November 4, 2021
Closure Completion Notification
Big Sandy Plant

Fly Ash Pond

On October 7, 2021, the Big Sandy Plant Fly Ash Pond was transitioned to closure status in accordance
with 40 CFR 257.102. The CCR unit was closed in place and has initiated the written Post Closure Plan. 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 following operating record documents, as
applicable, 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

e Inflow Design Flood System Control Plan



CLOSURE CERTIFICATION BY QUALIFIED PROFESSIONAL ENGINEER

I certify that the Big Sandy Plant Fly Ash Pond (FAP) has been closed in accordance with the
closure plan specified by paragraph 257.102(b) and the requirements of section 257.102.
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8. ENGINEER’S CERTIFICATION

ENGINEER’S CERTIFICATION
AECOM
KENTUCKY POWER BIG SANDY POWER PLANT
LAWRENCE COUNTY, KENTUCKY
FLY ASH POND PHASE | CLOSURE CONSTRUCTION

I, Thomas A. Kovacic, P.E., being a Registered Professional Engineer in accordance with the Kentucky’s
Professional Engineer’s Registration do hereby certify to the best of my knowledge, information and
belief, that the information contained in the accompanying AEP Big Sandy Plant Fly Ash Pond Closure
Construction Quality Assurance Certification Report dated November 27, 2018 is true and correct and
has been prepared in accordance with the accepted practice of engineering.

PE Thomas A. Kovacic DATE ___ October 4, 2021

ADDRESS AECOM Technical Services, Inc.
1300 East 9'" Street, Suite 500
Cleveland, OH 44114
TELEPHONE (216)-622-2300
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8. ENGINEER’S CERTIFICATION

ENGINEER’S CERTIFICATION
AECOM
KENTUCKY POWER BIG SANDY POWER PLANT
LAWRENCE COUNTY, KENTUCKY
FLY ASH POND PHASE Il AND PHASE 111 2018 CLOSURE CONSTRUCTION

[, Thomas A. Kovacic, P.E., being a Registered Professional Engineer in accordance with the
Kentucky Professional Engineer’s Registration do hereby certify to the best of my knowledge,
information and belief, that the information contained in the accompanying AEP Big Sandy
Plant Fly Ash Pond Phase Il and Phase Ill 2018 Closure Construction Quality Assurance
Certification Report dated January, 2020, is true and correct and has been prepared in
accordance with the accepted practice of engineering.

SIGNATURE Thomas . Kovacic DATE ___ October5,2021
ADDRESS AECOM Technical Services, Inc.

1300 East 9t" Street, Suite 500

Cleveland, OH 44114
TELEPHONE (216)-622-2300
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0. ENGINEER’S CERTIFICATION

ENGINEER’S CERTIFICATION
AECOM
KENTUCKY POWER BIG SANDY POWER PLANT
LAWRENCE COUNTY, KENTUCKY
FLY ASH POND PHASE Il AND PHASE IVA 2019 CLOSURE CONSTRUCTION

I, Thomas A. Kovacic, P.E., being a Registered Professional Engineer in accordance with the Kentucky
Professional Engineer’s Registration do hereby certify to the best of my knowledge, information and
belief, that the information contained in the accompanying report is true and correct and has been
prepared in accordance with the accepted practice of engineering.

SIGNATURE Thomas A. Kovacic DATE ___ October 5, 2021
ADDRESS AECOM Technical Services, Inc.

1300 East 9" Street, Suite 500

Cleveland, OH 44114

TELEPHONE (216)-622-2300
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0. ENGINEER’S CERTIFICATION

ENGINEER’S CERTIFICATION
AECOM
KENTUCKY POWER BIG SANDY POWER PLANT
LAWRENCE COUNTY, KENTUCKY
FLY ASH POND PHASE IV 2020 and 2021 AND FINAL CLOSURE CONSTRUCTION

I, Thomas A. Kovacic, P.E., being a Registered Professional Engineer in accordance with the Kentucky
Professional Engineer’s Registration do hereby certify to the best of my knowledge, information and
belief, that the information contained in the accompanying AEP Big Sandy Plant Fly Ash Pond Phase IV
2020-2021 and Final Closure CQA Certification Report is true and correct and has been prepared in
accordance with the accepted practice of engineering.

SIGNATURE Thomas A. Kovacic DATE _October 7,2021__
ADDRESS AECOM Technical Services, Inc.

