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1.  INTRODUCTION 

 
1.1.  GENERAL 
 

In response to the coal combustion waste (CCW) impoundment failure at the TVA/Kingston coal-fired electric 

generating station in December of 2008, the U. S. Environmental Protection Agency (USEPA) has initiated a 

nationwide program of structural integrity and safety assessments of coal combustion residuals impoundments 

or “management units”.  A CCW management unit is defined as a surface impoundment or similar diked or 

bermed management unit or management units designated as landfills that receive liquid-borne material and 

are used for the storage or disposal of residuals or by-products from the combustion of coal, including, but not 

limited to, fly ash, bottom ash, boiler slag, or flue gas emission control residuals.  Management units also include 

inactive impoundments that have not been formally closed in compliance with applicable federal or state 

closure/reclamation regulations.  The U.S. EPA has authorized O’Brien & Gere to provide site specific 

impoundment assessments at selected facilities. This project is being conducted in accordance with the terms of 

BPA# EP10W000673, Order EP-B11S-00079, dated August 11, 2011.  

 

1.2.  PROJECT PURPOSE AND SCOPE 
 

The purpose of this work is to provide Dam Safety Assessment of CCW management units, including the 

following: 

 

• Identify conditions that may adversely affect the structural stability and functionality of a management unit 

and its appurtenant structures 

• Note the extent of deterioration, status of maintenance, and/or need for immediate repair 

• Evaluate conformity with current design and construction practices 

• Determine the hazard potential classification for units not currently classified by the management unit 

owner or by state or federal agencies  

 

O’Brien & Gere’s scope of services for this project includes performing a site specific dam safety assessment of 

all CCW management units at the subject facility.  Specifically, the scope includes the following tasks: 

 

• Perform a review of pertinent records (prior inspections, engineering reports, drawings, etc.) made 

available at the time of the site visit (or shortly thereafter) to review previously documented conditions and 

safety issues and gain an understanding of the original design and modifications of the facility.   

• Perform a site visit and visual inspection of each CCW management unit and complete the visual inspection 

checklist to document conditions observed. 

• Perform an evaluation of the adequacy of the outlet works, structural stability, quality and adequacy of the 

management unit’s inspection, maintenance, and operations procedures. 

• Identify critical infrastructure within 5 miles down gradient of management units. 

• Evaluate the risks and effects of potential overtopping and evaluate effects of flood loading on the 

management units. 

• Immediate notification of conditions requiring emergency or urgent corrective action. 

• Identify all environmental permits issued for the management units 

• Identify all leaks, spills, or releases of any kind from the management units within the last 5 years. 

• Prepare a report summarizing the findings of the assessment, conclusions regarding the safety and 

structural integrity, recommendations for maintenance and corrective action, and other action items as 

appropriate. 

 

This report addresses the above issues for the following CCW Impoundment Units at Tennessee Valley Authority 

(TVA) Paradise Fossil power plant in Muhlenberg County, Kentucky: 
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• Scrubber Sludge Complex  

• Peabody Ash Pond 

• Slag Ponds 2A & B 

 

The above impoundments are owned and operated by TVA.  In the course of this assessment, O’Brien & Gere 

obtained information from representatives of TVA and its consultants, Stantec Consulting Services, Inc. 
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2.  PROJECT/FACILITY DESCRIPTION 

 

The Paradise Fossil Plant is located along the southwestern side of the Green River along State Route 176 near 

the Town of Drakesboro, Kentucky.  The center of the Paradise plant is situated at approximate latitude 

37.251937 degrees, and longitude -86.989962 degrees.  A Site Location Map is included as Figure 1. The coal-

fired power plant was constructed from 1963 through 1970 and includes three generating units producing a 

total of about 2,273 megawatts of electricity.  The plant consumes about 20,000 tons of coal per day.  Coal 

combustion residual waste that is produced during power generation is managed on-site with three active CCW 

impoundments, as follows:   

 

• Scrubber Sludge Complex—A gypsum and fly ash impoundment composed of up to four individual cells 

• Peabody Ash Pond—A fly ash impoundment composed of up to two individual cells 

• Slag Ponds 2A & 2B—A boiler slag impoundment composed of up to three individual cells 

 

This safety assessment report summarizes the September 21, 2011 inspection of the above management units 

at the Paradise Fossil Plant. 

 

2.1.  MANAGEMENT UNIT IDENTIFICATION  
 

The location of the CCW impoundments inspected during this safety assessment is identified on Figure 2 – 

Facility Layout Plan.    

 

2.1.1.  Scrubber Sludge Complex 

The Scrubber Sludge Complex (SSC) consists of two adjoining ponds—East Pond and West Pond—separated by 

a divider dike.  Water in the East and West Ponds is routed to a decanting weir which discharges water via 

spillway pipes to the Upper Stilling Pond, located in the southeastern corner of the complex. The Upper Stilling 

Pond discharges into the Lower Stilling Pond, which serves as a final settling basin prior to discharge of decant 

water into a ditch that conveys the water to Peabody Ash Pond located about a half mile east of the SSC. All four 

of the individual impoundments that make up the Scrubber Sludge Complex were assessed.    

 

The primary features of the SSC are shown on Figure 3A. The SSC was originally constructed in 1985 to 1986 

when the original exterior dike was constructed.  Upon reaching capacity, the original impoundment was 

expanded vertically in 1996 using the rim ditching method of excavating and stacking the accumulated CCW 

solids and using this dewatered material to construct new dikes on upstream setbacks from the original outer 

dike.  Coal combustion residuals stored in the pond consists of a combination of gypsum and fly ash that is wet 

sluiced into the pond via influent lines located at the northeastern corner of the impoundment.   

 

2.1.2. Peabody Ash Pond 

The Peabody Ash Pond is located within the southeastern quadrant of the Paradise facility, as shown on Figure 

2. The Peabody Ash Pond commenced operations in 1997.  It consists of an approximately 137 acre 

impoundment that is partially incised to the west with earth dikes forming the northern, eastern and southern 

perimeter.  Jacobs Creek borders the toe of the eastern dike.  An internal divider dike separates the main pond 

from the stilling pond located on the north end of the impoundment.  Both the main pond and the stilling pond 

were assessed.  The primary features of the Peabody Ash Pond are shown on Figure 3B. 

The Peabody Ash Pond receives sluiced fly ash flows that enter the pond near the southwest corner of the 

impoundment.  Decant water flows through an open channel in the internal divider dike to  the stilling pond.  

From the stilling pond, decant water is discharged to Jacobs Creek to the north of the impoundment via three 

RCP riser structures located in the stilling pond.  The discharge is authorized by Kentucky Pollutant Discharge 

Elimination System (KYPDES) permit no. KY0004201 at Outfall No. 001. 
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2.1.3.  Slag Ponds 2A/2B and Stilling Pond 

Slag Ponds 2A/2B are located adjacent to the northwest of the main power plant, as shown on Figure 2.  Slag 

Ponds 2A/2B consists of a combination incised/diked impoundments separated by an internal divider dike.  As 

shown on Figure 3C, Ponds 2A and 2B are situated to the west and east of the divider dike, respectively.  Pond 

2A is primarily an incised impoundment while Pond 2B is has earth dikes on the north, east, and south sides.  

Pond 2A receives sluiced boiler slag inflows at the south end and serves as the primary solids collection pond.  

The accumulated slag is excavated and stockpiled at the south end of the pond for dewatering, then it is loaded 

on trucks and removed from the site for beneficial re-use.  Water collected in Pond 2A passes through culvert 

pipes that penetrate the divider dike and discharge into Pond 2B.  Water collected in Pond 2B flows over a 

concrete overflow spillway into the stilling pond.  Water in the stilling pond is decanted into 3 RCP riser pipes 

which outfall into the Green River at KYPDES Permit No. 4201 Outfall No. 002.  

 

2.2.  HAZARD POTENTIAL CLASSIFICATION 
The Commonwealth of Kentucky classifies dams or embankments in accordance with the Kentucky Revised 

Statutes (KRS) and Kentucky Administrative Regulations (KAR).  The regulations are administrated by the 

Kentucky Department for Environmental Protection (KDEP), Division of Water, Dam Safety and Floodplain 

Compliance Section of the Water Infrastructure Branch.  The KRS defines a dam as any structure that is 25 feet 

in height, measured from the outboard toe to the crest of the dam, or has a minimum impounding capacity 

of 50 acre-feet or more at the top of the structure (KRS Chapter 151.100). 

 

The KDEP Dam Safety Section does not regulate any of the subject impoundments at the Paradise Fossil Plant.  In 

the absence of a State Hazard Potential Classification, the FEMA guidelines, Hazard Potential Classification 

System for Dams (2004) have been applied in this assessment to recommend a hazard potential classification for 

each of the following impoundments.  

 

2.2.1.  Scrubber Sludge Complex, Peabody Ash Pond, Slag Ponds 2A/2B  

TVA and their consultants, Stantec, Inc., have assigned each of the three subject impoundments a Significant 

hazard potential classification.   

 

The definitions for the four hazard potentials (Less than Low, Low, Significant and High) to be used in this 

assessment are included in the EPA CCW checklist found in Appendix A.  Based on the checklist definitions and 

as a result of this assessment, the hazard potential rating recommended for the Scrubber Sludge Complex, 

Peabody Ash Pond, and Slag Ponds 2A/2B is SIGNIFICANT, which is recommended primarily due to the 

potential for release of CCW into the Green River and its tributaries and the environmental impacts associated 

with such a potential release.  Loss of human life and/or damage to critical infrastructure or lifeline facilities in 

the event of a dike breach is unlikely.  The nearest downstream town is at least 5 miles away. Environmental 

impacts to waters of the U.S. are likely due to the proximity of the impoundments to the Green River and its 

tributaries.   

 

Note that the hazard potential recommendation was upgraded from Low to Significant after the site visit.  The 

Visual Inspection Checklists in Appendix A reflect a hazard classification of Low.  After additional evaluation and 

review of data in the office, O’Brien & Gere made the decision to upgrade the hazard classification to Significant, 

as described above.   

 

2.3.  IMPOUNDING STRUCTURE DETAILS  

The following sections summarize the structural components and basic operations of the three subject 

impoundments.  The location of the impoundments on the plant grounds is shown on Figure 2.   
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2.3.1.  Embankment Configuration 

Scrubber Sludge Complex 

East and West Ponds 

The features of the Scrubber Sludge Complex are shown in Figure 3A.  The Scrubber Sludge Complex is a diked 

earthen embankment structure that impounds an area of approximately 255 acres.  The impoundment is divided 

into two ponds, the East Pond and the West Pond, by a gypsum/flyash internal divider dike.  Two stilling ponds 

are situated below and south of the East Pond.  The SSC is diked on the majority of its perimeter except along the 

west and a portion of the north sides, where it ties into high ground.  The SSC has been raised several times since 

its original construction in the mid-1980’s as evidenced by the benches in the outboard slope.  Each bench 

represents a dike raising constructed using the upstream offset method of construction in which a new dike 

crest is formed by rim ditching and wet stacking accumulated gypsum/flyash solids above the impoundment 

pool.  The original perimeter dike consists of an earthen dike, which was raised to an initial crest elevation of 

about 484 feet.  Based on the topographic survey of 2009, the dike crest ranged from about EL 520 to 525 

around the East Pond and about EL 510 to EL 512 feet around the West Pond.  In general, the outboard slopes of 

the dikes are inclined at 2.8H:1V or flatter.   The southern dike below the West pond is the highest at 

approximately 62 feet above the outboard toe of slope.   

 

Upper Stilling Pond 

As shown in Figure 3A, the Upper Stilling Pond is located topographically down-gradient of the East Pond.  The 

Upper Stilling Pond can be described as a combination diked and incised impoundment with the highest 

embankment along the south side.  This earthen dike represents the original starter dike for the scrubber sludge 

complex.  The southern embankment of the Upper Stilling Pond has a maximum height of approximately 34 feet, 

with outboard slopes inclined at approximately 3H:1V.   

 

Lower Stilling Pond 

The Lower Stilling Pond is located to the southeast and is topographically down-gradient of the Upper Stilling 

Pond.  This pond is used for final clarification of water before discharge. According to topographic mapping, the 

Lower Stilling Pond is primarily an incised impoundment, but does have a relatively short section of earthen 

dike (10 to 12 feet high) at the northeastern corner of the pond. 

 

Peabody Ash and Stilling Ponds 

 

The features of the Peabody Ash and Stilling Ponds are shown in Figure 3B.  The Peabody Ash and Stilling Ponds 

are side-hill impoundments that are formed by earth dikes along the north, south, and east sides.  The stilling 

pond is separated from the main ash pond by an internal divider dike.  The west side ties into high ground.  The 

surface area of the impoundment is approximately 137 acres. The dikes consist of earthen embankments with 

outboard slopes ranging from 3H:1V and 4H:1V according to design drawings; however, visual inspections 

indicate much steeper slopes along portions of the east dike.  The eastern and southern dikes were raised once 

from the original outboard dike using compacted earth fill.   The current crest elevation is approximately EL 408 

feet and the maximum height is approximately 18 feet. 

 

Slag Ponds 2A/2B and Stilling Pond 

 

The features of Slag Ponds 2A/2B and stilling pond are shown in Figure 3C. These three hydraulically-connected 

ponds consist of combined incised/diked impoundments with a total surface area of approximately 32 acres.  

The three ponds are separated by divider dikes; Pond 2A is west of the divider dike and Pond 2B is east of the 

divider dike.  The stilling pond is situated to the east of a divider dike along the southeastern corner of Pond 2B. 

With the exception of the divider dike, Pond 2A is incised below surrounding grades.  Pond 2B is formed by 

perimeter earthen (clay) dikes with a maximum height of 10 feet.  Outboard slopes were designed at 3H:1V. 
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Pond 2B is impounded with earth dikes on all sides except the south.  The maximum embankment height is 

approximately 24 feet along the east side with approximately 3H:1V exterior slopes.   The stilling pond has an 

outer earthen dike along its east side with maximum height of approximately 20 feet and maximum slope of 

2H:1V. 

 

2.3.2.  Type of Materials Impounded 

Scrubber Sludge Complex 

Currently, influent into the scrubber sludge complex includes water with CCW consisting of co-mingled fly ash 

and gypsum.  Approximately 900,000 dry tons of scrubber gypsum are sluiced to the scrubber sludge complex 

each year.  The scrubber sludge slurry is discharged into the north end of the East Pond. 

 

Peabody Ash Pond 

 

The influent into the Peabody Ash Pond consists of sluiced fly ash and approximately 230,000 dry tons of fly ash 

are sluiced to Peabody Ash Pond each year.  The fly ash flows into the southwest portion of the pond via a long 

ditch.  The Peabody Ash Pond receives decanted water flows from the Scrubber Sludge Complex Stilling Pond as 

well as direct fly ash slurry flows from the plant. 

 

Slag Ponds 2A/2B 

Slag Ponds 2A/2B are used for settling of sluiced boiler slag.  Based on TVA records, approximately 350 tons of 

boiler slag is sluiced to Slag Pond 2A each year.  The majority of the accumulated slag is removed from the pond 

and distributed for beneficial use. 

 

2.3.3. Outlet Works 

Scrubber Sludge Complex 

The East Pond of the Scrubber Sludge Complex decants water to a 48-inch diameter semi-circular bituminous-

coated corrugated metal pipe (CMP) riser with stop logs to control flow and pool elevation (Photo 13).  At the 

time of the site visit, the West Pond had been dewatered and a new three-sided concrete weir with stop logs and 

18-inch diameter HDPE outlet pipe had just been completed and was soon to be put into service (Photo 11). 

The weir structures discharge into horizontal outlet pipes that penetrate the upper dikes to outfall into the 

stilling pond (Photo 7).  At the time of the site visit, we observed that several older concrete pipe penetrations 

had been taken out of service and recently filled with grout.  New HDPE conduit had been recently installed. 

  

Peabody Ash Pond 

The outlet structure for Peabody Ash Pond consists of three 48-inch diameter RCP riser weirs with CMP 

skimmers located within the northeast corner of the stilling pond.  The vertical risers transition into horizontal 

outlet pipes that discharge into Jacobs Creek about 360 feet to the northeast (Photo 25). 

Slag Ponds 2A/2B 

The outlet works for Slag Ponds 2A/2B consist of a series of pipes, open channel spillway, and vertical riser 

weirs.  Water flows from Pond 2A to Pond 2B via two 48-inch culverts and a 60-inch RCP culvert (Photos 30, 31). 

Water from Pond 2B flows into the stilling pond via a concrete lined trapezoidal channel spillway (Photo 37). 

The stilling pond outlet consists of three 48-inch RCP risers that decant water to the Green River (Photo 39) via 

underground RCP piping. 
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3.  RECORDS REVIEW 

 

A review of the available records related to design, construction, operation and inspection of the Ash Pond was 

performed as part of this assessment.  The documents provided by TVA are listed below: 

 

Table 3.1  Summary of Documents Reviewed 

Document Dates By Description 

TVA Letter to USEPA 3/25/2009 TVA 

Correspondence to EPA’s request for 

information regarding CCW 

impoundments 

Report of Phase I Facility 

Assessment—Kentucky 

Plants* 

7/24/2009 Stantec 

Engineering assessment of impoundments 

based on visual inspections and records 

review 

Report of Geotechnical 

Exploration—Peabody Ash 

Pond* 

2/09/2010 Stantec 
Geotechnical assessment and stability 

analysis of dikes 

Final Report of Geotechnical 

Exploration –Scrubber 

Sludge Complex* 

7/14/2010 Stantec 
Geotechnical assessment and stability 

analysis of dikes 

Seepage Action Plan 6/12/2010 Stantec 
Plan for identification, corrective action, 

and monitoring of seepage 

Hazard Classification 

Review 
10/04/2011 Stantec Hazard classification per FEMA guidelines 

KPDES Permit No. 4201 04/27/2004 Kentucky DEP Water discharge permit 

Report of Hydrologic and 

Hydraulic Analysis—

Scrubber Sludge Complex 

and Peabody Ash Pond 

Area* 

6/25/2010 Stantec 

Evaluation of freeboard, capacity, and 

hydraulic operation of spillways for 

various storm events 

Report of Hydrologic and 

Hydraulic Analysis—Coal 

Yard Area and Red Water 

Ponds (Slag Ponds 2A/2B)* 

3/12/2010 Stantec 

Evaluation of freeboard, capacity, and 

hydraulic operation of spillways for 

various storm events 

Coal Combustion Products 

Facility Safety, Emergency 

Action Plan 

11/15/2010 TVA 
Emergency Action Plan for coal 

combustion waste impoundments 

Letter Report—Results of 

Pseudostatic Slope Stability 

Analysis* 

2/15/2012 Stantec 
Seismic stability analysis of impoundment 

slopes 

Letter Report—Slag Ponds 

2A and 2B Dike Slope 

Stability * 

6/18/2012 Stantec 
Static stability analysis of impoundment 

slopes 

*  Includes a historical records section review within the document 

 

3.1.  ENGINEERING DOCUMENTS 
 

Review of the above documents revealed information on the design details, construction chronology, and 

modifications of the Paradise CCW impoundments, which are summarized below. 
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Scrubber Sludge Complex 

 

• The Scrubber Sludge Complex was originally constructed in 1983  

• Operated as a wet gypsum pond until 1996 when capacity was reached and gypsum stacking began 

• Setback gypsum dikes were constructed above previously hydraulically placed gypsum 

• In 2008, a “blow out” occurred in the southwest portion of the West Pond dike (outboard slope), but no 

releases of impounded CCW material occurred.   

• The slope blow out was stabilized using a 15 foot high, 250 feet long buttress of rip rap 

• Other minor slope sloughs have been noted and repaired 

• In 2009, TVA retained Stantec to perform Phase I Assessments of all impoundments 

• Based on the findings in the Phase I Assessments, Stantec recommended, and TVA completed, several short 

term improvements such as rock buttresses, seepage filters, improvements to surface drainage system, and 

slope regrading to improve stability of the gypsum stack 

• A geotechnical evaluation, slope stability and seepage analyses were completed by Stantec in 2010 

• Stantec’s studies concluded that slope stability of the gypsum stack was marginal due to uncontrolled 

seepage conditions. 

• Stantec recommends rock toe buttresses and changes to rim-ditch method to improve seepage conditions 

and stability factors of safety.   

• TVA has followed Stantec recommendations and completed repairs to bring stability factors of safety to 

recommended minimum of 1.5 for long-term steady state seepage condition. 

• Pseudostatic slope stability analyses indicate the dikes to be stable (FS=1) during a 2500-year return period 

earthquake.   

• Stantec recommends phasing out the wet sluicing operation to the Scrubber Sludge Complex and a new dry 

storage facility put into operation. 

 

Peabody Ash Pond 

 

• Peabody Ash Pond was constructed and put into operation in 1997 

• No releases or significant failures have occurred at this facility 

• The existing south and eastern dikes were constructed above pre-existing dikes constructed generally of 

clayey mine spoil, originally built to support coal strip mining operations 

• The original mine spoil dikes were raised by 8 feet in 1997 to raise the crest above the 100-yr flood 

elevation. 

• Upon recommendation from Stantec, TVA completed removal of dense vegetation from the inboard slopes 

and armoring of these slopes using filter fabric and rip rap in 2009. 

• A steep portion of the original east mine spoil dike located at the north end of the pond experienced a 

shallow slough, which was repaired by TVA in August 2009 using filter fabric overlain by rip rap. 

• A geotechnical evaluation, slope stability and seepage analyses were completed by Stantec in 2010. 

• Stantec’s studies concluded that slope stability factors of safety were above the recommended minimum of 

1.5 for long-term steady state seepage conditions.  Factor of safety against piping due to seepage through the 

dikes was acceptable. 

• Stantec recommended clearing and flattening and armoring of the steep slopes of the original dike where 

the slope is steeper than 2.5:1V.  This recommendation has not been completed as of this writing. 

 

Slag Ponds 2A/2B 

 

• No releases or significant failures have occurred at this facility. 

• Stantec’s Phase I assessment revealed erosion problems on the inboard slopes and some minor instabilities 

primarily on internal divider dikes.   

• Internal divider dikes were generally steeper than designed. 
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• Excessive vegetation and trees on the east dike outboard slopes was noted. 

• Available freeboard appeared to be insufficient. 

• Several inactive spillways were noted which had not been abandoned or abandonment documentation was 

not available. 

 

3.1.1.  Stormwater Inflows 

According to hydrologic & hydraulic analyses for existing conditions completed by Stantec in 2010, the following 

conclusions were reached regarding stormwater inflow into the subject CCW impoundments: 

 

Scrubber Sludge Complex & Peabody Ash Pond 

 

• The hydrology and hydraulics of the Scrubber Sludge Complex and Peabody Ash Pond was evaluated for 

the 1-yr, 10-yr, and 100-yr frequency storms at 24-hr durations and the probable maximum 

precipitation (PMP) storm at 6-hr duration.   

• The Scrubber Sludge Complex, Lower Stilling Pond dike overtops given the 10-year, 24-hr and lower 

frequency storm events mainly due to a low section in the embankment that was modified to help with 

drainage of the haul road on the crest. 

• Peabody Ash Pond dike overtops in the Probable Maximum Precipitation (PMP) event, but capacity is 

not exceeded for the other, more frequent events evaluated. 

• All other impoundments that are part of the Scrubber Sludge Complex and Peabody Ash Pond hydrology 

and hydraulics system can contain all anticipated stormwater inflows up to and including the 6-hr, PMP 

event. 

• Stantec has recommended incorporation of emergency overflow spillways for the Scrubber Sludge 

Complex’s Upper and Lower Stilling Pond, and the Peabody Ash Pond to reduce the risk of an 

overtopping event and possible embankment breach due to overtopping. 

