Closure Completion Notification for Closure by Removal

September 26, 2024

Closure Completion Notification
John E. Amos Plant

Bottom Ash Pond Complex

On September 4, 2024, the John E. Amos Plant Bottom Ash Pond Complex 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:

e Hazard Potential Classification

e Emergency Action Plan

e Face to Face Meeting Documentation for EAP

e History of Construction and Revisions for Surface Impoundments
e  Structural Stability Assessments

e Safety Factor Assessments

e Fugitive Dust Plan

¢ Inflow Design Flood System Control Plan



CLOSURE CERTIFICATION BY QUALIFIED PROFESSIONAL ENGINEER

| certify that the John E. Amos Bottom Ash Pond Complex has been closed in accordance with the most

recent written closure plan specified by paragraph §257.102(b) and the requirements of section

§257.102.

David Anthony Miller

Printed Name of Licensed Professional Engineer

DMWM%

Signature

22663

License Number

West Virginia

Licensing State

09.26.2024

Date
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Charleston Office T 304.926.8100
[ J 500 Lee Street, East, Suite 700 F 304.926.8180
Charleston, West Virginia 25301

gai consultants

August 5, 2024
Project No. R210487.00

Mr. Brian G Palmer, PE
Principal Engineer
AEP

1 Riverside Plaza
Columbus, Ohio 43215

AEP - John E. Amos

Bottom Ash Complex

Pond Closure - Completion
Putnam County, West Virginia

Dear Mr. Palmer:

GAI Consultants, Inc. (GAI) appreciates the opportunity to provide American Electric Power Service
Corporation (AEP) with the Quality Assurance / Quality Control and certification services for the closure of
the Bottom Ash Complex at the John E. Amos Plant located in Putnam County, West Virginia.

This letter documents that removal of the coal combustion residual material from the bottom ash complex
was completed in substantial compliance with the Construction Documents completed by Worley, the
Closure Plan and 40 CFR 257.102(c).

The areas of the bottom ash complex were certified as they were completed. The following presents the
areas and certification date:

e Pond 1B — April 21, 2023
e Clearwater and Reclaim Ponds — July 24, 2023
e Pond 1A — August 5, 2024

If you have any questions or require additional information, please contact me at 681.245.8866
(c.straley@gaiconsultants.com).

Respectfully submitted.,
GAI Consultants, Inc.
Digitally signed by Charles F. Straley, PE
DN: C=US,
Charles F. Straley, PE Goaimicras tar chonee t sraey,
Bi:e: 2024.08.05 15:16:48-04'00"

Charles F. Straley, PE, PLS
Quality Assurance Officer / Certifying Engineer
Engineering Director / Senior Associate

CFS

gaiconsultants.com



Pond 1B Closure Certification
American Electric Power
John E. Amos Plant, Putnam County, West Virginia

Page 3

5.0 PE Certification

Based on the observations performed by GAI Consultants, Inc. personnel, | hereby certify that the
removal of CCR material to be visually removed and one-foot additional undercut within Pond 1B and
along the southern edge of Pond 1A of the CCR/ELG Project Bottom Ash Pond Closure and
Repurposing Project at the John E. Amos Plant near Winfield, West Virginia (WV), as shown on the
Worley Construction Drawings has been completed in substantial compliance with the Construction
Documents, the Closure Plan and 40 CFR 257.102(c).

This document clarifies "certification” for the excavation of CCR material to be visually removed and an
additional one-foot of undercut within Pond 1B and along the southern edge of Pond 1A of the
CCR/ELG Project Bottom Ash Pond Closure and Repurposing Project. This certification is strictly
limited to CQA observations of CCR removal and does not include the groundwater monitoring and
compliance aspect of the CCR Unit closure by removal criteria, as required by 40 CFR 257.102(c).

The definition of certify as used herein is: Certify means to state or declare a professional opinion of
conditions whose true properties cannot be known at the time such certification was made, despite
appropriate professional evaluation. A design professional's certification in no way relieves any other
party from meeting requirements imposed by contract or other means, including commonly accepted
industry practices.

Bearing the above in mind and based on the results of monitoring of construction efforts during the
project and review of the survey points; GAl's professional opinion is that the CCR material within Pond
1B and along the southern edge of Pond 1A and additional one-foot undercut of the CCR/ELG Project
Bottom Ash Pond Closure and Repurposing Project meets the requirements as set forth by the project
documents and the CCR Rule.

ol T,

CRarles F. Straley, PE’ 7 oW
West Virginia Number 11842 N

[
R210487.00, Task 001.004 / April 2023 h

gai consultants

transforming ideas into reality,,



Clearwater & Reclaim Ponds Closure Certification
American Electric Power
John E. Amos Plant, Putnam County, West Virginia

5.0 PE Certification

Based on the observations performed by GAl Consultants, Inc. personnel, | hereby certify that the
removal of CCR material to be visually removed and one-foot additional undercut within Clearwater &
Reclaim Ponds of the CCR/ELG Project Bottom Ash Pond Closure and Repurposing Project at the
John E. Amos Plant near Winfield, West Virginia (WV), as shown on the Worley Construction Drawings
has been completed in substantial compliance with the Construction Documents, the Closure Plan and
40 CFR 257.102(c).

This document clarifies "certification” for the excavation of CCR material to be visually removed and an
additional one-foot of undercut within Clearwater & Reclaim Ponds of the CCR/ELG Project Bottom
Ash Pond Closure and Repurposing Project. This certification is strictly limited to CQA observations of
CCR removal and does not include the groundwater monitoring and compliance aspect of the CCR
Unit closure by removal criteria, as required by 40 CFR 257.102(c).

The definition of certify as used herein is: Certify means to state or declare a professional opinion of
conditions whose true properties cannot be known at the time such certification was made, despite
appropriate professional evaluation. A design professional's certification in no way relieves any other
party from meeting requirements imposed by contract or other means, including commonly accepted
industry practices.

Bearing the above in mind and based on the results of monitoring of construction efforts during the
project and review of the survey points; GAl's professional opinion is that the removal of CCR material
within Clearwater & Reclaim Ponds and additional one-foot undercut of the CCR/ELG Project Bottom
Ash Pond Closure and Repurposing Project meets the requirements as set forth by the project
documents and the CCR Rule.

Mﬁ

Charles F. Straley, PE
West Virginia Number 1 1842

® gai consultants
R210487.00, Task 001.004 / July 2023
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Pond 1A Closure Certification
American Electric Power
John E. Amos Plant, Putnam County, West Virginia

Page 3

5.0 PE Certification

Based on the observations performed by GAl Consultants, Inc. personnel, | hereby certify that the
removal of CCR material to be visually removed and one-foot additional undercut within Pond 1A of the
CCR/ELG Project Bottom Ash Pond Closure and Repurposing Project at the John E. Amos Plant near
Winfield, West Virginia (WV), as shown on the Worley Construction Drawings has been completed in
substantial compliance with the Construction Documents, the Closure Plan and 40 CFR 257.102(c).

This document clarifies "certification” for the excavation of CCR material to be visually removed and an
additional one-foot of undercut within Pond 1A of the CCR/ELG Project Bottom Ash Pond Closure and
Repurposing Project. This certification is strictly limited to CQA observations of CCR removal and does
not include the groundwater monitoring and compliance aspect of the CCR Unit closure by removal
criteria, as required by 40 CFR 257.102(c).

The definition of certify as used herein is: Certify means to state or declare a professional opinion of
conditions whose true properties cannot be known at the time such certification was made, despite
appropriate professional evaluation. A design professional's certification in no way relieves any other
party from meeting requirements imposed by contract or other means, including commonly accepted
industry practices.

Bearing the above in mind and based on the results of monitoring of construction efforts during the
project and review of the survey points; GAl's professional opinion is that the CCR material within Pond
1A and additional one-foot undercut of the CCR/ELG Project Bottom Ash Pond Closure and
Repurposing Project meets the requirements as set forth by the project documents and the CCR Rule.

B A

Charles F. Straley, PE \./' 7 AL,
West Virginia Number 11842 -

® gaiconsultants
R210487.00, Task 001.004 / August 2024



SAFETY FACTOR ASSESSMENT
PERIODIC 5-YEAR REVIEW

CFR 257.73e

Bottom Ash Complex

John E. Amos Plant
Winfield, West Virginia

October, 2021

Prepared for: Appalachian Power Company

Prepared by: American Electric Power Service Corporation
1 Riverside Plaza

Columbus, OH 43215
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SAFETY FACTOR ASSESSMENT
PERIODIC 5-YEAR REVIEW
CFR 257.73(e)

JOHN E. AMOS PLANT
BoTTOM ASH COMPLEX

/!‘:?/\:j \/:E}X L}/‘ £ ,, Z e
DATE

i<

Brian G. Palmer, P.E.

10/04/2021

PREPARED BY

DATE _ 10/05/2021

REVIEWEDBY 1l /A (
Mohémmad A. Ajlouni, Ph.D., P.E.
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‘%wf =2yt DATE. iefe B
Gary F. Zyéh, P.EZ¢ e
Section Manager — AEP Geotechnical Engineering

APPROVED BY
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| certify to the best of my knowledge, information, and belief that the information contained in this
safety factor assessment meets the requirements of 40 CFR § 257.73(e)
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1.0 OBJECTIVE

This report was prepared by AEP- Geotechnical Engineering Services (GES) section to fulfill requirements
of CFR 257.73(e) for the safety factor assessment of CCR surface impoundments. This is the first periodic
5-year review of the safety factor assessment.

2.0 DESCRIPTION OF THE CCR UNIT

The John E. Amos Power Plant is located near Winfield, Putnam County, West Virginia.
It is owned and operated by Appalachian Power Company (APCO). The facility operates one surface
impoundment for storing CCR called the Bottom Ash Complex.

The Bottom Ash Complex is comprised of diked embankments on the north, east, and west sides.
The south side of the Bottom Ash Complex is incised. There are four main ponds within the Bottom
Ash Complex as listed below.

List of Main Ponds within the Bottom Ash Complex
Bottom Ash Pond 1A

Bottom Ash Pond 1B

Reclaim Pond

Treatment/Clearwater Pond

The north dike is approximately 800 feet long and is the highest dike at about 29 feet with a design
crest width of 10 feet. The dike is comprised of concrete blocks back-filled with compacted soil that
transitions to an earthen embankment. The top of the dike is at elevation 588.0 feet with the
natural ground surface beneath the dikes is at about elevation 559 feet.

The north dike is located across a small tributary to Bill’s Creek. This portion of Bill’s Creek is
controlled by the backwaters of the Kanawha River. The side slopes of embankment fill are
designed to be 3:H to 1:V that transition to design side slopes 2:H to 1:V.

3.0 SAFETY FACTOR ASSESSMENT 257.73(e)

The periodic 5-year review was conducted to evaluate if any physical changes have been made to the
earthen dike and/or operating changes that could impact the loading on the structure. The
assumptions, material properties and operating pools defined in the initial assessment were reviewed.
The review concluded that there have been no changes that would impact the stability analyses that
were previously conducted. Therefore, the previous report and analyses are still applicable to the
current conditions of the facility. The results indicate that the calculated factors of safety meet or
exceed the minimum values defined in Section 257.73(e).

Pages 4 of 4
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CCR RULES ASSESSMENT AND CERTIFICATION
JOHN AMOS PLANT - BOTTOM ASH COMPLEX
POCA, PUTNAM COUNTY, WEST VIRGINIA
DECEMBER 21, 2015

INTRODUCTION
Geo/Environmental Associates, Inc. (GA) has performed a site visit, conducted an engineering

assessment, and prepared a certification statement for the John Amos Plant - Bottom Ash
Complex. These services were performed to meet specific requirements set forth in the
Environmental Protection Agency’s CCR Rules (i.e., 40 CFR Parts 257 and 261, “Hazardous and
Solid Waste Management System, Disposal of Coal Combustion Residuals From Electric
Utilities, Final Rule,” dated April 17, 2015). Provided in this report is a discussion of GA’s
findings and a certification statement pertaining to the facility. Photographs, supplemental field
and laboratory data, engineering analyses, and a drawing are included in the appendices.

REVIEW OF PREVIOUS ANALYSES AND SITE DESCRIPTION
The Amos Power Plant is situated in Putnam County, West Virginia within the physiographic

province of the Appalachian Plateau. A more detailed description of the site geology is included
in Appendix II. The Amos Power Plant primary and ancillary facilities are located along the
southern bank of the Kanawha River along S.R. 35 approximately two miles northwest of
Interstate [-64 at Scary, WV. The Bottom Ash Complex consists of two dams #1A WVA ID
#07918 and #1B WVA ID #07919. The dams share a common earthen embankment across
Bill’s Creek with a series of splitter dikes to create four distinct cells referred to as Bottom Ash
Pond No. 1A, Bottom Ash Pond No. 1B, Reclaim Water Pond and the Treatment Basin.

The earliest record available of the Bottom Ash Complex is dated June 28, 1970. There was an
open channel that acted as the emergency spillway of an earthen dike structure on the northwest
corner of the Bottom Ash Pond No. 1B.

Modifications to the site include: the 1977 construction of a road embankment on the northwest
corner of the Bottom Ash Pond No. 1B, a sedimentation pond, and a splitter dike constructed on
the southeast corner of the Bottom Ash Pond No. 1A for the sedimentation of pyrites (referred to
as the Pyrites Pond). The construction of the roadway embankment effectively eliminated the
northwest corner of the Bottom Ash Pond No. 1B from collecting additional bottom ash and from
ponding water. An open channel spillway, that was part of the original construction, was
abandoned prior to 1977.

amos bac cer certification_12-21-15.wpd
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CCR RULES ASSESSMENT AND CERTIFICATION

JOHN AMOS POWER PLANT - BOTTOM ASH COMPLEX
DECEMBER 21, 2015

PAGE 2

Subsequent modifications, mostly associated with the operations of the ponds, have taken place
since 1977. Perhaps the most relevant has been the elimination, from active use, of the
sedimentation pond located along the west side of the Bottom Ash Pond No. 1B, illustrated on
the 1977 drawing. In addition, higher than anticipated operating water levels could occur
sporadically in the ponds during certain plant maintenance operations. Ash handling operations
can also result in the localized accumulation of bottom ash at or above the operational water
levels. The current configuration of the Bottom Ash Complex is shown on the drawings in
Appendix VL

Current operations of the ponds consist of sluicing bottom ash into ponds #1A or #1B, allowing
the particles to settle and the overflow to circulate to the reclaim pond from where the majority of
the water is pumped back to the plant and the remaining water is allowed to overflow into the
treatment pond before it is released into the Kanawha River at outfall No. 003. During the course
of the year, the Bottom Ash Ponds are alternately taken out of service to allow for the removal of
the bottom ash for beneficial re-use. Thus, it is commonly expected that, at the same time
bottom ash slurry is sluiced into one pond, the other pond is being excavated.

The Bottom Ash Pond Complex is inspected by Plant personnel on a monthly basis and, under
the direct supervision of a professional engineer, it is inspected annually. Reports of the
engineer’s inspection are forwarded to the West Virginia DEP Dam Safety office with the
frequency established in the regulations for Class II facilities.

The main dike of the facility is about 1350 feet long. We were provided with a copy of a report
titled “Report on Dam Safety Inspection Amos Fly Ash Dam and Amos Bottom Ash Dikes”
dated March 1981, prepared by Woodward-Clyde Consultants. According to that report, the
maximum height of the main dike above natural ground is about 24 feet.

GA performed design and analysis services for the facility in 2005 and 2008. We provided two
reports, “Responses to February 15, 2005 DEP Review Letter,” dated December 5, 2005 and
“Responses to May 12, 2008 DEP Review Letter,” dated May 22, 2008. Our work involved
addressing West Virginia DEP concerns and also raising the main dikes from a minimum crest
elevation of about 584 feet with a minimum crest width of about 15 feet, to a minimum elevation
of 588 feet. The increased dike elevation was needed to operate the pool levels in Ash Ponds 1A

amos bac cer certification_12-21-15.wpd ' .
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CCR RULES ASSESSMENT AND CERTIFICATION

JOHN AMOS POWER PLANT - BOTTOM ASH COMPLEX
DECEMBER 21, 2015

PAGE 3

and 1B and the Reclaim Pond as high as elevation 583 feet under certain operating conditions
while providing adequate storm storage and routing and maintaining at least one foot of
freeboard during the design storm. Our work at the time included hydrologic, hydraulic, and
stability analyses. The facility previously had an open channel spillway with bottom elevation
581 feet through the main dike at the Reclaim Water Pond. In our design we proposed two 36-
inch diameter polyethylene spillway pipes, both with inlet elevations of 583.5 feet.

In 2010, the main dikes were raised to the minimum proposed crest elevation of 588 feet. In
addition to the main dike, the eastern side of the complex was raised to elevation 588 feet. In
some areas the elevation 584 crest was wide enough such that it could be raised with 4 feet of
soil fill and still maintain a minimum 10-foot-wide crest. In other areas that were too narrow to
raise the crest with soil fill, a segmented retaining block system (Redi-rock) was used to achieve
the elevation 588 feet crest. The drawings in Appendix VI show the areas where the block walls
were constructed and a construction detail of the block wall system.

Field Investigation and Laboratory Testing
At the direction of AEPSC, eight borings were drilled through the main dike in August 2005 by
H.C. Nutting Company of Charleston, West Virginia. The boring locations are shown on the

drawings in Appendix VI. Boring logs are included in Appendix III. Standard Penetration Tests
(SPT) were performed generally on 5-foot intervals. Relatively undisturbed samples were
collected at selected locations using a thin walled sampler. Additionally, three standpipe
piezometers were installed in the main dike during the drilling.

Borings B-1 through B-6 were drilled from the crest of the main dike. These borings generally
encountered a stiff, lean clay, referred to as shale fill, from the ground surface to a depth of about
15 to 20 feet. Below the shale fill an interval of clayey gravel fill 8 to 10 feet thick was
encountered. Below the clayey gravel, a 4 to 6-foot thick layer of soft clay and about a 20-foot
thick layer of silty sand, both likely alluvial in origin, were encountered. Below the silty sand,
residual weathered shale was encountered to the boring termination depths. Borings B-7 and B-8
were drilled on the downstream face of the main dike, near the water level of Bill’s Creek. These
two borings encountered strata consistent with borings B-1 through B-6.

amos bac cer certification_12-21-15.wpd ’ \
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CCR RULES ASSESSMENT AND CERTIFICATION

JOHN AMOS POWER PLANT - BOTTOM ASH COMPLEX
DECEMBER 21, 2015
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Laboratory testing was performed by AEPSC on the SPT split-spoon samples and relatively
undisturbed samples. Laboratory testing included moisture content, grain size analysis,
classification, permeability, and strength testing. Laboratory test results are included in

Appendix III. Laboratory test results are discussed in our comments regarding the stability of the
dike.

SITE VISIT BY A PROFESSIONAL ENGINEER
At the request of AEPSC, GA personnel performed a site visit of the Bottom Ash Complex to
observe and document the prevalent site conditions. Specifically, Seth W. Frank, P.E. (GA),

performed a site inspection of the Bottom Ash Complex on August, 18, 2015. GA believes that
the conditions observed, during the August 18, 2015, site visit, are representative of the
conditions modeled in the assessment and analyses provided in this report. Pictures taken during
the site visit are included in Appendix L.

HYDROLOGIC AND HYDRAULIC ANALYSES
GA’s 2008 report included hydrologic and hydraulic analyses to meet WVDEP’s design storm

requirements for a Class II structure, which is one-half of the 6-hour Probable Maximum
Precipitation (PMP) event (about 14 inches of rainfall in 6 hours). The spillway pipes, pool
levels, and crest elevation were designed based on this event. GA used the U.S. Army Corps of
Engineers HEC-1 computer program for the analyses. A summary of the results are shown in
Table 1, and complete results are included in Appendix IV. As shown, the facility passes the
design storm while maintaining adequate freeboard.

Table 1. Summary of Hydrologic Analyses

Normal Pool | Peak Pool El S
eak Pool Elev.
Pond Crest Elev., ft ormat Foo . Freeboard
Elev., ft During Storm, ft .
During Storm, ft
1A and 588 583.2 585.43 2.57
Reclaim
1B 588 583.7 585.47 2.53

amos bac ccr certification_12-21-15.wpd
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CCR RULES ASSESSMENT AND CERTIFICATION

JOHN AMOS POWER PLANT - BOTTOM ASH COMPLEX
DECEMBER 21, 2015
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STABILITY ANALYSES AND ACTION VALUES
We have performed stability analyses in general accordance to EPA’s CCR requirements.

The requirements specify the following stability assessments:

1 Static factor of safety under the long-term, maximum storage pool condition,
2 Static factor of safety under the maximum surcharge pool condition,

3. Seismic factor of safety,

4. Liquefaction factor of safety,

5 End-of-construction factor of safety,

Limit equilibrium stability analyses were performed on sections B-B and C-C to assess the
stability of the embankment. The stability analyses were performed with SLOPE/W, a
component of the GeoStudio software package. SLOPE/W is formulated in terms of moment and
force equilibrium factor of safety equations. Specifically, the Morgenstern-Price method was
used to calculate the factor of safety of each section.

Strength parameters for the various materials used in the analyses are listed in Table 2. The
properties of the various materials that comprise the embankment were determined from
laboratory tests where appropriate samples could be obtained for testing. The parameters for
other materials are based on typical material properties and our experience with similar materials.
The Redi-rock reinforced embankment was conservatively assumed to have the strength
parameters of the shale fill.

amos bac ccr certification_12-21-15.wpd
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CCR RULES ASSESSMENT AND CERTIFICATION

JOHN AMOS POWER PLANT - BOTTOM ASH COMPLEX
DECEMBER 21, 2015
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Table 2. Summary of Strength Parameters

EFFECTIVE STRENGTH PARAMETERS
Material ¢’ (psf) o' ()
Bottom Ash @ 0 28
Shale Fill ¥ 370 27.2
Clayey Gravel Fill " 300 32
Clay (natural) 150 35.2
Silty Sand (natural) 0 36.8

) Estimated from laboratory tests (See Appendix I1I).
2) Estimated based on material properties and experience with similar materials.

