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1.0 OBJECTIVE 

This report was prepared by AEP- Geotechnical Engineering Services (GES) section to fulfill requirements 

of the CCR rule section 257.73(c)(1).   

2.0 DESCRIPTION OF CCR THE IMPOUNDMENT 

The Kyger Creek Station is located along the Ohio River in Gallia County, Ohio, south of the town of 

Cheshire, Ohio.  The plant currently has two CCR impoundments for the purpose of disposal and 

storage of CCR known as the Boiler Slag Pond and the South Fly Ash Pond.  The South Fly Ash Pond is 

the focus of this report.  

 

The South Fly Ash Pond is located just west of the Kyger Creek Plant and sits adjacent to the Kyger Creek 

and OH-7.  The impoundment, which is approximately 67.7 acres, was constructed in 1955 and is made 

up of 6,750 feet of earthen dike.  Sluice waters and plant process waters enter the southeast end of 

the pond.  Water is then discharged through a NPDES permitted outfall to Kyger Creek via the pond 

outlet structure, located in the southeast corner of the pond.  

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 Kyger Creek Station is located at 5758 State Route 7, Cheshire, Ohio 45620 in Gallia County Ohio.  

It is owned and operated by the Ohio Valley Electric Corporation (OVEC).  The plant operates a surface 

impoundment for storing CCR called the South Fly Ash Complex. The dam is registered and operated 

under Ohio Department of Natural Resources (ODNR) ID number 8712-013.  

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 South Fly Ash Pond is a surface impoundment for the purpose of settling and storing CCR and for 

treatment of miscellaneous plant process waters.  

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 South Fly Ash Pond is located with the Upper Ohio-Shade watershed (HUC: 05030202), which has a 

listed acreage of approximately 897,312 acres.  The South Fly Ash Pond is a diked impoundment, with 

only inflows from plant process water.  There is no stormwater run-on from an offsite watershed.    
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7.0 DESCRIPTION OF THE FOUNDATION AND ABUTMENT MATERIALS 

257.73(C)(1)(V) 

[A description of the physical and engineering properties of the foundation and abutment 

materials on which the CCR unit is located.]   

In 2010, a subsurface investigation was performed at the South Fly Ash Pond by DLZ Ohio, Inc.  A total of 

12 borings were drilled within the dike and subsequent laboratory testing was performed on the 

recovered materials.  The foundation materials beneath the dam down to approximately Elevation 530 

ft. primarily consisted of lean clay.  However, below Elevation 530 ft. lean clay was occasionally 

interbedded with silt, sand and gravel underlain by layers of granular soils through the depth of the 

boring.  

The lean clay in the foundation soils was general soft to medium stiff, with lenses of silt and varying 

amounts of fine to medium sand.  Hand penetrometer values of the lean clay ranged from <0.25 to 4.5+ 

tsf with an average of about 1.5 tsf, while the standard Penetration N60 values ranged from 0 to 21 with 

an average of 8.  Below the lean clay, medium dense to dense granular soils were encountered. The 

Standard Penetration N60 values in the granular soils ranged from 1 to 50+ blows per foot with an average 

of about 24. The percent passing the 200 sieve ranged from 0 to 19 percent, with an average of about 7 

percent.  The bedrock below the overlaying soils was observed to be soft to medium hard gray siltstone 

interbedded with shale.  Excerpts from the 2010 subsurface investigation are included in Attachment B.  

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.]   

 

The South Fly Ash Pond was originally constructed in 1955.  The South Fly Ash Pond was originally part 

of a larger pond that was separated by the construction of a splitter dike separating the pond into the 

North and South Fly Ash Pond.  The North Fly Ash Pond has since been capped and closed. The original 

design drawings show the embankment is constructed of earthen fill.  The embankment is 

approximately at Elevation 590’.  The tallest section of the embankment is approximately 40 feet.  

The cross section detail shows the inboard slopes were constructed with a 1.75H to 1V slope and the 

outboard slopes were constructed with a 2.5H to 1V slope. The crest width was constructed to 

approximately 10-feet.  Excerpts from the 2010 subsurface investigation are included in Attachment B 

and design drawings are included in Attachment C.  