 

Slag Ponds 2A/2B and Stilling Pond 

 

• The hydrology and hydraulics of the Slag Pond 2A/2B and associated stilling pond was evaluated for the 

1-yr, 10-yr, and 100-yr frequency storms at 24-hr durations and the probable maximum precipitation 

(PMP) storm at 6-hr duration.   

• Based on the modeling, the three ponds associated with the Slag Pond 2A/2B unit will likely overtop 

during the PMP event, but appear capable of passing the other storm events analyzed without 

overtopping. 

• Stantec has recommended that TVA consider establishing an emergency overflow spillway in their long 

term plans for this impoundment. 

• FEMA flood insurance maps indicate the 100-yr flood elevation of the Green River to be at 

approximately EL 400 feet.  Topographic information indicates the crest of the stilling pond’s 20-ft. high 

outer dike to be at approximately EL 413 feet.  Flooding of the Green River is not expected to have an 

adverse effect on the structural integrity of the outer dikes. 

 

Stantec’s analyses did not identify a spillway design flood (SDF) for each impoundment to be used in sizing 

emergency overflow spillways or identify the most severe design event that each pond could safely handle.    

 

3.1.2.  Stability Analyses 

The most recent stability analyses of the subject impoundment dikes were performed by Stantec as documented 

in their 2010 geotechnical engineering reports for the Scrubber Sludge Complex and Peabody Ash Pond.  

Pseduostatic (seismic) stability analyses of SSC, PAP, and Slag Ponds 2A/2B were documented in Stantec’s letter 

report dated February 15, 2012.  A letter report dated June 18, 2012, also prepared by Stantec, was provided to 
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present static stability analyses of Slag Pond 2B and Slag Stilling Pond embankments.  Our interpretations of the 

findings presented in these reports are summarized below: 

 

Scrubber Sludge Complex 

 

• Certain outboard dike slopes of the east and west ponds were found to be marginally stable in 2010 due 

to uncontrolled seepage. 

• Stantec recommended multiple stabilization measures such as placement of rock toe buttresses, 

flattening of slopes, armoring of slopes with rock filters, better compaction of upper gypsum stack dikes, 

and off-set of rim ditches from outer edge of upper dike crest to lower phreatic surface. 

• Other improvements included proper abandonment of unused outlet pipes or those of questionable 

integrity that penetrate the dikes, improved surface drainage, and establishment of vegetation on slopes. 

• Stantec’s geotechnical and slope stability analyses on as-built slopes incorporating the stabilization 

measures discussed above indicated factors of safety of critical sections to meet the accepted static 

stability criteria of 1.5 or greater for embankment dams. 

• Stantec concluded that, with the above improvements and careful monitoring, the facility could continue 

to be used for a few years, but the facility should be closed in the near future. 

• Pseudostatic analysis indicates satisfactory stability for the 2% probability of exceedence in 50 years 

earthquake. 

 

Peabody Ash Pond 

 

• Stantec performed static and pseudostatic stability analyses of the critical embankment sections, based 

on current subsurface conditions and slope geometry. 

• Slope stability factors of safety were found to meet accepted standards for inboard and outboard slopes. 

• Armoring of the steep bank along the toe of the east dike was recommended to reduce the potential for 

sloughing. 

• Pseudostatic analysis indicates satisfactory stability for the 2% probability of exceedence in 50 years 

earthquake. 

 

Slag Pond 2A/2B 

 

• Pseudostatic analysis of the Slag Pond 2B/Stilling Pond outboard slope geometry indicates satisfactory 

stability for the 2% probability of exceedence in 50 years earthquake. 

• Static slope stability was also assessed and found to meet minimum stability criteria based on current 

embankment geometry and records of soil stratigraphy and shear strength data.  

 

No indications of slope distress were observed during the visual inspection of the subject impoundments. 

O’Brien & Gere has reviewed the thorough stability analyses prepared by Stantec and concurs with their 

conclusions that the slope stability of all subject impoundments meet accepted static and pseudostatic stability 

factors of safety for embankment dams under normal loading conditions.  Although pseudostatic slope stability 

was assessed to evaluate the effect of an earthquake on the stability of the embankments, the potential for 

liquefaction of the embankment materials was not assessed, which may be prudent for the Scrubber Sludge 

Complex given the presence of potentially liquefiable gypsum and fly ash material forming some of the upper 

slopes of this impoundment.  Copies of the Stantec stability analyses are included in Appendix C. 

  

3.1.3.  Modifications from Original Construction 
 

Scrubber Sludge Complex 

The original construction of the Scrubber Sludge Complex was completed in 1986.  Gypsum slurry was 
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impounded from 1986 to 1996.  In 1996, Gypsum stacking by the rim-ditch method began.  In 2009 through 

present, modifications included several measures to improve stability as discussed previously.   

 

Peabody Ash Pond 

The original outboard dike forming the impoundment was constructed during strip mining operations prior to 

TVA ownership.  In 1997, the Peabody Ash Pond was constructed by raising the original strip mining dikes a 

total of eight feet.  In addition, the internal dividing dike separating the main ash pond from the stilling pond was 

constructed in 1997.  Recent modifications/improvements (2009-2010) include armoring of inboard freeboard 

slopes subject to wave erosion and armoring of shallow sloughs on a portion of the outboard eastern dike 

slopes.3.1.4.  Instrumentation 

 

Prior to TVA’s and Stantec’s work in 2009-2010, no instrumentation was present at any of the subject 

impoundments.  During the geotechnical explorations conducted at the Scrubber Sludge Complex and the 

Peabody Ash Pond, permanent instrumentation has been installed, including standpipe piezometers and slope 

inclinometers.   

 

Scrubber Sludge Complex 

A total of twelve piezometers and six slope inclinometers have been installed at key sections within the Scrubber 

Sludge Complex dikes.  The instrumentation data was used in the seepage and slope stability analyses 

performed by Stantec.  The data is being monitored on a regular basis as part of routine structural integrity 

inspections. 

 

Peabody Ash Pond 

A total of nine standpipe piezometers have been installed at key sections within the Peabody Ash Pond dikes.  

The instrumentation data was used in the seepage and slope stability analyses performed by Stantec.  The data 

is being monitored on a regular basis as part of routine structural integrity inspections. 

 
Slag Ponds 2A/2B 

Based on the information provided for this assessment, no instrumentation is present within the dikes forming 

Slag Ponds 2A/2B. 

 

3.2.  PREVIOUS INSPECTIONS  

The most recent and comprehensive impoundment inspections were performed by Stantec in 2009 during their 

Phase I Assessment program.  The results of these inspections prompted several corrective action measures to 

improve cited conditions such as poor surface drainage, uncontrolled seepage, slope instability, erosion, 

undesirable and insufficient vegetative cover, and outlet structure performance.  The following is a summary of 

the notable conditions cited in the Phase I Assessment Report (June 2009, Stantec) for each of the subject 

impoundments: 

 

Scrubber Sludge Complex 

 

• Saturated conditions observed on the majority of dike slopes due to uncontrolled seepage. 

• Toe drains apparently not working to prevent seepage to dike slope face. 

• History of slope sloughing and one 250 ft long by 15 ft high blowout or slough on a section of the west 

pond dike.  Blowout was repaired with riprap. 

• Poor surface drainage along intermediate slope benches resulting in standing water and flow down the 

slope face. 

• Evidence of improperly abandoned spillway pipes penetrating the dike with active seepage or leakage 

evident at the downstream end. 

• Minimal available freeboard above the water pool. 



DAM SAFETY ASSESSMENT OF CCW IMPOUNDMENTS  

TVA PARADISE PLANT  

 

 

 

 

12 | DRAFT : July 10, 2012  

• Evidence of slope sloughing on north outboard dike of the East Pond.  

• Heavy vegetation on lower portion of outboard slopes. 

• Multiple erosion channels in dike slopes due to inadequate vegetation cover. 

 

Based on our discussions with representatives of TVA and Stantec and our observations during the visual 

inspection, TVA has implemented corrective action to mitigate all of the notable deficiencies cited in Stantec’s 

2009 Phase I Assessment of the Scrubber Sludge Complex. 

 

Peabody Ash Pond 

 

• Trees and brush growing on lower portion of outboard slope of the east dike. 

• Steep slopes along outboard lower portion of east dike.  Slopes steeper than indicated by design 

drawings. History of a slough/slide in lower portion of the east dike outboard slope near the stilling 

pond.   

• Some wave erosion on interior slopes. 

 

Based on our discussions with representatives of TVA and Stantec and our observations during our visual 

inspection, TVA has implemented corrective action to repair the slope slide cited above.  The trees and brush on 

the lower portion of the east slope have not yet been cleared.  The interior slopes have been armored with 

riprap to protect against wave action. 

 

Slag Ponds 2A/2B 

 

• Severe erosion with a few small slumps/slides along inboard slopes of dikes.  

• Inboard dike slope steeper than indicated in design drawings. 

• Insufficient and unwanted vegetation growing on inboard dike slopes. 

• Minimal available freeboard. 

• Trees and brush present on outboard slope of east dike. 

• Cracks present in concrete flume from Pond 2B to Stilling Pond. 

 

Based on our discussions with representatives of TVA and Stantec and our observations during our visual 

inspection, TVA has implemented corrective action to repair the erosion and sloughs on the interior dikes by 

armoring the problem areas with riprap.  The trees and brush on the lower portion of the east slope were 

cleared shortly after O’Brien & Gere’s site visit in September 2011, based on photographs sent by TVA to O’Brien 

& Gere.  Cracks in the concrete flume had not yet been repaired at the time of our site visit. 

 

3.3. OPERATOR INTERVIEWS 

Numerous plant and Authority personnel took part in the inspection proceedings along with representatives of 

Kentucky Department of Environmental Protection-Division of Water and a representative of TVA’s geotechnical 

consultant, Stantec Consulting Services, Inc.  The following is a list of participants for the September 2011 

inspection of the Scrubber Sludge Complex, Peabody Ash Pond, and Slag Ponds 2A/2B: 

 

Name Affiliation 

Scott Turnbow TVA 

Tina Jarquin TVA Coal Combustion Products (CCP) 

Patrick Hjelm TVA 

Emma Taul TVA 

Richard Marks TVA CCP 

Dave Robinson TVA 
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Name Affiliation 

Darlene Keller TVA 

George Keil TVA CCP 

J. Cedric Adams TVA CCP 

Chris Buttram TVA CCP 

Dan Back, PE Stantec 

Greg Jones TVA 

Steve Shamblin TVA RHO&M 

Jason Decker TVA 

Billy Sabin TVA 

Mortaza Rabiee KYDEP 

Glen Alexander KYDEP 

Dreher Whetstone, PE O’Brien & Gere 

Timothy W. Kraus, PE O’Brien & Gere 

 

Facility personnel provided a good working knowledge of the CCW impoundments, provided general plant 

operation background and provided requested historical documentation.  In addition to the facility personnel, 

TVA’s geotechnical engineering consultant from Stantec provided additional information from previous 

impoundment inspections, geotechnical studies, and recent corrective action/improvement measures that have 

been completed.  These personnel also accompanied O’Brien & Gere staff throughout the visual inspections to 

answer questions and to provide additional information as needed in the field. 
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4.  VISUAL INSPECTION 

 

The following sections summarize the inspection of the Scrubber Sludge Complex, Peabody Ash Pond, and Slag 

Ponds 2A/2B, which occurred on September 21, 2011.  At the time of the inspection, O’Brien & Gere completed 

an EPA inspection checklist for each of the above facilities, which was submitted electronically to EPA on 

October 6, 11, and 14, 2011.  Copies of the completed inspection checklists are included as Appendix A. 

 

4.1.  GENERAL 
 

The weather on the dates of the inspection was partly cloudy and approximately 75 degrees.  The visual 

inspection consisted of a thorough site walk along the perimeter of the impoundment dikes and other portions 

of the impoundments to observe outlet structures and general facility operations.  O’Brien & Gere team 

members made observations along the toe, outboard slope, and crest of the dikes, and along exposed portions of 

the inboard slopes.  We also observed the inlet/outlet structures and current operation.   

 

Photos of relevant features and conditions observed during the inspection were taken by O’Brien & Gere and are 

provided in Appendix B.  Aerial photographs depicting the layout and locations and orientation of the 

photographs are included as Figures 3A, 3B, and 3C.   

 
4.2.  SUMMARY OF FINDINGS 
 

Scrubber Sludge Complex 

 

The following observations were made during the inspection: 

  

• Sluiced fly ash and gypsum slurry enters the northeast corner of the east pond and is routed through 

excavated ditches. 

• The West Pond had been dewatered prior to inspection in order to install a new outlet structure (Photo 

12). 

• Rock slope armoring, seepage filters, and slope toe buttresses had recently been completed at the time 

of the inspection (Photos 1, 3). 

• New outlet structures and piping had been recently put into service at the time of inspection (Photos 11, 

13). 

• Newly established grass was beginning to take root on the slopes. 

• Roadways were surfaced with gravel and were well maintained. 

• Significant construction/operations activity was observed within the upper east and west pond and on 

the gypsum stack crest. 

• A few minor seeps or wet areas were observed near the toe of the southern “starter” (outermost) dike 

(Photo 9). 

• Larger seepage areas had been covered with a reverse-graded filter to reduce vertical exit gradients and 

prevent migration of fine-grained dike soils and reduce the potential for piping/internal erosion.   
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Peabody Ash Pond 

 

The following observations were made during the visual inspection of Peabody Ash Pond: 

 

• The dike crest was covered with a well-maintained gravel roadway with grassed shoulders.   

• The inboard slopes were clear of vegetation and armored with well-maintained riprap (Photo 21). 

• The outboard slopes were covered with well-maintained grass. 

• Tree and brush growth were present on the lower portion of the outboard east dike (Photo 23). 

• Outboard slopes of the lower portion of the east dike were steep with a water body at the toe (Photo 

23). 

• A recent slough of this lower toe had occurred and had been repaired by covering with filter geotextile 

and riprap (Photo 20).   

• The outlet structures appeared to be in good condition and functioning normally (Photo 18, 19). 

 

Slag Pond 2A/2B 

 

The following observations were made during the visual inspection of Slag Ponds 2A/2B: 

 

• Boiler slag/bottom ash is wet sluiced into the south end of Pond 2A.  Heavy equipment is used to dredge 

and stock pile the bottom ash for off-site beneficial re-use. 

• A divider dike separates Slag Ponds 2A/2B.  The crest of the dike serves as a road and appeared well 

maintained and covered with slag (Photo 27). 

• The inboard slopes of the 2A/2B divider dike were either grassed or armored with riprap.  Eroded 

portions of the inboard slopes had been repaired with filter geotextile overlain with riprap. 

• Two or three small erosion gullies were evident in the crest/inboard slopes near the north end of the 

divider dike (Photo 28). 

• Water from Pond 2A is conveyed through a double 48-inch RCP and a single 60-inch RCP culvert that 

penetrates the upper portion of the divider dike (Photo 30, 31). 

• The inboard slopes of Pond 2B were armored with riprap to protect from wave action erosion 

• An apparent seep was observed beyond the northeast toe of the dike (Photo 36).  The area had standing 

water but no apparent flow. 

• High weed and brush vegetation and a few trees are present on the outboard eastern dike slope of Pond 

2B beyond the perimeter chain link fence.  

• A trapezoidal concrete flume conveys water from Pond 2B into the stilling pond.  A few cracks were 

observed in the concrete flume (Photo 27). 

• A pump station, which is used to transfer water to other plant processes, is positioned within the stilling 

pond. 

• A patch of overgrown vegetation was present on the inboard slope of the stilling pond to the north of the 

pump station. 

• One or two animal burrows were observed in the freeboard area of the western inboard slope of the 

stilling pond and Pond 2B divider dike(Photo 38). 
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5.  CONCLUSIONS 

 

Scrubber Sludge Complex 

 

Based on the ratings defined in the USEPA Task Order Performance Work Statement (Satisfactory, Fair, Poor and 

Unsatisfactory), the information reviewed and the visual inspection, the overall condition of the Scrubber Sludge 

Complex is considered to be FAIR.  This rating is given primarily due to the potential for the Lower Stilling Pond 

to overtop during the 10-year, 24 hr. storm event, as documented in Stantec’s 2010 Hydrology and Hydraulics 

Analysis Report.  Based on the conditions observed at the time of inspection, acceptable performance is expected 

under normal and seismic loading conditions; however, the potential for overtopping of the Lower Stilling Pond 

during the 10-yr storm indicates inadequate storage and/or spillway capacity for the Lower Stilling Pond, which 

needs to be addressed. Potential embankment overtopping could result in a breach of the Lower Stilling Pond 

embankment; however, O’Brien & Gere does not believe this potential occurrence to represent an imminent 

endangerment to human health and environment given its remote location and low CCW solids content. 

 

Stantec has concluded that this facility can be operated safely for a few more years, provided that the new 

operations and maintenance plans are followed closely.  O’Brien & Gere understands that TVA intends to 

formally close the facility in the near future and transition disposal of the scrubber sludge to a dry storage 

landfill.  Maintenance and improvement measures that should be addressed in the near future include the 

following: 

 

• Design and construct emergency overflow spillway to safely pass an appropriate spillway design flood. 

• Raise low-lying portion of the Lower Stilling Pond dike, as appropriate, in conjunction with spillway 

construction to reduce the potential for overtopping during major storm events. 

 

In general accordance with Stantec’s recommendations, TVA has implemented significant remedial measures in 

the past two to three years to address serious deficiencies identified at the Scrubber Sludge Complex and to 

bring stability factors of safety up to accepted standards.   

 

Peabody Ash Pond 

 

Based on the ratings defined in the USEPA Task Order Performance Work Statement (Satisfactory, Fair, Poor and 

Unsatisfactory), the information reviewed and the visual inspection, the overall condition of the Peabody Ash 

Pond is considered to be FAIR.  This rating is given due to the potential for the Peabody Ash Pond to overtop 

during the PMP storm event, as documented in Stantec’s 2010 Hydrology and Hydraulics Analysis Report. Based 

on the conditions observed at the time of inspection, acceptable performance is expected under normal and 

seismic loading conditions. Storm events of magnitude exceeding the 100-year, 24-hour storm, which the 

Peabody Ash Pond can handle in its current configuration, are rare and the risk of an embankment breach due to 

overtopping is very low.  O’Brien & Gere does not believe this potential occurrence represents an imminent 

endangerment to human health and represents a low risk to the environment, given the low probability of 

occurrence. 

 

Maintenance and improvement measures that should be addressed in the near future include the following: 

 

• Clear trees and vegetation on lower outboard slope of east dike. 

• Armor lower outboard slope of east dike with riprap where steeper than 2.5H:1V. 

• Design and construct an emergency overflow spillway to safely pass an appropriate spillway design 

flood. 

 

Upon Stantec’s recommendations, TVA has implemented significant remedial measures in the past two to three 
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years to address deficiencies identified at the Peabody Ash Pond to maintain the structural integrity of the 

embankment.  

 

Slag Ponds 2A/2B 

 

Based on the ratings defined in the USEPA Task Order Performance Work Statement (Satisfactory, Fair, Poor and 

Unsatisfactory), the information reviewed and the visual inspection, the overall condition of Slag Ponds 2A/2B 

and the Stilling Pond is considered to be FAIR.  This rating is given due to the potential for the Slag Stilling Pond 

to overtop during the PMP storm event, as documented in Stantec’s 2010 Hydrology and Hydraulics Analysis 

Report. Based on the conditions observed at the time of inspection, acceptable performance is expected under 

normal and seismic loading conditions. Storm events of magnitude exceeding the 100-year, 24-hour storm, 

which the Slag Stilling Pond can handle in its current configuration, are rare and the risk of an embankment 

breach due to overtopping is very low.  O’Brien & Gere does not believe this potential occurrence represents an 

imminent endangerment to human health and represents a low risk to the environment, given the low 

probability of occurrence.  

 

Maintenance and improvement measures that should be addressed in the near future include the following: 

 

• Clear trees and vegetation on lower outboard slope of east dike of Slag Pond 2B and Stilling Pond. Based 

on photographs taken after our site visit, this recommended clearing was completed by TVA. 

• Monitor apparent seep at northeast corner toe of Slag Pond 2B. 

• Repair erosion along edge of crest at north end of divider dike. 

• Design and construct an emergency overflow spillway to safely pass an appropriate spillway design 

flood. 

 

Spillway design floods have not been established for the subject management units based on the Hazard 

Classification of the impoundments. Based on information provided in the H&H reports prepared by Stantec, the 

Peabody Ash Pond and the Slag Ponds 2A/2B Stilling Pond overtop during the PMP storm event.  The Scrubber 

Sludge Complex Lower Stilling Pond overtops in the 10-yr., 24-hr. event.  An appropriate spillway design flood 

should be established for each and modifications to the embankments and/or outlet works should be made as 

necessary to pass the spillway design flood.  The design and construction of emergency overflow spillways, as 

recommended in Stantec’s 2010 Hydrology and Hydraulics Analysis Report, would address this need. 

 

TVA has made significant programmatic changes to their operations and maintenance procedures in order to 

implement a more proactive and preventative approach to ensuring the structural integrity of their CCW 

impoundments.  TVA performs frequent inspections and monitoring to identify, document, and repair new 

deficiencies early so that they do not develop into more serious problems.    

 

Since implementation of the new programmatic O&M procedures, the plant’s Coal Combustion Products staff 

maintains design and construction documents and inspection reports in a well organized manner for future 

reference.  The plant operations personnel have received training in dam safety inspections and are performing 

daily, monthly, quarterly, and annual internal inspections, supported by periodic inspections by a private 

consultant (Stantec).  TVA has implemented a formal emergency action plan for all of its CCW impoundments 

that provides detailed procedures for TVA personnel to follow upon indication of possible, impending, or actual 

failure of a CCW impoundment.  Based on these findings, we are of the opinion that the operations and 

maintenance procedures being practiced at the subject impoundments are satisfactory. 
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6.  RECOMMENDATIONS 

Based on the findings of our visual inspection and review of the available records for the PAF Scrubber Sludge 

Complex, Peabody Ash Pond, and Slag Ponds 2A/2B, O’Brien & Gere recommends that additional maintenance of 

the embankments be performed to correct the erosion, drainage, and other miscellaneous deficiencies cited 

above. In addition, installation of emergency overflow spillways at each of the management units is 

recommended to safeguard against overtopping during a PMP storm event.   

 

6.1.  URGENT ACTION ITEMS 
 

None of the recommendations are considered to be urgent, since the issues noted above do not appear to 

threaten the structural integrity of the dikes in the near term. However, O’Brien & Gere recommends that the 

low section of the Lower Stilling Pond embankment be raised within one year to provide minimum storage 

capacity for the of the 100-yr storm.   

 

6.2.  LONG TERM IMPROVEMENT 
 

The deficient conditions observed during the inspection do not require immediate attention, but should be 

implemented in the near future as part of a regular maintenance plan.  The recommended 

maintenance/improvement actions are provided below: 

 

Scrubber Sludge Complex 

 

• Establish appropriate spillway design flood given the Hazard Classification of each unit   

• Design and construct an emergency overflow spillway to safely pass the appropriate spillway design 

flood 

• Raise low portion of Lower Stilling Pond dike as appropriate in conjunction with the design of the 

emergency overflow spillway 

• Perform liquefaction potential analysis to determine if additional stability analyses are warranted. 