Stability analyses were performed with phreatic conditions at the maximum level measured in
piezometers or during drilling. A summary of the safety factors is shown in Table 4. Stability
analysis results are included in Appendix V.

Static Factor of Safety under the Long-Term Storage Pool Condition

The CCR regulations specify the factor of safety should meet or exceed 1.5 when the pool is at
the maximum, long-term level (i.e., normal pool) and a steady state seepage condition has
developed. GA selected two critical sections, designated as B-B and C-C, for the analyses. The
sections and their locations are shown on the drawings in Appendix VI. GA determined the

embankment material types and stratigraphy from the aforementioned drilling and laboratory
testing performed by AEPSC.

Static Factor of Safety under the Maximum Surcharge Pool Condition

The CCR regulations specify the factor of safety should meet or exceed 1.4 when the pool is at
the maximum surcharg pool condition. We performed the stability analyses with the pool at the
peak level during the one-half PMP design storm event, discussed previously. As shown in
Table 1, the peak level in either pond was elevation 585.5 feet. We used this level for the
stability analyses of both B-B and C-C.

A summary of the safety factors, from the maximum surcharge stability analyses, is shown in
Table 4. Stability analysis results are included in Appendix V.

amos bac ccr certification_12-21-15.wpd ’ \
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CCR RULES ASSESSMENT AND CERTIFICATION
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Seismic Factor of Safety

The CCR regulations specify the factor of safety should meet or exceed 1.0 under seismic
conditions. Furthermore, the recommended design earthquake event should have a 2%
exceedance in 50 years (an approximate return period of 2,475 years). GA performed pseudo-
static stability analyses on sections B-B and C-C with the elevation 583.5 normal pool level and
steady state seepage conditions based on maximum, measured piezometric levels.

Based on the 2008 Interactive Deaggregations website, provided online through the USGS
Geologic Hazards Science Center, the Amos Bottom Ash Complex facility has a peak ground
acceleration of 0.065g for a seismic loading event with a mean return time of 2,475 years.
Conservatively assuming soft soil ground conditions above rock, translates to a peak horizontal
ground surface acceleration of approximately 0.15g. Using a commonly applied factor of 0.5
times the peak horizontal acceleration yields the conservative horizontal seismic coefficient of
0.075 that was applied in the slope stability analyses.

A summary of the pseudo-static safety factors is shown in Table 4. Stability analysis results are
included in Appendix V.

Liguefaction Assessment

The CCR regulations specify the liquefaction factor of safety should meet or exceed 1.2. This
requirement applies to facilities with embankment materials that have been determined to contain
soils susceptible to liquefaction.

We used the Standard Penetration Testing (SPT) results from the exploratory drilling program
and laboratory testing results to determine the embankment soils’ susceptibility to liquefaction.
We used methods from Mine Safety and Health Administration’s Engineering and Design
Manual for Coal Refuse Disposal Facilities (2010) to make the determination. First, the SPT
blow counts were corrected to N 4, values for each soil layer and a median value was calculated.
Calculation spreadsheets are included in Appendix V, and the median values for embankment
materials are in shown in Table 3.

amos bac cer certification_12-21-15.wpd ’ .
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Table 3. Corrected SPT Data and Soil Type

Soil Median Corrected SPT Sand-like or Clay-like
Blow Count
Shale Fill 19.6 clay-like
Clayey Gravel 15.2 clay-like

MSHA manual guidelines state a clay-like soil can be susceptible to liquefaction if the corrected
SPT value is less than 6. As shown in Table 3, using these guidelines, the shale fill and clayey
gravel should not be susceptible to liquefaction. Because the embankment materials are not
susceptible to liquefaction, no additional analyses were performed for this assessment. Note that
this assessment does not extend to foundation materials, below the embankment.

End-of-construction Factor of Safety
The CCR regulations specify the factor of safety should meet or exceed 1.3 for the end-of-
construction loading condition. End of construction factors of safety are typically calculated for

new construction. Given that the facility has been in service for more than 40 years and is
considered to be in its long-term condition, no additional analyses were performed.

Summary of Results
A summary of results from the slope stability analyses is provided in Table 4. SLOPE/W

computer output, showing the modeled profiles, loading conditions, and critical failure surfaces
are provided in Appendix V. As shown in the slope stability analysis results in Table 4, the
factors of safety satisfy the requirements set forth in the CCR Rules.

- amos bac ccr certification_12-21-15.wpd
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Table 4. Summary of Slope Stability Analyses Results

Analysis Condition Section B-B Section C-C
Maximum Long Term Pool 2.1 2.2
Maximum Surcharge Pool 2.0 2.2
Pseudo Static (Downstream) 1.6 1.8
Pseudo Static (Upstream) 3.1 3.2

CERTIFICATION STATEMENT
Based on the site visit, the results of the field and laboratory testing of the materials used in the

embankment construction, and our review of the as-built embankment geometry; it is our opinion
that the Amos Plant Bottom Ash Complex has slope stability factors of safety that meet or
exceed the requirements in the CCR Rules. Furthermore, based on our review of the as-built
embankment geometry, current operating pool levels, and the spillway system; we believe that
the facility is capable of storing/routing the runoff from one-half of the 6-hour PMP design storm
event.

Accordingly, I hereby certify that the John Amos Plant — Bottom Ash Complex meets the
applicable requirements in the CCR Rules. It should be clearly noted that this certification is not
a legal guarantee. This certification is merely a statement by a registered professional engineer
that, to the best of his knowledge, the facility meets the applicable requirements set forth in the
CCR Rules. No warranties, expressed or implied, are provided.

NN Foprt 2 21-z0r5

Seth W. Frank, P.E. _\\\\‘i‘\‘r\*i"""!ﬂ/z,, Date
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Photograph 1. Pond 1B Spillway Pipe and Downstream Slope

Photograph 2. Reclaim Pond Spillway Pipe and Downstream Slope.



Photograph 3. Downstream Slope and Bills Creek.

Photograph 4. Redi-rock Soil Reinforcement.



Photograph 5. Pond 1B and Upstream Slope.

Photograph 6. Reclaim Pond and Upstream Slope.















BORING LOGS
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H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON. WV 25301 (304) 344-0821

NO. B35 o2
23:18 HC NUTTING CO. * 16147162963//}]

LOG OF TEST BORING

of 2

TEST BORING ASH DAM.GPJ HC NUTTING.GDT &14/05

FAX (304) 3424711 % CENTER CENTMAL OHIO REGKIN WDNA REGION BLVEORAIS REGION
T LUNKEN PARK DRIVE 793 MORRISON RCAD 49 ‘NALNUT STREET, STED 420-8 CONWAY LT, STE &4
CINCRNA™, OH 4220 COLUMBUS, on 63230 LAWRENCEBURG, IN 47023 LEXINGTON, KY 40611
{515 18018 {034} 6830113 {812 NI-A500 {960) 455430
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1821 FAX (593) X21.0254 RAX (014 3630475 FAX (9921 9384301 £AK {067 4529520
Client American Elaciric Power Boring No. B-1
Project Bottomn Ash Damn Evaluation - Amos Plant, WV Date Started 8/8/2005
Boring Location Date Completed /812005
Elevation Ref. AEP Boring Location Pian Work Order No. 90979.059
ELEV'—\ DEPTH DESCRIPTION OF MATERIALS SARPLE
fi. ft. color, material description, moltiure, stiffnsss/cengity/haraness DEPTH BLOWS/E" |REC.{RQD| W | LL | FI HCS! PPR
@ X (visual classification unless otherwise noted) NO. | TYPE f. (N Value) % % | % | %% wl
j5826Q4 04 Topsoil with organics 7-9-9
I & FILL: Brownlsh gray, siity sand with 11881 00415 (18) 40
581.00] 20 gravel (SM) nonplastic, dry, medium
f/ﬁ \dense
L / FILL: Reddish brown and gray, lean
p clay (CL) (shale filf), dry - very moist,
~ /ﬂ stiff - medium stiff
3 / 2 |ss| s085 | 575 [0
- some semi-durable shale fragments
- / as.0
i ? 13.0
N % 3 |ss| 100115 1;;4 80 2.0
.//( - littla 9andy shale fragments at 11.0’ ;
- / - very moist from 11.0°
L— / 1 | 8T | 115135 85
L /é
568.00 | 15.0 /3?
FILL: Reddish brown, biuaish gray, 344
L % and yeilowish gray, ciaysy gravel with | 4 | SS | 15.0-165 @) 73
/ sand (GC) (gravel=sandstone
r / fragments), moist - very moist, loose «
[ / dense
i //f 2 | ST |17.5195 80
/ 9.0
R é 5 |ss 200215 22 |0
- % 5-10-8
559,008 24.0 6 | S8 | 225240 (18) 100
FiLL: Reddish brown, lean clay (CL) 1-2-1
éﬁ (shale fill), wet, soft 7 | SS|240258 é) 100
L 35
/ - abundant non-durable to
555.50 [ 27.5 semidurable shals fragments
= Gray, LEAN CLAY with SAND (CL). -
wel, very soft L1 5 | ss|27.5200 WOR IO 100 0.25
" 4p - trace organics (wood and peat)
L 3 | ST | 295315 100
551.80( 31.5 -
C ray. SILTY SAND (SM) low plasticity 2.
/ to non-plastic. wet, very loose - looss | 9 | SS | 31.533.0 1(3)2 100
/ 45
General Notas Remarks Watar Level Observations
Drifler HCN Located boring 1' off edge of Rd. (approx. 7' off Rd. €L} on natural side of { immediate 24.0 .V
Rig No. _J. Johnson dam. Water at completion measured through the sugers. Boring caved at | At Complation 24.2 .V
Rig Type ATV 34’ afler 24 brs. Instalied MW with screen from 28' to 38' in hole 7' east of | After 24 Hrs. 330 &V
Msthod SSIST B-1. Water used in drilling 31.5 ft.
inspector NG BF = BACKFILLED NW = NQ WATER
{(Measurad from ground surface}

L i

b=y




47162963 ND. €92 ree=
P8/14/2005 23:18 HC NUTTING CO. » 181
Page 2 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 3424711 CORPORATE CEMTER CENTRAL OrWO REGION WCANARECION BLUEAAASS REGION
211 LUNKEN PARK DRIVE 790 MORRISON AQAD S0 WAMIT STREET. STES  470.8 CONWAY LT, 8TE B8
: CINCINNATL Oft 45220 SELUMBUE, GH #3290 LAWRENCEGURS, i+ 47028 LEXINITON, KV 20541
(59) 146918 514) 6833113 81 2000300 (858} 4336630
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1521 FAX 312321008 £AX (919) 0630475 RAX (©12) 6300304 FAX (382) 446.6830
Cllent American Eleciric Power Boring No. B-1
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8/8/2005
Boring Location Date Completed 8/8/2005
Elevation Ref. AEP Boring Location Pian Work Order No. 90879.059
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS .
. o | color, mators dascrpton, moisture, staseldenakyara OEPTH | BLOWSI" |REC.[ROD| W | LL | Pt | _|PPR
g : (visual ciassificailon uniese otherwise noted NO. | TYPE ft (N Value) % | % | %] % !{% 5§
) - little organics (wood framents
sa7.00| 360 Iroeaaaics (wood traments) 10 | ss|as03e5] 5P | w0
L / - clayey seams /
. Gray, SILTY SAND with GRAVEL
- . 45 (SM) (gravel=sandstone fragmants)
. *~ non-plastic, wet, medium dense -
I~ . loose
. - cobbies at 38.0' to 39.0°
542 50 [=40.5 co ;
_ / —\- trace organics (peat) A 11 ]ss |a00415| 223 &7
‘ Gray, SILTY SAND (SM) non-plastic, ®
= . wet, io0se
a2 / 4,5 -trace cosl fragments and organics
: (peat)
-
538.00| 450 ¥ /1
o s o Gray, POORLY GRADED SAND with 3.3-2
B . SILT (SP-SM), wet, loose 12 | 85 | 450465 | 5" | 100
B .','. ~ {race organics (peat) dR AFT
B AR X1
AN 337
- 13 | SS | 50.0-51.5 (10) 100
- . - lithe gravel (sandy shale fragments)
e ats51.5
§29.50 535 | " °
- Blueish gray and reddish brown,
LEAN CLAY with SAND (residual
L*- SHALE), wet - moist, stiff - very hard 31035
[ 5.0 14 | SS | 55.0-56.5 (26) 100
524.50 [~ 58.5 15 | §S | 57.558.5 | 26-50/0.5 | 100
L BORING COMPLETED @ 58.5
1
3 L
=
3 L
5
o ey
Y]
g =
2 -
o
= -
5
g
I Goneral Notes Remarks Wator Level Observations
é D.nllar HCN Located boring 1' off edge of Rd. {approx. 7* off Rd. CL) on natural side of | immediate 24.0 . V
: ng No. _J. Johnson dam. Water at completion measured through the augers. Boring caved at | At Completion 24.2 # V
Az: Rig Type ATV 34° after 24 hrs_Instalied MW with scresn from 28' to 38" in hole 7* east of | Aftar 24 Hrs. 330 1Y
Q| Method SSIST B-1. Water used in drilling 315 ft.
§ Inspector NG BF 2 BACKFILLED NW = NO WATER
~ {Messurod from pround surface)




2963 NO. 8255 oo
P8/ 14,2005 23:18 HC NUTTING CD. » 1814716
Page 1 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING
CHARLESTON, WV 25301 (304) 344-0621
FAX (204) 3424711 CORPORATE CENTER CENTRAL OHIC REGION INDIAMA ACGION BLVEGRASS REGICN
11 LUNKEN PARK DRIVE. 760 MORRIION ROAD 342 WALNUT STREET STES  470-B CONWAY CT_STE B8
CNCINNAT), OM 2g228 COLUMBUS. ON 43230 LAWRENCERURQ, OY K708 LEXNGTOR, KY 40551
(813) B24-901G (014) 9O2-3143 {332 535400 (ooW) ASE8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 SAK (513) XIZB4 FaX 14) 5050479 £aX (812) S30-001 FAX (833) 496-5630
Client American Eleciric Power Boring No. B-2
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8i1/2005
Boring Location Date Completed 8/2/2005
Elevafion Ref, AEP Boring Location Plan Waork Order No. 90979.059
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
color. mateftal descnption, moisiure, stffnose/censity/haraness DEPTH BLOWS/E" |REC.JRQD ) W | LL | PI HCSI PPR
{visual dassification unleas otherwise noted) NO. [TYPE f. {N Value) % % % | % | % tsf
FILL. Brown, silty sand with gravel 28-25-17
%ﬁ“ (SM) nonplastic, dry - moist, dense 1188 0015 42) 87
e
577.50 [ 55 // 767
| 5‘/‘ FILL: Reddish brown, san clay with 2 | 881 5065 (13) 67
/ sand (CL) (shals fill), dry - moist, stiff -
~ very stiff
% 1| sT| 6585 100
— ﬁ - little friable sandstone fragments at 56-10 -
u f 10.0' 3 |ssjroots| S50 00
i {// 2 | ST | 115135 100
ﬁf 15.6 Er_
v /fé o |ss|1s0tes| *19 |00
~ multi-colored, molst, and trace )
- organics (grass/roots) at 18.0'
% 3 | ST | 16.5-18.5 100
o B
562,00 | 210 [ XX s |ss|200215| 3414
5‘/‘ FILL: Reddish brown and gray, sandy (18)
- lean clay with gravel (CL)
(gravel=sandstone fragments) (SPT 4 | ST | 215235 60
I / Ns likely ovarstated dus to coarse
- ///‘ graval), moist - wet, medium stiff - stiff
%j 75 - verygravely at21.5
8-10-7
v % 6 |ss|zse2ss| %107 | eo ,
- / - wet from 26,5
// 5 | ST | 265285 50
554.50 [ 28.5
8 - Gray, SANDY LEAN CLAY (CL), very
3 2.0 moist - wet, soft i
55250 305 124 3
8 B . Gray, SILTY SAND (SM) nonpiastic, | 7 | SS | 30.031.5 & 100 ¢
g - wet, loose ‘
g L0
2 L / 4.5 "
Q I
1 F :
E1548.001 350 1 _ 3
: General Notes Remarks Watar Lovel Observations .
§ Driller HCN Located boring 2' off Rd. CL on natural dam side. No indication of void Immediate 26.5 .V
Rig No. D. Smith noted In NQ2 #2. Material probably washsd out due to short run, At Completion 15.0 .V .
% Rig Type ___ATV Afer 24 Hrs, 160 1V
21 Method NQ2/SS/ST Water used in drilling 35.0 fi.
%1 Inspector NG BF = BACKFILLED NW 3 NO WATER N
= (Measured from ground surfacc) 5
S




@8/14/2805 23:18

TEST BCRING ASH DAISGPS HC NUTTIING ODT /1445

NO.P9>  vYuud
HC NUTTING CO. = 16147162963

Page 2 of 2
H.C. NUTTING COMPANY OF TEST BORING
APPALACHIAN REGION - §12 MORRIS STREET LOG S
CHARLESTON. WV 26301 (304) 3440821
FAX (304) 342-4711 CORPORAYK CENTER CEMTRAL CHO RESION WOMNA REGION BLUEARASS REGION
11 LUNKEN PARK QAVE TBO MORQOON ROAD 342 WALNUT STRERT. STES ATO8 CONWAY CT . STE 84
CINCINNATL O 43228 COLUMBUE, OHIS230 LAWRENCESURG, W ¢7036 LEXINOTEN XY 2653)
B N1oNe (914 3833198 (912) 30-L%0 (850) #23 0630
GEOTECHNIC AL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (543) 3210204 FAX (84) 0020475 FAX (112) 5390307 FAX (850) 4350690
Client American Electric Power Boring No. B-2
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 6/1/2005
Boring Location Date Completed 8/2/2005
Elevation Ref. AEP Boring Location Plan Work Order No. 90979.059
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS
ft coler, matertal desciption, moisture, sitmess/densiy/hardnass DEPTH BLOWS/E" |REC. [RQD| Wt LL | PI HCSI PPR
ft. 4 (visual crassification unleas otherwise noted) NO. lTvPE R (N Vaiue) % % % | e | % tsf
00 Gray. POORLY GRADED SAND with 2-2-2
L z SILT (SP-5M), wet, very loose - loose | 8 | SS | 35.036.5 @)
R ..
10-109
L . 9 | SS | 40.0415 (19) 80
-+ 01150
L Y 10 | 88 | 45.0465 3;%;‘ 67

53300 | 500 [°°
. Gray. SILTY SAND with GRAVEL 45-11
R : (SM) (gravel=sandstone fragments), | 11 | S§ | 50.051.3 (16) 80

/ a0 nonplastic, wet, medium dense
529.00 | 54.0 /

Gray and brown, LEAN CLAY with
— 20 SAND (CL) (residual sandy SHALE),
527.00 | 56.0 wet, very stiff - hard 12 | 8§ | 55.0-56.0 | 26-50/0.5 | 90
| 526.60 4 56.4 ] Gray, sandy SHALE, complelely to

highly weathered, extremely soft -
very soft

Reddish brown, CLAYSTONE, 1 [NQ2| 56.0-60.4 98 | O 0-1
- 46 completaly to highly weathered,
extremely soft - vary soft

T

522,00 61.0 7 _|NQ2| 60.461.0 0 10 01
BORING COMPLETED @ 61.0'
L.
—
Goneral Notes Romarks Water Lovel Observations
Drilier HCN Localed boring 2' off Rd. CL on naturat dam side. No indicstion of void Immediate 28.5 LAV
Rig N, D, Smith noted in NQ2 #2. Material probabiy washed out dus to short fun. At Completion 16.0 ft. ¥
Rig Type ATV Aftar 24 Hre. 160 2. V¥
Meathod _NQ2/SS/ST Water used in driling 350 f
inspactor NG BF = BACKFILLED NW = NO WATER
{Measured from ground surface) |




