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Executive Summary

Stantec Consulting Services Inc. (Stantec) has completed the geotechnical exploration and
slope stability evaluation for the DuPont Road Dredge Cell at the Tennessee Valley
Authority’s (TVA) Johnsonville Fossil Plant. The dredge cell was constructed in the early
1990’s and has been experiencing water seepage along the perimeter slopes, at the
interface of the upper and lower dikes. Stantec has been tasked to design a less permeable
cap and a leachate collection system as a measure to reduce the infiltration of surface
drainage, reduce the potential for elevated water levels in the cell, and address the seepage
issues. The purpose of this study is to evaluate the stability of dredge cell and provide
information and recommendations to support design and construction of the cap and
leachate collection system. To this end, Stantec reviewed historical documents, developed
and executed a geotechnical exploration to obtain subsurface information; installed and
monitored piezometers; and performed slope stability analyses to evaluate the stability of the
dike for long-term conditions.

Two cross-sections were evaluated as part of this study; Section A-A’ through the tallest
portion of the dredge cell and B-B’ through the tallest portion of the clay perimeter dike at the
northwestern corner of the cell. Stantec developed the cross-sectional geometry and
subsurface profile based on historic documentation, survey information, piezometer data,
and the subsurface exploration performed as part of this study.

Previous studies performed by TVA included the installation of piezometers and monitoring
of water levels in the dredge cell over a three year period. These piezometric data were
used in the modeled analyses. Stantec performed three sets of static slope stability analyses
to evaluate existing slope configurations at various water levels within the dredge cell. The
water levels modeled are (i) high water level during wet season, (ii) low water level during dry
season and (iii) an anticipated lower water level after cap and leachate collection system
installation. The estimated water levels were based on the piezometer data provided in a
TVA seepage study report published in 2008 and shown in Figure 4 of this report. According
to the TVA report, the water level in the wet season varies from elevation 430 ft near the
middle of the cell to elevation 420 ft along the perimeter. Corresponding water level during
dry season reportedly varies from elevation 420 ft to 412 ft. An anticipated water elevation of
409 ft was used for analyses after installing the cap and leachate collection system.

For a high water level associated with wet season, the analyses results indicate the long-
term factor of safety for global, deep-seated failures varies from 1.5 at section A-A’ to 1.3 at
cross-section B-B’. Corresponding global factor of safety for a dry season low water level
varies from 1.6 at cross-section A-A’ to 1.4 at cross-section B-B’.

The calculated factor of safety for a maintenance-type, shallow failure at wet season water
level is 1.2 at both cross-sections A-A’ and B-B’. Corresponding factors of safety at the dry
season water level vary from 1.4 at cross-section A-A’ to 1.2 at cross-section B-B’. It should
be noted that the critical failure surfaces for wet season water levels are within the Phase II
ash dike and those for dry season water levels are within the Phase I clay dike. TVA
Drawing 10W218-4, R0 indicates the Phase I clay dike was built for a minimum long term
factor of safety of 1.4. The factor of safety values are shown in Table 8 of this report.

The results of analyses with the cap and leachate collection system indicate an increase in
factor of safety for both global and maintenance failure at the two analyzed cross-sections.
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These results indicate the factor of safety for global failures increases to 1.9 at section A-A’
and 1.5 at cross-section B-B’. Corresponding factors of safety for maintenance-type failures
increases to 1.5 at cross-section A-A’ and 1.3 at cross-section B-B’.

Based on the results of the slope stability analyses, the existing configuration of the Phase I
clay dike does not provide the required factor of safety against shallow, maintenance-type
failures and portions of the dike do not provide adequate factors of safety against deep
seated, global failure. Lowering the water level in the cell improves the factors of safety, but
portions of the Phase I clay dike will not provide adequate factors of safety for shallow,
maintenance-type failures even when the water level in the cell lowers as a result of the
construction of the new cap and reduction in infiltration. This does not imply that the dredge
cell is in immediate danger of failure, but TVA should undertake measures to improve the
factor of safety of this facility as per the recommendations presented herein.

Stantec anticipates the proposed cap will help lowering the water level in the dredge cell.
However, the effect of the new cap on long-term water levels is not yet known. Instead of
flattening the slopes of the Phase I dike or implementing other measures to improve stability,
Stantec recommends constructing the improved cap, installing additional piezometers around
the perimeter of the dredge cell and within the Phase I clay dike, and monitoring the water
levels in the piezometers for a period of one year. This will help to develop an understanding
the effect of the cap on the long-term water levels in the cell. The water levels in the
piezometers should be measured at least once per month over the one year monitoring
period. At the end of the monitoring period, the stability of the dredge cell should be re-
evaluated using the piezometric data.

Lowering the water level in the dredge cell will not provide acceptable factor of safety for
shallow, maintenance-type failures. These maintenance-type failures are associated with a
shallow slide within the Phase I clay dike which exhibits a relatively steep slope of 2.5H:1V
(Horizontal:Vertical). Based on the analyses performed as part of this study, Stantec
recommends armoring sections of the Phase I clay dike in excess of 14 feet in height with 3
feet of riprap to provide the required factor of safety. A brief review of topographic survey
information suggests approximately 20% of the length of the Phase I dike is taller than 14
feet.

Review of the piezometer data provided in the TVA seepage study indicates water levels
within the dredge cell are above the top of the Phase I clay dike for most of the year. Even
during dry seasons, the lowest recorded water levels in the piezometers adjacent to the
perimeter Phase I dike are around elevation 412 feet. As such, Stantec recommends a
temporary dewatering trench be constructed around the perimeter of the dredge cell in order
to lower the water level in the cell to a maximum evaluation of 412 feet. The lowered water
level should be maintained during construction to reduce the potential for water build up
behind the cap and possible “blowout” of the cap material. Additional recommendations
associated with design and construction of the improved cap and leachate collection system
are provided herein.

