
 
 
 
 
 

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 

April 19, 2010 let_029_175569040 

Mr. Michael S. Turnbow 
Tennessee Valley Authority 
1101 Market Street, LP 2G-C 
Chattanooga, Tennessee  37402 

Re: Issued for Construction 
Letter of Recommendations 
South Slope of West Pond 
Scrubber Sludge Complex 
Paradise Fossil Plant 
Paradise, Muhlenberg County, Kentucky 

Dear Mr. Snider: 

Stantec Consulting Services Inc. (Stantec) has completed the geotechnical exploration along 
the south slope of West Pond and would like to issue the following letter of recommendations 
for review.  This letter presents a brief description of the project, results of engineering 
analysis and pertinent recommendations.   

1. Background 

Stantec Consulting Services Inc. (Stantec) has been assisting TVA since early 2009 with 
geotechnical evaluation of the Scrubber Sludge Complex located at Paradise Fossil Plant.  
On November 10, 2009, Stantec’s engineering technician noted six (6) separate wet areas 
along the south slope of the West Pond (see Figures 1, 2 and subsequent photos from 
November 10, 2009).  Based on the field observations at that time it appeared that the wet 
areas were being created due to possible seepage occurring through the initial dike.  
Subsequently, Stantec recommended that a subsurface exploration be performed along the 
south slope of the West Pond to characterize the initial dike and install additional 
piezometers.   
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Figure 1:  Approximate Area of Interest 
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Figure 2:  Approximate Location of Wet Areas 
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2. Subsurface Exploration 

2.1. General 

Stantec’s scope of work consisted of subsurface exploration, laboratory testing and 
engineering analysis.  Fieldwork for the subsurface exploration was performed during the 
months of December, 2009 and January, 2010.  The field work consisted of advancing a total 
of twelve (12) borings at the project site.  Boring locations were chosen, staked and surveyed 
by Stantec.  The locations of the borings and their corresponding elevations are given on the 
boring layout drawing presented in Attachment A. The subsurface exploration was performed 
using 3¼ inch (ID) hollow stem augers following a carbide tipped tooth bit. 

Standard Penetration Testing (SPT) was performed in selected borings at continuous depth 
intervals within the initial dike and at selected depth intervals within the underlying mine spoil.  
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 Attachment B.  

Undisturbed Shelby tube samples of mine spoil were obtained from various borings at 
selected depth intervals.  All Shelby tube samples were sealed with caps in the field and 
transported to Stantec’s laboratory for testing.  A list of recovered samples, including sample 
depths and recovery is presented on the boring logs in Attachment B.   

Upon completion of the drilling and sampling procedures, the boreholes were tremie-grouted 
or backfilled with well materials (cement, sand and/or bentonite) if piezometer was installed 
in the borehole.  An engineering technician was present on-site throughout the drilling and 
sampling operations.  The engineering technician directed the drill crew, logged the 
subsurface materials encountered during the exploration and collected soil samples.  
Particular attention was given to the material’s color, texture, moisture content and 
consistency or relative density.  Following the field exploration, the SPT samples and Shelby 
tubes were transported to our laboratory for subsequent testing.  The samples will be 
available for review up to thirty (30) days following the submittal of final version of this letter, 
at which time the samples will be discarded unless prior arrangements for storage have been 
made. 

2.2. Summary of Borings 

Layout of borings is presented on a drawing included in Attachment A.  Typed boring logs 
are presented in Attachment B.  Summary of boring information is presented in Table 1, 
where all measurements are expressed in feet. 
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Table 1. Summary of Borings 

Boring No. Top of Hole 
(Elevation)

Bottom of Hole 
(Elevation) 

Bottom of Hole 
(Feet) 

STN-26 471.6 428.6 43.0
STN-26A 471.4 451.5 19.9
STN-27 491.9 428.9 63.0
STN-27A 492.2 465.2 27.0
STN-28 470.4 428.9 41.5
STN-28A 470.2 450.4 19.8
STN-29 488.8 429.3 59.5
STN-29A 489.1 467.1 22.0
STN-30 470.7 431.2 39.5
STN-30A 470.5 452.5 18.0
STN-31 486.6 428.6 58.0
STN-31A 487.0 465.0 22.0