 

Peabody Ash Pond 

 

• Clear trees and vegetation on lower outboard slope of east dike  

• Armor lower outboard slope of east dike with riprap where steeper than 2.5H:1V 

• Establish appropriate spillway design flood given the Hazard Classification of each unit 

• Design and construct emergency overflow spillway to safely pass the appropriate spillway design flood 

 

Slag Ponds 2A/2B 

 

• Clear trees and vegetation on lower outboard slope of east dike of Slag Pond 2B/Stilling Pond 

(Completed) 

• Repair erosion along edge of crest at north end of divider dike 

• Seal cracks in open channel spillway that conveys flow from Pond 2B to the Stilling Pond 

• Establish appropriate spillway design flood given the Hazard Classification of each unit 

• Design and construct emergency overflow spillway to safely pass the appropriate spillway design flood 

 

6.3.  MONITORING AND FUTURE INSPECTION 
 

O’Brien & Gere recommends continued internal inspections by personnel trained in dam safety and periodic 

inspections by independent licensed dam safety engineers on at least a biennial basis.  The small seep identified 

at the northeastern outboard toe of Pond 2B should be evaluated and monitored in accordance with TVA’s 
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Seepage Action Plan.    

 

6.4.  TIME FRAME FOR COMPLETION OF REPAIRS/IMPROVEMENTS 
 

The majority of the identified deficiencies for the subject impoundments were noted in the previous 

impoundment inspections and engineering evaluations by TVA and Stantec.  Based on our conversations with 

representatives of TVA and Stantec, engineering designs for corrective action such as seepage filters, erosion 

repairs, slope repair, etc. are completed in a timely manner in consideration of the severity of the problem as it 

relates to the structural integrity of the impoundment.  Based on the findings of this assessment, O’Brien & Gere 

believes that TVA and its consultants are addressing maintenance and deficiency repairs in a proactive manner 

and within a reasonable time frame.   We recommend that the owner continue this good practice going forward. 

 

6.5.  CERTIFICATION STATEMENT 
 

I acknowledge that the Scrubber Sludge Complex, Peabody Ash Pond, and Slag Ponds 2A/2B/Stilling Pond CCW 

management units referenced herein were personally inspected by me on September 21, 2011 and were found 

to be in the following condition: 

 

SATISFACTORY 

FAIR  

POOR 

UNSATISFACTORY 

 

 

  

 

Signature:       Date:      

  Timothy W. Kraus, PE 

  KY PE # 16209 
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APPENDIX A 

 

 

 

 

Visual Inspection Checklist 

 



Site Name:    Date:    

Unit Name:    Operator's Name:     

Unit I.D.:        Hazard Potential Classification: High    Significant    Low 

Inspector's Name:     

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  Any unusual conditions or 
construction practices that should be noted in the comments section.  For large diked embankments, separate checklists may be used for different 
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  18. Sloughing or bulging on slopes?   

2. Pool elevation (operator records)?    19. Major erosion or slope deterioration?   

3. Decant inlet elevation (operator records)?  20. Decant Pipes:   

4. Open channel spillway elevation (operator records)?        Is water entering inlet, but not exiting outlet?   

5. Lowest dam crest elevation (operator records)?        Is water exiting outlet, but not entering inlet?   
6. If instrumentation is present, are readings 
    recorded (operator records)?         Is water exiting outlet flowing clear?   

7. Is the embankment currently under construction?   
21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation,stumps, 
topsoil in area where embankment fill will be placed)?        From underdrain?   

9. Trees growing on embankment? (If so, indicate    
     largest diameter below)        At isolated points on embankment slopes?   

10. Cracks or scarps on crest?        At natural hillside in the embankment area?   

11. Is there significant settlement along the crest?         Over widespread areas?   

12. Are decant trashracks clear and in place?        From downstream foundation area?   
13. Depressions or sinkholes in tailings surface or  
      whirlpool in the pool area?        "Boils" beneath stream or ponded water?   

14. Clogged spillways, groin or diversion ditches?         Around the outside of the decant pipe?   

15. Are spillway or ditch linings deteriorated?   22. Surface movements in valley bottom or on hillside?   

16. Are outlets of decant or underdrains blocked?   23. Water against downstream toe?   

17. Cracks or scarps on slopes?   24. Were Photos taken during the dam inspection?   

Major adverse changes in these items could cause instability and should be reported  for 
further evaluation.  Adverse conditions noted in these items should normally be described (extent, location, 
volume, etc.) in the space below and on the back of this sheet. 

Inspection Issue # Comments    

 

 

  

  

  

  

  

 

Coal Combustion Dam Inspection Checklist Form

US Environmental

Protection Agency

EPA FORM -XXXX

23. Upper stilling pond at toe of gypsum stack.

NA

TVA Paradise Plant 9/21/11

Scrubber sludge Complex TVA

D. Whetstone/T. Kraus

See Below

475.9

475.9

480.8

1. TVA perform daily, weekly, monthly, quarterly, and annual inspections.

A formal annual inspection report is prepared.

2. & 3. Outfall from upper stilling pond. Water surface elevations at top of

complex is variable and top-most diking was under construction.

7. The upper-most dike around the gypsum stack was under construction

to reconfigure upper settling ponds.

21. Large seepage filters and rock toe buttresses along outer dike toe at

gypsum stack. Seepage and slope stability is under control.

✔

✔
✔

✔

✔

✔

✔

✔

✔

✔
✔

✔

✔

✔

✔

✔

✔
✔

✔

✔

✔

✔
✔
✔

✔
✔



U. S. Environmental Protection Agency  

 

 

 

Coal Combustion Waste (CCW) 

Impoundment Inspection 

 

 

 

Impoundment NPDES Permit # KY0004201   INSPECTOR D. Whetstone   

Date    9/21/11           

 

Impoundment Name  Scurbber Sludge Complex (Gypsum Stack)     

Impoundment Company   TVA          

EPA Region    4          

State Agency (Field Office) Address  KY Dept. of Env. Protection – Division of Water  

      14 Reily Road, Frankford KY  40601    

 

Name of Impoundment            

(Report each impoundment on a separate form under the same Impoundment NPDES 

Permit number)  

 

New ________ Update _________ 

 

 

          Yes   No 

Is impoundment currently under construction?      X     

Is water or ccw currently being pumped      X  ______ 

into the impoundment?   

 

IMPOUNDMENT FUNCTION:  Settling and storage of flue gas scrubber residuals 

(gypsum and flyash)            

 

Nearest Downstream Town : Name  Rockport, KY       

Distance from the impoundment  7.3 miles        

Impoundment 

Location:   Longitude   37  Degrees   14  Minutes   38.85  Seconds 

   Latitude     87  Degrees   60  Minutes   07.41  Seconds 

   State   KY   County   Muhlenberg     

 

Does a state agency regulate this impoundment? YES ______ NO   X   

 

If So Which State Agency?___________________________________________ 

 

 

 



EPA Form XXXX-XXX, Jan 09 
HAZARD POTENTIAL (In the event the impoundment should fail, the following would 

occur):  

______ LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the 

dam results in no probable loss of human life or economic or environmental losses.  

 

  X  LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 

classification are those where failure or misoperation results in no probable loss of human 

life and low economic and/or environmental losses. Losses are principally limited to the 

owner’s property.  

 

______ SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 

potential classification are those dams where failure or misoperation results in no probable 

loss of human life but can cause economic loss, environmental damage, disruption of 

lifeline facilities, or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but could be located in 

areas with population and significant infrastructure.  

 

______ HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 

classification are those where failure or misoperation will probably cause loss of human 

life.  

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:       

 A breach is not expected to cause loss of life or significant economic damage.  

Releases would most likely be retained on owner’s property.  The facility is in a rural 

area.              
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CONFIGURATION: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_____ Cross-Valley  

  X  Side-Hill  

_____ Diked  

_____ Incised (form completion optional)  

    Combination Incised/Diked 

Embankment Height   62   feet  Embankment Material  Outer Dike – Clay  

Pool Area   12.4   acres Liner   None      

Current Freeboard   4.9   feet  Liner Permeability  --    
 

EPA Form XXXX-XXX, Jan 09 

 



 

TYPE OF OUTLET (Mark all that apply)  

 

 

    Open Channel Spillway  

    Trapezoidal  

_____ Triangular  

_____ Rectangular  

_____ Irregular  

 

    depth  

    bottom (or average) width  

    top width  

 

  X  Outlet  

 

  48”  inside diameter transitions to 36” 

diameter at outfall 

 

Material  

_____ corrugated metal  

_____ welded steel  

  X  concrete  

_____ plastic (hdpe, pvc, etc.)  

_____ other (specify) ____________________  

 

 

Is water flowing through the outlet? YES    X  NO _______  

 

 

_____ No Outlet  

 

 

_____ Other Type of Outlet (specify) ________________________________  

 

 

The Impoundment was Designed By    TVA       
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Has there ever been a failure at this site? YES __________ NO    X   

 

If So When? ___________________________  

 

If So Please Describe : ___________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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Has there ever been significant seepages at this site? YES  X  NO    
 

If So When?   2009     
 

IF So Please Describe:   At the time of Stantec’s Phase I Assessment in 2009 

uncontrolled seepage and poor drainage conditions were observed along slopes of all 

dikes.  TVA has since taken aggressive actions to filter and control seepage, stabilize 

slopes, and instrument and monitor phreatic lines and slope movement.   
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Has there ever been any measures undertaken to monitor/lower Phreatic water table 

levels based on past seepages or breaches at this site? YES  X   NO     
 

 

If so, which method (e.g., piezometers, gw pumping,...)?  Piezometers and 

reconfiguration of gypsum stack dikes         
 

If so Please Describe :  Given the extensive uncontrolled seepage problems cited on 

previous page, TVA has taken aggressive action to install permanent piezometers and 

inclinometers to monitor the phreatic line within the dikes and monitor slope movement.  

TVA has also modified their previous rim ditching method of sluicing and stacking flue 

gas scrubber sludge so as to move the rim ditch away from the crest of the dike in an 

effort to lower the phreatic line in the upper dikes.  In addition, extensive seepage filters 

and rock (riprap) toe buttresses have been installed to get seepage under control and 

stabilize slopes.            
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Additional Inspection Questions 

 
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or other 

unsuitable materials?  If there is no information just note that. 

 

 

 

Intermediate bench dikes were built over sluiced gypsum and gypsum flyash materials.  Outer/starter dike was not 

built over above materials. 
 

 

 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning the 

foundation preparation? 

 

 

No 

 

 
 

 

From the site visit or from photographic documentation, was there evidence of prior releases, failure, or 

patchwork on the dikes? 

 

 

Yes.  Extensive slope toe buttresses have been constructed along most of the dikes using riprap.  In the past, there 
has been documented slope sloughing and “blow outs” which have prompted the toe buttressing work.  All slopes 

appeared to be in stable condition at time of inspection. 



Site Name:    Date:    

Unit Name:    Operator's Name:     

Unit I.D.:        Hazard Potential Classification: High    Significant    Low 

Inspector's Name:     

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  Any unusual conditions or 
construction practices that should be noted in the comments section.  For large diked embankments, separate checklists may be used for different 
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  18. Sloughing or bulging on slopes?   

2. Pool elevation (operator records)?    19. Major erosion or slope deterioration?   

3. Decant inlet elevation (operator records)?  20. Decant Pipes:   

4. Open channel spillway elevation (operator records)?        Is water entering inlet, but not exiting outlet?   

5. Lowest dam crest elevation (operator records)?        Is water exiting outlet, but not entering inlet?   
6. If instrumentation is present, are readings 
    recorded (operator records)?         Is water exiting outlet flowing clear?   

7. Is the embankment currently under construction?   
21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation,stumps, 
topsoil in area where embankment fill will be placed)?        From underdrain?   

9. Trees growing on embankment? (If so, indicate    
     largest diameter below)        At isolated points on embankment slopes?   

10. Cracks or scarps on crest?        At natural hillside in the embankment area?   

11. Is there significant settlement along the crest?         Over widespread areas?   

12. Are decant trashracks clear and in place?        From downstream foundation area?   
13. Depressions or sinkholes in tailings surface or  
      whirlpool in the pool area?        "Boils" beneath stream or ponded water?   

14. Clogged spillways, groin or diversion ditches?         Around the outside of the decant pipe?   

15. Are spillway or ditch linings deteriorated?   22. Surface movements in valley bottom or on hillside?   

16. Are outlets of decant or underdrains blocked?   23. Water against downstream toe?   

17. Cracks or scarps on slopes?   24. Were Photos taken during the dam inspection?   

Major adverse changes in these items could cause instability and should be reported  for 
further evaluation.  Adverse conditions noted in these items should normally be described (extent, location, 
volume, etc.) in the space below and on the back of this sheet. 

Inspection Issue # Comments    

 

 

  

  

  

  

  

 

Coal Combustion Dam Inspection Checklist Form

US Environmental

Protection Agency

EPA FORM -XXXX

NA

1. TVA performs daily, weekly, monthly, quarterly and annual inspections. A formal inspection report is prepared annually.

9. 12" diameter trees with heavy brush on outboard slope of original eastern dike.

8. Unknown

19. Some erosion rills in outboard slope below intermediate bench of east dike.

21. One or two very small wet areas in downstream area on intermediate bench. No flow observed. This could be due to poor drainage conditions.

23. Cut channel for diversion of Jacob's Creek is present along the northern portion of the east dike toe.

NA

TVA Paradise Plant 9/21/11

Peabody Ash Pond and Stilling Pond TVA

D. Whetstone/T. Kraus

See Below

404.1

404.1

406.9

✔
✔

✔

✔

✔

✔

✔

✔

✔

✔
✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
✔
✔

✔
✔



U. S. Environmental Protection Agency  

 

 

 

Coal Combustion Waste (CCW) 

Impoundment Inspection 

 

 

 

Impoundment NPDES Permit # KY0004201   INSPECTOR D. Whetstone/T. Kraus  

Date      9/21/11         

 

Impoundment Name   Peabody Ash Pond and Stilling Pond     

Impoundment Company   TVA          

EPA Region    4          

State Agency (Field Office) Address  KY Dept. of Env. Protection – Div. of Water   

      14 Reily Road, Frankfort, KY  40601    

 

Name of Impoundment            

(Report each impoundment on a separate form under the same Impoundment NPDES 

Permit number)  

 

New ________ Update _________ 

 

 

          Yes   No 

Is impoundment currently under construction?    _____    X   

Is water or ccw currently being pumped      X  ______ 

into the impoundment?   

 

IMPOUNDMENT FUNCTION:   Settling and storage of flyash    

         

 

Nearest Downstream Town : Name  Rockport, KY       

Distance from the impoundment  5.8 miles        

Impoundment 

Location:   Longitude   37  Degrees   14  Minutes   32.7  Seconds 

   Latitude      86  Degrees   58  Minutes   47.9  Seconds 

   State   KY   County   Muhlenberg     

 

Does a state agency regulate this impoundment? YES ______ NO   X   

 

If So Which State Agency?___________________________________________ 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would 

occur):  

_____ LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 

results in no probable loss of human life or economic or environmental losses.  

 

  X  LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 

classification are those where failure or misoperation results in no probable loss of human 

life and low economic and/or environmental losses. Losses are principally limited to the 

owner’s property.  

 

______ SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 

potential classification are those dams where failure or misoperation results in no probable 

loss of human life but can cause economic loss, environmental damage, disruption of 

lifeline facilities, or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but could be located in 

areas with population and significant infrastructure.  

 

______ HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 

classification are those where failure or misoperation will probably cause loss of human 

life.  

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:  

 Dike is relatively low at 18 feet +/-.  Releases would likely be contained on facility 

property.  TVA Paradise Plant location is in a rural area.      
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CONFIGURATION: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_____ Cross-Valley  

  X  Side-Hill  

_____ Diked  

_____ Incised (form completion optional) _____ Combination Incised/Diked  

Embankment Height   18   feet  Embankment Material  Clay   

Pool Area   113.9    acres Liner   None     

Current Freeboard   2.8   feet  Liner Permeability     

     5.2 for stilling pond 
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TYPE OF OUTLET (Mark all that apply) 

 

 

  NA  Open Channel Spillway  

_____ Trapezoidal  

_____ Triangular  

_____ Rectangular  

_____ Irregular  

 

_____ depth  

_____ bottom (or average) width  

_____ top width  

 

  X  Outlet  

 

3 @ 48” inside diameter – Riser Spillway 

3 @ 36” inside diameter – Outlet Conduit 

 

Material  

_____ corrugated metal  

_____ welded steel  

  X  concrete  

_____ plastic (hdpe, pvc, etc.)  

_____ other (specify) 

____________________  

 

 

Is water flowing through the outlet? YES    X  NO _______  

 

 

_____ No Outlet  

 

 

_____ Other Type of Outlet (specify) ________________________________  

 

 

The Impoundment was Designed By   TVA In-House      
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Has there ever been a failure at this site? YES __________ NO     X   

 

If So When? ___________________________  

 

If So Please Describe : ___________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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Has there ever been significant seepages at this site? YES _______ NO     X   
 

If So When? ___________________________  
 

IF So Please Describe: ___________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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Has there ever been any measures undertaken to monitor/lower Phreatic water table 

levels based on past seepages or breaches at this site?  YES ________NO    X  
 

 

If so, which method (e.g., piezometers, gw pumping,...)? ________________________  
 

If so Please Describe : ____________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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Coal Combustion Dam Inspection Checklist Form   

 
 

 

 

Additional Inspection Questions 
 

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that. 

 

 

No,  

 

 

 

 

 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation? 

 

 

NO 

 
 

 

 

 
From the site visit or from photographic documentation, was there evidence of prior releases, failure, or 

patchwork on the dikes? 

 

 

A surficial slide on the outboard slope of the eastern dike near the stilling pond had been repaired with 

riprap.  TVA reports no releases occurred due to this surficial slide. 



Site Name:    Date:    

Unit Name:    Operator's Name:     

Unit I.D.:        Hazard Potential Classification: High    Significant    Low 

Inspector's Name:     

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  Any unusual conditions or 
construction practices that should be noted in the comments section.  For large diked embankments, separate checklists may be used for different 
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  18. Sloughing or bulging on slopes?   

2. Pool elevation (operator records)?    19. Major erosion or slope deterioration?   

3. Decant inlet elevation (operator records)?  20. Decant Pipes:   

4. Open channel spillway elevation (operator records)?        Is water entering inlet, but not exiting outlet?   

5. Lowest dam crest elevation (operator records)?        Is water exiting outlet, but not entering inlet?   
6. If instrumentation is present, are readings 
    recorded (operator records)?         Is water exiting outlet flowing clear?   

7. Is the embankment currently under construction?   
21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation,stumps, 
topsoil in area where embankment fill will be placed)?        From underdrain?   

9. Trees growing on embankment? (If so, indicate    
     largest diameter below)        At isolated points on embankment slopes?   

10. Cracks or scarps on crest?        At natural hillside in the embankment area?   

11. Is there significant settlement along the crest?         Over widespread areas?   

12. Are decant trashracks clear and in place?        From downstream foundation area?   
13. Depressions or sinkholes in tailings surface or  
      whirlpool in the pool area?        "Boils" beneath stream or ponded water?   

14. Clogged spillways, groin or diversion ditches?         Around the outside of the decant pipe?   

15. Are spillway or ditch linings deteriorated?   22. Surface movements in valley bottom or on hillside?   

16. Are outlets of decant or underdrains blocked?   23. Water against downstream toe?   

17. Cracks or scarps on slopes?   24. Were Photos taken during the dam inspection?   

Major adverse changes in these items could cause instability and should be reported  for 
further evaluation.  Adverse conditions noted in these items should normally be described (extent, location, 
volume, etc.) in the space below and on the back of this sheet. 

Inspection Issue # Comments    

 

 

  

  

  

  

  

 

Coal Combustion Dam Inspection Checklist Form

US Environmental

Protection Agency

EPA FORM -XXXX

411.3 to 411.7

NA

NA

TVA Paradise Plant 9/21/11

Slag Pond 2A/2B and Slag Stilling Pond TVA

✔

D. Whetstone/T. Kraus

See Below

411.3

413.9

1. TVA perform daily, weekly, monthly, quarterly, and annual inspections.

A formal annual inspection report is prepared.

2. Slag Pond 2A and 2B, respectively.

8. Unknown

9. A few trees on outboard slope of east dike 4-6" max. diameter.

21. Apparent seep/wet area in downstream area beyond toe of north

dike of Slag Pond 2B.

✔

✔

✔

✔

✔

✔

✔

✔

✔
✔

✔

✔

✔

✔

✔

✔
✔

✔

✔

✔

✔
✔
✔

✔
✔



U. S. Environmental Protection Agency  

 

 

 

Coal Combustion Waste (CCW) 

Impoundment Inspection 

 

 

 

Impoundment NPDES Permit # KY0004201   INSPECTOR D. Whetstone   

Date    9/21/11           

 

Impoundment Name  Slag Ponds 2A and 2B        

Impoundment Company   TVA          

EPA Region    4          

State Agency (Field Office) Address  KY Dept. of Env. Protection – Division of Water  

      14 Reily Road, Frankford KY  40601    

 

Name of Impoundment            

(Report each impoundment on a separate form under the same Impoundment NPDES 

Permit number)  

 

New ________ Update _________ 

 

 

          Yes   No 

Is impoundment currently under construction?    _____    X   

Is water or ccw currently being pumped      X  ______ 

into the impoundment?   

 

IMPOUNDMENT FUNCTION:  Settling and storage of bottom ash/boiler slag   

 

Nearest Downstream Town : Name  Rockport, KY       

Distance from the impoundment  5.5 miles        

Impoundment 

Location:   Longitude   37  Degrees   15  Minutes   53  Seconds 

   Latitude     86  Degrees   58  Minutes   53  Seconds 

   State   KY   County   Muhlenberg     

 

Does a state agency regulate this impoundment? YES ______ NO   X   

 

If So Which State Agency?___________________________________________ 

 

 

 
EPA Form XXXX-XXX, Jan 09 



HAZARD POTENTIAL (In the event the impoundment should fail, the following would 

occur):  

______ LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the 

dam results in no probable loss of human life or economic or environmental losses.  

 

  X  LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 

classification are those where failure or misoperation results in no probable loss of human 

life and low economic and/or environmental losses. Losses are principally limited to the 

owner’s property.  

 

______ SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 

potential classification are those dams where failure or misoperation results in no probable 

loss of human life but can cause economic loss, environmental damage, disruption of 

lifeline facilities, or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but could be located in 

areas with population and significant infrastructure.  

 

______ HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 

classification are those where failure or misoperation will probably cause loss of human 

life.  

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:    Dike is relatively 

low.  Site is in a rural area. Impacts would likely be limited to owner. 

__________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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CONFIGURATION: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_____ Cross-Valley  

_____ Side-Hill  

_____ Diked  

_____ Incised (form completion optional)  

  X  Combination Incised/Diked – 2A is incised on N, S, and W sides 

Embankment Height   24   feet  Embankment Material  Clay   

Pool Area   16.8   acres Liner   None     

Current Freeboard   2.2 – 3.0  feet  Liner Permeability  --   
 

EPA Form XXXX-XXX, Jan 09 

 



 

TYPE OF OUTLET (Mark all that apply) Pond 2B to stilling pond 

 

 

  X  Open Channel Spillway  

  X  Trapezoidal  

_____ Triangular  

_____ Rectangular  

_____ Irregular  

 

  5.5  depth  

  16  bottom (or average) width  

  38  top width  

 

  X  Outlet from stilling pond to Green River 

 

  3 @ 36 inside diameter Riser pipe weir 

 

Material  

_____ corrugated metal  

_____ welded steel  

  X  concrete  

_____ plastic (hdpe, pvc, etc.)  

_____ other (specify) ____________________  

 

 

Is water flowing through the outlet? YES    X  NO _______  

 

 

_____ No Outlet  

 

 

_____ Other Type of Outlet (specify) ________________________________  

 

 

The Impoundment was Designed By    TVA       
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Has there ever been a failure at this site? YES __________ NO    X   

 

If So When? ___________________________  

 

If So Please Describe : ___________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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Has there ever been significant seepages at this site? YES _______ NO    X   
 

If So When? ___________________________  
 

IF So Please Describe: ___________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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Has there ever been any measures undertaken to monitor/lower Phreatic water table 

levels based on past seepages or breaches at this site?  YES ________NO   X  
 

 

If so, which method (e.g., piezometers, gw pumping,...)? ________________________  
 

If so Please Describe : ____________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________ 

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  

______________________________________________________________________  
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Additional Inspection Questions 

 
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or other 

unsuitable materials?  If there is no information just note that. 

