sieve=19%
- 10 - é
i M é --very stiff N=27
- 15 - é
[ ) ccp " CLAYEY GRAVEL(GC) medium dense; gray | N=22 27|18 | 9 | 42 [+40Sieve=51%,
B 7 and tan; with gravel +4 Sieve=37%
L 50 --native soil
i --brown 30 | 17 | 13 | 39 |+40Sieve=54%,
B +4 Sieve=42%
- 25
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations; Notes:
Water Observations: Dl'y and open to 31' upon completion. N - SPT Data (Blows/Ft) GPS Coordinates: N 36015116', W 94°31.449'
’ P - Pocket Penetrometer (tsf)
T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-3

DATE

11/4/09
ETTL ,
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1154.7
. ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger = LIMITS(%)
O\ 0
] = < | 3
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
- . 20 40 60 80 3 S and = Elz|Y
%d 1717 East Erwin A Qui (tsf) A = w % b 77; o % = = ; w »
> > 22| g Atterberg Limits 3123 |E|® 2 A
= lowl Usc 9@ Tyler, Texas 75702 T 1 2 3 4 Elo | E |low wl2lelaolsg » wE
< i Q= 10 B PPR(sH W 2 1OE| 2 |Z2x| Pastic Mostre Ligud | |2 [ E | E | § WS
R o|& (903) 595-4421 z L |x Q| & |Z23] umt  Content Lmt | 5 | 2| 22| * A
Lz 9 04 < 10 20 30 40 i A FElo|3|3|9 Q
= 0l < mE S & Torvane (tsf) @ % g% = %ﬂ k- 8 S |5 |a |2 E& %
w o Z
SR 1 O —
[ 1]
- 30 —
1 --RQD<0.25
1]
T P=4.0
N i i CUNESTONE
[ 1]
- 35 —
1]
1 --RQD<0.25
] N Bottom of Boring @ 37'
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations: Notes:
Water Observations: Dl'y and open to 31' upon completion. N - SPT Data (Blows/Ft) GPS Coordinates: N 36°15.116 y W 94°31.449
P - Pocket Penetrometer (tsf)
T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-4

DATE

ETTL 11/4/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1154.9
. ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger S LIMITS(%)
] = < | 3
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
- . 20 40 60 80 3 S and = Elz|Y
% d 1717 East Erwin A Qui (tsf) A = w % b 77; o % = = ; w »
> > 22| g Atterberg Limits 3123 |E|® 2 A
= lo| USC |Q© Tyler, Texas 75702 T 1 2 3 4 Elo | E |low wl2lelaolsg 7T
g |9 ol = ) W PPR(s) W 219K ﬁ Z | Plastic  Moisture Lqud | ¢ |2 | E | E | § H =
T |3 o|& (903) 595-4421 0% < 10 20 30 40 L |x Q| & |Z23] umt  Content Lmt | 5 | 2| 22| * A
ol 8 . . . X (=) o 5| Do _ _ = g 1 i} @ WL o
% (3 | < o EE & Torvane (tsf) @ % gx = |5Y = - 1 8 S|aje |32 Fxre
B C(; g s MATERIAL DESCRIPTION wene 1.0 20 30 40 S |ow| |0k 20 40 60 80 Slujplp|= ca¢e
CL . . . . . . . . . . . . . . . . . .
) SANDY LEAN CLAY(CL) stiff; tan and gray: N=8 40 | 17 | 23 | 52 |+40Sieve=42%)
B N with gravel +4 Sieve=30%
M N=13
[ ° Nech " CLAYEY GRAVEL(GC) medium dense; tan N=13 48 | 20 | 28 | 22 |+40Sieve=71%)
B h and red +4 Sieve=62%
i CcL Y LEAN CLAY WITH GRAVEL(CL) stiff; red P=1.5
B and tan
- 10
i --reddish brown and tan P=4.5+ 28 | 16 | 12 | 51 |+40Sieve=44%,
B +4 Sieve=31%
- 15
[ ) cL ) " SANDY LEAN CLAY(CL) very stiff, tanand N=21
B 7 gray; with gravel
L 50 --native soil
[ ) ccop " CLAYEY GRAVEL(GC) medium dense; tan N=18 45| 20 | 25 | 38 |+40Sieve=55%)
B h and red; with gravel +4 Sieve=45%
- 25 —4
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations; ' Notes:
Water Observations: Dry and open to 36' upon completion and N - SPT Data (Blows/Ft) GPS Coordinates: N 36°15.149', W 94°31.463'
after 30 minutes P - Pocket Penetrometer (tsf)
’ T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-4

DATE

ETTL 11/4/09
PROJECT: Flint Creek Power Plant SURFACE ELEVATION
ENGINEERS & 1154.9
Gentry, Arkansas
. ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger = LIMITS(%)
] = < | 3
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
- . 20 40 60 80 g > and = Elz|Y
% d 1717 East Erwin A Qui (tsf) A ; g % = Tg‘_ Atterb Limit % Ié % i % »

S T 1 9 3 4 e _:,'n_: o erberg Limits o |2 = o
= |lo| USC Qi Tyler, Texas 75702 = s |8 T|H |Quw - - — w| =228 oy
g @ o=t ) H PPR(sH W 2 |8 E| o |Z| Pastic  Moisture Ligud | ¢ | 2 | F | E | & H =
T |3 o|& (903) 595-4421 0% < 10 20 30 40 L |x Q| & |Z23] umt  Content tmt (5|32 (2| % A
g |s = S . . . . 0O laf|S|lzo - e———— 511213198 UL o
w s %‘;‘ E}—g @ Torvane (sf) @ Eggi%% = 1 ol=|1&|alz ExR

[ ) cL 2 " SANDY LEAN CLAY(CL) very stiff; tan, red, N=19
B 7 and gray; with gravel
- 30 —
[ M ccp " CLAYEY GRAVEL(GC) loose; tan, gray, and | N=8
B N red; saturated
- 35 —
[ ) cL / " SANDY LEAN CLAY(CL) very stiff, tan, gray, | N=18 43 | 16 | 27 | 60 [+40Sieve=32%,
B h and red; with gravel +4 Sieve=25%
- 40 —4
i M --soft N=5
B W ap b HGARAVELA(GAP)AWH% (((((((((((((((((((((((((((((((((((
- 45 - Y
| | ®
.

- T [ ]
- — . 3 IR PR I

CL ; SANDY LEAN CLAY(CL) stiff; red; with N=10
B 7 gravel
- 50 Z - :

Bottom of Boring @ 50
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations: Notes:
Water Observations: Dry and open to 36' upon completion and N - SPT Data (Blows/Ft) GPS Coordinates: N 36°15.149', W 94°31.463'
after 30 minutes P - Pocket Penetrometer (tsf)
’ T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-5 DATE
ETTL 11/5/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1142.6
ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger < | Lmrsce)
X (]
™ g X | &
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
— . 20 40 60 80 3 -t and = Elz|Y
= d 1717 East Erwin A Qu (tsf) A R w % b 2 o % = = > L 1)
o> > 22| g Atterberg Limits 3123 |E|® 2 A
= lowl Usc 9@ Tyler, Texas 75702 = 1 2 3 4 Elo T|F |low w| 219|198 @ W
g @ o=t ) H PPR(sH W 2195 | 2 |Zx| Pastic  Moisture Ligud | ¢ | 2 | F | E | & F 2%
T g O & (903) 595-4421 a0 Z < 10 20 30 40 Lz 2|k 23] vumi Content umt | 2131 2|2]|g -
t |z 9 ZEL e Toaee) & |5 |S2|2Eg r———e -1 |2|3|2|a|2| 2&¢
B C(; g s MATERIAL DESCRIPTION wene 1.0 20 30 40 5|86 &|CE 20 40 60 80 Slujplp|= ca¢e
GC . . . N . . . . . . . . . . . . . .
) CLAYEY GRAVEL(GC) very dense; red and N=62
B N white
Y -dense N=39 53 | 25 | 28 | 41 |+40Sieve=55%,
B T +4 Sieve=41%
" ° Tcpp "POORLY GRADED GRAVEL(GP)very N=71
B 7 .' dense; white; with limestone gravel
| A ®
]
) > —very dense N=50/2" 4 |+40Sieve=95%,
B i () +4 Sieve=76%
]
- 10 - .
R A
| | ]
)
-\ - N=40
| - ]
L]
- 15 - ),
B N ]
| | L]
..
) . N=10
] )
- 20 -+ X
]
- B J
= - ..
]
B 1 L] _
i | .. N=26
- 25 ’
L]
N | I. .........................
Water Level Est.: v Measured: A 4 Perched: v Key to Abbrevations; — Notes:
Water Observations: Dry and open to 20" upon completion and N - SPT Data (Blows/Ft) GPS Coordinates: N 36°15.176', W 94°31.492'
after 30 minutes P - Pocket Penetrometer (tsf)
’ T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-5

DATE

ETTL 11/5/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1142.6
. ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger < LIMITS(%)
] = < | 3
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
- . 20 40 60 80 g = and = Elz|Y
Z o 1717 East Erwin A Qu(ts) A N EAE: 3 o 5|lE|=|>|UW »

S - 1 2 3 4 F |22 o Atterberg Limits ol=|3|E|o® = a
= ol Usc |9 Tyler, Texas 75702 = 5 192z|h |ow . - — w | =228 oy
£ (3 [©} n_cl [} B PPR(shH M 219 5 R DD: Plastic Moisture Liqud | ¢ | © 1518 E 5 “
E |z Ol (903) 595-4421 o0& < 10 20 30 40 b |le Q| g |za| Limit Content tmt | 2 | 3|2 | 2| & r S

s el= A . . . . 0O laf|S|lzo - ———— 5181313198 w i o
E | < w - < @ Torvane (sf) @ % % gl =35 o = 1 ol=|1&|alz ExR
] . . . . . . . . . . . . . . . . . .
= = [ ]
I. --no recovery N=50/3"
i ] .
- 30 - - -
Bottom of Boring @ 30
Water Level Est.: Vi Measured: ) 4 Perched: v Key to Abbrevations: Notes:
Water Observations: Dry and open to 20" upon completion and N - SPT Data (Blows/Ft) GPS Coordinates: N 36°15.176', W 94°31.492'
after 30 minutes P - Pocket Penetrometer (tsf)
’ T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-6 DATE
ETTL 11/5/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1141.3
ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Rotary Wash < | UmiTs)
] = < | 3
MAIN OFFICE @ BLOWCOUNT @ _ S Natural Moisture Content = W
a 20 40 60 80 3 s g = Elz]|Y
= 1717 East Erwin A Quish A Sluel 2] 3 an z|le |3 |5 |
o|s > |2 & R Atterberg Limits S|S|3|E|o 2 q
= lowl Usc 9@ Tyler, Texas 75702 T 1 2 3 4 Elo | E |low wl2lelaolsg [Py
g @ o=t ) H PPR(sH W 2195 | 2 |Zx| Pastic  Moisture Lqud | ¢ |2 | E | E | § H =
T |3 o|& (903) 595-4421 a Z L |x Q| & |Z23] umt  Content Lmt | 5 | 2| 22| * A
E g 2 g ug 1.0 20 30 40 o leE|3E3 —___ — 5113|139 UL o
815 B MATERIALDESCRIPTION |53 | @& Tl & | & 58288 S o Teta 2| B8 E
L 5 1.0 20 30 40 O |Co|w|oa 20 40 60 80 = |W|P|PI|= ©a =
GC . . . . . . . . . . . . . . . . . .
) CLAYEY GRAVEL(GC) medium dense; red N=16 29 | 24 | 5 | 28 |+40Sieve=66%,
B N and brown +4 Sieve=48%
) --red and tan N=15
- 5 [ I e Y. N I e )
CL / LEAN CLAY(CL) very stiff; tan and yellow N=24 41 | 18 | 23 | 88 | +40Sieve=2%,
B 7 +4 Sieve=4%
[ M —-hard; red N=50/2"
- 10 — + AAAAAAAAAAAAAAAA "AAAA. AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
L ROCK ~12" thick layer
[ T LIMESTONE white; with layers of clayey
B 7 T gravel and rock
[ M T --RQD<0.25 N=50/2" 34 |+40Sieve=59%)
B i H +4 Sieve=29%
- 15 —
] 1]
| 1]
. 1]
T --RQD<0.25 N=50/1"
- 20 —4 :[
- 1]
- ]
| -
Bottom of Boring @ 23'
Refusal @ 23', Core bit broken
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations: Notes:
Water Observations: Dl'y and open upon completion. N - SPT Data (Blows/Ft) GPS Coordinates: N 36015055', W 94°31.458'
P - Pocket Penetrometer (tsf)
T - Torvane (tsf)
L - Lab Vane Shear (tsf)




LOG OF BORING B-7 DATE
ETTL 11/6/09
ENGINEERS & PROJECT: Flint Creek Power Plant SURFACE ELEVATION
Gentry, Arkansas 1140.9
ATTERBERG
CONSULTANTS PROJECT NO.: G3243-09 BORING TYPE: Flight Auger = LIMITS(%)
>~ 0
] g < | 3
MAIN GFFICE ® BLOWCOUNT @ — 9 Natural Moisture Content E I‘-IDJ s
E 1717 East Erwi 20 40 60 80 g s - o c |2
Z| - ast crwin = fra = = = = i
= % A Quen A > g £ é é Atterberg Limits 8 = | 3 E »n ‘ﬁ o)
= lowl Usc 9@ Tyler, Texas 75702 T 1 2 3 4 Elo | E |low wl2lelaolsg 0 W
g |9 ol = ) W PPR(s) W 218 E|? |Z| Pastc  Moisture Lqud | ¢ |2 | E | E | § H =
£z Ol (903) 595-4421 oz G |x Q|8 (23 umt  Coment Lmit |2 |22 |2 |E| £E&
S el= s 10 20 30 40 o |lag|slzd _ - 51213139 592 o
lE 03 oL ® Tovane (s @ > 13|23 - g2 lelelz|l Zg%
SC V, T oo
) CLAYEY SAND(SC) medium dense; tan and N=23 §
B h /. brown; with gravel :
[ )| ec " CLAYEY GRAVEL(GC) loose; tan and brown |  N=6 : 23 [ 18| 5 | 33 |[+40Sieve=63%)
B i / +4 Sieve=59%
[ ° cL 7  SANDY LEAN CLAY(CL) stiff; red and tan; P=2.0 z
B with gravel
i cL LEAN CLAY WITH SAND(CL) gray and tan P=1.5 E 24 | 15| 9 | 80 |+40 Sieve=4%,
| +4 Sieve=0%
[ 7 N=50/2" A
B h ~[N\--limestone rock @ 11' /] o
u Bottom of Boring @ 11'
Refusal @ 11'
Water Level Est.: v Measured: ) 4 Perched: v Key to Abbrevations: Notes:
Water Observations: Seepage @ 11' while dl’l”lng Water level N - SPT Data (Blows/Ft) GPS Coordinates: N 36°14.995', W 94°31.527'
11' and open upon completion. P - Pocket Penetrometer (tsf)
@ p p p T - Torvane (tsf)
L - Lab Vane Shear (tsf)