This report provides detailed discussions of the scope of work performed as part of this
study; results of the historic document review, subsurface exploration, and laboratory testing
program; assumptions, methodologies and results of the engineering analyses; and
Stantec’s conclusions and recommendations for future actions.
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1. Introduction

1.1. Background and Purpose

The DuPont Road Dredge Cell is an inactive ‘dry’ ash storage area at the Tennessee Valley
Authority’s (TVA) Johnsonville Fossil Plant located in New Johnsonville, Humphreys County,
Tennessee. The dredge cell is approximately 22 acres in area and was constructed in the
early 1990’s. The cell is filled with dredged ash enclosed by two perimeter dikes, a clay dike
at the bottom and an ash dike at the top. The cell, closed in the summer of 2001, has been
experiencing water seepage along the perimeter slopes, at the interface of the upper and
lower dikes. Approximately 50% of the perimeter exhibits wet soils or ponded water at these
locations regardless of season or prior rainfall conditions. TVA has made previous attempts
to address this issue by planting trees on the landfill surface with the intent of intercepting
infiltration from surface drainage instead of allowing it to seep into the underlying ash.
Those trees were recently destroyed by an unintended mowing and TVA was recently asked
by TDEC to more aggressively pursue a solution to this problem. Stantec has been tasked
to design a less permeable cap and a leachate collection system as a measure to reduce
the infiltration of surface drainage, reduce the potential for elevated water levels in the cell,
and address the seepage issues. The purpose of this study is to evaluate the stability of
dredge cell and provide information and recommendations to support the design and
construction of the cap and leachate collection system.

1.2. Project Location and Description

The Johnsonville Fossil Plant is situated on the eastern shore of Kentucky Lake (Tennessee
River), approximately 12 miles west of Waverly, Tennessee. The plant is on the north side
of US 70, approximately 3,000 feet from the US 70 bridge over Kentucky Lake. The dredge
cell is located on the northeast side of the facility, between North Street and County Road
929. An aerial view of the plant is shown in Figure 1.

Development of the original dredge cell configuration included the construction of a clay
perimeter dike (Phase I dike) and compacted clay bottom liner. Clay soils were excavated
from within the dredge cell footprint to provide material for construction o f the Phase I dike.
The surface elevation of the clay liner is reported to be at approximate elevation 393 feet
and the top of the Phase I dike is reportedly at elevation 416 feet. Both bottom ash and fly
ash were dredged from the ash pond and sluiced to the subject dredge cell, allowed to
settle, and the water decanted and returned to a stilling pond. When the ash fill reached an
elevation approaching the top of the Phase I dike, TVA constructed a second tier dike
(Phase II dike) just inside of the Phase I dike and on top of the dredged ash to provide for
additional storage in the cell. The Phase II dike was constructed using ash excavated from
within the dredge cell that was dewatered, and compacted in lifts. The Phase II dike was
reportedly constructed up to elevation 430 feet. After filling the cell with dredge ash and
dewatering, the final grading of the ash material was completed and the cell was
subsequently capped in 2001 with 18 inches of compacted soil and 6 inches of vegetative
cover.
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Johnsonville Fossil Plant
New Johnsonville

Humphreys County, Tennessee Figure 1. Facility Overview
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1.3. Scope of Work

The geotechnical study was performed to evaluate the stability of the existing cell
configuration and to provide recommendations for designing a cap and leachate collection
system. The scope of work for this effort included the following tasks:

 Review of available documentation to develop a work plan for the geotechnical
exploration and engineering evaluations;

 Develop and execute a geotechnical exploration to collect data for slope
stability analyses;

 Installation of piezometers to monitor water levels in the cell;

 Execution of a laboratory testing program to develop strength data to support
engineering analyses;

 Prepare cross-sections as per topographic survey. Survey services were
provided by TVA;

 Perform slope stability analyses of the dike for static, long-term condition; and

 Develop a geotechnical report, outlining the results of the exploration,
discussing the engineering analyses, and providing recommendations regarding
slope stability and construction of the cap and leachate collection system.

2. General Site Description and Geologic Setting

2.1. Site Description

The dredge cell is constructed on a 35-acre tract located at the northeast side of the power
plant facility. The dredge cell is surrounded by the DuPont plant on the north, TVA fuel
tanks and gas turbines on the west, a closed landfill on the south, and a railroad track
followed by undeveloped wooded tracts on the east. Prior to dredge cell construction, the
property was an undeveloped wooded tract. Pre-construction contours indicate the site was
moderately sloping with grades varying between elevations 396 feet and 402 feet. A
drainage swale bisected the site directing drainage towards the northwest.

2.2. Geologic Setting

The plant is located in the west-central part of Tennessee, along the eastern bank of the
Tennessee River, just south (upstream) of the confluence of the river and Trace Creek. As
such, much of the site is underlain by alluvium and terrace deposits varying in thickness
from less than 20 feet along the tributary stream banks up to more than 100 feet within the
floodplain of the Tennessee River. Foundation drilling for the railroad bridge south of the
plant indicated that alluvial deposits ranged up to 67 feet in depth, and averaged 60 feet
deep beneath the floodplain (now submerged by Kentucky Lake) of the Tennessee River.
Near the surface the alluvium consisted of fine grained silt and silty clay that grade into sand
and river gravel with increasing depth. A groundwater monitoring well drilled at the Active
Ash Disposal Area in 1986 encountered bedrock at approximate Elevation 290 feet. The
sand and gravel alluvium was logged as about 40 feet thick.
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The underlying bedrock consists of the Lower Mississippian age Fort Payne Formation and
Devonian age Chattanooga Shale and Camden Formations, in general order of descending
lithology. The Fort Payne Formation varies from a sandy, cherty limestone in the upper
portions of the unit to an interbedded shale and cherty limestone lower in the stratigraphic
column. The Chattanooga Shale is a fissile, carbonaceous shale thought to act as an
aquitard preventing the downward migration of groundwater, etc. into the underlying
Camden formation, the principal aquifer in the region. The Camden formation consists of
thin beds of cherty limestone interbedded with hard, dense, brittle, white chert, separated by
softer gritty clay layers. Previous drilling at the site, discussed in reports and other
documentation provided by TVA, suggests the presence of several small faults and a larger
fault in the bedrock underlying the plant, as inferred from borehole data in the Camden
Formation.

3. Review of Available Information

3.1. General

As part of this study, Stantec reviewed documents provided by TVA with the objective of
developing an understanding of the history and development of the dredge cell. The
following documents were reviewed as part of this assessment:

 Drawing No. 10W218-1: Plan and Gravity Drain - Main Plant – Ash Dredge Cell
- East of Gas Turbines, R0 and R3

 Drawing No. 10W218-2: Profile, Sections and Details - Main Plant – Ash
Dredge Cell - East of Gas Turbines, R0 and R3

 Drawing No. 10W218-3: Spillway, Plan and Sections - Main Plant – Ash Dredge
Cell - East of Gas Turbines, R0 and R3

 Drawing No. 10W218-4: Sump Pump Box for Underdrain, Plan, Sections and
Details - Main Plant – Ash Dredge Cell - East of Gas Turbines, R0 and R3

 Drawing No. 10W218-5: Closure, Plan and Sections - Main Plant – Ash Dredge
Cell - East of Gas Turbines, R2

 "Johnsonville Steam Plant – Evaluation of Tree Plantation Control of Ashfill
Seepage", TVA Internal Study Paper by M. D. Williams, et. al., November,
2008.