 

Original construction records are unavailable, but post-construction subsurface investigations have been 

completed (DLZ 2010).  Results of those investigations, including engineering properties are included in 

Attachment B.  In general, the borings indicate that the embankment soils were primarily stiff to very 

stiff fine-grained soils mostly consisting of lean clay with varying amounts of silt and fine sand.  
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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 dimensional drawings including a plan view and cross sections drawings are included in 

Attachment C.  The principal spillway for the South Fly Ash Pond is located near the southwest corner 

of the pond and is constructed of reinforced concrete. The intake structure consists of a 42-inch by 

39-inch concrete riser.  The elevation of the weir spillway is just below the normal pool of 585 ft. and 

can be adjusted by the placement or removal of concrete stop logs.  Outflow from the structure is 

directed through a 30-inch CMP that discharges into the Kyger Creek under NPDES permit OIB00005*PD.  

 

Primarily, the inboard slopes are primarily protected by vegetation with some areas protected by rip 

rap. The outboard slopes primarily consist of grass vegetation with several areas protected by riprap.  

 

A map with instrumentation locations in provided in Attachment D.  

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 South Fly Ash Pond has been determined to be a Significant Hazard potential CCR impoundment. 

Based on this hazard classification the design flood as determined by section 257.82(a)(3)was 

determined to be the 1000-year storm, which corresponds to 7.28 inches of precipitation in 24 hours for 

this site.  As a requirement of the State of Ohio, an analysis was performed for the 50% PMF (Probable 

Maximum Flood), which looks at 50% of the runoff from the Probable Maximum Precipitation (PMP) 

storm which is equivalent to 19 inches in 6 hours.  This produces significantly more runoff than the 

1000-year storm and therefore exceeds the requirements of section 257.82(a)(3).  The complete 

analysis is included in Attachment E. 

 

 

 
South Fly Ash 

Pond  

Normal Pool Elevation  582 ft 

Maximum Pool Elevation 

following peak discharge from 

inflow design flood (1/2 PMF) 

583 ft 

Expected Maximum depth of 

CCR within impoundment 

40 ft  
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11.0 FEATURES THAT COULD ADVERSELY AFFECT OPERATION DUE TO 

MALFUNCTION OR MIS-OPERATION 257.73 (c)(1)(vii) 

[…and any identifiable 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 ponds operations 

could be adversely affected.  These structures include the sluicing system and structures, as well as the 

spillway structure.  See 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 South Fly Ash Pond has 6 piezometers located within the crest and toe of the dam. These 

piezometers are read a minimum of every 30 days for the purpose of determining the phreatic water 

level within the dike.  A location map is provided in Attachment D.   

13.0 AREA – CAPACITY CURVES FOR THE CCR UNIT 257.73 (C)(1)(IX) 

[Area-capacity curves for the CCR unit.] 

The area capacity curves for the South Fly Ash Pond are described within the Hydrology and Hydraulic 

Analysis Report by DLZ, September 2015 located in Attachment E.   

South Fly Ash Pond 
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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.]   

There is one principal spillway located in the South Fly Ash Pond.  The spillway structure consists of a 

42-inch by 39-inch concrete riser.  The elevation of the spillway is just below the normal pool elevation 

of 585 feet, and it can be adjusted by the placement or removal of concrete stop logs within the 

structure.  Water entering the intake structure is discharged into a channel adjacent to western dike 

through a 30-diameter CMP, which then gets conveyed to the Kyger Creek.  Calculations were 

performed by DLZ Ohio, Inc. as a part of the Factor of Safety Assessment Report requirements per CFR 

§257.73 that demonstrate that each spillway is adequate to handle the design storm. Excerpts from that 

report are included in Attachment E.  Drainage is diverted around the South Fly Ash Pond by natural 

drainage channels and grass lined ditches.  

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 South Fly Ash Pond was designed by Sargent & Lundy Engineers of Chicago and was constructed by 

George B. Herring & Sons, Inc. of Mansfield, OH in 1955.  Construction specifications and records are 

unavailable.  

As required by the CCR rule, the South 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 annually by a 

professional engineer.  Maintenance items are addressed as they are discovered as part of those 

inspections.  

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.]   

To date there has been no record or knowledge of structural instability of the CCR unit.  
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1.0 INTRODUCTION 

DLZ Ohio, Inc. (DLZ) has completed the subsurface investigation and analysis of the ash pond 
embankments at the Ohio Valley Electric Corporation/American Electric Power’s (OVEC/AEP) 
Kyger Creek Station in Gallipolis, Ohio.  The subsurface investigation and the engineering 
analyses were performed at the request of OVEC/AEP in consideration of the recommendations 
made in the US EPA Assessment of Dam Safety of Coal Combustion Surface Impoundments 
(Task 3) Final Report prepared by Clough Harbor and Associates (CHA), dated February 24, 
2010. 