1300 East 9'" Street, Suite 500

Cleveland, OH 44114
TELEPHONE (216)-622-2300

A=COM



INFLOW DESIGN FLOOD CONTROL PLAN

CFR 257.82

Fly Ash Pond

Big Sandy Plant
Louisa, Kentucky

October, 2016

Prepared for: Kentucky Power - Big Sandy Plant

Louisa, Kentucky

Prepared by: American Electric Power Service Corporation
1 Riverside Plaza

Columbus, OH 43215

13 AMERICAN®
ELECTRIC
POWER

GERS - 16-029
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INFLOW DESIGN FLOOD CONTROL PLAN
CFR 257.82

BIG SANDY PLANT

FLY ASH POND

PREPARED BY B 7 [~ DATE §—/7-16

Brian G. Palmer, P.E.

REVIEWED BY ﬂ S O,Jg,u, DATE &/iqa/zo((
Brett Dreger, P&

APPROVED BY Zz/gﬁg /- ;{-?d DATE é{’Z% ZZQZ@
Gary F. Zy¢h, P.E.

Manager — AEP Geotechnical Engineering
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I certify to the best of my knowledge, information, and belief that the information contained in this
closure plan meets the requirements of 40 CFR § 257.82
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1.0 OBJECTIVE

This report was prepared by AEP- Geotechnical Engineering Services (GES) section to fulfill requirements
of CFR 257.82 for the hydrologic and hydraulic evaluation of CCR surface impoundments.

2.0 DESCRIPTION OF THE CCR UNIT

It is owned and operated by Kentucky Power. The facility operates two surface impoundments for
storing CCRs called the Fly Ash Pond and the Bottom Ash Pond. This report deals with the hydrologic
and hydraulic evaluation for the Fly Ash Pond.

The Fly Ash Pond is a valley impoundment with a main dam and a saddle dam. The Big Sandy Fly Ash
Pond received sluiced fly ash and waste water from the plant via the bottom ash pond. Bottom Ash
excavated from the Big Sandy Bottom Ash Pond is also placed within the Fly Ash Pond.

The Big Sandy Power Plant has ceased burning coal and has been refueled for natural gas. The Fly Ash
Pond currently receives waste water from the plant for discharge through the permitted outfall.

3.0 INFLOW DESIGN FLOOD 257.82(a)(3)

The facility is classified as a High Hazard Potential Dam. The Inflow Design Flood is the Probable
Maximum Flood (PMF).

4.0 FLOOD CONTROL PLAN 257.82(c)

All storm water runoff from the watershed drains into the reservoir created by the Fly Ash Pond Dam.
The design to safely pass the inflow design flood without overtopping the crest of the dam is based on
the normal pool being at maximum normal operating pool and utilizing the principal spillway and
emergency spillway to handle the PMF without overtopping the crest of the dam.

The analysis in Attachment A includes related excerpts from the 1993 design report and the associated
report Appendix E that provides the description of the spillway system, flood storage capacity, inflow

peak discharge and volume, peak discharge from the facility and maximum pool elevation.

The calculations show that the facility has the capacity to manage the inflow design flood.
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ATTACHMENT A
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Attachment A-1

Excerpts from 1993 Design Report

Hydrology and Hydraulics
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PROJECT OVERVIEW Attachment 1

Kentucky Power Company (KPCo) has been slurrxying fly ash produced at Big
Sandy Electric Generating Plant into Horseford Creek fly ash pond since
1970. The estimated life of the fly ash pond, with the present dam
crest at Elevation 675, is until the year 2000. It is anticipated that
Unit 1 and 2 will be retired by January 1, 2024 and January 1, 2030,
respectively. Therefore, it is necessary to increase the ash storage
life of the pond until at least the year 2030.

Kentucky Power Company proposes to increase the available ash storage
volume by raising the dam height to a crest elevation of 711 feet. The
increased height will provide an ash storage capacity of approximately
12.9 x 10% cubic yvards. The plan and sections for the proposed raising
of the main dam and the construction of the saddle dam are presented in
the accompanying set of design drawings. A complete listing of drawings
is included in the drawing’s cover sheet. The AEPSC Civil Engineering
Division Technical Specifications for material and construction are
attached under separate cover. The geotechnical aspects of the key
components of the project are discussed below. This information is
presented, in support of KPCo's application for an amendment to permit
No. 3685 issued on September 20, 1988.