  
2.3. Instrumentation 

Stantec’s scope of work for geotechnical exploration also included installing piezometers in 
selected borings.  Standpipe piezometers, installed in a borehole, consisted of a casagrande 
filter tip joined to a 1-inch diameter riser pipe.  The filter tip was placed in a sand pack and a 
bentonite seal was placed above the sand to isolate the target pore water pressure reading 
area.  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 2 to 3 feet above ground level and protected with a lockable metal cover. 
Instrumentation schematics and water level readings of piezometers are presented in 
Attachment C. A summary of instrumentation is presented in Table 2.  

   
Table 2. Summary of Instrumentation   

  Boring No. Instrument Instrument ID   
  STN-2 PZ PZ-2*   
 STN-2 PZ PZ-2A*  
 STN-4 PZ PZ-4*  
 STN-5 PZ PZ-5*  
 STN-26A PZ PZ-26A  
  STN-27A PZ PZ-27A   
  STN-28A PZ PZ-28A   
  STN-29A PZ PZ-29A   
  STN-30A PZ PZ-30A   
  STN-31A PZ PZ-31A  

*- installed early 2009 during Phase 2 exploration 
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2.4. Subsurface Soil Conditions 

The subsurface conditions encountered in different borings consisted of mine spoils.  Mine 
spoil can be visually described as lean to fat clay with intermediate sand lenses, gray to dark 
gray, moist to wet, soft to very stiff and with heterogeneous mixture of coal, shale, sandstone 
and siltstone fragments. USCS (Unified Soil Classification System) classification tests 
performed on mine spoil classified the material as SC (Clayey sand with gravel).  One of the 
borings (STN-31) drilled at the crest of the initial dike confirmed the presence of a 24 feet 
thick sand chimney drain (installed in 1986 during the construction of the initial dike).  One of 
the twelve (12) borings (STN-27) located near the west end of south slope noted a 7.5 feet 
thick layer of gypsum-fly ash material associated with the ponding phase (1986 to 1996). 

2.5. Laboratory Testing 

Stantec performed laboratory testing of mine spoil samples to estimate its engineering 
properties.  The laboratory tests were performed in general accordance with ASTM standard 
testing procedures.  Detailed results of laboratory testing are presented in Attachment D. 

3.  Engineering Analysis 

3.1. General 

Stantec’s scope of work included performing seepage analysis for existing conditions and 
proposed conditions.  The analysis procedure and the results of the analysis are presented in 
the following paragraphs.  Outputs from the engineering analysis are presented as 
Attachment E to this letter. 

3.2 Cross Section 

Analysis was performed for the following existing ground cross section. 

1) AA’ (cross section through borings STN-1 through STN-5)   
 
3.3 Seepage Analysis 

3.3.1 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.  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 dimensions of the 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 defining the 
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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. 

3.3.2 Material Properties 

The material properties used for seepage analysis are presented in Table 3.  Material 
properties are consistent with those used in Phase 2 report (dated August 25, 2009).   

Table 3. Material Properties used for Seepage Analysis 

Material 
Kv 

(cm/sec)
Kv/Kh Kh/Kv  

e 
 

w-sat 
(%) 

w-res 
(%) 

Gypsum – Fly Ash 2E-5 0.02 50 0.65 41 3 
Gypsum 2E-5 0.02 50 0.70 39 3 
Compacted Mine Spoil 5E-5 0.33 3 0.60 37 2 
Mine Spoil 5E-5 0.33 3 0.60 37 2 

Where,  

 kv is the vertical hydraulic conductivity 
 kh is the horizontal hydraulic conductivity 
 e is the void ratio 
 wsat is the saturated volumetric water content, and 
 wres is the residual water content 

 
3.3.3 Under-drains 

To evaluate the effect of under-drain functionality on piping factors of safety (near the toe of 
initial dike) the current seepage analysis was performed for two (2) cases.  These include 
one without under-drains and one with under-drains.  The cases are designated as follows. 