 

 

 

Unknown 

 

 

 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning the 

foundation preparation? 

 

 

No 
 

 

 
 

From the site visit or from photographic documentation, was there evidence of prior releases, failure, or 

patchwork on the dikes? 

 

 

No 
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Photographs 

 

 

 

 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant – Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

NE 
Description: 
View of reverse 
graded filter 
placed over 
active seep at 
toe of East Pond 
dike. 
 

Date: 9/21/11 
 
Photo Number: 
1 
Photographer: 
DDW 
Orientation: 

 

NW 
Description: 
Riprap armoring 
of lower slope 
of east dike. 
Note 
inclinometer 
and piezometer 
instrumentation 
in the 
background. 
 

Date: 9/21/11 
 
Photo Number: 
2 
Photographer: 
DDW 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

SW 
Description: 
Rock buttress at 
toe of south 
dike of East 
Pond 

Date: 9/21/11 
 
Photo Number: 
3 
Photographer: 
DDW 

Orientation:  
N 
Description: 
Piezometer 
instrumentation 
station 
 

Date: 9/21/11 
 
Photo Number: 
4 
Photographer: 
Tim Kraus 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant – Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

SE--down 
Description: 
Outlet culvert 
from Upper to 
Lower Stilling 
Pond 
 

Date: 9/21/11 
 
Photo Number: 
5 
Photographer: 
DDW 
Orientation: 

 

W 
Description: 
View toward 
the west along 
the south dike 
of the west 
pond.  Note 
good grass 
cover and 
riprap lined 
drainage ditch 
at toe.  Active 
seep at toe 
beyond ditch. 

Date: 9/21/11 
 
Photo Number: 
6 
Photographer: 
Tim Kraus 

Active Seep 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant – Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

SW 
Description: 
Primary 
discharge from 
East Pond to 
Upper Stilling 
Pond 

Date: 9/21/11 
 
Photo Number: 
7 
Photographer: 
DDW 
Orientation: 

 

 
Description: 
Properly 
abandoned pipe 
penetration.  
Vertical pipes 
are grout and 
vent pipes. 

Date: 9/21/11 
 
Photo Number: 
8 
Photographer: 
DDW 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant – Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

N 
Description: 
Active seep at 
toe of West 
Pond regularly 
monitored for 
changing 
conditions. 

Date: 9/21/11 
 
Photo Number: 
9 
Photographer: 
DDW 
Orientation: 

 

SW 
Description: 
Newly 
constructed 
drainage swale 
along toe of 
slope.  Properly 
graded to 
prevent 
standing water 
at toe. 

Date: 9/21/11 
 
Photo Number: 
10 
Photographer: 
DDW 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant – Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

S 
Description: 
New West Pond 
decanting 
structure 
/spillway 

Date: 9/21/11 
 
Photo Number: 
11 
Photographer: 
DDW 
Orientation: 

 

NW 
Description: 
Dewatered 
West Pond. 

Date: 9/21/11 
 
Photo Number: 
12 
Photographer: 
DDW 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation:  
 
Description: 
East Pond 
decant 
structure/ 
spillway 

Date: 9/21/11 
 
Photo Number: 
13 
Photographer: 
DDW 
Orientation: 

 

E 
Description: 
Rim ditching in 
East Pond.  
Gypsum stacked 
dike crest is on 
right. 

Date: 9/21/11 
 
Photo Number: 
14 
Photographer: 
DDW 

   



 

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

E 
Description: 
Overview of 
compacted 
gypsum/flyash 
forming crest of 
East Pond.  
Upper stilling 
basin shown in 
right side of 
image 

Date: 9/21/11 
 
Photo Number: 
15 
Photographer: 
DDW 
Orientation: 

 

S 
Description: 
Slope armoring 
and seepage 
mitigation on 
north slope of 
East Pond. 

Date: 9/21/11 
 
Photo Number: 
16 
Photographer: 
DDW 
 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Scrubber Sludge Complex Location: Drakesboro, Kentucky 
Orientation: 

 

NW 
Description: 
Stockpiles of 
filter materials 
for emergency 
seepage control 
action 

Date: 9/21/11 
 
Photo Number: 
17 
Photographer: 
DDW 
Orientation:  

 
 

 
 
 

Date:  
 
Photo Number: 
 
 
 
 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant-Peabody Ash Pond Location: Drakesboro, Kentucky 
Orientation:  
S 
Description: 
 
Three vertical 
riser outlet 
structures 
within the 
Peabody Ash 
Stilling Pond  

Date: 9/21/11 
 
Photo Number: 
18 
Photographer: 
Tim Kraus 
Orientation:  
 
Description: 
Inside one of 
three outlet 
structures to 
Peabody Ash 
Stilling 

Date: 9/21/11 
 
Photo Number: 
19 
Photographer: 
Tim Kraus 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant-Peabody Ash Pond Location: Drakesboro, Kentucky 
Orientation: 

 

E 
Description: 
Repair of slope 
sloughing on 
lower slope of 
east dike. 

Date: 9/21/11 
 
Photo Number: 
20 
Photographer: 
DDW 
Orientation:  
N 
Description: 
View along east 
dike.  Note 
inboard slope 
armoring 

Date: 9/21/11 
 
Photo Number: 
21 
Photographer: 
Tim Kraus 

   



 

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant-Peabody Ash Pond Location: Drakesboro, Kentucky 
Orientation: 

 

 
Description: 
Typical 
standpipe 
piezometer 
installation 

Date: 9/21/11 
 
Photo Number: 
22 
Photographer: 
DDW 
Orientation: 

 

 
Description: 
Heavy trees and 
brush along 
lower slope of 
east dike. 

Date: 9/21/11 
 
Photo Number: 
23 
Photographer: 
DDW 
 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant-Peabody Ash Pond Location: Drakesboro, Kentucky 
Orientation: 

 

NW 
Description: 
Ash slurry flow 
entering west 
side of Peabody 
Ash Pond  

Date: 9/21/11 
 
Photo Number: 
24 
Photographer: 
DDW 
Orientation:  

 

NE 
Description: 
Outlet structure 
discharge into 
Jacob’s Creek 

Date: 9/21/11 
 
Photo Number: 
25 
Photographer: 
DDW 
 
 



 

 
   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Slag Ponds 2A/2B Location: Drakesboro, Kentucky 
Orientation: 

 

N 
Description: 
View of divider 
dike between 
Slag Ponds 
2A(L) and 2B(R) 

Date: 9/21/11 
 
Photo Number: 
26 
Photographer: 
DDW 
Orientation: 

 

N 
Description: 
Inboard slope of 
Pond 2A looking 
north along 
dividing dike. 

Date: 9/21/11 
 
Photo Number: 
27 
Photographer: 
DDW 
 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Slag Ponds 2A/2B Location: Drakesboro, Kentucky 
Orientation: 

 

S 
Description: 
Erosion of 
divider dike 
crest along 
Pond 2B side. 

Date: 9/21/11 
 
Photo Number: 
28 
Photographer: 
Tim Kraus 
Orientation:  
S 
Description: 
Slag Pond 2A – 
Overview 
picture of the 
Slag Pond to the 
West (Pond 2A) 

Date: 9/21/11 
 
Photo Number: 
29 
Photographer: 
Tim Kraus 
 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Slag Ponds 2A/2B Location: Drakesboro, Kentucky 
Orientation:  
S 
Description: 
60” Concrete 
pipe outlet from 
slag pond 2A to 
pond 2B. 

Date: 9/21/11 
 
Photo Number: 
30 
Photographer: 
Tim Kraus 
Orientation:  
N 
Description: 
48” Pipes in 
foreground 
from pond 2A 
to pond 2B.  
Total of three 
pipes: two 48 
inch and one 60 
inch concrete 
pipe. 

Date: 9/21/11 
 
Photo Number: 
31 
Photographer: 
Tim Kraus 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Slag Ponds 2A/2B Location: Drakesboro, Kentucky 
Orientation:  
S 
Description: 
Outlet side of 
the 60” 
reinforced 
concrete pipe 
into pond 2B. 

Date: 9/21/11 
 
Photo Number: 
32 
Photographer: 
Tim Kraus 
Orientation:  
S 
Description: 
Overview shot 
of slag pond 2B 
– with yellow 
skimmer buoys. 

Date: 9/21/11 
 
Photo Number: 
33 
Photographer: 
Tim Kraus 
 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Slag Ponds 2A/2B Location: Drakesboro, Kentucky 
Orientation:  
E 
Description: 
Slag Pond 2B – 
to the left of 
previous picture 

Date: 9/21/11 
 
Photo Number: 
34 
Photographer: 
Tim Kraus 
Orientation:  
N 
Description: 
Slag pond 2B, to 
the left of 
previous 
picture. Pump 
station in 
background. 

Date: 9/21/11 
 
Photo Number: 
35 
Photographer: 
Tim Kraus 
 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant Paradise Fossil Plant—Slag 

Ponds 2A/2B 
Location: Drakesboro, Kentucky 

Orientation: 

 

N 
Description: 
Wet area/seep 
at toe of north 
dike, Pond 2B 

Date: 9/21/11 
 
Photo Number: 
36 
Photographer: 
DDW 
Orientation:  
 
Description: 
Open channel 
spillway from 
pond 2B to the 
stilling pond.  
Note cracking of 
concrete. 

Date: 9/21/11 
 
Photo Number: 
37 
Photographer: 
Tim Kraus 

Cracks 



 

   

                        PHOTOGRAPHIC LOG 
Client:  US EPA Project Number: 46122 
Site Name: Paradise Fossil Plant—Slag Ponds 2A/2B Location: Drakesboro, Kentucky 
Orientation: 

 

 
Description: 
Animal burrow 
in freeboard 
section of 
stilling pond 
inboard slope 

Date: 9/21/11 
 
Photo Number: 
38 
Photographer: 
DDW 
Orientation:  
 
Description: 
Inside of one of 
three outlet 
structures from 
the stilling 
pond.  

Date: 9/21/11 
 
Photo Number: 
39 
Photographer: 
Tim Kraus 
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Executive Summary 

Stantec has completed a geotechnical exploration of the Peabody Ash Pond at Paradise 
Fossil Plant.  Stantec’s scope of work consisted of reviewing pertinent historical 
documentation provided by TVA, field observations, geotechnical exploration, engineering 
analyses and providing recommendations to perform certain improvements to the facility.  

The Peabody Ash Pond consists of a main pond and an adjoining stilling pond.  It is 
approximately 137 acres in area and partially enclosed by a 1.0-mile long dike with a 
maximum height of approximately 18 feet.  The pond was built in 1997 on a previously strip 
mined and reclaimed area.  It is our understanding that the previous strip mining operations 
left earthen fill dikes along the southern and eastern sides of the pond, next to Jacobs Creek.  
The approximate crest elevation of the earth dikes is 400 feet.  TVA raised these dikes to 
408 feet (current elevation) in 1997 for using the site as a fly-ash disposal pond.  Reasonably 
complete design and as-built drawing information was provided by TVA, however, no 
information documenting engineering analysis, project specific material testing and 
construction quality assurance records were available for review.      

The geotechnical exploration conducted by Stantec consisted of advancing 19 borings, 
performing field testing, installing piezometers (PZs) to monitor phreatic levels, and 
laboratory testing of soil samples.  The exploration encountered mine-spoil deposits (lean 
clays) as the dike material in every boring and confirmed that this material was utilized to 
construct the initial dike during strip mining operations and subsequent containment dike built 
by TVA in 1997.  

Seepage analysis was performed on a typical cross section of the dike using a finite element 
seepage model developed based on estimated material properties of the predominant soils.  
Steady-state conditions were assumed to estimate total hydraulic head values at selected 
nodal points and compared to values measured in the piezometers.  Attempt to adjust the 
hydraulic properties of the subsurface materials to develop a seepage model that matches 
actual PZ readings was fairly successful.  A minimum factor of safety of 9.5 against piping 
was obtained from the seepage analysis.   

Slope stability of the dike was evaluated using two-dimensional limit equilibrium method of 
analysis, assuming static, long-term and fully drained conditions within the existing dike.  
Slope stability analysis was performed for a typical cross section of the dike using SLOPE/W 
and shear strength parameters selected based on laboratory testing.  The minimum factor of 
safety against sliding obtained from the slope stability analysis is 1.7. 

It is recommended that certain improvements be performed along the exterior slope of the 
dike.  All the improvements are actually related to the small dike constructed during strip 
mining operations that preceded the development of the ash pond.  After removing dense 
vegetation, the top of the dike should be reshaped such that positive grade is provided.  
There are areas where the slope of the small dike toes out along a steep bank of the Jacobs 
Creek channel.  The corrective measures will likely include flattening of the slopes and 
armoring using sand and crushed limestone filter.     



 

v:\1755\active\175569069\clerical\report\rpt_001_175569069.doc v 

It is our understanding that at some point in future, TVA plans to increase the height of the 
dike to elevation 420 feet for creating additional storage capacity. Stantec recommends that 
the height of the dike be increased only after the geotechnical recommendations presented 
in this report are properly addressed. It is also recommended that a detailed engineering 
analysis (seepage and slope stability) be performed for this case prior to raising the dike. 
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1. Introduction 

1.1. General 

Tennessee Valley Authority (TVA) retained Stantec Consulting Services Inc. (Stantec) to 
perform facility assessments at eleven (11) active fossil plants and one closed fossil plant 
near the Watts Bar Nuclear Power plant.  Specifically, Stantec was requested to assess the 
coal combustion by-product (CCB) disposal facilities at these plants.  In general the facilities 
consisted of ash ponds, scrubber sludge (gypsum) ponds, wet ash dredge cells, dry ash 
stacks and gypsum stacks.  A number of facilities were abandoned (having completed their 
design life), while majority of them were actively receiving by-products at the time of this 
project. 

1.2. Facilities Assessment Project 

Stantec’s scope of work for the facilities assessment project was divided into four (4) main 
phases designated as Phases 1 through 4.  Phase 1 was sub-divided into two phases, 1A 
and 1B.  A brief description of Stantec’s scope of work for each of the phases is presented in 
the following paragraphs.   

• Phase 1A – Review most recent TVA inspection reports, observe critical 
disposal features accompanied by TVA personnel, develop a list of primary 
concerns and recommend immediate action or engineering assessment as 
considered necessary. 

• Phase 1B – Review available historical documentation, visit sites for more 
detailed observations and measurements, complete dam safety checklists 
adapted from standard dam safety protocols, recommend immediate action as 
judged necessary and recommend sites/features that should undergo further 
evaluation.   

• Phase 2 – Evaluate TVA facilities based on current dam safety criteria adopted 
by the state where the plant is located, conduct geotechnical explorations and 
engineering analyses at sites recommended in Phase 1B as well as complete 
conceptual and final repair designs and budget level costs estimates.        

• Phase 3 – Design of repairs for sites recommended in Phase 2, plans and 
specifications for construction as well as permit/planning documents. 

• Phase 4 – Dam safety training for TVA Staff and preparation of operation 
manuals. 
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At the time of this writing, Phase 1 of the assessment was completed at all fossil plants and 
Phase 2 was being implemented at several facilities located within the different plants.  
Phase 1 report recommended that Phase 2 evaluations include geotechnical exploration and 
hydraulic/hydrologic assessment.  This report addresses the results of Phase 2 geotechnical 
exploration of Peabody Ash Pond facility located within the Paradise Fossil Plant. 

2. Paradise Fossil Plant 

2.1. General 

The Paradise Fossil Plant is located in western Kentucky on the banks of Green River near 
the town of Drakesboro, Kentucky.  The plant can be accessed by taking State Route 176 
northeast from Drakesboro.  Figure 1 shows the approximate location of the plant. 

 

Western Kentucky Parkway

Green River 

Drakesboro, KY 

State Route 176

Paradise Fossil Plant

Figure 1. Approximate Site Location 
 
2.2. Power Generation 

Paradise Fossil Plant has three generating units completed between 1963 and 1970, and 
three large natural-draft cooling towers to provide cooling water.  The plant generates 14 
billion kilowatt-hours of electricity a year, enough to supply more than 930,000 homes.  The 
winter net dependable generating capacity is 2,273 megawatts and the plant consumes 
approximately 20,000 tons of coal a day. 
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3. Peabody Ash Pond 

The Peabody Ash Pond is located in the southeast corner of the Paradise facility (see 
Figure 2).  The Peabody Ash Pond is bordered by Jacobs Creek along the east side, two 
lagoons belonging to the Green River watershed on the south, hilly and grassy areas along 
the west and Jacobs Creek Ash Disposal Pond on the north.  Based on the historic 
documents reviewed (see Table 1), the construction of the dike took place sometime during 
1997.  The pond was put into operation in September 1997.  The facility consists of a main 
pond and a stilling pond.  The layout of the two ponds is presented in Figure 3. 

 

 

Green River

Generating Units 

Peabody Ash Pond 

Figure 2. Location of Peabody Ash Pond 
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N 

Stilling Pond 

East Dike 

South Dike 

Figure 3. Peabody Ash Pond Complex 
 

Table 1 presents key details relative to the development and dimensions of the facility.   

Table 1. Details of Peabody Ash Pond 

Item Value 
Construction 1996-97 
Surface Area 137 Acres 
Current Maximum Height 18 feet 
Current Elevation of Dike 408 feet 
Planned Final Elevation of Dike 420 feet 
Current Overall Dike Length 5,500 feet 

 

4. Scope of Work 

The scope of the geotechnical exploration was divided into the following tasks. 

a. Review of Available Information 

b. Review of General Site Geology and Coal Mining Records 

c. Subsurface Exploration  

d. Field Instrumentation and Monitoring 

e. Surveying 
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f. Laboratory Testing 

g. Review of Existing Conditions and Ongoing repairs 

h. Engineering Analyses 

The work performed as part of these tasks is described in the following paragraphs 

5. Review of Available Information 

5.1. General 

As part of the Phase 1 of facilities assessment project, Stantec reviewed all the documents 
provided by TVA pertaining to the Peabody Ash Pond.  However, only the documents listed 
below (in Table 2) were considered relevant to the geotechnical exploration.   

Table 2. List of Documents Reviewed for Geotechnical Exploration 

Reference 
No.(1) Document Name 

Type of 
Document Dated Agency 

TVA 
Reference 

No. 

1 Environmental 
Assessment Report  Report March, 1989 TVA NA(2) 

2 
Jacobs Creek Ash 
Disposal Area 
Extension  

Design 
Drawings 

January, 1996 & 
February, 1997 TVA 10W3274 

1 through 6 

3 

PAF Draft Report on Fly 
Ash Expansion from 
Jerry Glover to Phil 
Pfeifer 

Report March 29, 1998 TVA NA(2) 

4 Annual Inspection of 
Waste Disposal Areas(3) Reports FY’96 to FY’08 TVA NA(2) 

(1) Presented as attachments in this order in Appendix A  
(2) Not Applicable  
(3) Copies of annual reports received from TVA are not included with the report due to space constraints 

5.2. Site History 

The documents listed in Table 2 were used to gain an understanding of key events related to 
the planning, construction and operation of the Peabody Ash Pond.  These events are listed 
in Table 3 in chronological order. 
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Table 3. Summary of Events  

Date* Event 
March, 1988 Environmental Site Assessment for new Peabody Ash Pond 
January, 1996 Initial Issue of General Plan Drawings 
February, 1997 Revisions to General Plan Drawings 
Feb, 1997 -Sep, 1997 Construction of Peabody Ash Pond 
September, 1997 Peabody Ash Pond put into operation 
*-All dates listed are approximate based on Stantec’s review of available documents 

Based on the historic documentation reviewed, the Peabody Ash Pond site was built on land 
that was previously strip mined and reclaimed.  The land was originally not owned by TVA 
and was purchased sometime between 1988 and 1996 and later turned into fly ash disposal 
area.  The previous strip mining operations left earthen fill dikes along the southern and 
eastern sides with approximate crest elevation of 400 feet.  It is our understanding that the 
existing dikes left over from strip mining operations were too low to allow the pond to be 
operated above the 100-year flood elevation.  In order to meet the environmental standards 
at that time, and for the pond to be totally above the 100-year flood elevation (while allowing 
enough retention time for suspended solids), TVA raised the dikes to crest elevation 408 
feet.  A divider dike was constructed in the northeast portion of the area to form a stilling 
pool.  Figure 5 provides a schematic representation of dike construction obtained from the 
historic drawing number 10W3274-3 (dated January, 1996) provided by TVA.  A copy of this 
drawing is also presented in Appendix A. 
 

 

Dike Constructed by 
TVA in 1997 
(Elevation ~408 feet) 

Proposed Future 
Expansion 
(

Figure 4. Cross Section of Dike from Historic Drawing No. 10W3274-3 
 
5.3. 2009 Renovations and Existing Conditions 

In February, 2009 the east and south dike interior slopes had dense phragmites growth. 
Despite the vegetative growth, over the years wave action had eroded most of the interior 
slope above and below the normal pool elevation.  Based on work plans issued by Stantec, 
the interior slopes were repaired by TVA in June, 2009.  The repairs included removal of 
vegetation along the interior slopes followed by armoring using filter fabric and Class II 
channel lining. 

Dike from Strip Mining 
Operations 
(Elevation ~400 feet) 

Elevation ~420 feet)
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The exterior slopes consist of dense brush, weeds and tall trees with some intermingled 
grass.  Tall trees were mostly noted along the original dike that was left undisturbed when 
the impounding dike was constructed.  Most of the trees are 12 inch diameter or less, but 
some larger trees were also noted.  There are two areas where the small earthen fill dike 
formed during past strip mining operations has slopes that toe out or transition into a 
drainage channel with a steep bank.  While the historical information (Figure 5) shows the 
slope of the small earthen dike as 3:1, today there are areas where the channel bank slope is 
steeper.  In one area near the northeast corner of the pond (see Figure 6), the steep slope 
resulted in some sloughing.   

 

Approximate 
Location of 
Repaired 
Sloughed Area 

Approximate 
Area of Steep 
Slopes (Strip 
Mining Dike)

 

Figure 5. Approximate Location of Repaired Sloughed Area 

The sloughed area was approximately 35 feet in width and 10 feet in height extending from 
the top of original dike (at elevation 400 feet) to the toe of the slope (at elevation 390 feet).  
Following an issuance of work plan by Stantec, the sloughed area was repaired by TVA.  
Repair measured consisted of removing vegetation and loose material in the area and slope 
armoring using filter fabric and Class II channel lining.  The work was completed in August, 
2009. 

Also, there are isolated areas along the top of this earthen dike where standing water occurs 
due to lack of proper grade.  Standing water was observed after certain precipitation events. 
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6. General Site Geology 

6.1. Geology 

The Paradise Fossil Plant is underlain by coal rich Pennsylvanian age bedrock formations.  
Extensive strip mining operations performed prior to the construction of the plant have 
significantly altered the topography and geology within the vicinity of the plant and, as such, 
large areas of the plant are underlain by deep mine spoil deposits.   

According to the USGS Geologic Map of the Rochester Quadrangle (1974), the Peabody 
Ash Pond vicinity is underlain by alluvium deposits and bedrock belonging to the Sturgis and 
Carbondale Formations, in general order of descending geology.  The Sturgis Formation is 
described as consisting of inter layered sandstone, shale, coal, underclay, limestone and 
siltstone.  The coal seams listed within this formation in descending order are known as  
No. 13 and No. 12.  The mapping also shows one unnamed seam above No. 13 seam. The 
Carbondale Formation generally consists of cyclic sequences of fine-grained sandstone, 
sandy shale, coal, and silty underclay.  This formation contains in descending order the No. 
11, No. 10, No. 9, No. 7 and No.6 coal seams.  No. 11 seam was mapped as the top of the 
formation.   