Main Dam

The extension of the core zone for the raising will be constructed from
clays of low to medium plasticity obtained from the proposed bhorrow
area. The downstream shell will be constructed using bottom ash. The
faces of the dam will be lined with riprap to minimize erosion. The
raising of the dam will be constructed at a maximum rate of 15 feet per
year. Furthermore, a maximum of 5 feet of material may be placed in a
given construction period. A minimum of 3 months should elapse between
consecutive construction periods.

Cohesive soil will be placed to a final configuration of 2-3/4H:1V.
Compaction will be accomplished at moisture contents ranging from -1% to
+2% of the optimum moisture content. The soil shall be compacted in
uniform, thin lifts to a unit dry weight equal to at least 95% of the
maximum unit dry weight as determined in the laboratory by means of the
Standard Proctor Compaction test. Bottom ash from Big Sandy Plant will
continue to be used in the chimney drain and downstream shell to its
final configuration of 1-3/4H:1V. This material will be compacted in
uniform, thin lifts to at least 70% relative density determined by ASTM
D 4253-83 and ASTM D4254-83. No moisture control will be required when
compacting bottom ash. Results of the engineering and stability
analyses indicated that the dam will perform within factors of safety
commonly accepted for facilities of this type.

At locations where new construction meets the abutments or existing
permanent features of the site, the new materials will be benched into
the existing grade to allow placement in horizontal lifts and compaction
control. Any feature of the site which may infringe into areas of
proposed construction will be relocated as indicated on the drawings.

AEPBSP-001248
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BIG SANDY PLANT
HORSEFORD CREEK FLY ASH DAM

HYDROLOGY
General

The watershed of the Horseford Creek Dam is depicted on Fig.
6.1. The major drainage feature, Horseford Creek, drains
into Blaine Creek which flows into the Big Sandy River at
river mile 19.6.

Presently, the crest of the existing dam is at el. 678+.
Discharge is regulated by the intake tower of the principal
spillway which is connected to a 30- inch diameter reinforced
concrete pipe. The concrete pipe terminates into a riprap-
lined channel. The intake tower consists of twin shafts
with side openings for decanting effluent. Concrete
stoplogs are placed in the side openings as necessary to
maintain settling action of the fly ash and act as an over-
flow weir to establish operating levels. During most oper-
ating conditions, discharge through the principal spillway
will be controlled by weir flow over both stoplogs. The
current emergency spillway consists of a 50-foot wide open
channel excavated in rock on the left abutment of the saddle
dam.

The proposed raising of the main dam will necessitate
filling in the existing emergency spillway, raising of the
saddle dam, and constructing a new emergency spillway.

The follow1ng sections present the hydrologic considerations
and analyses performed during the design phase of this
project.

Basin Characteristics

Fig. 6.1 depicts the limits of the watershed boundary for
the fly ash dam. A review of available topographic maps and
aerial photographs was made to determine essential basin
characteristics. Such characteristics include the drainage
boundaries, areas, slopes, soil types, land use and time of
concentration. The time of concentration is defined as the
elapsed time for runoff to travel from the hydraulically
most distant part of the watershed to some reference point
downstream.

Present land use within the watershed is limited to the fly
ash pond proper and the adjacent wooded hillslopes. Raising
of the dam will only alter the total acreage for both land
uses.

A detailed soil survey for Lawrence County has not been pub-
lished. Previous reports on the Phase 1 and 2 designs

classified the soils such that they fall under the hydrolog-
ic soil group C as defined by the Soil Conservation Service

AEPBSP-001251
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(SCS) of the U.S. Department of Agriculture. The table
below lists the basin characteristics used for this project.

Drainage Area 675 acres
Average Land Slope 28%
Hydrologic Soil Group C

SCS Curve Number (weighted) 73

Time of Concentration 0.25 hour

Based on Drawing No. 12-30030, the fly ash pond will have
the following surface areas and storage capacities above

elevation 650 feet.

Elevation Area (ac) Storage (ac-ft)
650 87 0
660 103 945
680 145 3406
700 169 6540
710 184 8302

Fig. 6.2 illustrates the stage-area-volume relationship for
the fly ash pond.