X) No Under-drains (assumes no under-drains to be present) [See Figure 3] 
Y) With Under-drains (assumes under-drains to be present) [See Figure 4] 
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Figure 3. Cross Section A-A’ without under-drains 
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Figure 4. Cross Section A-A’ with under-drains 
3.3.4 Results 

Detailed results of seepage analysis are presented in Attachment E and briefly summarized 
in Table 5. 

Table 5. Summary of Computed Exit Gradients and Factors of Safety against Piping*

Case Vertical Gradient (iy) 
at Critical Exit Point*

 
Critical Gradient (icrit)

FSpiping 

No Under drains 0.24 1.06 4.5 
With Under drains 0.24 1.06 4.5 

*-near toe of the initial dike 

The results of seepage analysis indicate that the piping factors of safety (near the toe of the 
initial dike) are equal in both cases (without under drains or with under drains).  This can be 
attributed to the minimal effect sand chimney drain has on controlling the total head and 
phreatic surface near the toe of the initial dike (See Figure 5 below and SEEPW outputs in 
Attachment E).  
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No Under-Drain 

 

With Under-Drain 

Figure 5: Total Head and Phreatic Surface Comparison between two cases 

3.4. Stability Analysis 

Stantec’s scope of work for the current work plan did not include re-visiting the stability 
analysis due to the following.  Based on the results of Phase 2 evaluation of the scrubber 
sludge complex, the minimum factor of safety against sliding for cross section A-A’ (south 
slope of the West Pond) is 1.5. For detailed information regarding stability analysis for cross 
section A-A’, please refer to the draft report of geotechnical exploration submitted on August 
25, 2009.   

4. Conclusions and Recommendations 

4.1. Subsurface Exploration:  The subsurface conditions noted in the boreholes are 
consistent with the history of the structure.  Mine spoil material (used for constructing the 
initial dike) was encountered in all of the borings.  One of the borings (STN-31) drilled at the 
crest of the initial dike confirmed the presence of a 24 feet thick sand chimney drain (installed 
in 1986 during the construction of the initial dike).  The results of SPT testing did not indicate 
any unusually soft or very soft conditions within the initial dike. One of the twelve (12) borings 
(STN-27) located near the west end of south slope noted a 7.5 feet thick layer of gypsum-fly 
ash material associated with the ponding phase (1986 to 1996). 

4.2. Seepage Analysis:  Based on the results of seepage analysis, the piping factor of 
safety at the toe of the initial dike is equal to 4.5.  However, it is to be noted that the seepage 
profile will be somewhat irregular and vary from location to location along the south slope.  
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  4 Attachment D (Results of Laboratory Testing) 
  5 Attachment E (Results of Engineering Analysis) 
  6 Attachment F (AECOM Review Letter) 



Attachment A 

Boring Layout, 
Instrumentation Layout, 
Logs of Borings









Attachment B 

Typed Logs 



5-7-7

6-8-6

32-22-12

6-5-6

6-8-9

10-12-14

11-13-16

8-8-8

9-10-10

10-12-11

7-9-12

16-17-18

15-20-13

6-7-8

10-10-12

2-3-3

12-12-13

4-6-7

Sandstone
observed in SPT

Cobble blocked
SPT
Cobble blocked
SPT

Cobble blocked
SPT
Rock fragments
in SPT

Cobble blocked
SPT at 25.2'

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

SPT-15

SPT-16

SPT-17

SPT-18

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, medium stiff to very
stiff, with siltstone,
sandstone, shale and coal
fragments

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'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

25.0' - 26.5'

30.0' - 31.5'

35.0' - 36.5'

18

12

6

13

13

9

6

3

10

12

7

11

9

9

15

--

14

--

0.7'

1.5'

0.7'

1.5'

0.9'

0.8'

0.2'

0.1'

1.2'

1.3'

0.3'

0.5'

1.5'

1.2'

1.3'

0.2'

1.5'

1.5'

Date/Time

Date/Time

471.6 ft

1/5/10 1/6/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

471.6'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/6/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