Flint Creek Primary Ash Pond

Low Flow Rates
Total Flowrate = 0.0005(ft"3/d)/(ft}

Materials
Fill
Native Soil
Mative Rock



Flint Creek Primary Ash Pond

High Flow Rates
Total Flowrate = 0.0046(ft"3/d)/(ft)

Materials
Fill
Native Soil
Mative Rock



Low Flow Rates
Total Flowrate = 0,0001(ft*3/d)/(ft)

Materials
Fill
Native Soils
Mative Rock



Flint Creek Secondary Ash Pond
High Flow Rates
Total Flowrate = 0.0078(ft"3/d)/(ft}

Materials
Fill
Native Soils
Mative Rock



Flint Creek Power Station, Gentry, Arkansas
Primary Ash Pond, Steady State with Seismic

S\GEJtECh2009 etk iDaas Ut iiteb8243-09 AEP Flint Creek Power Plant Bottom Ash Ponds Geo Stability Analysis\Slope Stability\Primary SS seismic.in

1250 No. FS Soil  Soil Moist Wt~ Sat Wt c Phi ru Pconst Piez Surf : : 1250
1 1.3 | No. Desc. (pcf) (pcf) (psf)  (deg) (ratio)  (psf) No. :
2 1.3 1 Fill 129.0 134.0 390.0 204 0.00 0.0 1
3 1.3 2 Native Soil 130.0 133.0 75.0 281 0.00 0.0 1
4 1.3 3 Native Rock  148.0 148.0 865.0 35.0 0.00 0.0 1
5 1.3 : : : : : : :
1200| 6 13 |-rmeer e R R PP PR R R R R 1200
713 s s s s 1 1
8 1.3 : : : : :
9 13 3 ; ; © 81642375900
10 1.3 ; ; ; ;
1150 e e P
Yy S
B1
S2 — . Se g : : 1
110 § § § Bl § § § 1100
1050 ————————————————— ————————————————— ———————————————— ————————————————— ————————————————— 1050
1000 i . . . | | | 1000
(0] 50 100 150 200 250 300 350 400

GEOSTASE FSmin = 1.3
Modified Bishop Method

PLATE P.1S



Flint Creek Power Station, Gentry, Arkansas
Primary Ash Pond, Rapid Drawdown

ENGedagn209 &dotrsuizaitdomEiles\3243-09 AEP Flint Creek Power Plant Bottom Ash Ponds Geo Stability Analysis\Slope Stability\Primary RD.in

1300 No. FS Soil  Soil Moist Wt~ Sat Wt c Phi ru Pconst Piez Surf : : 1300
1 1.2 | No. Desc. (pcf) (pcf) (psf)  (deg) (ratio)  (psf) No.
2 1.2 1 Fill 130.0 137.0 4850 12.0 0.00 0.0 1
3 1.2 2 Native Soil 130.0 133.0 2350 15.6 0.00 0.0 1
4 1.2 3 Native Rock  148.0 148.0 865.0 34.8 0.00 0.0 1
5 1.2 : : : : : : :
1250| 6 1.2 |-remeree e R R PP PR R R R R 1250
7 1.2 ; ; ; ; ; ; ;
8 1.2
9 1.2
10 1.2
1200 1200
1150 1150
\ 4
Y
110 1100
1050 i . . . | | | 1050
(0] 50 100 150 200 250 300 350 400

GEOSTASE FSmin = 1.2
Modified Bishop Method

PLATE P.2



Flint Creek Power Station, Gentry, Arkansas

Secondary Ash Pond, Steady State

S YSEDeEMGDoeGedtctbniatdonts Hibes\3243-09 AEP Flint Creek Power Plant Bottom Ash Ponds Geo Stability Analysis\Slope Stability\Secondary SS.in

1300

1250

1200

1050
0)

No. FS Soil  Soil Moist Wt~ Sat Wt c Phi ru Pconst Piez Surf 1300
1 1.6 | No. Desc. (pcf) (pcf) (psf)  (deg) (ratio)  (psf) No.
2 1.6 1 Fill 130.0 137.0 0.0 287 0.00 0.0 1
3 1.6 2 Native Soil 130.0 133.0 75.0 281 0.00 0.0 1
4 1.6 3 Native Rock  148.0 148.0 865.0 34.8 0.00 0.0 1
5 1.7 : : : : : : :
6 L7 [heeeeeeeeees PR TERE PR RPN Lo e 1250
717 | | | ; 1 | |
8 1.7
9 1.7
10 1.7
ffffffffffffffff . 1200
§ 1150
| § 1100
| | | | i i i 1050
50 100 150 200 250 300 350 400
GEOSTASE FSmin= 1.6

Modified Bishop Method

PLATE S.1



Flint Creek Power Station, Gentry, Arkansas
Secondary Ash Pond, Steady State with Seismic

S \BEbtecMzine & eofe Cmitsilab silbst3243-09 AEP Flint Creek Power Plant Bottom Ash Ponds Geo Stability Analysis\Slope Stability\Secondary SS Seismic.in

1300 No. FS Soil  Soil Moist Wt~ Sat Wt c Phi ru Pconst Piez Surf : : 1300
1 1.2 | No. Desc. (pcf) (pcf) (psf)  (deg) (ratio)  (psf) No. :
2 1.2 1 Fil 130.0 137.0 200.0 20.0 0.00 0.0 1
3 1.2 2 Native Soil 130.0 133.0 75.0 281 0.00 0.0 1
4 1.2 3 Native Rock  148.0 148.0 865.0 348 0.00 0.0 1
5 1.2 : : : : : : :
1250| 6 1.2 |-remeree e R R PP PR R R R R 1250
7 1.2 ; ; ; ; ; ; ;
8 1.2
9 1.2
10 1.2
1200+ e R R e R 1200

1150

1100

| | | 1050

1050 f | | |
0) 50 100 150 200 250 300 350 400

GEOSTASE FSmin= 1.2

Modified Bishop Method

PLATE S.1S



Flint Creek Power Station, Gentry, Arkansas
Secondary Ash Pond, Rapid Drawdown

S:\EEDteéngtdeBrteChnmaltdolsHifes\3243-09 AEP Flint Creek Power Plant Bottom Ash Ponds Geo Stability Analysis\Slope Stability\Secondary RD.in

1300 No. FS Soil  Soil Moist Wt~ Sat Wt c Phi ru Pconst Piez Surf : : 1300
1 15 | No. Desc. (pcf) (pcf) (psf)  (deg) (ratio)  (psf) No. :
2 15 1 Fil 130.0 137.0 295.0 135 0.00 0.0 1
3 15 2 Native Soil 130.0 133.0 235.0 156 0.00 0.0 1
4 15 3 Native Rock  148.0 148.0 865.0 348 0.00 0.0 1
5 15 : : : : : : :
1250| 6 15 |-rmee e R R PP PR R R R R 1250
7 15 ; ; ; ; ; ; ;
8 15
9 15
10 15
1200+ e R R e R 1200

1150

1100- e e NN . - 1100

1050 | | | | | | | 1050
0 50 100 150 200 250 300 350 400

GEOSTASE FSmin= 1.5
Modified Bishop Method

PLATE S.2



PROJECT INFORMATION TRIAXIAL TEST PROGRAM BY GARRY H. GREGORY, P.E.
ALL RIGHTS RESERVED - UNAUTHORIZED USE PROHIBITED
VERSION 1.0 - AUGUST 1998 - REVISED MARCH 24, 1999

THIS COPY LICENSED TO:

ETTL ENGINEERS AND CONSULTANTS, INC.
1717 East Erwin

Tyler, TX 75702

TEST DESCRIPTION

Number of Specimens = _




TRIAXIAL SHEAR TEST REPORT

4o //
o 30 //
o
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T
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10 5 \
0
0 10 20 30 40 50 60 70
PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 33.7 deg c'= -1.2 psi
SPECIMEN NO. | 1 2 3 [ 4
100.00 INITIAL
Moisture Content - % 16.9 15.1 21.1
80.00 Dry Density - pcf 108.9 113.4 107.0
& ' Diameter - inches 2.79 2.75 2.76
;‘-) Height - inches 5.68 433 5.19
&l 60.00 AT TEST
E e Final Moisture - % 21.7 19.9 194
% 40.00 Dry Density - pcf 109.4 114.8 109.2
g ' / — Calculated Diameter (in.) 2.79 2.74 2.73
>
o) Height - inches 5.68 4.28 5.12
20.00 —— Effect. Cell Pressure - psi 10.0 20.0 40.0
el
/7 Failure Stress - psi 12.74 23.73 35.99
Total Pore Pressure - psi 62.9 59.0 73.6
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 15 1.6 1.4
AXIAL STRAIN - % G, Failure - psi 19.80 34.74 52.37
G5 Failure - psi 7.06 11.01 16.38

TEST DESCRIPTION

PROJECT INFORMATION

TYPE OF TEST & NO: CU with PP

PROJECT:

Flint Creek Power Plant

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Redd. Brown & Tan & Gray Fat Clay w/ Gravel
Sampled on Site, B-2 3'to 7' deep

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

LL: PL: PI: Percent -200:
REMARKS: Diameter and Both Ends Trimmed +# 4 Sieve

PaY B Tl H

LOCATION: Centry, AR
PROJECT NO: G 3243-09
CLIENT: AEP

December 2009

ETTL ENGINEERS & CONSULTANTS

PLATE: B.1

DI U, DI T T T OTCON




SPECIMEN NO. 1 SPECIMEN NO. 2
60 60
40 40
—
20 20 //
Al XN 2O
0 27" e N I R, - 0 R T =~
1 2 1 2
-20 -20
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
SPECIMEN NO. 3 SPECIMEN NO. 4
60 50
|—
40 ——
/ 30
20 'r, ----------- === 20
0 10
1 2 0
-20 0 10 20 30
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
p-q DIAGRAM
40
30 /
g
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2 20 ==
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N N\,
/ } ‘.
¢ A 1
; ; :
O . I N
0 10 20 30 40 50 60
p'- psi
EFFECTIVE STRESS PARAMETERS R%= 1.00 o (deg) = 29.0 [ a(ps)= -1.0
PROJECT: Flint Creek Power Plant TYPE OF TEST & NO: CU with PP
PROJECT NO: G 3243-09
ETTL ENGINEERS & CONSULTANTS PLATE: B.2
DESCRIPTION: Redd. Brown & Tan & Gray Fat Clay w/ Gravel

G 3243-09, B-2 3'-7' Flint Creek



TRIAXIAL SHEAR TEST REPORT

40
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PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS d = 15.9 deg c= 2.4 psi
SPECIMEN NO. | 1 2 3 [ 4
100.00 INITIAL
Moisture Content - % 16.9 15.1 211
80.00 Dry Density - pcf 108.9 113.4 107.0
& ' Diameter - inches 2.79 2.75 2.76
e Height - inches 5.68 4.33 5.19
& 60.00 AT TEST
Ll
14 / Final Moisture - % 21.7 19.9 19.4
[ D ]
2 40.00 // Dry Density - pcf 109.4 114.8 109.2
o / _— Calculated Diameter (in.) 2.79 2.74 2.73
<Sf / Height - inches 5.68 4.28 5.12
& 20.00 — Effect. Cell Pressure - psi 10.0 20.0 40.0
/ Failure Stress - psi 12.74 23.73 35.99
Total Pore Pressure - psi 62.9 59.0 73.6
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
00 10.0 20.0 Failure Strain - % 15 1.6 1.4
AXIAL STRAIN - % o, Failure - psi 22.74 43.73 75.99
O3 Failure - psi 10.00 20.00 40.00
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: Flint Creek Power Plant
SAMPLE TYPE: Shelby Tube Sample LOCATION: Centry, AR
DESCRIPTION: Redd. Brown & Tan & Gray Fat Clay w/ Gravel PROJECT NO: G 3243 - 09
Sampled on Site, B-2 3'to 7' deep CLIENT: AEP
ASSUMED SPECIFIC GRAVITY: 2.7  +40 Sieve December 2009
LL: PL: Pl Percent -200:
ETTL ENGINEERS & CONSULTANTS PLATE: B.3

REMARKS: Diameter and Both Ends Trimmed

+ # 4 Sieve




PROJECT INFORMATION TRIAXIAL TEST PROGRAM BY GARRY H. GREGORY, P.E.
ALL RIGHTS RESERVED - UNAUTHORIZED USE PROHIBITED
VERSION 1.0 - AUGUST 1998 - REVISED MARCH 24, 1999

THIS COPY LICENSED TO:

ETTL ENGINEERS AND CONSULTANTS, INC.
1717 East Erwin

Tyler, TX 75702

TEST DESCRIPTION

Number of Specimens = _




TRIAXIAL SHEAR TEST REPORT
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PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 33.0 deg c'= 0.6 psi
SPECIMEN NO. [ 1 2 3 |
100.00 INITIAL
Moisture Content - % 21.8 20.0 17.7
80.00 g Dry Density - pcf 103.5 109.2 114.4
& ' Diameter - inches 2.78 2.76 2.80
:-) Vi Height - inches 5.68 5.67 5.60
% 60.00 / AT TEST
= / Final Moisture - % 235 21.0 16.6
24 itv -
»9 40.00 / Dry Density - pcf 103.8 110.3 117.0
g I/ Calculated Diameter (in.) 2.77 2.74 2.78
>
o) 1 Height - inches 5.65 5.63 5.64
20.00 ;/; Effect. Cell Pressure - psi 10.0 20.0 40.0
Failure Stress - psi 16.18 20.70 42.40
Total Pore Pressure - psi 55.6 60.4 73.9
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 15 15 15
AXIAL STRAIN - % G, Failure - psi 2055 30.34 58.49
G5 Failure - psi 4.37 9.64 16.09