Assumptions and Design Requirements

No rainfall-runoff data were available for the site. There-
fore, runoff hydrographs were generated using the SCS method
as described in the National Engineering Handbook, Section 4
- Hydrology. Since the raised pool levels will inundate a
significant portion of the watershed, the hydrograph
analysis for the emergency spillway was divided in two
subwatersheds - the pond area and the remaining drainage
area. The hydrograph for the pond area was developed by
converting the precipitation hyetograph into an inflow
hydrograph since there is 100 percent instantaneous runoff.
The inflow hydrograph for the remaining area was determined
by the referenced method. These two hydrographs were
combined to define the design flood hydrographs. The
general design requirements for the principal and emergency
spillways have been established by the Kentucky Department
for Environmental Protection, Division of Water.

Principal Spillway

According to Division of Water, Engineering Memorandum

No. 5, design of the principal (service) spillway for Class
C dams must be such that the average frequency of use of the
emergency spillway cut in rock is predicted to be less than
once in fifty years. To meet this criteria, the 10-day
principal spillway hydrograph (PSH) must be developed based
on the procedures in the SCS National Engineering Handbook.
The principal spillway shall also have the capacity to

AEPBSP-001252
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release 80% of the maximum flood waters retained in the
reservoir within ten days.

It was assumed that a 50-year rainfall event would produce
the 50-year flood. Antecedent soil moisture condition II

was assumed for the hydrograph development. Precipitation
values were obtained from the Division of Water, Engineering
Memorandum No. 2 (rev. 1979). For the project site located

in Lawrence County, the rainfall values are 5.1 and 8.9
inches for the 50-year, 1 day and 10 day storms,
respectively.

Emergency Spillway

The emergency spillway shall pass the design emergency
spillway hydrograph (ESH) and freeboard hydrograph (FH)
without overtopping the dam. For Class C dams, the minimum
hydrologic criteria are:

P100 + 0.26 (PMP-P100)
PMP

ESH design rainfall, P
FH design rainfall, P

Il

For this project, the design rainfalls have a duration of

6 hours. The PMP, probable maximum precipitation, is
defined as the greatest depth of precipitation for a given
duration that is meteorologically possible for a given basin
at a particular time of year. The probable maximum flood
(PMF) is the result of the PMP. For the project site, the
rainfall values are 4.3 and 28.1 inches for the 100-year
P100 and PMP storms, respectively. Antecedent moisture
condition II was assumed for both storms.

Hydrologic Analysis

Most rainfall - runoff computations and all reservoir flood
routings were conducted using the U.S. Army Corps of
Engineers HEC-1 computer program. Basin characteristics,
stage-storage, and discharge rating curves are input data
supplied by the user.

Principal Spillway

Daily discharges from the reservoir will continue to be
requlated by the existing principal spillway structure with
no modifications. The principal spillway hydrograph (PSH)
was manually calculated following the procedures in the SCS
Handbook. Ash sluice waters (estimated to be 10 cfs) were
added to the PSH to develop a total inflow hydrograph.
Flood routings were conducted to establish a maximum
operating pool level and the invert elevation of the
emergency spillway.

AEPBSP-001253
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Emergency Spillway

Flood routings of the freeboard hydrograph were conducted to
determine the size of the emergency spillway necessary to
pass the probable maximum flood without overtopping the dam.
The initial water surface in the reservoir was assumed to be
at the maximum operating level at the beginning of the
storm. Flood routings were conducted for two situations (a)
the principal spillway discharging and (b) neglecting those
discharges.

Based on the principal spillway hydrograph flood routings,
the 10-day drawdown level was at the maximum operating
level. Therefore, the freeboard hydrograph was the
controlling flood to set the emergency spillway dimensions
and minimum top of dam.

Tn addition to the 6-hour PMF, a 24-hour PMF was developed
and routed through the facility. This was done to verify
the pond's capacity to handle a larger volume storm over a
longer duration. The 24-hour PMP has a value of 35.5

inches.
Results
Principal Spillway

The development of the 50-year principal spillway hydrograph
(PSH) indicates a peak inflow of 357 cfs which includes 10
cfs of ash sluice waters and 5 cfs of minimum quick return
flow. The runoff volume over the 10 day duration is 610
acre-feet.

A maximum operating pool level has been set at elevation
705. This corresponds to a maximum stop-log elevation of
704. Final flood routings of the PSH started at an initial
pool level equivalent to the maximum operating level. The
reservoir rises to a maximum elevation of 706.0 feet. The
peak outflow through the principal spillway is 54 cfs. Fig.
6.3 is a plot of the inflow and outflow principal spillway
hydrographs. The receding flood pool is drained within
eight days and six hours after the peak pool level is
attained. Therefore, the requirements of Section E-I of
Engineering Memorandum No. 5 are satisfied.