2/25/10

Project Number

Project Name STN-26

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

43.0 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

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
A

P
H

IC
 L

O
G

.G
D

T 
 2

/2
5/

10



6-5-4

3-4-5

SPT sample was
saturated
SPT sample was
saturated

SPT-19

SPT-20

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, medium stiff to very
stiff, with siltstone,
sandstone, shale and coal
fragments (Continued)

No Refusal /
Bottom of Hole

40.0' - 41.5'

41.5' - 43.0'

17

--

1.3'

1.5'428.6' 43.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

2/25/10

Project Number

Project Name STN-26

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

43.0 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

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
A

P
H

IC
 L

O
G

.G
D

T 
 2

/2
5/

10



2-4-7

7-9-14

14-20-18

4-5-7

4-4-3

9-9-10

7-9-10

11-14-21

21-33-34

9-9-12

3-4-3

3-4-6

6-6-7

4-7-9

8-8-9

5-5-10

5-7-11

15-15-15

15-18-10

14-11-11

12-14-10

13-14-18

20-18-14

9-11-17

Gypsum

Cobble block

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

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine spoil, Lean Clay
brown to dark gray, moist to
wet, soft to stiff, with
siltstone, sandstone, shale
and coal fragments

Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, soft to stiff, with
siltstone, sandstone, shale
and coal fragments

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'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

--

15

13

16

--

16

19

19

15

21

19

18

23

15

13

24

--

15

--

12

--

16

--

15

0.6'

1.0'

1.2'

1.3'

0.6'

0.8'

1.0'

1.0'

1.0'

1.3'

0.6'

1.0'

1.0'

1.0'

0.8'

1.1'

1.5'

0.8'

0.6'

1.0'

1.5'

0.9'

0.9'

0.5'

482.9'

475.4'

9.0'

16.5'

Date/Time

Date/Time

491.9 ft

12/10/09 12/11/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

491.9'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/11/095.4 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

2/25/10

Project Number

Project Name STN-27

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 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

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
A

P
H

IC
 L

O
G

.G
D

T 
 2

/2
5/

10



14-20-22

15-15-17

9-12-12

9-11-10

13-13-12

13-10-11

10-18-18

8-9-10

15-21-22

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, soft to stiff, with
siltstone, sandstone, shale
and coal fragments 
(Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

61.5' - 63.0'

--

12

--

16

--

14

--

18

19

1.1'

0.5'

0.9'

1.0'

0.5'

0.9'

1.0'

1.0'

1.2'428.9' 63.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

2/25/10

Project Number

Project Name STN-27

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 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

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
A

P
H

IC
 L

O
G

.G
D

T 
 2

/2
5/

10



2-4-4

6-6-5

10-8-12

3-4-5

7-8-10

11-15-9

2-3-3

4-11-8

11-15-11

7-8-11

6-13-35

11-50+

11-15-12

16-7-11

12-15-13

11-12-10

21-22-21

Cobble blocked
SPT at 25.4'

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

SPT-15

SPT-16

SPT-17

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

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'

16.5' - 18.0'

18.0' - 19.5'

20.0' - 21.5'

25.0' - 26.5'

30.0' - 31.5'

35.0' - 36.5'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.0'

0.9'

1.5'

1.5'

1.4'

1.2'

1.3'

1.4'

1.0'

1.3'

1.3'

0.8'

0.9'

1.5'

0.4'

0.2'

1.1'

Date/Time

Date/Time

470.4 ft

1/4/10 1/5/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.4'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/5/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

2/25/10

Project Number

Project Name STN-28

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

41.5 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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C

Y
  1
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10



15-26-36SPT-18

No Refusal /
Bottom of Hole

40.0' - 41.5' --0.2'428.9' 41.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

