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Executive Summary

Stantec Consulting Services Inc. (Stantec) has completed the geotechnical exploration and
stability evaluation for the northern perimeter dike of the East Ash Pond at the Tennessee
Valley Authority’'s (TVA) Allen Fossil Plant. The northern perimeter dike was originally
constructed by the US Army Corps of Engineers (USACE) in the early 1960's as a flood
protection levee along the Mississippi River and its backwaters and tributaries. TVA
constructed a three-foot thick impervious liner on the interior slope of the levee to facilitate
the impoundment of the east ash pond and stilling pond as part of the expansion of the
disposal area in the early 1970’s. A slough occurred on the interior slope of the dike on April
03, 2009, apparently resulting from previous dredging operations excavating portions of this
impervious layer. Subsequent to the slough, the USACE, Memphis District requested TVA
investigate the potential for past dredging operations impacting other portions of the dike,
develop dredging guidelines to reduce the potential for dredging into the dike cross-sections,
and evaluate the stability of the dike/levee with the impounded ash pond pool. The purpose
of this study was to evaluate dike stability under the current dam safety criteria. To this end,
Stantec reviewed historical documents to gain an understanding of the construction of the
northern perimeter dike and subsequent development of the east ash disposal area;
developed and executed a geotechnical exploration to provide information as to the type,
strength, and permeability of the dike materials and foundation soils; installed and monitored
piezometers to develop an understanding of steady-state piezometric surface; and performed
seepage and slope stability analyses to evaluate the stability of the dike for long-term and
rapid drawdown conditions.

The analyses were focused on two cross-sections of the dike. The cross-sectional geometry
and subsurface profiles were established using data from the drilling and laboratory testing
programs and historical documents such as design drawings and memoranda provided by
TVA. Stantec estimated material properties such as unit weight, saturated hydraulic
conductivity, horizontal to vertical permeability ratio, and drained shear strength parameters
for the dike and foundation soils based on the results of field and laboratory testing,
published data, and Stantec’s experience with like materials in similar settings and
applications. The soil parameters selected for use in the seepage and stability analyses are
tabulated in the report.

Stantec performed seepage and slope stability analyses for the following loading conditions:
1. Steady-state seepage at the ash pond normal pool elevation of 230 feet

2. Steady-state seepage at the ash pond maximum storage pool elevation of 233 feet

3. Steady-state seepage at maximum surcharge pool elevation of 237 feet and

4. Rapid drawdown analyses from the McKellar Lake design flood elevation of 232.5 feet to
median lake water elevation of 185 feet.

Seepage analyses were performed at the two referenced dike cross-sections in order to
estimate the magnitude of seepage gradients for the evaluation of piping potential, and pore
water pressures within the embankment and foundation soils used in slope stability analyses.
Stantec developed the seepage model based on the previously defined cross-sectional
geometry and the estimated hydraulic properties of the principal soil harizons. The analyses
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were performed using SEEP/W, a finite element program tailored for modeling water
seepage conditions in soil and rock. SEEP/W uses cross-section geometry, boundary
conditions and soil properties provided by the user to compute the total hydraulic head at
nodal points within the modeled cross-section. The seepage model was iteratively
"calibrated" to reflect field conditions by adjusting applicable boundary conditions at each
cross-section and varying the estimated hydraulic properties of soil until the total head
calculated at piezometer tip elevations were in reasonable agreement with corresponding
piezometer reading. Graphical output from the seepage analyses are presented in Appendix
F of this report.

The results from the seepage analyses were also examined to identify conditions where
piping and soil erosion might develop due to seepage forces. To quantify the potential for
piping, Stantec evaluated upward, vertical exit gradients in the area of the dike toe. Factors
of safety against piping, computed for the surficial 3 to 5 feet of soil in these areas, varied
from 4.45 to more than 5.00 for the previously stated loading conditions. Based on USACE
design criteria for dams (EM 1110-2-1901), the target minimum factor of safety against piping
is 3.0. The results of the seepage analyses conducted for the two referenced cross-sections
indicate the north dike meets this criterion.

Stantec performed slope stability analyses for static, long-term conditions using conventional
two-dimensional, limit equilibrium methods. For the long-term analyses, steady-state
seepage pressure calculated by SEEP/W is mapped directly to SLOPE/W model for use in
slope stability analysis. Factors of safety were computed using Spencer’s method of analysis
for circular slip surfaces. The trial slip surfaces were subsequently optimized to find critical
slip surface and the corresponding critical factor of safety. Long-term analyses were
performed using fully drained material properties.

The two referenced cross-sections were evaluated for potential deep-seated slides (global
stability), that would threaten partial to total loss of the impoundment, as well as more
shallow slip surfaces that are generally more maintenance-type issues. The analyses also
evaluated the factors of safety for failures on the interior slope of the dike. The results
indicate factors of safety for global stability range from 1.62 to 2.17 for the loading conditions
described above while the factors of safety for the maintenance-type failures range from 1.44
to 2.30. Stantec understands TVA established a minimum factor of safety of 1.5 for long
term conditions using the guidelines presented in USACE Manual EM 1110-2-1902.
Considering both deep-seated and shallow failure mechanisms for the loading conditions at
the normal and maximum storage pool elevations, the slope stability results show that the
northern perimeter dike meets this criterion. The factor of safety of 1.44 reported herein was
calculated for a shallow, maintenance type failure for steady state seepage conditions at the
maximum surcharge pool elevation of 237 feet, the crest elevation of the dike. However, the
referenced USACE Manual recommends a minimum factor of safety of 1.4 for maximum
surcharge pool events. As such, Stantec does not recommend implementing measures to
increase the factor of safety against shallow, maintenance type failures for a maximum
surcharge pool event.

Stantec performed rapid drawdown analyses at the two dike cross-sections using the three-
stage analysis method recommended by the USACE. For each cross-section, Stantec
performed separate seepage analyses using SEEP/W for the design flood elevation
condition as well as the drawdown condition. The pore water pressures calculated by
SEEP/W were imported into the UTEXAS4 computer program to perform the stability
calculations. The results of the rapid drawdown analysis indicate the factors of safety of the
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exterior slope vary from 1.63 to 1.74. The minimum factor of safety for rapid drawdown
recommended by the USACE (EM 1110-2-1902) varies from 1.1 and 1.3. Based on
Stantec’s analysis, the northern perimeter dike exhibits acceptable factors of safety for rapid
drawdown.

Stantec understands TVA is planning to convert the Allen plant systems to dry handling of fly
ash, which will significantly reduce the fly ash combustion product storage role for the ash
pond and stilling pond. Stantec anticipates the ash pond and stilling pond configuration will
be modified in association with the conversion and reduced storage needs. The assessment
of the northern perimeter dike and the associated recommendations are based on this
understanding of the future plant operations.

In conclusion, the current configuration of the northern perimeter dike/lUSACE levee exhibits
acceptable factors of safety for piping and slope stability under the loading conditions
discussed herein. As such, Stantec recommends TVA implement their routine dam safety
program to manage risks associated with operating the ash pond and stiling pond
impoundments until the facility is converted to dry storage and/or closed. The monitoring and
inspection program should include water level measurements in the piezometers on a
monthly basis. Additionally, TVA should implement dredging guidelines to reduce the
potential for future dredging operations excavating portions of the northern perimeter
dike/USACE levee including the erection and/or installation of visible markers for reference.

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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Report of Geotechnical Exploration and Evaluation of Slope
Stability

Northern Perimeter Dike
East Active Ash Pond
Allen Fossil Plant
Shelby County, Tennessee

1. Introduction
1.1. General

Subsequent to the failure of the dredge cell at the Kingston Fossil Plant in December of
2008, the Tennessee Valley Authority (TVA) contracted with Stantec Consulting Services Inc.
(Stantec) to perform stability evaluations for the coal combustion byproduct (CCB) storage
facilities at each of its eleven active and one inactive coal fired power plants. Initial efforts
consisted of site visits with TVA personnel and review of historical documents to provide
recommendations for immediate risk reduction measures and to identify sites/facilities that
require further evaluation. The final reports for these efforts, labeled as Phase | of the
stability evaluations, were submitted in June of 2009. In general, these reports
recommended conducting geotechnical explorations for CCB disposal facilities and
performing engineering analyses of existing configurations for comparison against current
dam safety criteria.

1.2. Facility Layout and CCB Storage

The Allen Fossil Plant consists of a centrally located power plant, an active ash disposal area
to the east and an inactive ash disposal area to the west. The east disposal area, originally
commissioned in 1967 and expanded in the mid to late 1970’s, consists of the East Active
Ash Pond, East Dredge Cell, and East Stilling Pond. Figure 1 provides an overview of the
east disposal area. The northern perimeter dike for this disposal area was originally
constructed by the US Army Corps of Engineers (USACE) in the early 1960’s as a flood
protection levee along the Mississippi River and its backwaters and tributaries. TVA
constructed a three-foot thick impervious liner on the interior slope of the levee to facilitate
the impoundment of the east ash pond and stilling pond as part of the expansion of the
disposal area in the early 1970’s.

The plant currently operates by sluicing fly ash and bottom ash through pipes and then into
an open channel that subsequently drains into the East Active Ash Pond. Periodic dredging
operations excavate ash from the pond for temporary storage in the East Dredge Cell. Reed
Minerals reclaims the ash for use as off-site structural fill. A spillway near the southeast
corner of the ash pond discharges water from the ash pond into the East Stilling Pond. Two
36-inch reinforced concrete pipes, located at the north end of the stilling pond, penetrate the
north dike to discharge water into McKellar Lake. Additionally, two auxiliary pipes penetrate
the eastern perimeter dike and serve as emergency spillways to drain water from the stilling
pond into a discharge channel that empties into the Horn Lake Cutoff. The auxiliary
spillways are only used when the water level in McKellar Lake is too high to discharge.
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Stantec understands TVA has decided to switch from wet to dry methods for CCB handling
and storage. The east ash disposal area will be closed as part of this conversion process.
However, a schedule for the conversion of the Allen Fossil Plant has not been established to
date.