88-14/2085

TEST BORING ASH DAM.GPJ HC NUTTING.GDT 811406

ND. 835 Yo
23:18 HC NUTTING CO. 2 16147162953 '
Page 1 of 2
H.C. NUTTING COMPANY G TEST BORING
APPALACHIAN REGION - 312 MORRIS STREET LOG OF
CHARLESTON, WV 25301 (304) 344.0821 nAESON LuEoRSS AEcHon
FAX (304) 3424711 "c;o mrfme ﬁ’::ﬁﬁs"&“m 38 w,;‘u‘avr STREET sTES  a70-B CONWAY CT, 3TEB4
CINGINATL, Oy 4320 CCLUMBYS. OH 6320 LAWRENCEBURQ, i 47025 LEXONCTON KY (0511
HIN NS {414 833113 1612) S85-0300 (850 4358830
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENG/NEERS SINCE 1921 FAX (513) 331204 FAX 14) 8230475 FAX (912) 504301 FAX (850) 4350050
Clisnt Amarican Electric Power Boring No. B-3
Project Botiom Ash Dam Evaluation - Amos Plant, WV Date Started 8/7/2005
Boring Location Date Completed 8/712005
Elavation Ref. AEP Boring Location Plan Work Order No. 90379.059
ELEV. |DEPTH SAMPLE
DESCRIPTION OF MATERIALS .
ft. f. | color, matersal dsseription. moiatwe, denaltyMardness DEPTH BLOWS/6™ |REC. {RQD| W | LL | & . PPR
(583001 00 (visust dassificatlon unlass ctherwise noted) NO. |TYPE| R (NVae) | % | % | % | % | % f
FILL: Brown, silty sand with gravel 4-9-7 80
B //‘ (SM) non-plastic, dry - moist, medium | ' | S8 | 0015 (16)
| / 3.0 dense
580.00]1 3.0 /
3‘/ FILL: Reddish brown and
- / multi-colored, lean clay (CL) (shale
//2/{4 fill), moist, medium stiff - very stiff
I~ - 7-44
" 5{/} 2 |sS| 5065 @ 93
- ﬁ 1 |sT| 6585 80
L
I / 135 fittle sandstone/sandy shale
- little sandstone/sandy shal
- ﬁ fragments Y 3 | SS | 10.0-115 42:9’;6 %
i ? 2 | s1| 115135 100
B (//fi 379
4 | S8 | 150-16.5 100
566.50 [~ 16.8 /5 (16)
L FILL: Brown and gray, clayey gravel 3 [ ST 1165170 100
Y f with sand (GC) (gravel=sandstone
- / fragments), moist, medium dense
B ﬁ 55 4 | ST | 18.520.0 67
*_ - very gravelly at 20.0" 8-
i 5{({ ¢ gravely \ 5 |ss|mo215| 'S5 |80
- clay component vary moist to wet
s61.00 | 20 154 and soft at 21.0'to 21.5'
| 5/ FILL: Brown and gray, silty gravel with | 6 | SS§ | 22.0-23.2 | 7-17-50/0.2 | 117
sand (GM) (gravel=sandstone —
- 4.0 fragments) non-plastic, very moist,
/ medium dense - very dense
n - thin clayey gravel seams
557.00 26,0 /} i CEyey o 7 |ss|250285| %28 1400
7 15 TILIDISTURBED Wltat biown (25)
565.50 [~ 27. /ﬁ and greenish gray, clayey graval with | . 422 -
e T Srs D F e sand (GC) (praveisandtone LSS IBSBO @ 7 oz
(X fragments), wet - very moist, very 312
n / 20 |loose 9 | S5 |28.0-295 ) ar
55300 | 30.0 % FILUDISTRUBED MATERIAL: gray,
. . \l:‘a‘n do:ty (CL), slight organic odor, l
8t 5
25 |FILUDISTRUBED MATERIAL: 5 | ST | 300320 100
550.50 {~ 32.5 greenish gray. silty/clayey gravel with
- sand (GC/GM) (gravel=sandstone 254
. / reaments). wet very | 10 | 88 | 32.0-335 @) 100
= ‘ Gray, LEAN CLAY with SAND (CL). / N
. / et, very soft - soft
Goneral Notes Remarks Water Lovel Observations
Driller HCN Located boring at edge of Rd. (approx. 8 off Rd. CL) on natural side of Immediate 260 .V
RigNo. _J. Johnson dam. ST#3 failed due to presence of gravel. STHS terminated st 20' due | At Completion 175 #t 'V
Rig Type ATV to pressnce of gravel, Installed MW with screen from 27.0' to 32.0' in hole | After 24 Hrs. 205 &£V
Method  NQ2/SS/ST 5' east of B-3. Water used in driliing 350 R
Inspactor NG BF « BACKFILLED NW w NO WATER
(Measured from ground surface)




ND.BSS  Ddor

©98/14/2085 23:18 HC NUTTING CO. » 16147162963
Page 2 of 2
H.C. NUTTING COMPANY B ‘
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING
CHARLESTON, WV 25301 (304) 344-0821
FAX (306) 3434711 CORPORATE CENTER CENTRA), OHO REGLIN INDIANA REGION BLUZORALS REGION
€13 LUNKEN PARK DRIVE 750 MORRION ROAD M9 WALNUT BTREET. STE 8 4768 CONWAY CT, 3TE B3
EMPLOYEE OWNED CINCINNATL OH 45228 COLLAOUS. OH 49250 LAWRENCEBURG, N 47025 LEXINGTON, KY 40911
{813 521540 O14) DEG-3713 1812) 5334300 (859 4553350
GEOTECHNICAL, ENVIRONMENTAL AND YESTING ENGINEERS SINCE 1821 FAX {613) 10284 FAX (0V4) DTS FAX (812 2394301 FAX (063 455-8020
Client American Electric Power Boring No. B-3
Project Bottom Ash Dam Evaluation - Amos Plant, WV Dates Started 8/7/2005
Boring Location Dats Completed 87712005
Elevation Ref. AEP Boring Location Plan Work Ordet No. 80979.059
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS -
q | color. material descrption, molsure, otifivssidensitymardness DEPTH | BLOWS/E" |REC.}RGD| W )LL) P11 PPR
ft. - (visual clasarication uniese otherwise noted) NO. |TYPE n (N Value) % % | % | %[ % -1
- - d t .
i / 32%“ wood and coal fragments al 11 | ss | 250365 3;;)2 100
}_ : Gray, SILTY SAND (SM) non-plastic,
’ wet, loose (LAYER CONTINUED
- ’ DESCRIPTION REPEATED)
B / 125 - tnaoe peat
B " 2-4-6
n ? 12 | SS | 40.041.5 (10) 100
538.00 | 450 /
. e Gray, POORLY GRADED SAND with 566
= . SILT (SP-SM), wet, medlum densa 13 | SS | 45.0-46.5 (12) 100
L. : . ° - :
- DRAFT
— *es ‘
. oo - trace coal fragments at 50.0' -
N C g 14 | 55 | 500515 4514 |00
52850 [ 545 | ° °
L glueish gray to raddish brown, LEAN
LAY with SAND (CL) (residual 21-44-25
- 3.8 SHALE), very stiff - very hard 15 | 8§ | 55.0.56.5 (69) 100
52470 |- 583 16 | S5 | 57.558.3 | 30-50/0.3 | 100
2 Raddlsh brown and blueish gray,
2.3 CLAYSTONE, completely to highly
522.40 606 "~ weathered, extremely soft - very soft
- - _ 7] Blueish gray, SANDY SILTSTONE, 1 [NQ2| 58.3-63.3 100! 26 03
ZAAEY slightly weathered, soft - medium hard
B Al s :
519.70 =633 |7 "]
é B BORING COMPLETED @ 63.3
3 _
B
] L
g
£ -
2 -
P |
I =
&
g - i
§ . General Notes Remarks Watar Lovel Obgervations
§ Driller HCN Located boring at edge of Rd. (approx. & off Rd. CL) on natural side of Immediate 28.0 ft. V
ng No. .. Johnson dam. ST failed due lo prasencs of gravel. ST#4 tarminated at 20' due | At Completion 17.5 'V
g Rig Type ATV 1o presence of gravel. Installed MW with screen from 27.0' to 32.0' in hole | Ater 24 His. 205 A Y
S| Methad NQYSS/IST 5 east of B3, Water used in driliing o f
%] Inspector NG BF = BACKFILLED NW = NO WATER
4 {Measyred from ground surfaca)




98/ 14,2005

NO. B33 Yaug

23:18 HC NUTTING CO. 16147162963
Page 1 of 2
H.C. NUTTING COMPANY LOG OF TEST BORING
APPALACHIAN REGION - 912 MORRIS 21'“‘;!‘551'
CHARLESTFDANX' mﬂz%‘) - CORPORATE CENTER CENTRAL OHIO RRSION INDIANA REGON GLUEGRASS RIGIOM
811 LUNKEN PARK DRIVE 790 MORRISON RORD m&mﬂtxﬂ 8 31:2 A‘to‘:e E;S::I:: 2:;5‘5-9
mpm :’2\&: ::220 mm\;:gr‘v ::z:c AR e 45&8'&0
GEDTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1021 X (513) 104 FAX (§14) 0830475 £AX {912 5234501 FAX (993) 4350550
Cliant American Electric Power Boring No. B4
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8/2/2005
Boring Location Date Completed 8/3/2005
Efevation Ref. AEP Boring Location Plan Work Order No. $0979.059
ELEV. | DEPTH SAMPLE
DESCRIPTION OF MATERIALS - o PR
ft ft. color, material description. moisture, stifnsss/denatyhardness DEPTH BLOWS/S" |REC.| RQD| W | LL ! HCSH
0 (visual classification uniess otherwise noted) NO. |TyPE n (N Value) % % % | % % o)

FILL: Brown and gray, silty sand with
gravel (SM) nonplastic, moist, dense -

14-12-13
1 | SS}| 0015 (25) 100

medium dense
5.0

578.00] 50

FILL: Brown, sandy lean ciay (CL),

2-1-2
moist, soft 87

2 | S8| 5065 @)

30

575.00) 80 1 | ST| 6585 0

FILL: Brown, silty/clayey sand

(SC/SM), moist, ioose - very loose

34-6
3 |ss|t00115| TGO {100

DRAFT

T

7
7
7
%
a8
é 4 |ss|1s0165] 222 |00
-
_
-
%
7

TEST BORING ASH DAM.GPS HC HUTTING.GDT 81405

566.50 [~ 16.5 3)
A FILUDISTURBED MATERIAL:
v Grayigh brown, silty sand (SM),
nonplastic, very moist - wet, very
L loose - looge
- wet from 18.0°
L 5 | $S |20.0-21.5 ZZ;;“ 100
05 trace coal fragments/peat at 21"
B 232
- -some gravel (sandstone fragments) 6 | SS | 25.0-265 ) 0
556.00 | 27.0 81 27.0 )
i .. Graylsh brown, SILTY SAND (SM) 7 158265280 an 2
.. nonplastic, wet, medium dense
| e
o0 - trace peat
~ T 7-6-1
I 8 |ss|s00ms5| 50 w00
B S
Genaral Notes Remaris Wator Lovol Observations
Drier HCN Located boring 4’ off Rd. CL on natural dam side. NQ2 #1 56.4'-58.5 no | Immediate 18.0 L AV
RigNo. _J, Johnson indication of vold noted. Materinl probably washed out due to extremely | At Completion 17.0 ft. V
Rig Type ATV soft HCSI. Boring caved at 18' upon completion and caved at 19" after 24 | After 24 Hrs. 180 AV
Method NQ2/SS/ST hrs, Water usad in drilling 25.0 ft
inspector NG BF = BACKFILLED NW = NO WATER
{Measurad from ground surfacs)
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VB, 1472005 23:18

TEST BORING ASH DAM.GPJ HC NUTTING.GDT 8H14/05

HC NUTTING COD. 2 16147162963

NO.8332° P42

CINCINNATL OH o528 COLUMBUS, OH 230

LAWRENCESURG ™ 47025

LEUNGTON, XY 4051

Page 2 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - §12 MORRIS STREET LOG OF TEST BORING
CHARLESTFOANX gvmi'aozj‘m) ! TE CENTER CENTRAL OAI10 REPCN INDIANA RECISN BLULSRASY RZQGION
R w’ﬁ?& fmi DRVE TOOMCRRIGONROAD  300WALNUTGTREET.STES  70.8 CONWAY T, STE B

530004 530 (- °°

Reddish brown and gray, LEAN CLAY
L. (CL) (residual SHALE), wet - molst,
34 stiff-hard

(9°)) 218878 (819 365-3113 {392 T30 (BE) 4558530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1521 ARX (319) 3210209 FAX (314} D53.0a7y FAX {812 294301 FAX [659) 4534030
Client American Electric Power Boring No. B-4
Projact Bottom Ash Dam Evaluation - Amos Plant, WV Data Started 8/2/2005
Boring Locatlon Date Completed 8/3/2005
Elevation Ref. AEP Boring Location Plan Work Order No. 50979.059
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS P PPR
cotor, matertg) description, malswre, stifness/densityhardness DEPTH BLOWSAE" |REC. |RAD | W | L 1 HCS!
R k. (Visual classification unless othenwise noted) NO. |TYPE . (Nvalue) | % | % | % | % | % tat
. o o1 70.0 Grayish brown, SILTY SAND (SM) 6-8-5
- ‘e nonplastic, wet, medium dense 9 | 8§ | 35.0-36.5 (13) 100
o0 (LAYER CONTINUED
- DESCRIPTION REPEATED)
. »
- 10 | §S | 40.041.5 783’)’ 73
“o s - little coal fragments and peat 3t 41.0'
540.00 | 43.0 |" °° .
e Gray, POORLY GRADED SAND with
= .. SILT (SP-SM), wet, madium dense
i 14 | s | 450465 "(‘172‘)5 7
« o+ 70 -lrace coalfragments at 46.0°
C DRAFT
533.00| 500 |°° °
o o e Gray, POORLY GRADED SAND with 520-18
- - SILT and GRAVEL (SP-SM) 12 | 85 | 500515 38) 67
+ o =1 3.0 (gravelrsandstone fragments), wet,
- - dense

526.60 [~ 564

13 | SS | 55.0-56.4 |10-27-50/0.4| 100

Reddish brown and gray,
CLAYSTONE, complately to highly
- woaathered, extremely soft

o 5.1 1 |NQ2| 564-61.5

521,50 [~ 61.5

69 | 0

BORING COMPLETED @ 61.5

T 177

Genersl Notes Remarks
Drilter HCN Located boring 4' off Rd. C1. on natural dam sida. NQ2 #1 56.4'-58.5" no
Rig No. _J. Johnson indication of vold noted, Materia! prodably washed out due to extremely
Rig Type ATV soft HCSI, Boring caved at 18’ upon completion and caved at 19* after 24

Method NQYSS/ST hrs,
Inspector NG

Water Level Observations

immediate
At Completion
After

18.0

28

Water uged in drilling

8F = BACKFILLED NW =NO WATER
{Measured from ground sudace)

’.
17.0 fi.
Hrs, 180 %

L8

25.0

l

4494




V87142085

NO. J22 rouly

23:18 HC NUTTING CO. - 16147162963
Page 1 of 2
H.C. NUTTING COMPANY LOG OF TEST BORING
APPAucmg}ru or:{e&ergo‘; '2 ﬁﬂls S1'R1EET
CHARLESTON, 344002 i rcan
FAXGoD Saz471 nﬁomvp‘m ORIVE TG nongu?::m" H w’m Be‘:!;?ég‘?g 47{0\ &m g‘r}g‘e‘u
am(::‘a:;‘:;mo cnv.\:zw;szm IAWRE&‘&;;, R xe o
GEQTECHNICAL, ENVIRGNMENTAL AND TESTING ENGINEERS SINCE 1921 EAX (513) 3240394 FAX (294) 2030476 £AX (812) 6300301 FAX (830} 435-5830
Client American Eleciric Power Boring No. B-5
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8/3/2005
Boring Location Date Completed B/1372005
Elevation Ref, AEP Boring Location Plan Work Order No. 90979.059
ELEV. |DEPTH DESCRIPTION OF MATERIALS SAMPLE o v
REC. | R WL
ft. ft. color, material description, morsiure, stifness/density/Mardness DEPTH BLowsre EC. | RQD ) HES)
00 | (visuar classification unless otherwlse notad) NO. {TYPE fr, (N Value) % % 1% | % | % tof
FILL: Brownish gray, silty sand with 10-15-15
L gravel (SM) nonplastic, moist, dense - 1188 | 0015 (30) 100

medium dense

5.5

L. - trace conl fragments at 5.0'
817501 8.5 343

FIll. Brown, poorly graded sand (SP), | 2 | SS | 5.065 @ 100
dry - moist, loose

3.5 -uniform appearance

57400 9.0

FiLL: Brown, poorly graded sand with
silt (SP-SM), moist, looge

2-14
. 1
§S | 10.0-11.5 ) 00

DRAFT

A R R

JEST BORING ASHOAM.GPJ HC NUTTG GDT /14105

567.50 155 .2
FILL: Brown, silty/clayey sand 4 | 8§ |15.0-165 4(?,) 100
2 25 (SC/SM), very moist- wel, loose
\ " - wetfrom 16.0°
565.00 | 18.0 \- uniform appearance A
- FILL: Grayish brown, silty sand (SM),
nonplastic to low plasticity, wet, loose
— 40
B 5 | ss | 200215 ’Zg)*‘ 100
§61.001 220
o o e Brown and gray, SILTY SAND (SM),
L . nonplastic to low plasticity, moist -
o0 - wal, loose - medium dense
_r 6 |ss | 250265 %’;)9 73
L S - trace peat from 26.5'
B " 46-9
- " X 1. =
- e 7 [ SS | 300315 (15) 100
o 'fg ) . ‘

Gonsral Notes Remarks Water Level Observations
Drlller HCN Located boring 3' off Rd. CL on natural dam side. Boring caved st 18' Immediate 16.5 RV
RigNo. _J. Johnson after 24 hvs. At Complistion 17.5 itV
Rig Type ATV After 24 Hrs. NW R
Method §s Water used in drilling 200 #.
Inspector NG BF = BACKFILLED NW > NO WATER

__({Measured from ground gurface)
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ND.B335 o1l
p8/14,2805 23:18 HC NUTTING CO. 16147162963
Page 2 of 2
H.C. NUTTING COMPANY B G
APPALACHIAN REGION -992 MORRIS STREET LOG OF TEST ORIN
CHARLESTON, WV 26301 (304} 3440821
FAX (304) 3424711 CORPORATE CENTER CENTRAL OHQ RECION INDUINA REGION SUJEGRASS RECON
831 LUNKEN PARK ORIVE T00 MORRKON ROAD 840 WALNUY STREET. STES 4709 CONWAY CT, STE B9
CiNCINNATY, OH 46238 COLUMBUS, O 23220 LAWAENCEBURG, N 47025 LEXINGTON, XV ¢031%
(813) 3215618 1814) 8233113 {612) 3394800 (BED) A55-8530
GEOYECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 A (1) 3210054 FaX {814) 8930475 £AX, {912 53430 FAX (652) 4339030
Client American Elactric Power Boring No. B-5
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8/3/2005
Boring Location Date Completed 8/13/2005
Elevation Ref. AEP Boring Location Plan Work Order No. 90879.059
SAMPLE
ELEV, |DEPTH DESCRIPTION OF MATERIALS
. " cotor, metenl descriplion, mo: DEPTH BLOWS/" |REC.{RQD| W | LL | PI Hesi PPR
. : (visual classMication uniesd omorwise noled) NO. ft. (N Value) % % | % | % | % 18
o Brown and gray, SLTY SAND (SM). 2-5-6
L .. nonplastic to low plasticity, moist - 8 35038.5 RN 100
° a0 wet, loose - medium dense (LAYER
~ b CONTINUED DESCRIPTION
L oS REFPEATED)
o +|325 . clayey seam at 36.0"
B 358
L KR 9 40.041.5 (13) 100
B 6-8-8
L . _u 10 45,046.5 (16) 100
- RAFI
- K ]
L L 11 s00515 | 30 1100
o s . - litle graval (sandstone fragments) at (19
[—- .- 51.0'
528.50 - 54.5 ° -
- 13 Reddish brown and gray, LEAN CLAY
527.20 ] 55.8 > (CL) (residual SHALE), moist, hard 12 55,0-55.8 | 30-50/0.3 | 100
- BORING COMPLETED @ 55.8
L
r
3 L
e
& -
g
g L
2 -
b
: -
&
3 .
g QGoneral Notes Remarks Watar Leve) Observations
é D-rmer HCN Located boring 3 off Rd. CL on natural dam side. Boring caved at 18' Immediate 16.5 Vv
| Ri8No. _J. Johneon after 24 hrs. At Completion 1.5 'V
£ Rig Type ATV After 24 Hrs. NW R
§ Method SS VVater used in drilling 200 #
8 Inspector NG BF « BACKFILLED NW =NO WATER
- {M ed fram ground surface)
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NO. 835 Yyl
V8/14/2005 23:18 HC NUTTING CO. =~ 16147162963
Page 1 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORlN G
CHARLESTON, WV 25304 goa) $44.0821
FAX 304) 3424711 CONPORATE CENTER CENTRAL ORI3 REGON WOMRA REGON BLICGRASI REGICN
911 LUNKEN PARK DRIVE T80 MORRIZOM QCAD 349 WALNUT JTREET, STES AT0-8 CONWAY CT. 8TE 8
CINCINNAT] QH 40229 COLUHLB\QOH :IDO uw-w:ce:;):z_;: oo L%W:;::f\
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 ek o 33voaoe X e 3900475 FAX (0151 5364001 FAX (560 462283
Client American Electric Power Boring No. B-6
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8/4/2005
Boring Location Date Complsted 8/5/2005
Elevation Ref. AEP Boring Location Plan Work Order No. 90979.059
ELEV. | DEPTH DESCRIPTION OF MATERIALS SARPLE
ft ft oofef, material desoriplion. molsture, stifineas/oensity/hardness DEPTH BLOWS/6" |REC.|RQD | W | LL | P HCS) PPR
i) (Msuaf classification unlaas otherwise noted) NO. JTYeE| 1. (Nvelwe) | % [ % [ % | % | % tof
58250 ] 0.5 05 Topsoil . 354
582,00 = 1.0 1544 Dﬁﬂcmy. silty sand (SM), 1]88| 0015 © |10
2 / nonpiastic, dry - moist, loose /
FILL: Brown, sandy lean clay (CL),
L 45 moist, stiff
i ﬁ
57750 5.5 /; 255
- ?f FILL: Reddish brown and 2 |8S| 5065 a0 87
/X multicolored, lean clay with gravel
- / (CL) (gravel=sandstone fragments)
B ? 5o (shale fil), moist, stff 1 |ST ! 8585 85
572.50 ["10.5 é 257
~ { Brown 1o light brown, sandy leanclay | 3 | SS | 10.0-11.5 (15) 100
(CL), moist, stiff
- .
B y - uniform appearance FIT
L.
L— / g.0 -tacs organics (halr roots)
348
I g 4 1SS | 15.0-16.5 (10) 100 45
2 | ST | 16.5-185 45
564 50 18.5 é
- 5}/ FILL/DISTURBED MATERIAL,
ﬁ silty/clayey sand (SC/SM), wet, loose
35
_ / _ 5 |ss|200215| 332 1100
s61.00 | 220 f - uniform appearance U
Brown, LEAN CLAY with SAND (CL),
L 20 wet, soft
£59.00 24.0 / - - iogqed from cultinqs and ST - 3 ST | 23.0-25.0 100
’ Brown, SILTY SAND (SM), nonplastic,
I § wet, ioose 3
5 / 6 | S8 |250265 fg;“ 100
- /
d L [
3 | / 11.5
s .
5 L . 7 | ss|300a15] 222|400
¢ . (5)
z fs
E /
5 | .
2 I g
3l -
E ' Goneral Notes Remarks Water Loval Observations
é Drxller HCN Loceted boring 3' off Rd. edge (approx. 8 off Rd. CL) on natural dam Immediate 18.5 .V
. R:g No. _J.Johnson side. Woler leve! at completion measured through the augers. Installed At Completion 245 fV
% Rig Type ATV MW with screen from 15.0' to 25.0" in hole €' west of B-5. After 24 _ Hrs. BF ft.
g Method SSIST Water used in drilling 25.0 ft.
i Inspector __ NG 8F = BACKFILLED NW =NO WATER
-~ (Measured from ground surface)