2/25/10

Project Number

Project Name STN-28

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

41.5 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

E
G

A
C

Y
  1

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
A

P
H
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O
G

.G
D

T 
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10



2-3-4

1-2-5

5-5-7

5-6-7

7-12-13

14-15-18

4-6-7

8-9-9

14-17-16

22-14-17

4-4-8

8-8-22

32-13-11

8-8-12

12-11-10

8-9-10

8-13-17

11-15-20

14-15-15

9-10-5

2-5-5

6-6-5

3-6-6

5-4-5

Cobble blocked
SPT at 15.5'

Cobble blocked
SPT at 25.8'

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

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

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'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

13

16

16

16

18

13

14

12

11

14

12

12

15

14

15

--

12

9

16

14

11

13

19

--

0.6'

0.9'

1.5'

1.3'

1.0'

0.9'

1.1'

1.5'

1.1'

1.1'

0.5'

0.9'

1.0'

1.0'

1.5'

0.3'

1.5'

0.7'

1.2'

0.6'

1.5'

1.4'

1.5'

0.7'

Date/Time

Date/Time

488.8 ft

12/14/09 12/15/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

488.8'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/16/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

2/25/10

Project Number

Project Name STN-29

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

59.5 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

E
G

A
C

Y
  1

71
46

71
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5-18-14

14-16-19

15-15-17

14-23-24

16-17-15

6-6-9

15-15-19

11-13-13

Cobble blocked
SPT at 45.4'

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

40.0' - 41.5'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

56.5' - 58.0'

58.0' - 59.5'

13

12

--

--

12

--

18

--

0.7'

1.3'

1.5'

0.4'

1.1'

1.3'

1.5'

1.4'429.3' 59.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

2/25/10

Project Number

Project Name STN-29

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

59.5 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

E
G

A
C

Y
  1

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
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H
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O
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.G
D

T 
 2
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10



2-2-6

7-6-6

5-4-6

3-5-5

5-7-7

6-7-8

7-9-9

8-10-11

11-11-11

9-7-11

3-6-6

7-9-11

10-10-11

11-11-9

11-10-9

5-6-9

Cobble blocked
SPT at 7.6'

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

SPT-15

SPT-16

Mine Spoil: Lean Clay to
Clayey sand with
intermediate sand lenses,
brown  to dark gray, moist
to wet, stiff to very stiff and
with heterogeneous mixture
of coal, shale, sandstone,
and siltstone fragments.

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'

16.5' - 18.0'

18.0' - 19.5'

25.0' - 26.5'

30.0' - 31.5'

35.0' - 36.5'

17

29

--

16

15

--

10

12

12

13

12

13

15

5

9

--

1.5'

0.7'

0.1'

1.5'

1.0'

0.1'

1.2'

1.4'

1.3'

1.5'

1.5'

1.5'

1.5'

1.0'

1.2'

1.3'

Date/Time

Date/Time

470.7 ft

12/17/09 12/18/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.7'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/18/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

2/25/10

Project Number

Project Name STN-30

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

39.5 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
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TE
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9-14-13

11-12-11

SPT-17

SPT-18

No Refusal /
Bottom of Hole

36.5' - 38.0'

38.0' - 39.5'

--

12

1.5'

1.5'431.2' 39.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

2/25/10

Project Number

Project Name STN-30

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

39.5 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

E
G

A
C

Y
  1

71
46

71
56

.G
P
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 F
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O
G

.G
D

T 
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2-2-3

3-5-5

6-10-9

5-6-6

6-10-11

10-10-11

4-6-9

14-12-11

8-7-6

8-9-6

3-2-2

1-2-1

1-5-16

15-19-16

11-9-9

5-5-5

2-3-3

2-2-5

2-2-3

1-2-2

2-8-13

8-7-6

4-6-8

4-4-6

Cobble blocked
SPT at 8.1'

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

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

Sand with intermediate
layers of clay and gravel,
brown, moist to wet, very
loose to dense

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'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

--

14

13

15

12

--

12

8

8

8

5

5

4

5

4

5

5

7

4

6

7

6

14

19

0.8'

1.5'

1.0'

1.4'

1.3'

0.6'

1.2'

1.2'

1.0'

1.5'

1.2'

1.5'

1.3'

1.5'

1.4'

1.5'

1.5'

1.4'

1.3'

1.2'