1.3. Background

TVA contacted Stantec on Friday afternoon, April 3, 2009 and requested that Stantec
personnel be dispatched to the Allen Fossil Plant to support their efforts addressing a slough
of an interior dike slope. The subject slough was located on the inside face of the north dike.
The extent of the slope instability appeared to be localized to a 17 foot long section located
within a larger area, approximately 60 feet in length, of a previously excavated section of
dike. Stantec coordinated with TVA personnel to assess the extent of the slough, and
develop and execute plans for corrective action to provide short-term stability of the slope
until permanent repair plans could be developed and implemented. Stantec developed a
report containing observations, corrective actions, and recommendations for further action
and submitted it to TVA on April 15, 2009. Subsequent to implementation of the short-term
corrective actions, TVA contacted the USACE, Memphis District to discuss the slough and
permanent repair options for the subject containment dike.

Subsequent to TVA’'s communication with USACE, Memphis District, the District's Levee
Safety Program Manager has requested the following actions be taken in order to assess the
impact of dredging operations on the pond liner, if any, as well as to evaluate the loading of
the pond on the stability of the dike/levee.

1. Develop cross sections of the levee on 500 foot intervals. The cross-sections should
extend a minimum of 100 feet from both the landside and riverside toes of the
embankment.

2. Dirill geotechnical borings along the cross-sections. The borings should be drilled on
the crest and near the landside and riverside toes of the levee.

3. Review the survey and geotechnical data to evaluate the presence and condition of
the ash pond liner and provide recommendations regarding repair or replacement of
the liner.

4. Perform slope stability analyses on the landside and riverside levee slopes to
determine if the additional loading on the levee from to the ash pond is impacting
levee stability.

5. Based on the slope stability analysis, determine if the levee geometry needs to be
altered to provide the required factor of safety against failure.

6. Excavate the sloughed area and restore the levee section with compacted clay
material as directed by the USACE, Memphis District.

7. Develop a No-Dredging or excavation line which shall not be closer than 100’ of the
levee toe.

On Wednesday May 27, 2009, TVA, USACE and Stantec met on site to discuss the noted

actions, the proposed geotechnical investigation, instrumentation monitoring program,
engineering analysis, and project deliverables.
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Stantec submitted a dredging guideline to TVA on December 11, 2009 outlining setback
distances for various dredging operations in the East Ash Pond. Stantec also submitted a
geotechnical engineering report on December 11, 2009 regarding the evaluation of
impervious liner on the interior slope of the northern perimeter dike. The current report
discusses the seepage and slope stability analyses results and Stantec’s recommendation
regarding the long-term stability of the dike.

1.4. Scope of Work

This report addresses the geotechnical exploration performed to support Stantec’s
engineering evaluation of the northern perimeter dike of the East Ash Pond. As outlined in
ESR 909, the scope of work for this effort included the following tasks:

o Review of available documentation to support the development of a work plan
for the geotechnical exploration and engineering evaluations.

e Survey services to develop dike cross-sections — performed by TVA surveyors.

o Development and planning of the geotechnical exploration to collect data for
slope stability analysis of the northern perimeter dike of East Active Ash Pond.

e Execution of a drilling program to develop the subsurface lithology and to obtain
samples for subsequent laboratory testing.

¢ Installation of piezometers for monitoring water levels in the perimeter dikes and
foundation soils.

o Perform laboratory testing to develop strength and permeability data to support
engineering analyses.

¢ Instrumentation monitoring program to observe the fluctuations of water levels in
the installed piezometers over a period of six months.

o Perform seepage and slope stability analyses of the dike in accordance with the
recommendations and criteria outlined in the USACE Engineering and Design
Manuals EM1110-2-1913 (Design and Construction of Levees) and EM 1110-2-
1902 (Slope Stability). Stantec coordinated with the USACE, Memphis District
to determine the critical loading conditions. The anticipated loading conditions
to be evaluated in the stability analyses are as follows:

a) Static analysis under steady-state seepage conditions at the maximum
storage pool elevation in the ash pond.

b) Static analysis at the maximum surcharge pool elevation in the ash pond.
¢) Rapid drawdown using the 500 year flood elevation for McKellar Lake.
e Develop a geotechnical report documenting the scope of work, outlining the

results of the exploration, discussing the engineering analyses, and providing
recommendations regarding slope stability.
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The report addressing the geotechnical exploration and evaluation of the stability of the
eastern perimeter dike of the east stilling pond is provided under separate cover.

2. General Site Description and Geologic Setting
2.1 Site Location and Description

The Allen Fossil Plant is located in the southwest corner of Tennessee, just west of the city
of Memphis. The plant is situated on the south shore of McKellar Lake and on the eastern
bank of the Mississippi River. The local topography is relatively level, with the constructed
dikes rising about 20 to 25 feet above the surrounding terrain. Based on available drawings
dating back to the time of the construction of the USACE levee (Serial No. 16362, Drawing 1,
dated February 12, 1960), the natural ground elevation within the east disposal area varied
from about 206 to 218 feet above Mean Sea Level (MSL) prior to excavating native materials
for construction of the flood control structure.

The northern perimeter dike is aligned approximately parallel with the south shore of
McKellar Lake in a general east-west direction. The length of the dike, from the northeast
corner of the stilling pond to the northwest corner of the dredge cell, is about 2,500 feet. The
scope of this stability evaluation encompasses roughly the eastern 1,500 feet of the dike
serving as the northern perimeter of the East Active Ash Pond and East Stilling Pond.

2.2. Geologic Setting

Available geologic mapping, “Geologic Map of the Tennessee Portion of the Fletcher Lake
Quadrangle, Tennessee”, published by the Tennessee Department of Conservation, Division
of Geology, 1978, indicates the plant and surrounding areas are underlain by atrtificial fills
and Quaternary age alluvial deposits. The fill generally consists of alluvium dredged from the
flood plain (or loess in select locations) and varies in thickness from a few feet beneath
residential areas to tens of feet beneath industrial areas in the floodplain of the river.
Thickness of the alluvium consists of irregular lenses of fine sand, silt, and clay in the upper
part, and coarse sands, gravelly sands, and sandy gravels in the lower part. Thickness of
the alluvium varies from about 45 to 90 feet adjacent to the loess bluffs along the eastern
edge of the quadrangle to as much as 175 feet well out in the flood plain. The mapping
indicates the alluvium is underlain by a series of highly consolidated clays and dense sands
comprising the Claiborne Group.

The East Disposal Area is situated on the east side of the main plant and bounded to the
east by Ensley Engineering Yard, to the north by McKellar Lake, and to the south by the
railroad. This area is delineated as 'Tailing Pond' on the referenced geologic mapping.
Specifically, the mapping indicates this area is underlain by the above described alluvial
deposits and is surrounded by artificial fills constructed to support development of the plant,
railroad, and USACE flood protection system.

3. Review of Available Information
3.1. General

As part of the Phase 1 site assessments, Stantec engineers and geologists reviewed
documents provided by TVA with the objective of developing an understanding of the
development and history of the plant and CCB storage facilities. The documents reviewed
include design drawings, design and construction memoranda, aerial photographs,
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survey/topographical data, and annual inspection reports. The following documents were
reviewed as part of this assessment:

Drawing No.1, Serial No. 16362, USACE, Memphis District: Dike Work,
Memphis Harbor Project, Mississippi River, Item No. L-725, Sheet 1

Drawing No. 10W224: Ash Disposal Area West of Powerhouse Sheet 2

Drawing No. 10W225: Ash Disposal Area East of Powerhouse Sheet 1

Drawing No. 10N226: Ash Disposal Area East of Powerhouse Sheet 2

Drawing No. 10N227: Ash Disposal Area East of Powerhouse Sheet 3

Drawing No. 10N228: Ash Disposal Area East of Powerhouse Sheet 1, 2, 4
"Allen Steam Plant — Ash Disposal Areas Dikes Raising —Soil Investigation",
TVA Memorandum by Gene Farmer (Chief, Construction Services Branch) to G.
L. Buchanan (Chief, Civil Engineering and Design Branch) , May 2, 1975.

"Allen Steam Plant — Ash Disposal Areas Dikes Raising — Construction
Information”, TVA Memorandum by G. L. Buchanan to Gene Farmer, July 24,
1975.

2009 survey Drawing No.461 K 552(D) R.0

Allen Fossil Plant Annual Ash Disposal Area Inspection Reports from 1967 to
2009 (Draft), except for 1990, 1991, and 1992 since they were not available.

Deed and Bill of Sale made by the City of Memphis, Tennessee and Memphis,
Light, Gas, and Water Division to the Tennessee Valley Authority and United
States of America, 1984.

Excerpts from “Hydrogeological Report for the Ensley Berm Project” — by John
E. Monroe, P.E., U.S. Army Corps of Engineers, Memphis District, September
10, 1990.

3.2. Development of East Ash Disposal Area

The USACE constructed the northern perimeter dike as a flood control levee in the early
1960's using soils excavated from the area that is now the East Active Ash Pond. As such,
the materials used to construct the dike consist of low plasticity silts, silty lean clays, silty
sands, and sandy silts.

Based on USACE (Drawing 1) Serial No. 16362 the constructed dike was approximately 20
feet tall, with a 25-foot wide crest, 3% to 5H:1V (Horizontal:Vertical) embankment slopes.
The crest elevation was approximately 237 feet above Mean Sea Level (MSL). The levee
design cross-section depicted on the referenced USACE drawing is presented in Figure 2.
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Figure 2. Levee Design Cross-Section from USACE (Drawing 1) Serial No. 16362

Based on available drawings, an embankment had already been constructed to support the
railroad along what is now the south side of the east ash disposal area.

Starting in the late 1960’s, bottom ash was sluiced into the east ash disposal area via a
discharge point in the northwest corner. The disposal area was bounded by higher ground
on the east and water was drained from the area via an open channel entering the Horn Lake
Cutoff through pipes beneath the railroad embankment. An outside private company
reclaimed the bottom ash from the disposal area, processed the material, and sold it off-site.
In late 1969, the plant began sluicing fly ash into the east disposal area via a separate pipe
system also discharging into the northwest corner of pond. As such, a skimmer system was
constructed in 1970 to reduce the possibility for finer ash materials entering the Horn Lake
Cutoff. The 1970 inspection report recommended expanding the pond, building a raised dike
along the east end of the area, and installing spillways and skimmers. Design for the pond
expansion was completed in 1975 and construction began in 1976.

