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1. 0BIntroduction and Background 

The following report documents an interim assessment and maintenance plan associated 
with the Dike D structure in response to a specific request by the Environmental Protection 
Agency (EPA).  The EPA request was for the Tennessee Valley Authority (TVA) to provide a 
short term evaluation of the stability of Dike D as well as recommendations relative to 
development of an engineering monitoring and maintenance plan to be executed during the 
recovery phase of the December 2008 Kingston dredge cell  failure.  As designated by TVA 
this analysis assumes the short term recovery period extends two years.  This report 
evaluates the current facility geometry including the initial emergency mitigation buttress and 
provides recommendations relative to short term facility monitoring, maintenance and 
reporting.  
 
The December 22, 2008 dredge cell incident resulted in collateral impacts to the adjacent 
Dike D embankment structure which forms the western limits of the remaining facility ash 
pond.  Observations by Stantec Consulting Services Inc. (Stantec) personnel beginning on 
December 22nd indicated that the northernmost portion of the Dike D structure exhibited 
numerous longitudinal and transverse cracks at the ground surface and the western slopes 
along nearly the entire length were left in a near vertical scarp configuration.  The reference 
scarps delineated the eastern limits of the dredge cell mass failure.  As part of TVA’s 
emergency response team, Stantec was directed to oversee Dike D damage mitigation 
engineering.  These efforts included short term monitoring, geotechnical evaluation, short 
term mitigation engineering and oversight of associated buttress construction.  
Documentation of the initial mitigation engineering program is presented in the Stantec report 
titled: “Dike D Buttress Construction and Slope Inclinometers” dated June 23, 2009.  A 
general Kingston facility layout is illustrated in Figure 1. 
 
2. 1BDesign and Construction 

The Dike D design knowledgebase has been formed from available information which 
consists of historical TVA design drawings, operations manuals, Quality Control (QC) plans, 
related aerial photographs, topographic mapping, annual TVA inspection reports and direct 
conversations with TVA personnel.  The northern limits of the dike for a distance of roughly 
800 feet extending south from the Dike C intersection was formed in the early 1980s as part 
of the initial dredge cell operations.  Available information indicates this segment was part of 
a series of transitional deflector dikes and divider dikes which eventually formed the eastern 
limits of the dredge cell in this area.  The original dike structure which was predominantly 
west of the current alignment failed in 1984 as a result of foundation undermining associated 
with dredging and was later reconstructed.  The remaining structure alignment which extends 
to the south side of the ash pond was completed in 2004 to form the intermediate or 
emergency dredge cell as shown in TVA’s 10W425 series of design drawings.  These 
drawings indicate the dike was to be constructed with an initial 30-foot wide crest and 3:1 
(Horizontal: Vertical) outslopes.  In association with dredge cell development the original 
starter dike was overlain by a series of incremental dikes.  These overlying dikes were 
predominantly lost during the 2008 dredge cell failure.  
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Historical construction records associated with Dike D are primarily limited to general 
information presented in TVA annual inspection reports.  No formal as-built drawings for the 
dike have been identified to date.  Operational plan narratives related to development of the 
dredge cell dike system indicate that the dikes were to be constructed from compacted 
bottom ash and fly ash. 
 
Emergency buttress construction is documented within the June, 2009 Stantec report 
previously referenced.  Dike D western slope grading operations south of the emergency 
buttress was performed independently by TVA in association with the recovery efforts.  It is 
understood that the overlying incremental dike relics left in place following the dredge cell 
failure were removed and used as fill for these grading operations.  
 
Dike D geometry currently consists of an approximate 2,800 foot long structure with an 
elevation profile along the dike crest ranging from 774 feet along the northernmost 800 foot 
long segment to elevation 780 feet to the south.  Crest width ranges from roughly 20 to 80 
feet and outslopes range from roughly 2:1 (Horizontal: Vertical) to 4:1. 
 
Engineering observations, monitoring and mitigation construction immediately following the 
dredge cell failure began with periodic monitoring, construction of a clay soil surface veneer 
to reduce precipitation infiltration and installation of slope inclinometers along the crest of the 
dike.  Following these initial actions, a western outslope buttress was constructed along the 
northern limits of the dike.  Buttress construction included strategic use of limestone 
aggregates and geotextiles to form a base stabilization zone.  Geotechnical instrumentation 
was then installed to monitor the foundation materials and embankment performance during 
construction.  The main buttress embankment was constructed through controlled placement 
of bottom ash materials.  The completed bottom ash grade was then covered with clay soils 
to reduce the potential for surface water infiltration and erosion.  Two relic drainage pipes 
oriented roughly perpendicular to the dike within the buttress construction zone were also 
abandoned in place through grouting.  Detailed information regarding buttress construction 
documentation and as-built data is presented in the previously referenced report.   
 