 Johnsonville Fossil Plant – Operations Manual - Dredge Ash Disposal Area,
April, 2001.

 Site Topographic Survey, Drawing No. 461 K 553(D) R.0, 2009.

3.2. Dike Cross-Section

Based on the review of available design plans, the Phase I dike varies from less than 10 feet
up to about 18 feet in height. The Phase II dike was constructed within the limits of the cell,
on top of dredged ash. The base of the Phase II dike is situated at approximate elevation
411 feet. The drawings suggest the top of Phase I and Phase II dikes are at elevation 413.5
feet and 423.5 feet, respectively. However, the TVA paper “Evaluation of Tree Plantation
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Control of Ashfill Seepage” reported top of dike elevations at 416 feet and 430 feet,
respectively.

Figure 2. Design Cross-Section of Perimeter Dikes from TVA Drawing 10W218-1

The drawing 10W218-3, R3 showed the Phase II ash dike as two tiered. An as-built drawing
was not available to confirm the dike configuration. Our conversation with plant personnel
indicated the ash dike was constructed as single tier, similar to what is shown in Figure 2.
The Closure Plan and Section Drawing (No. 10W218-5, R2), prepared in 2001, shows the
Phase II dike as a single tier as well. This drawing depicts the closure cross-section and
outlines the placement of fill at the toe of the Phase II dike within the setback and placement
of the cover. Field observations and recent topographic survey data further indicate the
setback area was filled as part of the closure. Therefore, Stantec modeled a single-tiered
Phase II dike and an ash-filled setback area for stability analyses based on the closure
cross-section and latest topographic survey data provided by TVA. Figure 3 depicts the
design closure cross-section shown on TVA drawing 10W218-5 R2.

Figure 3. Design Closure Cross-Section from TVA Drawing 10W218-5 R2

For this study, Stantec used Phase I and II top-of-dike elevations of 414 feet and 430 feet
based on the latest topographic survey data provided by TVA.
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4. Subsurface Exploration

4.1. General

Stantec prepared a subsurface exploration program based on a review of historic
documents, geologic mapping, aerial photography, available topographic mapping, and site
observations. The boring locations were established in the field by Stantec personnel based
on existing site features. A survey request has been submitted to TVA to have the as-drilled
locations and elevations established in the field by TVA survey personnel. Only the
piezometer locations were surveyed as of this writing.

The subsurface exploration program consisted of drilling and sampling 16 soil test borings
on perimeter dikes and within the dredge cell. The borings were drilled using a track-
mounted rotary drill rig. These borings (DDC-1 through DDC-16) were extended to depths
of about 31.5 to 48 feet below the existing ground surface. The boring layout in Appendix A
shows the locations of the borings. The borings were backfilled with sand and cement-
bentonite grout. Table 1 provides a summary of the borings advanced as part of the subject
geotechnical exploration.

Table 1. Summary of Borings

Boring No.
Approximate

Surface Elevation
Boring Termination

Depth, ft
Bottom of Hole

Elevation, ft

DDC-1 414.0* 41.5 372.5
DDC-2 413.0* 31.5 381.5
DDC-3 432.7 41.5 391.2
DDC-4 400.0* 41.5 358.5
DDC-5 414.0* 41.5 372.5
DDC-6 440.0* 48.0 392.0
DDC-7 432.9 41.5 391.4
DDC-8 415.0* 31.5 383.5
DDC-9 404.0* 41.5 362.5

DDC-10 403.0* 41.5 361.5
DDC-11 415.0* 41.5 373.5
DDC-12 430.7 41.5 389.2
DDC-13 432.1 39.5 392.6
DDC-14 414.0* 31.5 382.5
DDC-15 408.0* 41.5 366.5
DDC-16 432.5 40.5 392.0

*Boring Elevation was obtained by interpolation from plan contours provided by TVA.

In general, standard penetration (SP) tests were performed in each of the borings to obtain
information as to the consistency or density of the dike and foundation materials and to
obtain samples for subsequent laboratory testing. Thin-wall Shelby tube samples were also
obtained at select locations within cohesive soil to obtain relatively undisturbed samples for
laboratory strength and permeability testing. A Stantec geologist or geotechnical engineer
was on site full time with the rig to observe the drilling and piezometer installation
operations; prepare boring logs, and sampling. The boring logs prepared in the field
included visual classifications of the soil samples and notations of lithologic changes within
or between samples. The final boring logs included in this report are a revised version of the
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field logs based on further observation of the soil samples in the laboratory and test data.
Typed boring logs are included in Appendix B.

The borings were drilled using an automatic hammer to advance the split spoon sampler. In
SP testing, the number of blows required to advance a standard two-inch (outer diameter)
split barrel sampler the last 12 inches of the typical total 18 inch penetration by means of a
140 pound hammer with a free fall of 30 inches, is the standard penetration resistance value
(N). This value is used to estimate the in situ relative density of cohesionless soils and the
consistency of cohesive materials. Standard correlations for SP test have historically been
based upon blow counts using a safety hammer (rope/cat-head) system, generally
estimated to be about 60 percent efficient. Thus, most correlations report values termed as
N60 data. The efficiency of the automatic hammers used for this exploration was estimated
to be about 80 percent based on previous efficiency test of Stantec drill rigs equipped with
automatic hammers. As such, Stantec corrected the blow counts resulting from SP testing
using the automatic hammer. The correction of the SP data is discussed in further detail in
Section 5.2.1 of this report.

Piezometers were installed at five boring locations to assist in developing an understanding
of the piezometric surface for use in the slope stability analyses. The piezometers were
constructed from 1-inch diameter Schedule 40 PVC riser pipe and 5-foot long No. 10 slot
well screens. The annular backfill consisted of a sand filter pack to some distance above
the screen followed by a minimum 2-foot bentonite seal. After allowing the bentonite to
hydrate, the remaining annulus was backfilled with cement-bentonite grout tremmied into
place. Piezometer constructions were completed with a concrete surface pads and
aluminum risers and were protected by concrete-filled steel bollards. Piezometer locations
and installation logs are provided in Appendix C.

4.2. Subsurface Conditions

Based on the borings, the subsurface conditions at the site can be generalized as outlined in
Table 2 below. The subsurface lithology, SP blow counts, and laboratory test data are
shown on individual boring logs in Appendix B as well as graphic logs included in Appendix
A. The descriptions of the soils indicated on the typed boring logs are in general
accordance with the Unified Soil Classification System (USCS). The group symbols are
shown on graphic boring logs included in Appendix A.