1.3'

1.4'

1.4'

1.0'

476.1'

452.1'

10.5'

34.5'

Date/Time

Date/Time

486.6 ft

12/16/09 12/16/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

486.6'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/16/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

2/25/10

Project Number

Project Name STN-31

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

58.0 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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C
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8-9-11

3-9-9

5-5-5

9-10-12

7-7-8

9-10-12

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, stiff to very stiff
and with heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments. (Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

40.0' - 41.5'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

56.5' - 58.0'

17

15

--

10

15

--

0.9'

1.1'

1.0'

0.7'

1.4'

1.5'428.6' 58.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

2/25/10

Project Number

Project Name STN-31

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

58.0 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
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TE

C
/F

M
S
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E
G
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Y
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ST-1

ST-2

Mine spoil, brown to dark
gray, moist to wet, medium
stiff to very stiff, with
siltstone, sandstone, shale
and coal fragments

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

13

15

1.5'

1.4'

451.5' 19.9'

Date/Time

Date/Time

471.4 ft

1/6/10 1/6/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

471.4'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/6/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

2/25/10

Project Number

Project Name STN-26A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

19.9 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
TA
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ST-1

ST-2

ST-3

ST-4

ST-5

Mine spoil, brown to dark
gray, moist to wet, soft to
stiff, with siltstone,
sandstone, shale and coal
fragments

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 27.0'

15

--

25

--

--

1.3'

0.6'

1.2'

0.0'

0.2'
465.2' 27.0'

Date/Time

Date/Time

492.2 ft

12/10/09 12/10/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

492.2'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/11/096.3 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

2/25/10

Project Number

Project Name STN-27A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

27.0 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
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TE
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Y
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ST-1

ST-2

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

--

--

1.3'

1.1'

450.4' 19.8'

Date/Time

Date/Time

470.2 ft

1/5/10 1/5/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.2'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/5/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

2/25/10

Project Number

Project Name STN-28A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

19.8 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:
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ST-1

ST-2

ST-3

ST-4

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

17

20

--

--

1.1'

1.1'

0.3'

0.8'
467.1' 22.0'

Date/Time

Date/Time

489.1 ft

12/15/09 12/16/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

489.1'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/16/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

2/25/10

Project Number

Project Name STN-29A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

22.0 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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ST-1

ST-2

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, stiff to very stiff
and with heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

--

--

1.4'

1.4'

452.5' 18.0'

Date/Time

Date/Time

470.5 ft

1/4/10 1/4/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.5'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/4/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

2/25/10

Project Number

Project Name STN-30A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

18.0 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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ST-1

ST-2

ST-3

ST-4

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, soft to very stiff
and with heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.

Sand with intermediate
layers of clay and gravel,
browm, moist to wet,
medium dense to dense
No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

9

17

12

8

1.4'

1.2'

0.9'

1.6'

467.0'

465.0'

20.0'

22.0'

Date/Time

Date/Time

487.0 ft

12/17/09 12/17/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

487.0'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/17/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

2/25/10

Project Number

Project Name STN-31A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

22.0 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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Attachment C 
 
Instrumentation 
Schematics, Water Level 
Readings 















PIEZOMETER READINGS

PARADISE FOSSIL PLANT

PZ-2A

2/2/2009

494.2

Date

Water Elevation 

(ft)

2/26/2009 472.2

3/6/2009 468.4

3/11/2009 472.2

3/18/2009 472.3

3/31/2009 472.0

4/17/2009 471.1

4/29/2009 471.3

5/12/2009 471.6

5/29/2009 471.2

6/10/2009 470.6

6/26/2009 470.5

7/7/2009 469.9

7/20/2009 469.2

9/21/2009 470.1

9/28/2009 471.3

10/7/2009 471.5

10/13/2009 472.8

10/19/2009 473.8

10/26/2009 474.0

11/3/2009 474.6

11/9/2009 474.7

11/16/2009 474.4

11/23/2009 473.7

11/30/2009 472.9

12/6/2009 472.2

12/18/2009 472.2

12/28/2009 471.9

1/4/2010 471.6

1/12/2010 471.1

1/18/2010 471.0

1/25/2010 471.5

2/1/2010 471.5

2/8/2010 471.8

2/15/2010 472.2

175569040

437.1

West Pond South Slope

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft)

Tip Elevation (ft)

Project No.