Y e e o ————————— t——




NO. 835 YILo

PB/14/ 2005 23:18 HC NUTTING CD. 2 16147162963
Page 2 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 812 MORRIS STREET LOG OF TEST BORlNG
CHARLESTON, WV 25301 an)wam
FAX (304) M24T11 CORPORATE CENTER CENTAAL OHIO REGION MOWNA REGION BLUEORATS REGION
19 LUNKEN PARX DRIVE 703 MORRISON AOAD 340 WALNUT 3TREET, 3TES 4708 CONWAY CT, 8T€ 00
CINCINNATL, O 3220 COLUMBUS, Cwt 43200 LAWRENCEBURG, I 47020 LEXNGTON, KY 40311
(519) 3213890 019 88&-»W (812) 6304200 (B35) 465-858>
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SNCE 1921 FAX (519) 110294 €AX (514) 5830473 FAX (842) $364301 FAX [430) 4560830
Client American Electric Power Boring No. B8
Project Boftom Ash Dam Evaluation - Amos Plant, WV Date Sterted 8/4/2005
Boring Location Date Completed 8/5/2005
Elevation Ref. AEP Boring Location Plan Work Order No. 90979.059
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
2 n | cotor maserie descrpton, moisure, oieseidensmymardness DEPTH | BLOWS/E" [REC./RQD) W | WL | PH]  |PPR
. g {visual clasaification uniess clherwlse noted) NO. | TYPE L3 (N Valus) % % | % | % | % tsf
7.5 5 4
T804 388 15— Gray, POORLY GRADED SANDwih | 8 | SS | 35.036.5 ‘S(f,‘;f 80
. SILT (SP-SM), wet, medium dense
| S - trace peat
r— o 0
. 4-7-8
| - 10.5 9 | §S | 400415 (15) 87
L.
537.00| 460 | °° 10 | ss |4s0465| &7 |80
.. Gray, POORLY GRADED SAND with (s
- .- SILY and GRAVEL (SP-SM)
o = s} 30 (gravel=sandstone fragments), wet, o
o .. medium dense D
534.00 | 490 | °°
.o Gray, POORLY GRADED SAND
e .o (SP), wet, medium dense
n 11 |ss|soosts| S&7 100
oo 50 (13)
L el
-
529.00 | 54.0
Blueish gray, SANDY LEAN CLAY
- 1.8 (CL) (residual sandy SHALE), moist -
52720 558 dry, very stiff - vary hard 12 | 88 | 55.055.8 | 40-50/0.3 | 100
F BORING COMPLETED @ 55.8'
[
.
[lv]
g -
S -
—
2 L
o
E -
2 L
o .
= -
2 4
o .
g . Goneral Notes Remarks Water Leve] Observations g,
§ Driller HCN Located boring 3" off Rd. adge (approx. 8 off Rd. CL) on natural dam Immediate 185 #.V
S ng No. _J. Johnson side. Water level at completion measured through the augers. Installad | At Complstion 24.5 ft. ¥ [
5 Rig Typs ATV MW with screen from 15.0' t0 25.0" in hole 6' west of 8-6. After 2§ Hrs. BF f ﬂ:
SiMethod _ SS/IST Water used in drilling 250 s
ls{ Inspector ___NG BF x BACKFILLED NW = NO WATER i
jed {Measured from ground surface)




NO. 835 pol14

0871472083 23:18 HC NUTTING CO. > 16147162963
Page 1 of 2
H.C. NUTTING COMPANY LOG OF TEST BORING
APPALACHIAN REGION - 912 MORRIS STREET
AR TN, oa sy oo OHIO REGIOM INDMANA REGION BLUEGAASS REG:ON
FAX (304) 3424711 emrf m mu;w RoAD MOWALNUT ZTREET STES (705 CONWAYCY, STE B0
CINCINNAT), OH 45228 COLUMBUA, OH 43250 LAWRENGEBURQ. N 47026 LEXINGTOR XY #0311
51333145818 P14} 0I118 1812) X4 {880) A3-0500
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1821 FAX {518) 3210204 £RX [914) 8830475 EAX (912) AN FAX (259} 4354330
Clianmt American Elactric Power Boring No. B-7
Project Bottorn Ash Dam Evaluation - Amos Plant, WV Date Started 8/11/2005
Boring Location Date Complated 8/11/2005
Elevation Ref. AEP Boring Location Plan Work Order No. _ 90979.059
ELEV. |oerm DESCRIPTION OF MATERIALS SANPLE . PPR
- 1
'y fi, color, material description, mol stftese/densityhardr DEPTH BLOWS/E" |REC.JRQD| W | LL Hes!
G0 | {visus! clgasiication unfess otherwee noted) NO. [TYPE| m (Nvae) | % | % [ % | % | % tsf
567.70A 03 fx Topsoit _A 3-4-10
= /" FILL: Reddish and yallowish brown, | | | 88| 008 (4 | 100
B a7 lean clay with sand (CL), dry, stiff
/ " _some semi-friable shale fragments
564.00) 4.0 /ﬁ
b x FILL: Gray, poorly graded gravel with
L // it and sand (GP-GM), wet, loose row
2 1$S!| 5065 47
i Vf | DRAFT
558.50 [ 8.5 //&
L :5‘({‘ FILUDISTURBED MATERIAL,
| 25 2&%“}' lean clay (CL), wet, soft - very 3 |ss | 100115 3-(%;1 40
556.00 | 12.0 /‘fe
Gray, LEAN CLAY (CL), wet, vaty soft
B 25
553.50 [~ 14.5 1 | ST | 13.0-15.0 100
L PN Gray, SILTY SAND (SM), wet, very
- loose - loose 4 | SS |150-165 'ﬁ;z 100
. . ','. - trace onganics (wood fragments) at
.. 16
_ ... 8s
u 5 | 8s | 200215 ‘(3;4 100
.. - trace friable sandstons fragments
- .- and littls coal fragments/peat at 21
545.00 ] 23.0 T
« o Gray, POORLY GRADED SAND with
- .- SILT (SP-SM), wet, loose
B . 6 | 5S | 250265 3(‘;33 100
o o0 - trace coal fragments/peat
B JSges
B R 3-23
L 7 | SS |30.0315 ) 100
Geansral Notes Remarks Water Lavel Observations
Driller HCN Located bosing at dem toe, appr. 3.5 above creek. Hay stick used for Immediate 4.0 .V
Rig No.  J. Williams sediment control.Water level upop completion meagured through the At Completion 3.0 'V
Rig Type __ Treck augers before NQ2. 24 hr. water level measured through the augers. Afer 24 _His. 30 /Y
Method NQ2/SS/ST | installed MW with screen from 40.9' t0 30.9". Water used in drilling 20.0 ft
inspsctor NG BF = BACKFILLED NW = NO WATER
(Measured from ground surface)

TEST BORING ASH DAM.GPJ HC NUTTING.GDT 8/14105
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8/ 14,2885 23:18 HC NUTTING CO. * 16147162563 ND. 955 po15

TEST BORUNG ASH DAM.GPJ HCHUTTING.GDT 8154/05

Page 2 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 12 MORRIS STREET LOG OF TEST BOR'NG
CHARLESTON, WV 25301 (304) 344-0824
FAX {304) 3424711 CORPORATE CENTER CENTRAL ORO REGION INDUNA REGION SLUEIRAES REGON
011 LURKEN PARK DRVE TH0 MORRISON RDAD 24% WALNUT STREET.9TE ¢ 470-8 CONWAY LY, 2TE 08
CINCINNATL, OH a5228 COLUMSLY, On axZx) LAWRENCEBURG. IN {7036 LEXNGTON, XY 40549
@133 321-5018 @143 3530912 i912) S24200 {86) 455388
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1821 FAX (319) 32102684 FAX (814) 8030473 FAX 342) 7384304 FAX (295} 0839838
Client American Electric Powar Boring No. B-7
Project Bottom Ash Dam Evaluation - Amos Plant, WV Daie Started 8/11/2005
Boring Location Date Completed 8/11/2005
Elevation Ref. AEP Boring Location Plan Work Order No. 90979.059
SAMPLE
ELEV. |DEPTH DESCRIPTION OF MATERIALS
ft f color, material description, molsture, stfTness/density/hardness DEPTH BLOWS/&™ |REC.|RQD| W | LL ) PI HCSI PPR
- (visusl classification unless otherwise noted) NO. | TYFE ft. (N Value) % % | % | %% !
\ . - . 6-16-1
2500 39.5 ko ray and mulicolored, SILTY 8 | s |35.0365 (354) 8 100
o} 25 GRAVEL with SAND (GM) (gravel
- ° OC -2 =gandstone fragments), nonplastic to
530.00| 38.0 d low plasticity, wet, dense [)
Reddish brown and gray, LEAN CLAY
with SAND (CL) (completely
| 2.9 weathered sandy SHALE), moist - dry,
527.10| 40.9 very stif - very hard 5 | SS | 40.0.40.9 | 305104 | 100
Raddish brown, CLAYSTONE,
L. completely to highly weathered,
extramely soft - very soft
" 4.8 1 |NQ2} 40.945.7 100} 0 0-1
-
522.30 | 45.7
o BORING COMPLETED @ 45.7
L
|
—
fr
. Genarsl Nots Remarks Water Level Observations
D.nller HCN Located boring at dam tos, appr. 3.5' above creek. Hay stick used for immediate 4.0 Y
Rtg No. J.Wililiams sediment control. Warsr level upon completion measured through the At Completion 3.0 V0
Rig Type  Track augers bofore NO2. 24 hr. waler level measured through the augers. Atter 24 Hrs. 30 &V
Method NQ2/SS/ST Installed MW with screen from 40.9" to 30.9". Waler used in dn-_‘uTi-r\g_— 20.0 R
Inspector NG BF = BACKFILLED NwW = NOWATER
{Measured from ground suace)
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NO. 835 pa1e

p8r14-,2885 23:18 HC NUTTING CO. » 16147162963
Page 1 of 2
H.C. NUTTING COMPANY G
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORIN
CHARLESTON, WV 25301 (304) 3440821
FAX (304) 3424711 CORPORATE CRNTER CENTRAL QHIO RESION NOMNA RECION BLIEGRASS REGION
811 LUNKEN PARKC ORVE 780 MORRISON RCAD 4D WALNUT BTREEY, 2TE 6 473-8 CONWAY CT.STE B8
TISINMATY, G @320 COLUMBYI, OR 45230 LAWRENTEBURS, IN 4TA2% \.EX:NGT(i::‘ i;l;:lsﬂ
GEOTECHNICAL ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1021 FAR 319 $54.003¢ i ey s e Ak (4584522690
Client Ametican Electric Power Boring No. B-8
Project Bottom Ash Dam Evaluation - Amos Plant, WV Date Stanted 8/12/2005
Boring Location Date Completed 8/12/2005
Elevation Ref. AEP Boring Location Plan Work Ordsr No. 90579.059 ;
ELEV. | DEPTH DESCRIPTION OF MATERIALS : JAMPLE fl
ft .| color, matoial descipton, moisiure, tfineca/denahyherdness DEPTH BLOWS/E® [REC.|RQD| W | LL | P! uesi PPR ;
‘ 001 (visuat classification uniass omnerwise noted NO, | TYPE f. (N Vaiue) % o % | % | % st
567.70 A 0.3 fx—x L2 ATopsoil 4 1 {ss| 0008 | 35004 |100
567.1 .9 AR FILL: Reddish brown, lean clay with
:(////d sand (CL) (shale fill), molst, medium
{ff
- / FiLL: Greenish brown and gray, sandy DR A F T
shale and sandstone COBBLES (drill
B / pressure at 8.0"; 800 psi)
- % gg - Some clayey-soft seams o ‘
: 33-22-
4 /{% 2 | ss| 5065 | %
L {/ff/ 3 1 Ss{ 7578 s0/04 {100
558.50 [~ 9.5 Wi
- ?ar?< gray, LEAN CLAY (CL) (mostly
8 lquid). wet, very soft 4 | 58 | 10.0-11.5 1-WOH-WOH] 100
- - trace organics (wood)
_ 7.0 - siightorganic odor 1| ST | 115135 °
"' 55150 F 16.5 5 | sS | 15.0-16.5 WOHWOH-1| 100
l - .-
! S Gray, SILTY SAND (SM). nonpiastic, | 2 | ST | 17:0-19.0 85
i - .. wet, logse
] e .- .
- C. 6 | ss | 200215 z-ga 100
. - trace coal fragments at 21' ®
[ B ° : L} : a
i s 7 | ss | 250285 2(*;)*‘ 100
@ N ° . Q . L]
3 e - trace wood, trace 0.25" coal
§ - . fragments, and littie gravel (sandstone
g - fragments) at 30 8 | 8S {300315 4{‘;;3 100
g B . . a a
E e
2 L ..
?{634.00| 340 |*°°
= v oo
x|  General Notes ‘ Remarks Water Level Observations
3| Dritier MCN Located boring at dam toe, appr. 3.5 above cresk. Hay stick usad for Immediata 6.0 8V
; Rig No. J. Willams sediment contiol. Yvater level upon compietion measured through the At Completion 1.5 .V
s| Rig Type __Track augers before NQ2. Recovery of ST-1 failed dus to very soft material. | After 24 Hrs. NA R
g Method NQ2/SS/ST Water used in drilling 30 ft.
@ Inspector NG BF = BACKFILLED NW = NO WATER
= {Measurod from ground surface)




NO.@55  elv

p8-/14/2005 23:18 HC NUTTING CD. » 16147162963
Page 2 of 2
H.C. NUTTING COMPANY G
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BOR'N
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 3424711 CORPORATE CENTER CENTRAL OHIO RECKON {NDVANA REGION SUEGRAIS REGION
11 LUNKEN PARX DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STEE a70-0 CONWAY CT, 9TEB-8
CINCINNATL, OH 45228 SOLUMBLI_ OM 43230 LAWRENCEBURG, IN 7025 LEXNGTON, KXY 405114
3132218810 {0%4) 803113 {9122 333-4300 (B39) 4958830
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX {379) X21-0208 #AX (014) 0020476 PAX (B12) 3200301 PAX (RO £33-0630
Client Amarican Electric Power Boring No. B-8
Projoct Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8/12/2005
Boring Location Date Completed 8/12/2005
Elevation Ref, AEP Boring Location Plan Work Order No. 90979.059
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS .
" ! eolor, materisl dascription, moisture, st¥inessidensity/ertness DEPTH BLOWS/E® |REC.{RQD| W | LL | PI HCS! PPR
. . (vitual classilication uniess otherwise noted) NO. | TYPE ft {N Vaive) % % | A% ] % tsf
NN Gray. SILTY GRAVEL with SAND 6-16-25
- .. 135 (6™ (gravel=sandstons fragments), 9 | §S | 350365 41) 100
0. nonplastic, wet, medium dense -
53050 1”375 |~ ° dense (LAYER CONTINUED _
_ \DESCRIPTION REPEATED) 4 E) R F T
Gray and Reddish brown, LEAN
- 2.9 CLAY with SAND (CL) (residual
- SHALE), molst - dry, hard - very hard
5§27.60 [~404 i 10 S5 14006404 50/04 1100
B Reddish brown and gray,
CLAYSTONE, completely to highty
- weathered, extremely soft - very soft
L 5.0 1 [NQ2| 40.4-454 100 O 0-1
522.60 —45.4 - bottom 2" residual soll
| BORING COMPLETED @ 45.4'
r_-
—
—
General Notes Roamaris Water Level Observations
Driler HCN Located boring at dam toe, appr. 3.5' above craek, Hay stick used for Immediate 6.0 r Vv
Rig No. _J. Williams sediment control. Water level upon compietion measured through the At Completion 1.5 £V
Rig Type Track augers before NQ2. Recovery of ST-1 falled dus to very soft material. After 24 Hrs, NA f
Method NQ2SS/ST Water used in drilling 30 h
Inspector NG BF : BAGIFILLED NW = NO WATER
d from qround surface)

TEST BORNG ASH DAM.GPJ HC NUTTING. GDY 8/14105
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Top of Piezometer Elevations

Piezometer Top Elevation, ft
P1 585.94
P3 586.93
P6 587.66
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SUMMARY OF MATERIAL PROPERTIES

AMOS BOTTOM ASH POND DIKES -
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JOB NO. DATE: __Oct 28, 05

PROJECT AMOS BOTTOM ASH POND DIKES

LOCATION: n "
SILTY QL AND

SOURCE OF MATERIAL B-1 DEPTH 29.5 ft.
DESCRIPTION OF MATERIAL ) GRAY SILTY SAND
ASTM DESCRIPTION SILTY SAND SM
MAX. DRY DENSITY, pcf OPTIMUM MOISTURE, %
SPECIFIC GRAVITY 2.67
SAMPLE HGT., mm 144.450 SAMPLE DIA., mm 73.300
CHAMBER PRESSURE, psi 80.0 BACK PRESSURE, psi 50.0
B-PARAMETER 1.00 EFFECTIVE PRESSURE, psi 30.0
INITIAL HEAD, mm 4494 4

BEFORE AFTER
WATER CONTENT, % 229 21.2
WET DENSITY, pcf 125.7
DRY DENSITY, pcf 102.3
SATURATION, % 97.24
VOID RATIO 0.6297
PERMEABILITY COEFFICIENT K, cm/sec 1.61E-05

FLEXIBLE-MEMBRANE PERMEABILITY TEST

American Electric Power Service Corp.
Groveport, Ohio




JOB NO. DATE: __Oct 28, 05
PROJECT AMOS BOTTOM ASH POND DIKES

LOCATION: “C LAY v
SOURCE OF MATERIAL B-3 DEPTH __ 30.0ft
DESCRIPTION OF MATERIAL SOFT GRAYISH BROWN CLAY

ASTM DESCRIPTION

MAX. DRY DENSITY, pcf OPTIMUM MOISTURE, %
SPECIFIC GRAVITY 2.69
SAMPLE HGT., mm 145.430 SAMPLE DIA., mm 71.980
CHAMBER PRESSURE, psi  80.0 BACK PRESSURE, psi 50.0
B-PARAMETER 0.98 EFFECTIVE PRESSURE, psi 30.0
INITIAL HEAD, mm 4483.4

BEFORE AFTER
WATER CONTENT, % 59.2 41,5
WET DENSITY, pcf 104.2
DRY DENSITY, pcf 65.4
SATURATION, % 101.64
VOID RATIO 1.5667
PERMEABILITY COEFFICIENT K, cmi/sec 6.14E-08

FLEXIBLE-MEMBRANE PERMEABILITY TEST

American Electric Power Service Corp.
Groveport, Ohio




JOB NO. DATE: __Oct 28, 05

PROJECT AMOS BOTTOM ASH POND DIKES
LOCATION:

0 1]
=HALE Fi-

SOURCE OF MATERIAL B-2 DEPTH 11.5 1t
DESCRIPTION OF MATERIAL STIFF RED CLAY w/ light brown mottling

ASTM DESCRIPTION

MAX. DRY DENSITY, pcf OPTIMUM MOISTURE, %
SPECIFIC GRAVITY 2.73
SAMPLE HGT., mm 145.010 SAMPLE DIA,, mm 73.080
CHAMBER PRESSURE, psi 90.0 BACK PRESSURE, psi 70.0
B-PARAMETER 0.97 EFFECTIVE PRESSURE, psi 20.0
INITIAL HEAD, mm 4625.0

BEFORE AFTER
WATER CONTENT, % 14.2 16.7
WET DENSITY, pcf 140.8
DRY DENSITY, pcf 123.3
SATURATION, % 101.45
VOID RATIO 0.3820
PERMEABILITY COEFFICIENT K, cm/sec 1.35E-08

FLEXIBLE-MEMBRANE PERMEABILITY TEST

American Electric Power Service Corp.
Groveport, Ohio




Test Report for Consolidated-Undrained
. Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY : C ]
AMERICAN ELECTRIC POWER AMERICAN ompany: AEP
4001 BIXBY ROAD ELECTRIC ‘Project: Amos BA Pond Dikes
GROVEPORT, OHIO 43125 POWER
(614) 836-4205 : Sample No: 9666
— FeE
Material Description: GRAYISH BROWN CLAY - B-2, ST-5; 26.5'28.5' WCLAMEY GRAVEL
. Initial Conditions Final Conditions
Point
Designation Water Dry Density, Degree of Water Confining " Deviator Induced Pore
Content, % pef Saturation Content, % Stress, (ksf) Stress Pressure (ksf)
A 23.0% 104.1 100.9% 20.28% 1.08 297 043
B 29.1% 95.2 102.5% 26.3% 2.16 297 1.30 |
C 29.7% 95.2 104.4% 253% 432 5.07 2.65
l?oint. Axial Strain, a, (ksf) Effective Stresses, (ksf) Total Stresses, (ksf)
Designation o,
Major, (ksf) Minor, (ksf) p', (ksf) Major, (ksf) Minor, (ksf) p, (ksf)
A 15.0% 1.49 . 3.62 0.65 2.13 4.05 1.08 2.57
15.0% 148 3.83 0.86 235 5.13 2.16 3.64
C 15.0% 253 6.74 1.67 420 9.39 4.32 6.85
Total Stress Envelope
8
- 7 A
g% =
w 5 .
g 4 =
ot 1
‘g : LT ] ¢ 15.2°
% 1 N c: 071 ksf
0 AR )
0 5 10 15 20 25 30 35
Normal Stress (ksf)
Effective Stress Envelope
3 L
= 7
A
2 6 A
g 5 -
L]
E 4 -
» 3
e ” . o
3 f ] - N ¢ ": 320
@ o {l [N \ ' c': 0.35ksf
0 5 10 15 20 25 30 35 '
Normal Stress (ksf)
Page 1 of 1