Table 2. Generalized Subsurface Conditions

Approximate
Elevation Materials Consistency/Density

Clay Cap – sandy and silty clay Medium stiff to stiff

Phase I Dike – lean and sandy clay Stiff to very stiff
Phase II Dike - compacted ash Soft to stiff

EI. 440 to EI. 390

Hydraulic Ash Very soft to medium stiff
EI. 390 to EI. 360

(termination depth)
Alluvium – Irregularly bedded sandy
lean clay, sand, and gravel with clay

Stiff to very stiff / medium dense
to very dense
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The clay cap consisted primarily of sandy (CL) and silty clays (CL-ML) with roots in the
upper 6 inches. Based on design documents, the clay cap is about 2 feet thick. The Phase I
dike consisted primarily of brown to red-brown, moist lean and sandy clay (CL) with some
chert and gravel. N80-values from SP testing within the clay dike ranged from 6 to 20 blows
per foot (bpf). Based on N80-values, these soils exhibited a stiff to very stiff consistency.
The Phase II dike consisted primarily of dark gray, moist to saturated fly ash with some
bottom ash. N80-values from SP testing within the ash dike ranged from 1 to 38 bpf with the
majority ranging between 3 to 15 bpf. Based on N80-values, these soils exhibited a soft to
stiff consistency. The hydraulic ash primarily consisted of dark gray, saturated fly ash with
some bottom ash. N80-values from SP testing within the ash ranged from 0 to 30 blows per
foot (bpf) with the majority ranging between 2 to 7 bpf. Based on N80-values, these soils
exhibited a very soft to medium stiff consistency.

The foundation clay consisted primarily of brown to red-brown, moist lean and sandy clay
(CL) with some chert and gravel. N80-values from SP testing within the foundation clay
ranged from 13 to 36 bpf with the majority ranged between 13 and 23 bpf. Based on N80-
values, these soils exhibited a stiff to very stiff consistency. The presence of gravel in this
stratum most likely inflated the higher blow counts. The alluvial deposits consisted primarily
of brown to red-brown, moist to saturated sand (SP, SC) and gravel (GP, GC) with varying
amounts of clay. N80-values from SP testing within the foundation sand and gravel ranged
from 17 to 68 bpf with the majority between 18 and 50 bpf. Based on N80-values, these soils
were medium dense to very dense.

4.3. Laboratory Test Data

4.3.1. General

Stantec performed laboratory tests in accordance with applicable ASTM soil testing
standards. The laboratory testing program consisted of natural moisture content
determinations (ASTM D 2216), sieve and hydrometer analyses (ASTM D 422), Atterberg
limits (ASTM D 4318), specific gravity determinations (ASTM D 854), and consolidated-
undrained triaxial compression tests (ASTM D 4767). The test results were used to verify
visual soil classifications and to select/derive appropriate parameters for the slope stability
analyses. The results of these laboratory tests are provided in Appendix D and depicted on
the graphical boring logs presented in Appendix A.

4.3.2. Natural Moisture Content and Laboratory Classification Testing

Natural moisture content determinations were performed on all soil samples recovered from
SP test and Shelby tube sampling. The results of the natural moisture content tests are
presented on the graphical boring logs in Appendix A and typed boring logs in Appendix B.
Soil classification tests consisting of sieve and hydrometer analyses, Atterberg Limits, and
specific gravity determinations were performed on combined SP test samples from
representative soil horizons and select specimens trimmed from Shelby tube samples.

In general, granular soils, e.g. sand, gravel etc., exhibit low moisture content in comparison
with lean and fat clays. This is evident in our laboratory test results, summarized in Table 3.
The higher moisture content in the sand and gravel strata are most likely impacted by the
clay content within the granular soil matrix. The fill soils in the dike exhibited relatively lower
moisture content than the foundation soils. The results of the natural moisture content and
laboratory classification tests are summarized in Table 3 below.
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Table 3. Summary of Natural Moisture Content and Classification Testing

Horizon

Predominant
USCS

Classification

Water Content
Typical Range,

% Liquid Limit
Plasticity

Index
% Passing
#200 Sieve

Phase I Dike CL 15 to 28 31 to 47 16 to 31 65 to 86
Phase II Dike - 15 to 35 - - -

Clay Cap CL 17 to 30 26 8 63
Hydraulic Ash - 21 to 45 - - -
Alluvial Clay CL, CL/CH 18 to 33 40 to 52 19 to 37 67 to 70
Alluvial Sand
and Gravel

SC, SP, GP,
GS, GC

10 to 25 NP NP 5 to 26

- No test performed
NP – Non Plastic

4.3.3. Consolidated-Undrained Triaxial Testing

Stantec performed consolidated-undrained (CU) triaxial testing with pore pressure
measurements on selected six-inch specimens extruded from the Shelby tubes to establish
effective-stress shear-strength parameters to be used in slope stability analyses. Table 4
provides a summary of the CU triaxial test results.

Table 4. Consolidated-Undrained Triaxial Compression Test Results

Effective Strength
Parameters

Boring
No.

Approx.
Sample

Elevation
(ft)

Soil
Classification

Wet
Unit

Weight
(lb/ft3)

c’
tsf

Φ’
degree

Atterberg
Limits

%

%
Passing

#200
Sieve

DDC-4 390 to 397
Foundation -

Lean Clay
121 to

124
0.21 28

LL – 39
PI – 20

97
Silt – 63

Clay – 34

DDC-5 405 to 411
Phase I Dike –

Lean to Fat
Clay

123 to
129

0.09 35
LL – 52
PI – 34

54
Silt – 19

Clay – 35

DDC-8 and
DDC-15

403 to 412
Phase I Dike -

Lean Clay
127 to

129
0.26 30

LL – 43
PI – 27

89
Silt – 52
Clay - 37

The CU test results from DDC-4, DDC-8 and DDC-15 indicate similar friction angles for
native soils and the Phase I dike materials which was anticipated since the dike was
constructed from on-site soils. Relatively higher friction angle was determined for the clay
sample from DDC-5. Generally, soils with higher internal angle of friction and lower
cohesion can be attributed to increased percentages of sand and gravel in the samples
selected for testing. This is evident in the test results shown on Table 4. Individual test
result sheets are attached in Appendix D.
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4.4. Instrumentation Monitoring Program

TVA installed 7 piezometers between August 2005 and June 2006 to monitor water levels
within the dredge cell. Locations of these piezometers, designated as P-1 through P-7, are
shown on the enclosed ‘Instrumentation Layout’ diagram included in Appendix A. Based on
piezometer installation logs provided by TVA, the screens of these piezometers are within
the soft, saturated ash.