Emergency Spillway

The development of the 6-hour PMF hydrograph indicates a
peak inflow of 10,610 cfs and a runoff volume of 1159 acre-

feet.
The invert of the emergency spillway has been set at

elevation 706.25 which is above the 50-year PSH flood
elevation. The reservoir will rise to elevation 709.4 feet

AEPBSP-001254
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during passage of the PMF. This is based on an initial pool
level of 705 feet and a 100 foot wide emergency spillway
section. The flood routing was based on the principal
spillway being plugged, a conservative condition. The peak
outflow from the facility is 1672 cfs. Fig. 6.4 is a plot
of the inflow and outflow emergency spillway hydrographs.

The 24-hour PMF generates 1564 acre-feet of runoff and has a
peak inflow of 15,687 cfs. The pond will rise to elevation
710.5 feet and the peak outflow is 2433 cfs.

Summary and Conclusions

The 50-year, 10-day principal spillway hydrograph and the
6-hour probable maximum flood hydrograph were generated for
the proposed raising of the Horseford Creek Dam. The SCS
procedures for hydrologic design were followed with the use
of the U.S. Army Corps of Engineers computer programs HEC-1
and HEC-2. Table No. 6.1 gives a summary of the study.

The existing principal system will be used without any
modifications. It has the capacity to safely discharge the
design flood without engaging the emergency spillway. The
total spillway system (principal and emergency) has enough
capacity to pass the probable maximum flood without
overtopping the crest of the dam. There is sufficient
freeboard for wind and wave height calculated to be 1.39
feet.

TABLE NO. 6.1
SUMMARY OF HYDROLOGIC/HYDRAULIC DATA

DRAINAGE AREA 0.9 SQ. MI.
DESIGN INFLOW FLOODS
50-YR, 10-DAY PEAK 357 cfs
6-YR PMF PEAK 10,610 cfs
24 HR PMF 15,687 cfs

PEAK DISCHARGE

50~-YR, 10-DAY 54 cfs
6-HR PMF 1,672 cfs
24 HR PMF 2,433

MAXIMUM POOL ELEVATION

50-YR, 10-DAY 706.0 FT
6-HR PMF 709.4 FT
24 HR PMF 710.5
DAM CREST ELEVATION 711.0 FT
MAXIMUM OPERATING POOL ELEVATION 705.0 FT
_.5._
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PRINCIPAL SPILLWAY:
CONCRETE RISER TOWER AND CONDUIT

SHAFT OPENING 2 @ 3.0' X 4.0
30" DIAMETER REINFORCED CONCRETE PIPE

EMERGENCY SPILLWAY:

EXCAVATED CHANNEL IN ROCK

CREST ELEVATION 706.25 FT
BOTTOM WIDTH 100 FT
SIDE SIOPES 1H: 6V

—6—
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KENTUCKY POWER COMPANY
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PROJECT OVERVIEW

Kentucky Power Company (KPCo) has been slurrying fly ash produced at Big
Sandy Electric Generating Plant into Horseford Creek fly ash pond since
1970. The estimated life of the fly ash pond, with the present dam
crest at Elevation 675, is until the year 2000. It is anticipated that
Unit 1 and 2 will be retired by January 1, 2024 and January 1, 2030,
respectively. Therefore, it is necessary to increase the ash storage
life of the pond until at least the year 2030.

Kentucky Power Company proposes to increase the available ash storage
volume by raising the dam height to a crest elevation of 711 feet. The
increased height will provide an ash storage capacity of approximately
12.9 x 10° cubic yards. The plan and sections for the proposed raising
of the main dam and the construction of the saddle dam are presented in
the accompanying set of design drawings. A complete listing of drawings
is included in the drawing’'s cover sheet. The AEPSC Civil Engineering
Division Technical Specifications for material and construction are
attached under separate cover. The geotechnical aspects of the key
components of the project are discussed below. This information is
presented, in support of KPCo'’s application for an amendment to permit
No. 3685 issued on September 20, 1988,

Main Dam

The extension of the core zone for the raising will be constructed from
clays of low to medium plasticity obtained from the proposed borrow
area. The downstream shell will be constructed using bottom ash. The
faces of the dam will be lined with riprap to minimize erosion. The
raising of the dam will be constructed at a maximum rate of 15 feet per
year. Furthermore, a maximum of 5 feet of material may be placed in a
given construction period. A minimum of 3 months should elapse between
consecutive construction periods.