3. 2BStability Assessment 

The short term assessment of Dike D stability includes a seepage analysis, slope stability 
analysis and consideration of key site observations made in association with the work to 
date.  Information available for use in this evaluation includes pertinent exploratory boring 
logs, laboratory testing and geotechnical instrumentation data from the published AECOM 
report titled “Root Cause Analysis of TVA Kingston Dredge Pond Failure from December 22, 
2008” dated June 25, 2009, recent Stantec geotechnical exploration and testing results as 
well as historical studies present in the facility records.  
 
3.1. 4BSlope Stability Analysis 

The analysis presented herein consists of an assessment of the global slope stability for the 
existing Dike D configuration under temporary (less than two years), drained, static loading 
conditions.  Slope stability analyses were performed at Dike D baseline Stations 6+50 and 
21+50.  The locations of these cross sections are illustrated on the drawing titled “Interim 
Dike D Assessment – Exiting Conditions and Baseline Layout” presented in Appendix A.  
The purpose of the slope stability analysis is to determine if the existing Dike D geometry and 
foundation conditions provide adequate factors of safety under the prescribed interim 
conditions.   
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For this analysis, the Dike D components are as follows: 
 

• Shale Bedrock 

• Fine Grained Sand to Sand with Silt 

• Sandy Silt to Silty Sand 

• Lean Clay Foundation Soil 

• Sensitive Silt/Clay 

• Hydraulically and Mechanically Placed Ash 

• Constructed Ash 

• Stone Base Layer 

• Cover Soil 

A summary of the general engineering classification and assigned slope stability shear 
strength parameters associated with these materials are outlined below.  Note the materials 
are listed in order from the base of the stability section to the ground surface.  

Shale Bedrock.  Available information indicates bedrock immediately underlying the 
structure consists of the Conasauga Shale formation.  This shale has a relatively high 
strength consistency in relation to the overlying native soils and forms the lower boundary of 
the stability model. 
 
Fine Grained Sand to Sand with Silt.  Located above the shale bedrock is a layer of 
relatively dense, fine to medium grained sand that is predominately classified as SP-SM and 
SP according to the Unified Soil Classification System (USCS).  Based on a correlation of 
site specific Standard Penetration Test (SPT) data to shear strengths, this material was 
modeled with a friction angle of 31 degrees and zero cohesion. 
  
Sandy Silt to Silty Sand.  The sandy silt to silty sand layer consists of loose materials that 
are predominately classified as ML and SM according to the USCS.  Based on a correlation 
of site specific Standard Penetration Test (SPT) data to shear strengths, this material was 
modeled with a friction angle of 27 degrees and zero cohesion. 
 
Lean Clay Foundation Soil.  The lean clay foundation soil layer consists of materials that 
are predominately classified as CL and CL-ML according to the USCS.  Based on the results 
of site specific direct shear and triaxial testing, this material was modeled with a friction angle 
of 30 degrees and zero cohesion (conservatively neglecting the measured cohesion). 
 
Sensitive Silt/Clay.  The sensitive silt/clay layer consists of a relatively thin (~0.5 to ~2.0 
foot) zone of silts and clays or in some cases a reported combination of clayey silts thinly 
interbedded with very fine flyash potentially located at the base of the ash pond materials.  
Based on the results of recent site specific testing this material was conservatively modeled 
with a friction angle of 28 degrees and zero cohesion (neglecting measured cohesion). 
 
It should be noted that the currently limited subsurface data along the Dike D corridor does 
not fully verify the presence of this material.  Varying forms of this material have been 
recently noted by AECOM in association with the dredge cell root cause analysis study and 
by Stantec in association with the ongoing Dike C stability evaluation.  It is anticipated that 
operational variables such as the limits of historical pond dredging and physical location 
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within the ash pond in relation to the sluice discharge points will limit the presence of the 
material to specific pond zones.  It is anticipated that future confirmation borings performed in 
association with the dredge cell closure design will define the aerial extent of the material as 
necessary.  For the purpose of this evaluation, the sensitive silt/clay layer was included 
within the stability model as a contingency to provide conservative results without requiring 
additional intrusive sampling and analysis at this time.   
 
Hydraulically and Mechanically Placed Ash.  The hydraulically and mechanically placed 
ash layer consists of bottom ash and fly ash materials that were placed using hydraulic or 
mechanical methods.  The sluiced and mechanically placed ash layer was conservatively 
modeled as one material with a friction angle of 25 degrees and zero cohesion based on 
available test data and Stantec’s experience with similar materials and placement conditions. 
 