The No. 13 seam is shown outcropping within the footprint of the site, while an unnamed 
seam outcropped southwest of the site (see Figure 4).  According to the topographic 
information shown in the geologic map, the site was developed over what used to be the 
floodplain of Jacobs Creek and one of its tributaries.  The floodplain is shown to have 
contained alluvial deposits generally consisting of gravel, sand, silt, and clay. 

6.2. Coal Mining 

Extensive coal mining has occurred in the Peabody Ash Pond vicinity over the years (see 
Table 4). Coal seams mined in the vicinity include West Kentucky Coal Bed Numbers 9, 10 
and 11 associated with the Carbondale Formation and West Kentucky Coal Bed Numbers 12 
and 13 associated with the Sturgis Formation.  There have also been numerous rider coal 
seams and unnamed coal seams mined in the vicinity of the power plant.  Mine maps 
obtained from the Kentucky Mine Mapping Information System are presented along with the 
aerial mapping in Appendix I.   
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Figure 6. Geologic Map of Peabody Ash Pond (Source:  USGS) 
 

Table 4. Mining Activity in the Area of Scrubber Sludge Complex 

Seam 
No.(1) 

State File 
No.(s) Type(2) Company 

Date(s) 
Mined 

Seam(s) 
Mined 

Type of 
Mining(3) 

580 02106 SRC Pittsburg & Midway Coal  1960-79 9,10,11,12,13 Surface 
585 02106 SRC Pittsburg & Midway Coal  1960-79 9,10,11,12,13 Surface 

00825-2 STC Peabody Coal Co. 1962-81 9,11,12,13 Surface 590 00825-2 STC Peabody Coal Co. 1962-81 9,11,12,13 Surface 
600 05877-15 UTC Peabody Coal Company 1974-91 9 Deep 

(1) In descending elevation;  
(2) SRC=Surface Rail Coal, STC = Surface Truck Coal, UTC=Underground Truck Coal, NA=Not Available;  
(3) Surface = Area Surface Mining, Deep = Room and Pillar (or) Room and Rib Underground Mining 
 

7. Subsurface Exploration 

7.1. General 

Fieldwork for the geotechnical exploration was performed by Stantec during the months of 
August and September, 2009.  The field work consisted of advancing a total of nineteen (19) 
borings at the project site.  Boring locations were staked and surveyed by Stantec.  The 
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locations of the borings and their corresponding elevations are given on the boring layout 
drawing presented in Appendix B. The subsurface exploration was performed using 4¼ inch 
(ID) hollow stem augers following a carbide tipped tooth bit.  Rock coring was performed 
using NQ size coring equipment. 

Standard Penetration Testing (SPT) was performed in all of the borings at continuous depth 
intervals.  A standard penetration test consists of dropping a 140-pound hammer to drive a 
split-barrel sampler 18 inches.  The consistency or relative density of the soil material is 
estimated by the number of blows it takes to drive the split spoon sampler the last 12 inches.  
This method is typically used to obtain soil samples, estimate the consistency or relative 
density of the soil and also to estimate the vertical limits of the subsurface soil horizons.  The 
results of SPT testing are presented on the boring logs included in Appendix B and D. 

Undisturbed Shelby tube samples of soils were also obtained from various borings at 
selected depth intervals.  All Shelby tube samples were sealed with caps in the field and 
transported to laboratory for testing.  A list of recovered samples, including sample depths 
and percent recovery is presented on the boring logs in Appendix B.  In addition, disturbed 
bag samples of auger cuttings were also obtained during the subsurface exploration for 
further laboratory testing. 

Upon completion of the drilling and sampling procedures, the boreholes were either 
backfilled with auger cuttings or well backfill materials (if piezometer was installed). A 
geologist was present on-site throughout the drilling and sampling operations.  The geologist 
directed the drill crew, logged the subsurface materials encountered during the exploration 
and collected soil and rock samples.  Particular attention was given to soil’s color, texture, 
moisture content and consistency or relative density.  Samples will be available for review up 
to thirty (30) days following the submittal of final version of this report, at which time the 
samples will be discarded unless prior arrangements for storage have been made. 

7.2. Summary of Borings 

A boring layout drawing is presented on a drawing included in Appendix B.  Typed boring 
logs are presented in Appendix B and D.  Summary of boring information is presented in 
Table 5, where all measurements are expressed in feet. 

Table 5. Summary of Borings 

Boring  
No. 

Top of Hole 
(Elevation) 

Bottom of 
Hole 

(Elevation)
Bottom of 
Hole (Feet)

Top of 
Rock* 

(Elevation)
Begin Core 
(Elevation) 

Length  
of Core 
(Feet) 

STN-1 411.2 364.7 46.5 No Refusal - - - - 
STN-2 408.6 367.1 41.5 No Refusal - - - - 
STN-3 408.5 346.5 62.0 353.5 352.0 5.5 
STN-4 407.9 361.4 46.5 No Refusal - - - - 
STN-5 407.9 361.4 46.5 No Refusal - - - - 
STN-6 407.8 372.4 35.4 377.0 - - - - 
STN-7 401.4 376.9 24.5 378.4 - - - - 
STN-8 408.4 372.5 35.9 378.4 - - - - 
STN-9 407.8 373.8 34.0 380.8 - - - - 
STN-10       Not Drilled 
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Table 5. Summary of Borings 

Boring  
No. 

Top of Hole 
(Elevation) 

Bottom of 
Hole 

(Elevation)
Bottom of 
Hole (Feet)

Top of 
Rock* 

(Elevation)
Begin Core 
(Elevation) 

Length  
of Core 
(Feet) 

STN-11 408.4 363.1 45.3 368.4 - - - - 
STN-12 408.5 362.0 46.5 362.6 - - - - 
STN-13       Not Drilled 
STN-14 408.3 370.1 38.2 No Refusal - - - - 
STN-15 407.9 372.0 35.9 375.9 - - - - 
STN-16 400.1 375.6 24.5 376.1 - - - - 
STN-17 407.8 361.3 46.5 No Refusal - - - - 
STN-18 408.0 361.5 46.5 No Refusal - - - - 
STN-19       Not Drilled 
STN-20 408.3 342.6 65.7 348.1 348.1 5.5 
STN-21 408.6 362.1 46.5 No Refusal - - - - 
STN-22 405.7 375.7 30.0 No Refusal - - - - 

*- Approximate, actual determination cannot be made without rock coring. 

7.3. Subsurface Soil Conditions 

The subsurface conditions encountered in different borings consisted of mine-spoils (Soil 1 
and Soil 2) underlain by alluvial deposits (Soil 4, Soil 5 and Soil 6) belonging to the Jacobs 
Creek flood plain.  Bottom Ash (Soil 3) was also encountered in several borings beneath 
Soil 1. 

Soil 1 encountered in different borings consisted of mine-spoil.  Soil 1 can be visually 
described as lean clay with intermediate sand lenses, brown to gray with some reddish 
mottling, moist to wet, soft to very stiff and with heterogeneous mixture of coal, shale, and 
chert fragments.  Laboratory tests classified Soil 1 as CL according to Unified Soil 
Classification System (USCS) and A-6(7) or A-6(8) according to American Association of 
State Highway and Transportation Officials (AASHTO) soil classification system.   

Soil 2 encountered in different borings consisted of mine-spoil.  Soil 2 can be visually 
described as lean clay with sand, olive gray to grayish brown with intermittent orange 
mottling, moist to wet, stiff to very stiff and with heterogeneous mixture of coal, shale, and 
chert fragments.    Laboratory tests classified Soil 2 as SC or CL according to USCS and  
A-6(4) or A-6(14) according to AASHTO soil classification system.   

Soil 3 encountered in only few of the borings consisted of bottom ash with sand, black to 
dark brown, wet, loose to very loose and with fine to gravel sized coal fragments.   

Soil 4 consisted of clayey sand, brown to grayish brown, moist to wet and loose to medium 
dense.  Laboratory tests classified Soil 4 as SC according to USCS and A-4(0) and A-4(1) 
according to AASHTO soil classification system.   

Soil 5 consisted of lean clay, light to dark brown with orange mottling, moist to wet, soft to 
stiff and with occasional chert fragments.  Laboratory tests classified Soil 5 as SC or CL 
according to USCS and A-6(4) or A-6(14) according to AASHTO soil classification system.   
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Soil 6 can be visually described as lean clay, gray to brownish gray with some orange 
mottling, moist to wet, very soft to stiff, with some silt and traces of sand and occasional 
traces of coal and chert fragments.  Laboratory tests classified Soil 6 as SC or CL according 
to USCS and A-6(4) or A-6(14) according to AASHTO soil classification system.   

7.4. Bedrock Conditions 

Rock coring was performed in Borings STN-3 and STN-20.  The top of rock was at elevations 
353.5 feet in STN-3 and 348.1 feet in STN-20.  Bedrock encountered in STN-3 and STN-20 
can be described as shale, light gray and moderately hard.  The rock core recovery 
percentage was 95 percent in STN-3 and 100 percent in STN-20.  Rock Quality Designation 
(RQD) values were 62 percent and 66 percent in STN-3 and STN-20, respectively.   

7.5. Subsurface Water 

Subsurface water was encountered in most of the borings advanced during this exploration.  
The water level reading was taken after the boring had been drilled and before the 
installation of instrumentation.  The depths to water noted immediately after drilling are 
shown on the boring logs presented in Appendix B and D.  Additional water level readings 
were obtained from piezometers installed in some of the borings as discussed in the 
following section of this report.   

8. Field Instrumentation and Monitoring 

8.1. General 

As part of the geotechnical exploration, Stantec installed nine (9) piezometers in the 
boreholes.  The following paragraphs provide additional details regarding the instrumentation 
and monitoring program. 

8.2. Instrumentation 

The instrumentations installed as part of the geotechnical exploration were standpipe 
piezometers (PZ) consisting of a 5-feet long perforated screen attached to riser pipe.  The 
annulus around the perforated screen was filled with sand and a bentonite seal was placed 
above and below the sand layer to isolate the reading zone.  Above the isolated zone, the 
annular space between the riser pipe and the borehole was backfilled to the surface with 
bentonite grout to prevent vertical migration of water. The riser pipe was terminated slightly 
below ground level (approximately 0.2 feet) and protected with a flush mount metal cover.  
Table 6 provides a summary of the piezometers installed.  Appendix C presents the PZ 
Instrumentation Details. 
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Table 6. Summary of Instrumentation*

Boring No. ID 
STN-1 PZ-1 
STN-6 PZ-6 
STN-7 PZ-7 

STN-12 PZ-12 
STN-15 PZ-15 
STN-16 PZ-16 
STN-18 PZ-18 
STN-21 PZ-21 
STN-22 PZ-22 

      *-All instruments installed are piezometers 

8.3. Monitoring  

Stantec began a monitoring program upon installation of instruments listed above.  The 
purpose of the monitoring program was to obtain periodic water level readings (from PZs) 
using a water level indicator.  Stantec’s schedule for monitoring program is presented in 
Table 7. Results of monitoring program are presented in Appendix F. 

Table 7. Instrumentation Reading Schedule 

Month Reading No. Tentatively Scheduled Actual Date Status 
1 1 September 14, 2009 September 21, 2009 Complete 
2 2 October 12, 2009 October 20, 2009 Complete 
3 3 November 16, 2009   November 16, 2009 Complete 
4 4 December 14, 2009   December 13, 2009 Complete 
5 5 January 11, 2010   January 18, 2010 Complete 
6 6 February 15, 2010  Scheduled 

 

9. Laboratory Testing 

The soil samples obtained from the boreholes were subjected to laboratory tests in general 
accordance with ASTM standard testing procedures.  Detailed results of laboratory testing 
are presented in Appendix F.  A summary of laboratory tests performed is presented in 
Table 8. 

Table 8. Summary of Laboratory Tests Performed 

Serial No. Testing for Standard 
1 Natural Moisture Content ASTM D 2216 
2 Atterberg Limits ASTM D 4318 
3 Specific Gravity ASTM D 422 
4 Particle Size Analysis ASTM D 854 
5 Shear Strength ASTM D 4767, ASTM D 2850 
6 Permeability ASTM D 5084 
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10. Review of Completed Repairs 

As part of a facilities assessment project, Stantec has been assisting TVA with repairs 
associated with wave erosion along interior slopes and isolated exterior slope sloughing and 
maintenance for the Peabody Ash Pond.  Repairs performed over the past few months 
included slope stabilization measures and slope armoring.  Stantec has issued two work 
plans associated with the repairs as summarized in Table 9. 

Table 9. Dike Repair Work Plans at Peabody Ash Pond 

No.(1) Location 
Type of 

Disturbance Repair Type 
Work plan 

Issued Work Completed

1 East and 
South Dikes 

Erosion of 
Interior Slopes Slope Armoring April 30, 2009 June 26, 2009 

2 East Dike Sloughing of 
Exterior Slope Slope Armoring July 15, 2009 August 12, 2009 

 

11. Engineering Analyses 

11.1. General 

Based on the review of available information, results of geotechnical exploration and results 
of laboratory testing, Stantec performed engineering analyses of the Peabody Ash Pond.  
This included seepage and slope stability analysis of typical cross section of the dike.  The 
analysis procedure and results of the analyses are presented in the following paragraphs. 

11.2. Seepage Analysis 

11.2.1. Background 

The objective of seepage analysis was to understand the total head (and pore water 
pressure) distribution within a given cross section of the dike for slope subsequent stability 
analysis.  Seepage analysis was performed using SEEP/W, a numerical software tool 
developed by Geo-Slope International Inc.  SEEP/W is a finite element software product for 
analyzing groundwater seepage and pore-water pressure distribution problems within porous 
materials such as soil and rock.   

The first step in the seepage analysis was to develop a cross section of the dike.  Stantec 
utilized boring logs, historic drawings and survey information to estimate the subsurface 
horizons at each cross section.  SEEP/W uses the concept of regions and points to define 
the geometry of a problem and to facilitate discretization (or meshing) of the problem.  Upon 
estimating the geometry of the model, material properties were assigned for the 
Saturated/Unsaturated Model offered in SEEP/W.  The next step in the process was to 
define boundary conditions.  All boundary conditions were applied to region points and region 
lines.  Upon defining the boundary conditions, the model was analyzed using Steady State 
seepage analysis option available in SEEP/W based on the assumption that the boundary 
conditions are constant over time.  Specific details regarding the analysis procedure are 
presented in the following sections. 
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11.2.2. Typical Cross-Section 

Seepage analysis was performed for a typical cross section (AA’) taken through borings 
STN-21 and STN-22.  The typical cross section was generally representative of the 
remaining portions of the dike.  The subsurface soil horizons for the cross section were 
estimated based on the information gathered from the borings, historic cross section from 
drawing number 10W3274-3 (Figure 4) and straight interpolation between borings. 

11.2.3. Material Properties 

The material properties used for seepage analysis are presented in Table 10. 

Table 10. Material Properties for Seepage Analysis 

Volumetric  
Water Content Soil Horizon Saturated 

kv 
(cm/s) 

Ratio 
kh / kv 

 

Specific 
Gravity 

Gs 

Void 
Ratio 

e 
Saturated

(ft3/ft3) 
Residual 

(ft3/ft3) 

Estimated 
From 

Soil 1: Lean 
Clay with 

Sand 
1.0e-7 10 2.72 0.40 0.29 0.02 

Results of 
Laboratory 

Testing  
Soil 2: Lean 

Clay with 
Sand 

1.0e-7 10 2.72 0.40 0.29 0.02 
Assumed 
same as 

Soil 1 

Hydraulically 
Placed Ash 3.0e-5 50 2.31 0.85 0.46 0.04 

TVA – 
Kingston 

Fossil 
Plant 

Soil 4: Clayey 
Sand 1.1e-7 20 2.67 0.47 0.32 0.02 

Results of 
Laboratory 

Testing  

Soil 6: Silty 
Clay 5.8E-8 50 2.7 0.60 0.38 0.03 

Results of 
Laboratory 

Testing  
Note:  SEEP/W requires input parameters kh and ratio of kv/kh 

11.2.4. Results 

Detailed results of seepage analysis are presented in Appendix H.  Table 11 presents a 
comparison of the SEEP/W results (total head) with the measurements taken from the 
piezometers. 

Table 11. Total Head Measurements* 

Cross-Section Piezometer 
SEEP/W Value 

(feet) 
Field PZ Value 
on 11/16/2009

Difference 
 Average Field
Measurement

PZ-21 400.9 401.2 0.3 A-A’ 
PZ-22 400.3 401.5 1.2 
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The results from the seepage analysis were also utilized to calculate the factor of safety 
against piping.  Summary of computed exit gradients and factor of safety against piping are 
presented in Table 12.   
 

Table 12. Summary of Factor of Safety Against Piping 

Cross Section Vertical Gradient (iy) at 
Critical Exit Point Material 

 
Critical Gradient 

(icrit) 
Fpiping 

A-A’ 0.13 Soil 2: Lean Clay 
with Sand 1.23 9.5 

 

11.3. Stability Analysis 

11.3.1. General 

The stability of the existing dike slope2 (for typical cross-section) was evaluated using 
SLOPE/W Computer Program.  Factor of safety against sliding was calculated using 
Spencer’s method. 

11.3.2. Material Properties 

The material properties used for slope stability analysis are presented in Table 13.   

Table 13. Material Properties for SLOPE/W 

Unit Weight
(pcf) 

Effective Shear Strength 
Parameters  

Soil Horizon 
γmoist γsat c’ (psf) φ’ (degrees) 

Soil 1: Lean Clay with Sand 138 139 0 32 
Soil 2: Lean Clay with Sand 138 139 0 32 
Hydraulically Placed Ash 100 107 0 25 
Soil 4: Clayey Sand 129 133 0 30 
Soil 6: Silty Clay 126 129 0 30 

11.3.3. Results 

The computed factors of safety are presented in Table 14.  Results of slope stability analysis 
are presented in Appendix H.   

Table 14. Summary of Factors of Safety Against Sliding 

Cross-Section Down Stream Side Up Stream Side 
A-A’ 1.7 2.2 
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12. Conclusions and Recommendations 

12.1. General 

The conclusions and recommendations that follow are based on the review of project 
documentation made available by TVA, site visits, results of the geotechnical exploration and 
results of engineering analyses reported herein.  If additional information becomes available 
or site conditions change, Stantec should be notified so that appropriate adjustments can be 
made to the conclusions and recommendations contained herein. 

12.2. Subsurface Conditions 

The subsurface conditions noted during the exploration are consistent with site history in that 
mine-spoils belonging to strip mine operations and alluvial deposits belonging to Jacobs 
Creek were noted in almost all of the borings.  Soils 1 and 2 were mine-spoil materials 
classified as lean clays with sand.  Specifically, Soil 1 was used as earthen fill for 
constructing the Peabody Ash Pond dike sometime during 1997.  Soil 2 was used as earthen 
fill to construct the dike during previous strip mining operations.  Soil 3 was bottom ash 
material placed as foundation material during the 1997 dike construction by TVA (See 
Figure 4).  Soils 4, 5 and 6 were alluvial soils belonging to the Jacobs Creek flood plain.  The 
elevation of top of rock ranged from approximately 354 feet in the northern portion of the site 
to approximately 348 feet in the southern portion of the site. The cored portion of the bedrock 
consisted of Shale described as light gray and moderately hard.  

12.3. Seepage and Slope Stability of Typical Cross Section 

The seepage analysis of typical cross section indicates a factor of safety against piping of 
9.5.  The factor of safety against sliding obtained from the slope stability analysis of this 
cross section ranges from 1.7 to 2.2. 

12.4. Drain Channel Bank below Strip Mine Earth Dike 

As indicated in Section 5 of this report, the Peabody Ash Pond was built on land previously 
strip mined and reclaimed.  The strip mining operations left small earth dikes along the 
southern and eastern sides of the facility that toe out along a drainage channel.  The ash 
pond dikes were built as an extension of these earth dikes as shown in Figure 4.  There are 
two areas (see Figure 5) where the toe of the strip mine dike transitions into a steep drain 
channel bank, presumably created as a result of channel flow scouring.  It is possible that 
similar scouring caused sloughing of the same earth dike near the northeast side of the ash 
pond, which was repaired in 2009. 

It is recommended that the drainage channel adjacent to the strip mine dike be armored 
where the channel bank slope is steeper than 2.5H:1V.  If left unattended, these areas may 
eventually cause sloughing similar to the one observed near the northeast side of the ash 
pond.  The repair work should begin by mowing the dense vegetation covering these areas.  
After proper inspection of the mowed surfaces, the vegetation in bank areas to be repaired 
should be stripped.  The corrective measures will likely include flattening of the slopes and 
armoring using sand and crushed limestone filter.   
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As described in Section 5 of this report, the top of the strip mine earth dike remains wet 
probably due to poor grade conditions.  It is recommended that these areas be regraded to 
promote positive drainage.   

12.6 Closure 

The scope of Stantec’s services did not include an environmental assessment or 
investigation for the presence or absence of hazardous or toxic materials in the soil, surface 
water or groundwater at the project site.  Any statements in this report or on the boring logs 
regarding odors noted or unusual or suspicious items or conditions observed are strictly for 
the information of the client. 