Report Date: Tuesday, November 08, 2005




- Test Report for Consolidated-Undrained

! Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY E _
AMERICAN ELECTRIC POWER AMERICAN  Company: AEP
4001 BIXBY ROAD ﬂ-“;’;" Project: Amos BA Pond Dikes
GROVEPORT, OHIO 43125 Pow ]
(614) 836-4205 Sample No: 9666
p'- q Diagram

3.0

25 JRET
2.0

4
L 2
q (ksf) 1.5 \.3
o
1.0
W
f’
1 !
0.5
'y
0.0
0.0 0.5 1.0 15 2.0 2.5 3.0 35 4.0 45 5.0
p' (ksf)
Page 1of 3

Report Date:  Tuesday, November 08, 2005




Test Report for Consolidated-Undrained
Triaxial Compresion Test - ASTM D 4767

E Company: AEP

CIVIL LABORATORY
AMERICAN ELECTRIC POWER AMERICAN
4001 BIXBY ROAD ELECTRIC iact: :
POWER Project: Amos BA Pond Dikes
Sample No: 9666

GROVEPORT, OHIO 43125
(614) 836-4205

Induced Pore Pressure Vrs % Strain

% Strain
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%
35
3.0 e
)K
4 .
/ -
/ N
2.5 h
p
-
~¢
]
2.0 J
]
P!
/"//' \4\
15
vKK
P
P
1.0
A
.
-
‘0\
052 i S
4 ‘?\4\
P
¢ ’
0.0
Page 2 of 3

Report Date:  Tuesday; November 08, 2005




CIVIL LABORATORY
AMERICAN ELECTRIC POWER

4001 BIXBY ROAD
GROVEPORT, OHIO 43125

Test Report for Consolidated-Undrained
Triaxial Compresion Test - ASTM D 4767

E Company: AEP

AMERICAN
ELECTRIC Project: Amos BA Pond Dikes

POWER
Sample No: 9666

(614) 8364205
Deviator Stress Vrs % Strain
6.0
]
5.0
o
J /A"
4.0 {’// :
e //
f 3.0
=
4 /v‘/
2.0 i
4 4
>
1.0
4
0.0
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%
% Strain
Page 3 of 3

Report Date:  Tuesday, November 08, 2005




Test Report for Consolidated-Undrained

2 Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY : c - AEP
AMERICAN ELECTRIC POWER AMERICAN ompany: A
4001 BIXBY ROAD ELECTRIC Project: Amos BA Pond Dikes
GROVEPORT, OHIO 43125 POWER
(614) 836-4205 Sample No: 9661
Material Description: GRAY SILTY SAND - B-1, ST-3; 20.5-31.5 VsleTy saud”
. Initial Conditions Final Conditions
Point
Designation ‘Water Dry Density, Degree of Water Confining Deviator Induced Pore
Content, % pef Saturation Content, % Stress, (ksf) Stress Pressure (ksf)
A 23.6% 103.5 103.4% 21.46% 2.16 417 0.79
B 22.9% 102.3 97.3% 21.2% 432 8.62 1.24
C 23.4% 1022 99.2% 21.8% 6.48 10.37 3.14
l?oint_ Axial Strain, g, (ks Effective Stresses, (ksf) Total Stresses, (ksf)
Designation o
° Major, (ksf) Minor, (ksf) 1?', (ksf) Major, (ksf) Minor, (ksf) p; (ksf)
A 15.0% 2.08 5.53 1.37 345 6.33 2.16 424
B 15.0% 431 11.71 3.08 7.39 12.94 432 8.63
C 15.0% 5.18 - 1371 3.34 8.52 16.85 6.48 11.66
_ Total Stress Envelope _
: L]
f=y 7 v
26 »
@ 5 yd -
g 4 “AEF=SE
=
b 3 wAw.aV N . 367°
&1 A1/ IHEREL © ¢: 043 ksf
'y [T N {
0 -5 10 15. 20 25 30 35
Normal Stress (ksf)
Effective Stress Envelope
8
= 7 d
26 /
] 5
£ 4 AT
» 3 ’ S RN _
5 2 - \ ¢': 36.8°
e 41 1A AT I
o o LALLM 1Y 1A c': 0.00 ksf
0 5 10 15 20 25 30 35
Normal Stress (ksf)
. Pagetof 1

Report Date: Friday, October 28, 2005




Test Report for Consolidated-Undrained

] Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY E .
AMERICAN ELECTRIC POWER AMERICAN Company: AEP
4001 BIXBY ROAD ﬂ‘“ﬁ" Project: Amos BA Pond Dikes
GROVEPORT, OHIO 43125 POWE
(614) 836-4205 Sample No: 9661
p'- q Diagram
6.0
5.0 )%
4
/)’
-
2
q (ksf) 3.0
¥
] re
2.0
~ N
1.0 7 )‘ X
¢
|
' ?
# s /
0.0 : ) §
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
p’ (ksf)
Page 10of 3

Report Date:  Friday, October 28, 2005




CIVIL LABORATORY
AMERICAN ELECTRIC POWER

4001 BIXBY ROAD
GROVEPORT, OHIO 43125
(614) 836-4205

Test Report for Consolidated-Undrained
E Triaxial Compresion Test - ASTM D 4767

AMERICAN Company: AEP
ELECTRIC Project: Amos BA Pond Dikes

POWER
Sample No: 9661

0.0% 5.0%

Induced Pore Pressure Vrs % Strain

% Strain
10.0% 15.0% 20.0% 25.0%

5.0

4.5

qi;* ld- 1 4

/
g

0.0

Page 20of 3
Report Date:  Friday, October 28, 2005




Test Report for Consolidated-Undrained

. Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY E .
AMERICAN ELECTRIC POWER AMERICAN Company: AEP |
4001 BIXBY ROAD ELECTRIC Project. Amos BA Pond Dikes

GROVEPORT, OHIO 43125 POWER

(614) 836-4205 Sample No: 9661

Deviator Stress Vrs % Strain

12.0
] :
41
10.0 A
A
/’/
8.0 ) od : a
1A A .
Vb —F
/j
¢
T 6.0 /
—
-]
/1/
A4
¥
4.0 |
e e
o
2
2.0 )
0.0
0.0% 5.0% 10.0% 15.0% 20.0% _ 25.0%
% Strain

Page3of 3
Report Date:  Friday, October 28, 2005




CIVIL LABORATORY
AMERICAN ELECTRIC POWER

4001 BIXBY ROAD
GROVEPORT, OHIO 43125

Material Description:

(614) 8364205

E

AMERICAN
ELECTRIC
POWER

Test Report for Consolidated-Undrained
Triaxial Compresion Test - ASTM D 4767

Company. AEP
Project: Amos BA Pond Dikes

Sample No: 9659

AN ${-\A‘\,-E ‘:‘\L»\-U

STIFF RED CLAY w/ light brown mottling - B-2, ST-2; 11.5'-1 3.5

. Initial Conditions Final Conditions
Point
Designation Water Dry Density, Degree of Water Confining Deviator Induced Pore
Content, % pef Saturation Content, % Stress, (ksf) Stress Pressure (ksf)
A 153% 118.0 93.7% 19.69% 1.44 271 0.52
B 14.2% 123.4 101.6% 15.7% 2.88 533 0.12
C 14.5% 122.6 101.3% 16.0% 4.32 5.68 2.03
lfoint_ Axial Strain, g (ksf) Effective Stresses, (ksf) Total Stresses, (ksf)
Designation %
° Major, (ksf) Minor, (ksf) p', (ksf) Major, (ksf) Minor, (ksf) p, (ksf)
A 15.0% 135 3.63 0.92 2.28 4.15 1.44 2.79
B 15.0% 2.66 8.09 2.76 543 821 2.88 5.54
C 11.0% . 2.84 797 2.29 5.13 10.00 4.32 7.16
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Test Report for Consolidated-Undrained

2 Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY E _
AMERICAN ELECTRIC POWER ?{';'5?.’;??" Company: AEP
4001 BIXBY ROAD . Projectt Amos BA Pond Dikes
GROVEPORT, OHIO 43125 v POWER J
(614) 836-4205 Sample No: 9659
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CIVIL LABORATORY
AMERICAN ELECTRIC POWER

4001 BIXBY ROAD

GROVEPORT, OHIO 43125

(614) 836-4205

Test Report for Consolidated-Undrained
Triaxial Compresion Test - ASTM D 4767

E Company: AEP

AMERICAN
Project: Amos BA Pond Dikes

ELECTRIC
POWER
Sample No: 9659
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CIVIL LABORATORY
AMERICAN ELECTRIC POWER

4001 BIXBY ROAD -
GROVEPORT, OHIO 43125

Test Report for Consolidated-Undrained
E Triaxial Compresion Test - ASTM D 4767

AMERICAN Company: AEP
ELECTRIC Project: Amos BA Pond Dikes

POWER _
Sample No: 9659

(614) 836-4205
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Test Report for Consolidated-Undrained

E Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY : C - AEP
AMERICAN ELECTRIC POWER AMERICAN ompany:
4001 BIXBY ROAD ELECTRIC Project: Amos BA Pond Dikes
GROVEPORT, OHIO 43125 POWER
(614) 8364205 Sample No: 9660
w Y
Material Description: GRAYISH BROWN CLAY - B-3, ST-5; 30.0'-32.0° Q [ A \"
. Initial Conditions Final Conditions
Point
Designation Water Dry Density, Degree of Water Confining Deviator Induced Pore
Content, % pef Saturation Content, % Stress, (ksf) Stress Pressure (ksf)
A 55.0% 68.9 103.0% 44.18% 2.16 1.80 1.74
B 59.2% 65.4 101.6% 41.5% 432 2.90 3.40
(&) 51.2% 713 101.8% 37.0% 6.48 4.49 5.07
lfoint~ Axial Strain, q, (ks Effective Stresses, (ksf) Total Stresses, (ksf)
Designation o
° Major, (ksf) Minor, (ksf) p', (ksf) Major, (ksf) Minor, (ksf) p, (ksf)
A 15.0% 0.90 221 0.42 1.32 3.96 2.16 3.06
B 14.0% 145 3.82 0.92 237 7.22 4.32 5.77
C 15.0% 2.25 5.90 1.41 3.66 10.97 6.48 8.73
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CIVIL LABORATORY
AMERICAN ELECTRIC POWER

4001 BIXBY ROAD .
GROVEPORT, OHIO 43125

Test Report for Consolidated-Undrained
E Triaxial Compresion Test - ASTM D 4767

E‘#E%{fgn Company: AEP
POWER Project: Amos BA Pond Dikes
Sample No: 9660

(614) 836-4205
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Test Report for Consolidated-Undrained

2 Triaxial Compresion Test - ASTM D 4767
CIVIL LABORATORY E .
AMERICAN ELECTRIC POWER AMERICAN  Ccompany: AEP
4001 BIXBY ROAD ELECTRIC Project: Amos BA Pond Dikes
GROVEPORT, OHIO 43125 POWER
(614) 8364205 Sample No: 9660
Induced Pore Pressure Vrs % Strain
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CIVIL LABORATORY
AMERICAN ELECTRIC POWER

4001 BIXBY ROAD
GROVEPORT, OHIO 43125
(614) 8364205

Test Report for Consolidated-Undrained

E Triaxial Compresion Test - ASTM D 4767
:#5#‘.%" Company: AEP
POWER Project: Amos BA Pond Dikes

Sample No: 9660
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( U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS I HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES - GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen ldentification Classification MC% | LL | PL Pl |Sp.Gr.
® B-1 10.0 158 | 358 | 204 | 15.3
GRAVELLY LEAN CLAY CL
- Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-1 10.0 37.500 0.051 0.005 241 8.0 67.9 17.8
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
\ Groveport, OH 43125 y




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS I HYDROMETER
6 43 245 134122383 4 6 10441650 30 49 50 710044200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND " SILT OR CLAY
coarse | fine |coarse] medium | fine
Specimen Identification Classification MC% | LL PL Pi |Sp.Gr.
® B-1 15.0 18.1 | 37.2 | 17.8 | 194
LEAN CLAY CL
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B4 15.0 9.500 0.007 0.002 04 1.1 88.6 305
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp.
\_ Groveport, OH 43125




[ U.s. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
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GRAIN SIZE IN MILLIMETERS

GRAVEL. .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine

COBBLES

Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B 16.0 82 | NP | NP | NP

POORLY GRADED GRAVEL with SILT and SAND GP-GM

Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-1 16.0 37.500 20.931 3.952 0.152 66.5 26.8 6.7

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.

DATE 10/28/05
GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




[ Us. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS I HYDROMETER
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GRAIN SIZE IN MILLIMETERS -
COBBLES GRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse| medium | fine
Specimen Ildentification Classification MC% | LL PL Pl {Sp.Gr.
® B 24.5 158 | 291 | 18.9 | 10.2
CLAYEY GRAVEL GC
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-1 24.5 37.500 9.628 0.052 0.006 53.6 7.7 38.7 43
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
- GRADATION CURVES _
American Electric Power Service Corp. i d

Groveport, OH 43125




( U.S. SIEVE OPENING IN INCHES ] U.S. SIEVE NUMBERS I HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND " SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl {Sp.Gr.
® B-1 27.5 306 | 327 | 21.8 | 10.9
LEAN CLAY with SAND CL ¢
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-1 275 4.750 0.021 0.005 0.0 17.6 824 18.6
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp.
Groveport, OH 43125




(- U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS 3
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B-1 29.5 NP NP NP | 2,67
SILTY SAND SM
GRAY SILTY SAND
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B4 29.5 2.360 0.184 0.076 0.0 704 29.6
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO. '
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.

Groveport, OH 43125




( U.S. SIEVE OPENING IN INCHES ! U.S. SIEVE NUMBERS I HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B1 315 294
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B 31.5 4.750 0.333 0.154 0.008 0.0 713 227 5.1
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
» DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
\ Groveport, OH 43125 y




[ U.s. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
Ji
COBBLES GRAVEL .SAND - SILT OR CLAY
. coarse | fine |coarse] medium | fine
Specimen Identification - Classification MC% | LL PL Pl [Sp.Gr.
® BA1 40.0 25.3
~ Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B+ 40.0 4.750 0.261 0.174 0.0 89.1 10.9
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
\ Groveport, OH 43125 y




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B-1 45.0 24.6
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-1 45.0 9.500 0.343 0.204 0.101 04 91.9 7.7
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
\ Groveport, OH 43125 y




(" U.S. SIEVE OPENING IN INCHES l U.S. SIEVE NUMBERS ! HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
@ B-2 10.0 16.2 | 374 | 201 | 173
LEAN CLAY CL
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B2 10.0 9.500 0.009 0.003 04 11.5 88.1 25.7
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125

y




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine -
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B-2 11.0 11.5 | 36.2 | 17.7 | 18.5
LEAN CLAY CL
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-2 11.0 1.180 0.005 0.002 0.0 56 94.4 316
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
\ Groveport, OH 43125 J




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER Y
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse| medium |  fine

Specimen Identification Classification MC%| LL | PL | PI |Sp.Gr.

® B-2 30.0 229 {249 179 | 7.0
SANDY SILTY CLAY CL-ML

Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002

® B-2 30.0 4.750 0.055 0.009 0.0 33.6 664 14.2
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .

\ Groveport, OH 43125 y
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse] medium | fine

Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B-2 ‘ 31_.0 284

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-2 310 2.360 0.204 0.138 0.0 88.5 11.5

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.

Groveport, OH 43125
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen I[dentification Classification MC%| LL | PL | Pl |SpGCr.
® B-2 35.0 274
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-2 35.0 4.750 0.384 0.231 0.152 0.0 94.8 5.2
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
\ Groveport, OH 43125 y




(" U.S. SIEVE OPENING IN INCHES { U.S. SIEVE NUMBERS ! HYDROMETER )
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GRAIN SIZE IN MILLIMETERS ,
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine [coarse| medium |  fine

Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
@ B-2 45.0 233

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-2 45.0 4.750 0.281 0.183 0.080 0.0 90.7 9.3

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. 1] .

\ Groveport, OH 43125 y.
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC%| LL PL Pl |Sp.Gr.
@ B-3 5.0 7.2 | 293 | 184 | 10.9
GRAVELLY LEAN CLAY CL
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-3 5.0 19.000 0.075 0.025 0.003 27.0 12.9 60.1 8.1
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine [coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl [Sp.Gr.
® B-3 6.0 16.9 | 371 | 18.3 | 18.7
LEAN CLAY CL
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-3 6.0 9.500 0.007 0.002 0.5 6.1 93.5 324
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. A .
\ Groveport, OH 43125 J




(" U.S. SIEVE OPENING IN INCHES
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HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND — SILT OR CLAY
coarse | fine |coarse] medium | fine
Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B3 26.5 12.7
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-3 26,5 37.500 1.956 0.097 0.003 34.8 37.9 273 7.6
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
\ Groveport, OH 43125 J




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 245 1314123583 4 6 51014160 30 49 50 70100140200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium | fine

Specimen Identification Classification MC%| LL PL Pl |Sp.Gr.

® B3 27.0 66.4 | 559 | 29.0 | 26.8
FAT CLAY CH

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-3 27.0 2.360 0.004 0.001 0.0 5.2 94.8 37.9

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.

DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.

Groveport, OH 43125




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse] medium |  fine

Specimen Identification Classification MC% | LL PL Pl [Sp.Gr.
® B-3 28.0 16.1

Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-3 28.0 37.500 12.545 0.235 0.009 57.7 25.8 16.5 3.9

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i d

\ Groveport, OH 43125 J




U.S. SIEVE OPENING IN INCHES

6 43 2451
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l
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse] medium | fine
Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B-3 32.0 334 | 270 | 175 | 96
CLAYEY SAND SC
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
@ B-3 32.0 19.000 0.209 0.010 0.9 56.9 42.2 13.6
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES ‘
American Electric Power Service Corp. i .
\ Groveport, OH 43125 y




(U, SIEVE OPENING IN INCHES l U.S. SIEVE NUMBERS [ HYDROMETER A
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL S AND SILT OR CLAY
coarse l fine coarsel medium | fine
Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B-3 33.0 28.3
Specimen [dentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-3 33.0 19.000 0.297 0.186 0.081 24 88.3 9.3
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




[ U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS [ HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND " SILT OR CLAY
coarse | fine |coarse]| medium | fine

Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B3 35.0 23.9

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-3 35.0 9.500 0.287 0.168 0.021 0.8 83.2 16.0 2.6

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




[ U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS ! HYDROMETER
6 43 215 134123583 4 6 810441650 30 49 50 79100449200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine -
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B3 55.0 9.8 | 293 | 17.5 | 11.8
LEAN CLAY CL
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B3 55.0 9.500 0.011 0.004 1.6 6.6 91.8 18.3
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
_ ~ DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. A :
\ Groveport, OH 43125 y




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl (Sp.Gr.
® B4 5.0 156 | 28.2 | 17.8 | 104
SANDY LEAN CLAY CL
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines .| %<.002
® B4 5.0 19.000 0.092 0.011 8.2 35.7 56.1 147
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




r U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B4 6.0 206 | 31.2 | 195 | 11.7
LEAN CLAY with SAND CL
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B4 6.0 4.750 0.027 0.005 0.0 20.8 79.2 21.2
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
' DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i >
\_ Groveport, OH 43125 y
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U.S. SIEVE OPENING IN INCHES

6 43 215 13412353
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse ] fine coarse| medium ] fine
Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B4 15.0 184 | 229 | 173 | 5.7
SILTY, CLAYEY SAND SC-SM
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B4 15.0 4.750 0.106 0.028 0.0 534 46.6 126
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.

Groveport, OH 43125




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse] medium | fine

Specimen Identification Classification MC% | LL PL Pl (Sp.Gr.

® B4 16.0 245 | 247 | 191 | 56
SANDY SILTY CLAY CL-ML

Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B4 16.0 2.360 0.076 0.020 0.001 0.0 40.5 59.5 12.0

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.

DATE 10/28/05
GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




( U.S. SIEVE OPENING IN INCHES l U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse] medium | fine ,
Specimen Identification Classification MC%| LL PL Pl [Sp.Gr.
® B4 20.0 246 | NP NP NP
SILTY SAND SM
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B4 20.0 4.750 0.152 0.055 0.005 0.0 64.4 35.6 6.6
| PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.

Groveport, OH 43125




( U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS I HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND SILT OR CLAY
coarse | fine |coarse] medium | fine
Specimen Identification Classification MC% | LL PL Pl [Sp.Gr.
® B4 21.0 242
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
.] B4 21.0 9.500 0.325 0.190 0.090 0.1 92.0 7.9
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i :
\ Groveport, OH 43125 y




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS ] HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL S AND - SILT OR CLAY
coarse | fine |coarse| medium |  fine

Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B4 45.0 244

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B4 45.0 9.500 - 0.320 0.1989 0.118 0.8 925 6.7

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.

DATE 10/28/05
GRADATION CURVES
‘ »

American Electric Power Service Corp.
Groveport, OH 43125




(" Us. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen ldentification ' Classification MC% | LL PL Pt |Sp.Gr.
® B-5 10.0 9.8
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B5 10.0 4.750 0.193 0.123 0.077 0.0 91.2 8.8
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.

Groveport, OH 43125




r ™)

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® B-5 15.0 9.2
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-S5 15.0 9.500 0.287 0.182 0.093 0.6 92.6 6.8
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




[ U.s. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 245 13412383 4 6 10441620 30 49 50 79100449200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine

Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.

® B-5 16.0 28.0 | 264 | 188 | 7.6
SILTY CLAY with SAND CL-ML

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-5 16.0 1.180 0.043 0.009 0.0 255 74.5 12.7

PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.

DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.

