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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(c)(1) with an evaluation of the facility.   

 

2.0 DESCRIPTION OF CCR THE IMPOUNDMENT 
The Big Sandy Power Plant is located north of the City of Louisa, Lawrence County, Kentucky. 
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 History of 
Construction 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 SUMMARY OF OWNERSHIP 257.73(C)(1)(I) 
[The name and address of the person(s) owning or operating the CCR unit: the name associated 
with the CCR unit: and the identification number of the CCR unit if one has been assigned by the 
state.]   

The Big Sandy Power Plant is located at 23000 Highway 23, Lousia, KY 41230 near the City of Louisa, 
Lawrence County, Kentucky. It is owned and operated by Kentucky Power.  The facility’s Kentucky Dam 
ID number is 0367.  

4.0 LOCATION OF THE CCR UNIT 257.73 (C)(1)(II) 
[The location of the CCR unit identified on the most recent U.S. Geological Survey (USGS) 7 ½ 
minute or 15 minute topographic quadrangle map, or a topographic map of equivalent scale if 
a USGS map is not available.] 

A location map is included in Attachment A.  

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

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. 
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6.0 NAME AND SIZE OF WATERSHED THE CCR UNIT IS LOCATED 257.73 

(C)(1)(IV) 
[The name and size in acres of the watershed within which the CCR unit is located.] 

The Big Sandy Fly Ash Pond is located in the Big Sandy Water Shed (HUC 05070204) which is 258,956.8 
acres (404.62 square miles).  Locally the impoundment is across the Horseford Creek and has a drainage 
area of approx. 675 acres.   

7.0 DESCRIPTION OF THE FOUNDATION AND ABUTMENT MATERIALS 

257.73(C)(1)(V) 
[A description of the physical and engineering properties of the foundation and abutment 

materials on which the CCR unit is located.]   

The foundation soils at the main dam are primarily residual and colluvial in nature, with minor amounts 

of alluvim in the valley bottom.  The foundation soils in the area of the main dam consists of stratified 

soils ranging from clay to sand and containing particles of weathered rock.  Based on soil borings the 

original thickness of the foundation soils (overburden) ranged in thickness from about 5-ft at the east side 

of the valley to 36-ft on the west side.  The overburden thickness was approximately 28-ft thick in the 

center of the valley.  On the east abutment the overburden was 5-10 feet thick and on the west 

abutment it was thicker upto approx.20-feet with bedrock outcrops on both abutments. 

With the exception of a relatively thin “Clay and Weathered Shale” layer under the original (Stage I) 

embankment, the foundation soils have been modeled as similar “overburden” units because the 

foundation soils are stratified with properties as identified below. 

Material Unit Weight 
(pcf) 

Cohesion 
(psf) 

Friction Angle 
(°) 

Clay and Weathered Shale 135 1000 23 
Main Dam Overburden “A” 135 0 25 
Main Dam Overburden “B” 135 1000 23 
Saddle Dam Overburden 135 0 34 

 

The major bedrock at the site is sandstone with various degrees of gradation and cementation.  The 

sandstone strata vary in thickness from a few inches to over 100-ft within the upper portions of the 

abutment slopes.  The sandstone alternates with layers of siltstone, shale, and claystone ranging in 

thickness from a fraction of an inch to approx. 20-ft.  Additionally there is an approx. 2-ft coal seam at 

approx. elev. 600 on the abutments.   
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8.0 DESCRIPTION OF EACH CONSTRUCTED ZONE OR STAGE OF THE CCR UNIT 

257.73 (C)(1)(VI) 
[A statement of the type, size, range, and physical and engineering properties of the materials 
used in constructing each zone or stage of the CCR unit; and the approximate dates of 
construction of each successive stage of construction of the CCR unit.]   
 

Note: The Big Sandy Fly Ash Pond has also historically been referenced as the Horseford Creek 
Fly Ash Dam in various design reports and drawings.  As such the design reports and 
drawings in Attachments B and C reference the Horseford Creek Fly Ash Dam. 

 
The Big Sandy Fly Ash Pond was designed and constructed in three phases.   
 