The conclusions and recommendations presented herein are based on information gathered 
from the boring advanced during this exploration using that degree of care and skill ordinarily 
exercised under similar circumstances by competent members of the engineering profession.  
No warranties can be made regarding the continuity of conditions between and beyond 
borings. 
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Reference No. 2 

Draft Report  
Peabody Ash Pond 
Expansion 1998 
 













 

 

Reference No. 3 

Peabody Ash Pond  
And Stilling Pond 
Drawings 
 



PAF-10W293-1-SHT -REV 1 YARD UNIT 3 FUEL SWITCH PROJECT DISCHARGE POND CONDITIONING ACCESS ROAD AND PLAN (100% of Scale); Paradise - Peabody Ash and Stilling Ponds; 1-27-2009 15-21-19; 1/27/2009 04:46 PM



PAF-10W3274-1-SHT -REV 1 YARD JACOBS CREEK ASH DISPOSAL AREA EXTENSION GENERAL PLAN (100% of Scale); Paradise - Peabody Ash and Stilling Ponds; 1-27-2009 15-21-19; 1/27/2009 04:46 PM



PAF-10W3274-2-SHT -REV 1 YARD JACOBS CREEK ASH DISPOSAL AREA EXTENSION STILLING POOL (100% of Scale); Paradise - Peabody Ash and Stilling Ponds; 1-27-2009 15-21-19; 1/27/2009 04:46 PM



PAF-10W3274-3-SHT -REV 0 YARD JACOBS CREEK ASH DISPOSAL AREA EXTENSION SECTIONS & DETAILS (100% of Scale); Paradise - Peabody Ash and Stilling Ponds; 1-27-2009 15-21-19; 1/27/2009 04:46 PM



PAF-10W3274-4-SHT -REV 1 YARD JACOBS CREEK ASH DISPOSAL AREA EXTENSION PLAN DISCHARGE SPILLWAYS (100% of Scale); Paradise - Peabody Ash and Stilling Ponds; 1-27-2009 15-21-19; 1/27/2009 04:46 PM



PAF-10W3274-5-SHT -REV 1 YARD JACOBS CREEK ASH DISPOSAL AREA EXTENSION FLOATING BOOM - DIKE EL TO 408 (100% of Scale); Paradise - Peabody Ash and Stilling Ponds; 1-27-2009 15-21-19; 1/27/2009 04:46 PM



PAF-10W3274-6-SHT -REV 1 YARD JACOBS CREEK ASH DISPOSAL AREA EXTENSION FLOATING BOOM - DIKE EL TO 420 (100% of Scale); Paradise - Peabody Ash and Stilling Ponds; 1-27-2009 15-21-19; 1/27/2009 04:46 PM
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Paradise Fossil Plant

LOG

Elevation

2  of  3

Sample #

12/17/09

Project Number

Project Name STN-3

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

62.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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955.2

17-47-47

Fracture from
59.8' to 59.9';
Fracture from
57.8' to 57.9';
Suet Zone from
56.8' to 57.0'

62.0

353.5

346.5

55.0

62.0

55.0 - 56.5 1.1

5.5

Began Core

--SPT-24

Soil 2: MINESPOIL:  Lean
clay with sand, olive gray to
grayish brown with
intermittent orange
mottling, moist to wet, stiff
to very stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments   (Continued)

Shale, light gray,
moderately hard,
weathered

Bottom of Hole

Top of Rock = 55.0
Elevation (353.5)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

3  of  3

Sample #

12/17/09

Project Number

Project Name STN-3

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

62.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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6-5-10

10-14-14

4-8-9

1-1-3

3-5-8

6-7-6

8-7-5

4-3-5

3-7-10

5-7-8

WOT-
WOT-3

2-3-4

2-2-4

WOT-
WOT-3

No recovery
possible due to
coarse ground
wedged

Wood fragments

Organics from
20' to 24'

392.9

382.9

15.0

25.0

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

1.3

1.4

1.5

0.8

1.0

0.8

0.0

0.4

0.0

0.0

1.5

0.4

1.5

1.5

12

--

--

16

--

16

--

15

--

--

--

23

--

34

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 2: MINESPOIL:  Lean
clay with sand, olive gray to
grayish brown with
intermittent orange
mottling, moist to wet, stiff
to very stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Date/Time

Date/Time

407.9 ft

9/2/09 9/2/09Completed

M. Jones

R. Riker 27.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Wethington

407.9

Geotechnical Exploration

9/2/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-4

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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WOT-3

WOT-3

4-6-7

4-5-7

4-5-7

2-2-4

3-4-4

WOT-
WOT-3

1-WOT-2

372.9

361.4

35.0

46.5

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

--

32

--

27

--

30

--

57

--

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

No Refusal /
Bottom of Hole

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-4

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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7-4-5

6-6-8

2-4-4

1-1-3

2-3-4

1-2-3

2-4-7

3-3-4

3-5-7

3-3-5

WOT

1-4-3

2-5-4

5-7-11

397.4

392.4

390.4

382.9

10.5

15.5

17.5

25.0

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

1.1

0.8

0.9

1.5

1.5

0.5

0.8

0.7

0.8

1.2

1.3

1.5

1.3

0.5

17

--

20

--

15

--

--

15

15

--

37

--

20

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 2: MINESPOIL:  Lean
clay with sand, olive gray to
grayish brown with
intermittent orange
mottling, moist to wet, stiff
to very stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Soil 2: MINESPOIL:  Lean
clay with sand, olive gray to
grayish brown with
intermittent orange
mottling, moist to wet, stiff
to very stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Date/Time

Date/Time

407.9 ft

9/6/09 9/6/09Completed

M. Jones

R. Riker 12.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Wethington

407.9

Geotechnical Exploration

9/6/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-5

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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5-7-9

WOT-
WOT-2

2-3-6

2-5-7

3-4-4

3-4-4

1-2-3

1-2-3

370.9

361.4

37.0

46.5

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

1.5

1.5

1.5

1.5

1.5

1.5

0.0

1.5

26

--

25

--

28

--

--

--

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

No Refusal /
Bottom of Hole

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-5

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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11-9-8

6-5-4

3-3-3

23-10-10

3-3-3

0-0-0

0-0-1

0-0-2

0-1-3

Tube deformed
throw away,
advanced 1.1'

398.3

391.3

385.8

9.5

16.5

22.0

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.5

8.0 - 9.5

9.5 - 11.0

11.0 - 13.0

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

0.7

1.1

0.6

1.3

0.4

1.2

2.0

1.5

0.7

0.7

1.1

--

12

--

--

--

13

--

--

21

--

21

--

SPT-1

SPT-2

SPT-3

ST-1

ST-2

SPT-4

SPT-5

ST-3

SPT-6

SPT-7

SPT-8

SPT-9

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Date/Time

Date/Time

407.8 ft

8/27/09 8/27/09Completed

B. Bline

R. Riker 11.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

407.8

Geotechnical Exploration

8/27/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-6

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

35.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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0-0-0

0-0-0

0-0-2

9-10-13

10-25-50

50+

377.0

372.4

30.8

35.4

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 35.4

0.9

0.0

1.5

1.5

1.4

28

--

26

--

14

--

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments
  (Continued)

Bedrock (augered)

No Refusal /
Bottom of Hole

Top of Rock = 30.8
Elevation (377.0)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-6

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

35.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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2-4-5

1-6-11

3-3-4

3-3-4

1-2-2

WOT

1-2-3

2-3-5

4-5-3

8-12-17

399.9

387.4

1.5

14.0

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.5

15.5 - 17.0

18.0 - 19.5

20.5 - 22.0

1.0

1.0

1.0

1.3

1.0

1.0

1.7

1.0

1.0

1.5

1.0

1.3

28

--

11

--

--

22

--

--

16

--

19

--

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

Date/Time

Date/Time

401.4 ft

8/25/09 8/25/09Completed

S. Lange

S. Lange 13.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Bowerman

401.4

Geotechnical Exploration

8/25/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-7

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

24.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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13-28-
50+

378.4

376.9

23.0

24.5
23.0 - 24.5 1.3 7SPT-11

Bedrock (augered)

Auger Refusal /
Bottom of Hole

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-7

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

24.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T
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E
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106-6-8

3-5-9

3-3-6

4-4-8

3-9-12

3-8-4

2-5-9

2-3-5

4-13-14

6-12-14

2-2-3

1-1-2

7-2-3

Many shale
gravels from 4.5'
to 6.0'

395.5

391.9

12.9

16.5

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

0.6

0.8

1.2

0.9

0.9

0.2

1.5

1.0

1.4

1.4

0.7

0.5

1.1

--

15

--

15

--

14

--

17

--

16

--

16

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Date/Time

Date/Time

408.4 ft

8/11/09 8/11/09Completed

R. Riker

R. Riker 12.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

M. Wethington

408.4

Geotechnical Exploration

8/11/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-8

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

35.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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WOT

WOT

8-6-16

29-49-50

16-39-47

25-50+

385.9

384.4

378.4

372.5

22.5

24.0

30.0

35.9

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 35.9

1.5

1.5

1.3

1.6

1.5

0.6

28

--

20

--

10

--

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

Bedrock (augered)

No Refusal /
Bottom of Hole

Top of Rock = 30.0
Elevation (378.4)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-8

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

35.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T
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T
E

C
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4-5-6

5-5-11

4-7-5

4-5-4

4-7-
50/0.4

14-13-10

6-9-9

6-13-25

21-36-31

5-6-10

1-WOT

WOT

Boulders from
7.0' to 9.0'

394.8

387.8

13.0

20.0

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

0.3

0.6

1.0

0.7

1.2

0.2

0.9

1.1

1.5

1.5

1.3

1.2

14

--

15

--

16

--

--

15

16

--

16

--

26

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Date/Time

Date/Time

407.8 ft

9/1/09 9/1/09Completed

M. Jones

R. Riker 13.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Wethington

407.8

Geotechnical Exploration

9/1/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-9

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

34.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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WOT-1

4-6-8

7-37-62

14-54-50

17-54-50

380.8

373.8

27.0

34.0

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

1.5

1.5

1.5

1.5

1.5

--

19

--

13

--

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments 
(Continued)

Bedrock (augered)

No Refusal /
Bottom of Hole

Top of Rock = 27.0
Elevation (380.8)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-9

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

34.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
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6-7-7

7-6-8

10-7-7

4-30-8

3-6-10

6-4-5

3-6-2

4-4-5

7-8-11

9-13-14

10-7-8

1-2-1

1-1-1

1-2-3

394.9

390.9

388.4

385.9

13.5

17.5

20.0

22.5

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

0.9

3.9

0.9

0.7

0.4

0.1

0.5

0.6

1.1

1.5

1.5

0.5

0.4

1.5

--

13

--

12

--

11

--

17

--

14

--

22

--

24

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Date/Time

Date/Time

408.4 ft

8/11/09 8/11/09Completed

R. Riker

R. Riker 13.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

M. Wethington

408.4

Geotechnical Exploration

8/11/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-11

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

45.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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2-4-6

3-4-6

3-4-8

6-8-10

2-6-13

16-30-45

11-50+

50+

50+

378.4

373.4

368.4

363.1

30.0

35.0

40.0

45.3

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.0

42.5 - 43.5

45.0 - 45.3

1.5

1.4

1.3

1.5

1.1

1.3

0.8

0.5

0.3

--

27

--

16

--

17

--

8

--

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments
  (Continued)

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

Bedrock (augered)

No Refusal /
Bottom of Hole

Top of Rock = 40.0
Elevation (368.4)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-11

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

45.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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7-9-8

37-11-4

4-4-7

2-4-2

0-1-7

2-4-7

7-16-7

3-1-0

0-0-0

394.1

387.0

14.4

21.5

0.0 - 1.5

3.0 - 4.5

4.5 - 6.0

6.0 - 8.0

8.0 - 9.5

9.5 - 11.0

11.0 - 12.5

15.0 - 16.5

18.5 - 20.0

22.5 - 24.0

1.2

0.3

1.1

2.0

1.5

0.8

1.1

1.2

0.1

1.5

--

2

--

--

15

--

14

--

20

--

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Date/Time

Date/Time

408.5 ft

8/17/09 8/18/09Completed

B. Bline

R. Riker 14.4 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

408.5

Geotechnical Exploration

8/18/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-12

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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0-0-0

0-1-6

4-16-24

6-10-14

6-9-15

0-6-5

4-9-10

23-50-0.4

376.5

368.5

362.6
362.0

32.0

40.0

45.9
46.5

25.0 - 27.0

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.0

2.0

1.5

1.5

1.5

0.9

1.5

0.7

0.8

0.9

--

22

--

18

--

17

--

18

--

ST-2

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments
  (Continued)

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

Bedrock (augered)

No Refusal /
Bottom of Hole

Top of Rock = 45.9
Elevation (362.6)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-12

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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4-5-4

2-2-3

5-3-6

4-4-5

3-3-3

4-6-10

4-3-5

6-6-8

18-12-14

8-10-12

8-9-11

4-6-6

0-0-0

394.8 13.5

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

1.1

0.8

1.4

1.5

1.3

1.2

1.3

1.7

0.3

1.5

1.5

1.2

0.0

--

17

--

14

--

10

--

11

--

15

--

14

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Date/Time

Date/Time

408.3 ft

8/11/09 8/11/09Completed

B. Bline

R. Riker 14.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

408.3

Geotechnical Exploration

8/11/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-14

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

38.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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0-0-0

0-0-0

0-1-0

0-1-4

4-6-12

35-50-0.2

40-50-0.2

380.8

375.8

370.1

27.5

32.5

38.2

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 38.2

0.5

1.0

0.7

1.0

0.8

0.5

0.7

23

--

21

--

18

--

11

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments 
(Continued)

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments
Shale, light gray, very thin
bedded

Auger Refusal /
Bottom of Hole

Top of Rock = 38.2
Elevation (370.1)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-14

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

38.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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12-12-10

8-7-6

4-5-5

12-29-8

2-5-9

1-3-6

0-4-6

1-3-5

1-1-2

0-1-4

Bottom of tube is
wet

Shale cobble
from 7.0' to 7.5'

393.9

390.4

14.0

17.5

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.0

11.0 - 13.0

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

1.1

1.3

0.9

1.7

1.5

1.0

1.2

1.5

0.9

0.9

0.6

1.3

9

--

8

--

--

13

--

--

21

--

20

--

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

SPT-6

ST-2

SPT-7

SPT-8

SPT-9

SPT-10

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 3: Bottom ash with
sand, black to dark brown,
wet, loose to very loose
and with fine to gravel
sized coal fragments

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

Date/Time

Date/Time

407.9 ft

8/25/09 8/25/09Completed

B. Bline

R. Riker 14.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

407.9

Geotechnical Exploration

8/25/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-15

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

35.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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2-0-0

1-0-0

0-0-2

3-5-8

21-50-0.4

20-50-0.4

375.9

372.0

32.0

35.9

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 35.9

1.5

1.1

1.5

1.5

0.9

0.9

24

--

17

--

13

--

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments
  (Continued)

Bedrock (augered)

No Refusal /
Bottom of Hole

Top of Rock = 32.0
Elevation (375.9)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-15

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

35.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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2-3-6

7-8-5

2-3-3

1-3-3

WOT-1-1

WOT-1-1

WOT-
WOT-1

WOT

1-4-8

13-15-15

395.1 5.0

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.5

15.5 - 17.0

18.0 - 19.5

20.5 - 22.0

1.0

1.0

1.0

2.0

1.3

0.5

2.0

1.3

1.3

1.3

1.0

1.3

--

11

--

--

17

--

--

24

--

28

--

14

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

Soil 2: MINESPOIL:  Lean
clay with sand, olive gray to
grayish brown with
intermittent orange mottling,
moist to wet, stiff to very stiff
and with heterogeneous
mixture of coal, shale, and
chert fragments

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

Date/Time

Date/Time

400.1 ft

8/25/09 8/25/09Completed

S. Lange

S. Lange 14.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Bowerman

400.1

Geotechnical Exploration

8/25/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/22/09

Project Number

Project Name STN-16

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

24.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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36-30376.1
375.6

24.0
24.5

23.0 - 24.5 1.3 --SPT-11
Bedrock (augered)
No Refusal /
Bottom of Hole

Top of Rock = 24.0
Elevation (376.1)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/22/09

Project Number

Project Name STN-16

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

24.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
TA

N
TE

C
/F

M
S

M
_L
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G
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  1
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6-12-4

7-8-9

2-4-3

4-13-12

5-6-8

2-4-5

3-5-8

3-6-12

3-7-7

2-3-6

3-6-7

3-3-5

2-3-3

0-1-2

Shale cobble
from 5.2' to 5.7'

395.8

392.8

385.3

12.0

15.0

22.5

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

1.4

1.5

1.5

1.5

1.5

1.2

1.2

1.5

1.5

1.5

1.5

1.5

1.5

0.8

10

--

14

--

11

--

13

--

12

--

16

--

23

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Date/Time

Date/Time

407.8 ft

8/11/09 8/12/09Completed

B. Bline

R. Riker 25.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

407.8

Geotechnical Exploration

8/12/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-17

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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5-8-8

2-4-7

1-4-5

1-3-4

0-0-0

0-0-0

0-0-1

1-0-1

0-1-2
361.3 46.5

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

21

--

24

--

35

--

30

--

30

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments
  (Continued)

No Refusal /
Bottom of Hole

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-17

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
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6-11-7

2-3-4

1-2-4

0-0-2

0-0-0

0-1-1

0-1-1

0-1-2

0-2-2

0-0-0

2-7-8

402.5

401.0

5.5

7.0

0.0 - 1.5

2.0 - 4.0

4.0 - 5.5

5.5 - 7.0

7.0 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

1.1

1.3

1.1

1.2

1.3

0.9

0.3

1.5

1.5

1.2

1.5

1.5

1.5

--

--

15

--

--

19

--

23

--

22

--

26

--

SPT-1

ST-1

SPT-2

SPT-3

ST-2

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Date/Time

Date/Time

408.0 ft

8/13/09 8/14/09Completed

B. Bline

R. Riker 20.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

408.0

Geotechnical Exploration

8/14/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-18

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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0-2-2

1-3-4

0-2-2

0-1-2

0-0-1

0-0-0

0-0-0

0-0-0

381.0

361.5

27.0

46.5

24.0 - 26.0

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

2.0

1.5

1.5

1.5

1.5

1.5

1.5

1.3

1.5

--

--

29

--

44

--

20

--

25

ST-3

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

No Refusal /
Bottom of Hole

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-18

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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8-4-9

5-8-6

6-11-9

7-11-12

6-4-4

3-5-6

3-7-8

3-6-8

1-1-1

0-0-0

0-0-0

0-1-2

0-0-2

Shale/Coal
fragments from
12.0' to 12.4'

Some angular
gravel from 20.0'
to 22.5'

395.3 13.0

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

1.1

1.4

1.5

1.5

1.5

1.5

1.5

1.5

1.2

1.1

1.5

0.0

0.4

10

--

10

--

14

--

12

--

17

--

23

--

20

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments

Date/Time

Date/Time

408.3 ft

8/12/09 8/13/09Completed

B. Bline

R. Riker 27.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

408.3

Geotechnical Exploration

8/12/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  3

Sample #

12/17/09

Project Number

Project Name STN-20

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

65.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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2-3-3

1-2-3

12-18-19

2-5-6

3-3-5

1-2-2

0-0-0

0-0-0

0-0-0

1-1-2

Sandy clay form
27.7' to 35.5'

380.8

373.3

27.5

35.0

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

1.1

1.5

1.4

1.5

1.5

1.5

1.5

1.5

1.5

1.5

--

18

--

19

--

21

--

33

--

26

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

Soil 5: Lean clay, light to
dark brown with orange
mottling, moist to wet, soft
to stiff and with occasional
chert fragments 
(Continued)

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  3

Sample #

12/17/09

Project Number

Project Name STN-20

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

65.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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1005.5

18-23-45

65.7

348.1

342.6

60.2

65.7

55.0 - 56.5 1.1

5.5

Began Core

--SPT-24

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments
  (Continued)

Shale, light gray,
moderately hard,
weathered

Bottom of Hole

Top of Rock = 60.2
Elevation (348.1)

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

3  of  3

Sample #

12/17/09

Project Number

Project Name STN-20

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

65.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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9-11-11

4-9-15

3-6-8

1-3-3

1-2-3

3-2-1

2-4-8

2-4-4

2-3-4

6-11-10

Sandstone this
spoon only

391.1 17.5

0.0 - 1.5

2.0 - 4.0

4.0 - 5.5

5.5 - 7.0

7.0 - 8.5

8.5 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

1.1

2.0

1.5

1.4

1.1

1.4

0.9

1.2

1.2

1.4

1.5

1.5

1.4

--

--

12

--

--

--

13

--

13

--

15

--

10

SPT-1

ST-1

SPT-2

SPT-3

ST-2

ST-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very
stiff and with
heterogeneous mixture of
coal, shale, and chert
fragments

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Date/Time

Date/Time

408.6 ft

8/15/09 8/17/09Completed

B. Bline

R. Riker 42.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

408.6

Geotechnical Exploration

8/17/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/17/09

Project Number

Project Name STN-21

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  

17
55

69
06

9.
G

P
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 F
M

S
M

-G
R

A
P

H
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 L
O

G
.G

D
T

  
12

/1
7/

09



2-4-4

1-3-6

8-12-12

4-7-12

4-7-10

5-8-7

3-6-6

3-7-5

7-4-8

Decomposed
sandstone in
spoon tip

High percentage
of shale
fragments

Decomposing
weathered shale
from 42.5' to
46.5'

368.6

362.1

40.0

46.5

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

1.4

1.4

1.5

1.5

1.1

1.4

1.5

1.3

1.1

--

13

--

14

--

11

--

19

--

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense   (Continued)

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

No Refusal /
Bottom of Hole

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/17/09

Project Number

Project Name STN-21

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

46.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  

17
55

69
06

9.
G

P
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 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  
12

/1
7/

09



4-4-4

3-3-3

2-2-3

1-2-2

1-2-2

WOT-5-7

2-2-3

1-3-3

5-6-6

4-8-7

400.0

394.2

5.7

11.5

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.5

15.5 - 17.0

18.0 - 19.5

20.5 - 22.0

1.0

1.0

0.5

1.5

1.0

0.0

1.4

1.0

0.5

0.5

0.5

1.0

12

--

12

--

--

--

--

--

14

--

11

--

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

Soil 1: MINESPOIL:  Lean
clay with intermediate sand
lenses, brown to gray with
some reddish mottling,
moist to wet, soft to very stiff
and with heterogeneous
mixture of coal, shale, and
chert fragments

Soil 2: MINESPOIL:  Lean
clay with sand, olive gray to
grayish brown with
intermittent orange mottling,
moist to wet, stiff to very stiff
and with heterogeneous
mixture of coal, shale, and
chert fragments

Soil 4: Clayey sand, brown
to grayish brown, moist to
wet and loose to medium
dense

Date/Time

Date/Time

405.7 ft

8/24/09 8/24/09Completed

S. Lange

S. Lange 22.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Bowerman

405.7

Geotechnical Exploration

8/24/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

1  of  2

Sample #

12/22/09

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

30.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
56

90
69
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 F
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S

M
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R
A

P
H
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O
G

.G
D

T 
 1

2/
22

/0
9



WOT-1-2

2-9-30

3-16-19

Shale fragments
from 28.5' to
30.0'

382.7

375.7

23.0

30.0

23.0 - 24.5

25.5 - 27.0

28.6 - 30.0

0.5

1.3

1.0

20

--

12

SPT-11

SPT-12

SPT-13

Soil 6: Silty clay, gray to
brownish gray with some
orange mottling, moist to
wet, very soft to stiff, with
some silt and traces of
sand and occasional traces
of coal and chert fragments

No Refusal /
Bottom of Hole

Description

TVA - PAF Peabody Ash Pond

Paradise Fossil Plant

LOG

Elevation

2  of  2

Sample #

12/22/09

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569069

30.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
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N
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C
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M
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M
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Y
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Appendix C 

Instrumentation Layout 
and Logs 























 

 

Appendix D 

Graphical Logs of Borings 









 

 

Appendix E 

Typical Cross Section 





 

 

Appendix F 

Piezometer Readings 



PIEZOMETER

Summary Report
Paradise Fossil Plant: 

Peabody Ash Pond

13246 State Route 176

175569069

Location Piezometer

Surface 

Elevation 

(ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation 

(ft)

Surface 

Elevation 

(ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation 

(ft)

Surface 

Elevation 

(ft)

Stickup 

(ft)

Depth 

Measurement(f

t)

Water 

Elevation 

(ft)

STN-1 PZ-1 411.1 -0.2 411.1 -0.2 4.3 406.6 411.1 -0.2 4.4 406.5

STN-6 PZ-6 407.8 -0.2 6.4 401.3 407.8 -0.2 6.5 401.1 407.8 -0.2 6.6 401.1

STN-7 PZ-7 401.4 -0.2 7.7 393.5 401.4 -0.2 11.4 389.8 401.4 -0.2 7.7 393.5

STN-12 PZ-12 408.5 -0.2 408.5 -0.2 4.7 403.6 408.5 -0.2 4.7 403.6

STN-15 PZ-15 407.9 -0.2 6.3 401.4 407.9 -0.2 6.5 401.2 407.9 -0.2 6.6 401.1

STN-16 PZ-16 400.1 -0.2 2.5 397.4 400.1 -0.2 2.0 397.9 400.1 -0.2 2.3 397.5

STN-18 PZ-18 408.0 -0.2 408.0 -0.2 6.4 401.5 408.0 -0.2 6.2 401.7

STN-21 PZ-21 408.6 -0.2 6.1 402.3 408.6 -0.2 6.8 401.6 408.6 -0.2 7.1 401.2

STN-22 PZ-22 405.7 -0.3 4.8 400.7 405.7 -0.3 3.8 401.6 405.7 -0.3 4.0 401.5

9/21/2009 10/20/2009 11/16/2009



 

 

Appendix G 

Results of Laboratory 
Testing 
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HYDRAULIC CONDUCTIVITY

Project No. GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11//4/09
Boring No. STN-6 Reviewed By mm
Sample No. ST-3 Review Date 11/8/2009
Sample Depth 12.4-13' Lab No. 1
Sample Description Brown silty sandy clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 19.3