Constructed Ash.  The constructed ash layer consists of bottom ash materials placed within 
the dredge cell using mechanical methods.  The constructed ash layer was modeled with a 
friction angle of 30 degrees and zero cohesion based on available test data and Stantec’s 
experience with similar materials and placement conditions. 
 
Stone Base Layer.  The stone base layer consists of materials placed during recent Dike D 
buttress construction activities.  These materials were placed as a drainage layer below the 
constructed bottom ash buttress against the Dike D embankment between approximate 
baseline Stations 1+00 and 8+00.  The stone base layer was modeled with a friction angle of 
38 degrees and zero cohesion. 
 
Cover Soil.  The cover soil layer consists of materials placed over the bottom ash buttress 
constructed against the Dike D embankment.  The cover soil layer was modeled with a 
friction angle of 24 degrees and zero cohesion based on information presented in 
UFoundations and Earth StructuresU, Naval Facilities Engineering Command (NavFac), Design 
Manual 7.1, Department of the Navy, May 1982. 
 
A summary of the shear strength parameters used in the global slope stability analysis is 
presented in the table below.  As discussed above, these values are based on site-specific 
testing, published information and Stantec’s experience with similar materials.   
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Table 1. Summary of Effective Stress Shear Strength Parameters  
Used in the Global Slope Stability Analysis 

Component 
Unit Weight 

γ (pcf) 
Cohesion/Adhesion 

c  (psf) 

Internal 
Friction Angle  

(°) 
Fine Grained Sand to Sand with Silt 118 0 31 
    
Sandy Silt to Silty Sand 105 0 27 
    
Lean Clay Foundation Soil 129 0 30 
    
Sensitive Silt/Clay 127 0 28 
    
Hydraulically and Mechanically Placed Ash 96 0 25 
    
Constructed Ash 93 0 30 
    
Stone Base Layer 105 0 38 
    
Cover Soil 120 0 24 

 
Modeling Methodology 
 
Slope stability calculations were performed using SLOPE/W® 2007, a slope stability program 
developed by GEO-SLOPE International, Ltd.  The Spencer Method was used to compute 
the factor of safety for the considered failure surfaces.  An optimization process was then 
conducted to obtain the critical failure surface.  The phreatic surface was positioned based 
on a review of Dike D piezometer readings, boring logs and seepage analysis results.   
 
Slope Stability Analysis Results 
 
The results of the static slope stability analyses under drained conditions for sections located 
at Dike D baseline Stations 6+50 and 21+50 indicate factors of safety of 1.9 and 1.5, 
respectively.  Graphical plots of these results are provided in Figures 2 and 3 below. 
 

 
Figure 2. Stability Section – Station 6+50 
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Figure 3. Stability Section – Station 21+50 

 
3.2. 5BSeepage Analysis 

Presented herein are the results of the seepage analysis performed for the controlling 
conditions anticipated at Station 21+50.  The objective is to provide an evaluation of 
anticipated seepage conditions as it relates to the short term stability of the Dike D structure.   

The steady state analysis was performed using the computer program SEEP/W (GEO-
SLOPE International Ltd).  The tailwater (main ash pond side) elevation was assumed at El. 
760 feet.  The headwater (dredge cell side) elevation was conservatively assumed at El. 765 
feet. 

Since the phreatic surface will be calculated from the analysis based on the applied 
boundary conditions, the saturated/unsaturated SEEP/W model was selected for all soils.  
Both volumetric water content function and hydraulic conductivity function were projected for 
each material. 

The volumetric water content function of each soil was estimated using the SEEP/W built-in 
sample functions.  Soil type and the saturated water content along with the minimum and 
maximum suctions were the input parameters.  The saturated water content, as summarized 
in Table 1, was determined based on the soil void ratios.  The default suctions (max. = 1,000 
pounds per square foot (psf) and min. = 0.01 psf) were used in the analysis.  The defined 
volumetric water content functions are shown in Figure 4. 

The volumetric water content functions were then used in conjunction with the saturated 
hydraulic conductivities (ksat) to define the hydraulic conductivity functions.  The ksat values 
used in the analysis are also presented in Table 2.  A typical ksat value was assumed for a 
soil based on the soil type per the guidelines presented by Milton E. Harr, UGroundwater and 
Seepage U, McGraw-Hill Book Company, 1962.   

The critical vertical hydraulic gradient ( ci ) of a soil can be computed from the following 
equation: 
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The critical hydraulic gradient for each soil is presented in the last column of Table 2. 