Location

PZ-2A Trend
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PIEZOMETER READINGS

PARADISE FOSSIL PLANT

PZ-2

2/2/2009

494.2

Date

Water Elevation 

(ft)

2/26/2009 491.8

3/6/2009 493.1

3/11/2009 492.9

3/18/2009 493.0

3/31/2009 492.9

4/17/2009 492.3

4/29/2009 492.2

5/12/2009 492.7

5/29/2009 492.0

6/10/2009 491.9

6/26/2009 492.0

7/7/2009 491.8

7/20/2009 491.8

9/21/2009 494.3

9/28/2009 494.7

10/7/2009 494.7

10/13/2009 494.8

10/19/2009 494.9

10/26/2009 494.5

11/3/2009 494.7

11/9/2009 494.4

11/16/2009 494.1

11/23/2009 493.8

11/30/2009 493.5

12/6/2009 493.4

12/18/2009 493.8

12/28/2009 493.5

1/4/2010 493.3

1/12/2010 492.9

1/18/2010 493.1

1/25/2010 494.1

2/1/2010 494.2

2/8/2010 494.6

2/15/2010 494.7

175569040

Tip Elevation (ft) 468.4

Location West Pond South Slope

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft)

Project No.

PZ-2 Trend
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PIEZOMETER READINGS

PARADISE FOSSIL PLANT

PZ-4

2/17/2009

467.5

Date

Water Elevation 

(ft)

2/26/2009 454.1

3/6/2009 456.7

3/11/2009 456.4

3/18/2009 456.6

3/31/2009 456.6

4/17/2009 456.0

4/29/2009 456.0

5/12/2009 456.4

5/29/2009 456.0

6/10/2009 455.8

6/26/2009 455.9

7/7/2009 455.5

7/20/2009 455.0

9/21/2009 455.1

9/28/2009 456.0

10/7/2009 456.1

10/13/2009 456.6

10/19/2009 457.0

10/26/2009 457.1

11/3/2009 457.3

11/9/2009 457.3

11/16/2009 457.4

11/23/2009 457.0

11/30/2009 456.7

12/6/2009 456.3

12/18/2009 456.5

12/28/2009 456.1

1/4/2010 456.0

1/12/2010 455.6

1/18/2010 455.6

1/25/2010 456.2

2/1/2010 455.9

2/8/2010 456.1

2/15/2010 456.3

175569040

Tip Elevation (ft) 420.7

Location West Pond South Slope

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft)

Project No.

PZ-4 Trend
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PIEZOMETER READINGS

PARADISE FOSSIL PLANT

PZ-5

2/9/2009

451.9

Date

Water Elevation 

(ft)

2/26/2009 451.2

3/6/2009 452.2

3/11/2009 452.2

3/18/2009 452.2

3/31/2009 452.8

4/17/2009 451.6

4/29/2009 452.2

5/12/2009 452.4

5/29/2009 452.5

6/10/2009 452.3

6/26/2009 452.3

7/7/2009 452.1

7/20/2009 451.7

9/21/2009 451.6

9/28/2009 452.1

10/7/2009 452.3

10/13/2009 452.4

10/19/2009 452.7

10/26/2009 453.0

11/3/2009 453.1

11/9/2009 453.2

11/16/2009 453.4

11/23/2009 453.2

11/30/2009 453.1

12/6/2009 (frozen)

12/18/2009 452.4

12/28/2009 (frozen)

1/4/2010 (frozen)

1/12/2010 - (frozen)

1/18/2010 - (frozen)

1/25/2010 452.5

2/1/2010 - (frozen)

2/8/2010 - (frozen)

2/15/2010 - (frozen)

175569040

Tip Elevation (ft) 399.3

Location West Pond South Slope

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft)

Project No.