2.0 SCOPE OF WORK 

The scope of the work was developed by OVEC/AEP in consideration of the recommendations 
included in Section 4.5 “Stability Analysis” of the US EPA Assessment of Dam Safety Final 
Report.  Section 4.5 has been printed as follows. 

 4.5  Stability Analysis 

 It is recommended that detailed stability analyses be performed for the Bottom Ash Pond 
and South Fly Ash Pond.  CHA was not provided with information regarding stability 
analyses performed prior to or following construction of the ponds nor was information 
regarding properties of the embankment and foundation soils provided. 

 The stability analyses for each pond should include a subsurface investigation to 
determine existing soil parameters in the embankments and foundation soils and the 
installation of piezometers to determine the current phreatic surface.  Loading conditions 
that should be modeled should include those listed in Table 3, Section 3.3.  

Table 3 in Section 3.3 of the CHA report has been printed below. 

Table 3 – Minimum Safety Factors Required 
Load Case Required Minimum Factor of Safety 

Steady State Conditions at Present Pool 
or Maximum Storage Pool Elevation 1.5 

Rapid Drawdown Conditions from 
Present Pool Elevation 1.3 

Maximum Surcharge Pool (Flood) 
Condition 1.4 

Seismic Conditions from Present Pool 
Elevation 1.0 

Liquefaction 1.3 
  

At the request of OVEC/AEP, DLZ performed the following scope of work to address the above-
mentioned recommendations made by CHA. 
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• Performed two borings at each of eleven cross-section locations; one boring near the 
downstream toe and one on the dike crest; the borings were advanced to depths of 30 
to 70 feet below ground surface 

• Installed 12 piezometers at selected cross-section locations 
• Performed field survey to determine coordinates and elevations of the soil borings and 

elevations at the top of riser at the piezometer locations 
• Conducted cross-section surveys at the eleven cross-section locations 
• Performed laboratory testing consisting of index testing, triaxial shear tests and 

permeability tests 
• Performed slope stability evaluations for the load cases indicated in Table 3 of CHA’s 

report 
• Performed liquefaction assessment of foundations soils using the Simplified Procedure 

reported in Youd, et. al (2001) 
• Performed a steady-state seepage evaluation using the phreatic surface measured in the 

piezometers 
 

3.0 GENERAL PROJECT INFORMATION 

The Kyger Creek Station is located along the Ohio River in Gallia County, Ohio, south of the 
town of Cheshire, Ohio.  The Ohio River is located directly east of the facility and Kyger Creek 
flows along the west and south side of the facility.  Exhibit 1 shows the general location of the 
plant and is included in Appendix I.   

The plant currently has two process and disposal areas for the coal combustion waste products 
generated at the plant, known as the Bottom Ash Pond and the South Fly Ash Pond.  Overflow 
from the Bottom Ash Pond is carried into a reinforced concrete intake structure at the south end 
of the Bottom Ash Complex.  Water entering the intake structure is discharged into a Clearwater 
Pond located to the southwest end of the Bottom Ash Pond.  The Bottom Ash Pond and the 
Clearwater Pond is separated by a splitter dike.  Exhibits 2 and 3 show a more detailed layout of 
the ponds and are included in Appendix I.  The configurations and the hydrologic and hydraulic 
data for the ponds are summarized in the following tables. 
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Configurations of the Ponds1 

Pond  Year 
Constructed 

Height 
(feet) 

Crest 
Elevation 

(MSL) 

Inboard 
Slope 

Outboard 
Slope2 

South Fly 
Ash  1955 40 590 2H:1V 

2.3H:1V 
to 

2.9H:1V  

Bottom 
Ash  1955 41 582 2.25H:1V  

2.6H:1V 
to 

3H:1V  

Clearwater  1980 30 – 451 582 2.5H:1V 
to 3H:1V 

2.5H:1V 
to  

3H:1V 
      Note: 1)The pond information is based on the US EPA Assessment of Dam Safety of Coal 
             Combustion Surface Impoundments (Task 3) Final Report prepared by Clough 

     Harbor and Associates (CHA), dated February 24, 2010 and the 2009 Dam and Dike 
     Inspection Report for Kyger Creek Power Station, Gallipolis, Ohio prepared by  
     Stantec, dated April 21, 2009. 
  2)The outboard slopes are based on the survey performed by DLZ for this investigation. 
   