As part of the expansion, TVA constructed a three-foot thick impervious layer on the interior
slope of the northern perimeter dike to faciliate the impoundment of the east ash pond and
stilling pond. TVA also constructed the eastern perimeter dike, the divider dike, and installed
the McKellar Lake spillway and Horn Lake Cutoff auxiliary spillway. Stantec’s review of
historic documentation did not determine an impoundment date for the east ash pond or
stilling pond, but the noted construction tasks had been completed and the ponds were in
operation at the time of the 1978 annual inspection.

Based on a review of available design plans (Drawings 10N225 and 10N226), the impervious
layer was to extend from the toe of the interior slope up to the crest of the dike.
Specifications for the materials to be used to construct the impervious layer were provided in
the TVA memoranda authored by Gene Farmer and G.L. Buchanan. Based on these
documents, the soils used to construct the impervious layer should have consisted of low
plasticity silts, lean clays, silty sands or sandy silts with at least 35% fines (particles passing
the #200 sieve i.e. silt and clay). To construct this layer, these materials should have been
compacted to at least 95 percent of the materials maximum standard Proctor dry density at
+3 percent optimum moisture content. Similar to the USACE levee, available drawings and
documentation also indicate the impervious layer was constructed using borrow soils from
the current pond area. Figure 3 depicts the design cross-section for the modified levee
geometry with the impervious layer constructed on the interior slope.
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Figure 3  Section D-D’ from TVA Drawing No. 10N226
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. A summary of the proposed boring locations was sent to TVA for field staking.
The boring locations and surface elevations were established in the field by TVA survey
personnel.

The subsurface exploration program consisted of drilling and sampling eight soil test borings
along the crest and near the exterior toe of the northern perimeter dike. These borings (STN-
1 through STN-8) were extended to depths of about 40 to 60 feet below the existing ground
surface utilizing both truck-mounted and track-mounted drill rigs between July 14 and July
19, 2009. Seven (7) hand-auger borings were advanced on October 12, 2009 at various
locations along the interior dike slope to further evaluate the near-surface soils. The hand-
auger borings (HA-1 through HA-7) were extended about 5 to 12 feet below grade. The
boring layout in Appendix A depicts the locations of the borings on a plan view of the east
disposal area. Table 1 provides a summary of the borings advanced as part of the subject
geotechnical exploration. All measurements are expressed in feet.

Table 1. Summary of Borings

Boring Bottom of Hole
Surface Termination Elevation
Boring No. Northing* Easting* Elevation* Depth
STN-1 274580.31 762195.58 215.3 40.0 175.3
STN-2 274441.99 762201.92 238.8 60.0 178.8
STN-3 274411.16 762192.94 234.6 40.5 194.1
STN-4 274367.46 762679.46 237.5 60.0 177.5
STN-5 274364.82 763202.51 217.5 40.5 177.0
STN-6 274263.61 763180.87 238.3 60.0 178.3
STN-7 274235.39 763163.82 235.6 41.0 194.6
STN-8 274166.09 763641.32 237.5 60.5 177.0
HA-1 274226.34 763209.32 235.7 7.0 228.7
HA-2 274202.98 763201.48 230.5 5.0 225.5
HA-3 274265.91 762999.17 234.2 5.0 229.2
HA-4 274333.93 762669.73 233.6 5.0 228.6
HA-5 274409.74 762201.44 233.7 5.0 228.7
HA-6 274395.67 762191.04 232.5 12.0 220.5
HA-7 274398.58 762201.29 232.4 6.0 226.4
HA-8 274392.70 762251.17 232.1 8.0 224.1

*Coordinates and Elevations were provided by TVA. The coordinate datum is the Tennessee Lambert Ground and the elevation
datum is the NGVD29
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In general, continuous standard penetration (SP) tests were performed in each of the borings
to provide 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 or moderately cohesive soil materials
to obtain relatively undisturbed samples for laboratory strength and permeability testing.
Disturbed samples were also obtained from the hand auger borings at one-foot intervals of
depth using a bucket sampler. A Stantec geologist or geotechnical engineer was on site full
time with each rig to observe the drilling operations, prepare field logs, collect soil samples,
document piezometer and slope inclinometer installation activities; and adjust the drilling and
sampling program as warranted by site and subsurface conditions. The field
geologist/engineer logged the materials obtained from SP testing and Shelby tube sampling,
paying particular attention to the texture, color, moisture content, plasticity, and
consistency/density of the materials encountered. Typed boring logs are included in
Appendix B.

Both automatic and safety hammers were used to perform SP tests in the borings advanced
as part of this exploration. 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 Ngg 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, thus requiring a correction for
hammer efficiency. 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 5.3.2 of this report.

Piezometers were installed at or near each of the borings to assist in developing an
understanding of the piezometric surface for use in the seepage and 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 two-foot bentonite seal. After allowing the
bentonite to hydrate, the remaining annulus was backfilled with cement-bentonite grout
tremmied into place. Piezometer construction along the crest of the dike was completed with
a concrete surface pad and flush mounted cover. However, the piezometers located along
the toe of the Ash Pond Dike incorporated aluminum risers to promote visibility and were
protected by concrete-filled steel bollards. Appendix C provides an instrumentation layout
depicting the locations of the piezometers. Piezometer installation logs are also provided in
Appendix C.

4.2. Subsurface Conditions
Based on the results of the drilling program, 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
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in Appendix B are in general accordance with the USCS and the group symbols are shown
on the graphic boring logs depicted on the cross-section in Appendix A.

Table 2. Generalized Subsurface Conditions

Approximate
Elevation Materials Consistency/Density
El. 237 to EI. 215 Dike fill — consists of sandy silt, silty sand, | Stiff to very stiff / medium
silty clay, sandy clay, and lean clay dense
El. 215 to El. 175 | Alluvium — Irregularly bedded sandy silt, silty | Very soft to stiff / very
(termination depth) sand, silt, lean clay, sand, and fat clay loose to medium dense

In general, the embankment materials primarily consist of brown to gray, moist sandy silt
(ML), silty sand (SM) and silty clay (CL-ML) with lenses of lean and fat clay clays (CL, CH).
Ngo-values from SP testing within the dike range from 4 to 57 blows per foot (bpf) with the
majority ranging between 6 to 29 bpf. Based on Ngo-values, the fine-grained fill materials vary
from a medium stiff to very stiff and the more sandy materials vary from medium dense to
dense.

The foundation alluvium can be further generalized into three primary strata — an
approximate five-foot thick sandy silt (ML) extending from EIl. 215 to El. 210, a 30-foot thick
lean (CL) and fat clay (CH) from El. 210 to El. 180 and a sandy silt (ML) to silty sand (SM)
strata from EI. 180 to boring termination depth of about EI. 175.

The upper sandy silt (ML) stratum is primarily brown to gray-brown, moist to very moist with
lenses of clay and sand. Ngo-values from SP testing in this stratum range between 1 and 31
bpf with the majority ranging between 5 to 16 bpf. Based on Ngo-values, the upper sandy silt
exhibited a medium stiff to very stiff consistency.

The lean (CL) and fat clay (CH) strata are primarily brown to gray-brown, moist to very moist,
with lenses of silt and sand. Ngp-values from SP testing in these strata range between 0 and
20 bpf with the majority ranging between 3 to 11 bpf. Based on Ng-values, the clays are soft
to stiff in consistency.

The bottom sandy silt (ML) to silty sand (SM) strata are primarily brown to gray, moist to
saturated, with lenses of clay. Neo-values from SP testing within this horizon range between 0
and 32 bpf with the majority ranging between 5 to 29 bpf. Based on Ngo-values, the bottom
sandy silt to silty sand exhibits a medium stiff to very stiff consistency or a loose to medium
density.

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, sieve and hydrometer analyses, Atterberg limits, specific gravity
determinations, consolidated-undrained triaxial compression tests, and permeability tests.
The results of the testing program were used to select/derive appropriate parameters for the
seepage and 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.
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4.3.2. Natural Moisture Content and Laboratory Classification Testing

Natural moisture content determinations (ASTM D 2216) 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 (ASTM D 422),
Atterberg Limits (ASTM D 4318), and specific gravity determinations (ASTM D 854) were
performed on combined SP test samples from representative soil horizons and select
specimens trimmed from Shelby tube sampling. Generalized soil classifications based on
these test results are discussed in Section 4.2 of this report.

In general, soils with relatively low plasticity, e.g. silt, silty clay etc., have low moisture
content in comparison with lean and fat clays. This is evident in our laboratory test results
where sandy silts and silty clays with relatively low plasticity exhibited low moisture contents.
The fill soils in the dike exhibited relatively lower moisture content than the foundation soils,
indicative of moisture control at the time fill placement. The lean and fat clays typically
contain higher percent fines as evident by the gradation analysis test results. The results of
the natural moisture content and laboratory classification tests are summarized in Table 3
below.

Table 3. Summary of Natural Moisture Content and Classification Testing
Predominant
USCS Water Content Plasticity % Passing
Horizon Classification | Typical Range |Liquid Limit Index #200 Sieve
Dike Fill ML, SM, 0 0
Soils CL-ML 10% to 24% NP to 30 NP to 9 40 to 86
Sandy Silt ML 19% to 42% NP to 23 NP to 2 40 to 70
Alluvial Clay CL, CH, 24% to 56% 25t0 73 6to 51 50 to 96
Siltto. ML, SM 25% 10 41% | 26 to 30 3108 40 to 97
Sandy Silt

NP — Non Plastic

4.3.3.

Consolidated-Undrained Triaxial Testing

Stantec performed consolidated-undrained (CU) triaxial testing with pore pressure
measurements (ASTM D 4767) on selected six-inch specimens extruded from the Shelby
tubes to establish effective-stress shear-strength parameters modeling in slope stability
analyses. Table 4 provides a summary of the CU triaxial test results.
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Table 4.