Table 2. Summary of Soil Parameters 

Volumetric  
Water Content Soil Horizon Saturated 

kv 
(cm/s) 

Ratio 
kh / kv 

 

Specific 
Gravity

Gs 

Void 
Ratio 

e 

Critical 
Gradient 

icr 
Saturated 

(%) 
Residual 

(%) 

Basis 

Sluiced and 
Mechanically 
Placed Ash 

3.0e-5 50 2.31 0.85 0.71 46 0.04 

Available 
Laboratory 

Data 
(Test Trench 

#3) 

Silts and 
Sands 1.0e-5 50 2.70 0.65 1.03 39 0.01 

Based on 
Typical 
Values 

Silty Clay 1.0e-5 50 2.70 0.65 1.03 39 0.01 
Based on 
Typical 
Values 

Sensitive 
Silt/Ash 3.0e-5 50 2.31 0.85 0.71 46 0.04 

Available 
Laboratory 

Data 
(Test Trench 

#3) 

Shale 1.0e-7 10 2.60 0.25 1.28 20 0.01 

Available 
Laboratory 

Data 
(Test Trench 

#3) 
 

Constant pressure (head) boundary conditions were applied to the model.  On the main ash 
pond side (tailwater), the head was assumed at El. 760 feet; on the dredge cell side 
(headwater), the head was assumed at El. 765 feet. 

The finite element mesh was composed of quad and triangle elements with an approximate 
global element size of 5 feet.  The mesh and the applied boundary conditions are shown in 
Figure 4. 
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Figure 4. Finite Element Mesh and Boundary Conditions 

Seepage Analysis Results 

Current standard engineering practice is to design embankment systems to provide a 
minimum factor of safety of 3 for exit gradient as computed from the following equation: 

modelingseepagefrom computedgradientexitMaximum  
materialemankmenttheofflotationcausinggradientverticalCritical

gradient.exitforsafetyofFactor
,

3

=
=

=

≥=

e

c

  i
i
FS

Where

i
iFS

eg

e

c
eg

 

Review of the seepage analysis results indicates that a maximum projected vertical exit 
gradient of 0.07 occurs on the tailwater side of the dike. This results in a factor of safety of 
10.1 against seepage piping or heave failure for Sluiced and Mechanically Placed Ash which 
is the material with critical gradient of 0.71 presented in Table 2.   

4. 3BConclusions and Recommendations 

Visual observations and instrumentation data reviewed to date indicate that the emergency 
buttress system and TVA grading related to Dike D have met the objectives of short term 
stabilization of the structure and eliminating the physical hazards associated with the near 
vertical western slope scarps that resulted from the adjacent dredge cell failure.  
 
The results of this analysis indicate that the existing Dike D configuration does provide 
adequate factors of safety for both global stability and steady state seepage under the 
designated short term two-year period for drained, steady state seepage and static loading 
conditions.  In consideration of initial observations relative to dike strain as evidenced by the 
surface cracks noted immediately following the dredge cell failure it is recommended that the 
current facility monitoring activities be formalized into a structured program for the duration of 
the anticipated two-year facility recovery period.  For continuity in the engineering 
interpretation of site conditions it is recommended that Stantec review and approve the 
written monitoring and maintenance program.  
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It is recommended that the Dike D monitoring program include monthly visual inspections 
and documentation as well geotechnical instrumentation monitoring, engineering review and 
reporting.  It is anticipated that the existing geotechnical instrumentation network consisting 
of both slope inclinometers and piezometers will be adequate for use in this program.  
Pertinent geotechnical instrumentation locations, boring logs and installation details are 
presented in Appendix B.  A draft Dike Inspection form is presented in Appendix C.  The 
interim instrumentation monitoring and dike inspection program should be developed and 
supervised by a qualified professional engineer.  The inspection program should include 
provisions for supplemental inspections to be performed at the discretion of the engineer in 
response to extraneous conditions such as site operations, construction activities and 
precipitation events. 
 
Facility maintenance should include maintaining the dike surface to promote positive, 
controlled drainage and control erosion.  It is recommended that sufficient roadway 
aggregate base designs be implemented to prevent rutting of the dike surface.  Specific 
consideration should be given to developing and maintaining roadway surfaces that are 
adequate for truck traffic associated with the ash recovery operations.  In addition, it is 
recommended that appropriate roadway side barriers be constructed to reduce the potential 
for vehicles to leave the roadway and overturn on dike side slopes.   
 
It is recommended that emergency action plans be developed for use in response to 
potential dike failures.  The emergency action plans should include stockpiling of materials 
and maintaining appropriate equipment and operators at the site for dike repair wherein rapid 
response may reduce the overall severity, risk and recovery cost.  It is recommended that 
emergency action plans include provisions to reduce the ash pond pool in the event of a dike 
emergency.  
 
It is understood that the pending dredge cell closure plan will integrate full long term 
evaluation and mitigation design of Dike D as part of those design and permitting efforts.  
 