The TVA report titled “Johnsonville Fossil Plant, Evaluation Of Tree Plantation Control of
Ashfille Seepage”, published in November, 2008 provides graphical representations of the
water level data observed in piezometers P-1 through P-7 as well as rainfall events over a
three year period. Based on that report, the water level in the dredge cell is highest at
piezometers P-6 and P-7 located near the top of the cell and gradually decreases towards
the perimeter dikes. The report also shows year to year variations proportional to rainfall
amounts as well as seasonal variations within a year. Based on this data, the water levels in
the cell are typically at or above the top of the Phase I clay dike, except during the drier
portion of the year between late summer and early fall, thereby allowing the water to seep
through the more pervious Phase II ash dike. Figure 4 on the following page reproduces the
graphical piezometer and rainfall data presented in the TVA report.

Stantec installed 5 additional piezometers at DDC-3, 7, 12, 13 and 16. Long-term
piezometer readings provide an estimate of the piezometric surface fluctuation at this site.
Since their installation, seven (7) sets of readings have been recorded. Table 5 summarizes
the piezometer data. Individual piezometer readings as well as installation logs are provided
in Appendix C. The piezometric levels recorded in previous months are within the range of
data presented in the TVA report for the same time of year.

Table 5. Piezometer Data

Range of Observed
Water Elevations (from

1/12/10 to 4/9/10)
PZ No.

Surface
Elevation*

Top of
Casing

Elevation*
Depth of
PZ Tip

PZ Tip
Elevation Min. Max.

P-1 416.79 422.71 15.05 407.66 417.56 420.15

P-2 431.18 434.35 21.30 413.05 423.93 425.91

P-3 437.90 441.18 35.15 406.03 424.56 426.25

P-4 415.90 420.06 12.40 407.66 417.60 417.91

P-5 430.65 433.46 24.05 409.41 418.44 419.65

P-6 439.55 442.64 26.85 415.79 426.89 428.36

P-7 440.26 439.62 22.89 416.73 425.73 427.70

P-8 / DDC-3 432.81 435.28 40.75 394.53 421.16 422.46

P-9 / DDC-7 432.94 435.70 41.92 393.78 419.48 420.83

P-10 / DDC-12 430.71 433.68 42.72 390.96 421.71 423.11

P-11 / DDC-13 432.08 435.01 39.50 395.51 421.80 423.33

P-12 / DDC-16 432.51 435.20 41.33 393.87 418.12 420.62
*Elevation provided by TVA.
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Figure 4. Piezometer Hydrographs and Rainfall Information – August 2005 to
October 2008, reproduced from the TVA seepage report.
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5. Engineering Analyses and Considerations

5.1. General

Stantec performed slope stability analyses at two cross-sections of the dredge cell. Section
A-A’, along borings DDC-4 through DDC-9, bisects the dredge cell through the tallest portion
of the fill. Section B-B’ is located at the northwest corner of the dredge cell, south of boring
DDC-3 to evaluate slope stability for the tallest portion of the Phase I clay dike. The
locations of these cross-sections are shown on the boring layout diagram provided in
Appendix A.

Stantec developed the dike geometry at each cross-section using design drawings and
recent topographic survey provided by TVA. It should be noted that dredge cell construction
records including fill placement, compaction and as-built configurations, etc. were not
available for review. As a result, generalizations in the cross-section geometry and soil
parameters were required to construct the stability models. Therefore, these profiles should
be considered accurate only to the degree by the means and methods used to define them.

Stantec developed the subsurface profile at each cross-section based on the borings, the
results of laboratory testing discussed herein, and design drawings. Generalized subsurface
profiles are shown on the cross-sections included in Appendix A. Stantec derived the soil
strength parameters used in the slope stability analysis based on the field and laboratory
test data, historical information, and our experience with similar soils and ash. The selection
process for material properties used in the analyses is discussed in detail in Sections 5.2.1
of this report.

Stantec performed three sets of static slope stability analyses to evaluate existing slope
configurations at various water levels within the dredge cell. The water levels modeled are

(i) High water level during wet season,

(ii) Low water level during dry season and

(iii) Anticipated lower water level after cap and leachate collection system installation.

The estimated water levels in the stack for the analyses were based on the piezometer data
provided in the 2008 TVA report and shown in Figure 4 of this report. According to the TVA
report, the water level in the wet season varies from elevation 430 ft near the middle of the
cell to elevation 420 ft along the perimeter. Corresponding water level during dry season
reportedly varies from elevation 420 ft to 412 ft.

The proposed cap is expected to significantly reduce the infiltration of surface drainage into
the underlying ash, lowering the water table within the dredge cell. Although the long-term
effect of the improved cap on water levels in the cell is not known, Stantec performed a third
set of analyses assuming a water elevation of 409 feet for the purpose of analyzing slope
stability modeling a lowered water surface resulting from the proposed construction efforts.
Table 6 outlines the elevation of the water level within the cell modeled in the slope stability
analyses.
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Table 6. Water Levels Modeled In Slope Stability Analyses

Water Elevation in the Dredge Cell
Analysis Condition Middle Perimeter

Wet Season 430 ft 420 ft
Dry Season 420 ft 412 ft

Improved Cap 409 ft 409 ft

Stantec performed long-term slope stability analyses using the GeoStudio 7.14 software
package developed by GEO-SLOPE International, Ltd. of Calgary, Alberta, Canada. This
package includes SLOPE/W module for slope stability analysis. The analyses were
performed in accordance with the recommendations and criteria outlined in the USACE
Design Manuals EM 1110-2-1902 “Slope Stability” and EM 1110-2-1913 “Design and
Construction of Levees”.

5.2. Slope Stability Analyses

The stability of the existing cell configuration was evaluated using static limit equilibrium
methods as implemented in the SLOPE/W module. The distribution of pore water pressures
within the earth mass is calculated using static water table within the dredge cell. The unit
weight and shear strength properties used in the stability analyses are discussed in Section
5.2.1 of this report.