       Summary of Hydrologic and Hydraulic Data for the Ponds1 

Pond 
Drainage 

Area 
(acres) 

Peak 
Flow 

Rate In 
(cfs) 

50% 
PMF 

Storage 
Volume 
(ac-ft) 

50% 
PMF 

Storage 
Peak 

Elevation 
(ft) 

South Fly 
Ash  67.3 627.1 72.9 584.0 

Bottom 
Ash 32.3 300.6 34.6 559.3 

Clearwater 9.9 92.3 10.8 558.6 
           Note: 1)The hydrologic and hydraulic data is based on the US EPA  
                       Assessment of Dam Safety of Coal Combustion Surface  
                       Impoundments (Task 3) Final Report prepared by Clough  
                       Harbor and Associates (CHA), dated February 24, 2010.  

                            
 Summary of Elevation Data for the Ponds 

Pond 
Top of Pond 

Elevation 
(feet)1 

50% PMF 
Storage Peak 

Elevation 
(ft)2 

Free-board 
(feet) 

Normal Pool 
Elevation 

(feet)3 

South Fly 
Ash 588 to 589 584.0 4 to 5 585 

Bottom Ash 580 to 581 559.3 20.7 to 21.7 558 
Clearwater 580 558.6 21.4 552 

Note: 1) Elevation data is based on the elevations of the borings on the dike crest surveyed by DLZ. 
          2) Elevations are from the CHA’s report. 
          3) Elevation data is from Gary Zych of AEP. 
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4.0 SUBSURFACE EXPLORATION 
 
The subsurface exploration consisted of drilling two borings, one near the downstream toe and 
one on the dike crest, at each of the selected eleven locations at the Bottom Ash Complex and the 
South Fly Ash Complex.  Borings KC-1001 through KC-1012 were drilled at the South Fly Ash 
Pond, and Borings KC-1013 through KC-1016, KC-1021 and KC-1022 were drilled at the 
Bottom Ash Pond.  Borings KC-1017 through KC-1020 were drilled at the Clearwater Pond.  
The depths of borings varied from 30 to 70 feet below the existing ground surface.  The borings 
were drilled between August 16, 2010 and September 9, 2010 using a track-mounted drill rig.  
Information concerning the drilling procedures is presented in Appendix II. 

The locations and elevations of the borings were determined in the field by representatives of 
DLZ.  Exhibits 4 and 5 show the approximate boring locations at pond dikes and are included in 
Appendix II.  Ground surface elevations at the borings are presented on the boring logs, which 
are also in Appendix II.  The ground surface elevations are referenced to the National Geodetic 
Vertical Datum of 1929 (NGVD 29). 

Water level measurements were taken in each boring upon completion of drilling or prior to 
washing out sand blockages with drilling water.  The borings were backfilled with bentonite 
grout after the water level measurements except for the borings where piezometers were installed 
to allow extended monitoring of the water levels.  Piezometers were installed in Borings KC-
1003, KC-1004, KC-1007, KC-1008, KC-1011 and KC-10012 at the South Fly Ash Pond.  
Piezometers were also installed in Borings KC-1015, KC-1016, KC-1021 and KC-1022 at the 
Bottom Ash Pond and in Borings KC-1017 and KC-1018 at the Clearwater Pond.  The well 
completion diagrams for the piezometers are included in Appendix II of this report. 

A field log was prepared for each boring.  These logs contain visual classifications of the 
materials encountered during drilling as well as an interpolation of the subsurface conditions 
between samples.  Final logs, included in Appendix II, include information from the field logs 
along with modifications based on laboratory observations and tests of the field samples.  The 
final logs describe the materials encountered, their thicknesses, and the locations where samples 
were obtained. 

5.0 FINDINGS OF SUBSURFACE EXPLORATION 
 
The following section presents the generalized subsurface conditions encountered by the borings.  
For more detailed information, please refer to the Boring Logs presented in Appendix II of this 
report.  Please note that the strata contact lines shown on the boring logs represent approximate 
boundaries between soil types.  In the field, the actual soil transition might be different both 
vertically and laterally.  Laboratory test results are presented on the boring logs and/or on a 
summary sheet, which is included in Appendix III. 
 