TEST DESCRIPTION

PROJECT INFORMATION

TYPE OF TEST & NO: CU with PP

PROJECT:

Flint Creek Power Plant

SAMPLE TYPE: Shelby Tube Sample
DESCRIPTION: Reddish Brown & Tan Lean Clay
Sampled on Site, B-2 23'to 35' deep
ASSUMED SPECIFIC GRAVITY: 2.7
LL: PL: PI:
REMARKS: Diameter and Both Ends Trimmed

+ 40 Sieve
Percent -200:
+ # 4 Sieve

LOCATION: Centry, AR
PROJECT NO: G 3243-09
CLIENT: AEP

December 2009

ETTL ENGINEERS & CONSULTANTS PLATE: B.1

GTIUY, Do I TIJ T Nt OTCON




SPECIMEN NO. 1 SPECIMEN NO. 2
60 60
40 40
—
20 - — 20 i =
PN 1 ~~."\—-. _______________ L.
0 e 0
1 2 1 2
-20 -20
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
SPECIMEN NO. 3 SPECIMEN NO. 4
100 50
80 B 40
60 — 30
/’/
40 20
20 AR S - 10
0 0
-20 10 20 0 10 20 30
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
p-q DIAGRAM
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PROJECT: Flint Creek Power Plant TYPE OF TEST & NO: CU with PP
PROJECT NO: G 3243-09
_ ETTL ENGINEERS & CONSULTANTS PLATE: B.2
DESCRIPTION: Reddish Brown & Tan Lean Clay

G 3243-09, B-2 23'-35' Flint Creek




TRIAXIAL SHEAR TEST REPORT
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PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS ¢ = 18.3 deg c= 1.9 psi
SPECIMEN NO. [ 1 2 3 | 4
100.00 INITIAL
Moisture Content - % 21.8 20.0 17.7
80.00 Dry Density - pcf 103.5 109.2 114.4
5 ' Diameter - inches 2.78 2.76 2.80
e / Height - inches 5.68 5.67 5.69
2 60.00 / AT TEST
::':I_:J / Final Moisture - % 23.5 21.0 16.6
n / Dry Density - pcf 103.8 110.3 117.0
@  40.00 " ;
IQ / Calculated Diameter (in.) 2.77 2.74 2.78
s C
S e Height - inches . 5.65 5.63 5.64
'-'DJ 20.00 // ”Z Effect. Cell Pressure - psi 10.0 20.0 40.0
Failure Stress - psi 16.18 20.70 42.40
Total Pore Pressure - psi 55.6 60.4 73.9
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 15 15 15
AXIAL STRAIN - % o, Failure - psi 26.18 40.70 82.40
O3 Failure - psi 10.00 20.00 40.00
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: Flint Creek Power Plant
SAMPLE TYPE: Shelby Tube Sample LOCATION: Centry, AR
DESCRIPTION: Reddish Brown & Tan Lean Clay PROJECT NO: G 3243 -09
Sampled on Site, B-2 23'to 35' deep CLIENT: AEP
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
LL: PL: PL: Percent -200: ETTL ENGINEERS & CONSULTANTS PLATE: B.3

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve




PROJECT INFORMATION TRIAXIAL TEST PROGRAM BY GARRY H. GREGORY, P.E.
ALL RIGHTS RESERVED - UNAUTHORIZED USE PROHIBITED
VERSION 1.0 - AUGUST 1998 - REVISED MARCH 24, 1999

THIS COPY LICENSED TO:

ETTL ENGINEERS AND CONSULTANTS, INC.
1717 East Erwin

Tyler, TX 75702

TEST DESCRIPTION

Number of Specimens= 38




TRIAXIAL SHEAR TEST REPORT

40
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PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 24.0 deg c'= 3.2 psi
SPECIMEN NO. 1 2 3 4
60.00 INITIAL
Moisture Content - % 17.6 20.3 17.6
Dry Density - pcf 107.9 106.2 107.7
% /\/// Diameter - inches 2.76 2.76 2.77
4 40.00 // Height - inches 5.68 5.68 5.68
@ AT TEST
E / — Final Moisture - % 24.0 22.3 22.0
% I // N Dry Density - pcf 108.5 107.0 109.8
g 20.00 /’ Calculated Diameter (in.) 2.76 2.75 2.75
o/ Height - inches 5.67 5.64 5.62
Effect. Cell Pressure - psi 10.0 20.0 40.0
l{ Failure Stress - psi 19.56 19.31 36.95
Total Pore Pressure - psi 54.4 61.2 70.5
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 15 15 21
AXIAL STRAIN - % G, Failure - psi 25.12 28.08 56.49
G5 Failure - psi 5.56 8.77 19.54
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: Flint Creek Power Plant
SAMPLE TYPE: Shelby Tube Sample LOCATION: Centry, AR
DESCRIPTION: Redd. Brown & Tan Sandy Lean Clay w/ Gravel PROJECT NO: G 3243-09
Sampled on Site, B-3 3'to 7' deep CLIENT: AEP
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
L PL: Pl Percent -200: ETTL ENGINEERS & CONSULTANTS PLATE: B.1

+ # 4 Sieve

RErM’\ABan:nDiameLer and Both Epg§ Trirpmed
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SPECIMEN NO. 1 SPECIMEN NO. 2
60 60
40 40
e
_— P
20 / 20 /
0 47 T— o -
" 2 1 2
-20 -20
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
SPECIMEN NO. 3 SPECIMEN NO. 4
60 50
— 40
40 —~t
/ 30
20 / B
g R R B 20
3
0 10
1 2 0
-20 0 10 20 30
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
p-q DIAGRAM
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0 10 20 30 40 50 60
p'- psi
EFFECTIVE STRESS PARAMETERS R?= 0.98 o (deg) = 22.2 [ a(ps)= 2.9
PROJECT: Flint Creek Power Plant TYPE OF TEST & NO: CU with PP
PROJECT NO: G 3243-09
ETTL ENGINEERS & CONSULTANTS PLATE: B.2
DESCRIPTION: Redd. Brown & Tan Sandy Lean Clay w/ Gravel

G 3243-09, B-3 5'-7' Flint Creek




TRIAXIAL SHEAR TEST REPORT
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PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS ¢ = 14.1 deg c= 4.0 psi
SPECIMEN NO. | 1 2 3 [ 4
60.00 INITIAL
Moisture Content - % 17.6 20.3 17.6
Dry Density - pcf 107.9 106.2 107.7
B / Diameter - inches 2.76 2.76 2.77
& 4000 A~ Height - inches 5.68 5.68 5.68
A / AT TEST
L
|D—: . Final Moisture - % 24.0 22.3 22.0
2 %/_,_,\_, Dry Density - pcf . 108.5 107.0 109.8
E 20.00 Calculated Diameter (in.) 2.76 2.75 2.75
<Sf Height - inches 5.67 5.64 5.62
o Effect. Cell Pressure - psi 10.0 20.0 40.0
Failure Stress - psi 19.56 19.31 36.95
Total Pore Pressure - psi 54.4 61.2 70.5
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 15 15 21
AXIAL STRAIN - % o, Failure - psi 29.56 39.31 76.95
O3 Falilure - psi 10.00 20.00 40.00
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: Flint Creek Power Plant
SAMPLE TYPE: Shelby Tube Sample LOCATION: Centry, AR
DESCRIPTION: Redd. Brown & Tan Sandy Lean Clay w/ Gravel PROJECT NO: G 3243-09
Sampled on Site, B-3 3'to 7' deep CLIENT: AEP
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
LL: PL: PI: Percent -200:
ETTL ENGINEERS & CONSULTANTS PLATE: B.3

REMARKS: Diameter and Both Ends Trimmed

+ # 4 Sieve




Major principal stress (ksi)
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Minor principal stress (ksi)

Analysis of Rock Strength using RocLab

Shear stress (ksi)

Hoek-Brown Classification
intact uniaxial comp. strength (sigci) = 4.5 ksi
GSI=10 mi=8 Disturbance factor (D) =0
intact modulus (Ei) = 1600 ksi

Hoek-Brown Criterion
mb=0.321 s=4.54e-5 a=0.585

Mohr-Coulomb Fit
cohesion = 0.007 ksi friction angle = 38.55 deg

Rock Mass Parameters
tensile strength = -0.001 ksi
uniaxial compressive strength = 0.013 ksi
global strength = 0.209 ksi
deformation modulus = 48.81 ksi
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GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Flint Creek Power Plant Bottom Ash Ponds
Date: 12/29/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3243-095 Permometer Data
Boring No.:  B-1 a, = 0.031416 cm Siig";';‘;fgtm Equilibrium 1.7 cm’
Sample: a, = 0.767120 cm* beginning  |Pipet Rp 6.7 cm”
Depth (ft): 18'-20' M; = 0.030180 C= 0.000433212 Annulus Ra 15 cm”
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Gray, Tan & Red Clayey Gravel
SAMPLE DATA
Wet Wt. sample + ring or tare : 538.52 g
Tare or ring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 538.52 g Tare No.: T-5 Tare No.: T-25
Diameter : 2.76 in 7.01 cm? Wet Wt.+tare: 538.52  wetWt.+tare 662.56
Length : 2.74 in 6.97 cm Dry Wt.+tare: 433.64 Dry Wt.+tare:  549.81
Area: 5.97 in"2 3854 cm’ Tare Wt: 0.00 Tare Wt: 116.17
Volume : 16.40 in"3 268.68 cm’ Dry Wt.: 433.64  Dry Wt. 433.64
Unit Wt.(wet): 125.07  pcf 200 glem™ Water Wt.: 104.88  waterwt.  112.75
Unit Wt.(dry): 100.71  pcf 161 glem™ % moist.: 24.2 % moist.: 26.0
Assumed Specific Gravity: 2.75 Max Dry Density(pcf) = 100.7528 OMC = 24.1859607
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 101.46 Void ratio (e) = 0.70 Porosity (n)= 0.41
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.33
Date elapsed t z AZp temp a k k
(seconds) (pipet @ t) (cm) (deg C) (temp corr) (cm/sec) (ft./day) Reset = *
12/29/2009 3300 6 0.6588251 24.5 0.899 1.68E-08 4.77E-05
12/29/2009 4080 5.9 0.7588251 24.5 0.899 1.59E-08 4.50E-05
12/29/2009 4980 5.8 0.8588251 24.5 0.899 1.49E-08 4.22E-05
12/29/2009 6120 57 0.9588251 24.5 0.899 1.37E-08 3.88E-05
SUMMARY
ka = 1.53E-08 cm/sec Acceptance criteria = 25 %
ki vm
kl= 1.68E-08 cm/sec 9.9 % Vm = ka-ki| x 100
k2 = 1.59E-08 cm/sec 3.6 % ka
k3 = 1.49E-08 cm/sec 2.8 %
k4 = 1.37E-08 cm/sec 107 %
Hydraulic conductivity k= 1.53E-08 cm/sec 4.34E-05 ft/day
Void Ratio e= 0.70
Porosity n= 0.41
Bulk Density y= 2.00 glem® 125.1 pcf
Water Content W = 0.39 cm’/cm®  ( at20 deg C)
Intrinsic Permeability kit= 1.57E-13 cm* ( at20 deg C)
210 Beech Street 1717 East Erwin
Texarkana, AR 71854 Tyler, Texas 75702 Longvi7e?; \'/rv;)(s;;sc ?gggfst?&t
870-772-0013 Phone 903-595-4421 Phone 003-758-0915 Phone
870-216-2413 Fax 903-595-6113 Fax

www.ettlinc.com

903-758-8245 Fax
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HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Flint Creek Power Plant Bottom Ash Ponds
Date: 12/29/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3243-095 Permometer Data
Boring No.:  B-1 a, = 0.031416 cm Seplig";f;‘;‘;“’ Equilibrium 1.8 cm
Sample: a, = 0.767120 cm* beginning | Pipet Rp 6.7 cm’
Depth (ft): 33'-35' M, = 0.030180 C= 0.000429887 Annulus Ra 15 cm’
Other Location: M, = 1.040953 T= 0.203783414
Material Description : Red & Tan Lean Clay
SAMPLE DATA
Wet Wt. sample + ring or tare : 584.74 ¢
Tare or ring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 584.74 g Tare No.: T-7 Tare No.: T-24
Diameter : 2.79 in 7.09  cm? Wet Wt.+tare: 422.13  wetWt+tare  698.21
Length : 2.79 in 7.08 cm Dry Wt.+tare: 390.91 Dry Wt.+tare:  599.86
Area: 6.12 in"2 39.47 cm?’ Tare Wt 221.16  Tare Wt: 112.38
Volume : 17.06 in"3 279.61 cm® Dry Wt.: 169.75  Dry Wt. 487.48
Unit Wt.(wet): 130.49  pcf 209 glem™ Water Wt.: 31.22  Water Wt.: 98.35
Unit Wt.(dry): 110.22  pcf 177 glem™ % moist.: 18.4 % moist.: 20.2
Assumed Specific Gravity: 2.72 Max Dry Density(pcf) = 110.2688 OMC = 18.3917526
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 101.51 Void ratio (e) = 0.54 Porosity (n)= 0.35
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.1 cm Hydraulic Gradient = 9.09
Date elapsed t z AZp temp o k k
(seconds) (pipet@t) (cm) (deg C) (temp corr) (cm/sec) (ft./day) Reset = *
12/29/2009 3480 6 0.657171 24.5 0.899 1.60E-08 4.53E-05
12/29/2009 4260 5.9 0.757171 24.5 0.899 1.52E-08 4.31E-05
12/29/2009 4920 5.8 0.857171 24.5 0.899 1.51E-08 4.28E-05
12/29/2009 6420 5.6 1.057171 24.5 0.899 1.46E-08 4.14E-05
SUMMARY
ka = 1.52E-08 cm/sec Acceptance criteria = 25 %
ki vm
kl= 1.60E-08 cm/sec 4.9 % Vm= |ka-ki| x100
k2 = 1.52E-08 cm/sec 0.1 % ka
k3 = 1.51E-08 cm/sec 0.9 %
k4 = 1.46E-08 cm/sec 4.0 %
Hydraulic conductivity k= 1.52E-08 cm/sec 4.31E-05 ft/day
Void Ratio e= 0.54
Porosity n= 0.35
Bulk Density y= 2.09 glem® 130.5 pcf
Water Content w = 0.33 cm’/cm®  ( at 20 deg C)
Intrinsic Permeability kin=  1.56E-13 cm* ( at20 deg C)