Spencer’s solution procedure (1967), which satisfies both moment and force equilibrium,
was used in this study. Spencer’s procedure computes factors of safety for an assumed
failure surface; a search must be made to find the critical slip surface corresponding to the
lowest factor of safety. Both circular and noncircular potential failure surfaces can be
evaluated. The trial slip surfaces were subsequently optimized to find critical slip surface
and corresponding critical factor of safety. Optimization was performed using an
optimization routine in SLOPE/W that incrementally alters a portion of the slip surface,
usually within a certain soil horizon for circular failure pattern, to optimize the solution
generating non-circular, curved failure surface. The results of the slope stability analyses
discussed in Section 5.2.3, and depicted graphically on the cross-sections in Appendix A,
represent factors of safety computed from the optimized, circular slip surface routine.

5.2.1. Strength Parameter Selection

The dredge cell was originally constructed in the early 1990’s and closed in 2001. Hence,
excess pore pressures generated in the dikes and underlying soil during construction have
had sufficient time to dissipate. Additionally, the current analyses will focus only on static
conditions (no earthquake or other dynamic loads). For these conditions, only soil unit
weights and effective strength parameters (c’ and Φ’) are needed.

The soil parameters used for the dike and existing foundation materials were derived using
laboratory test data (consolidated-undrained triaxial tests, standard penetration test data and
classification test data) and Stantec’s experience with these materials in similar applications.
The strength parameters for the clay dike and underlying foundation clay (lean and sandy
clay) are based on triaxial test results performed as part of this study. The results of these
tests are provided on Table 4 in Section 4.3.3. The parameters for hydraulic and compacted
ash are based on historical test results performed by AECOM and Law Engineering at other
TVA fossil plants.
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The parameters for the foundation sand and gravel, generally encountered at elevation 390
feet or below, were determined from published correlations between SP test blow counts
(N60), relative density, and effective friction angle (Φ’). However, the borings were drilled
with an automatic hammer with an estimated 80 percent efficiency. Therefore, the blow
counts were corrected prior to applying them in correlations with other soil index properties.
The correction for hammer efficiency is a direct ratio of relative efficiencies as shown in
Equation 1.











60

80
8060 NN Eqn. 1

Stantec also corrected the N60 values for the effect of overburden pressure. The N60 values
were standardized to vertical effective overburden stresses of 2,000 pounds per-square foot.
This calculation requires an effective unit weight for each soil horizon multiplied by the depth
of the soil sampled during the subject SP test. The relationship between the correction
factor, CN, and the effective overburden stress, σ', was based on a relationship proposed by
Liao and Whitman as referenced in Seed and Harder [1990]:

Eqn. 2

Where:
CN = correction factor for overburden stress
σ' = vertical effective overburden stress (tsf)

Consequently, the standardized corrected N-value, (N')60 is equal to:

  6060' NCN N Eqn. 3

Where:
CN = correction factor for overburden stress
(N')60 = standardized N-value

The N-values presented on the graphical boring logs in Appendix A and typed boring logs in
Appendix B are the raw data (N80-values) and do not reflect corrections for hammer
efficiency or overburden stress.

The N’60 values were used to obtain relative densities based on relationships developed by
Tokimatsu and Seed (1988) as shown in Figure 5 below. NAVFAC (1982) presents a
relationship using relative density and specific soil types to correlate angle of internal friction,
unit weight, and void ratio as shown in Figure 5 below. Soil classifications for the

'
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N
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correlations are based on laboratory testing results and visual classifications performed by
the on-site geotechnical engineer or geologist during the drilling process. Once the
relationships for the angle of internal friction, unit weight, and void ratio were established,
the in-situ unit weight was calculated based upon the natural moisture content.

Figure 5. Charts used to Correlate N60 to '

Typical N60 values for the sand and gravel horizon are in the range of 30 to 70 blows per
foot. Using the correction factors and correlations stated above, the unit weight of this soil
horizon was estimated to vary between 118 to 142 pcf. Corresponding friction angle varied
between 33 and 40 degrees. Representative values of 130 pcf and 35 degrees were used
for slope stability analysis.

The soil parameters for the dike and generalized foundation soil horizons modeled in the
slope stability analyses are summarized in Table 6 and shown on the cross-sections in
Appendix A.

Table 7. Selected Strength Parameters for Stability Analysis

Effective Stress Strength Parameters

Soil Horizon

Saturated
Unit Weight

(pcf) C’ (psf) ’ (degrees)

Phase I – Clay Dike 125 0 30
Phase II – Compacted Ash 110 0 27

Hydraulic Ash 105 0 25
Clay Cap 115 0 28

Foundation Lean Clay 120 0 28
Foundation Sand and Gravel 130 0 35

For the Phase II compacted ash, a relatively modest effective angle was selected primarily
due to the fact that the dike was constructed using dewatered ash excavated from the

From NAVFAC (1982) From Tokimatsu and Seed (1988)
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dredge cell. The borings and historic documents indicate that the dike primarily consists of
fly ash (80% fly ash, 20% bottom ash).

5.2.2. Slope Stability Results

Stantec analyzed the two referenced cross-sections using the strength parameters outlined
in Table 7 and the subsurface profiles depicted on drawings in Appendix A. The analyses
were performed for the three water level conditions outlined in Table 6 to evaluate slope
stability for existing conditions during the wet and dry seasons of the year as well as the
assumed a lowered water table once construction of the new cap is complete. The failure
surfaces were generated using the “Grid and Radius” method where a wide variation of trial
slip surfaces can be generated with a defined grid of possible circle centers and a defined
range of radii. The cross-sections in Appendix A show the modeled shear-strength
parameters, predicted failure surfaces, and associated factors of safety. The results of the
analyses are included in Appendix F and summarized in Table 8 below.

Table 8. Summary of Computed Factors of Safety for Slope Stability

Factor of Safety
Existing Conditions Improved Cap

Wet Season
(Water El. 430 to 420 ft)

Dry Season
(Water El. 430 to 420 ft)

Lowered Water Level
(Water El. 409 ft)

Cross-Section
Global
Failure

Maint.
Failure*

Global
Failure

Maint.
Failure*

Global
Failure

Maint.
Failure*

A – A’ (West Slope) 1.5 1.2 1.6 1.4 1.9 1.5
A – A’ (East Slope) 1.6 2.3 2.3 2.3 2.7 2.5

B – B’ 1.3 1.2 1.4 1.2 1.5 1.3
* Maintenance Failure

The term ‘Global Failure’ is used in the table above to refer to relatively deep seated failures
(≥10 feet) that could result in a breach of the perimeter dikes and the spilling of ash outside
of the permitted limits of the facility before corrective measures can be implemented. The
term ‘Maintenance Failure’ refers to relatively shallow slides (≥3 feet) that can be stabilized
before it becomes detrimental to the overall stability of the perimeter dike.