Consolidated-Undrained Triaxial Compression Test Results

Approx. Wet
Sample Unit Effective Strength
Boring Elevation Textural Weight c’ o’ Liquid |Plasticity
No. (ft) Classification| (Ib/ft%) tsf degree | Limit Index
STN-1 | 198 to 200 Fat Clay 105 0.11 26 92 64
193 to 195 110 34 13
STSN_I_-&I_:;nd and Lean Clay to 0.36 21 to to
201 to 203 115 47 26
186.5 to
STN-1 1885 Lean Clay 110 0.03 32 38 18
230.5to Dike Fill —
_ *
STN-3A 2335 Sandy Silt 120 0.11 33 28 7
STN-9** 1?3'155“) Fat Clay 105 0.08 28 73 47

* STN-3A is an offset boring drilled adjacent to STN-3 to obtain undisturbed samples for subsequent lab testing.
** STN-9 was drilled on the eastern perimeter dike, addressed in a separate report.

Based on the results of the triaxial testing, the effective internal angle of friction for the
alluvial clay soils and silty to sandy lean clays in the embankment varies from about 21 to 33
degrees and the effective cohesion varies from 0.03 to 0.36 tons per square foot (60 to 720
pounds per square foot). The only CU test performed on dike fill material exhibited a friction
angle of 33 degrees. Our attempt to collect more Shelby tube samples within the dike failed
due to high sand and silt content within the dike soils. The native lean and fat clays exhibited
friction angle values between 21 and 32 degrees. Generally, soils with higher internal angle
of friction and lower cohesion can be attributed to increased percentages of silt and sand in
the samples selected for testing while lower internal angle of friction and higher cohesion are
generally associated with higher percentages of clay. This is evident in the test results of
native lean and fat clays.

4.3.4. Laboratory Permeability Testing

Falling head permeability tests (ASTM D5084) were performed on select extruded tube
specimens and remolded samples of dike fill material. The remolded samples consisted of
multiple SP test samples or hand auger samples combined and compacted to a wet density
of 115 pcf and moisture content in the range of 16 to 22 percent. Table 5 summarizes the
test results.
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Table 5. Permeability Test Results

In-Situ Initial | Initial Dry Average
Water Water unit Hydraulic
Boring Content | Content | Weight, Textural Conductivity,
No. Depth (ft) (%) (%) pcf Classification k (cm/s)
STN-1 [34.6 —35.1 36 36 84 Lean Clay 7.04E-08
STN-2 | 36.6 —37.1 35 35 85 Lean Clay 5.17E-08
STN-2A|[10.0 - 10.5 25 25 96 Fill-Silty Clay 1.35E-07
STN-6 | 9.0 —-15.0 22 22 94 Fill-Silty Sand 3.66E-05*
STN-7 |30.0 —30.5 16 16 110 Sandy Clay** 9.11E-06**
STA-8A| 5.0-55 18 18 109 Fill-Silty Clay 1.47E-07
STN-9***| 28.6 — 29.1 46 36 84 Fat Clay 2.00E-08
HA-1 20-4.0 20 20 95 Fill-Sandy Silt 3.9E-05*
HA-4 2.0-5.0 21 21 95 Fill-Sandy Silt 4.26E-05*
HA-5 1.0-3.0 21 20 95 Fill-Sandy Silt 8.34E-05*
HA-9*** | 3.0 - 6.0 12 17 98 Fill-Sandy Silt 5.38E-05**

* Performed on remolded samples compacted to dry density between 94 and 96 pcf. In-situ dry density and hydraulic
conductivity may vary.

*Sample most likely obtained from a sandy clay seam within a fat clay layer.

**STN-9 and HA-9 were performed on the eastern perimeter dike, addressed in a separate report.

Historical test data obtained from TVA memorandum (by G.L. Buchanan), performed on on-
site sandy silt and silty sand core materials at the time of constructing the impervious layer
on the interior slope of the northern perimeter dike, shows hydraulic conductivity values of
these soils vary from 7.4E-06 to 8.40E-07 cm/s. Unit weight of these soils vary from 107 to
113 pcf. In comparison with these test results, relatively higher hydraulic conductivity values
were obtained in the permeability tests of the samples remolded to dry densities of about 94
to 95 pcf. Based on the TVA memorandum by G.L. Buchanan, the core materials (on-site
sandy silt and silty sand of type |, I, Ill and V) with over 30 percent fines have a maximum
dry density in the range of 107 to 113 pcf. Therefore, the tested samples were remolded to
only about 85 to 90 percent of the materials reported maximum dry Proctor density and likely
resulted in the higher permeability values. The proctor test data was not available at the time
of performing these permeability tests. Subsequent permeability tests performed on
undisturbed tube samples obtained from the offset borings STN-2A and STN-8A, consisting
of dike fill materials (CL-ML, ML), exhibited hydraulic conductivity between 1.35E-07 and
1.47E-07 cm/s. These two test results correlate well with TVA test data for on-site soils and
additional permeability data for dike materials provided by USACE. Permeability testing
performed by the USACE on silty soils from about 2 miles east of the ash pond during
construction of the northern perimeter dike/flood control levee indicates the hydraulic
conductivity of these materials is on the order of 5.0E-06 to 1.5E-07 centimeters per second.

4.4, Slug Test Data

Slug tests were performed at each piezometer location to evaluate in-situ hydraulic
conductivity of the soil. This test involves adding or removing a measured quantity of water
(slug) to a static column of water in a well (piezometer) and measuring the resulting changes
in water level at a predetermined interval. The changes in water level are recorded until the
equilibrium is restored, i.e. water level in the well returns to its original static condition. The
slug tests were performed in general accordance with ASTM D4044 entitled “Standard Test
Method for (Field Procedure) for Instantaneous Change In Head (Slug) Tests for Determining
Hydraulic Properties of Aquifers.”
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For materials with lower permeability, more accurate results are generally obtained by using
an in-well transducer to collect periodic water level versus time measurements. The
transducer is placed in the well below the pre-test water level a sufficient depth to permit
testing. An instrument (data-logger) records water depth above the transducer before, during,
and after the "slug" is introduced. The "slug" is introduced suddenly (raising the water level)
and a series of water level versus time measurements are made as the water level moves
toward an equilibrium situation.

During the initial field exploration, Stantec installed 5-foot long, 1-inch (0.0417 feet) diameter,
schedule 40 PVC piezometer screens at each PZ location. To conduct the slug tests, a
Stantec field engineer lowered a transducer into the piezometer, added water to the riser
pipe, and used a data logger to automatically collect measurements at pre-programmed time
intervals. The recorded data from the data-logger was analyzed by AQTESOLVE software
from HydroSOLVE, Inc. (www.actesolve.com). The Bouwer-Rice solution method was used
in the analysis for an unconfined aquifer. An Anisotropy Ratio (KyerticalKnorizontar) Of 1 was
assumed for each PZ location. Results of the slug test are summarized in Table 6 and
individual slug test result sheets are provided in Appendix E.

Table 6. Slug Test Results
Static
Saturated | Water Average
Depth | Aquifer |Column| Total Well Initial Soil Hydraulic
PZ | of PZ |Thickness| Height |Penetration|Displacement| Classification | Conductivity
No. |Tip (ft) (ft) (ft) Depth (ft) (ft) at the PZ Tip K (cm/s)

PzZ-1 | 40.2 26.0 22.3 22.3 6.0 Lean Clay 1.40E-04
pPz-2 | 19.7 16.7 3.5 5.0 0.6 Fill - Silty Clay | 1.12E-06
Pz-3 | 20.1 5.4 5.4 17.1 1.5 Fill - Silty Sand| 4.05E-05
PzZ-4 | 19.2 4.0 3.4 5.0 0.1 Fill - Lean Clay| 3.30E-04
PzZ-5| 38.2 24.6 20.6 20.6 2.4 Silty Sand 3.62E-04
PzZ-6 | 17.9 0.4 0.4 5.0 0.4 Fill - Silty Sand| 5.30E-03*
PZ-7 | 15.6 0.1 0.0 5.0 0.4 Fill - Silty Sand| 5.38E-02*
Pz-8 | 19.1 11.6 0.4 4.0 0.4 Fill - Silty Sand| 2.53E-04*
PZ-9 | 41.0 19.2 19.2 19.2 2.9 Fat Clay 3.63E-06
Pz-10| 13.1 11.7 12.8 5.0 0.4 Fill - Silty Sand| 1.08E-06
Pz-11| 14.4 14.3 0.4 5.0 0.3 Fill - Silty Sand| 3.08E-04*
Pz-12| 43.1 18.6 17.8 17.8 2.5 Silty Sand 4.97E-05
pPz-13| 17.7 18.0 6.6 6.6 1.6 Fill - Silty Sand| 3.72E-06
Pz-14| 19.5 11.8 11.8 11.8 1.5 Fill - Lean Clay| 1.38E-04

Pz-9, 10, 11, 12, 13, and 14 were installed to assist in the evaluation of the eastern perimeter dike addressed in a separate

report.

*Performed in a dry or near-dry piezometer. Actual in-situ hydraulic conductivity may vary.

The slug tests were performed on November 17, 2009. Prior to slug testing, water level
readings were collected at each piezometer location. Based on the piezometer readings, we
conclude that PZ-6, PZ-7, PZ-8 and PZ-11 were dry or near dry on the day of slug testing
(within 0.36 foot of tip elevation). The slug test results confirmed this assumption where the
slug water in these piezometers receded within %2 to 2 minutes, indicative of a dry well. Test
time in the remaining piezometers varied between 3.5 and 85 minutes.

The results of the slug tests indicate the permeability of the dike and foundation soils are
highly variable. Even within the dike, the hydraulic conductivity values vary by two orders of

14
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magnitude. The boring logs reinforce the variability of the dike materials indicating that
although the bulk of the dike is constructed of sandy silt and silty sand, there are layers of
lean and silty clay, and sand lenses throughout.

4.5, Instrumentation Monitoring Program

Piezometers were installed at/near the sample borings to monitor water levels in the dike and
foundation soils. Long-term piezometer readings provide an estimate of the piezometric
surface fluctuation at this site. Since their installation, thirteen (13) sets of readings have
been recorded. Table 7 summarizes the data and individual piezometer readings are
included in Appendix C.