PZ-5 Trend
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

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 

(ft)

Water 

Elevation (ft)

STN-26A STN-26A 471.4 2.9 20.1 454.2 471.4 2.9 20.2 454.2 471.4 2.9 20.2 454.2

STN-27A STN-27A 492.2 2.6 6.9 487.8 492.2 2.6 6.6 488.1 492.2 2.6 6.7 488.0

STN-28A STN-28A 470.2 3.2 NA** NA 470.2 3.2 18.7 454.8 470.2 3.2 18.6 454.8

STN-29A STN-29A 489.1 4.0 17.8 475.4 489.1 4.0 17.9 475.2 489.1 4.0 18.2 475.0

STN-30A STN-30A 470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5

STN-31A STN-31A 487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7

1/25/20101/18/2010 2/1/2010



PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

STN-26A STN-26A

STN-27A STN-27A

STN-28A STN-28A

STN-29A STN-29A

STN-30A STN-30A

STN-31A STN-31A

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

471.4 2.9 20.2 454.2 471.4 2.9 20.2 454.2

492.2 2.6 6.6 488.1 492.2 2.6 6.5 488.3

470.2 3.2 18.6 454.8 470.2 3.2 18.6 454.8

489.1 4.0 18.0 475.1 489.1 4.0 17.8 475.4

470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5

487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7

2/15/20102/8/2010



Attachment D 
 
Results of Laboratory 
Testing 
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Attachment E 

Results of Engineering 
Analysis 
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South Slope of West Pond
Scrubber Sludge Complex

Paradise Fossil Plant
Tennessee Valley Authority

Material Type 

Initial Dike

Gypsum - Fly Ash

Gypsum

Mine Spoil

Khsat (ft/sec)

6.56e-009

3.28e-005

3.28e-005

4.92e-006

Kv/Kh

1

0.02

0.02

0.33

Wsat

0.34

0.41

0.39

0.37

February 2010

Method: Steady-State Seepage

File Name: A-A'.gsz

Water Elevation =  508.5 feet

West Pond

Existing Condition without Under-Drains

Water Elevation = 444 feet

Groundwater Table

PZ - 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.

PZ - 5

PZ - 2

PZ - 2A

V:\1755\active\175569040\geotechnical\analysis\W Pond S Slope Exploration\A-A'.gsz

Initial Dike

Gypsum - Fly Ash

Mine Spoil

Gypsum
PZ - 28A

PZ - 29A

SEEP/W Analysis
Piping Potential:

      At Toe of Initial Dike (421.7,451.6)

      Total Head = 451.7 ft

      dH = 1 ft     dl = 4.2 ft

       iy = 0.24     icritical = 1.06

       FSpiping = 4.5
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South Slope of West Pond
Scrubber Sludge Complex

Paradise Fossil Plant
Tennessee Valley Authority

Material Type 

Initial Dike

Gypsum - Fly Ash

Gypsum

Mine Spoil

Sand (Underdrain)

Khsat (ft/sec)

6.56e-009

3.28e-005

3.28e-005

4.92e-006

0.000328

Kv/Kh

1

0.02

0.02

0.33

1

Wsat

0.34

0.41

0.39

0.37

0.33

February 2010

Method: Steady-State Seepage

File Name: A-A' with Drains.gsz

Water Elevation =  508.5 feet

West Pond

Existing Condition with Under-Drains

Water Elevation = 444 feet

Groundwater Table

PZ - 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.

PZ - 5

PZ - 2

PZ - 2A

V:\1755\active\175569040\geotechnical\analysis\W Pond S Slope Exploration\A-A' with Drains.gsz

Initial Dike

Gypsum - Fly Ash

Mine Spoil

Gypsum
PZ - 28A

PZ - 29A

SEEP/W Analysis

Sand (Underdrain)

Piping Potential:

      At Toe of Initial Dike (421.7,451.6)

      Total Head = 451.7 ft

      dH = 1 ft     dl = 4.2 ft

       iy = 0.24     icritical = 1.06

       FSpiping = 4.5

Distance  (feet)
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