Groveport, OH 43125




[ U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS I HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine coarsef medium I fine
Specimen Identification Classification MC% | LL PL Pl [Sp.Gr.
® B5 20.0 268 | NP | NP | NP
SILTY SAND SM
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® BS5 20.0 4.750 0.236 0.158 0.016 0.0 78.8 21.2 27
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp.
\ Groveport, OH 43125 )
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine coarsel medium | fine

Specimen Identification Classification MC% LL PL Pl Sp.Gr.

® BS6 10.0 123 | 28.3 | 18.1 | 10.2
SANDY LEAN CLAY with GRAVEL CL

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002

® B-6 100 | 19.000 0.053 0.008 15.0 16.6 68.4 139
PROJECT AMOS BOTTOM ASH POND DIKES - , JOB NO.
DATE 10/28/05
GRADATION CURVES
‘ American Electric Power Service Corp. i .

\ Groveport, OH 43125 y
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL .SAND - SILT OR CLAY
coarse | fine |coarse| medium |  fine

Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.

® B-6 11.0 16.3 | 25,6 | 16.3 | 9.3
SANDY LEAN CLAY CL

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002

® B-6 11.0 1.180 0.049 0.004 0.0 35.1 64.9 227
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .

\ Groveport, OH 43125 y




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS l HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B-6 20.0 228 | 26.7 | 178 | 8.9
SANDY LEAN CLAY CL
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-6 20.0 2.360 0.089 0.014 0.0 47.4 52.6 14.6
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. A .
\ Groveport, OH 43125 J




(- U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS [ HYDROMETER
6 43 215 13412383 4 & 810141650 30 49 50 79100449200
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e
0 : 5 1
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen ldentification Classification MC% | LL PL Pl |Sp.Gr.
® B-6 30.0 218
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-6 30.0 2,360 0.133 0.020 0.003 0.0 54.0 46.0 84
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp.
\ Groveport, OH 43125




( U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS ! HYDROMETER )
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5 ; ; ; : i T —e
100 10 1 0.1 0.01 0.001“
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine [coarse| medium |  fine
Specimen Identification Classification ‘MC% | LL PL Pl {Sp.Gr.
_ ® B-7 5.0 13.3
| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-7 5.0 37.500 14.930 2.638 0.046 66.0 22.0 12.0 2.8
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
‘ »

American Electric Power Service Corp.
Groveport, OH 43125

J




([ us. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 1aul1i2353 4 6 g10441659 30 49 50 7510044200
100 | ] ' IR EFLIBIBLL ! IR

s HHH A fra—t
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0 : z : : : z - :
100 10 1 0.1 0.01 0.001j
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND : SILT OR CLAY
coarse | fine |coarse] medium | fine
Specimen Identification Classification MC%{ LL PL Pl [Sp.Gr.
® B7 10.0 379 | 286 | 16.7 | 11.9
CLAYEY SAND SC
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-7 10.0 19.000 0.165 0.007 9.8 40.4 49.8 16.0
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. A »
\_ Groveport, OH 43125 y




Groveport, OH 43125

( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS I HYDROMETER )
6 43 215 taul2333 4 6 g10 141650 30 49 50 70100444200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl Sp.Gr.
® B-7 15.0 304 | 23.7 | 176 | 6.1
SANDY SILTY CLAY CL-ML
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-7 15.0 9.500 0.074 0.015 0.3 39.5 60.2 12.7
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
» DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i .
Y,




(" U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 8101416 30 49 50 79100149200
100 I { I!ITII?I% ‘#4\! B
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E
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0 : : | l I
100 10 1 0.1, 0.01 0.001§
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen ldentification Classification MC% | LL PL Pl (Sp.Gr.
® B-7 16.0 313 | NP | NP | NP
SILTY SAND SM
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B-7 16.0 4.750 0.243 0.156 0.026 0.0 84.2 15.8 3.7
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. A .
Groveport, OH 43125 y.




f U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 810141650 30 49 50 70100149200
100 | I rrrp | ‘i\tzllll!’ /BT
90
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E s
R70 :
; |
E -
N :
T60
F
1
g \
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; \
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w \
E
i
G30
20 \
10 S
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl {Sp.Gr.
® B-7 30.0 26.6
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B7 30.0 9.500 0.308 0.190 0.086 0.4 90.9 8.7
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i '
\ Groveport, OH 43125 y




( U.S. SIEVE OPENING IN INCHES t U.S. SIEVE NUMBERS | HYDROMETER )
6 43 215 131412383 4 6 g10 441679 30 49 50 77100149200
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse | fine |coarse| medium | fine
Specimen Identification Classification MC% | LL PL Pl (Sp.Gr.
® B3 5.0 54
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
@ B-8 5.0 37.500 19.744 6.237 0.085 726 18.3 9.1 13
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp. i > :
Groveport, OH 43125 J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 295 1312383 6 g10 1416 9g 30 49 50 7710040200
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND : SILT OR CLAY'
coarse | fine [coarse| medium |  fine

Specimen ldentification Classification MC% | LL PL Pl [Sp.Gr.

® B8 10.0 561 | 44.2 | 26.3 | 17.9
LEAN CLAY with SAND CL

Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002

® B-8 10.0 2.360 0.011 0.003 0.0 19.8 80.2 258
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
' DATE 10/28/05

GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125 y




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 215 13412383 4 6 g10441675 30 49 50 75100144200
100 | I RN % T‘:i——i-—#. \1_4_\! UILELIIL
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100 10 1 0.1 0.01 0.001
GRAIN SIZE [N MILLIMETERS
COBBLES GRAVEL. .SAND SILT OR CLAY
coarse | fine coarse| medium l fine
~ Specimen ldentification Classification MC% | LL PL Pl Sp.Gr.
® B8 15.0 46.8 | 30.3 | 19.8 | 10.5

SANDY LEAN CLAY CL

Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
® B8 15.0 9.500 0.060 0.007 0.9 35.7 63.4 16.8
PROJECT AMOS BOTTOM ASH POND DIKES - JOB NO.
DATE 10/28/05
GRADATION CURVES

American Electric Power Service Corp.
Groveport, OH 43125




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS ! HYDROMETER
6 43 215 134124433 6 10 1416 59 30 49 50 70100447200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen Identification Classification MC% | LL PL Pl Sp.Gr.
® B-8 25.0 27.0
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Fines | %<.002
@ B-8 25.0 4.750 0.299 0.193 0.109 0.0 92.9 71
PROJECT AMOS BOTTOM ASH POND DIKES - ‘ JOB NO.
DATE 10/28/05
GRADATION CURVES
American Electric Power Service Corp.
Groveport, OH 43125







COMPUTATION OF INFLOW HYDROGRAPH (1/2 6-Hour PMP)

AND FLOOD ROUTING THROUGH THE
PROPOSED PIPE SPILLWAY

Pond 1A

Crest Elevation

Pipe Spillway Invert Elevation

Normal Pool Elevation used for Routing

Peak Inflow During Design Storm

Peak Outflow During Design Storm

Maximum Pool Elevation During Design Storm
Minimum Freeboard During Design Storm
Peak Storage Volume

Days to Decant 90% of Peak Storage Volume

588 ft
583.2 ft
583.2 ft

242.86 cfs
18.91 cfs
585.43 ft

2.57 ft

24.43 ac-ft
1.44 days



SEDCAD 4.0
~Amrinkt 1002 9010 Damala 1 Qrhwiah
1
POND 1A SPILLWAY PIPE
Straight Pipe
Barrel Barrel Entrance Tailwater
Diameter Length Barrel Manning’s spiliway Loss Depth
Slope (%) n Elev (ft)
(in) (ft) Coefficient (ft)
31.51 50.00 26.00 0.0100 583.20 0.90 0.00
Detailed Discharge Table
Combined
Elevation Straight Pipe Total
(ft) (cfs) Discharge
(cfs)
581.00 0.000 0.000
581.50 0.000 0.000
582.00 0.000 0.000
582.50 0.000 0.000
583.00 0.000 0.000
583.20 0.000 0.000
583.50 (3)>0.929 0.929
584.00 (3)>3.997 3.997
584.50 (3)>8.280 8.280
585.00 (3)>13.485 13.485
585.50 (3)>19.484 19.484
586.00 (3)>26.165 26.165
586.50 (5)>32.642 32.642
587.00 (5)>38.091 38.091

SEDCAD Utility Run

Printed 12-14-2015
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Kk kkkkkhkhhkhkhhhkhhhhhhkhhkhkkhhkhkhkkkhkkkk Kk **x

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *
* *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

SEPTEMBER 1990
VERSION 4.0

RUN DATE 12/10/2015 TIME 11:22:48 (916) 756-1104

*
*
*
*
*
*
*

hkkkhkkhkhkhkhkhkhkkhkhkkhkkkkhkkhkkkkkkk k%

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

*% % FREE ***

W oUW N

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
I0
JR
S
\AY%
IN

KK
KM
PB
PI
PI
PI
BA
LU
UD

HEC-1 INPUT

R R R R R R R R R R

* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPAl.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.2"' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
R EE SR EEEE RS R R R R R R REEEREEEEEEEEEEEEEEREERESESES]
15 0 0 300
3
FLOW 0.5
BASIN IMP IMP IMP
2.11 2.11 6.11 7.11
15
BASIN
PRECIPITATION
0
0.287 0.373 0.445 0.502 0.545 0.573 0.653 0.834 0.825 0.980
2.322 4.564 4.922 3.344 1.264 0.834 0.864 0.763 0.581 0.560
0.525 0.475 0.411 0.332
0.040
0 0.05 60
0.0
IMP
ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT
1 ELEV 583.2
6.01 6.25 17.65 19.97 22.28
0 4.00 13.48 26.16 38.09
583.2 584 585 586 587

PAGE
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% ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK R R R R R R R R R

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/10/2015 TIME 11:22:48 * * (916) 756-1104 *
* * * *
LR RS RS RS RS RS ESESESESEEEEEEEEEEEEESESESESES ER RS E SRS ESESESESEEEEEEEEEEEEEEEEEEEEEES]
R R R RS RS RS R R RS R RS RS R R RS R R R R RS RS E R E R E R E RS RS RS R SRS EEEEEEEEEEEEEEESESESES
* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPALl.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.2' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
Ak hkhkhk kA hhkhhkhhkhkhkhkhhkhhkhhkhhkhhkhhkhkhkhkhhkhhkhhkhkhhkhhkh bk hhkhhkhhkrhkhkhhkhhkhkhkhkhkhkhrhkhkhkhkhkhkxkhkxkhkxkx
14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 74.75 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
USER-DEFINED OUTPUT SPECIFICATIONS
TABLE 1
VS STATION BASIN IMP IMP IMP
VV VARIABLE CODE 2.11 2.11 6.11 7.11 .00 .00 .00 .00 .00 .00
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF RUNOFF
.50

KkKk kkKk KkkKk kkKk KkkKk KkkKk KkkKk KkkKk Kkkk KkkKk Kkkk kkKk KkkKk KkkKk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk K*kk Kkkk K*kk K*kk K*kk KKk

Kk kK kK kK kK kK kK

* *
19 KK * BASIN *
* *
Kk kkkkkkkkkkkKx
PRECIPITATION
18 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE



JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

25 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
21 PB STORM 27.78 BASIN TOTAL PRECIPITATION
22 PI INCREMENTAL PRECIPITATION PATTERN
.29 .37 .45 .50 .54 .57 .65 .83 .82 .98
2.32 4.56 4.92 3.34 1.26 .83 .86 .76 .58 .56
.52 .48 .41 .33
26 LU UNIFORM LOSS RATE
STRTL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTIMP 60.00 PERCENT IMPERVIOUS AREA
27 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .00 LAG
Kk
UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES
77. 21. 4. 1. 0.
* Kk x * Kk k * Kk k * Kk k * Kk k
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
TOTAL RAINFALL = 27.78, TOTAL LOSS = .12, TOTAL EXCESS = 27.66
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74 .75-HR
+ (CFS) (HR)
(CFS)
+ 486. 3.25 118. 30. 10. 10.
(INCHES) 27.490 27.658 27.658 27.658
(AC-FT) 59. 59. 59. 59.
CUMULATIVE AREA = .04 sQ MI
* Kk k * Kk k * Kk * Kk * Kk
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.75-HR
+ (CFS) (HR)
(CFS)
+ 243. 3.25 59. 15. 5. 5.
(INCHES) 13.745 13.829 13.829 13.829
(AC-FT) 29. 30. 30. 30.
CUMULATIVE AREA = .04 sQ MI

*kk kkk kKK

28 KK

30 RS

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk*

Kk kKA KAk kKKK KK

* *
* IMp *
* *

Kk kK kKA Kk Kk K kK

ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1
ITYP

NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

kkk kkk kkk kkk kkk Kkkk kkk kkk Kkkk kkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk



RSVRIC 583.20 INITIAL CONDITION

X .00 WORKING R AND D COEFFICIENT
31 sA AREA 6.0 6.3 17.6 20.0 22.3
32 sQ DISCHARGE 0. 4. 13. 26. 38.
33 SE ELEVATION 583.20 584.00 585.00 586.00 587.00

* Kk

COMPUTED STORAGE-ELEVATION DATA

STORAGE .00 4.90 16.37 35.17 56.28
ELEVATION 583.20 584.00 585.00 586.00 587.00
* Kk k. * Kk * Kk k. * Kk k. * Kk k.
HYDROGRAPH AT STATION IMP
FOR PLAN 1, RATIO = .50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.75-HR
+ (CFS) (HR)
(CFS)
+ 19. 6.00 18. 12. 5. 5.
(INCHES) 4.099 10.751 13.695 13.716
(AC-FT) 9. 23. 29. 29.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 74.75-HR
+ (AC-FT) (HR)
24. 6.00 23. 14. 6. 6.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 74 .75-HR
+ (FEET) (HR)
585.43 6.00 585.33 584.77 583.93 583.91

CUMULATIVE AREA = .04 sQ MI



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1
.50

HYDROGRAPH AT

+ BASIN .04 1 FLOW 243.
TIME 3.25

ROUTED TO

+ IMP .04 1 FLOW 19.
TIME 6.00

** PEAK STAGES IN FEET **
1 STAGE 585.43
TIME 6.00



1TABLE 1

PER

O J oy U WN

STATION

PLAN
RATIO

DAY MON

PR R RPRRRRRRRRERRRRRERRRRRRRRRRPRRRRRERRRRRRRERRRRERRRRRBP

HRMN

0000
0015
0030
0045
0100
0115
0130
0145
0200
0215
0230
0245
0300
0315
0330
0345
0400
0415
0430
0445
0500
0515
0530
0545
0600
0615
0630
0645
0700
0715
0730
0745
0800
0815
0830
0845
0900
0915
0930
0945
1000
1015
1030
1045
1100
1115
1130
1145
1200
1215

BASIN
FLOW

.50

IMP

FLOW

gs WD E P

.50

IMP

STORAGE

oYU W NN

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
51 1 1230
52 1 1245
53 1 1300
54 1 1315
55 1 1330
56 1 1345
57 1 1400
58 1 1415
59 1 1430
60 1 1445
61 1 1500
62 1 1515
63 1 1530
64 1 1545
65 1 1600
66 1 1615
67 1 1630
68 1 1645
69 1 1700
70 1 1715
71 1 1730
72 1 1745
73 1 1800
74 1 1815
75 1 1830
76 1 1845
77 1 1900
78 1 1915
79 1 1930
80 1 1945
81 1 2000
82 1 2015
83 1 2030
84 1 2045
85 1 2100
86 1 2115
87 1 2130
88 1 2145
89 1 2200
90 1 2215
91 1 2230
92 1 2245
93 1 2300
94 1 2315
95 1 2330
96 1 2345
97 2 0000
98 2 0015
99 2 0030
100 2 0045

BASIN
FLOW

.50

IMP

FLOW

MU U AN OO O ~J ~J~J~J~J~]~]~100 WO W®WLWWLWL

.50

IMP

STORAGE

~ -] ~J 00 00O OO

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO

PER DAY MON HRMN
101 2 0100
102 2 0115
103 2 0130
104 2 0145
105 2 0200
106 2 0215
107 2 0230
108 2 0245
109 2 0300
110 2 0315
111 2 0330
112 2 0345
113 2 0400
114 2 0415
115 2 0430
116 2 0445
117 2 0500
118 2 0515
119 2 0530
120 2 0545
121 2 0600
122 2 0615
123 2 0630
124 2 0645
125 2 0700
126 2 0715
127 2 0730
128 2 0745
129 2 0800
130 2 0815
131 2 0830
132 2 0845
133 2 0900
134 2 0915
135 2 0930
136 2 0945
137 2 1000
138 2 1015
139 2 1030
140 2 1045
141 2 1100
142 2 1115
143 2 1130
144 2 1145
145 2 1200
146 2 1215
147 2 1230
148 2 1245
149 2 1300
150 2 1315

BASIN
FLOW

.50

IMP
FLOW

.50

NMNODNONMNDNONNDNONNDNODNDNONDWWWWWWWWWWWWWWWWWs S DD D DD 000003 U
o
o

IMP

STORAGE

WWWWWWWWwWWWwWWWWWWB BB B D BDBD DD DD O OO 0000 U0 Uloy oy o) O O) O O)Y O O)

1
.50

IMP

STAGE

.50



1TABLE 1 STATION BASIN IMP IMP IMP
(CONT.) FLOW FLOW STORAGE STAGE
PLAN 1 1 1 1

RATIO .50 .50 .50 .50

PER DAY MON HRMN
151 2 1330 .00 2.42 2.97 583.68
152 2 1345 .00 2.38 2.92 583.68
153 2 1400 .00 2.34 2.87 583.67
154 2 1415 .00 2.30 2.82 583.66
155 2 1430 .00 2.26 2.717 583.65
156 2 1445 .00 2.23 2.73 583.65
157 2 1500 .00 2.19 2.68 583.64
158 2 1515 .00 2.15 2.64 583.63
159 2 1530 .00 2.12 2.59 583.62
160 2 1545 .00 2.08 2.55 583.62
161 2 1600 .00 2.05 2.51 583.61
162 2 1615 .00 2.01 2.47 583.60
163 2 1630 .00 1.98 2.42 583.60 « Time to decant 90% maximum storage

164 2 1645 .00 1.94 2.38 583.59
165 2 1700 .00 1.91 2.34 583.58
166 2 1715 .00 1.88 2.30 583.58
167 2 1730 .00 1.85 2.27 583.57
168 2 1745 .00 1.82 2.23 583.56
169 2 1800 .00 1.79 2.19 583.56
170 2 1815 .00 1.76 2.15 583.55
171 2 1830 .00 1.73 2.12 583.55
172 2 1845 .00 1.70 2.08 583.54
173 2 1900 .00 1.67 2.05 583.53
174 2 1915 .00 1.64 2.01 583.53
175 2 1930 .00 1.62 1.98 583.52
176 2 1945 .00 1.59 1.95 583.52
177 2 2000 .00 1.56 1.91 583.51
178 2 2015 .00 1.54 1.88 583.51
179 2 2030 .00 1.51 1.85 583.50
180 2 2045 .00 1.49 1.82 583.50
181 2 2100 .00 1.46 1.79 583.49
182 2 2115 .00 1.44 1.76 583.49
183 2 2130 .00 1.41 1.73 583.48
184 2 2145 .00 1.39 1.70 583.48
185 2 2200 .00 1.36 1.67 583.47
186 2 2215 .00 1.34 1.65 583.47
187 2 2230 .00 1.32 1.62 583.46
188 2 2245 .00 1.30 1.59 583.46
189 2 2300 .00 1.28 1.56 583.46
190 2 2315 .00 1.25 1.54 583.45
191 2 2330 .00 1.23 1.51 583.45
192 2 2345 .00 1.21 1.49 583.44
193 3 0000 .00 1.19 1.46 583.44
194 3 0015 .00 1.17 1.44 583.43
195 3 0030 .00 1.15 1.41 583.43
196 3 0045 .00 1.13 1.39 583.43
197 3 0100 .00 1.12 1.37 583.42
198 3 0115 .00 1.10 1.34 583.42
199 3 0130 .00 1.08 1.32 583.42
200 3 0145 .00 1.06 1.30 583.41

34.5 hours (1.44 days)



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
201 3 0200
202 3 0215
203 3 0230
204 3 0245
205 3 0300
206 3 0315
207 3 0330
208 3 0345
209 3 0400
210 3 0415
211 3 0430
212 3 0445
213 3 0500
214 3 0515
215 3 0530
216 3 0545
217 3 0600
218 3 0615
219 3 0630
220 3 0645
221 3 0700
222 3 0715
223 3 0730
224 3 0745
225 3 0800
226 3 0815
227 3 0830
228 3 0845
229 3 0900
230 3 0915
231 3 0930
232 3 0945
233 3 1000
234 3 1015
235 3 1030
236 3 1045
237 3 1100
238 3 1115
239 3 1130
240 3 1145
241 3 1200
242 3 1215
243 3 1230
244 3 1245
245 3 1300
246 3 1315
247 3 1330
248 3 1345
249 3 1400
250 3 1415

BASIN
FLOW

.50

IMP
FLOW

.50

IMP

STORAGE

e e R e R e e

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)

PLAN

RATIO
PER DAY MON HRMN
251 3 1430
252 3 1445
253 3 1500
254 3 1515
255 3 1530
256 3 1545
257 3 1600
258 3 1615
259 3 1630
260 3 1645
261 3 1700
262 3 1715
263 3 1730
264 3 1745
265 3 1800
266 3 1815
267 3 1830
268 3 1845
269 3 1900
270 3 1915
271 3 1930
272 3 1945
273 3 2000
274 3 2015
275 3 2030
276 3 2045
277 3 2100
278 3 2115
279 3 2130
280 3 2145
281 3 2200
282 3 2215
283 3 2230
284 3 2245
285 3 2300
286 3 2315
287 3 2330
288 3 2345
289 4 0000
290 4 0015
291 4 0030
292 4 0045
293 4 0100
294 4 0115
295 4 0130
296 4 0145
297 4 0200
298 4 0215
299 4 0230
300 4 0245

MAX

MIN

AVE

BASIN
FLOW

.50

242.86

4.76

*** NORMAL END OF HEC-1 ***

IMP
FLOW

.50

IMP
STORAGE
1

.50

IMP

STAGE

585.
583.
583.