Table 7. Piezometer Data
Range of Ranged of
Measured Depths| Observed Water
Top of | Depth (from 7/20/09 to | Elevations (from
Surface | Casing | of PZ PZ Tip 2/2/10) 7/20/09 to 2/2/10)
PZ No. | Elevation | Elevation | Tip Elevation | Min. Max. Min. Max.
PZ-1 215.5 218.2 40.2 178.0 10.8 29.7 |188.5 207.5
pPz-2 238.8 238.7 19.7 219.0 16.0 18.1 |220.6 222.7
PZ-3 234.5 237.4 20.1 217.4 10.9 14.7 | 222.8 226.5
PZ-4 237.6 237.3 19.2 218.1 15.5 19.1 [218.2 221.8
PZ-5 218.0 220.7 38.2 182.5 12.3 26.6 |194.1 208.4
PZ-6 238.5 238.4 17.9 220.5 17.8 18.0 [220.4* | 220.6**
Pz-7 235.5 235.4 15.5 219.9 11.8 16.0 [219.4* 223.7
Pz-8 237.8 237.7 19.1 218.6 19.0 19.1 [ 218.5* | 218.7*
PZ-9 221.2 224.2 41.0 183.2 8.4 19.4 |204.8 215.9
PZ-10 237.4 237.1 13.1 224.1 10.1 12.4 | 224.7 227.0
Pz-11 237.9 237.8 14.3 223.5 14.2 14.3 | 223.5* | 223.6**
pPz-12 217.2 220.1 43.1 177.0 19.9 30.8 |189.3 200.2
PZ-13 237.2 237.0 17.7 219.3 10.5 15.2 [221.4 226.5
Pz-14 236.6 236.4 19.5 216.9 6.7 9.3 227.2 229.7
McKellar Lake 170.05" | 213.85'
Mississippi River 178.95* | 218.50¢

*Water level measured was most likely trapped water at the bottom of the piezometer.

**\Water elevation is apparently below the piezometer tip elevation.
tSource: USACE, Ensley Engineer Yard Gauge MS129 located in Lake McKellar from 8/24/08 to 2/2/10.

$Source: USACE, Mississippi River Gauge MS126 — Memphis from 8/24/08 to 2/2/10.

Based on the measured water levels at PZ-4, PZ-6, PZ-7, PZ-8, and PZ-11, set within the
dike, we conclude that these piezometers were dry or near dry at the time of reading. The
bottom of the piezometer screen is about 0.36 feet higher than the depth of the piezometer
tip. Therefore, Stantec considered water levels consistently measured within 0.36 feet of the
piezometer tip elevation to be water trapped in the bottom cap and not a true measurement
of the piezometric surface. Among these five piezometers, PZ-6, PZ-8, and PZ-11 are
considered dry piezometers since the readings in these piezometers varied only about 0.1 to
0.2 feet in the past eight months. Readings at PZ-4 and PZ-7 show water level above or
below the bottom of screen elevations, indicative of fluctuations in the piezometric surface at
those locations. The remaining piezometer readings within the dike varied between 2 and 5
feet, reflective of small fluctuations in the dredge cell, ash pond, and stilling pond pool levels.
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The piezometer readings in the foundation soils (PZ-1, PZ-5, PZ-9 and PZ-12) varied
between 11 to 19 feet, reflective of the fluctuations in McKellar Lake.

5. Engineering Analyses
5.1. General

Stantec performed both seepage and slope stability analyses at two cross-sections of the
dike. Section A-A’, at borings STN-1 through STN-3, is located at the northeast corner of the
East Dredge Cell. Section B-B’, at borings STN-5 through STN-7, is located approximately
315 feet west of the divider dike through the repaired slough area discussed in section 1.3 of
this report. 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 survey data provided by
TVA, design drawings, and site observations. Relatively wider profiles in the upstream and
downstream sides of the dike were required to improve the accuracy of the seepage model.
The upstream profiles (pond side) were extended using TVA survey data. The downstream
profiles were extended using Shelby County GIS contours (prepared in 2006). Therefore,
these profiles should be considered accurate only to the degree by the means and method
used to define them.

Stantec developed the subsurface profile at each cross section based on the results of the
drilling and laboratory testing discussed herein and historical information of the dike
construction and development. It should be noted that dike construction records including fill
placement, compaction and as-built configurations, etc. were not available for review. As a
result, generalizations in the soil parameters for the dike and the dike cross-section geometry
were required to construct the seepage and stability models. Generalized subsurface profiles
are shown on cross-sections included in Appendix A. Stantec derived the soil permeability
and strength parameters used in the seepage and slope stability analysis based on the field
and laboratory test data, historical information, and our experience with similar soils and
CCB materials. The selection process for material properties used in the analyses is
discussed in detail in Sections 5.2.1 and 5.3.2 of this report.

The analyses performed as part of this study evaluated the dike/levee stability at the
following loading conditions:

1. Steady-state seepage at the normal ash pond pool elevation of 230 feet;

2. Steady-state seepage at the maximum ash pond storage pool elevation of 233 feet;

3. Steady-state seepage at the estimated maximum ash pond surcharge pool elevation
of 237 feet; and

4. Rapid drawdown analysis (from design flood EIl. 232.5 to normal lake El. 185)

Among the four loading conditions, 2, 3 and 4 were requested by the USACE, Memphis
District. The water levels representing normal and maximum storage pool elevations were
established based on information from plant personnel and from the ‘Deed and Bill of Sale’
documents, respectively. The surcharge pool elevation was estimated from the existing top -
of-dike elevations. The design flood elevation for rapid drawdown analysis was provided by
the USACE, Memphis District. McKellar Lake normal pool elevation was established from
historical river gauge data provided by the USACE, Memphis District. Discussions on
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seepage and slope stability analyses are provided in Sections 5.2, 5.3 and 5.4 of this report.
Results of these analyses are included in Appendix F.

Stantec performed the seepage and static, long-term slope stability analyses using the
GeoStudio 7.14 software package developed by GEO-SLOPE International, Ltd. of Calgary,
Alberta, Canada (www.geo-slope.com). This package includes SEEP/W and SLOPE/W
modules for seepage and slope stability analysis, respectively. The rapid drawdown analyses
were performed using UTEXAS 4 and SEEP/W software. UTEXAS 4 is a general-purpose
limit-equilibrium software for slope stability analysis developed by Dr. Stephen G. Wright of
Shinoak Software, Austin, Texas (www.shinoak.com). 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. Seepage Analysis
5.2.1. SEEP/W Model

Seepage analyses were performed at the two referenced cross-sections to estimate the
effect of seepage pressure on the stability of the dike slope and foundation soil. The
analyses were performed using SEEP/W, a finite element program tailored for modeling
water seepage conditions in soil and rock.

SEEP/W includes a graphical user interface, semi-automated mesh generation routines,
iterative algorithms for solving unconfined flow problems, specialized boundary conditions
(seepage faces, etc.), capabilities for steady-state or transient analyses, and features for
visualizing model predictions. The program divides a two-dimensional problem space, e.g. a
dike cross-section, into a number of quadrilateral and triangular elements of specified ‘mesh
size’ connected by nodes, then uses a finite-element numerical methodology to calculate
seepage properties (such as pore water pressure, total head, etc.) at individual nodes to
solve the entire cross-section. The software also includes material models that allow
tracking both saturated and unsaturated flows, including the transition in seepage
characteristics for soils that become saturated or unsaturated during the problem simulation.

The analyses were performed for steady-state seepage for both saturated and unsaturated
flows. In the steady-state seepage analysis, it is assumed that the water levels on both
upstream and downstream side of the dike remain constant. With this assumption, SEEP/W
locates the piezometric surface for unconfined seepage through the dike. The cross-sections
modeled with SEEP/W were subsequently analyzed for slope stability (Sections 5.3 and 5.4).

5.2.2. Seepage Properties
Stantec derived material properties for the seepage analyses based on available laboratory
test results and field slug test data. If no data was available, the material properties were

estimated based on typical values for similar soils. The material properties modeled in the
seepage analyses are summarized in Table 8.
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Table 8. Material Properties for SEEP/W Analysis

Saturated Volumetric Water
Hydraulic Specific | Void Content
Conductivity | Anisotropy | Gravity | Ratio | Saturated | Residual
Soil Horizon ky (cm/s) Ratio ky / ky G e (%) (%) Basis
Hydraulically | 5 ¢ & 50 231 | 085 46 0.04 Parsons E&C
Placed Ash
Corgps"’f‘fted 3.0E-5 25 231 | 0.85 46 0.04 Parsons E&C

Laboratory Data
Dike Fill Core 9.0E-7 4 2.65 0.66 39 0.01 (STN-2A & 8A),
TVA Memoranda

Laboratory Data

Native Sandy (STN-2A & 8A),

Silt 1.5E-7 25 2.65 0.68 40 0.01 USACE Test
Data, TVA
Memoranda
Native Lean Laboratory Data
and Eat Clay 6.0E-8 20 2.68 0.90 47 0.02 (STN-1,2.7 & 9)
Native Sandy Slug 'I_'re{/s;Data,
Silt to Silty 1.0E-6 50 2.69 0.65 49 0.01 d
Sand Memorandum
and NAVFAC

Note: Horizontal permeability of materials, k, and ratio of k,/k, were used in the SEEP/W analysis

Engineering judgment is very important in selecting appropriate hydraulic properties for soil.
Hydraulic conductivity of soil can vary over several orders of magnitude for various soil
horizons, often with substantial anisotropy (seepage in horizontal versus vertical directions).
Laboratory test samples often do not represent high variability within a large soil deposit. An
iterative process of parametric calibration was used in these analyses to arrive at the final
estimate of the seepage properties. Results from trial seepage analyses were compared with
field data (measured piezometric levels and the depth of groundwater in the borings) in order
to verify the accuracy of the model. The material properties shown in Table 8 represent a
solution matrix that closely matches the field data on all cross-sections. The results of the
seepage analysis are discussed in Section 5.2.4.