Based on the results of field survey, the cross-section views of the boring locations were 
prepared.  The surveyed cross-sections with the subsurface conditions at the boring locations in 
each cross section are included in Appendix IV.    
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5.1 Soil Conditions 
 
The borings generally penetrated the embankment fill and the underlying cohesive 
foundation soils, and were terminated approximately 2 to 35 feet into the lower 
foundation sand and gravel layers.  However, Borings KC-1006, KC-1008 of the South 
Fly Ash Complex and KC-1017 of the Clearwater Pond did not encountered granular 
soils within the depth of borings, between 40 feet (Elevation 540.9) and 60 feet 
(Elevation 520.1), and were terminated in cohesive soils.  In order to determine the 
depths to bedrock at the site, Borings KC-1002 and K-1018 penetrated the full depth of 
the overburden and extended to refusal on underlying bedrock approximately at Elevation 
499.  Based on the visual observations of the recovered samples of the bedrock, the 
bedrock encountered in these borings was soft to medium hard gray siltstone interbedded 
with shale. 
 
Results of the subsurface investigation indicate that the subsurface conditions at the 
South Fly Ash Pond, the Bottom Ash Pond and the Clearwater Pond were similar.  
Generally, the embankment fill was primarily stiff to very stiff fine-grained soils mostly 
consisting of lean clay with varying amounts of silt and fine sand.  Hand penetrometer 
values of the embankment fill ranged from 1.0 to 4.5+ tons per square foot (tsf) with an 
average of about 2.5 tsf, while the Standard Penetration N60-values ranged from 5 to 30 
with an average of 13.  The N60-values are N-values adjusted for hammer efficiency as 
well as field procedure and apparatus. 

The foundation soils beneath the dikes, down to approximately Elevation 530, primarily 
consisted of lean clay.  However, below Elevation 530, lean clay occasionally 
interbedded with silt, sand and gravel underlain by layers of granular soils were 
encountered to the depths of borings.  The top of the granular soil generally ranged from 
Elevations 531.2 to 513.8.  However, granular soils were encountered at shallower depths 
in Borings KC-1001 and KC-1002 compared to the majority of the borings.  Boring KC-
1001 encountered granular soils at a depth of 49.4 feet (Elevation 539.9) and Boring KC-
1002 at a depth of 23.5 feet (Elevation 534.8).    

The lean clay in the foundation soils was generally soft to medium stiff with lenses of silt 
and varying amounts of fine to medium sand.  Hand penetrometer values of the lean clay 
ranged from <0.25 to 4.5+ tsf with an average of about 1.5 tsf while the Standard 
Penetration N60-values ranged from 0 to 21 with an average of 8.  Below the lean clay, 
medium dense to dense granular soils were encountered.  The Standard Penetration N60-
values in the granular soils ranged from 1 to 50+ blows per foot with an average of about 
24.  The percent passing the 200 sieve ranged from 0 to 19 with an average of about 7.  
Find sands were encountered in the granular layers at various depths in the borings. 

5.2 Groundwater Conditions 
 
At the time the borings were drilled, perched groundwater was first encountered between 
Elevations 552.3 and 518.8.  Prior to adding water to the borings during the drilling 
operations, water levels varied from Elevations 542.2 to 527.4.  It should be noted that 
during this field investigation a small amount of perched groundwater was encountered at 
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depths between 35.5 feet (Elevation 545.4) and 40.0 feet (Elevation 540.9) in Boring KC-
1008; however, no measurable groundwater was encountered in the boring at the end of 
the drilling operation.  Note that no groundwater was encountered in KC-1017 
throughout the drilling operation.  It is our understanding that the normal pool elevation 
is at approximately 538 MSL in the Ohio River adjacent to the plant and at approximately 
540 MSL in Kyger Creek. 
 
Piezometer readings were taken during the field investigation between August 20 and 
September 15, 2010.  A summary of the piezometer readings is included in Appendix 
IV.  Based on the September 15, 2010 readings, groundwater levels in the piezometers 
installed on the crest of the South Fly Ash Pond varied from Elevations 562.3 to 560.8 
while the groundwater levels in the piezometers on the crest of the Bottom Ash Pond and 
Clearwater Pond varied from Elevations 546.0 to 537.6.  These groundwater levels were 
between 12 and 24 feet below the pool levels behind the dams, indicating rapid hydraulic 
head dissipation in the clay soil.   