Stage I was constructed to a crest elevation of approx. 625 between 1968 and 1970.  Construction was 
halted or periodically slowed due to excessive embankment deformations.  The Stage I dam was 
designed as a homogeneous compacted impervious fill with a 20-ft wide key in the foundation soil to 
bedrock.  The Stage I dam raised approximately 85 feet above the valley floor at the maximum section 
and had a crest length of 650-ft and was 25-ft wide.  The slopes of the dam were 2.5H:1V from the 
foundation soils to elev. 580.  From elev. 580 to 625 the slopes were 2H:1V.  During Stage I 
construction as deformations were observed rock fill was added to both the upstream and downstream 
toes.  The rock fill was placed approximately 125-ft from the upstream toe to elevation 573 (Approx. 
33-ft thick).  At the downstream toe the rock fill was placed to elev. 566 (Approx. 30-ft thick) 
approximately 100-ft from the toe.  Drawings for the Stage I construction are included in Attachment C.  
There is no design report available associated with the Stage I construction. 
 
Stage II was constructed to a crest elevation of 675 in 1977 and 1978.  The Stage II construction is a 
zoned embankment with a compacted upstream random rock fill, a central impervious clay core, a 
vertical chimney drain and a downstream rock fill zone.  The Stage II crest is approximately 800-ft long 
and 55-ft wide.  The Stage II impervious core was placed over the downstream slope of the Stage I dam.  
The upstream rock fill extends from the clay core over the Stage I crest and is placed over the Stage I 
Upstream slope and rock fill.  The upstream slope varies form 2.6H:1V and 2H:1V with a rock fill bench 
at 625.  Downstream of the clay core is a 10-ft wide chimney drain that connects to a 6-8-ft blanket 
drain.  The downstream rock fill is located adjacent to the chimney drain and over the blanket drain.  
The downstream slope varies from 2H:1V to 1.4H:1V with and approximately 250-ft wide toe berm below 
elevation 600.  The Design report for the Stage II raising are in Attachment B and Design Drawings in 
Attachment C. 
 
The Stage II construction included the construction of the Saddle Dam.  The Saddle Dam is a zone filled 
dam with an impervious clay core tied into bedrock with a 30-ft wide key trench.  A random rock fill was 
placed on the upstream and downstream shells with a chimney drain located along the downstream face 
of the clay core.  The design report and drawings for the Stage II Saddle Dam are in Attachments B and 
C. 
 
Stage III raising was designed in 1993 and constructed in incremental stages from 1995 to 2010 with a 
final crest elevation of 711.  An impervious clayey soil layer was constructed as the upstream slope from 
the Stage II crest tying into the Stage II impervious core.  The downstream shell was constructed of 
bottom ash with a riprap face to minimize riprap.  The Stage III crest is approximately 1,000-ft Long and 
30-ft wide.  The Upstream slope was constructed with a 2-3/4H:1V slope. The downstream slope varies 
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with a 1-3/4H:1 slope from crest to Elev 615 and a 2-1/4H:1 slope to the Stage II rock fill (approx. Elev. 
590).  The design report and drawings for the Stage III (1993) dam raising are included in Attachments B 
and C. 
 
The Stage III raising included the reconstruction of the Saddle Dam to raise it to elevation 711.  
Reconstruction of the saddle dam consists of excavating and reconstructing the clay key trench to 
bedrock with an upstream clay soil shell.  The reconstructed saddle dam has a downstream shell of 
bottom ash with a riprap layer for erosion protection.  The crest of the Saddle dam is approx. 30-ft wide 
by Approx. 500-ft long.  The upstream slope of the saddle dam was constructed at a 2-3/4H:1V slope 
and the downstream slope was reconstructed at 1-3/4H:1V The reconstructed saddle dam included 
placing Roller Compacted Concrete (RCC) in the Emergency Spillway constructed as part of the Stage II 
raising (refer to Section 9 regarding information on the apprutenances).  The design report and 
drawings for the Stage III (1993) dam raising are included in Attachments B and C. 