Saturated vertical hydraulic conductivity values (k,) were selected using available field and
laboratory test data, historical test data from TVA and USACE, published data and our
experience with similar soils. Typical values were selected for materials where laboratory test
data were not available. The value of k, selected for the alluvial sandy silt to silty sand
foundation deposit is one example where engineering judgment was critical to the selection
of appropriate material properties. Laboratory permeability tests were conducted on
undisturbed Shelby tube samples of predominantly cohesive soils within this deposit because
intact tube specimens of the more silty and sandy materials could not be obtained during
field sampling. However, the conductivity of this layer will be closer to that of the more
predominant silty to sandy materials.

The ratio of horizontal hydraulic conductivity (k,) to vertical hydraulic conductivity (k,) was
estimated based on Stantec’s understanding of the placement/desposition of these materials.
An isotropic material would have kq/k, = 1, while deposits of horizontally layered soils, such
as alluvial deposits, might have values as high as ky/k, = 100. Relatively high ratios were
assumed for the hydraulically placed ash (kin/k, = 50), compacted ash (ki/k, = 25) and native
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sandy silt (ki/k, = 50), reflective of periodic deposition of materials with different gradations.
Such deposits typically exhibit much greater permeability in the horizontal direction than in
the vertical direction. A relatively modest value (kn/k, = 4) was assumed for the dike fill soils,
which was reportedly compacted in horizontal lifts.

The SEEP/W program is structured to analyze seepage through saturated and unsaturated
soils. To represent the change in hydraulic conductivity due to de-saturation of each sail,
SEEP/W implements a model based on two functions — a hydraulic conductivity function and
a volumetric water content function. Three parameters are needed to define these two
functions: the saturated hydraulic conductivity, saturated water content, and residual water
content (water content of air dried soil). Of these three parameters, only the residual water
contents were estimated for each soil. The estimated residual water content values in Table
8 are based on Rawls et al. (1982) and Stantec’s experience with similar materials at other
TVA sites.

5.2.3. Boundary Conditions

Boundary conditions for steady-state seepage at loading conditions 1, 2, and 3 outlined in
Section 5.1 are discussed in the following paragraphs. The boundary conditions used for the
rapid drawdown analysis are discussed in Section 5.4.3.

Static water levels upstream and downstream of the dike were used in steady-state seepage
analyses. The upstream boundary condition values used in these analyses are based on the
normal pool elevation, the maximum storage pool elevation, and the estimated maximum
surcharge pool elevation. The normal pool elevation for the ash pond and dredge cell was
obtained from TVA Allen Fossil Plant personnel and from TVA's ‘Free Water Volume Report’,
respectively. The sluice ditch water elevation was interpolated from water elevations
between the ash pond and dredge cell. The maximum storage pool elevation for the ash
pond was established from the Deed and Bill of Sale documents for the property where it is
stipulated that the ash fill in the pond shall not exceed elevation 233 feet above MSL. The
maximum surcharge pool elevation was estimated from the existing top of dike elevations.
Based on TVA survey data, the top of dike elevation varies from 237 to 240 feet above MSL.
A lower value of 237 was used as the maximum surcharge pool elevation.

On the upstream side (south), the ash pond and the dredge cell are the primary source of
water. Water in the sluice ditch is also a contributor that was considered for cross-section A-
A’. These boundary conditions were applied at the surface of ash on the upstream side of the
dike (see Appendix F for demonstrations). Since Stantec did not have any information about
piezometric heads at the pond subsurface, Stantec did not apply any boundary condition on
the upstream vertical boundary. Instead, the upstream profile was extended 900 feet from
the crest of the dike. Due to the relatively large distance of the upstream profile, Stantec
estimates the absence of a vertical boundary condition will have a negligible impact on
seepage conditions at the dike. The results of the seep analysis show the model matches
closely with the field piezometer data, indicative of the validity of these assumptions.

On the downstream side, the ‘Potential Seepage Face’ boundary condition is applied on the
downstream slope and toe where it is assumed that no flux will be added or removed in
these areas. At the end of first iteration, SEEP/W checks the nodes along the Potential
Seepage Face for positive pressure indicative of water ponding which is not possible along
the face of the slope. Physically, it means water wants to leave through these nodes but the
boundary condition prohibits the model from doing so. In subsequent iterations, SEEP/W
assigns total head at these nodes equal to elevation head that allows the water to seep out
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and flow along the slope. The McKellar Lake water elevation was selected from historical
river gauge data provided by the USACE, Memphis District. According to the Mississippi
River gauge data at the Ensley Engineer Yard (MS 129), dating from August 24, 2008 to
December 31, 2009, the water elevation in McKellar Lake fluctuated between 170.1 and
213.9 feet above MSL. A median value of 185 MSL was used as the normal lake elevation.

Table 9.

Summary of the Boundary Conditions Modeled in the Seepage Analyses

Upstream Boundary

Downstream Boundary

for Normal Storage Pool
Level

upslope at EI. 230 ft.
downwards, and along
the surface of hydraulic
ash

Condition Value and Location Condition Value and Location
Normal Pool
Ash Pond Water Total Head — 230 ft. Potential Seepage Face | Total Flux — 0 cfs. Applied
Elevation Applied along the along the down slope and

toe where no standing
water is expected

Dredge Cell Water
Elevation

for Normal Storage Pool
Level

Total Head — 232 ft.
Applied on the surface
of dredged ash

McKellar Lake
Water
Elevation

Total Head — 185 ft. Applied
on the downstream
boundary from EI. 185 ft.
downwards

Sluice Ditch Water
Elevation for Normal
Storage Pool Level

Total Head — 231 ft.
Applied on the surface
of the sluiced ash

Maximum Storage Pool

Ash Pond Water
Elevation

for Maximum Storage
Pool Level

Total Head — 233 ft.
Applied along the
upslope at EIl. 233 ft.
downwards, and along
the surface of the
hydraulic ash

Potential Seepage Face

Total Flux — O cfs. Applied
along the down slope and
toe where no standing
water is expected

Dredge Cell Water
Elevation

for Maximum Storage
Pool Level

Total Head — 234 ft.
Applied on the surface
of dredged ash

McKellar Lake
Water
Elevation

Total Head — 185 ft. Applied
on the downstream
boundary from EI. 185 ft.
downwards

Sluice Ditch Water
Elevation for Maximum
Storage Pool Level

Total Head — 233 ft.
Applied on the surface
of the sluiced ash

Maximum Surcharge Pool

Ash Pond Water
Elevation
for Surcharge Pool Level

Total Head — 237 ft.
Applied along the
upslope at EI. 237 ft.
downwards, and along
the surface of the
hydraulic ash

Potential Seepage Face

Total Flux — O cfs. Applied
along the down slope and
toe where no standing
water is expected

Dredge Cell Water
Elevation
for Surcharge Pool Level

Total Head — 237 ft.
Applied on the surface
of dredged ash

McKellar Lake
Water
Elevation

Total Head — 185 ft. Applied
on the downstream
boundary from EI. 185 ft.
downwards

Sluice Ditch Water
Elevation for Surcharge
Pool Level

Total Head — 237 ft.
Applied on the surface
of the sluiced ash
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5.2.4. Seepage Analysis Results

Steady-state seepage analyses were performed for cross-sections A — A’ and B — B’. The
material properties and boundary conditions were varied in these analysis until a reasonable
match was obtained between the model and field data. Specifically, the saturated hydraulic
conductivity of the foundation sandy silt to silty sand was varied, as was the ky/k, ratio for all
materials. After several iterations, the soil parameters were within the expected range.

Results of the SEEP/W analyses of the two cross-sections are presented in Appendix F.
These plots show the finite element mesh, material horizons, and boundary conditions used
in each analysis. The results are shown in contour plots of total head, pore water pressure,
and vertical gradients of flow vectors. The vertical gradients were used to calculate maximum
exit gradients and the potential for soil piping (Section 5.2.4.3). For the slope stability
analyses (Section 5.3), the pore water pressures along a trial slip surfaces were determined
by interpolation between the nodal pore pressures predicted by the SEEP/W model.

The piezometric surface (line of zero pore water pressure) is shown on the plots in Appendix
F. In SEEP/W, the location of the piezometric surface is found by interpolation between
positive pore water pressures of saturated soil and negative pore pressures or suction in the
unsaturated soil zone above. In the SEEP/W formulation, seepage flows are tracked in both
the saturated and unsaturated zones. Hence, the top flow line in the SEEP/W results will be
above the phreatic line. In more traditional seepage analyses, where unsaturated flows are
ignored, the top flow line and the piezometric surface coincide. Hence, while the more
complete unsaturated flow formulation in SEEP/W gives a reasonable prediction about the
location and shape of the piezometric surface, the results are often different than what would
be obtained with a solution that considers saturated flow only. Furthermore, the pore water
pressures in the stability analysis are determined from the full finite element solution, and not
just from the depth below the piezometric surface.

5.2.4.1. Comparison with Field Data

Results from the SEEP/W model were compared to the piezometer readings installed in both
northern and eastern perimeter dikes. Data from 10 piezometers at five modeled cross-
sections were used in this evaluation (two cross-sections on the northern perimeter dike and
three on the eastern perimeter dike). Nodes were placed in the model at the same location
and elevation as the piezometer tip was installed in the field. The total head predicted at the
node was compared to the corresponding piezometer reading.

As previously discussed, twelve sets of piezometer data were collected in the past seven
months. Figure 4 shows a comparison between the maximum and minimum piezometer
readings over the past seven months and the SEEP/W predicted total head at these
piezometer locations.
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Figure 4. Comparison between the field piezometer readings and total head
predicted by the SEEP/W model

The difference between field measurements of total head and the model predictions varies
from 0.2 feet at PZ-9 to 12.8 feet at PZ-12. In general, the model matches closely with the
piezometers installed within the dike and varies with piezometers installed relatively deep in
the foundation soils. This is due to the fact that the piezometers within the dike primarily
reflect fluctuations in the ash pond and stilling pond and the deeper piezometers reflect
fluctuations in McKellar Lake. In the past seven months, the pond water level fluctuated
roughly between about elevations 229 feet and 230 feet; however, the lake water fluctuated
between about elevations 177 feet and 205 feet. The model assumes a steady-state
condition upstream and downstream and could be tailored to closely match a particular set of
piezometer readings. The degree of deviation between the model prediction and the actual
piezometer reading is a factor of seasonal fluctuations of groundwater table and river levels,
precipitation, material properties, sluice discharge volume, and accuracy of the field data.