Wet Unit Weight, pcf: 126.6

Dry Unit Weight, pcf: 106.1

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 1.1E-07

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11//4/09
Boring No. STN-6 Reviewed By mm
Sample No. ST-3 Review Date 11/08/09
Sample Depth  Lab No. 1  
Sample Description Brown silty sandy clay

Sample Data
Length, in Diameter, in Pan No. A-17 Remarks:

Location 1 2.866 Location 1 2.870 Dry Soil+Pan, grams 512.22
Location 2 2.787 Location 2 2.870 Pan Weight, grams 6.64
Location3 2.765 Location 3 2.870  
Average 2.806 Average 2.870 Moisture Content, % 19.3 Chamber Pressure, psi 65

Wet Soil + Tare, grams 603.33 Wet Unit Weight, pcf 126.6 Back Pressure, psi 60
Tare Weight grams 0 00 Dry Unit Weight pcf 106 1 Confining Pressure psi 5

12.4-13'

Tare Weight, grams 0.00 Dry Unit Weight, pcf 106.1 Confining Pressure, psi 5

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

300 3.7 104.7 3.40 104.1 1.4E-07 22 1.3E-07
700 3.7 104.7 3.00 103.4 1.2E-07 22 1.1E-07

1050 3.7 104.7 2.70 102.8 1.2E-07 22 1.1E-07
1400 3.7 104.7 2.40 102.2 1.2E-07 22 1.1E-07
1600 3.7 104.7 2.30 102 1.1E-07 22 1.1E-07

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 1.1E-07 cm/sec

5 UD 106.1 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.74 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .7 c
A = area of sample in cm²  t = time in seconds L = 7.13 cm



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1503 Tested By JM 
Project Name Peabody Ash Pond Test Date 11/14/09
Boring No. STN-7 Reviewed By MM
Sample No. ST-2 Review Date 11/07/09
Sample Depth  Lab No. 2  
Sample Description Brown lean clay

Sample Data
Length, in Diameter, in Pan No. B-44 Remarks:

Location 1 2.831 Location 1 2.873 Dry Soil+Pan, grams 499.22
Location 2 2.830 Location 2 2.873 Pan Weight, grams 7.88
Location3 2.829 Location 3 2.873  
Average 2.830 Average 2.873 Moisture Content, % 17.4 Chamber Pressure, psi 65

Wet Soil + Tare, grams 577.00 Wet Unit Weight, pcf 119.8 Back Pressure, psi 60
Tare Weight grams 0 00 Dry Unit Weight pcf 102 0 Confining Pressure psi 5

11.8-12.4

Tare Weight, grams 0.00 Dry Unit Weight, pcf 102.0 Confining Pressure, psi 5

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

960 7.5 106.3 7.70 106.2 4.4E-08 22 4.2E-08
4800 7.5 106.3 9.00 106 5.3E-08 24 4.8E-08
8400 7.5 106.3 9.70 105.7 4.7E-08 24 4.3E-08

16090 7.5 106.3 11.90 105.1 5.0E-08 24 4.5E-08
28000 7.5 106.3 15.30 104.3 5.1E-08 24 4.7E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 4.5E-08 cm/sec

5 UD 102.0 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.82 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .8 c
A = area of sample in cm²  t = time in seconds L = 7.19 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1503 Tested By JM 
Project Name Peabody Ash Pond Test Date 11/14/2009
Boring No. STN-7 Reviewed By MM
Sample No. ST-2 Review Date 11/7/2009
Sample Depth 11.8-12.4 Lab No. 2
Sample Description Brown lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 17.4

Wet Unit Weight, pcf: 119.8

Dry Unit Weight, pcf: 102.0

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 4.5E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/04/09
Boring No. STN-16 Reviewed By MM
Sample No. ST-1 Review Date 11/08/09
Sample Depth  Lab No. 3  
Sample Description

Sample Data
Length, in Diameter, in Pan No. A-12 Remarks:

Location 1 2.708 Location 1 2.844 Dry Soil+Pan, grams 474.33
Location 2 2.710 Location 2 2.843 Pan Weight, grams 9.66
Location3 2.709 Location 3 2.845  
Average 2.709 Average 2.844 Moisture Content, % 18.8 Chamber Pressure, psi 65

Wet Soil + Tare, grams 552.12 Wet Unit Weight, pcf 122.2 Back Pressure, psi 60
Tare Weight grams 0 00 Dry Unit Weight pcf 102 9 Confining Pressure psi 5

4.5-5.1 ft

Tare Weight, grams 0.00 Dry Unit Weight, pcf 102.9 Confining Pressure, psi 5

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

940 5.1 100.8 5.30 100.6 6.0E-08 22 5.7E-08
1600 5.1 100.8 5.40 100.4 6.2E-08 22 5.9E-08
2300 5.1 100.8 5.60 100.3 6.1E-08 22 5.9E-08
5500 5.1 100.8 6.40 99.8 5.9E-08 22 5.7E-08
8600 5.1 100.8 7.50 99.5 6.2E-08 22 5.9E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 5.8E-08 cm/sec

5 UD 102.9 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 40.98 cm²e g o s p e c 1 ou e e d c 2 ou e e d c 0.98 c
A = area of sample in cm²  t = time in seconds L = 6.88 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/4/2009
Boring No. STN-16 Reviewed By MM
Sample No. ST-1 Review Date 11/8/2009
Sample Depth 4.5-5.1 ft Lab No. 3
Sample Description

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 18.8

Wet Unit Weight, pcf: 122.2

Dry Unit Weight, pcf: 102.9

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 5.8E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/04/09
Boring No. STN-16 Reviewed By MM
Sample No. ST-1 Review Date 11/09/09
Sample Depth  Lab No. 4  
Sample Description

Sample Data
Length, in Diameter, in Pan No. G-8 Remarks:

Location 1 3.006 Location 1 2.870 Dry Soil+Pan, grams 572.33
Location 2 2.981 Location 2 2.870 Pan Weight, grams 9.59
Location3 2.994 Location 3 2.870  
Average 2.994 Average 2.870 Moisture Content, % 17.5 Chamber Pressure, psi 65

Wet Soil + Tare, grams 661.45 Wet Unit Weight, pcf 130.1 Back Pressure, psi 60
Tare Weight grams 0 00 Dry Unit Weight pcf 110 7 Confining Pressure psi 5

5.7-6.3 ft

Tare Weight, grams 0.00 Dry Unit Weight, pcf 110.7 Confining Pressure, psi 5

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

60000 8.6 105.4 19.50 92.8 6.8E-08 22 6.5E-08
84000 8.6 105.4 22.10 89.6 6.3E-08 22 6.0E-08
96000 8.6 105.4 24.80 87.4 6.6E-08 22 6.3E-08

150000 8.6 105.4 31.50 80.8 6.6E-08 22 6.3E-08
220000 8.6 105.4 39.20 74.4 6.7E-08 22 6.4E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 6.3E-08 cm/sec

5 tube 110.7 NA Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.74 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .7 c
A = area of sample in cm²  t = time in seconds L = 7.60 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/4/2009
Boring No. STN-16 Reviewed By MM
Sample No. ST-1 Review Date 11/9/2009
Sample Depth 5.7-6.3 ft Lab No. 4
Sample Description

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: Tube

Sample Orientation: Vertical

Initial Water Content, %: 17.5

Wet Unit Weight, pcf: 130.1

Dry Unit Weight, pcf: 110.7

Compaction, %: NA

Hydraulic Conductivity, cm/sec. @20 °C 6.3E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/08/09
Boring No. STN-21 Reviewed By MM
Sample No. ST-1 Review Date 11/12/09
Sample Depth  Lab No. 4  
Sample Description Brown sandy silty clay

Sample Data
Length, in Diameter, in Pan No. LP-2 Remarks:

Location 1 2.801 Location 1 2.840 Dry Soil+Pan, grams 546.22
Location 2 2.890 Location 2 2.840 Pan Weight, grams 9.82
Location3 2.850 Location 3 2.840  
Average 2.847 Average 2.840 Moisture Content, % 10.3 Chamber Pressure, psi 65

Wet Soil + Tare, grams 591.88 Wet Unit Weight, pcf 125.0 Back Pressure, psi 60
Tare Weight grams 0 00 Dry Unit Weight pcf 113 3 Confining Pressure psi 5

2.2-2.8 ft

Tare Weight, grams 0.00 Dry Unit Weight, pcf 113.3 Confining Pressure, psi 5

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

1800 7.7 94.5 8.90 94 1.6E-07 22 1.5E-07
2200 7.7 94.5 9.40 94 1.7E-07 22 1.6E-07

10600 7.7 94.5 14.40 89 2.0E-07 22 1.9E-07
14000 7.7 94.5 15.80 88 1.9E-07 22 1.8E-07
19000 7.7 94.5 16.30 86 1.6E-07 22 1.6E-07

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 1.7E-07 cm/sec

5 UD 111.8 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 40.87 cm²e g o s p e c 1 ou e e d c 2 ou e e d c 0.87 c
A = area of sample in cm²  t = time in seconds L = 7.23 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/08/09
Boring No. STN-21 Reviewed By MM
Sample No. ST-1 Review Date 11/12/09
Sample Depth 2.2-2.8 ft Lab No. 5
Sample Description Brown sandy silty clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 10.3

Wet Unit Weight, pcf: 125.0

Dry Unit Weight, pcf: 113.3

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 1.7E-07

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/08/09
Boring No. STN-22 Reviewed By MM
Sample No. ST-1 Review Date 11/12/09
Sample Depth  Lab No. 6  
Sample Description Brown sandy silty clay

Sample Data
Length, in Diameter, in Pan No. M-2 Remarks:

Location 1 2.750 Location 1 2.870 Dry Soil+Pan, grams 532.01
Location 2 2.770 Location 2 2.870 Pan Weight, grams 7.95
Location3 2.798 Location 3 2.870  
Average 2.773 Average 2.870 Moisture Content, % 14.9 Chamber Pressure, psi 65

Wet Soil + Tare, grams 602.19 Wet Unit Weight, pcf 127.9 Back Pressure, psi 60
Tare Weight grams 0 00 Dry Unit Weight pcf 111 3 Confining Pressure psi 5

5.5-6 ft

Tare Weight, grams 0.00 Dry Unit Weight, pcf 111.3 Confining Pressure, psi 5

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

660 9.7 102.3 9.90 102.1 8.9E-08 22 8.5E-08
1500 9.7 102.3 10.20 101.9 8.8E-08 22 8.4E-08
1800 9.7 102.3 10.30 101.8 9.0E-08 22 8.6E-08
3900 9.7 102.3 10.90 101.2 8.7E-08 22 8.3E-08
6200 9.7 102.3 11.50 100.5 8.6E-08 22 8.2E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 8.4E-08 cm/sec

5 UD 111.3 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.74 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .7 c
A = area of sample in cm²  t = time in seconds L = 7.04 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1503 Tested By JM
Project Name Peabody Ash Pond Test Date 11/8/2009
Boring No. STN-22 Reviewed By MM
Sample No. ST-1 Review Date 11/12/2009
Sample Depth 5.5-6 ft Lab No. 6
Sample Description Brown sandy silty clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 14.9

Wet Unit Weight, pcf: 127.9

Dry Unit Weight, pcf: 111.3

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 8.4E-08

Remarks:
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Appendix H 

Results of Engineering 
Analysis 
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SEEP/W Analysis
Section A-A'
Peabody Ash Pond

Paradise Fossil Plant
Tennessee Valley Authority

December 2009

Method: Steady-State Seepage

Material Type              

Soil 1: Lean Clay with Sand 

Soil 2: Lean Clay with Sand  

Soil 4: Clayey Sand 

Soil 6: Silty Clay 

Hydraulically Placed Ash 

Ksat (ft/s)

3.3e-008  

3.3e-008  

7.2e-008 

9.5e-008 

5e-005 

Kratio 

0.1             

0.1           

0.05 

0.02 

0.02 

Wsat (ft3/ft3)

0.29

0.29

0.32

0.38

0.46

Small Lagoon Water Elevation =  399 feet

Peabody Pond Water Elevation =  403.6 feet

Existing Condition

Note:

The results of analysis shown here are based 

on available subsurface information, laboratory 

test results and approximate soil properties. 

No warranties can be made regarding the 

continuity of subsurface conditions between 

the borings.

Directory: V:\1755\active\175569069\geotechnical\analysis\Engineering Analysis\Seepage_Stability\Dec_16 Analysis\A-A'_Down Stream.gsz

STN - 21

STN - 22

Soil 1: Lean Clay with Sand 

Soil 4: Clayey Sand

Soil 6: Silty Clay 

Soil 2: Lean Clay with Sand 

Hydraulically Placed Ash 

Piping Potential

    Maximum occurs at (1271.1,399) 

    Total Head = 399.0 ft

    At (1270.48,395.99)

    Total Head = 399.39 ft

    dH =  0.39 ft     dl =  3.01 ft 

     i = 0.13    i(criticial) = 1.23

     FSpiping = 9.5

Distance  (feet) (x  1000)

0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35

E
le
v
a
ti
o
n
  
(f
e
e
t)

340

350

360

370

380

390

400

410

420



Slope Stability
Section A-A'
Peabody Ash Pond

Paradise Fossil Plant
Tennessee Valley Authority

Material Type              

Soil 1: Lean Clay with Sand 

Soil 2: Lean Clay with Sand  

Soil 4: Clayey Sand 

Soil 6: Silty Clay 

Hydraulically Placed Ash 

Small Lagoon Water Elevation =  399  feet

Peabody Pond Water Elevation =  403.6  feet

Saturated

Unit Weight

139

139

133

129

107

Cohesion

0

0

0

0

0

Friction Angle

32

32

30

30

25

Moist

Unit Weight

138

138

129

126

100

Existing Condition

December 2009

Method: Modified Spencer 

Note:

The results of analysis shown here are based 

on available subsurface information, laboratory 

test results and approximate soil properties. 

No warranties can be made regarding the 

continuity of subsurface conditions between 

the borings.

Directory: V:\1755\active\175569069\geotechnical\analysis\Engineering Analysis\Seepage_Stability\Dec_16 Analysis\A-A'_Down Stream.gsz

STN - 21

STN - 22

Soil 1: Lean Clay with Sand 

Soil 4: Clayey Sand

Soil 6: Silty Clay 

Factor of Safety: 1.7

Center: (1288, 457.5) ft

Radius: 70.5 ft

Soil 2: Lean Clay with Sand 

Hydraulically Placed Ash 

Distance  (feet) (x  1000)

0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35

E
le
v
a
ti
o
n
  
(f
e
e
t)

340

350

360

370

380

390
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420



Slope Stability
Section A-A'
Peabody Ash Pond

Paradise Fossil Plant
Tennessee Valley Authority

Material Type              

Soil 1: Lean Clay with Sand 

Soil 2: Lean Clay with Sand  

Soil 4: Clayey Sand 

Soil 6: Silty Clay 

Hydraulically Placed Ash 

Small Lagoon Water Elevation =  399  feet

Peabody Pond Water Elevation =  403.6  feet

Saturated

Unit Weight

139

139

133

129

107

Cohesion

0

0

0

0

0

Friction Angle

32

32

30

30

25

Moist

Unit Weight

138

138

129

126

100

Existing Condition

December 2009

Method: Modified Spencer 

Note:

The results of analysis shown here are based 

on available subsurface information, laboratory 

test results and approximate soil properties. 

No warranties can be made regarding the 

continuity of subsurface conditions between 

the borings.

Directory: V:\1755\active\175569069\geotechnical\analysis\Engineering Analysis\Seepage_Stability\Dec_16 Analysis\A-A'_Up Stream.gsz

STN - 21

STN - 22

Soil 1: Lean Clay with Sand 

Soil 4: Clayey Sand

Soil 6: Silty Clay 

Factor of Safety: 2.2

Center: (1165, 462.5) ft

Radius: 75.5 ft

Soil 2: Lean Clay with Sand 

Hydraulically Placed Ash 

Distance  (feet) (x  1000)

0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35

E
le
v
a
ti
o
n
  
(f
e
e
t)

340

350

360

370

380

390

400

410

420
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Mine Maps 
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Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.

SFN SEAM TYPE STATUS SOURCEID ID
06620-4 600 URC Abandoned 600-03533 1334
05877-15 600 UTC Abandoned 600-50504 1670
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Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.

SFN SEAM TYPE STATUS SOURCEID
00825-2 590 STC Abandoned 590-01164

05877-15 590 UTC Abandoned 590-01175
590 Unknown Abandoned 590-01174
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Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.

SFN SEAM TYPE STATUS SOURCEID
2106 585 SRC Abandoned 585-00325

00825-2 585 STC Abandoned 585-00725
 585 Unknown Abandoned 585-00734
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Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.

SFN SEAM TYPE STATUS SOURCEID
2106 580 SRC Abandoned 580-00663



 
 

Stantec Consulting Services Inc. 
One Team. Infinite Solutions 

Stantec Consulting Services Inc.  
10509 Timberwood Circle  Suite 100 
Louisville, KY  40223-5301 
Tel:  (502) 212-5000 
Fax: (502) 212-5055 

February 15, 2012 ltr_002_175551015 

Mr. Michael S. Turnbow 
Tennessee Valley Authority 
1101 Market Street, LP 2G-C 
Chattanooga, Tennessee  37402-2801 
Re: Results of Pseudostatic Slope Stability Analysis 

Active CCP Disposal Facilities 
BRF, COF, GAF, JSF, JOF, KIF, PAF, and WCF 
 

Dear Mr. Turnbow: 
As requested, Stantec Consulting Services Inc. (Stantec) has conducted pseudostatic slope 
stability analyses for ground motion levels corresponding to a return period of 2,500 years to 
support the U.S. Environmental Protection Agency’s assessment of TVA’s CCP disposal facilities.  
The results for Bull Run (BFR), Colbert (COF), Gallatin (GAF), John Sevier (JSF), Johnsonville 
(JOF), Kingston (KIF), Paradise (PAF), and Widows Creek (WCF)  are provided in this letter. 
Approach 

The analyses were performed for current conditions using pseudostatic stability methods, where 
the added inertial load from an earthquake is assumed to be represented by a simple horizontal 
pseudostatic coefficient.  Specifics related to the analyses/approach are as follows:   

• Subsurface data was obtained from the Stantec’s recent geotechnical studies performed in 
2009 and 2010 time frame. 

• SLOPE/W software (from GEO-SLOPE International, Inc.) was used to perform the 
calculations. 

• One existing SLOPE/W cross-section model per disposal facility was selected from the 
previous studies for analysis. For simplicity and conservatism, the selected sections 
represent the facility’s lowest current static (long-term) factor of safety.  The SLOPE/W 
models were updated to reflect any significant mitigations or operational changes that have 
occurred since completion of Stantec’s geotechnical studies. 

• Undrained shear strength parameters were used. 
• Ground motion levels corresponding to a return period of 2,500 years (or approximate 

exceedance probability of 2% in 50 years) was used for selection of a horizontal seismic 
coefficient.  For simplicity, the horizontal seismic coefficient was selected to equal the total 
hazard peak ground acceleration (rock) for 2,500 year return periods as shown in plant-



Tennessee Valley Authority 
February 15, 2012  
Page 2 

specific tables (Tables 13 through 23) of TVA’s March 28, 2011 region-specific seismic 
hazard study performed by AMEC Geomatrix, Inc. 

• A target factor of safety (FS) of 1.0 was considered for comparing results. 
Results  

The results of the pseudostatic stability analyses are enclosed (summary spreadsheet, SLOPE/W 
cross-sections, and plan views showing cross-section locations).  The results indicate factors of 
safety greater than or equal to the target of 1.0. 
Stantec appreciates the opportunity to provide these services.  If you have questions, or if we can 
provide additional information, please let us know. 
Sincerely, 
STANTEC CONSULTING SERVICES INC. 

Randy L. Roberts, PE 
Principal  
Enclosures 
/cdm 
 



Name Type PGA (g) Factor of Safety

Gypsum Disposal Area 2A Wet Stack I 1.0

Fly Ash Disposal Area 2 Impoundment S 1.4

Bottom Ash Disposal Area 1 Stack D 1.1

Disposal Area 5 Stack Stack I 1.0

Disposal Area 5 Stilling Basin Impoundment J 1.2

Ash Pond 4 Impoundment D 1.0

Ash Pond A Impoundment K 1.0

Ash Pond E Impoundment B 1.3

JSF Bottom Ash Pond Impoundment I 0.115 2.2

JOF Ash Disposal Area 2 Impoundment K 0.254 1.0

KIF Stilling Pond Impoundment 132+37 0.115 1.0

Slag Ponds 2A and 2B Impoundment Typical 1.1

Scrubber Sludge Complex Impoundment G 1.0

Peabody Ash Pond Impoundment A 1.0

Gypsum Stack Wet Stack F 1.5

Dredge Cell (Old Scrubber Sludge Pond) Impoundment D 1.1

Main Ash Pond Impoundment J 1.4

COF 0.138

Pseudostatic Stability Analysis Summary - TVA Active CCP Disposal Facilities

Plant

CCP Disposal Facility

Cross-Section 

BRF 0.131

BRF, COF, GAF, JSF, JOF, KIF, PAF, WCF

2,500 yr Return

WCF 0.1

PAF

GAF 0.108

0.157



Bull Run Fossil Plant 
(BRF) 

  



STN�41

STN�40

STN�39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:

The results of the analysis shown here are based on available subsurface information, 

laboratory test results, and approximate soil properties.  No warranties can be made 

regarding the continuity of subsurface conditions between the borings.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Horizontal Seismic Coefficient Kh = 0.131 g

       2500 year Return Period Event

Material Type              

Sluiced Fly Ash 

Lean Clay (Fill)  

Gravel (Alluvium) 

Clayey Sand (Alluvium) 

Lean Clay (Alluvium) 

Bottom Ash Base 

Ash Dike 

Rip Rap 

Pseudostatic Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants

Section I � Gypsum Disposal Area 2A

Bull Run Fossil Plant

Clinton, Tennessee

Project No. 175551015

Factor of Safety: 1.0

Riprap

Date of Assessment � 11/4/2011

Unit Weight

105 pcf

126 pcf

135 pcf

112 pcf

123 pcf

105 pcf

105 pcf

115 pcf

Cohesion

100 psf

700 psf

100 psf

100 psf

350 psf

0 psf

0 psf

0 psf

Friction Angle

18.4 °

17.6 °

30 °

23 °

21.1 °

33 °

33 °

40 °

Bottom Ash Drainage Layer

Lean Clay (Fill)

Clayey Sand (Alluvium)

Distance (ft)

275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800
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835

840

845



STN�67

STN�68

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 801 ft MSL

Pseudostatic Slope Stability Analysis
CCP Storage Facilities � Existing Conditions
Tennessee Valley Authority Fossil Plants

Section S � Fly Ash Disposal Area 2
Bull Run Fossil Plant
Clinton, Tennessee Material Type              

Sluiced Fly Ash 

Lean Clay (Fill)  

Lean Clay (Alluvium) 

Bottom Ash Base 

Rip�Rap 

Sluiced Fly Ash

Lean Clay (Fill)

Note:

The results of the analysis shown here are based on available subsurface information,

laboratory test results and approximate soil properties.  No warrenties can be made

regarding the continuity of subsurface conditions between the borings.