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax

www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Flint Creek Power Plant Bottom Ash Ponds
Date: 12/29/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3243-095 Permometer Data
Boring No.:  B-2 a, = 0.031416 cm Siig";';‘;fgtm Equilibrium 1.7 cm’
Sample: a, = 0.767120 cm* beginning  |Pipet Rp 6.7 cm”
Depth (ft): 8-10' M; = 0.030180 C=0.000430497 Annulus Ra 15 cm”
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Red & Tan Clayey Gravel
SAMPLE DATA
Wet Wt. sample + ring or tare : 570.81 g
Tare or ring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 570.81 g Tare No.: T-2 Tare No.: T-23
Diameter : 2.78 in 7.06 cm? Wet Wt.+tare: 299.84  wetWt.+tare 715.92
Length : 2.77 in 7.03 cm Dry Wt.+tare: 287.43 Dry Wt.+tare:  608.75
Area: 6.06 in"2 39.10 cm’ Tare Wt: 216.62  Tare Wt: 140.31
Volume : 16.77 in"3 27483 cm’ Dry Wt.: 70.81 Dry Wt.: 468.44
Unit Wt.(wet): 129.60 pcf 208 glem™ Water Wt.: 12.41  waterwt:  107.17
Unit Wt.(dry): 110.28  pcf 177 glem™ % moist.: 17.5 % moist.: 22.9
Assumed Specific Gravity: 2.95 Max Dry Density(pcf) = 110.3225 OMC = 17.5257732
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 100.72 Void ratio (e) = 0.67 Porosity (n)= 0.40
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.25
Date elapsed t z AZp temp a k k
(seconds) (pipet @ t) (cm) (deg C) (temp corr) (cm/sec) (ft./day) Reset = *
12/29/2009 2460 6.3 0.3588251 24.5 0.899 1.18E-08 3.35E-05
12/29/2009 3900 6.2 0.4588251 24.5 0.899 9.64E-09 2.73E-05
12/29/2009 5520 6.1 0.5588251 24.5 0.899 8.39E-09 2.38E-05
12/29/2009 7200 6 0.6588251 24.5 0.899 7.67E-09 2.17E-05
SUMMARY
ka = 9.38E-09 cm/sec Acceptance criteria = 50 %
ki vm
kl= 1.18E-08 cm/sec 261 % Vm = ka-ki| x 100
k2 = 9.64E-09 cm/sec 2.8 % ka
k3 = 8.39E-09 cm/sec 106 %
k4 = 7.67E-09 cm/sec 183 %
Hydraulic conductivity k= 9.38E-09 cm/sec 2.66E-05 ft/day
Void Ratio e= 0.67
Porosity n= 0.40
Bulk Density y= 2.08 glem® 129.6 pcf
Water Content W = 0.31 cm’/cm®  ( at20 deg C)
Intrinsic Permeability kit= 9.61E-14 cm* ( at20 deg C)

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street

Longview, Texas 75604-5505

903-758-0915 Phone
903-758-8245 Fax
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GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Flint Creek Power Plant Bottom Ash Ponds
Date: 12/29/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3243-095 Permometer Data
Boring No.:  B-2 a, = 0.031416 cm Siig";';‘;fgtm Equilibrium 1.7 cm’
Sample: a, = 0.767120 cm* beginning  |Pipet Rp 6.7 cm”
Depth (ft): 23'-25' M; = 0.030180 C= 0.000430195 Annulus Ra 15 cm”
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Red & Tan Sandy Lean Clay
SAMPLE DATA
Wet Wt. sample + ring or tare : 586.16 g
Tare or ring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 586.16 g Tare No.: T-8 Tare No.: T-27
Diameter : 2.79 in 7.08 cm? Wet Wt.+tare: 586.16  wetWt.+tare  730.20
Length : 2.79 in 7.07 cm Dry Wt.+tare: 505.60 Dry Wt.+tare:  646.06
Area: 6.10 in"2 39.39 cm? Tare Wt: 0.00 Tare Wt: 140.46
Volume : 17.00 in"3 27861 cm’ Dry Wt.: 505.6 Dry Wt.: 505.6
Unit Wt.(wet): 131.28  pcf 2.10 glem™ Water Wt.: 80.56  Water Wt.: 84.14
Unit Wt.(dry): 113.24  pcf 181 glem™ % moist.: 15.9 % moist.: 16.6
Assumed Specific Gravity: 2.60 Max Dry Density(pcf) = 113.2859 OMC = 15.9335443
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 99.83 Void ratio (e) = 0.43 Porosity (n)= 0.30
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.19
Date elapsed t z AZp temp a k k
(seconds) (pipet @ t) (cm) (deg C) (temp corr) (cm/sec) (ft./day) Reset = *
12/29/2009 2400 6 0.6588251 24 0.910 2.32E-08 6.59E-05
12/29/2009 3540 57 0.9588251 24 0.910 2.38E-08 6.73E-05
12/29/2009 3960 5.6 1.0588251 24 0.910 2.37E-08 6.73E-05
12/29/2009 4380 5.5 1.1588251 24 0.910 2.38E-08 6.74E-05
SUMMARY
ka = 2.36E-08 cm/sec Acceptance criteria = 25 %
ki vm
kl= 2.32E-08 cm/sec 1.6 % Vm = ka-ki| x 100
k2 = 2.38E-08 cm/sec 0.5 % ka
k3 = 2.37E-08 cm/sec 0.5 %
k4 = 2.38E-08 cm/sec 0.6 %
Hydraulic conductivity k= 2.36E-08 cm/sec 6.70E-05 ft/day
Void Ratio e= 0.43
Porosity n= 0.30
Bulk Density y= 2.10 glem® 131.3 pcf
Water Content W = 0.29 cm’/cm®  ( at20 deg C)
Intrinsic Permeability ki= 2.42E-13 cm* ( at20 deg C)
210 Beech Street 1717 East Erwin
Texarkana, AR 71854 Tyler, Texas 75702 Longvi7ec\)/3 \'Il'v:;;sc %tggf;;e:st
870-772-0013 Phone 903-595-4421 Phone 003-758-0915 Phone
870-216-2413 Fax 903-595-6113 Fax

; 903-758-8245 Fax
www.ettlinc.com
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GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Flint Creek Power Plant Bottom Ash Ponds
Date: 12/29/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3243-095 Permometer Data
Boring No..  B-7 a, = 0.031416 cm Siig";';‘;fgtm Equilibrium 1.7 cm
Sample: a, = 0.767120 cm* beginning  |Pipet Rp 6.7 cm
Depth (ft): 5-7' M; = 0.030180 C= 0.000434383 Annulus Ra 15 cm
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Red & Tan Sandy Lean Clay with gravel
SAMPLE DATA
Wet Wt. sample + ring or tare : 540.64 g
Tare or ring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 540.64 g Tare No.: T-4 Tare No.: T-20
Diameter : 2.75 in 6.98 cm? Wet Wt.+tare: 439.69  wetWt+tare 707.29
Length : 2.73 in 6.94 cm Dry Wt.+tare: 400.57 Dry Wt.+tare:  600.06
Area: 5.93 in"2 38.26 cm? Tare Wt: 219.47 Tare Wt: 160.23
Volume : 16.20 in"3 26552 cm’ Dry Wt.: 181.1 Dry Wt.: 439.83
Unit Wt.(wet): 127.05  pcf 204 glem™ Water Wt.: 39.12  waterwt.  107.23
Unit Wt.(dry): 104.48  pcf 167 glem™ % moist.: 21.6 % moist.: 24.4
Assumed Specific Gravity: 2.80 Max Dry Density(pcf) = 104.5286 OMC = 21.6013252
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 101.43 Void ratio (e) = 0.67 Porosity (n)= 0.40
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.37
Date elapsed t z AZp temp a k k
(seconds) (pipet @ t) (cm) (deg C) (temp corr) (cm/sec) (ft./day) Reset = *
12/29/2009 3120 5.9 0.7588251 24.5 0.899 2.08E-08 5.90E-05
12/29/2009 3720 5.8 0.8588251 24.5 0.899 2.00E-08 5.66E-05
12/29/2009 4380 57 0.9588251 24.5 0.899 1.92E-08 5.43E-05
12/29/2009 5040 5.6 1.0588251 24.5 0.899 1.86E-08 5.28E-05
SUMMARY
ka = 1.96E-08 cm/sec Acceptance criteria = 25 %
ki vm
kl= 2.08E-08 cm/sec 5.9 % Vm = ka-ki| x100
k2 = 2.00E-08 cm/sec 1.7 % ka
k3= 1.92E-08 cm/sec 2.4 %
k4 = 1.86E-08 cm/sec 5.2 %
Hydraulic conductivity k= 1.96E-08 cm/sec 5.57E-05 ft/day
Void Ratio e= 0.67
Porosity n= 0.40
Bulk Density y= 2.04 glem® 127.1 pcf
Water Content W = 0.36 cm’/cm®  ( at20 deg C)
Intrinsic Permeability kin= 2.01E-13 cm* ( at20 deg C)
210 Beech Street 1717 East Erwin
Texarkana, AR 71854 Tyler, Texas 75702 Longvi7ec\)/3 \'Il'v:;;sc %tggf;;e:st
870-772-0013 Phone 903-595-4421 Phone 003-758-0915 Phone
870-216-2413 Fax 903-595-6113 Fax 903-758-8245 Fax

www.ettlinc.com



ENVIRONMENTAL LOG WellNo.  B-1
Client: Flint Creek Power Plant Location Gentry, Arkansas
Project No: G3243-09 Task Surface Elev. Page 1 of 2
©
N 8
< < %_ Overburden/Lithologic .c,é _:EJ o Well < < Well
So¢g 25 | 9 | Construction | & o Construction
ot s “5 | & Graphics ol Details
n Z o
T.O.C. Elev.
0 _|GroundSurface _ _ _ _ ___ ______________| ___ ?, . o | __________]
CLAYEY GRAVEL(GC) red and tan f? -
\ i
5 ' 5
--dense i
--red, tan, and white B
--medium dense I
10 . 10
15 15
--native soil L
--gray, tan, and red; moist i
20 | 20
1 | LEAN CLAY(CL)red and tan; saturated .
25 | 25
Continued Next Page

Driller Tommy Cook

Logged By James Griffith

Drilling Started _11/3/09

Drilling Completed 11/3/09

Construction Completed
Development Completed

Type of Well

Drilling Method Rotary Wash

Borehole Diameter 6.5"

Well Casing 2.0" Dia.0.0' to 12.0'

Casing Type PVC
Well Screen 2.0" Dia. 12.0' to 22.0'

Screen Type Slotted
Slot Size 0.010"

Bentonite Seal _0-4' & 22-48'
Filter Pack Qty. _10-22'
Filter Pack Type _20/40 Sand
Static Water Level

Notes: Seepage @ 25' while drilling.

Grout Type _Bentonite

Hh
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ETTL Engineers & Consultants Inc.



ENVIRONMENTAL LOG Well No.  B-1
Client: Flint Creek Power Plant Location Gentry, Arkansas
Project No: G3243-09 Phase Task Surface Elev. Page 2 of 2
. b}
© Q
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
7
Continued from previous page

-] ———L o | | ]

I 7 N

| | SANDY FAT CLAY(CH) hard; red and tan; with gravel 7 i
30 / | 30

2 O % N

i LEAN CLAY(CL) very stiff; red and tan L
35 . 35

] | LEAN CLAY WITH SAND(CL) very stiff; red and gray -
40 |40

] | LIMESTONE moderately strong; limestone seams ~16"; gray; [ | | | i

4 crystalline clay; thick bedded; fresh; unfeatured T L
45 S [ 45

4 | -RQD<0.25 1 L

i 1 L

i [ 1 L

i [ 1 L

_ [ 1 L

- I T I T -

Bottom of Boring @ 48'

50
55
60

ﬁ
b B o

ETTL Engineers & Consultants Inc.



ENVIRONMENTAL LOG
Client: Flint Creek Power Plant
Project No: G3243-09

Phase Task

Well No. B-2

Location Gentry, Arkansas
Surface Elev.

Page 1 of 2

Overburden/Lithologic

Depth
Feet

Description

Sampler

Well
Construction
Graphics

Field
Strength Data
Graphic
Log
Depth
Feet

Well
Construction
Details

FAT CLAY WITH SAND(CH) stiff; red and tan

CLAYEY GRAVEL(GC) medium dense; red and tan; with sand and
gravel

SANDY LEAN CLAY(CL) red and tan; with gravel

CLAYEY GRAVEL(GC) medium dense; red and tan; moist

--native soil

SANDY LEAN CLAY(CL) very stiff; red and tan; with gravel

Continued Next Page

o

T.0.C. Elev.

o

10

15

20

25

T © 6 6 6 6 606 6 06 06066 6606060606066 060606060606 060606 060600
6 0606 0606060606006 0606060606006 060606060606 0606060 606000

o o o o o ° o o ° o o
o o ° o o ° o o o o

o o o o o ° o o ° o o
6 0606 0606060606006 0606060606006 060606060606 0606060 606000

Driller Tommy Cook

Drilling Method Rotary Wash

Bentonite Seal

Logged By James Griffith

Borehole Diameter 6.5"

0-3' & 25-50'

Filter Pack Qty.