The conclusions and recommendations presented herein were developed with the degree of 
care and skill normally exercised by competent members of the engineering profession.  Due 
to the nature of the project, no warranties can be provided regarding the conditions between 
boring locations or the actual performance of the dike. 
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Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

4.0 ft 1/15/09

1/16/09

766.3 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 26.5 ft

LOG

Elevation

1  of  1

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name PZ-3
N 556822.89,  E 2441588.49 (NAD27)
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  1

71
46

81
17

 P
Z 

B
O

R
IN

G
S

.G
P

J 
 F

M
S

M
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5.0 - 6.5

10.0 - 11.5

15.0 - 16.5

1.0

1.5

1.0

SPT-1

SPT-2

SPT-3

9-5-5

2-5-5

wh-wh-wh

SPTs driven with
140-lb auto hammer

Boring performed
prior to completion of
buttress

10.0 - 11.5, bulk
sample taken

wh = weight of
hammer

Piezometer installed

--

--

35

4.0'

11.5'

16.5'

762.0'

754.5'

749.5'

Buttress Aggregate (Not Sampled)

Bottom Ash, dark gray, dry to moist,
loose to medium dense, fine to
coarse grained sand-sized particles,
non-plastic, some fly ash

Fly Ash, dark gray, wet, very soft,
non-plastic

No Refusal /
Bottom of Hole

Top of Hole

1/14/09 1/14/09Completed

Jim Andrew

Jim Andrew

0.0'

Driller

766.0'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water 5.0 ft

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

3.5 ft 1/14/09

1/16/09

766.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 16.5 ft

LOG

Elevation

1  of  1

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name PZ-4
N 556814.11,  E 2441602.33 (NAD27)
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15.0 - 16.5

20.0 - 21.5

25.0 - 26.5

30.0 - 31.5

0.5

1.5

1.0

1.5

SPT-1

SPT-2

SPT-3

SPT-4

4-5-5

2-2-3

2-2-2

2-2-3

SPTs driven with
140-lb auto hammer

Boring performed
prior to completion of
buttress

Piezometer installed

16

--

17

--

13.0'

21.0'

30.5'
31.5'

750.7'

742.7'

733.2'
732.2'

Buttress Aggregate (Not Sampled)

Bottom Ash, dark gray, moist, loose
to medium dense, fine to coarse
grained sand-sized particles,
non-plastic

Fly Ash, dark gray, moist to wet,
medium stiff, non-plastic

Sandy Clay, red - brown, moist, soft

No Refusal /
Bottom of Hole

Top of Hole

1/15/09 1/15/09Completed

Jim Andrew

Jim Andrew

0.0'

Driller

763.7'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

5.7 ft 1/16/09

N/A

763.7 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 31.5 ft

LOG

Elevation

1  of  1

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name PZ-5
N 556958.41,  E 2441690.90 (NAD27)
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5.0 - 6.5

10.0 - 11.5

15.0 - 16.5

0.5

0.5

1.0

SPT-1

SPT-2

SPT-3

8-6-9

8-11-13

1-2-2

SPTs driven with
140-lb auto hammer

Boring performed
prior to completion of
buttress

Piezometer installed

--

--

--

4.5'

10.5'
11.5'

16.5'

759.2'

753.2'
752.2'

747.2'

Buttress Aggregate (Not Sampled)

Bottom Ash, dark gray, dry, medium
dense, fine to coarse grained
sand-sized particles, non-plastic

Clay, red - brown, moist, very stiff

Fly Ash, dark gray, wet, soft,
non-plastic

No Refusal /
Bottom of Hole

Top of Hole

1/15/09 1/15/09Completed

Jim Andrew

Jim Andrew

0.0'

Driller

763.7'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

4.3 ft 1/16/09

N/A

763.7 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 16.5 ft

LOG

Elevation

1  of  1

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name PZ-6
N 556944.60,  E 2441707.83 (NAD27)
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5.0 - 6.5

10.0 - 11.5

15.0 - 16.5

20.0 - 21.5

25.0 - 26.5

0.0

0.5

0.5

0.5

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

4-8-7

2-1-1

wh-wh-wh

1-1-1

1-2-2

SPTs driven with
140-lb auto hammer

Boring performed
prior to completion of
buttress

wh = weight of
hammer

Piezometer installed

--

20

9

--

--

5.0'

10.0'

23.2'

26.5'

755.0'

750.0'

736.8'

733.5'

Buttress Aggregate (Not Sampled)

Bottom Ash, dark gray, moist,
medium dense, fine to coarse
grained sand-sized particles,
non-plastic

Fly Ash, dark gray, moist to wet,
very soft, non-plastic

Sandy Clay, red - brown, moist, soft

No Refusal /
Bottom of Hole

Top of Hole

1/15/09 1/15/09Completed

Jim Andrew

Jim Andrew

0.0'