Piezometers were installed in Borings KC-1004, KC-1008 and KC-1012 at the 
downstream toes of the South Fly Ash Pond.  Groundwater levels in KC-1004 and KC-
1012 were at Elevations 549.4 and 561.8, respectively.  These elevations are generally at 
or slightly below the ground surface at the piezometer locations.  Note that the 
piezometer in Boring KC-1008 (Cross-section 4) was dry throughout the monitoring 
period; the bottom elevation of this piezometer is 548.6.  

Piezometers were also installed in Borings KC-1016, KC-1018 and KC-1022 at the 
downstream toes of the Bottom Ash Pond and the Clearwater Pond.  Groundwater levels 
in these piezometers were between Elevations 539.2 and 536.7.  These groundwater 
levels were generally 5 to 22 feet below the ground level at the piezometer locations. 

The groundwater levels may fluctuate other times of the year due to change in pool levels 
and rainfall conditions.   

6.0 LABORATORY TEST RESULTS 
 
Besides index testing on selected Standard Penetration split spoon samples, laboratory tests were 
performed on twelve (12) undisturbed samples of the overburden soils.  These tests included: 

• Consolidated Undrained Shear Tests (ASTM D-4767) 
• Liquid and plastic limit (ASTM D-4318) 
• Particle-size analysis (ASTM D-422) 
• Falling Head Permeability (ASTM D-5084 Method C) 

  
Results of the laboratory permeability tests and the consolidated undrained shear tests are 
summarized in the following tables.  For additional information, please refer to the test reports 
included in Appendix III. 
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Laboratory Permeability Testing 
Sample Location Soil Type Permeability, cm/sec 

KC-1003 @ 31’-33’ Lean Clay (CL) 1.8x10-7 
KC-1005 @18.5’-20.5’ Lean Clay (CL) 4.5x10-8 

KC-1009 @16’-18’ Lean Clay with sand (CL) 1.9x10-8 
KC-1010 @31’-33’ Sandy Lean Clay (CL) 1.8x10-7 
KC-1014 @11’-13’ Lean Clay (CL) 2.2x10-8 

KC-1018 @8.5’-10.5’ Lean Clay (CL) 9.3x10-6 
KC-1019 @26’-28’ Sandy Silt (ML) 3.2x10-4 

KC-1021 @18.5’-20.5’ Sandy Lean Clay (CL) 8.0x10-8 

Consolidated Undrained Shear Tests 

Sample Location Soil Type 
Total Effective 

c, psf �, degree c’, psf �’, degree 

Embankment 

KC-1001, 
28.5’-30’ 

Very Stiff Lean Clay 
(CL) 160 25.9 110 36.5 

KC-1017, 
18.5’-20.5’ 

Stiff Sandy Lean 
Clay (CL) 356 20.3 216 37.2 

Foundation 

KC-1012, 21’-
23’ 

Very Soft to Soft 
Sandy Lean Clay 

(CL) 
546 15.7 208 32.8 

KC-1016, 8.5’-
10.5’ 

Soft to Medium Stiff 
Lean Clay with Sand 

(CL) 
356 16.2 276 32.2 

 
7.0 SHEAR STRENGTH PARAMETERS FOR SLOPE STABILITY ANALYSES 
 
Because of similarities in the types of embankment fill and foundation soils encountered at both 
of the pond sites, results of the shear strength testing for soil samples from both sites were 
considered when selecting soil parameters for the stability analyses.  The shear strength values 
were chosen in consideration of the field and laboratory test results, correlations with particle 
sizes, SPT N60-values, in-situ densities, and engineering judgment.   
 
  Shear Strength Parameters for Slope Stability Analyses 

Soil Stratum �wet 
(pcf) 

Total Effective 
 

c, psf 
 

 
�,degree 

 
c’, psf 

 
�’,degree 

 
Embankment 

Clay Fill 125 350 20 100 32 

Very Soft Clay 120 250 16 50 26 
Soft to Medium 

Stiff Clay 125 300 16 100 28 

Medium Stiff to 
Stiff Clay 125 350 16 100 30 

Stiff to Very Stiff 
Clay 125 500 16 100 32 

Medium Dense to 
Dense Granular 

Soils 
125 0 28 to 35, 

mostly 35 0 28 to 35, 
mostly 35 
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