13-25'

Drilling Started _11/3/09 Well Casing 2.0" Dia.0.0' to 15.0' Filter Pack Type _20/40 Sand

Drilling Completed 11/3/09 Casing Type PVC Static Water Level

Construction Completed Well Screen 2.0"  Dia. 15.0' to 25.0'

Development Completed Screen Type Slotted Notes: _Seepage @ 20' while drilling.

Type of Well Slot Size 0.010"

Grout Type _Bentonite

Hh
WF

ETTL Engineers & Consultants Inc.



Client: Flint Creek Power Plant

ENVIRONMENTAL LOG

Well No. B-2

Location Gentry, Arkansas

Project No: G3243-09 Phase Task Surface Elev. Page 2 of 2
5 o E| e
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
7
Continued from previous page

ST - 7 7777777777 T % B - T T T T T
30 | | 30
35 ] . 35

1 | LESTONE = T4 ik g : | : | i

_| | LIMESTONE ~ 8" thick limestone ledge I | I | B

i T L

- | | -

. | | -
40 S © 40

i [ 1 L

i [ 1 L

[ 1

i 7 L

i . L

4 | | -

i ] L

i I [ I [ L
45 | [ 1 | 45

i --rock cuttings; RQD<0.25 | I | I L

i 1 L

- | | -

. | | -

_ I I I I L

] | -solid rock seam @ 48' I [ I [ i

i — L
50 | [ [ | 50

Bottom of Boring @ 50’

55
60

ﬁ
b B o

ETTL Engineers & Consultants Inc.



ENVIRONMENTAL LOG Well No. B-3
Client: Flint Creek Power Plant Location Gentry, Arkansas

Project No: G3243-09 Phase Task Surface Elev. Page 1 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
»
T.O.C. Elev.
0 Ground Surface 0

I
|
|
[
I
;
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
N

SANDY LEAN CLAY(CL) very stiff; gray and tan; with gravel

--brown and red; with gravel

()]
o

--gray and tan; with gravel

SANDY FAT CLAY(CH) stiff; tan and red; with gravel

A\

10
--very stiff -
15 | 15
'CLAYEY GRAVEL(GC) medium dense; gray and tan; with gravel .
20 --native soil - 20
. --brown é -
25 | | 25
i ‘/é _
Continued Next Page
Driller Tommy Cook Drilling Method Rotary Wash Bentonite Seal 0-2' & 23-37'
Logged By James Griffith Borehole Diameter _6.5" Filter Pack Qty. _13-23'
Drilling Started _11/4/09 Well Casing 2.0" Dia.0.0' to 13.0' Filter Pack Type _20/40 Sand
Drilling Completed _11/4/09 Casing Type PVC Static Water Level
Construction Completed Well Screen 2.0"  Dia. 13.0' to 23.0'
Development Completed Screen Type Slotted Notes:
Type of Well Slot Size 0.010"
Grout Type _Bentonite

I
ETTL Engineers & Consultants Inc.



ENVIRONMENTAL LOG

Client: Flint Creek Power Plant

Well No. B-3

Location Gentry, Arkansas

Project No: G3243-09 Phase Task Surface Elev. Page 2 of 2
5 B g o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
»
Continued from previous page

| | LIMESTONE rock cuttings T % _

i 7 L
30 S [ 30

4 | -RQD<0.25 1 L

i 1 L

i [ 1 L

i [ 1 L

[ 1

B OO U RPN PPREURPPRPPRPRPY LI N

4 | LIMESTONE | I | I L

T [T i
35 S 35

i I T I T L

] | -RaD<0.25 - .

| Bottom of Boring @ 37' i
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45
50
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ENVIRONMENTAL LOG Well No.  B-4
Client: Flint Creek Power Plant Location Gentry, Arkansas
Project No: G3243-09 Phase Task Surface Elev. Page 1 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
B
T.O.C. Elev.
Ground Surface _ _ _ _ _ _______________ | _ 7 . o | ___
SANDY LEAN CLAY(CL) stiff; tan and gray; with gravel / i
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 5
CLAYEY GRAVEL(GC) medium dense; tan and red L
'LEAN CLAY WITH GRAVEL(CL) stiff, redand tan .
I 10
--reddish brown and tan -
| 15
'SANDY LEAN CLAY(CL) very stiff, tan and gray; with gravel .
--native soil i
native soi 20
1| CLAYEY GRAVEL(GC) medium dense; tan and red; with gravel .
25 | | 25
Continued Next Page
Driller Tommy Cook Drilling Method Rotary Wash Bentonite Seal 0-3' & 23-50'
Logged By James Griffith Borehole Diameter _6.5" Filter Pack Qty. _13-23'
Drilling Started _11/4/09 Well Casing 2.0" Dia.0.0' to 13.0' Filter Pack Type _20/40 Sand
Drilling Completed _11/4/09 Casing Type PVC Static Water Level
Construction Completed Well Screen 2.0"  Dia. 13.0' to 23.0'
Development Completed Screen Type Slotted Notes:
Type of Well Slot Size 0.010"
Grout Type _Bentonite

I
ETTL Engineers & Consultants Inc.



ENVIRONMENTAL LOG Well No.  B-4
Client: Flint Creek Power Plant Location Gentry, Arkansas
Project No: G3243-09 Phase Task Surface Elev. Page 2 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
7
Continued from previous page

] | SANDY LEAN CLAY(CL) very stiff; tan, red, and gray; with gravel % i
30 | 30

| | CLAYEY GRAVEL(GC) loose; tan, gray, and red; saturated .
35 . 35

| | SANDY LEAN CLAY(CL) very stiff; tan, gray, and red; with gravel .
40 | | 40

] --soft -

B T R PP PP PPP PP .% L
45 GRAVEL (GP) white At - 45

_ ..I L

i X L

4 .‘- L

] P b o

O OO PO PRORPPPRO ® I

i SANDY LEAN CLAY(CL) stiff; red; with gravel L
50 | 50

Bottom of Boring @ 50’

55
60

ﬁ
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ETTL Engineers & Consultants Inc.



STATE OF ARKANSAS
REPORT ON WATER WELL CONSTRUCTION & PUMP INSTALLATION

A Contractor Name & Number: ETTL Engineers & Consultants Tnc cf 1401 10
#2418 LOCATE WITH ' X' IN
2 Driller Name & Number; __Thomas Cook D SECTION BELOW
3 Pump Installer Name & Number: P a8 AR
4 Date Well Completed: Nov. 3, 2009 New Well 3 Replace or Work-over [] -+ T +; SADS
5 COUNTY 6 FRACTION 7 SECTION |8 TOWNSHIP 9 RANGE [, 4&\_ 2
Benton NE Yiof SW Yiof 8 T18N R33W M
L e L b
LONGITUDE LATITUDE L i | i
11 94 o 31 + 20,8~ i1 o 15 » 0.3 ”
it
B 1 DESCRIPTION OF FORMATION: DEPTHS IN FEET Dl LAND OWNER OR OTHER CONTACT PERSON:
B_1 FROM | TO NAME AEP
clayey sand-Red, Tan & 0122 STREET ADDRESS 21797 SWEPCO Plant Rd.
cITY Gentry, AR 72734
Gray
2 CASING FROM 41 TO 127 w/ 2 "D
FROM TO w/ “Ip
TYPE CASING: PVC
3 SCREEN
TYPE: pyC pia 2" SLOT/GA 0. 010}"
SETFROM 12 FTTO 22 FT
TYPE: DIA SLOT/GA
SET FROM FTTO FT
4 GRAVEL PACK FROM 10 FTTO 29 FT
ATTACH ADDITIONAL SHEETS IF NECESSARY
¢ BACK FLLED WITH: _Bentonite
2 TOTAL DEPTH OF WELL 22 ft FROM 4 FTTO 10 FT
DEPTHS TO WATER 23 .
3 PRODUCING FORMATIONS. 6 SEALEDWITH: .. Cement
FROM (0 FTTO 4 FY
STATIC WATER
4 LEVEL Ft below land surface FROM FTTo il
7 DISINFECTED WITH:NA
in O
5 YIELD gallons per O min O hr 8 USE OF WELL:
6 DIAMETER OF BORE HOLE 6.5 IN DOMESTIC 0 COMMERCIAL a
IRRIGATION [} MONITOR b
PUMP REPORT
C N A LIWESTOCK/POULTRY O TEST WELL |
I TYPEPUMP: SUBMERSIBLEL) TURBINED JETO OIL/GAS SUPPLY 0 SEMI-PUBLIC 0
2 SETTING DEPTH: FEET . PusticsuePty O  omHeR
3 BRAND NAME AND SERIAL NUMBERS: (A/C HEATPUMP TYPE WELLS)
SOURCE O RETURN [
L L
4 RATED CAPACITY gailons per minute CLOSED LOGP -
9 {ForA/Conly) Will system also be used for purposes other than
5 TYPE LUBRICATION Heating or Air Conditioning?
6 DROP PIPE OR COLUMN PIPE SIZE if yes, name use: ves O ne
7  WIRE SIZE 10 (For A/Copen-looponly) Into what medium is water returned?
8 PRESSURE TANK ... SIZE, MAKE, MODEL 11 REMARKS
9 DATE OF INSTALLATION OR REPAIR Flush mount surface completion
10 Is there an abandoned water welf on the property? 12 SIGNED DATE
AND.7 JAN Waler Well Gonstru milsslon, 101 East Capilel, Suite 850, Lille Rock, AR 18201 o S '
ACH-6846

COMMIBSION COPY



STATE OF ARKANSAS
REPORT ON WATER WELL CONSTRUCTION & PUMP INSTALLATION

Commission, 1

rkansas Waler '

ACI-5946

Tuctic.

ast Capltol, Suite 350,

A! Contractor Name & Number. ETTL Engineers & Consultants Inc o# 1401 10
LOCATEWITH ' X' iN
2 Drifler Name & Number: __L1Omas Cook o# 2418 SECTION BELOW
3 Pump Installer Name & Number: ph M08 ARG
4 Date Well Completed: Nov. 3’ 2009 New Well [ 'Replace or Woark-over [] 4+ +,1;\+ 1 +
& COUNTY & FRACTION 7 SECTION |8 TOWNSHIP 9 RANGE P A S0
Benton NE Y4 of SW 4 of 8 T18N R33W + 1 + +
2R EE X X
LONGITUDE LATITUDE s L i i
11 94 o 31 ¢+ 28.0 - 11 36 ° 15 1.5 o
B 1 DESCRIPTION OF FORMATION: DEPTHS IN FEET D1 LAND OWNER OR OTHER CONTACT PERSON:
B-2 FROM | TO NAME AEP
Clayey Sand- Red & Tan 0| 28 STREET ADDRESS 21797 SWEPC Plant Rd.
CITY Gentry, AR 72734
2 CASING FROM 0 TO 15 wr 2 1D
FROM TO w/ "0
TYPE CASING: py(
3 SCREEN
TYPE: PYC ,. DIA2T SLOT/GAQ ., 010k
SET FROM i5 FTT0 2 5 FT
TYPE: DiA SLOT/GA
SET FROM FTTO FT
4 GRAVEL PACK FROM 13 FTTO 25 FT
ATTACH ADDITIONAL SHEETS IF NECESSARY n
25 1 5 BACK FILLED WiTH: Bentonite
2 TOTAL DEPTH OF WELL t FROM 3 FTT0 13 ¢7T
DEPTHS TO WATER .
3 PRODUCING FORMATIONS. dry 6 SEALEDwiTH: Cement
FROM O f170 3 FT
STATIC WATER
4 LEVEL Ft below land surface FROM Frio il
7 DISINFECTED WITH: NA
in &
5 YIELD gallons per O min O hr 8 USE OF WELL:
6 DIAMETER OF BORE HOLE 6.5 IN DOMESTIC ] COMMERCIAL O
L
IRRIGATION 0 MONITOR R
PUMP REPORT
C NA LIVESTOCK/POULTRY O TEST WELL 0
1 TYPEPUMP: SUBMERSIBLED TURBINEO JETO OIL/GAS SUPPLY () SEMI-PUBLIC [}
2 SETTING DEPTH: FEET | _PuBLICSuPPLY O  OtHeR
3 BRAND NAME AND SERIAL NUMBERS: (A/C HEATPUMP TYPE WELLS)
SOURCE ] RETURN a
L a
4 RATED CAPACITY gailons per minute CLOSED LooP
5 TYPE LUBRICATION 9 {ForA/Contyl Wull_s.ysl.emalsobe used for purposes other than
Heating or Air Conditioning?
6 DROP PIPE OR COLUMN PIPE SIZE if yes, name use: yes O nol}
7  WIRE SIZE 10 (For A/C open-loop only)  Into what medium is water returned?
8 PRESSURE TANK ... SIZE, MAKE, MODEL 11 REMARKS
F h ce ti
9 DATE OF INSTALLATION OR REPAIR lush mount surface completion
10 Is there an abandoned water well on the property? 12 SIGNED