Additional remediation measures taken from URS plans dated 08/13/2010

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Project No. 175551015
Date of Assessment � 11/4/2011

Riprap

Horizontal Seismic Coefficient Kh = Value: 0.131 g

              2500�year Return Period Event

Factor of Safety: 1.4

Unit Weight

105 pcf

126 pcf

123 pcf

105 pcf

105 pcf

Cohesion

100 psf

700 psf

350 psf

0 psf

0 psf

Friction Angle

18.4 °

17.6 °

21.1 °

33 °

40 °

Distance (ft)

200 225 250 275 300 325 350 375 400 425 450 475 500 525
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DRAFT

Pseudostatic Slope Stability Analysis

CCP Storage Facilities - Existing Conditions

Tennessee Valley Authority Fossil Plants

Section D - Bottom Ash Disposal Area 1

Bull Run Fossil Plant

Clinton, Tennessee
Unit Weight
126
126
105
105
123
123
112

Friction Angle
0 ° 
17.6 ° 
33 °
18.4 °
0 ° 
21.1 ° 
23° 

STN-13

STN-15

STN-16

STN-14

Clayey Sand (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Project No. 175551015

Horizontal Seismic Coefficient Kh = 0.131 g
       2500 year Return Period Event

Note:

The results of the analysis shown here are based on available subsurface information,
laboratory test results and approximate soil properties.  No warrenties can be made

regarding the continuity of subsurface conditions between the borings.

Factor of Safety: 1.1

Clinch River Elevation @ 795 ft MSL

Cohesion
1000 psf 
50 psf 
0 psf
100 psf
528 psf 
20.5 psf 
100 psf

Date of Assessment - 11/22/2011

Material Type
Lean Clay (Fill) - Lower Confinement
Lean Clay (Fill) - Higher Confinement
Ash Dike
Sluiced Ash
Lean Clay (Alluvium)  - Lower Confinement
Lean Clay (Alluvium)  - Higher Confinement
Clayey Sand (Alluvium)

Distance (ft)

-40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
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FOR INFORMATION ONLYThis Record Drawing which has been previously submitted to TVA is provided for Information Only.

cdixon
Text Box
Bull Run Fossil Plant, Bottom Ash Disposal Area 1. Cross Section D used to perform pseudostatic slope stability analysis. 
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Bull Run Fossil Plant, Gypsum Disposal Area 2A. Cross Section I used to perform pseudostatic slope stability analysis. 
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Bull Run Fossil Plant, Fly Ash Disposal Area 2. Cross Section S used to perform pseudostatic slope stability analysis. 
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Colbert Fossil Plant 
(COF) 
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Sluiced Fly Ash

Native Clay

Clay Dike

Stacked Fly Ash (Saturated)
Fill Material

Material Type

Stacked Fly Ash (Unsaturated)

Stacked Fly Ash (Saturated)

Sluiced Fly Ash

Fill Material

Clay Dike

Native Clay

Unit Weight

105 pcf

105 pcf

85 pcf

125 pcf

125 pcf

125 pcfNote:

The results of analysis shown here are based on available subsurface information,

laboratory test results and approximate soil properties. No warranties can be made

regarding the continuity of subsurface conditions between the borings.

Additional remediation measures taken from URS plans dated 7/09/2010.

Cohesion

0 psf

0 psf

400 psf

200 psf

200 psf

290 psf

Friction Angle

32 °

32 °

15 °

19 °

19 °

19 °

Pseudostatic Slope Stability Analysis
CCP Storage Facilities - Existing Conditions
Tennessee Valley Authority Fossil Plants
 
Section I - Disposal Area 5
Colbert Fossil Plant
Tuscumbia, Alabama

Factor of Safety: 1.0
Horizontal Sesmic Coefficient Kh = 0.138 g

          2500-year Return Period Event

Date of Assessment - 11/22/2011
Project No. 175551015
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Pond Dike

Native Clay
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Date of Assessment - 11/28/2011

Material Type
Native Clay
Pond Dike

Unit Weight
125 pcf
125 pcf

Cohesion
290 psf
200 psf

Friction Angle
19 °
19 °

Project No. 175551015

Factor of Safety: 1.2

Note:
The results and analysis shown here are based on available subsurface information, 
laboratory test results, and approximate soil properties.  No warranties can be made 
regarding the continuity of subsurface conditions between the borings.

Stilling Pool Elev. 466 ft.

Pseudostatic Slope Stability Analysis

CCP Storage Facilities - Existing Conditions

Tennessee Valley Authority Fossil Plants

Section J - Disposal Area 5 Stilling Basin

Colbert Fossil Plant

Tuscumbia, Alabama

Horizontal Seismic Coefficient Kh = 0.138 g
           2500 year Return Period Event
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Lower Clay Dike

Upper Clay Dike

Sluiced Ash

Bedrock

Native Sand

Native Clay

Riprap

Pseudostatic Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants

Section D � Ash Pond 4

Colbert Fossil Plant

Tennessee Valley Authority

S
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N
�4

�1
0
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�4

�9

Horizontal Seismic Coefficient Kh = 0.138 g

          2500�year Return Period Event

Note:

The results of the analysis shown here are based on available subsurface information, 

laboratory test results, and approximate soil properties.  No warranties can be made 

regarding the continuity of subsurface conditions between the borings.

Additional remediation measures taken from URS plans dated 05/20/2010.

Unit Weight
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85 pcf
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400 psf
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Date of Assessment � 11/4/2011

Friction Angle
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Factor of Safety: 1.0

Material Type
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Project No. 175551015
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Colbert Fossil Plant, Disposal Area 5.  Dry Stack Cross Section I used to perform pseudostatic slope stability analysis. 
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Colbert Fossil Plant, Disposal Area 5.  Stilling Basin Cross Section J used to perform pseudostatic slope stability analysis. 
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Colbert Fossil Plant, Ash Pond 4.Cross Section D used to perform pseudostatic slope stability analysis. 
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Gallatin Fossil Plant 
(GAF) 

  



Stilling Pond EL457

Ash Pond EL470

Pseudostatic Slope Stability Analysis
CCP Storage Facilities - Existing Conditions

Tennessee Valley Authority Fossil Plants

Section K - Ash Pond A
Gallatin Fossil Plant

Gallatin, Tennessee

Date of Assessment - 11/4/2011

Note:

The results of analysis shown here are based on available subsurface information, 

laboratory test results and approximate soil properties. No warranties can be made 

regarding the continuity of subsurface conditions between the borings.

Project No. 175551015

Pond A Initial Bottom

Ash Divider Dike

Pond A Raised 

Bottom Ash Dike

Sluiced Ash

Native Clay

Silted Material

Material Type

Pond A Initial Bottom Ash Divider Dike

Pond A Raised Bottom Ash Dike

Sluiced Ash

Native Clay

Silted Material

Bedrock

Unit Weight

105 pcf

105 pcf

85 pcf

125 pcf

85 pcf

Cohesion

0 psf

0 psf

400 psf

550 psf

400 psf

Friction Angle

33 °

34 °

10 °

13 °

10 °

Horizontal Seismic Coefficient Kh = 0.108 g

         2500-year Return Period Event

Factor of Safety:  1.0
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Pond E Clay Dike
Bottom Ash Fill

Sluiced Ash

Limestone

Native Clay

Natural Material

Date of Assessment � 11/4/2011
Project No. 175551015

Note:

The results of analysis shown here are based on available subsurface information, 

laboratory test results and approximate soil properties. No warranties can be made 

regarding the continuity of subsurface conditions between the borings.

Ash Pond El 466
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Pseudostatic Slope Stability Analysis
CCP Storage Facilities � Existing Conditions
Tennessee Valley Authority Fossil Plants

Section B � Ash Pond E
Gallatin Fossil Plant
Gallatin, Tennessee
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Material Type
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Horizontal Seismic Coefficient Kh = 0.108 g

           2500�year Return Period Event

Factor of Safety:  1.3
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Gallatin Fossil Plant, Ash Pond A. Cross Section K used to perform pseudostatic slope stability analysis. 
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Gallatin Fossil Plant, Ash Pond E. Cross Section B used to perform pseudostatic slope stability analysis. 
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John Sevier Fossil Plant 
(JSF) 

  



Pseudostatic Slope Stability Analysis
CCP Storage Facilities � Existing Conditions
Tennessee Valley Authority Fossil Plants

Section I � Bottom Ash Pond
John Sevier Plant
Rogersville, Tennessee

Dike (Clay)

Residual Clay

Shale

BA�7

Water Elevation 1133.8 ft

Ditch Water Elevation 1112 ft

Material Type

Dike (Clay) 

Residual Clay 

Bedrock (Shale) 

Note:

The results of analysis shown here are based on available subsurface information, 

laboratory test results, and approximate soil properties. No warranties can be made 

regarding the continuity of subsurfacea conditons betweeen the borings.

Unit Weight

126 pcf

120 pcf

N/A

Cohesion

715 psf

1000 psf

N/A

Friction Angle

10.6 °

11.6 °

N/A

Factor of Safety: 2.2

Horizontal Seismic Coefficient Kh = 0.115 g

          2500�year Return Period Event

Date of Assessment � 11/4/2011

Project No. 175551015
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John Sevier Fossil Plant, Bottom Ash Pond. Cross Section I used to perform pseudostatic slope stability analysis. 
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Johnsonville Fossil Plant 
(JOF) 

  



Pseudostatic Slope Stability Analysis

CCP Storage Facilities - Existing Conditions

Tennessee Valley Authority Fossil Plants

Section K - Ash Disposal Area No. 2

Johnsonville Fossil Plant

New Johnsonville, Tennessee

Note:
The results of analysis shown here are based on available subsurface information, 
laboratory test results and approximate soil properties. No warranties can be made 
regarding the continuity of subsurface conditions between the borings.

Factor of Safety: 1.0

Unit Weight (pcf)
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Material Type
Upper Dike
Lower Dike
Ash
Fill
Alluvial Clay and Silt
Alluvial Sand and Gravel
Riprap

Lower Dike

Fill

Ash

Alluvial Clay and Silt

Alluvial Sand and Gravel

Riprap

Date of Assessment - 11/22/11
Project No. 175551015

Horizontal Seismic Coefficient Kh = 0.254 g

           2500-year Return Period Event
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Johnsonville Fossil Plant, Ash Disposal Area 2. Cross Section K used to perform pseudostatic slope stability analysis. 
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Kingston Fossil Plant 
(KIF) 

  



Date of Assessment � 11/4/2011
Project No 175551015

Pseudostatic Slope Stability Analysis
CCP Storage Facilities � Existing Conditions
Tennessee Valley Authority Fossil Plants

Section STA. 132+37
Kingston Fossil Plant
Harriman, Tennessee

Sensative Layer

Note:

The results of the analysis shown here are based on available subsurface information, 

laboratory test results, and approximate soil properties.  No warranties can be made 

regarding the continuity of subsurface conditions between the borings.

Factor of Safety: 1.0
Horizontal Seismic Coefficient Kh = 0.115 g

         2500�year Return Period Event

Material Type

Clay Raised Dike 

Constructed Ash 

Hydraulically Placed Ash 

Sandy Silt to Silty Sand 

Fine Grained Sand 

Clay Starter Dike 

Sensative Layer

Rock 

Shale 

Unit Weight
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127 pcf

110 pcf

N/A
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c/p = 0.32
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Kingston Fossil Plant, Stilling Pond. Cross Section 132+37 used to perform pseudostatic slope stability analysis. 
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Paradise Fossil Plant 
(PAF) 

  



Compacted Minespoil Compacted Minespoil Compacted Minespoil

Alluvial Clay

Alluvial Sand

Bedrock

Alluvial Clay

Pool Level: 412.0'

Pool Level: 406.0'

Pseudostatic Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants

 

Section � Slag Pond 2B

Paradise Fossil Plant

Drakesboro, Kentucky

Note:

The results of analysis shown here are based on available subsurface information,

laboratory test results and approximate soil properties. No warranties can be made

regarding the continuity of subsurface conditions between the borings.
Material Type 

Compacted Minespoil

Alluvial Clay

Alluvial Sand

Unit Weight

125 pcf

125 pcf

120 pcf

Cohesion

120 psf

975 psf

1000 psf

Friction Angle

22.6 °

12.9 °

19.2 °

Factor of Safety: 1.1

Horizontal Sesmic Coefficient Kh = 0.157 g

         2500 year Return Period Event

Project No. 175551015Date of Assessment : 11/4/2011

Slag Pond 2B

Slag Pond 2A
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Project No. 175551015

Note:
The results of analysis shown here are based 
on available subsurface information, laboratory 
test results and approximate soil properties. 
No warranties can be made regarding the 
continuity of subsurface conditions between 
the borings.

Pseudostatic Slope Stability Analysis
CCP Storage Facilities - Existing Conditions
Tennessee Valley Authority Fossil Plants

Section G - Scrubber Sludge Complex
Paradise Fossil Plant
Drakesboro, Kentucky

Horizontal Sesmic Coefficient Kh = 0.157 g

          2500 year Return Period Event

Gypsum 

Gypsum-Fly Ash 

Mine Spoil 

Water Elevation =  520 feet

East Pond 

PZ -20A

Int Dike

Material Type 

Gypsum

Gypsum-Fly Ash

Mine Spoil

Compacted Mine Spoil

Int  Dike

Class III Channel 

PZ - 57

PZ - 58

Date of Assessment - 12/13/11

Class III Channel Lining

West Dredge Cell Dewatered

Factor of Safety: 1.0

Unit Weight
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Material Type

Lean Clay with Sand

Hydraulically Placed Ash

Clayey Sand

Silty Clay

Unit Weight

139 pcf

107 pcf

133 pcf

129 pcf

Cohesion

0 psf

100 psf

120 psf

120 psf

Friction Angle

25 °

18.4 °

21 °

20 °

Factor of Safety: 1.0
Horizontal Seismic Coefficient Kh = 0.157 g

          2500 year Return Period Event

Note:

The results of analysis shown here are based on available subsurface information,

laboratory test results and approximate soil properties. No warranties can be made

regarding the continuity of subsurface conditions between the borings.

Pseudostatic Slope Stability Analysis
CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants
 
Section A � Peabody Ash Pond
Paradise Fossil Plant
Drakesboro, Kentucky

Small Lagoon Water Elevation =  399  feet

Peabody Pond Water Elevation =  403.6  feet

Date of Assessment 8 11/4/2011
Project No. 175551015
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Paradise Fossil Plant, Slag Ponds 2A and 2B.  Approximate Location of Cross Section (Typical) used to perform pseudostatic slope stability analysis. 
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Paradise Fossil Plant, Scrubber Sludge Complex. Cross Section G used to perform pseudostatic slope stability analysis. 
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Paradise Fossil Plant, Peabody Ash Pond. Cross Section A used to perform pseudostatic slope stability analysis. 
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Widows Creek Fossil Plant 
(WCF) 

 



Pseudostatic Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants

 

Section F � Gypsum Stack

Widows Creek Fossil Plant

Stevenson, Alabama

Pond 3 Water Elevation 668.6'

Factor of Safety: 1.5

Cast Gypsum�Fly Ash

Sedimented Gypsum�Fly Ash

Clay

Note:
The results of analysis shown here are based on available subsurface information,
laboratory test results and approximate soil properties. No warranties can be made
regarding the continuity of subsurface conditions between the borings.

Horizontal Sesmic Coefficient Kh = 0.1 g

         2500 year Return Period Event

Existing Slope Drain

Existing Toe Drain

Material Type

Cast Gypsum,Fly Ash

Sedimented Gypsum,Fly Ash

Sand Drains

Clay

Unit Weight

113 pcf

112 pcf

110 pcf

123 pcf

Cohesion

0 psf

0 psf

0 psf

650 psf

Friction Angle

40 °

41 °

33 °

15.7 °

Date of Assessment , 11/4/2011
Project No. 175551015
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Residual Fat Clay

Silt with Sand (Bottom Ash)
Silt with Sand (Bottom Ash)

Silt with Sand (Bottom Ash)

Sand With Gravel (Bottom Ash)

Silt (Fly Ash)

Fat Clay with Gravel (Embankment Fill)

Fat Clay with Gravel (Embankment Fill)

Sand With Gravel (Bottom Ash)

PZ!100

Pseudostatic Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants

 

Section D � Dredge Cell (Old Scrubber Sludge Pond)

Widows Creek Fossil Plant

Stevenson, Alabama

PZ!101

Note:
The results of analysis shown here are based on available subsurface information,
laboratory test results and approximate soil properties. No warranties can be made
regarding the continuity of subsurface conditions between the borings.

Factor of Safety: 1.1

Horizontal Sesmic Coefficient Kh = 0.1 g

         2500 year Return Period Event

Project No. 175551015Date of Assessment ! 11/04/2011

Material Type

Residual Fat Clay

Silt with Sand (Bottom Ash)

Silt (Fly Ash)

Sand With Gravel (Bottom Ash)

Fat Clay with Gravel (Embankment Fill)

Unit Weight

125 pcf

112 pcf

112 pcf

119 pcf

125 pcf

Cohesion

650 psf

0 psf

0 psf

0 psf

1375 psf

Friction Angle

15.7 °

33 °

21.8 °

33 °

14.2 °
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PZ�72

PZ�73

U/S Hydraulic BC:

Pond EL 627.0'

D/S Hydraulic BC:

EL 594.5'

Residual Fat Clay

Fat Clay with Gravel (Embankment Fill)
Silt (Fly Ash)

Silt with Sand (Bottom Ash)

Pseudostatic Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants

 

Section J � Main Ash Pond

Widows Creek Fossil Plant

Stevenson, Alabama

Factor of Safety: 1.4

Note:

The results of analysis shown here are based on available subsurface information,

laboratory test results and approximate soil properties. No warranties can be made

regarding the continuity of subsurface conditions between the borings.

Additional remediation measures taken from URS plans dated 8/14/2010.

Horizontal Sesmic Coefficient Kh = 0.1 g

        2500 year Return Period Event

Material Type

Sand with Gravel (Bottom Ash)

Rip Rap

Silt (Fly Ash)

Residual Fat Clay

Fat Clay with Gravel (Embankment Fill)

Unit Weight

119 pcf

115 pcf

112 pcf

125 pcf

125 pcf

Cohesion

0 psf

0 psf

0 psf

650 psf

1375 psf

Friction Angle

33 °

40 °

21.8 °

15.7 °

14.2 °

Date of Assessment � 11/4/2011
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Project No. 175551015
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Widows Creek Fossil Plant, Gypsum Stack. Cross Section F used to perform pseudostatic slope stability analysis. 
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Text Box
FOR INFORMATION ONLYThis Record Drawing which has been previously submitted to TVA is provided for Information Only.
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Text Box
Widows Creek Fossil Plant, Dredge Cell. Cross Section D used to perform pseudostatic slope stability analysis. 
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Widows Creek Fossil Plant, Main Ash Pond. Cross Section J used to perform pseudostatic slope stability analysis. 
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Stantec Consulting Services Inc. 
One Team. Infinite Solutions. 

Stantec Consulting Services Inc.  
1409 North Forbes Road           
Lexington, KY  40511-2050      
Tel:  (859) 422-3000 
Fax: (859) 422-3100 

June 20, 2012 let_002_paf_175551015 

Mr. Chris Buttram, PE 
Tennessee Valley Authority 
Fossil Power Group 
1101 Market Street, MS LP 2G-C 
Chattanooga, Tennessee  37402 
Re: Impoundment Assessments for EPA 

Slag Ponds 2A and 2B Dike Slope Stability 
Paradise Fossil Plant 
Paradise, Muhlenberg County, Kentucky 

Dear Mr. Buttram: 
As requested, Stantec has reviewed the layout of Slag Ponds 2A and 2B at Paradise Fossil 
Plant (PAF), including pond dike heights and side slopes, with the purpose of selecting dike 
areas considered more critical in terms of their slope stability.  Based on this review, Stantec 
performed a static stability analysis of the eastern dike of Slag Pond 2B based on information 
provided by TVA.  Slag Ponds 2A and 2B are located northwest of the power plant with the 
Green River running along the eastern limits of the Slag Pond 2B (see figure 1).  
 

  
Figure 1. Location of Slag Ponds 2A and 2B 
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TVA has previously provided a report titled “Paradise Steam Plant – Coal Receiving Facility – 
Soil Investigation for Ash Pond Dike Adjacent to Barge Dock Cells” dated May 5, 1983 and 
basemapping dated March 6, 2010. The soil investigation report included boring logs for 
borings drilled along the eastern dike of Slag Pond 2B and associated material testing. The 
soil investigation report is provided as an attachment to this letter. 
TVA provided a layout of the borings advanced during the 1983 soil investigation.  The layout 
was prepared by TVA using the coordinates provided in the soil investigation report. Stantec 
reviewed the boring layout, boring logs, available basemapping and historical drawings. 
Based on this information, it appears that the dike along the eastern side of the Slag Pond 
2B was relocated (moved toward the west away from Green River) to its current 
configuration sometime after 1983. The borings were drilled along the dike before it was 
relocated. For the purposes of this analysis, it is assumed that the boring log and laboratory 
testing information is still representative of the materials at the site.   
Stantec has reviewed the boring information and laboratory testing data provided in the soil 
investigation report.  According to this information, the Slag Pond 2B east dike was 
constructed using mine spoil material placed over alluvial deposits consisting of sands and 
clays.  Stantec selected effective stress parameters for the compacted mine spoil, alluvial 
clay, and alluvial sand materials using the available boring logs and triaxial testing 
information. Consolidated undrained triaxial compression test results were available for six 
samples from three of the drilled borings. 
The subsurface materials were divided into eight strata, as defined in the soil investigation 
report. The reviewed triaxial tests were performed on the following layers of material: F 
(earthfill or mine spoil dike material), A1 (alluvial sandy clay), A2 (alluvial sandy clay) and A4 
(alluvial silty sand).   
One triaxial test result was available for the earthfill (dike) material. Stantec used the friction 
angle and one half the value of the cohesion obtained from the triaxial test to perform stability 
analysis. Triaxial test results from three samples were available for the alluvial clay material. 
Stantec averaged the friction angles and the cohesion of the three tests and used the 
resulting values to run the stability analysis. Two triaxial test results were available for the 
alluvial sand material. Stantec reviewed the values, and determined that the friction angle for 
the A4 sand material was more indicative of typical alluvial sand. Stantec chose to use no 
cohesion for the alluvial sand. A summary of the material properties used for the static 
stability analysis are provided in Table 1.  

Table 1. Material Properties for Static Stability Analysis 

Material 
Unit Weight 

(pcf) 
Cohesion 

(psf) 
Friction Angle 

(deg.) 
Compacted 
Minespoil 125 610 23.6 

Alluvial Clay 125 140 32.1 
Alluvial Sand 120 0 32.1 





Attachment 1 
Stability Analysis 



Material Type 

Compacted Minespoil

Alluvial Clay

Alluvial Sand

Unit Weight

125 pcf

125 pcf

120 pcf

Cohesion

610 psf

140 psf

0 psf

Friction Angle

23.6 °

32.1 °

32.1 °

Slag Pond 2B

Note:

The results of analysis shown here are based on available subsurface information,

laboratory test results and approximate soil properties. No warranties can be made

regarding the continuity of subsurface conditions between the borings.

Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants
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Paradise Fossil Plant

Drakesboro, Kentucky

Date of Assessment / 06/18/2012
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Compacted Minespoil Compacted Minespoil Compacted Minespoil

Alluvial Clay

Alluvial Sand

Bedrock

Alluvial Clay

Pool Level: 412.0'

Slag Stilling Pond
Pool Level: 406.0'

Slope Stability Analysis

CCP Storage Facilities � Existing Conditions

Tennessee Valley Authority Fossil Plants

 

Section � Slag Stilling Pond

Global Stability Failure

Paradise Fossil Plant

Drakesboro, Kentucky

Note:
The results of analysis shown here are based on available subsurface information,
laboratory test results and approximate soil properties. No warranties can be made
regarding the continuity of subsurface conditions between the borings.

Material Type 
Compacted Minespoil
Alluvial Clay
Alluvial Sand

Unit Weight
125 pcf
125 pcf
120 pcf

Cohesion
610 psf
140 psf
0 psf

Friction Angle
23.6 °
32.1 °
32.1 °

Factor of Safety: 2.29

Project No. 175551015Date of Assessment 4 09/09/2011
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Attachment 2 
Boring Layout 
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Attachment 3 
 
Soil Investigation Report 
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