.50



COMPUTATION OF INFLOW HYDROGRAPH (1/2 6-Hour PMP)

AND FLOOD ROUTING THROUGH THE
PROPOSED PIPE SPILLWAY

POND 1B

Crest Elevation

Pipe Spillway Invert Elevation

Normal Pool Elevation used for Routing

Peak Inflow During Design Storm

Peak Outflow During Design Storm

Maximum Pool Elevation During Design Storm
Minimum Freeboard During Design Storm
Peak Storage Volume

Days to Decant 90% of Peak Storage Volume

588 ft
583.7 ft
583.7 ft

224.68 cfs
13.51 cfs
585.47 ft

2.53 ft

25.05 ac-ft
3.25 days



1
POND 1B SPILLWAY PIPE
Straight Pipe
Barrel Barrel Entrance Tailwater
Diameter Length Barrel Manning’s spiliway Loss Depth
Slope (%) n Elev (ft)
(in) (ft) Coefficient (ft)
31.51 55.00 18.00 0.0100 583.70 0.90 0.00
Detailed Discharge Table
Combined
Elevation Straight Pipe Total
(ft) (cfs) Discharge
(cfs)
581.00 0.000 0.000
581.50 0.000 0.000
582.00 0.000 0.000
582.50 0.000 0.000
583.00 0.000 0.000
583.50 0.000 0.000
583.70 0.000 0.000
584.00 (3)>0.929 0.929
584.50 (3)>3.997 3.997
585.00 (3)>8.280 8.280
585.50 (3)>13.485 13.485
586.00 (3)>19.484 19.484
586.50 (3)>26.165 26.165
587.00 (5)>32.642 32.642

SEDCAD Utility Run

Printed 12-14-2015
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*

*
*
*
*
*
*
*

Kk kkkkkhkhhkhkhhhkhhhhhhkhhkhkkhhkhkhkkkhkkkk Kk **x

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *
* *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

SEPTEMBER 1990
VERSION 4.0

RUN DATE 12/10/2015 TIME 11:52:36 (916) 756-1104

*
*
*
*
*
*
*

hkkkhkkhkhkhkhkhkhkkhkhkkhkkkkhkkhkkkkkkk k%

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

*% % FREE ***

W oUW N

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
I0
JR
S
\AY%
IN

KK
KM
PB
PI
PI
PI
BA
LU
UD

HEC-1 INPUT

R R R R R R R R R R

* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPBLl.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.7' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
R EE SR EEEE RS R R R R R R REEEREEEEEEEEEEEEEEREERESESES]
15 0 0 300
3
FLOW 0.5
BASIN IMP IMP IMP
2.11 2.11 6.11 7.11
15
BASIN
PRECIPITATION
0
0.287 0.373 0.445 0.502 0.545 0.573 0.653 0.834 0.825 0.980
2.322 4.564 4.922 3.344 1.264 0.834 0.864 0.763 0.581 0.560
0.525 0.475 0.411 0.332
0.037
0 0.05 66
0.0
IMP
ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT
1 ELEV 583.7

12.75 13.00 13.93 14.87 15.80
0 0.93 8.28 19.48 32.64
583.7 584 585 586 587

PAGE

1



% ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK R R R R R R R R R

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/10/2015 TIME 11:52:36 * * (916) 756-1104 *
* * * *
LR RS RS RS RS RS ESESESESEEEEEEEEEEEEESESESESES ER RS E SRS ESESESESEEEEEEEEEEEEEEEEEEEEEES]
R R R RS RS RS R R RS R RS RS R R RS R R R R RS RS E R E R E R E RS RS RS R SRS EEEEEEEEEEEEEEESESESES
* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPBL.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.7' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
Ak hkhkhk kA hhkhhkhhkhkhkhkhhkhhkhhkhhkhhkhhkhkhkhkhhkhhkhhkhkhhkhhkh bk hhkhhkhhkrhkhkhhkhhkhkhkhkhkhkhrhkhkhkhkhkhkxkhkxkhkxkx
14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 74.75 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
USER-DEFINED OUTPUT SPECIFICATIONS
TABLE 1
VS STATION BASIN IMP IMP IMP
VV VARIABLE CODE 2.11 2.11 6.11 7.11 .00 .00 .00 .00 .00 .00
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF RUNOFF
.50

KkKk kkKk KkkKk kkKk KkkKk KkkKk KkkKk KkkKk Kkkk KkkKk Kkkk kkKk KkkKk KkkKk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk K*kk Kkkk K*kk K*kk K*kk KKk

Kk kK kK kK kK kK kK

* *
19 KK * BASIN *
* *
Kk kkkkkkkkkkkKx
PRECIPITATION
18 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE



JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

25 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
21 PB STORM 27.78 BASIN TOTAL PRECIPITATION
22 PI INCREMENTAL PRECIPITATION PATTERN
.29 .37 .45 .50 .54 .57 .65 .83 .82 .98
2.32 4.56 4.92 3.34 1.26 .83 .86 .76 .58 .56
.52 .48 .41 .33
26 LU UNIFORM LOSS RATE
STRTL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTIMP 66.00 PERCENT IMPERVIOUS AREA
27 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .00 LAG
Kk
UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES
71. 20. 4. 1. 0.
* Kk x * Kk k * Kk k * Kk k * Kk k
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
TOTAL RAINFALL = 27.78, TOTAL LOSS = .10, TOTAL EXCESS = 27.68
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74 .75-HR
+ (CFS) (HR)
(CFS)
+ 449. 3.25 109. 28. 9. 9.
(INCHES) 27.507 27.676 27.676 27.676
(AC-FT) 54. 55. 55. 55.
CUMULATIVE AREA = .04 sQ MI
* Kk k * Kk k * Kk * Kk * Kk
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.75-HR
+ (CFS) (HR)
(CFS)
+ 225. 3.25 55. 14. 5. 4.
(INCHES) 13.754 13.838 13.838 13.838
(AC-FT) 27. 27. 27. 27.
CUMULATIVE AREA = .04 sQ MI

*kk kkk kKK

28 KK

30 RS

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk*

Kk kKA KAk kKKK KK

* *
* IMp *
* *

Kk kK kKA Kk Kk K kK

ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1
ITYP

NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

kkk kkk kkk kkk kkk Kkkk kkk kkk Kkkk kkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk



HYDROGRAPH AT STATION
FOR PLAN 1,

RSVRIC
X
31 SA AREA
32 sQ DISCHARGE
33 SE ELEVATION
STORAGE .00
ELEVATION 583.70
* Kk Kk * Kk Kk
PEAK FLOW TIME
+ (CFS) (HR)
(CFS)
+ 14. 6.00
(INCHES)
(AC-FT)
PEAK STORAGE  TIME
+ (AC-FT) (HR)
24. .00
PEAK STAGE TIME
+ (FEET) (HR)
585.47 .00

583.70

INITIAL CONDITION

.00 WORKING R AND D COEFFICIENT

12.8

583.70

3.86
584.00

* % *

6-HR

585.36

CUMULATIVE AREA =

13.0 13.9 14.9
1. 8. 19.
584.00 585.00 586.00
* kK
COMPUTED
17.32 31.72 47.05
585.00 586.00 587.00

* % *

IMP

RATIO = .50

MAXIMUM AVERAGE FLOW

24-HR 72-HR
8. 4.
8.391 12.260
17. 24.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

17. 9.

MAXIMUM AVERAGE STAGE

24-HR 72-HR
584.95 584.40
.04 sQ MI

15.8

33.

587.00

STORAGE-ELEVATION DATA

* %

74.75-HR

4.
12.310
24.

74.75-HR

74.75-HR

584.38



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1
.50

HYDROGRAPH AT

+ BASIN .04 1 FLOW 225.
TIME 3.25

ROUTED TO

+ IMP .04 1 FLOW 14.
TIME 6.00

** PEAK STAGES IN FEET **
1 STAGE 585.47
TIME 6.00



1TABLE 1

PER

O J oy U WN

STATION

PLAN
RATIO

DAY MON

PR R RPRRRRRRRRERRRRRERRRRRRRRRRPRRRRRERRRRRRRERRRRERRRRRBP

HRMN

0000
0015
0030
0045
0100
0115
0130
0145
0200
0215
0230
0245
0300
0315
0330
0345
0400
0415
0430
0445
0500
0515
0530
0545
0600
0615
0630
0645
0700
0715
0730
0745
0800
0815
0830
0845
0900
0915
0930
0945
1000
1015
1030
1045
1100
1115
1130
1145
1200
1215

BASIN
FLOW

.50

IMP

FLOW

.50

IMP

STORAGE

oYU W NN

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
51 1 1230
52 1 1245
53 1 1300
54 1 1315
55 1 1330
56 1 1345
57 1 1400
58 1 1415
59 1 1430
60 1 1445
61 1 1500
62 1 1515
63 1 1530
64 1 1545
65 1 1600
66 1 1615
67 1 1630
68 1 1645
69 1 1700
70 1 1715
71 1 1730
72 1 1745
73 1 1800
74 1 1815
75 1 1830
76 1 1845
77 1 1900
78 1 1915
79 1 1930
80 1 1945
81 1 2000
82 1 2015
83 1 2030
84 1 2045
85 1 2100
86 1 2115
87 1 2130
88 1 2145
89 1 2200
90 1 2215
91 1 2230
92 1 2245
93 1 2300
94 1 2315
95 1 2330
96 1 2345
97 2 0000
98 2 0015
99 2 0030
100 2 0045

BASIN
FLOW

.50

IMP
FLOW

.50

U OO ANDNNNNOON OO ~J~J - ~J~J~J~J~J~]~J~J~J0WOCOaOwOw W W DO
o
N

IMP

STORAGE

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO

PER DAY MON HRMN
101 2 0100
102 2 0115
103 2 0130
104 2 0145
105 2 0200
106 2 0215
107 2 0230
108 2 0245
109 2 0300
110 2 0315
111 2 0330
112 2 0345
113 2 0400
114 2 0415
115 2 0430
116 2 0445
117 2 0500
118 2 0515
119 2 0530
120 2 0545
121 2 0600
122 2 0615
123 2 0630
124 2 0645
125 2 0700
126 2 0715
127 2 0730
128 2 0745
129 2 0800
130 2 0815
131 2 0830
132 2 0845
133 2 0900
134 2 0915
135 2 0930
136 2 0945
137 2 1000
138 2 1015
139 2 1030
140 2 1045
141 2 1100
142 2 1115
143 2 1130
144 2 1145
145 2 1200
146 2 1215
147 2 1230
148 2 1245
149 2 1300
150 2 1315

BASIN
FLOW

.50

IMP
FLOW

.50

DRONNWWWWWWWWWWWWWWwWwWwWwwWwwwoowowwaowaows b E BB BB BB DD DD DB D DD D DO
~
N

IMP

STORAGE

~ ~ ~J ~J ~J ~] ~J ~J ~J 0000 0O CO 0000 OO COCO 000 00O IO IWIWWWLWLWWWWLO

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO

PER DAY MON HRMN
151 2 1330
152 2 1345
153 2 1400
154 2 1415
155 2 1430
156 2 1445
157 2 1500
158 2 1515
159 2 1530
160 2 1545
161 2 1600
162 2 1615
163 2 1630
l64 2 1645
165 2 1700
166 2 1715
167 2 1730
168 2 1745
169 2 1800
170 2 1815
171 2 1830
172 2 1845
173 2 1900
174 2 1915
175 2 1930
176 2 1945
177 2 2000
178 2 2015
179 2 2030
180 2 2045
181 2 2100
182 2 2115
183 2 2130
184 2 2145
185 2 2200
186 2 2215
187 2 2230
188 2 2245
189 2 2300
190 2 2315
191 2 2330
192 2 2345
193 3 0000
194 3 0015
195 3 0030
196 3 0045
197 3 0100
198 3 0115
199 3 0130
200 3 0145

BASIN
FLOW

.50

IMP
FLOW

.50

FRRERRPRRRERRRERRERRERERPRERDONMNONNOMNNNONUONRODUONNONNONODOONRODNONRODONRODNONDN0NNDNDNDN
=
N

IMP

STORAGE

[S2BNC, ING INC, INC, INC, G, NG, G, RN G, NG, INC, B C, BN G NG, BN G2 BN, B G2 N, B2 BN, B2 BYe) W o) Bie) Mo ) Bie) Wle) o) Wil e) o) Wil e) Wi o) Wil e) o) Bl e) W) Wil o) Wie) WY o) Wie) RO Mo ) MRS IESS IR IR IR IR RN

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
201 3 0200
202 3 0215
203 3 0230
204 3 0245
205 3 0300
206 3 0315
207 3 0330
208 3 0345
209 3 0400
210 3 0415
211 3 0430
212 3 0445
213 3 0500
214 3 0515
215 3 0530
216 3 0545
217 3 0600
218 3 0615
219 3 0630
220 3 0645
221 3 0700
222 3 0715
223 3 0730
224 3 0745
225 3 0800
226 3 0815
227 3 0830
228 3 0845
229 3 0900
230 3 0915
231 3 0930
232 3 0945
233 3 1000
234 3 1015
235 3 1030
236 3 1045
237 3 1100
238 3 1115
239 3 1130
240 3 1145
241 3 1200
242 3 1215
243 3 1230
244 3 1245
245 3 1300
246 3 1315
247 3 1330
248 3 1345
249 3 1400
250 3 1415

BASIN
FLOW

.50

IMP
FLOW

.50

PR R R RRERRPRPRRRRRRRRRRRRRERRRRRRRRRERRRRRERRRRRRR & &
N}
N

IMP

STORAGE

WWWWWWWE B D DD D D D DD D B D D D DD B D D DR DR R D D B R R D D DD S S S 1000 gl

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)

PLAN

RATIO
PER DAY MON HRMN
251 3 1430
252 3 1445
253 3 1500
254 3 1515
255 3 1530
256 3 1545
257 3 1600
258 3 1615
259 3 1630
260 3 1645
261 3 1700
262 3 1715
263 3 1730
264 3 1745
265 3 1800
266 3 1815
267 3 1830
268 3 1845
269 3 1900
270 3 1915
271 3 1930
272 3 1945
273 3 2000
274 3 2015
275 3 2030
276 3 2045
277 3 2100
278 3 2115
279 3 2130
280 3 2145
281 3 2200
282 3 2215
283 3 2230
284 3 2245
285 3 2300
286 3 2315
287 3 2330
288 3 2345
289 4 0000
290 4 0015
291 4 0030
292 4 0045
293 4 0100
294 4 0115
295 4 0130
296 4 0145
297 4 0200
298 4 0215
299 4 0230
300 4 0245

MAX

MIN

AVE

BASIN
FLOW

.50

224.68

4.41

*** NORMAL END OF HEC-1 **x*

IMP
FLOW

.50

IMP

STORAGE

24.

W WWWwWwWwWwWwwWwWwwWwwWwwWwwWwwWwwWwwWwwwWwwwWwwwWwwwWwwWwwwwwwwwwwwwwwwwwwwwwwww

1
.50

IMP

STAGE

585.
583.
584.

.50

.93 « Stage/Storage 68.75 Hours after maximum stage/storage

47
70
38
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*

*
*
*
*
*
*
*

Kk kkkkkhkhhkhkhhhkhhhhhhkhhkhkkhhkhkhkkkhkkkk Kk **x

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *
* *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

SEPTEMBER 1990
VERSION 4.0

RUN DATE 12/10/2015 TIME 12:41:06 (916) 756-1104

*
*
*
*
*
*
*

hkkkhkkhkhkhkhkhkhkkhkhkkhkkkkhkkhkkkkkkk k%

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



HEC-1 INPUT PAGE 1

LINE ID....... l.o...... 2000, [P 4o, S, 6.0, Tevennnn 8. . ... 9. 10

*% % FREE ***

1 ID Kk hkhkhh kA kA b hhh kA Ak bk hhh Ak kb hhh kA h kb hhh kA hkhkhkhhh kA hkhkhhhh kA hkhkhkhhh kA dkhkhkhhkhkkkkk kK
2 D * *
3 ID * AEP Amos Plant Bottom Ash Complex File: PMPB1DD.inp *
4 ID * Flood Routing for Ash Pond 1A and Reclaim Pond *
5 ID * 1/2 6 Hour PMP Storm Drawdown 36" Pipe Invert Elev 583.2' *
6 ID * GA Project No. 15055009.01 *
7 D * *
8 D * Analyses by: Geo/Environmental Associates *
9 D * Knoxville, TN *
10 ID * October 2015 *
11 ID * *
12 ID R EE SR EEEE RS R R R R R R REEEREEEEEEEEEEEEEEREERESESES]
13 IT 15 0 0 50

14 I0 3

15 VS IMP IMP IMP

16 vV 2.11 6.11 7.11

17 KK IMP

18 KM continue drawdown 68.75 hours after peak

19 RS 1 ELEV 583.93

20 SA 6.01 6.25 17.65 19.97 22.28

21 SQ 0 4.00 13.48 26.16 38.09

22 SE 583.2 584 585 586 587

23 27



% ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK

R R R R

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

(916) 756-1104

Kok khkkhkkhkhkhkhkhkhkhhkhhkhhkhhkhkkhkkkhkkkkxk*x

*
*

*

*
*
*
*
*
*
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *
* RUN DATE 12/10/2015 TIME 12:41:06 *
* *
LR RS RS RS RS RS ESESESESEEESEEEEEEEEESESESESES
R R R RS RS RS RS RS R SRS E SRR EEEEEEEEEEEEEEEEES
*
* AEP Amos Plant Bottom Ash Complex File: PMPB1DD.inp
* Flood Routing for Ash Pond 1A and Reclaim Pond
* 1/2 6 Hour PMP Storm Drawdown 36" Pipe Invert Elev 583.2'
* GA Project No. 15055009.01
*
* Analyses by: Geo/Environmental Associates
* Knoxville, TN
* October 2015
*
LR RS RS S S S SRS S S SRS RS RS RS ESESESESESESEEEEEEEEEEEEESESESESESERESESESESESRESESES]
14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 50 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1215 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

.25 HOURS
12.25 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

USER-DEFINED OUTPUT SPECIFICATIONS

TABLE 1
A STATION IMP
VV VARIABLE CODE 2.11

*kk kkk kkk

kK k Kk ok ok ok ok ok ok ok ok ok ok

* *
17 KK * IMP *
* *

Kk kKKK KKK KKK KK

IMP
6.11

IMP

7.11 .00 .00 .00 .00

continue drawdown 68.75 hours after peak

HYDROGRAPH ROUTING DATA

19 RS STORAGE ROUTING
NSTPS
ITYP
RSVRIC
X
20 sA AREA

1 NUMBER OF SUBREACHES

ELEV TYPE OF INITIAL CONDITION
583.93 INITIAL CONDITION
.00 WORKING R AND D COEFFICIENT

6.0 6.3 17.6 20.0 22.3

.00 .00 .00

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkkk kkk kkk kkk kkk kkk kkk kkk kkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk kkk Kkk*



21 SQ DISCHARGE 0. 4. 13. 26.
22 SE ELEVATION 583.20 584.00 585.00 586.00
* Kk
COMPUTED
STORAGE .00 4.90 16.37 35.17 56.28
ELEVATION 583.20 584.00 585.00 586.00
* Kk ok * Kk Kk * Kk ok * Kk ok
HYDROGRAPH AT STATION IMP
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) (HR)
(CFS)
+ 4. 25 3. 2. 2.
(INCHES) .000 .000 .000
(AC-FT) 1. 3. 3.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
+ (AC-FT) (HR)
4. .25 4. 3. 3.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ (FEET) (HR)
583.93 .00 583.80 583.70 583.70
CUMULATIVE AREA = .00 sSQ MI

38.

587.00

STORAGE-ELEVATION DATA

587.00

* %

12.25-HR

12.25-HR

3.