Review of the predicted slip surfaces indicates stability concerns for the existing facility
configuration are associated with failures in the upper ash dike during wet times of the year,
when the water surface daylights on the face of the slope (seeps) and with failures in the
lower clay dike during the dry season. The analyses show that the lowered water level
within the cell during dry seasons improves the factors of safety for slope stability and that
they are further improved by lowering the water surface through construction of the
improved cap and reduction in infiltration. However, Stantec understands that TVA is using
the guidelines presented in the USACE Engineering Manual EM 1110-2-1902 “Slope
Stability” which stipulates that slopes should have a minimum factor of safety of 1.5 for long
term conditions. Thus, the factor of safety of 1.3 for a maintenance failure at cross-section
B-B’ with the lowered water surface resulting from the improved cap still does not meet the
minimum requirement indicating remedial measures will need to be implemented. This
maintenance failure at cross-section B-B’ is associated with a shallow slide within the Phase
I clay dike which exhibits a relatively steep slope of 2.5H:1V (Horizontal:Vertical). It should
be noted that the critical failure surfaces are within the lower clay dike and that TVA Drawing
10W218-4, R0 indicates the dike was built for a minimum long term factor of safety of 1.4.
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5.3. Preliminary Analysis of Remedial Measures

Based on the slope stability analysis performed for cross-section A-A’ with a lowered water
level of 409 ft within the dredge cell, the 13-foot tall Phase I clay dike exhibits an adequate
factor of safety for long-term slope stability. However, the analysis for cross-section B-B’
indicates the 18-foot tall Phase I clay dike does not exhibit an adequate factor of safety for
the assumed lowered water elevation in the cell. As such, Stantec performed slope stability
analyses modeling the lowered elevation of 409 feet and varying the height of the Phase I
clay dike to determine a height threshold to assist in determining sections of the dike that will
need to be remediated to provide an adequate factor of safety for shallow, maintenance-type
failures. These analyses indicate sections of the dike 14 feet in height exhibit factors of
safety less than 1.5 for shallow, maintenance-type failures.

Stantec performed additional analyses to develop alternatives for remedial actions. These
analyses indicate flattening of the slopes to 3H:1V or armoring with a 3-foot thick layer of
riprap will provide adequate factors of safety against shallow, maintenance-type failures. It
should be noted that these analyses were based on an assumed lowered water level of 409
feet in the dredge cell and assumed phreatic surface within the Phase I clay dike. These
assumptions should be revisited once the improved cap has been constructed and the water
levels in the cell and dike monitored for a minimum of one year.

5.4. Construction Considerations

Construction of the proposed cap and leachate collection system will include excavations of
three to five foot deep trenches to anchor the cap and install leachate collection pipes.
Review of the piezometer data provided by the TVA seepage study published in 2008
indicates water levels within the dredge cell are above the top of the phase I clay dike for
most of the year. Even during dry seasons, the lowest recorded water levels in the
piezometers adjacent to the perimeter Phase I dike are around elevation 412 feet.
Additionally, soft, saturated ash was encountered below the base of the Phase II dike in the
borings advanced as part of this study. As such, excavations will encounter the water table
in the cell unless the water level is lowered prior to construction. The trenches will also likely
be excavated in soft, saturated ash.

6. Conclusions

The conclusions and recommendations that follow are based upon Stantec’s understanding
of the facility as outlined herein. This understanding of the facility was developed from
reviews of historical information provided by TVA, discussions with TVA personnel
throughout the course of this work, and results of the geotechnical exploration and
engineering analyses.

The results of slope stability analyses for the existing cell configuration during wet periods of
the year indicate the long-term factor of safety for deep seated, global failures varies from
1.3 for cross-section B-B’ to 1.5 for cross-section A-A’ and those for shallow, maintenance-
type failures are on the order of 1.2. The analyses indicate the factors of safety will improve
as the water level in the cell lowers during dry periods, varying from 1.4 at cross-section B-B’
to 1.6 for section A-A’ for global failure and from 1.2 at section B-B’ to 1.4 at section A-A’.

Currently, the water level in the dredge cell is directly related to precipitation and infiltration
of surface drainage. The improved cap is being constructed to significantly reduce
infiltration, which should, in turn, result in a lowered water level within the cell. Slope
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stability analyses performed with an assumed lowered water elevation of 409 feet result in
factors of safety for global, deep seated failures varying from 1.5 at cross-section B-B’ to 1.9
at section A-A’. Corresponding factors of safety from shallow, maintenance-type failures
vary from 1.3 at cross-section B-B’ to 1.5 for A-A’. This maintenance failure at cross-section
B-B’ is associated with a shallow slide within the Phase I clay dike which exhibits a relatively
steep slope of 2.5H:1V (Horizontal:Vertical).

Based on the results of the slope stability analyses, the existing configuration of the Phase I
clay dike does not provide the required factor of safety against shallow, maintenance-type
failures and portions of the dike do not provide adequate factors of safety against deep
seated, global failure. Lowering the water level in the cell improves the factors of safety, but
portions of the Phase I clay dike will still not provide adequate factors of safety for shallow,
maintenance-type failures even when the water level in the cell lowers as a result of the
construction of the new cap and reduction in infiltration. As such, remedial measures will
need to be implemented to provide the required minimum factor of safety.

7. Recommendations

The current configuration of the dredge cell does not exhibit adequate factors of safety for
long-term slope stability. While this does not imply that the cell is in immediate danger of
failure, TVA should undertake specific efforts to improve the safety of this facility. The
following specific actions are recommended:

7.1. Lower the water level in the dredge cell and maintain the lowered elevation.
Construction of the new cap will significantly reduce infiltration of surface drainage which, in
turn, should assist in maintaining the lowered water elevation in the cell. Slope stability
analyses indicate lowering the water elevation in the cell to 409 feet will provide the required
minimum factor of safety for deep seated, global failures. However, lowering water elevation
does not improve the factor of safety for shallow, maintenance-type failures to acceptable
levels for portions of the dike in excess of 14 feet in height. The shallow, maintenance
failures are situated within the Phase 1 clay dike and result from the relatively steep
outslope of 2.5H:1V.

7.2. Armor sections of the Phase I clay dike in excess of 14 feet in height with a 3-foot
thick layer of riprap to provide an adequate factor of safety for against shallow,
maintenance-type failures.