 
Material Unit Weight 

(pcf) 
Cohesion 

(psf) 
Friction Angle 

(°) 
Stage I Original Embankment 130 0 25 
Stage II (1976) Embankment 135 0 25 

Random Rock Fill 110 320 26 
Bottom Ash 70 0 41 

Stage III Clay 135 340 20 
 

 

9.0 ENGINEERING STRUCTURES AND APPURTENANCES, 257.73 (C)(1)(VII) 
[At a scale that details engineering structures and appurtenances relevant to the design, 
construction, operation, and maintenance of the CCR unit, detailed dimensional drawings of 
the CCR unit, including a plan view and cross sections of the length and width of the CCR unit, 
showing all zones, foundation improvements, drainage provisions, spillways, diversion ditches, 
outlets, instrument locations, and slope protection…]  
 
Detailed Engineering drawings are included in Attachment C. 
 
A map with instrumentation locations is provided in Attachment D.  
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10.0 SUMMARY OF POOL SURFACE ELEVATIONS, AND MAXIMUM DEPTH OF 

CCR, 257.73 (C)(1)(VII) 
[…in addition to the normal operating pool surface elevation and the maximum pool elevation 
following peak discharge from the inflow design flood, the expected maximum depth of CCR 
within the CCR surface impoundment.]  
 
The Fly Ash Pond is constructed and designed with a maximum capacity of approximately 12,000 acre-ft 
of storage to an elevation of 705-ft.  With recent plant operations the water elevation was generally 
maintained at a relatively consistent water elevation of 670.5-ft at the outfall structure at the dam.  
However, because of the disposition of ash in the pond the water elevation across the pond varies up to 
an approximate high of 697-ft in the back of the pond.  Depth of water varies in various pools with the 
deepest being approximately 67-ft near the outfall structure to less than one (1) foot across many areas 
of the pond.  It is estimated that approximately 400 acre-ft of free water was impounded prior to 
closure activities commenced.   
 
Current water management activities related to closure of the pond have lowered the water elevation 
across the site by 5 to 10 feet and is highly dependent on rainfall events.  All free water will eventually 
be removed from the impoundment as part of the closure activities. 
 
Based on an original pond bottom of approximately elevation 540 the thickness of CCR deposited in the 
pond varies from approx. 83-ft (Elev. 623) near the outfall structure to approx. 157-ft (Elev. 697) at the far 
end where ash was most recently deposited.  It is estimated that the average thickness across the pond 
is 140-ft corresponding to an average elevation of 680.  Based on the stage storage curve for the pond 
and using the average elevation of 680 it is estimated that 8,200 acre-ft of CCR is currently impounded 
which would represent the maximum amount ever stored at the facility. 

11.0 FEATURES THAT COULD ADVERSELY AFFECT OPERATION DUE TO 

MALFUNCTION OR MIS-OPERATION (257.73 (c)(1)(VII)) 
[…and any identificable natural or manmade features that could adversely affect operations of 
the CCR unit due to malfunction or mis-operation] 
 
In the event of malfunction or mis-operation of any of the pond’s appurtenances the pond’s operations 
could be adversely affected.  These structures include the outlet structure and piping to the 
downstream outlet.  See the design drawings in Attachment C for location and details of all 
appurtenances  

12.0 DESCRIPTION OF THE TYPE, PURPOSE AND LOCATION OF EXISTING 

INSTRUMENTATION 257.73 (C)(1)(VIII) 
[A description of the type, purpose, and location of existing instrumentation.] 
 
The Main dam currently has 16 survey monuments and 3 slope inclinometers to monitor movement of 
the dam structure.  Additionally there are 17 piezometers at the Main Dam to monitor pore water 
conditions within the dam.  No instrumentation is located at the Saddle Dam.  A location map is 
provided in Attachment D.   



6 
 

13.0 AREA – CAPACITY CURVES FOR THE CCR UNIT 257.73 (C)(1)(IX) 
[Area-capacity curves for the CCR unit.] 

Area – Capacity curves have been developed for each stage of construction.  For the Stage I 

construction it is reported as a table on drawing 12-3038 included in Attachment C.  For Stage II and III 

it is included graphically as part the hydrology and hydraulics evaluation included in Attachment B.  It 

should be noted that the Stage II and Stage III Area-Capacity curves are based on Elev. 600 and Elev. 650 

having zero storage respectively. 

14.0 DESCRIPTION OF EACH SPILLWAY AND DIVERSION 257.73 (C)(1)(X) 
[A description of each spillway and diversion design features and capacities and calculations 

used in their determination.]   