Littla Rock, AR

COMMIGEION COoPyY



STATE OF ARKANSAS

REPORT ON WATER WELL CONSTRUCTION & PUMP INSTALLATION

ACI—6946

AN 89

i
Ai Contractor Name & Number: 21T Engineers & Consultants Inc ct 1401 1(())GATE WITH 5 I
L 1 r
2 Driller Name & Number: Thomas Cook p#_2418 SECTION BELOW
3 Pump Installer Name & Number: pH 04 DA BE
4 Date Well Completed: NOV, 4, 2009 New Well (K Replace or Work-over ] T A RS
5 COUNTY 6 FRACTION 7 SECTION |8 TOWNSHIP 9 RANGE MR 28 DE
Benton SE  wof NW viof 8 T18N R33W 1t +
-+ 4+ - &+ 4 + A
LONGITUDE LATITUDE NS
1 o 31 + 26,9 ~ 11 36 o 15 * 7.0 "
BB 1 DESCRIPTION OF FORMATION:  DEPTHS IN FEET D; LAND OWNER OR OTHER CONTACT PERSON:
B-3 FROM [ TO NAME ARp
cl Sand-G - STREET ADDRESS 21797 SWEPCO Plant Road
ayey sand-Gray, Tan 0 | 23 oTy Gentry, AR 72734
and Red
2 CASING FROM g1 TO 437 W/ 5 - "ID
FROM TO 1% "D
TYPE CASING: PVC
3 SCREEN
TYPE: py( bia on SLOT/GA ¢ Lotop
SETFROM 13 FTTO 23 FT
TYPE: DIA SLOT/GA
SET FROM FTTO FT
4 GRAVEL PACK FROM 10 FITO 23 FT
ATTACH ADDITIONAL SHEETS If NECESSARY :
23 1 b BACK FILLEDWITH: _Bentonite
2 TOTAL DEPTH OF WELL t FROM 5 170 10 FT
DEPTHS TO WATER )
3 PRODUCING FORMATIONS. 11.5 6 SEALEDWITH: _ Cement
FROM 0 FTTO 2 FT
STATIC WATER
4 LEVEL Ft below land surface FROM FTTOo il
7 DISINFECTED WITH: NA
i h
5 YIELD galtons per O min O hy 8 USE OF WELL:
6 DIAMETER OF BORE HOLE 6.5 IN DOMESTIC Q COMMERCIAL ]
IRRIGATION O MONITOR 7. §
PUMP REPORT
C NA LIVESTOCK/POULTRY D TEST WELL O
T TYPEPUMP: SUBMERSIBLED TURBINEDO JETO OHL/GAS SUPPLY O SEMI-PUBLIC 0
2 SETTING DEPTH: FEET [ PuBLICSUPPLY =~ O  OTHER
3 BRAND NAME AND SERIAL NUMBERS: (A/C HEATPUMP TYPE WELLS)
SQURCE O RETURN o
4  RATED CAPACITY galions per minute CLOSED LOOP -
9 ({ForA/Conly) Wiil system also be used for purposes other than
5 TYPE LUBRICATION Heating or Air Conditioning?
6 DROP PIPE OR COLUMN PIPE SIZE if yes, name use; yes O noO
7  WIRE SIZE 10 {For A/C open-loop only) Into what medium is water returned?
B PRESSURE TANK ... SIZE, MAKE, MODEL 11 REMARKS
9  DATE OF INSTALLATION OR REPAIR Flush mount surface completion
10 s there an abandoned water well on the property? 12 SIGNED | .-

Cnmcon o

n, 101 East Gepliol, Sulte 350, Litlle Rock, AR 72201

COMMIBBION COPY



STATE OF ARKANSAS
REPORT ON WATER WELL CONSTRUCTION & PUMP INSTALLATION

A1 Contractor Name & Number: BT L Engineers & Consultants Inc cf 1401 10
- H 2418 LOCATEWITH " X' IN
2 Drifler Name & Number: Thomas Cook D SECTION BELOW
3 Pump Installer Name & Numbar: pH i bd SE B
4 Date Well Completed: _Nov. 4, 2009 New WellX) "Replace or Work-over M -+ wz’ :\+ F o+
5 COUNTY 6 FRACTION 7 SECTION |8 TOWNSHIP 9 RANGE _;_ 1 '\_/,, 1 + A
Benton SE Yiof  NW viof g T18N R33W MRS NS
LONGITUDE LATITUDE A 1 L L
19 94 o 31 . 27.8 o 11 36 o] 15 ¢ 8.9 ”
R
B 1 DESCRIPTION OF FORMATION: DEPTHS IN FEET D1 LAND OWNER OR OTHER CONTACT PERSON:
B-4 FROM | TO NAME AEP
Clayey Sand-Tan, Gray 0 23 STREET ADDRESS 21797 SWEPCO Plant R4,
CITY Gentry, AR72734
and Red
2 CASING rFROM 0" T013° w/ 2 “Ip
FROM TO W/ "1D
TYPE cAsING: PVC
3 SCREEN
TYPE: PVC DA 2" SLOT/GAQ, 010
SETFROM 13 FTTO 23 FT
TYPE: DIA SLOT/GA
SET FROM FTTO FT
4 GRAVEL PACK FROM 11 FTTO 23 FT
ATTACH ADDITIONAL SHEETS IF NECESSARY .
f 5 BACK FILLED wiTH; Bentonite
2 TOTAL DEPTH OF WELL 23 t FROM 3 FTTO 11 T
DEPTHS TO WATER .
3 PRODUCING FORMATIONS. 23 6 SEALEDWITH: _Cement
FROM FITO 5 FT
STATIC WATER ]
4 LEVEL 7.5  Ftbelow land surface FROM FT 10 FT
7 DISINFECTED WITH: NA
in O
5 YIELD gaiflons per O min hr 8 USE OF WELL:
6 DIAMETER OF BORE HOQLE 6.5 IN DOMESTIC 0 COMMERCIAL O
IRRIGATION 0 MONITOR i
PUMP REPORT
C NA LIVESTOCK/PQULTRY [ TEST WELL 0
v TYPEPUMP: SUBMERSIBLELl TURBINEO JETD OiL/GAS SUPPLY O SEMI-PUBLIC 0
2 SETTING DEPTH: FEET . PuBLICSUPPLY O  OTHER
3 BRAND NAME AND SERIAL NUMBERS: (A/C HEATPUMP TYPE WELLS)
SOURCE a RETURN 0
SED
4 RATED CAPACITY gallons per minute cto Loor -
5  TYPE LUBRICATION 9 {For A/C onf\_/) Wlll_s.ysl.em alsobe usedfor purposes other than
Heating or Air Conditioning?
6 DROP PIPE OR COLUMN PIPE SIZE If yes, name use: yes O nol]
7 WIRE SIZE 10 (For A/C open-loop only)  Into what medium is water returned?
8 PRESSURE TANK...SIZE, MAKE, MODEL 11 REMARKS
9 DATE OF INSTALLATION OR REPAIR Flush mount surface completion
10 Is there an abandoned water well on the property? 12 SIGNE%M/ ,
AND-7IANBY  ATKANSas Walar Wall Consiruction Gommem e ‘Capitol, Sulto 350, - Lillle Tiock. A 72801 B
ACI—5945

COMMISSION CORY
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SOUTHWESTERN ELECTRIC POWER COMPANY

Shreveport, Loulgiana

This agreement made this  18th day of February , 1975, by and batween

Machen Construction Company, (hereinafter called the “Contractor"),

Little Rock, Arkansas, and Southwestern Electric Power Company,

(hereinafter called the "Ouner').

WiTNESSETH:

(1)

2)

(3

(4)

5)

This contract ig to be performed by Machen Construction Company
(Contractor), within the State of Arkansas, and the partifes hereto
covenant and agree that it 1is and shall be construed as an

Arkansas Contract, in sccordance with the laws of the State of
Arkansse, and the parties hersto shall have &1l the rights, privileges,
remedies and Immunitias applicable under the lawa of sald State.

Contractor agrese to complete the plent site clesring, grubbing and
grading, railroad bed construction, ash pit dike construction and
related work, and excavation and embankment for the Generating Plant
area, as set forth in the Specifications, at Owner's ¥lint Cresk
Power Plaut site located in Benton County, approximately two and
one-half (2-1/2) miles southwest of Gentry, Arkansas,

Contractor agrees to do the work in accordance with the Specificationa
and Drawings attached hereto and made a purt hereof. Any changes i
the Specifications or Drawings will not be a part of this contract
until ordered in writing by the Owner.

Contractor agrees to furnish in good operating condition all construction
equipment, tools and supplies necessary to complete the work in the time
set forth 1in paragraph 6.

Contractor covenants, represents, and warrants:

(a)} That all applicable provisions of Executive Order No, 11,246,
dated September 24, 1965, the Rulea and Regulations promulgated
thereunder by the Office of Federal Contract Compliance of the
United States Department of Lehor, and 21l applicable require-
ments of the Equal BEmployment Opportunities subchapter of the
Civil Rights Act of 1964, have been fully met and observed in
respect of the manufacture of the materials and equipment or the
performance of services covered by thia order;




FLINT CREER POWER PLANT

SOUTHWESTERN ELECTRIC POWER COMPANY

GERERAL CONDITIONS

GENERAL

These specifications cover the Plant Area clearing and grubbing, plant
site and coal yard grading, ash pit dike comstruction and related work,
railroad bed construction, excavation and embankment for generating
plant area, and other work as par attached drawing(s} and the following
gpecificatrions. We have attempted to list all major requirements of
construction, and any requirements not specifically covered by these
specifications and/or drawings, but essential to the accomplishment of
this project as proposed herein will be considered a purt of the con-
tract price to satisfactorily complete this job. ’

DRAWINGS

Drawings will show the scope of the work., All such drawings shall be
considered as a part of these specifications.

INTERFRETATION OF DRAWINGS AND BIDDING DOCUMENTS

If any Contractor contemplating submission of a bid for the proposed

work is doubtful as to the true meaning of any part of the specifications,
or other contract docmments, or finds discrepancies in or omiesions from
the drawings or specifications, he shall submit to Southwestern Electric
Power Company, hereinafter referred to as “Owner", a written request for
interpretation or correction thereof. Interpretation or correction of
the contract documents will be mailed or delivered to each Contractor
receiving a set of documents. The Ownexr will not be responsible for any
other explanations or interpretation of the proposed documents,

CHANGES AND ALTERATIONS

The Owner, through its inspector or accredited representative, will
have the right to make such changes and alterations in the quantities
of work as may be considered necegsary or desirable, and such' changes
ghall not be considered as a waiver of any condition of the contract,
nor shall they invalidate any of the provision thereof. Tha Contractor
shall perform the work as iIncreased or decreased, and no allowances
will be made for anticipated profits. Altered quantities will be paid
for at the contract unit price.




21.

22.

24,

25.

beyond the control of the party affected, including, but not limited

to, acts of goverumental szuthority, acts of God, strikes or other
concerned acte of wvorlkmen, unavailabllity or substitution or diversion
of labor or materials sad operating equipment, fires, floods, explogions,
riots, war, rehellion, and sabotage, but the foregoing shall not be
congpidered s waiver of either party's obligations under thia sgreement.

PROTECTION OF ADJOINING PROPERTY

The said Contractor shall take proper means to protect the adjacent or
adjoining property or properties in any way encountered, or which may
be injured or seriocusly affected by any process of construction, to be
undertaken under rhis agreement, from all dsmage or injury by reason
of said process of comstruction; and he shall be 1lable for any and all
claims for such dama;c on account of his failure to fully protect all
&djoining property. The Contractor shall be responsible for the pro-
tection from damsge by fire, falling trees or any other ceuse resulting
from the contract work, of the property, crops, timber, grass, livestock,
fences, gaps, gates, cattleguards, buildings, or any other assets of
adjoining landowners. The Contractor shall be responsible for the
repair of such damaged property and shall make repairs without delay,

HEADINGS OF ARTICLES

The headings of srticles, sections, paragraphs, and other parts of the
contract are for convenience ounly aud do not define, limit or conatrue
the contents thereof.

PAYMENT

A. Purchaser agrees to pay the Contractor monthly as the work is com-
pleted but the total of such payments on account shall at no time
exceed ninety percent (907) of the mutually agreed upon value of
the work completed.

B. Ten percent {107) upoor completion of work and accept.

€. Ouner shall fsunish engineering required to determine quantities

for paymseut.
PROTECTION OF BENCHMARKS

Benchearks, stakeu, marks, etc., shall be carefully preserved by the
Contractor, and in case of carelees destruction or removal by him or
his ewployees, such benchmarks, stakes, marks, atc., shall bs replaced
by the Owner at the Contractor's expense.

ENGINEER
Whenever the word Engineer is used in this contract, it shall be under~

stood as referring to the Owner's guthorized engineer or supervigor
unless specifically noted otherwige.

N E el e,
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JOB SPECIFICATIONS
FOR
ASH PIT DIRES
FLINT CREEK POWER PLANT

GENERAL DESCRIPTION

The coal fired plent will require an area for storage of aah., A
forty-one (41) &cre pit will be utilized as & settling acea for ash.

A smaller pit will be used &3 a secondary settling area. The effluent
of thia secondery will then ilow into the main lake, :

This specification will cover coastruction of che containment diken,
clearing the primary and secendiry settling basins, building the
intercomecting caral and excavating within the secondary basin.
Cross sections of the dikes snd interconnrecting canal are shown on
FCX-31. Areas to be excavated or filled are shown on FCX-4,

This specificz:ion will ale: cuves *he placement of temporary culverts
under the dikes and construction of a spfllvay connecting the secondary
ash settling basin to the leke as shown on Drawing F¥CX- & .
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et JOB SPECIFICATION

FIINT CREEK - UNIT 1
6 SOUTHWESTERN ELECTRIC POWER COMPANY

ASH PIT DIKES
SCOPE_OF WORK ‘

Coanstructisn ~f ash pond DIYES, including clearing, grubbing, placing
compacted fill, structurea n dike pipes through dike, Wier box complete by °* . L
sthers

1-1 WORK FREISHED AND INSTALLED OR PERFORMED: Contractor shall furnish, T
fabricate, deliver and unload materials and equipment far, shall store, ‘
protect and remyve materiale and equipment fr-m storage for, and shall
install, conatruct, erect or perform and finish the following WORK:

a. Earthwork, including eles: ng and grbring, excavation, backfilling,
filling and 35il]l eompacgtion eantrsl.

b. Constructi-n of earth dikes along the sides and within the ASH
Storage Area.

¢, Miscellane»us Constrection including concrete work, metalwork,
carpentry work, and galvanized corrugated metal pipes.

d. Grass work, including soll preparation, seeding, fertilizing and
. saintenance.

e. Bedding courses and riprap as shown on the drawing.

1-2 RESPONSIBILITY FOR RESTRICTION OF NATURAL DRAINAGE DURING FILL FLACEMENT:

Contractsr shall nat place any i1l for dikes, etec., across routes aof
natural drainage until provisiins are made to drain surface runoff into
d.ainage ditches f>ming a part sf the WORK.

No surface ran->ff gshall be ponded »r restricted t> a greater degree than
would have occurred naturally either before the beginning of constructisa
or after completion >0 the WORK, unless approved by Purchager's represen-
tative,

Shsuld panding v yestrictisn +f surface run~éf resnlt in water being .
backed up i) property not owned by Purchaser or onts Purchaser't property
where witk by ~ther contractars is either under way or completed or where
materials or equipment are being stored, all damages resulting therefrom
shall be responsibility of Contractur.