Cohesive soil will be placed to a final configuration of 2-3/4H:1V.
Compaction will be accomplished at moisture contents ranging from -1% to
+2% of the optimum moisture content. The soil shall be compacted in
uniform, thin lifts to a unit dry weight equal to at least 95% of the
maximum unit dry weight as determined in the laboratory by means of the.
Standard Proctor Compaction test. Bottom ash from Big Sandy Plant will
continue to be used in the chimney drain and downstream shell to its
final configuration of 1-3/4H:1V. This material will be compacted in
uniform, thin lifts to at least 70% relative density determined by ASTM
D 4253-83 and ASTM D4254-83. No moisture control will be required when
compacting bottom ash. Results of the engineering and stability
analyses indicated that the dam will perform within factors of safety
commonly accepted for facilities of this type.

At locations where new construction meets the abutments or existing
permanent features of the site, the new materials will be benched into
the existing grade to allow placement in horizontal lifts and compaction
control. Any feature of the site which may infringe into areas of
proposed construction will be relocated as indicated on the drawings.-
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Saddle Dam

The impervious zone of the saddle dam will be constructed from clays of
low to medium plasticity obtained from the proposed area. The
downstream shell will be constructed using bottom ash. The faces of the
dam will be lined with riprap. Construction of the saddle dam will
require the filling of the existing emergency spillway which consists of
a rock channel.

Cohesive soil will be placed to a final configuration of 2 3/4H:1IV on
the upstream slope. Compaction will be achieved at a moisture content
ranging from -1% to +2% of the optimum moisture content. The soil shall
be compacted in uniform thin lifts at a unit dry weight equal to at
least 95% of the maximum unit dry weight as determined in the laboratory
by means of the Standard Proctor Compaction tests. Bottom ash from Big
Sandy Plant will be used in the chimney drain and downstream shell to
its final configuration of 1-3/4H:1V. This material will be compacted
in uniform thin lifts to at least 70% relative density as determined by
ASTM D 4253-83 and ASTM D 4254-83. No moisture control will be required
when compacting bottom ash. Results of the engineering and stability
analyses indicate that the saddle dam will perform within factors of
safety commonly accepted.

The existing emergency spillway will be filled with a fly ash/bottom ash
stabilized mix, which is elastically compatible with the surrounding
rock. This material will be placed to support the clay core on the area
of the existing channel. The remaining of the channel will be filled
with bottom ash as the downstream shell is constructed.

At locations where new construction meet the abutments, the new
materials will be benched into the existing grade to allow placement in
horizontal lifts and compaction control. Any feature of the site which
may infringe into areas of proposed construction will be relocated as
indicated on the drawings.

Emergency Spillway

The proposed emergency spillway will be constructed on the left abutment
of the proposed saddle dam a few feet south of the existing emergency
spillway. The spillway will consist of a rock cut channel approximately
100 foot wide and having a bottom graded at 2% slope. The walls of the
rock cut will be graded at a slope equal to 1H:6V.

Rock excavated from the construction of the emergency spillway may be
used as riprap provided it meets or exceeds commonly accepted criteria.
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6.0 HYDROLOGY
6.1 General

The watershed of the Horseford Creek Dam is depicted on Fig.
6.1. The major drainage feature, Horseford Creek, drains
into Blaine Creek which flows into the Big Sandy River at
river mile 19.6.

Presently, the crest of the existing dam is at el. 678+.
Discharge is regulated by the intake tower of the principal
spillway which is connected to a 30-inch diameter reinforced
concrete pipe. The concrete pipe terminates into a riprap-
lined channel. The intake tower consists of twin shafts
with side openings for decanting effluent. Concrete
stoplogs are placed in the side openings as necessary to
maintain settling action of the fly ash and act as an over-
flow weir to establish operating levels. During most oper-
ating conditions, discharge through the principal spillway
will be controlled by weir flow over both stoplogs. The
current emergency spillway consists of a 50-foot wide open
channel excavated in rock on the left abutment of the saddle
dan.

The proposed raising of the main dam will necessitate
filling in the existing emergency spillway, raising of the
saddle dam, and constructing a new emergency spillway.

The following sections present the hydrologic considerations
and analyses performed during the design phase of this
project.