Primary Spillway 

There have been two Primary spillways located at the Main Dam.  As part of the Stage I construction 

the A sloping shaft spillway with stop logs was constructed along the hillside near the right abutment.  

The sloping concrete riser connected to a 42-in diameter concrete pipe that ran through the Stage I dam 

and discharging into an open channel at the downstream toe.  This structure was abandoned filled 

with concrete as part of the stage II construction.  The outlet end of this Stage I outlet pipe is still 

visible. 

 

As part of Stage II a new Primary (or Service) Spillway structure was constructed near the left abutment.  

The structure consists of a vertical, reinforced concrete, drop inlet.  The Primary Spillway incorporates 

a twin shaft weir design with slide gates at the bottom of each shaft.  Concrete stoplogs are added to 

to the weirs to control the water elevations in the pond.  As part of the Stage II construction the 

spillway structure was built to approx. elev. 700.  A floating skimmer system surrounds the structure to 

control the discharge of fly ash and debris.  Water discharging over the spillway flows through a 30-in. 

dia. concrete pipe which was installed on a concrete cradle 

 

Emergency Spillway 

An Emergency Spillway was constructed with each construction stage.  As part of Stage I the 

emergency spillway was constructed into rock on the hillside of the left abutment.  The Stage I 

emergency spillway had an overflow elevation of approx. 618  The excavation of the Stage I Emergency 

spillway was incorporated in the construction of the Primary Spillway installed during Stage II. 

 

For Stage II a new emergency spillway was constructed in bedrock on the left abutment of the Saddle 

Dam.  The Stage II emergency spillway was 40-50-ft wide with an elevation of 671.  The Stage II 

emergency spillway was filled with roller compacted concrete as part of the reconstruction of the saddle 

dam as part of the Stage III construction.   

 

With the reconstruction of the Saddle Dam a new emergency spillway was excavated as part of Stage III 

construction.  The Stage III emergency spillway was also excavated into bedrock on the left abutment 
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of the saddle dam and had an overflow elevation of 706.25 

 

15.0 SUMMARY CONSTRUCTION SPECIFICATIONS AND PROVISIONS FOR 

SURVEILLANCE, MAINTENANCE AND REPAIR 257.73 (C)(1)(XI)   
[The construction specifications and provisions for surveillance, maintenance, and repair of the 

CCR unit.] 

The construction of the dams for the Big Sandy Fly Ash Pond were designed and constructed over 

multiple years as part of three distinct designs and construction. The 1976 and 1993 design reports are 

included in Attachment B.  A design report for the original 1968 construction is not available 

information is limited to the available drawings included in Attachment C. 

As required by the CCR rules the Fly Ash Pond is inspected at least every 7 days by a qualified person.  

Also as a requirement of the CCR rules the impoundment is also inspected annual by a professional 

engineer. Additionally, as a requirement by the State of Kentucky the impoundment is inspected once a 

month.  

If repairs are found to be necessary during any inspection they will be completed as needed.   

16.0 RECORD OR KNOWLEDGE OF STRUCTURAL INSTABILITY 257.73 (C)(1)(XII) 
[Any record or knowledge of the structural instability of the CCR unit.]   

Structural instability is reported during the Stage I and Stage II construction processes as discussed below.  
Remedial measures were taken at that time and Stage III construction was managed to control the 
creation of similar issues: 

 As part of the Stage 1 construction there was excessive deformation observed that resulted in the 
construction of the rockfill buttresses on the upstream and downstream toes.   

 During Stage II construction, sloughing occurred near the left abutment of the Stage I dam.  A 
stabilizing berm was constructed to control movement and was incorporated into the Stage II 
clay core. 
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Figure 1 
Project Location Map 

American Electric Power Corp. 
Big Sandy Power Plant 

Louisa, KY 
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ATTACHMENT B-1 

STAGE II Design Report 

  















































































































 

ATTACHMENT B-2 

STAGE III Design Report 
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DESIGN DRAWINGS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

ATTACHMENT C-1 

STAGE I DRAWINGS 

  





















 

ATTACHMENT C-2 

STAGE II DRAWINGS 

  













































 

ATTACHMENT C-3 

STAGE III DRAWINGS  

























 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT D 

    
INSTRUMENTATION LOCATION MAP 
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