Tempsrary Slopes: Temporary construetion sinpes in exeavation or in
i1l used for temporary drainage channels shall not be steeper than 3
horizontal to 1 vertical, except a8 indiecated on the drawings or as

approveds
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ASH PIT TIXKES
SOUTHWESTERN ELECTRIC POWER COMPANY

DIVISION 2 ~ TRCIUNICAY, REQUI REMENTS

SECTION 2-1: EARTHWORK
2-1.1 SECTIOM SCoPR
— T NS

8-1.1.1 This zection of the Specification includen requirements for the
following, as indicated on the drawings, ag hereinafiap apscified

(under the Article nuabers indicated), or as required to Properly
couplete the WORK: . g

2-1.2  Serviees of Tesiing Laborstory DR
2-1.3 8511 Data gnd Tonography
2-1.%  Removal of Sod and Topaoil
2-1.5 Rxeavation ’ '
2-1.6 Compacted Fi11
2-1.7 Equipment
2-1.8 Fill Placement
2""'1-9 mmu
2-1.10 Excavation & Fill for Corrugated Metal Drainage Piping
2-1.11 Dralzage Pitches .
2-1.12 Pedding Course for Riprap ' ’
2-1.13 Riprap
2-1.1% Grading

- 2~1.15 Seeding

EEITS AT

2-1.2 SERVICES OF TESTING TLABORATORY '
#i11 be Turnished ty Purchaser for use in connection with controlled

Compacted £ill, as specified in Article 6.2 of Form 1714,

2-1.3 S0IL DATA AND TDPOGRAPH!
A= specified in Article 2 of Form 1714. DPrawings are included, ana
borings will be availahle for inspection at SWEFCo or Stewart,
White & Asgociates, Inc. ;

-

2-1.h REMOVAL OF Sob AND TOPSOIL,

As specified in Article 5.6 of Form 171k, Stockpile topaoil on
site, vhere and as requeated by M rehaserts representativa, for

later reuge. Dispose of god on site as requested by Murchaser's
representative. :

2-1.5 EXCAVATION

2-1.5.1 As specified in Article 3 of Form 1714, Dispose of a1l excavated
- waterials on site, either ag fi1l material or in atockpile srea,
&r requested by Purchaser's representative. The Contractor's unit p

excess of the 2000 foot free haul distance
- quarter. Itemy 140 (Overhaul) of the 197
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and digpozed of .

2-1.5.3 Dﬂwa!t_.‘li&g: ™ 171k ang ag
Puring eourse of the WORK, .
t slope in excavation and gp - -

2-1.6 CoMPACTED iy,

2-1.6.1 Conform tn the applieable raquirements of Article 6 of Fomm 171
&nd requirements hereinaftep specified. ol

2-1.6.2 Cipss and Iype:

One of the following es indiecateq on the drawings,
8. Class 1,

.

Regulgr Compacted Fill, Type RCF1, Granulap Materiaz,

b. Clags 1, Regular Compacted Fill, Type RCF2, Cohesiva Materia),
¢. Class 2, Controlleq Compacted Fill, Type CCFl, Granular Material
a.

Class 2, Controltleq Compacted Fiiy >
2-1.6.3 Halerinl:

Type CCF2, Cohesive Materiay

] the drawings, or from othar
approved stockpiles Or borrew areag off gite. 431 Sources of dike |
i Dproved by the Purchaser'y represen~

tain any cobbles op broken
i e TOCK lnrpey than nipe i

(9) inches maxinum dimension gt Sime of
Placement gnd compaction, '
2-1.6.4 Compacting Pensities: pike £ill ghall be loosely placed in
layers nnot exceeding ten {10} inche

%. Each layer of fill shail
be theronghiy compacted by means of & rheepsfoct roller op ¢
Mainabie tired rollers of edequate capacity ang throogh zuepi-

fe ares to obtain npt less than 59 percent of the neximum

Mdified Proctgy density in accordance with Ay Teat D1557, latest

editing,

2.1.6.5 Dismm:xl ~f rpranie Materialg:

Veretagjon, organjec material, and
obthnpe areigm materials re

maved in preparation of subgrade, as

2-1.6.6 Treparation ap Subrrade: Prigy t, Placement of fijy material ang
after =iripping, the subgrade shali

be compacted ( Proofrolled)
throush sufTicient passes of &n approved sheepsroot roller eapable
of densit‘ying the present surface to not 1l=ss than S0 percent of
the maximum Modified Proctor density in accordance with ASTM Test
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’ 2-1.7 EQUIPMENT

2-1.7.2 ¢ ction Equipment: Equipment to he used for corgbructing £113
wmay consist of any type normally eonsidered snitable to construct
embankments for dams or highways, Matn compaction equipeent,
including heavy pneumatic tired rollers, sheepsfoot rollers,
R vibratory compactors, shall be Bubjeat to approval of Purchasepts
Ty representative.

. In addition to the foregoing equipment. Contractor shall heve o

the following equipment available at the WORK:

‘®.1 Fower tampers to be used for compaction of material in areas
where it ia impractical to use & roller or tractor, .= .

< 2.2 A plain cylindrical rcller, weighing not less than 1,000
Pounds per lineal foct for Tolling the gurface of £ill
smooth for drainage in case of heavy precipitation.

.3 Dises, harrows, and motor graders for drying and mnintaining
ri1z. .

2-1.8 FI1L PLACEMENT

the best practicsble degree of compaction, and stability,
Travel on the £ill shall be satj sfactorily controlled to
prevent tracking or cutbing £i11.

b. Sueccessive loads of material shall be dumped so as to produce
the besi practieable distribution of material, and for thig
Purpose locations in earth £iil where individunl loads 8hall
be depssited may be designated. If the gurface of any layer
of material to be placed thereon has formed a hard over-
eompacted cruat from traffic, it shall be moistened or hoth
miistened and scarified ag required before the Succeeding layer
of material is placeq, :

€. VWhen rain is expected, and at the end of each working day, fill
. shall be rolled with a plain cylindrical roller to form a
smooth surface with sufficient slope to cause rapid runoff of
rainwater. Before resuming placement, this surface ghall be
scarified and moistened, as required. If Purchaser's repregen-
tative deterwines that the rolled gurface of any layer of earth

|
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of £i11 unti} &pproval to proceed ig given by Purchaserts
Tepresentative and the, Conaulting Engineers, . !

1

2-1.9.1 As specified in Article 7 of Form 1714,

2-1.9.2 Hateriagl shall be same a8 indicmted in Article 2-1,6.3 for
: Compacted P11,

2-1.10 EXCAVAT?OH AND FILL FOR CORRUGATED METAL DRAIN PIPING
As epecified in Article 9 of Form 1715,

2-1.11 DRAINAGE DITCHES
-"—'—'—M

Cut and/or ri11 drainage ditches (if requs réd! to cross sectiong
and profiles indicated on the drawinga, A1} surfaces shall be
well compacted,

2-1.13 RIPRAP |
2-1, 13.1 Material:

e




1;‘ .
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2-1.13.2 Size and Gradation

SENT &1LUNDY
NEERS
CHICASD

ENGI

or cther &tone, free
quality,

Riprap zhal} consizt of quarried stone,
from structural defecta an
containing shale, ’
which wiy} readily
weathering, shall n Any sto
incipient fractures and aeamy and hag g
to withstand vesthering after long expo
shall be ecnsidepred suitable for thig burpose. Upon presenta~ .
tion or satiafactory evidence of ability to withgtana veathering,
such stone may be uged without laboratory testing. :

e which ig free from
iven evidence of ability
sure to the elements :

In case newly quarried stone or gtone of questionable weathering ol
auality is proposed, it shali te subjected to the sodium sulphate
Soundnesa test and shall show a logs, after cycles, of not more
Matarials failing thig ¢ ¢ may be approvel -
and thawing, it .
Soundnens method R
Azgregate

s "Methad
reezing and Thawing®

H

i

The moist unit weight of riprap shall not be less than 164 ‘
pounds per cubie foot.

.

a.

2.

a.

a.

b.

Riprap ahall be reasonably well graded ang quarried stone _
shall have & gradation conforming to the following weight Agjbg
Limita: 23

ceiseens 450 1ba.

1 Maximum aize.....“.......“.."

LELIE IR BT T

+2-0.200 lba,
LN 080-_120 lbﬂ-

2

3
5

5

At least 25 percent greater than, ..

45 percent - 75 percent from - to

LK I NI

Not more than 25 percent lesg than........,...50 lba,
1y

Sqna and rock dust not more than...........,..S percent -

any stone shall be not leay than
on for at least 60 percent of the
the shortest dimension shall be
longest dimension,

The shortest dimension of
1/3 of the longest Qimensi
riprap. For the balance,
not less than 1/5 of the

IT an alternate i
alternate shall be etated in the
with the price saving.




2-1.13.3 Pl&cig:

2-1.1% GRADIRG'

As specified in Article 8 of Foym 1714, and as indicated on the
ings. . ‘

2-1.15 sEEDING

2-1.15.1 an slopes and surfaces, as indicated on the drawings, shall be
Seeded as hereinsfter speeii"ied. ‘

Toggoii :

Material: Approved topsoil from topsoil rreviously excuvated

a.

d.

a.

Riprap shall be Placed by dmgune, clamshell or gimilse
equipment which Shall be operated so ag to place each load
of mater{al ip approximately its final rosition without
farther reworking, and without €xcessive height of drop,

Placement operations, including handling, stockpil:lng and
transporting, &hall, be accomplished in guch manner so ag to
produce & reagonably well graded masa of rock with minimum
rercentage of voids, free from objectionable pockets of amall
stones and clusters i

Tegular finished aup

drawings. The riprap shall be Placed ta this ful)
thickness in one operation, Thickness shall not he
the minimum at any point. Hand Placing to a limited
Bay be required, but only %o the extent neceggary to
regulis gpecifieqd foregoing.

In ny case shall g bulldozer be uged in shaping the riprap
glopeg.

Y

and stockpiled on the site op approved topsoil from 8ources
off the broperty or both,

Placing:

Spread topsoil evenly €5 g depth which, aftep settlement ang
compaction, shall be 4 inches, Do not Spread when ground
or topgoil is excessively wet or otherwise in any condit on
detrimental to the work; if existing surface has becsme
hardened oy crusted, rake or otherwise break up to provide
bond with layer of topsoil,




b.3 Completed finish grading shall provide 8 smooth grade, true to

2-1.15.3

bl b

C,
2-1.15.4

.

indicated elevations, ¢ross sectisng and profiles, properly . 8
drained and free from pockets or high apots, and us appraved B
for subsequent fertilizing mnd seeding operations as hereivaftor - ]
apecified. )

Fertilizing: .

Material: Ready-mixed material having an analysis of 16-8-8 B
nitrogen, available phosphoric acid and water S0luble potagh, -
Deliver to job in zealeq containers with weight, analysls, and »
name of manufacturer clearly indicated on each container. . :

Storage: Store in much & mamner as will not impair fertilizer'g '3:.11“
effectiveness, ‘ . , NN

e "l

Coverage: 300 1bs. per acrs,

Beeding Time: o fertilizing and seeding as soon as possible ‘
&fter completion of finigh topsoil work, However, do no fertie
lizing or seeding during windy weather or when ground is wet
or in an otherwige untillable condition, '

Seed:

' ¢
'

)3
B

~

Seed shall be un-Hulled Bermuda and Rye grass Lo T ‘
with purity and germination of 95 mng 30, respectively, Co T

Coverage: Bertuda:5 Ibg, per 1000 Sy - Rye grass 21 1bge, per 1000538
Al]l seed shall comply with all applicable laws and regulations ",
of the State ofirkansas and of U.S, Department of Agriculture, '
Have seed delivered to Job in gealed containers, v ,
Furnish £+ Purchagser duplicate signed copies of statement by seed N
vendor that each lot of seed has been tested by a recognized lab-
oratory for geeq tegting within six months of date of delivery,

and complies with gl requirements for the specified geed, ;

Protection: Inmediately after seeding, cover seedeqd BYSAS yith two (ﬁ
tons per acre of atraw mulch and anchor this by spraying with cutback
asphalt (RC-3) at the rate of ,1D gallon per 8q. yd, :
Sowing_and Maintaining, Ete.: Methods of preparation of smeed beds,
fertilizinm, geeding, sprinkling, maintaining, repeir, and reseeding
23 required will be at option of Contractor. Work shall not be ot
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SOUTIMESTERN ELECTRIC PUWER COMPANRY
— S ST AT ANY

FLINT CREEK POWER PLANT - UNIT #1
DIVISION 2 - TECHNICAL REQUIREMENTS

SECII0N 2-2: CLEARING AND CRUBBING

2-2.1 SECTION SCUFE

2-2.1.1 This Section of the Specification includes requivements for the follm
ing, as indicated on the drawings, as hereinafter specified (under th
Article numbers indicated, or as required to properiy complate the WOI

2-2,1.2 Requircments of Bivision 1, General Requirements, also apply to the .
WORK under this Section 2-2, ' '

2-2.2 TREE REMOVAL AND _CLEARING

2-2.2.1 Conform ro applicable requirements of Article & of Form 1714, and to
requirements hereinafter specified.

' ,

2-2.2.2 Tree Removal:
2. Clear and grub ali trees fn the following areas. '
- 1. Dike horrow sreas,

2, Within the toes (the entire bage) of lake and ash pond dikes.

b. All other trees within the lake and ash pond dikes shall be shoay
dozed at ground level. .

€. Remove and dispose of off the site all partially burfed logs, down
timber, snags, brush, hedges, bushes and atl other vegetation or %
crganic material, all rubbish, debris and other foreign or objec~ 4
tionable material above ground surface.

d. Remove all floating debris in swampy dreas and dispose of off site. §
Crt all trees in swampy aveas ag directed by Ouwner's Engineer.