6.2 Basin Characteristics

Fig. 6.1 depicts the limits of the watershed boundary for
the fly ash dam. A review of available topographic maps and
aerial photographs was made to determine essential basin
characteristics. Such characteristics include the drainage
boundaries, areas, slopes, soil types, land use and time of
concentration. The time of concentration is defined as the
elapsed time for runoff to travel from the hydraulically
most distant part of the watershed to some reference point
downstream.

Present land use within the watershed is limited to the fly
ash pond proper and the adjacent wooded hillslopes. Raising
of the dam will only alter the total acreage for both land
uses.

A detailed soil survey for Lawrence County has not been pub-
lished. Previous reports on the Phase 1 and 2 designs

classified the soils such that they fall under the hydrolog-
ic soil group C as defined by the Soil Conservation Service
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(SCS) of the U.S. Department of Agriculture. The table
below lists the basin characteristics used for this project.

Drainage Area 675 acres
Average Land Slope 28%
Hydrologic Soil Group c

SCS Curve Number (weighted) 73

Time of Concentration 0.25 hour

Based on Drawing No. 12-30030, the fly ash pond will have
the following surface areas and storage capacities above
elevation 650 feet.

Elevation Area (ac Storage (ac-ft)
650 87 0
660 103 945
680 145 3406
700 169 6540
710 184 8302

Fig. 6.2 illustrates the stage-area-volume relationship for
the fly ash pond.

6.3 Assumptions and Design Requirements

No rainfall-runoff data were available for the site. There-
fore, runoff hydrographs were generated using the SCS method
as described in the National Engineering Handbook, Section 4
- Hydrology. Since the raised pool levels will inundate a
significant portion of the watershed, the hydrograph
analysis for the emergency spillway was divided in two
subwatersheds - the pond area and the remaining drainage
area. The hydrograph for the pond area was developed by
converting the precipitation hyetograph into an inflow
hydrograph since there is 100 percent instantaneous runoff.
The inflow hydrograph for the remaining area was determined
by the referenced method. These two hydrographs were
combined to define the design flood hydrographs. The
general design requirements for the principal and emergency
spillways have been established by the Kentucky Department
for Environmental Protection, Division of Water.

6.3.1 Principal Spillway

According to Division of Water, Engineering Memorandum

No. 5, design of the principal (service) spillway for Class
C dams must be such that the average frequency of use of the
emergency spillway cut in rock is predicted to be less than
once in fifty years. To meet this criteria, the 10-day
principal spillway hydrograph (PSH) must be developed based
on the procedures in the SCS National Engineering Handbook.
The principal spillway shall also have the capacity to
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release 80% of the maximum flood waters retained in the
reservoir within ten days.

It was assumed that a 50-year rainfall event would produce
the 50-year flood. Antecedent soil moisture condition II
was assumed for the hydrograph development. Precipitation
values were obtained from the Division of Water, Engineering
Memorandum No. 2 (rev. 1979). For the project site located
in Lawrence County, the rainfall values are 5.1 and 8.9
inches for the 50-year, 1 day and 10 day storms,
respectively.

6.3.2 Emergency Spillway

The emergency spillway shall pass the design emergency
spillway hydrograph (ESH) and freeboard hydrograph (FH)
without overtopping the dam. For Class C dams, the minimum
hydrologic criteria are:

ESH design rainfall, P

P100 + 0.26 (PMP-P100)
FH design rainfall, P

PMP

For this project, the design rainfalls have a duration of

6 hours. The PMP, probable maximum precipitation, is
defined as the greatest depth of precipitation for a given
duration that is meteorologically possible for a given basin
at a particular time of year. The probable maximum flood
(PMF) is the result of the PMP. For the project site, the
rainfall values are 4.3 and 28.1 inches for the 100-year
P100 and PMP storms, respectively. Antecedent moisture
condition II was assumed for both storms.

6.4 Hydrologic Analysis

Most rainfall - runoff computatlons and all reservoir flood
routlngs were conducted using the U.S. Army Corps of
Engineers HEC~1 computer program. Basin characteristics,
stage-storage, and discharge rating curves are input data
supplied by the user.

6.4.1 Principal Spillway

Daily discharges from the reservoir will continue to be
regulated by the existing principal spillway structure with
no modifications. The principal spillway hydrograph (PSH)
was manually calculated following the procedures in the ScCS
Handbook. Ash sluice waters (estimated to be 10 cfs) were
added to the PSH to develop a total inflow hydrograph
Flood routings were conducted to establish a maximum
operating pool level and the invert elevation of the
emergency spillway.
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6.4.2 Emergency Spillway

Flood routings of the freeboard hydrograph were conducted to
determine the size of the emergency spillway necessary to
pass the probable maximum flood without overtopping the dam.
The initial water surface in the reservoir was assumed to be
at the maximum operating level at the beginning of the
storm. Flood routings were conducted for two situations (a)
the principal spillway discharging and (b) neglecting those
discharges.