The results from the seepage model were also compared with groundwater observed in the
borings at the time of drilling operations. Figure 5 shows the comparison between SEEP/W
predicted piezometric surface elevation and groundwater readings (at the time of drilling) at
seven (7) boring locations at these cross-sections. It should be noted that the observed water
levels are below the predicted piezometric surface. This may result from having insufficient
time for the borehole water levels to reach equilibrium, as well as intercepting subsurface
strata with varying piezometric levels.
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Figure 5. Comparison between the borehole water levels and the piezometric
surface predicted by the SEEP/W Model

5.2.4.2. Critical Exit Gradients

Seepage forces, resulting from hydrodynamic drag on the soil particles, can destabilize earth
structures. Seepage water exiting at the downstream slope or toe can lead to the initiation of
soil erosion and piping, which has caused numerous dam failures in the past. Hydraulic
gradients, computed at points where seepage exits onto the ground surface, can be
evaluated to understand the potential severity of this problem. The factor of safety with
respect to soil piping (FSpiping) is defined as:

i
FSpiping = ?m Egn. 1

Where:

the vertical gradient of a flow vector at exit
critical gradient, a material property of the soill

Icrit
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The critical gradient (icit) is related to the submerged unit weight of the soil and can be
computed as:

: Vsub Gs -1
.. = =
crit ” 1+e Eqn 2
Where:
Ysun =  the submerged unit weight of the soil
yw = Iisthe unit weight of water,
Gs = the specific gravity of the soil particles
e = thevoid ratio.

For nearly all soils, the critical gradient usually varies between 0.6 and 1.4, with a typical
value near 1.0.

Where FSgising = 1, the effective stress is zero and the near-surface soils are subject to piping
or heaving. Note that Eqn. 1 is valid only for vertical seepage that exits to the ground surface.
If the phreatic surface is buried, then the FSping Will be greater than 1.0 even when i = igit.

5.2.4.3. Seepage Gradients

Contour plots of the hydraulic gradients computed from the SEEP/W solutions are shown for
each modeled cross-section in Appendix F. Large gradients and significant seepage can be
seen at various locations within the cross-sections, but the concern is for areas where these
gradients can initiate erosion or piping of material. In general, areas of potential concern are
where water seeps laterally out onto a sloping ground surface, or where vertical, upward
seepage occurs at the ground surface. Away from the ground surface, the potential
movement of material due to seepage forces is arrested by the adjacent soil. Hence, the
evaluation of seepage gradients within the dike is focused on areas near the ground surface
on the downstream side of the dike.

In order to locate areas of maximum seepage pressure, contour plots of vertical gradient (i)
were generated using a SEEP/W utility function. When turned on, this function can plot
contours of maximum vertical gradient within a cross-section. Areas with higher vertical
gradient will be shown in gradually darker colors (green to red) in SEEP/W generated
models. Results of these models with vertical gradients are attached in Appendix F. The
maximum vertical gradient is usually located at the downstream slope toe where the
piezometric surface is near the ground surface. Within a region of maximum vertical gradient,
the element with highest vertical gradient, usually a surface element at the toe of the slope,
was determined using another SEEP/W utility function. The vertical gradient is calculated
from the difference in total head (Ah) between two nodes of the element divided by the
distance between these two nodes (f). The critical gradient (i) is determined from the
material properties using Equation 2. The factor of safety against piping is then calculated
using Equation 1. The factors of safety against piping were computed based on the exit
gradients from the SEEP/W model and critical gradients determined from the soil properties
are summarized in Table 10.
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Table 10. Summary of Computed Exit Gradients and Factors of Safety against Piping
Vertical
Gradient (i) Location Critical
Cross- at Critical of Critical Gradient Pool
Section Exit Point* Exit Point | Material (icrit) FShiiine Elevation
Negative, .
Downward Flow Downstream Foundatu_)n 0.98 >5.00 Normal Pool
Slope Toe | Sandy Silt
Vector
A-A Negative, . .
Downward Elow Downstream Foundathn 0.98 > 500 Maximum
vV Slope Toe | Sandy Silt Storage Pool
ector
Downstream|Foundation Surcharge
0.09 Slope Toe | Sandy Silt 0.98 10.88 Pool
Negative, Downstream Fill -
Downward Flow . 0.98 >5.00 Normal Pool
Slope Toe | Sandy Silt
Vector
Y Negative, - .
B-B Downward Elow Downstream |Fill S_andy 0.98 > 500 Maximum
Slope Toe Silt Storage Pool
Vector
Downstream Fill - Surcharge
0.22 Slope Toe | Sandy Silt 0.98 445 Pool

*Gradient of a flow vector is considered negative when the flow is downward

According to the USACE design criteria in EM 1110-2-1901, the factor of safety against
piping should be at least 3.0. Hence, cross-sections A—A’ and B-B’ meet the design factor
safety for piping.

5.3. Slope Stability Analyses

The stability of the dike was evaluated using static limit equilibrium methods as implemented
in the SLOPE/W module. With SLOPE/W, the distribution of pore water pressures within the
earth mass is mapped directly from corresponding SEEP/W analysis. The unit weight and
shear strength properties used in the stability analyses are discussed in Section 5.3.2 of this
report.

5.3.1. Limit Equilibrium Methods in SLOPE/W

Limit equilibrium methods for slope stability analysis consider the static equilibrium of a soil
mass above a potential failure surface. For conventional two-dimensional method of slope
stability analysis, the slide mass above a trial failure surface is split into a number of vertical
slices and stresses are calculated along the sides and base of each slice. The factor of
safety against a slope failure (FSgiope) is defined as:

shear strength of soil
shear stress required for equilibrium

FSslope = Eqgn. 3

where the strengths and stresses are computed along a defined failure surface, on the base
of the vertical slices. The shearing resistance at locations along the potential slip surface are
computed, with appropriate strength parameters (cohesion and friction angle), as a function
of the total or effective normal stress.
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Spencer’s solution procedure (1967), which satisfies both moment and force equilibrium, was
used in this study. Spencer’s procedure computes FSqqe for an assumed failure surface; a
search must be made to find the critical slip surface corresponding to the lowest FSgpe. 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 5.3.3, and depicted
graphically on the cross-sections in Appendix A, represent factors of safety computed from
the optimized, circular slip surface routine.

5.3.2. Strength Parameter Selection

The northern perimeter dike was originally constructed as a flood control levee in the early
1960’s. The levee geometry was modified in the late 1970’s to accomodate the ash pond and
stilling pond impundments and has been in its current cross-sectional geometry (slopes and
crest elevation) for about 30 years. Hence, excess pore pressures generated in the
underlying soil during construction have had sufficient time to dissipate and steady state
seepage conditions have developed within the dike. Additionally, the current analyses will
focus only on static conditions (no earthquake or other dynamic loads). For these conditions,
only soil unit weights and drained strength parameters (¢’ and @’) are needed.

Drained shear strength (Sy) of the soil can be determined from effective stress strength
parameters using the following equations:
S, =Cc'+o'tan¢g' Eqn. 4
o=0-U Eqn. 5
Where:

the effective cohesion

the effective angle of internal friction
the effective stress

the total stress and

the pore water pressure

o
1

caa-<e
I

Uncemented (granular) soils exhibit no strength at 6’=0, corresponding to ¢’ = 0. In the case
of unsaturated fine grained sands, suction results in apparent cohesion, but this component
of strength is lost upon saturation. Over a large pressure range, most granular soils have a
curved strength envelope. Fitting a straight line through segments of a curved failure
envelope can result in ¢’ > 0, but the values are applicable only over the specified range of
effective stress.

For normally consolidated, saturated clays, the Mohr-Coulomb failure envelope exhibits ¢’ =
0. At effective stresses below the pre-consolidation pressure, overconsolidated clays have a
curved failure envelope that can be represented with a straight line having ¢’ > 0. °
overconsolidated clays in the field are often fissured and the in situ ¢’ is significantly smaller
than values determined from testing of small samples in the laboratory. To avoid progressive
failures in overconsolidated, stiff fissured clays, remolded soil samples are recommended for
testing; this generally results in "fully softened" strengths with ¢’ = 0. Thus, in the absence of
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particle cementation/bonding, long term (drained) shearing resistance related to ¢’ > 0 is
considered unreliable. In routine geotechnical design practice, values of ¢’ = 0 are usually
assumed for both normally and overconsolidated saturated clays, and for uncemented
granular soils. Detailed testing and characterization of a particular soil, coupled with careful
application of the fitted strength envelopes, are necessary where values of ¢’ are used in a
stability evaluation. For these analyses, ¢’ = 0 were used for all soils.

When surficial soils have ¢’ = 0, shallow sliding parallel to the ground surface will be the
critical failure mechanism (lowest factor of safety) found in a slope stability analysis.
However, apparent cohesion in unsaturated soils and/or weak cementation is often sufficient
to prevent shallow sliding. This mode of failure, which might require periodic maintenance, is
considered to be less critical in a stability analysis. For deep seated failures, the assumption
of ¢’ = 0 is routinely used for all soils.

The soil parameters used for the dike and existing foundation materials were derived using
both current and historical laboratory test data (consolidated undrained triaxial tests, direct
shear tests, standard penetration test data, and classification test data) and Stantec’s
experience with these materials in similar applications.

Strength parameters for hydraulic and compacted ash are based on test results from
AECOM and Law Engineering, Inc., performed for the TVA Fossil Plant at Kingston,
Tennessee. The parameters for the dike fill soils (sandy silt to silty sand) are based on
laboratory testing performed as part of this study as well as TVA test results (consolidated-
undrained triaxial test, consolidated-drained triaxial tests, and direct shear tests) performed
on near surface on-site soils prior to the construction of the eastern perimeter dike. Stantec’s
borings and classification test data on dike soils confirm materials types reported in the TVA
memorandum.