7.3. Install additional piezometers around the perimeter of the dredge cell and within the
Phase I clay dike. Constructing the new cap will significantly reduce the infiltration of
surface drainage into the underlying ash and should promote lowering of the water level in
the cell. Instead of flattening the slopes of the Phase I dike or implementing other measures
to improve stability, Stantec recommends constructing the improved cap, installing additional
piezometers around the perimeter of the dredge cell and within the Phase I clay dike, and
monitoring the water levels in the piezometers for a period of one year. This will help
understanding the effect of the cap on the long-term water levels in the cell. The water
levels in the piezometers should be measured at least once per month over the one year
monitoring period. At the end of the monitoring period, the stability of the dredge cell should
be re-evaluated using the piezometric data.

7.4 Review of the piezometer data provided by the TVA seepage study published in
2008 indicates water levels within the dredge cell are above the top of the Phase I clay dike
for most of the year. Even during dry seasons, the lowest recorded water levels in the
piezometers adjacent to the perimeter Phase I dike are around elevation 412 feet. As such,
Stantec recommends a temporary dewatering trench be constructed around the perimeter of
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the dredge cell in order to lower the water level in the cell to a maximum elevation of 412
feet. The lowered water level should be maintained during construction to reduce the
potential for water buildup behind the cap and possible “blowout” of the cap material.

7.5. Excavations for the leachate collection system will likely be made in soft, saturated
ash. Because of the proximity of the trench to the toe of the Phase II dike, laying back the
walls of the trench should not be performed to reduce the potential for undercutting the dike.
As such, Stantec recommends the design plans and specifications require the use of a
trench box to facilitate excavation and provide a safe work environment for the construction
crews.

7.6. The proposed construction recommends stockpiling of existing topsoil and underlying
cap soils for re-use. Stantec recommends stockpiling these materials outside the perimeter
of the Phase I dike in order to avoid placing surcharge loads on the perimeter dikes.

8. Limitations of Study

The scope of this evaluation was limited to consider only the potential risks to the perimeter
dike from slope instability. The stability of the dike during a potential earthquake was not
analyzed. It should be noted, the seismic risk at this site (likelihood of experiencing a large
magnitude earthquake) is high because of its proximity to the New Madrid Seismic Zone.

9. Closure

These conclusions and recommendations are based on data and subsurface conditions
from the borings advanced during this investigation 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
borings.

It should be noted that construction records indicating the methods used to construct the
perimeter dikes; existing dike configurations, etc. were not available for review. As a result,
consideration should be given to some of the generalizations made in this report with
regards to dike construction and geometry prior to using this data in future evaluations.
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Piezometer Data



PIEZOMETER

Piezometer
PZ Depth

(ft)
Surface

Elevation (ft)
TOC

Elevation (ft)
PZ Tip

Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

P-1 15.05 416.79 422.71 407.66 5.15 417.56 5.00 417.71 4.20 418.51 2.73 419.98
P-2 21.30 431.18 434.35 413.05 10.42 423.93 9.15 425.20 9.06 425.29 8.44 425.91
P-3 35.15 437.9 441.18 406.03 16.62 424.56 16.08 425.10 15.37 425.81 14.93 426.25
P-4 12.40 415.9 420.06 407.66 2.25 417.81 2.46 417.60 2.30 417.76 2.37 417.69
P-5 24.05 430.65 433.46 409.41 15.02 418.44 14.38 419.08 14.50 418.96 13.81 419.65
P-6 26.85 439.55 442.64 415.79 15.75 426.89 15.52 427.12 14.86 427.78 14.28 428.36
P-7 22.89 440.26 439.62 416.73 13.89 425.73 13.08 426.54 13.38 426.24 11.92 427.70

P-8/DDC-3 40.75 432.81 435.28 394.53 14.12 421.16 13.28 422.00 12.96 422.32 12.82 422.46
P-9/DDC-7 41.92 432.94 435.70 393.78 16.22 419.48 15.34 420.36 15.13 420.57 14.87 420.83

P-10/DDC-12 42.72 430.71 433.68 390.96 11.97 421.71 11.22 422.46 10.81 422.87 10.57 423.11
P-11/DDC-13 39.50 432.08 435.01 395.51 13.21 421.80 12.15 422.86 11.75 423.26 11.68 423.33
P-12/DDC-16 41.33 432.51 435.20 393.87 17.08 418.12 15.57 419.63 15.19 420.01 14.58 420.62

TVA-JOF - Dupont Dredge Cell

2/22/20101/12/2010 1/25/2010 2/8/2010

535 Steam Plant Rd
New Johnsonville, TN
Stantec Project No. 172679048



PIEZOMETER

Piezometer
PZ Depth

(ft)
Surface

Elevation (ft)
TOC

Elevation (ft)
PZ Tip

Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

Depth
Measurement

(ft)

Water
Elevation (ft)

P-1 15.05 416.79 422.71 407.66 2.56 420.15 2.99 419.72 2.65 420.06
P-2 21.30 431.18 434.35 413.05 8.83 425.52 8.76 425.59 8.62 425.73
P-3 35.15 437.9 441.18 406.03 15.43 425.75 15.63 425.55 15.14 426.04
P-4 12.40 415.9 420.06 407.66 2.25 417.81 2.25 417.81 2.15 417.91
P-5 24.05 430.65 433.46 409.41 14.08 419.38 14.12 419.34 14.12 419.34
P-6 26.85 439.55 442.64 415.79 14.63 428.01 14.79 427.85 14.47 428.17
P-7 22.89 440.26 439.62 416.73 12.76 426.86 12.88 426.74 12.52 427.10

P-8/DDC-3 40.75 432.81 435.28 394.53 13.18 422.10 13.13 422.15 13.03 422.25
P-9/DDC-7 41.92 432.94 435.70 393.78 15.26 420.44 15.16 420.54 15.00 420.70

P-10/DDC-12 42.72 430.71 433.68 390.96 10.91 422.77 10.86 422.82 10.71 422.97
P-11/DDC-13 39.50 432.08 435.01 395.51 11.99 423.02 11.87 423.14 11.74 423.27
P-12/DDC-16 41.33 432.51 435.20 393.87 15.78 419.42 15.67 419.53 15.41 419.79

Stantec Project No. 172679048

535 Steam Plant Rd
New Johnsonville, TN

3/12/2010 3/24/2010 4/9/2010

TVA-JOF - Dupont Dredge Cell



Appendix D

Laboratory Test Data

 Laboratory Classification
Testing

 Consolidated Undrained
Triaxial Testing



Laboratory Classification
Testing









































































































Consolidated Undrained
Triaxial Testing







































Appendix E

Results of Slope Stability

 Cross-Section A-A’

 Cross-Section B-B’



Cross Section A-A’
Existing Conditions



















Cross Section B-B’
Existing Conditions











Cross Section A-A’
With Improved Cap











Cross Section B-B’
With Improved Cap