Driller

760.0'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

5.4 ft 1/16/09

N/A

760.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 26.5 ft

LOG

Elevation

1  of  1

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name PZ-7
N 557105.47,  E 2441791.06 (NAD27)
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10.0 - 11.5

15.0 - 16.5

0.0

0.0

SPT-1

SPT-2

1-2-2

2-1-1

SPTs driven with
140-lb auto hammer

Boring performed
prior to completion of
buttress

Piezometer installed

--

--

7.3'

16.5'

752.8'

743.6'

Buttress Aggregate (Not Sampled)

Ash, dark gray, wet, very soft,
non-plastic

No Refusal /
Bottom of Hole

Top of Hole

1/15/09 1/15/09Completed

Jim Andrew

Jim Andrew

0.0'

Driller

760.1'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

5.0 ft 1/15/09

N/A

760.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 16.5 ft

LOG

Elevation

1  of  1

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name PZ-8
N 557088.57,  E 2441818.68 (NAD27)
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Elevation

N/A

757.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No.

Boring advanced
using 3 1/4 " Hollow
Stem Augers

59.0 ft

Geotechnical Exploration

1  of  2

Sample #

7/21/09

OVERBURDEN, (Augered, no
sampling)

Top of Hole

4/20/09 4/20/09Completed

Ben Halada

Ben Halada N/A

Kingston, Tennessee

0.0'

Driller

757.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

SUBSURFACE

Run

Depth

Run Depth

Lithology

RQD

Page:

Rec. Ft.Depth

Project No.

Project Name SI-11
N 557065.24,  E 2441439.30 (NAD27)

LOG  (DRAFT)

Remarks
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Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

Kingston Ash Pond

171468117

Description Rock Core



Sample #

7/21/09

2  of  2

Elevation

Mois.Cont. %

Rec. %

BlowsOverburden

Boring backfilled with
bentonite cement
grout from 0.0 ft to
74.0 ft

No Core, Rock like resistance
(Augered)

55.0'

59.0'

702.8'

698.8'

OVERBURDEN, (Augered, no
sampling) (Continued)

Auger Refusal /
Bottom of Hole

Slope Indicator (59.0 ft of pipe)  installed with a concrete pad and flushmount cover

Rec. Ft.

Total Depth

Location

Boring No. 59.0 ft

Stantec Consulting Services Inc.

RemarksRQD

Page:

Rec. Ft.Depth

Project No.

Project Name SI-11
N 557065.24,  E 2441439.30 (NAD27)

LOG  (DRAFT)
SUBSURFACE

Kingston Ash Pond

171468117

Run Depth
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Description Rock Core

Lithology

Run

Depth



Elevation

N/A

784.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No.

Boring advanced
using 4 1/4 " Hollow
Stem Augers

89.5 ft

Geotechnical Exploration

1  of  3

Sample #

7/21/09

OVERBURDEN, Ash

(Augered without sampling)

Top of Hole

4/30/09 5/1/09Completed

Ben Halada

Ben Halada N/A

Kingston, Tennessee

0.0'

Driller

784.1'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

SUBSURFACE

Run

Depth

Run Depth

Lithology

RQD

Page:

Rec. Ft.Depth

Project No.

Project Name SI-12
N 555869.23,  E 2441063.93 (NAD27)

LOG  (DRAFT)

Remarks
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Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

Kingston Ash Pond

171468117

Description Rock Core



Sample #

7/21/09

Boring backfilled with
bentonite cement
grout from 0.0 ft to
89.5 ft

Elevation

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

No Core, Rock like resistance
(Augered)

78.5'

89.5'

705.6'

694.6'

OVERBURDEN, Ash

(Augered without sampling) 
(Continued)

2  of  3

Auger Refusal /
Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 89.5 ft

RemarksRQD

Page:

Rec. Ft.Depth

Project No.

Project Name SI-12
N 555869.23,  E 2441063.93 (NAD27)

LOG  (DRAFT)
SUBSURFACE
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Kingston Ash Pond

171468117

Run DepthDescription Rock Core

Lithology

Run

Depth



Stantec Consulting Services Inc.

Slope Indicator (100 ft of pipe)  installed with a concrete pad and protective cover

Mois.Cont. %

Rec. %

Overburden

Kingston Ash Pond

BlowsRec. Ft.

Total Depth

Location

Boring No. 89.5 ft

3  of  3

Sample #

7/21/09

Elevation Rec. Ft. RemarksRQD

SUBSURFACE

171468117

Page:

Depth

Project No.

Project Name SI-12
N 555869.23,  E 2441063.93 (NAD27)

LOG  (DRAFT)

Run
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Description Rock Core

Depth

Run Depth

Lithology



Elevation

N/A

777.9 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No.