2-2.2.3 CLEARING H
a. Contracter shall have Full Property rights to all timber cut by him; !

and may scll, off the site only, all merchantable timber which he o

cuts. Herchantable timber may be processed either on the site or

off the site, as apreed to with Parchaser, but shall all be remuved, f
from the rite hefore completion of the WORK. i

2-2,2.4 ESTIMATED QUANTITY: 50 acres clearingp
_12_acres clearing and gtubbing

2-2.2.5 BASIS FOR PAYMENT: Price per acre cléfring
) Price per acre clearing and grubbing
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STAKDARD SPECIFICATION FOR
EARTHHORE

e T L

(Form 1714)

In the event
the Joh Specifica-

tion or design d¥awings, he desipgn drawings

the Job Specification and t
shall take Precedence,

1.2 Where the termg "
Specificatieu
specified",

8s indicated” o

r "indicated" are used in thig Standard
» they shall meapn v

as shown, noted, called for or

1.3 a1 references to th

i amendment g thereto, as
8Ct, unless otherwige ind1cated; teferences tq the
Sponsoring agencies will be made in accordance with
indicated:

1.3.1 asmy TTrrrreress vl American Society for Testing ang Haterialg
Stendarg Specificat ions.

1.3.2 asa e e e «v. American Standards Association Standard
Specificationg,

1.3.3 Asswn B e e

-+ American Association of

of State Highway
Officialsg Standard Spac

ificaciong.

2. 50711, DATA AND TOPOGRAPHY

2.1 Soil Datg.: Drawings ghow bori
indicate charzeter of soil. ©This
convenience;
Consulting Engi

2.2 Topography: dimensiong and
profiles and existing ground, This info
for Contractor' i

Drawings indicate elevations, for Cross sections,
tmation furnizhed

investigation of topography during big Period, but game shall be made at
RO ecst to Purchaser,



3.2 Purchage: teserves righc ro verify correctness of lines ang
Progress of WORE, Sach verification by Purchager will not reljeye Con-
tractor of responsibility 38 specifiad foregoing

3.3 Contractor shalt notify

Consulclng Engineers of any differences in
location of existing work from thar indicated, wherever guch differences
=3y affeect new work.

3.4 Contracror shall Preserve znd maintzin alj bench marks #nd reference points
established by Purchasger Should Contraceor, during Presecution of WORK,
destroy or temove any bench markg ard;ar referenca pointsg 23t ablighed by
Purchaser. the cost to Purchaser of re—esteblishlng these bench marksg
and/or reference PoInts will he charged to Contractor.

4. CLEARING
4.1 Prior to performi

» 8¥eas in which such wvork
11 be ©leared, Srubbed and the top Bofl ang sod vemoved.
Ro clearing, grubbing or removal of top seq]

and sod shall be done ogg-
side designaced areas withoue specific approval.,

£.3.2 Removal of structures, such ag buildj

fences, ete., g

11 be indicated ip
T on drawings,

4.4 Crubbing :
large roots




Buyn material ¢

haruughly and coupletely go that materialg are
reduced ¢o azhes, wiry Bo charreg

Ashes ang charcos

€8 than 1'-0» of

if grubbing g
» then a1} such

Premiges,
4525

authorities h
facilitiag in firge
buraing operationg

4 6 Removs] of Top Soil snd Sod:

it shall pe tarefully re.
@ suitable and weij Protected manner,

all excavation
sheeting, shoring,
on of bearing areas

requires the cop-

asting, oF drilling, channeling, ete.,
Quartzitae, chertg, Iimestoné, hard

r other similexly harg materials, ag




52.2.2 The Job Specificatirn or drarings “i1l indicate “hether blsscing

5.4 Protection snd Supporg :

5.4.1 Contracror shai} Provide a}) Protection angd support ag Tequired o
Froperly ingeal: the HORK, a5 Tequired for protection gpg Support,
of the YORE end af ad jacene Structurey and 1mprevemencs, aad ag ya-
Quired for safeey of traffic ang life,

3.4,2 Proteceiog =d suppory shall include temporary sheeting, bracing,

5.4.3 Banks o eXcavations sha]} be protected ang Supported, where necesgary

5.6.4 Protection ad sepport 8ha'l ba atranged for oinfepm interferenre with
pipge laying, elecerical ductwory installation and eimilar work.

3.4.5% Feoporery Cofferdamsg : Contrecror shall degign temporary cofferdams
required by him po Perform his work and shall submig dravings thereos
for approval. Thege drawings ghalj show a1l daea on which the design
is based, R, guch woprk shall be installeq until sych approval jig

:Adicated; vhere Sverbreak of rack occurz behind o vertical face of cancrete
Pleced egainge Fock, overbreak shall he filled with the sage concrete
3% reQuired for the vertical face, and no payment well be mede for con-
crete £i11?.

datfon; other earrh eEcavationg Carried balow the indicateg level shgl}

ke broughy UB Lo the proper level witn compacted f1i], sand, crugheg
SLone, gravel OF concrete, ag deternined o8t suitablg by ehe Consulting

..

ad g
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ERcIcEgng

5.6.2 Bock Becavation: Hhen designated or approved elevationg have been
Teached, rock surfaces shall be leveled off apg all loose rock
removed. Where overbreak of rock resuicg in dropping elevetions of
Tock sarfaceg below designated or approved elevationa, overbreak
skall be filled with the pame concrete as requirad for the foundations,

these tesrs wil} be paid for op g unit price or cost Plus basis, which-
ever is set forth for this ftem,

5.8.2 an foundatione shall be piaced on undisturbed sof} unlese otherwisze
indicated or approved.

5.8.3 Before Blecing SRy comtrete for keams or slabg on £il}, the s0fl ghall
be well tamped.

5.8.4 Before Placing any concrete on soil that will shaarb water, the surface

5.9.1 Hpke excavation for thig work true to grade, profile and aligmment, ang
80 a5 to pravide full, even ang cont inuous bedding. For pipewvork,
notmally excavate trenches to mateh curve of pipe: however, f£lar beds
=iy be used 1f ag economical as curyed beds, or shall he used if

5.9.2 Where granul gy bedding under pipework or ductwork ig indicated in the
Job Specificzation o on drawings, €Xcavate the additional smount reguired
to place the iadicated depth of bedding material,

5.10 Disposa} of Bucavated Materials:

5.16.1 DReposic zpng Spread, or stockpile, excavation materialg suitable {in
opinion of Consulting Engineers) for £1{1} or backfill, {n quantities
required and spproved, on Premises where requested.

5.10.2 For excavated meterials not suirable fop £111 or backfill, the Job

o% premises whepe approved or reduested,
Form 1714 «5-




5.10.2.2 por such materia] ¢o be dispcsed of off premises, pPromptly
femove this materiaj as excavated; stockpiling of guch
material will not pe permitted .

5.10.3 Afray completion of fi1} and backfiil work, or when approved

5.1 Requirements for Blasting: 1¢ use of blasting ig approved by Pur-
chaser or Consulting Engineers, blasting shajl conform to following

Tequiremenrsy:

5.11.1 Blasting shalj be performed enly when Proper precautions &te
taken for Protection of persons, the work, Private Property,
etc. Caps or other exploders or fusas shall ip no case be
stored op trangported in same place in which dynemire or other
explogives are Eransported. Location of storage magazines,
methods of trensport ation end, fn general, precautiong taken
fo prevent secidents shell, st a1} times, be subject to approval
of Purchaser or Consulting Engineers, bue Contractor shalj st all
times be liable for any inferfes o persons or Property causad by

5.11.2 Every possible Precaution shall be Eaken in blasting Cperationg

5.11.3 Explosives shall be of such quantity and power ang shall be uged

blagting =8y injure roek op which or agajnst vhich concrete ig to
be placed, use of explosives ghali be discontinued and excavation
shall be completeq by wedging, boring, channeling or other suireble

5.11.4 Contractor ghall subwit plans ang methods of operation for rock
excavation work before work is Started. Approval of method of
blasting or of strength and amoune of explosives used will not
relieve Contractor of Fesponsibility for blasting opersationg.

5.11.5 For blasting, Contractor shall employ a supervisor thoroughly
“Xperienced in thig type of work ang shall at a]} times maintain
rigid ingpection to see that intent of these Yequirements are
fully complieq with,

5.11.6 Contraceor shall maintain 5 complete ang detailed record of blase-

ing operatioms, in a form approved by Purchaser, apd shall submip
copies of such records to Purchager 28 requested.
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1 furnigh, establish anqg maintain ip 8vod order &1l
rahge marks, stakes, Baugesy ang buays required for Proper @Xecution of
this work, and furnigh, op Fequest, fhe uge of guch boses, boatnen,
laborerg and materigig forming 5 part of che ordinary apg usugl equipment

3.12 3 Contraceoy shall Provide Sounding gng Sweeping eQuipment and labor

5.12.4 ag 500n as poggihls after completion of dredging worl, Contracrop

shall in po Y8y relieve Contractor of responsibilicy for Bccuracy j
and proper completion of the work, :

5.12.5 Any shoglsg, lumps of other lack of Contracg dimengiong disclosed by

6. F

6.1 Fila includes the faliowing two clagses, with two £ypes under each clagg
the uge of esch shall pe 28 indicateq in the Job Specification Or on the
drawingg;

6.1.1 Clagg 1: Regular compaceed Eill, Types BCF! ang RCF2.
6.1.2 Class 2: Controlleq €ompacted £i11, Types cqr) and CCF?,
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8 3 Class i, Reg

£idl, as %

$.3.1.1 Type pep
ete),

ularp Compacteq Fili-
5.3.1 The two typeg are baged on the mgteor;

ol lows -
1: Granular materia] {sand

6.3.1.2 Type RCp2 . Cohesive materig]l (clay

6.3.3 Preparatio
Strip area
oT other g

5.3.5 Compaction

EeQuired, wiep suftabla molstypra contr

5.3.5 Placing of
Quested:

8 to he Covered of all ye

: Crushag Stone, grave],

© other Frganic meterigl

n of Subgrade - Prior 1o Placing regulayp Compaceay £ili,
Betation

oreign or deleterious BEtey
Densiejeq. Builg up £i1j

Fil]: Placa ag follows, =

ECcr} 8ranuiay Fill, Compac

Passage of heayy Eractors Quien tre
with other g;bratogz Lype eGuipmene

6.4.1q1'Type CCr
6.4.1.2 Type ccp
6.4,2 Haterial:

1: Granu]ap materja] (sang
2: Cohesive materiaj (clay
Confotm,to Same Tequiremen

igl,

t by SUCCeegiva high Epeed
ads Covering 1goy of srea), op
* 28 approved,

» Crusheqd 8tone, Bravel, ete, )
* 88ndy logp, siley loam, ate.)
t8 specifieg in 6.3 2 fot‘gxanular £il1




"8 controlleq Sompacted £17)
s Lop go1]

2 8Lrip pre
énd a11 orgeng
cug Réterigls,

88 &0 bhg Covered
C méterfg]

oFr othey fozéisn

ed ares ¢ depth of &
hreeking ef groung RO more thep
&ace of Placing £111,

ns 1nd1catad oF re-
Coupeceion thr

ng,
SWing densi:ies:

% of its wewimy ﬂeusity.

&pproved or Yequept g,

bniform hopy tontal 1gyep,
water, op dry oug £111, ¢o

ughout placing end Coupactiog,

Epaad Passage of
» OF wigh otheyr
» Compace b

cohesiye £113
SERRINS tvpe Equl prren o

¥ uge of theaps foot Toller op
s 88 approveqd,

ible ¢o large “quipsent, cbtain Tegulireg COpaceion -
brators for e 1 Erennlge £fil1, and wirh mechanfcal
cohesive £111,

P to the grade eleveriony indicageg (13 Tequireq, ;
COBtrol ang Coupaction ehrnughnuz Placing, i, the
&2 spesifieg In 6.3 gop Eagulgr attad Fill, Types BLEI ang
B2, _
7.4 Backegy; Zeinge Eaaﬂdatiun walle ghayy B
Fora 1714
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/i3 Backsi)y Ar
Bround [23 531

ere.

sultfing Engineerg.

Cranulgy Bedding : Us
daterial, wich L 1jan

7.6.2

7.6.3

7.6.4
7.6.%8

7.6.6 Contzrol}
for Cong
Labotatory

foregoing“

ed Compaceion
Tolled

of Stands
ed for duce

7.7.1 Requireaent
shall Be usg
Cavated Bateria} mey &

Provided thge Banlmy

7.7.2 Fox Precage eoncrete g
legs thap 2» thick on

ound Underground
8. drain 1j 8,
and/or iy,

£

Pipiag;
etc., oniy

d Specificas
fung shall nop apply,
e uvsed fop )

2ige of material shayy

Uctrung
SIDES anp

Specifie. in Job Sp
ndicated op drawingg

- 10-

Place backfji
after Pipi

ion STD-Ep.
8ckfill ove

ng 2* g

! aroung undez-
drain lines,
Uge Special
ndepg op Other

g,

ntain f£i13 at
differential) on
£ Compacted £{1]

losm backfiny
lously ex.
e cast ip Place,

hes 24y,

103 that clay op
approved prev

T ductrung that gy

net exceed twp inc

r of ¢lean, vsshed gapg not
8nce of backfil] &Pproved
imus gi{zs, Provige &and
ecification undey Concrate




ENT & L
EHEINEERG
Saeass

7.8 Backfiiy ia Boadways - Fhere existing roadways are €Ut to inseal;
B work, becksil; such aresg a4 Quickly zg Possible gfpar Compler{gn
(mcluding testing, i¢ fequired) of pegy work, Bring backfill ro with-
la 10" 5 To2d gurface ready for installation of new foadway by Cop.
tractor op by others @8 indicateq in Job Specifical:ion oF on drawingg,

8. GRADING: Consises of rough Erading ang finigh Brading, gg follows:

8.1 Rough Grading : Cue, £i11, BPread and leyei during course of woRk to
elevariong indicated,

8.2 Pinish Grading . Fine grade and level po Provide a gy opp finigh
8rade freg of debris, foreign makter, objectionable Btoneg, slods,
lumps, Pockerg of high Spory, Properly draineg 20d true pp indicateg

elevations, Do Finish Erading only near completion of HOBR or when
requeggead,

Fors 1714
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