12.25-HR

583.70



OPERATION

ROUTED TO

STATION

IMP

PEAK
FLOW

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

.25

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

24-HOUR

72-HOUR

BASIN
AREA

.00

MAXIMUM
STAGE

583.93

TIME OF
MAX STAGE

.00



1TABLE 1 STATION IMP IMP IMP
FLOW STORAGE STAGE

PER DAY MON HRMN

1 1 0000 3.65 4.47 583.93
2 1 0015 3.58 4.39 583.92
3 1 0030 3.52 4.32 583.90
4 1 0045 3.46 4.25 583.89
5 1 0100 3.41 4.18 583.88
6 1 0115 3.35 4.11 583.87
7 1 0130 3.29 4.04 583.86
8 1 0145 3.24 3.97 583.85
9 1 0200 3.18 3.90 583.84
10 1 0215 3.13 3.84 583.83
11 1 0230 3.08 3.77 583.82
12 1 0245 3.03 3.71 583.81
13 1 0300 2.98 3.65 583.80
14 1 0315 2.93 3.59 583.79
15 1 0330 2.88 3.53 583.78
16 1 0345 2.83 3.47 583.77
17 1 0400 2.78 3.41 583.76
18 1 0415 2.74 3.35 583.75
19 1 0430 2.69 3.30 583.74
20 1 0445 2.65 3.24 583.73
21 1 0500 2.60 3.19 583.72
22 1 0515 2.56 3.14 583.71
23 1 0530 2.51 3.08 583.70
24 1 0545 2.47 3.03 583.69
25 1 0600 2.43 2.98 583.69
26 1 0615 2.39 2.93 583.68
27 1 0630 2.35 2.88 583.67
28 1 0645 2.31 2.83 583.66
29 1 0700 2.27 2.79 583.65
30 1 0715 2.23 2.74 583.65
31 1 0730 2.20 2.69 583.64
32 1 0745 2.16 2.65 583.63
33 1 0800 2.12 2.60 583.62
34 1 0815 2.09 2.56 583.62
35 1 0830 2.05 2.52 583.61
36 1 0845 2.02 2.48 583.60
37 1 0900 1.99 2.43 583.60
38 1 0915 1.95 2.39 583.59 « Time to decant 90% maximum storage = 78.0 hours (3.25 days)
39 1 0930 1.92 2.35 583.58
40 1 0945 1.89 2.31 583.58
41 1 1000 1.86 2.28 583.57
42 1 1015 1.83 2.24 583.57
43 1 1030 1.80 2.20 583.56
44 1 1045 1.77 2.16 583.55
45 1 1100 1.74 2.13 583.55
46 1 1115 1.71 2.09 583.54
47 1 1130 1.68 2.06 583.54
48 1 1145 1.65 2.02 583.53
49 1 1200 1.62 1.99 583.52
50 1 1215 1.60 1.96 583.52
MAX 3.65 4.47 583.93
MIN 1.60 1.96 583.52
AVE 2.48 3.04 583.70

*** NORMAL END OF HEC-1 ***






STATIC FACTOR OF SAFETY
LONG TERM STORAGE POOL

amos bac ccr certification_12-21-15.wpd



Elevation, ft

Title: AMOS PLANT SECTION B-B

Name: Measured Phreatic

File Name: section bb rev static np.gsz

Date: 10/22/2015 Time: 10:04:08 AM

Analysis Kind: SLOPE/W

Method: Morgenstern-Price  Name: Shale Fill  Unit Weight: 135 pcf ~ Unit Wt. Above Water Table: 125 pcf ~ Cohesion: 370 psf ~ Phi: 27.2 °
Name: Ash  Unit Weight: 95 pcf  Unit Wt. Above Water Table: 90 pcf  Cohesion: 0 psf  Phi: 28 °
Name: Clayey Gravel  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf Cohesion: 300 psf  Phi: 32 °
Name: Clay  Unit Weight: 115 pcf  Unit Wt. Above Water Table: 105 pcf  Cohesion: 150 psf  Phi; 35.2 °
Name: Silty Sand  Unit Weight: 130 pcf  Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf  Phi: 36.8 °

600 — POND ELEV. 583.7' ,ﬁ
580 :--- 1
CREEK ELEV 566'
560
SSEEEEESE=_
540 SILTY SAND
520 | | | | | | | | | | |

-20 0 20 40 60 80 100 120 140 160 180 200
Station, ft



Title: AMOS PLANT SECTION C-C
Name: section cc rev static np.gsz
Date: 10/22/2015 Time: 10:38:55 AM
Analysis Kind: SLOPE/W

Method: Morgenstern-Price

View: 2D

Elevation, ft

600 —

580y —

560

540

520

Name: Ash  Unit Weight: 95 pcf  Unit Wt. Above Water Table: 90 pcf Cohesion: 0 psf  Phi: 28 ©

Name: Shale Fill ~ Unit Weight: 135 pcf ~ Unit Wt. Above Water Table: 125 pcf  Cohesion: 370 psf  Phi: 27.2 °
Name: Clayey Gravel  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf  Cohesion: 300 psf  Phi: 32 °
Name: Clay  Unit Weight: 115 pcf  Unit Wt. Above Water Table: 105 pcf  Cohesion: 150 psf  Phi: 35.2 °

Name: Silty Sand  Unit Weight: 130 pcf  Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf  Phi: 36.8 °

POND ELEV. 583.7" 2.2

g

s

/CREEK ELEV 566'
Y

SILTY SAND

-20

0 20 40 60 80 100 120 140 160 180 200

Station, ft



STATIC FACTOR OF SAFETY
MAXIMUM SURCHARGE POOL
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Elevation, ft

600

580

560

540

520

Title: AMOS PLANT SECTION B-B

Comments: Maximum Surcharge Pool

Name: Measured Phreatic

File Name: section bb rev static max pool revised.gsz
Date: 12/10/2015 Time: 2:19:19 PM

Analysis Kind: SLOPE/W

Method: Morgenstern-Price  Name: Shale Fill  Unit Weight: 135 pcf  Cohesion”: 370 psf ~ Phi': 27.2°  Constant Unit Wt. Above Water Table: 125 pcf
Name: Ash Unit Weight: 95 pcf  Cohesion: 0 psf  Phi: 28 °©  Constant Unit Wt. Above Water Table: 90 pcf
Name: Clayey Gravel Unit Weight: 135 pcf  Cohesion: 300 psf  Phi': 32 °  Constant Unit Wt. Above Water Table: 130 pcf
Name: Clay  Unit Weight: 115 pcf  Cohesion": 150 psf  Phi: 35.2 °  Constant Unit Wt. Above Water Table: 105 pcf
Name: Silty Sand Unit Weight: 130 pcf = Cohesion": 0 psf  Phi: 36.8 ° Constant Unit Wt. Above Water Table: 120 pcf

POND ELEV.
— MAX SURCHARGE POOL 585.5' 2.0

— SILTY SAND

-20 0 20 40 60 80 100 120 140 160 180 200

Station, ft



Title: AMOS PLANT SECTION C-C
Comments: Maximum Surcharge Pool
Name: Measured Phreatic Level

Name: section cc rev static max pool revised.gsz

Date: 12/10/2015 Time: 2:31:43 PM
Analysis Kind: SLOPE/W
Method: Morgenstern-Price

Name: Ash
Name: Shale Fill
Name: Clayey Gravel
Name: Clay

Unit Weight: 95 pcf
Unit Weight: 135 pcf
Unit Weight: 135 pcf
Unit Weight: 115 pcf

Cohesion": 0 psf  Phi: 28 °
Cohesion': 370 psf
Cohesion': 300 psf

Cohesion": 150 psf ~ Phi: 35.2 °

Constant Unit Wt. Above Water Table: 90 pcf
Phi: 27.2°
Phi":

Piezometric Line: 1

Constant Unit Wt. Above Water Table: 125 pcf = Piezometric Line: 1
32° Constant Unit Wt. Above Water Table: 130 pcf  Piezometric Line
Constant Unit Wt. Above Water Table: 105 pcf  Piezometric Line: 1
Piezometric Line: 1

Name: Silty Sand  Unit Weight: 130 pcf = Cohesion: 0 psf  Phi: 36.8 ° Constant Unit Wt. Above Water Table: 120 pcf
POND ELEV.
600 — MAX SURCHARGE POOL 585.5' .Q
AN

58()»* : l\\
= SNALE -L /CREEK ELEV 566
c ASH \ A
je)
E 560 —
>
Q
[T =

540 |— SILTY SAND

620 | | | | | | | | | | |

-20 0 20 40 60 80 100 120 140 160 180

Station, ft

200



SEISMIC FACTOR OF SAFETY
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USGS PSH DEAGGREGATION

amos bac ccr certification_12-21-15.wpd



PSH Deaggregation on NEHRP BC rock

Amos Bottom Ash 81.830° W, 38.471 N.
Peak Horiz. Ground Accel.>=0.06575 ¢

\\' ~
Ann. Exceedance Rate .404E-03. Mean Return Time 2475 years
Mean (R,M,g;) 120.5 km, 6.08, 0.19
% Modal (R,M,g;) = 18.0 km, 4.79, -0.82 (from peak R,M bin)
) Modal (R,M,e*) =19.2 km, 4.79, 0 to 1 sigma (from peak R,M € bin)
K Binning: DeltaR 25. km, deltaM=0.2, Deltae=1.0
:
N
N
A B ISt
S i o\
SRR
T el S
TN
Qgs:\’!.
R
,;! N Is'l
YT [
e NI ¢
Prob. SA, PGA R
<median(R,M) >mediaZ/Z o,
. 80 < '2 O < EO 506.%00&
.-2<go<-1 05<g<1
-1<g,<-05 1<gy<2
05<e,<0 M 2<g,<3 200010 UPDATE oo <

[€1\Vl 2015 Dec 28 16:48:48

Distance (R), magnitude (M), epsilon (EO,E) deaggregation for a site on rock with average vs= 760. m/s top 30 m. USGS CGHT PSHA2008 UPDATE Bins with It 0.05% contrib. omitted
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From Idriss, L. M. (1980), "Response of Soft Soil Sites During Earthquakes,” Proc. Memorial Symposium to
Honor Professor H.B. Seed, Berkeley, California.
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STABILITY ANALYSES
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Elevation, ft

600

580

560

540

520

Title: AMOS PLANT SECTION B-B

Name: Measured Phreatic

File Name: section bb rev pseudostatic np.gsz

Date: 11/13/2015 Time: 2:00:31 PM

Analysis Kind: SLOPE/W

Method: Morgenstern-Price

Horz Seismic Load: 0.075 Name: Shale Fill  Unit Weight: 135 pcf ~ Unit Wt. Above Water Table: 125 pcf  Cohesion: 370 psf ~ Phi: 27.2 °
Name: Ash  Unit Weight: 95 pcf  Unit Wt. Above Water Table: 90 pcf  Cohesion: 0 psf  Phi: 28 °
Name: Clayey Gravel  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf Cohesion: 300 psf  Phi;: 32 ¢
Name: Clay  Unit Weight: 115 pcf  Unit Wt. Above Water Table: 105 pcf  Cohesion: 150 psf  Phi;: 35.2 °
Name: Silty Sand  Unit Weight: 130 pcf  Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf  Phi: 36.8 °

* “POND ELEV. 583.7' 16

CREEK ELEV 566’

SILTY SAND

-20 0 20 40 60 80 100 120 140 160 180 200

Station, ft



Elevation, ft

Title: AMOS PLANT SECTION B-B

Name: Measured Phreatic

File Name: section bb rev US pseudostatic np.gsz
Date: 12/21/2015 Time: 4:08:37 PM

Analysis Kind: SLOPE/W

Method: Morgenstern-Price

Horz Seismic Load: 0.075 Name: Shale Fill  Unit Weight: 135 pcf ~ Cohesion’: 370 psf ~ Phi: 27.2°  Constant Unit Wt. Above Water Table: 125 pcf
Name: Ash Unit Weight: 95 pcf  Cohesion: 0 psf  Phi: 28 °©  Constant Unit Wt. Above W ater Table: 90 pcf
Name: Clayey Gravel Unit Weight: 135 pcf  Cohesion: 300 psf  Phi': 32 ° Constant Unit Wt. Above Water Table: 130 pcf
Name: Clay  Unit Weight: 115 pcf = Cohesion": 150 psf  Phi: 35.2 °  Constant Unit Wt. Above Water Table: 105 pcf
Name: Silty Sand Unit Weight: 130 pcf  Cohesion": 0 psf  Phi: 36.8 ° Constant Unit Wt. Above Water Table: 120 pcf

600 3.1

CREEK ELEV 566
\ A /

560

540 SILTY SAND

620 | | | | | | | | | | |
-20 0 20 40 60 80 100 120 140 160 180 200

Station, ft




Title: AMOS PLANT SECTION C-C
Name: Measured Phreatic Level

Name: section cc rev pseudostatic np.gsz
Date: 11/13/2015 Time: 2:06:40 PM
Analysis Kind: SLOPE/W

Method: Morgenstern-Price

View: 2D
Horz Seismic Load: 0.075 Name: Ash  Unit Weight: 95 pcf ~ Unit Wt. Above Water Table: 90 pcf  Cohesion: 0 psf  Phi: 28 °
Name: Shale Fill  Unit Weight: 135 pcf ~ Unit Wt. Above Water Table: 125 pcf  Cohesion: 370 psf ~ Phi: 27.2 ©
Name: Clayey Gravel  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf  Cohesion: 300 psf  Phi: 32 °
Name: Clay  Unit Weight: 115 pcf  Unit Wt. Above Water Table: 105 pcf Cohesion: 150 psf  Phi: 35.2 ©
Name: Silty Sand  Unit Weight: 130 pcf ~ Unit Wt. Above Water Table: 120 pcf Cohesion: 0 psf  Phi: 36.8 °
600 —
POND ELEV. 583.7" o
580 —
CREEK ELEV 566'
= /
c \ A -
i
*c-& 560
>
Q
L
540 SILTY SAND
620 | | | | | | | | | | |

-20 0 20 40 60 80 100 120 140 160 180 200
Station, ft



AMOS PLANT SECTION C-C
section cc rev US pseudostatic np.gsz
12/21/2015 4:12:35 PM

SLOPE/W

Morgenstern-Price
0.075

Elevation, ft

600

Name: Ash  Unit Weight: 95 pcf  Cohesion: 0 psf  Phi: 28 °  Constant Unit Wt. Above Water Table: 90 pcf

Name: Shale Fill ~ Unit Weight: 135 pcf  Cohesion: 370 psf  Phi: 27.2° Constant Unit Wt. Above Water Table: 125 pcf
Name: Clayey Gravel  Unit Weight: 135 pcf  Cohesion": 300 psf  Phi: 32 °  Constant Unit Wt. Above Water Table: 130 pcf
Name: Clay  Unit Weight: 115 pcf  Cohesion": 150 psf ~ Phi: 35.2 °  Constant Unit Wt. Above Water Table: 105 pcf

Name: Silty Sand  Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 36.8 ° Constant Unit Wt. Above Water Table: 120 pcf

.ﬁ POND ELEV. 583.7"

560

540 |—

CREEK ELEV 566
\ A /

SILTY SAND

520

0 20 40 60 80 100 120 140 160 180 200

Station, ft



LIQUEFACTION ASSESSMENT
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SPT BLOW COUNT CORRECTIONS
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Geo/Environmental Associates, Inc.

Job: Amos BAC
Title: SPT Correction
Performed By: SMA

G.A. Job Number: 15055009

Date: 10/23/2015
Unit Weights: Overburden= 125 pcf
Depth to Water | Thickness of | Thickness of
Boring Sample No Depth Uncorrected N (ft) Moist Soil (ft) | Sat Soil (ft) | Effective Stress (psf)| N Correction Corrected N

Soil 2 - Clayey Gravel
B-1 5 21 39 33 21.0 0.0 2,625 0.89 34.8
B-1 6 23.5 18 33 23.5 0.0 2,938 0.84 15.2
B-2 5 21 18 16 16.0 5.0 2,313 0.95 17.1
B-2 6 26 17 16 16.0 10.0 2,626 0.89 15.2
B-3 5 21 11 20.5 20.5 0.5 2,594 0.90 9.9
B-3 6 23 50 20.5 20.5 2.5 2,719 0.88 43.8
B-4 1 1 25 18 1.0 0.0 125 1.70 42.5
B-5 2 6 7 17.5 6.0 0.0 750 1.67 11.7
B-5 3 11 5 17.5 11.0 0.0 1,375 1.23 6.2
B-5 4 16 5 17.5 16.0 0.0 2,000 1.02 5.1
B-6 2 6 10 24.5 6.0 0.0 750 1.67 16.7
B-7 2 6 5 3 3.0 3.0 563 1.70 8.5
B-7 3 11 3 3 3.0 8.0 876 1.54 4.6
B-8 2 6 29 6 6.0 0.0 750 1.67 48.4
B-8 3 7.4 50 6 6.0 1.4 838 1.58 79.0

MEDIAN = 15.2




Geo/Environmental Associates, Inc.

Job: Amos BAC
Title: SPT Correction
Performed By: SMA

G.A. Job Number: 15055009

Date: 10/23/2015
Unit Weights: Overburden= 125 pcf
Depth to Water | Thickness of | Thickness of
Boring Sample No Depth Uncorrected N (ft) Moist Soil (ft) | Sat Soil (ft) | Effective Stress (psf)| N Correction Corrected N

Soil 1 - Shale Fill
B-1 1 1 18 33 1.0 0.0 125 1.70 30.6
B-1 2 6 11 33 6.0 0.0 750 1.67 18.4
B-1 3 11 8 33 11.0 0.0 1,375 1.23 9.9
B-1 4 16 8 33 16.0 0.0 2,000 1.02 8.2
B-2 1 1 42 16 1.0 0.0 125 1.70 71.4
B-2 2 6 13 16 6.0 0.0 750 1.67 21.7
B-2 3 11 16 16 11.0 0.0 1,375 1.23 19.7
B-2 4 16 19 16 16.0 0.0 2,000 1.02 19.4
B-3 1 1 16 20.5 1.0 0.0 125 1.70 27.2
B-3 2 6 8 20.5 6.0 0.0 750 1.67 13.4
B-3 3 11 9 20.5 11.0 0.0 1,375 1.23 11.1
B-3 4 16 16 20.5 16.0 0.0 2,000 1.02 16.4
B-5 1 1 30 17.5 1.0 0.0 125 1.70 51.0
B-6 1 1 9 24.5 1.0 0.0 125 1.70 15.3
B-7 1 1 14 3 1.0 0.0 125 1.70 23.8
B-8 1 1 50 6 1.0 0.0 125 1.70 85.0

MEDIAN = 19.6




Geo/Environmental Associates, Inc.

Job:
Title:
Performed By:

Amos BAC

SPT Correction

SMA

G.A. Job Number: 15055009

Date: 8/28/15
Unit Weights: Overburden= 125 pcf
Depth to Water | Thickness of | Thickness of
Boring Sample No Depth Uncorrected N (ft) Moist Soil (ft) | Sat Soil (ft) | Effective Stress (psf) | N Correction Corrected N

Soil 4 - Silty Sand
B-1 9 325 4 33 325 0.0 4,063 0.72 2.9
B-1 10 36 14 33 33.0 3.0 4,313 0.70 9.7
B-1 11 41 5 33 33.0 8.0 4,626 0.67 34
B-1 12 46 5 33 33.0 13.0 4,939 0.65 33
B-1 13 51 10 33 33.0 18.0 5,252 0.63 6.3
B-2 8 36 4 16 16.0 20.0 3,252 0.80 3.2
B-2 9 41 19 16 16.0 25.0 3,565 0.77 14.5
B-2 10 56 6 16 16.0 40.0 4,504 0.68 4.1
B-2 11 51 16 16 16.0 35.0 4,191 0.71 11.3
B-3 10 33 9 20.5 20.5 12.5 3,345 0.79 7.1
B-3 11 36 6 205 20.5 155 3,533 0.77 4.6
B-3 12 41 10 20.5 20.5 20.5 3,846 0.74 7.4
B-3 13 46 12 205 20.5 255 4,159 0.71 8.5
B-3 14 51 20 20.5 20.5 30.5 4,472 0.68 13.7
B-4 8 31 18 18 18.0 13.0 3,064 0.83 14.9
B-4 9 36 13 18 18.0 18.0 3,377 0.79 10.2
B-4 10 41 20 18 18.0 23.0 3,690 0.75 15.1
B-4 11 46 12 18 18.0 28.0 4,003 0.72 8.7
B-4 12 51 38 18 18.0 33.0 4,316 0.70 26.4
B-5 6 30 10 175 17.5 125 2,970 0.84 8.4
B-5 7 35 43 17.5 17.5 17.5 3,283 0.80 34.3
B-5 8 40 10 175 17.5 225 3,596 0.76 7.6
B-5 9 45 14 175 17.5 275 3,909 0.73 10.2
B-5 10 46 16 175 17.5 28.5 3,972 0.73 11.6
B-5 11 51 19 175 17.5 335 4,285 0.70 13.3
B-6 6 26 9 245 24.5 15 3,156 0.81 7.3
B-6 7 31 5 245 24.5 6.5 3,469 0.78 3.9
B-6 8 36 12 245 24.5 115 3,782 0.74 8.9
B-6 9 41 15 245 24.5 16.5 4,095 0.71 10.7
B-6 10 46 14 245 24.5 215 4,408 0.69 9.6
B-6 11 51 13 245 24.5 26.5 4,721 0.67 8.6
B-7 5 21 7 3 3.0 18.0 1,502 1.18 8.3
B-7 6 26 7 3 3.0 23.0 1,815 1.07 7.5
B-7 7 31 5 3 3.0 28.0 2,128 0.99 5.0
B-7 8 36 34 3 3.0 33.0 2,441 0.93 315
B-8 6 21 5 6 6.0 15.0 1,689 111 5.6
B-8 7 26 7 6 6.0 20.0 2,002 1.02 7.2
B-8 8 31 7 6 6.0 25.0 2,315 0.95 6.7
B-8 9 36 41 6 6.0 30.0 2,628 1 36.6

MEDIAN = 8.5




Geo/Environmental Associates, Inc.

Job: Amos BAC
Title: SPT Correction
Performed By: SMA

G.A. Job Number: 15055009

Date: 10/23/2015
Unit Weights: Overburden= 125 pcf
Depth to Water | Thickness of | Thickness of
Boring Sample No Depth Uncorrected N (ft) Moist Soil (ft) | Sat Soil (ft) | Effective Stress (psf)| N Correction Corrected N

Soil 3 - Soft Clay
B-1 7 25 3 33 25.0 0.0 3,125 0.82 2.5
B-1 8 28.5 0 33 28.5 0.0 3,563 0.77 0.0
B-2 7 31 6 16 16.0 15.0 2,939 0.84 5.1
B-3 7 26 25 20.5 20.5 55 2,907 0.85 21.2
B-3 8 27.5 4 20.5 20.5 7.0 3,001 0.83 3.3
B-3 9 29 3 20.5 20.5 8.5 3,095 0.82 2.5
B-4 2 6 3 18 6.0 0.0 750 1.67 5.0
B-4 3 11 10 18 11.0 0.0 1,375 1.23 12.3
B-4 4 16 3 18 16.0 0.0 2,000 1.02 3.1
B-4 5 21 5 18 18.0 3.0 2,438 0.93 4.6
B-4 6 26 5 18 18.0 8.0 2,751 0.87 4.4
B-4 7 27.5 11 18 18.0 9.5 2,845 0.86 9.4
B-5 5 21 6 17.5 17.5 3.5 2,407 0.93 5.6
B-6 3 11 15 18.5 11.0 0.0 1,375 1.23 18.5
B-6 4 16 10 18.5 16.0 0.0 2,000 1.02 10.2
B-6 5 21 7 18.5 18.5 2.5 2,469 0.92 6.4
B-7 4 16 4 3 3.0 13.0 1,189 1.33 5.3
B-8 4 11 0 6 6.0 5.0 1,063 1.40 0.0
B-8 5 16 1 6 6.0 10.0 1,376 1.23 1.2

MEDIAN = 5.0
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