Boring advanced
using 4 1/4 " Hollow
Stem Augers

83.3 ft

Geotechnical Exploration

1  of  3

Sample #

7/21/09

OVERBURDEN, (Augered, no
sampling)

Top of Hole

5/11/09 5/11/09Completed

Ben Halada

Ben Halada N/A

Kingston, Tennessee

0.0'

Driller

777.9'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

SUBSURFACE

Run

Depth

Run Depth

Lithology

RQD

Page:

Rec. Ft.Depth

Project No.

Project Name SI-9
Not Yet Surveyed

LOG  (DRAFT)

Remarks
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Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

Kingston Ash Pond

171468117

Description Rock Core



Sample #

7/21/09

Boring backfilled with
bentonite cement
grout from 0.0 ft to
83.3 ft

Elevation

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

No Core, Rock like resistance
(Augered)

72.9'

83.3'

705.0'

694.6'

OVERBURDEN, (Augered, no
sampling) (Continued)

2  of  3

No Refusal /
Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 83.3 ft

RemarksRQD

Page:

Rec. Ft.Depth

Project No.

Project Name SI-9
Not Yet Surveyed

LOG  (DRAFT)
SUBSURFACE
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Kingston Ash Pond

171468117

Run DepthDescription Rock Core

Lithology

Run

Depth



Stantec Consulting Services Inc.

Slope Indicator (83.3 ft of pipe)  installed with a concrete pad and flushmount cover

Mois.Cont. %

Rec. %

Overburden

Kingston Ash Pond

BlowsRec. Ft.

Total Depth

Location

Boring No. 83.3 ft

3  of  3

Sample #

7/21/09

Elevation Rec. Ft. RemarksRQD

SUBSURFACE

171468117

Page:

Depth

Project No.

Project Name SI-9
Not Yet Surveyed

LOG  (DRAFT)

Run

FM
S

M
_L

E
G

A
C

Y
  1

71
46

81
17

 K
IN

G
S

TO
N

 IN
S

TR
U

M
E

N
TA

TI
O

N
.G

P
J 

 F
M

S
M

.G
D

T 
 7

/2
1/

09

Description Rock Core

Depth

Run Depth

Lithology

























Boring location
surveyed by TVA

Boring logged by
auger cuttings; no
sampling performed

material becomes wet
at 18.5 feet

1.7'

8.5'

37.5'

772.5'

765.7'

736.7'

Fat Clay (fill), red - brown, moist,
medium stiff

Ash, dark gray, dry, fine to coarse
grained sand-sized particles,
non-plastic

Bottom Ash, dark gray, dry to wet,
fine to coarse grained sand-sized
particles, non-plastic

Silty Sand (alluvium), orange to
brown, wet, fine grained, poorly
graded

Top of Hole

12/28/08 12/28/08Completed

Patrick Kiser

Patrick Kiser

0.0'

Driller

774.2'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

N/A N/A

N/A

774.2 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 73.7 ft

LOG

Elevation

1  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-1
N 556623.08,  E 2441563.81 (NAD27)
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decreasing fines
content with depth

Slope Inclinometer
B-1 installed

66.7'

73.7'

707.5'

700.5'

Silty Sand (alluvium), orange to
brown, wet, fine grained, poorly
graded (Continued)

Shale, (augered)

No Refusal /
Bottom of Hole

Top of Rock = 66.7'
Elevation (707.5')

Rec. Ft.

Total Depth

Location

Boring No. 73.7 ft

LOG

Elevation

2  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-1
N 556623.08,  E 2441563.81 (NAD27)
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5.0 - 6.5

10.0 - 11.5

12.5 - 14.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

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

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

5-6-15

8-14-11

19-24-24

8-13-14

5-5-6

3-2-2

wh-wh-wh

wh-wh-wh

wh-wh-wh

wh-wh-wh

wh-wh-wh

1-1-3

2-2-1

wh-wh-wh

wh-wh-3

Boring location
surveyed by TVA

SPTs driven with
140-lb auto hammer

material is dry from
5.0 feet to 12.5 feet

material becomes wet
at 17.5 feet

wh = weight of
hammer

--

15

--

--

--

--

24

--

--

--

--

--

26

46

--43.5'730.6'

Bottom Ash, gray to dark gray, dry
to wet, very loose to dense, fine to
coarse grained, sand-sized
particles, non-plastic

Top of Hole

12/26/08 12/27/08Completed

Jim Andrew

Jim Andrew

0.0'

Driller

774.1'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

N/A N/A

N/A

774.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 78.0 ft

LOG

Elevation

1  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-2
N 556877.44,  E 2441744.70 (NAD27)
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45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

2-3-2

1-wh-wh

wh-wh-wh

2-1-3

2-4-5

2-2-2

5-5-6

6-9-8

3-2-1

9-10-10

9-7-10

decreasing fines
content with depth

Slope Inclinometer
B-2 installed

--

21

--

--

--

24

--

--

--

--

23

73.6'

78.0'

700.5'

696.1'

Silty Sand (alluvium), orange to
brown, wet, very loose to medium
dense, fine grained, poorly graded 
(Continued)

Shale, (augered)

No Refusal /
Bottom of Hole

Top of Rock = 73.6'
Elevation (700.5')

Rec. Ft.