Based on the principal spillway hydrograph flood routings,
the 10-day drawdown level was at the maximum operating
level. Therefore, the freeboard hydrograph was the
controlling flood to set the emergency spillway dimensions
and minimum top of dam.

In addition to the 6-hour PMF, a 24-hour PMF was developed
and routed through the facility. This was done to verify
the pond's capacity to handle a larger volume storm over a
longer duration. The 24-~hour PMP has a value of 35.5
inches.

6.5 Results
6.5.1 Principal Spillway

The development of the 50-year principal spillway hydrograph
(PSH) indicates a peak inflow of 357 cfs which includes 10
cfs of ash sluice waters and 5 cfs of minimum quick return
flow. The runoff volume over the 10 day duration is 610
acre-feet.

A maximum operating pool level has been set at elevation
705. This corresponds to a maximum stop-log elevation of
704. Final flood routings of the PSH started at an initial
pool level equlvalent to the maximum operating level. The
reservoir rises to a maximum elevation of 706.0 feet. The
peak outflow through the principal splllway is 54 cfs. Fig.
6.3 is a plot of the inflow and outflow principal splllway
hydrographs. The receding flood pool is drained within
eight days and six hours after the peak pool level is
attained. Therefore, the requirements of Section E-I of
Engineering Memorandum No. 5 are satisfied.

6.5.2 Emergency Spillway

The development of the 6-hour PMF hydrograph indicates a
peak inflow of 10,610 cfs and a runoff volume of 1159 acre-
feet.

The invert of the emergency spillway has been set at

elevation 706.25 which is above the 50-year PSH flood
elevation. The reservoir will rise to elevation 709.4 feet
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during passage of the PMF. This is based on an initial pool
level of 705 feet and a 100 foot wide emergency spillway
section. The flood routing was based on the principal
spillway being plugged, a conservative condition. The peak
outflow from the facility is 1672 cfs. Fig. 6.4 is a plot
of the inflow and outflow emergency spillway hydrographs.

The 24-hour PMF generates 1564 acre-feet of runoff and has a
peak inflow of 15,687 cfs. The pond will rise to elevation
710.5 feet and the peak outflow is 2433 cfs.

6.6 Summary and Conclusions

The 50-year, l0-day principal spillway hydrograph and the
6-hour probable maximum flood hydrograph were generated for
the proposed raising of the Horseford Creek Dam. The SCS
procedures for hydrologic design were followed with the use
of the U.S. Army Corps of Engineers computer programs HEC-1
and HEC-2. Table No. 6.1 gives a summary of the study.

The existing principal system will be used without any
modifications. It has the capacity to safely discharge the
design flood without engaging the emergency spillway. The
total spillway system (principal and emergency) has enough
capacity to pass the probable maximum flood without
overtopping the crest of the dam. There is sufficient
freeboard for wind and wave height calculated to be 1.39
feet.

TABLE NO. 6.1
SUMMARY OF HYDROLOGIC/HYDRAULIC DATA

DRAINAGE AREA 0.9 SQ. MI.
DESIGN INFLOW FLOODS
50-YR, 10-DAY PEAK 357 cfs
6-YR PMF PEAK 10,610 cfs
24 HR PMF 15,687 cfs

PEAK DISCHARGE

50-YR, 10-DAY 54 cfs
6-HR PMF 1,672 cfs
24 HR PMF 2,433

MAXIMUM POOL ELEVATION

50-YR, 10-DAY 706.0 FT
6-HR PMF 709.4 FT
24 HR PMF 710.5
DAM CREST ELEVATION 711.0 FT
MAXIMUM OPERATING POOL ELEVATION 705.0 FT
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PRINCIPAL SPILLWAY:
CONCRETE RISER TOWER AND CONDUIT
SHAFT OPENING 2 @ 3.0' X 4.0°
30" DIAMETER REINFORCED CONCRETE PIPE
EMERGENCY SPILLWAY:

EXCAVATED CHANNEL IN ROCK

CREST ELEVATION 706.25 FT
BOTTOM WIDTH 100 FT
SIDE SLOPES 1H:6V
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