Total Depth

Location

Boring No. 78.0 ft

LOG

Elevation

2  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-2
N 556877.44,  E 2441744.70 (NAD27)
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Boring location
surveyed by TVA

Boring logged by
auger cuttings; no
sampling performed

material becomes wet
at 18.0 feet

Zone of coarse gravel
25.0 feet - 30.0 feet

42.0'728.9'

Bottom Ash, dark gray to gray,
damp to wet, fine to coarse grained
sand-sized particles, non-plastic

Top of Hole

12/29/08 12/29/08Completed

Patrick Kiser

Patrick Kiser

0.0'

Driller

770.9'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

N/A N/A

N/A

770.9 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 60.2 ft

LOG

Elevation

1  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-3
N 557061.67,  E 2441887.56 (NAD27)
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Slope Inclinometer
B-3 installed

56.5'

60.2'

714.4'

710.7'

Silty Sand (alluvium), orange to
brown, wet, fine grained, poorly
graded (Continued)

Shale, (augered)

No Refusal /
Bottom of Hole

Top of Rock = 56.5'
Elevation (714.4')

Rec. Ft.

Total Depth

Location

Boring No. 60.2 ft

LOG

Elevation

2  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-3
N 557061.67,  E 2441887.56 (NAD27)
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S
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2.0 - 3.5

5.0 - 6.5

7.5 - 9.0

10.0 - 11.5

15.0 - 16.5

20.0 - 21.5

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

1.5

1.4

1.2

0.6

0.6

0.9

1.5

1.0

1.5

1.5

1.5

1.5

0.6

1.2

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

8-24-35

5-5-7

5-14-16

3-7-5

2-3-1

1-1-3

4-10-9

3-4-5

4-5-3

2-2-4

3-3-1

2-1-3

1-2-3

1-1-1

Boring location
surveyed by TVA

SPTs driven with
140-lb auto hammer

material becomes wet
at 12.0 feet

SPT-12 sample split,
35.0 - 35.6 & 35.6 -
36.5

--

24

17

17

--

29

--

--

20

--

--

--

--

19

4.5'

7.8'

15.9'

22.6'

35.4'

759.7'

756.4'

748.3'

741.6'

728.8'

Bottom Ash, gray to dark gray, dry
to damp, very dense, fine to coarse
grained sand-sized particles,
non-plastic

Sandy Lean Clay, red - brown,
moist, medium stiff to stiff, with
sand sized chert particles

Bottom Ash, gray to dark gray, dry
to wet, loose to medium dense, fine
to coarse grained sand-sized
particles, non-plastic

Sandy Lean Clay, red - brown,
moist, medium stiff to stiff, with
sand layers and lenses

Bottom Ash, gray to dark gray, dry
to wet, loose to medium dense, fine
to coarse grained sand-sized
particles, non-plastic

Silty Sand (alluvium), orange to
brown, wet, very loose to loose, fine
grained, poorly graded

Top of Hole

12/28/08 12/29/08Completed

Patrick Kiser

Patrick Kiser

0.0'

Driller

764.2'

Date/Time

Date/Time

Surface Elevation

Date Started

Depth to Water

Depth to Water N/A

G. Thompson

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Kingston, Tennessee

N/A N/A

N/A

764.2 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 59.5 ft

LOG

Elevation

1  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-4
N 556934.61,  E 2442066.28 (NAD27)
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Slope Inclinometer
B-4 installed

52.1'

59.5'

712.1'

704.7'

Silty Sand (alluvium), orange to
brown, wet, very loose to loose, fine
grained, poorly graded (Continued)

Shale, (augered)

No Refusal /
Bottom of Hole

Top of Rock = 52.1'
Elevation (712.1')

Rec. Ft.

Total Depth

Location

Boring No. 59.5 ft

LOG

Elevation

2  of  2

Sample #

4/20/09

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services, Inc.

Kingston Fossil Plant Dike D Buttress

171468117

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name B-4
N 556934.61,  E 2442066.28 (NAD27)
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Appendix C 

Draft Dike Inspection 
Reporting Form 

 