Stantec performed five consolidated undrained triaxial tests on the dike material and on
foundation soils and the results are summarized in Table 5 of this report. To select the
representative strengths for each horizon, the methodology outlined in the US Army Corps of
Engineers Engineer Manual EM 1110-2-1902 was used as a guide. Failure stresses
measured in the laboratory tests were expressed in terms of "p-q" values,

[p'=0.5(c,+0;'"),q=0.5(c,'-0,")], then envelopes were conservatively fit through the

data. In general, the selected strength parameters represent a failure envelope where about
two-thirds of the test data falls above the envelope. Strength parameter selection charts
using “p’-g” plots are included in Appendix G.

The foundation sandy silt to silty sand, generally encountered at elevation 180 feet or below,
typically exhibited a medium stiff to very stiff consistency or loose to medium density (Ngo-
values in the range of 5 to 29 blows per foot) with high moisture contents. The strength and
unit weight parameters for these soil horizons were determined from published correlations
between SP test blow counts (Ngo), relative density, and effective friction angle ®’. However,
as discussed in Section 4.1 of this report, much of the SP testing was performed using an
automatic hammer and 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 follows:

80

N., =N, | — Egn. 6
60 80(6()] an
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Stantec also corrected standardized Ngo values resulting from SP testing within these
materials for the effect of overburden pressure prior to using the data in conjunction with
correlations for non-cohesive soil parameters. The Ngo 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 horizon. The
relationship between the correction factor, Cy, and the effective overburden stress, o', was
based on a relationship proposed by Liao and Whitman as referenced in Seed and Harder
[1990]:

1
Cy=— Eqn. 7
N \/; q
Where:
Cn = correction factor for overburden stress
o' = vertical effective overburden stress (tsf)

Consequently, the standardized corrected N-value, (N"g is equal to:

(Nl)eo =Cy\Ng Eqgn. 8
Where:

Cn = correction factor for overburden stress
(N"eo = 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 and do not reflect corrections for hammer efficiency or
overburden stress.

The N’go values were used to obtain relative densities based on relationships developed by
Tokimatsu and Seed (1988) as shown in Figure 6 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 6 below. Soil classifications for the 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.
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Typical Ngg values for the sandy silt to silty sand horizon are in the range of 5 to 29 blows per
foot (bpf). As such, the unit weight of this soil horizon was estimated to vary between 105 to
125 pcf with a drained friction angle of 27° to 33°. Representative values of a unit weight of
115 pcf and an effective friction angle value of 28° were selected for these strata.

The soil parameters for the dike and generalized foundation soil horizons modeled in the
slope stability analyses are summarized in Table 11 and shown on the cross-sections in

Appendix A.

Table 11. Selected Strength parameters for Stability Analysis

Saturated Effective Stress Strength Parameters
Unit Weight
Soil Horizon (pcf) C’ (psf) ¢’ (degrees)
Dike Fill — Sandy Silt, Silty Sand 125 0 31
Hydraulically Placed Ash 105 0 25
Compacted Ash — Dredge Cell 110 0 30
Rip-Rap 140 0 38
Foundation Sandy Silt 125 0 30
Foundation Lean and Fat Clay 115 0 26
Sandy Silt to Silty Sand 115 0 28

5.3.3. Slope Stability Results

Using the strength parameters listed in Table 11, in conjunction with the results of the
seepage analyses, the existing dike slopes were analyzed at the two referenced cross-
sections of the northern perimeter dike. The failure surfaces were generated using the “Grid
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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.

Where the surface of the slope is composed of cohesionless (¢’ = 0) materials, an infinite
slope failure (shallow sliding parallel to the surface) will be critical. While solutions were
obtained for this case, there is less concern for this potential failure mechanism. Suction
pressures in unsaturated surface soils will often create enough apparent cohesion to prevent
this type of failure. If shallow sliding does occur, the resulting deformations are unlikely to
threaten the integrity of the dike and can be repaired. To force the search routine to evaluate
deeper failure mechanisms, the surfaces were generated using a minimum depth of 10 feet
for the slip surface.

The cross-sections in Appendix A depict 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 12 below.

Table 12. Summary of Computed Factors of Safety for Slope Stability

Exterior Slope
Exterior Slope Maintenance |Interior Slope
Cross-Section | Global Failure Failure Failure Pool Elevation
1.97 2.17 2.60 Normal Pool
A-A 1.85 1.80 2.43 Max. Storage Pool
1.62 1.44 3.43 Max. Surcharge Pool
2.17 2.30 2.44 Normal Pool
B-B 1.93 1.95 2.71 Max. Storage Pool
1.64 1.65 3.26 Max. Surcharge Pool

The term ‘Global Failure’ is used in the table above to refer to deep seated failure circle that
would threaten partial or total loss of the pond impoundment. The term ‘Maintenance Failure’
refers to relatively shallow slides that while not detrimental to the overall stability of the dike,
could progress into failures that could threaten the pond if not repaired. The interior slope
failures are generally maintenance type failures.

The Tennessee Department of Environment and Conservation (TDEC) "Rules and
Regulations Applied to the Safe Dams Act of 1973" provides guidance and standards with
regards to existing dams. The standards do not specifically address target factors of safety
for slope stability, instead merely indicate that the dam shall be "stable". Based on
discussions with TVA and to be in accordance with current prevailing practices, a minimum
factor of safety of 1.5 was established for long term conditions using the guidelines
presented in USACE Manual EM 1110-2-1902 “Slope Stability”.

The results of our stability analyses show that north dike slopes generally meet the
established criteria for a long-term factor of safety of 1.5. The lowest factor of safety of 1.44
was calculated for surcharge pool elevation on the exterior slope (north) of cross-section A-A’
and is associated with a maintenance type not global failure. The referenced USACE
manual recommends a minimum factor of safety of 1.4 for maximum surcharge pool events.
As such, Stantec does not recommend implementing measures to increase the factor of
safety against shallow, maintenance type failures for a maximum surcharge pool event.
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5.4. Rapid Drawdown Analyses

Rapid drawdown analyses were performed for the exterior slopes at cross sections A-A’ and
B-B’. The exterior slope may become saturated during a prolonged high flood event in
McKellar Lake. If subsequently the lake water recedes faster than the pore water can
escape, the excess pore water pressure can reduce the stability of the slope. For analysis
purposes, it is assumed that the drawdown is rapid and no drainage occurs in the dike
materials.

The USACE design manual EM 1110-2-1902 “Slope Stability” describes two rapid drawdown
analysis procedures. The first method was developed by the Corps of Engineers and referred
to as “US Army Corps of Engineers’, 1970” procedure. The second method was developed
by Lowe and Karafiath (1960), and modified by Wright and Duncan (1987), and by Duncan,
Wright, and Wong (1990). The second method is usually referred to as “Improved Method for
Rapid Drawdown Analysis” or “Three-Stage Rapid Drawdown Analysis”. The three-stage
method simplified the analysis procedure and accounts more accurately for shear strength in
zones where drained strength is lower than undrained strength. The second method is
recommended by the USACE.

Stantec performed rapid drawdown analyses using both SEEP/W and UTEXAS 4 software.
Stantec initially performed a rapid drawdown analyses using SLOPE/W. However, it was
found that, for some instances, the SLOPE/W calculated rapid drawdown factor of safety was
higher than the long-term, steady state factor safety for the same cross-section, which is not
correct. This is a limitation associated with SLOPE/W. In the SLOPE/W specified three-stage
method, the user defines two piezometric lines - for high flood and drawdown water
elevations. The program calculates pore water pressure assuming hydrostatic conditions.
Therefore, on the downstream slope, the calculated hydrostatic pressure would be lower
than corresponding seepage pressure. And on the upstream side, the calculated hydrostatic
pressure would be higher than the seepage pressure. In order to circumvent these
limitations, Stantec performed the three-stage analysis using UTEXAS where seepage
pressure calculated by SEEP/W was imported to UTEXAS at two stages, for before and after
drawdown conditions.

For each cross section, Stantec performed seepage analyses using SEEP/W for high flood
conditions as well as the drawdown condition. The pore water pressure calculated by
SEEP/W at various nodes was saved as data files and subsequently incorporated into the
UTEXAS input files. Among other things, UTEXAS requires user to define cross-section
geometry, material properties and pore water pressure. UTEXAS imports nodal coordinates
and corresponding pore pressures generated by SEEP/W and interpolates between the
nodes to calculate pore pressure for the entire cross-section. Subsequent steps calculate the
factor of safety using Spencer’'s method for circular failure. The three-stage rapid drawdown
analyses method is described in the following report section.

5.4.1. Three-Stage Rapid Drawdown Analysis Method
The three-stages of this analysis method are summarized as follows:

1. The first stage involves the stability analysis of the dike before drawdown, at the high
flood elevation. Pore water pressure in the dike and foundation materials are

calculated using steady-state seepage condition. Both effective normal stress (o.')
and shear stress at consolidation (7.) are calculated along the potential failure
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surface to determine the undrained shear strength for materials that do not drain
freely. These stresses represent the anisotropic consolidation stresses prior to
drawdown, and are used to calculate the undrained shear strength for soils without
free drainage. The effective normal stress is calculated by dividing the total normal
force (N ) on the base of each slice by the length of the base (Al) and subtracting
the pore water pressure, as shown in Equation 9.

. N

o'=—-u
¢ Al

Eqgn. 9

The shear stress at consolidation 7_is calculated by dividing the shear force (S) on the
base of each slice by the length of the base, as shown in equation 10.

S

r == Eqn. 10
Al q

2. The second stage involves the stability analysis after rapid drawdown. The pore water
pressures in the dike and foundation materials are obtained by the steady-state
condition after rapid drawdown. Undrained shear strengths are estimated based on
the consolidation stresses calculated in the first stage and are used to compute the
factor of safety. The effective normal stress obtained from stage two together with
the effective strength parameters are used to compute the drained (effective) strength
along the slip surface.

In the second stage of the computations, UTEXAS4 uses an interpolation scheme to
determine the undrained shear strength of anisotropically consolidated soils. The
interpolation is based on two (2) limiting strength envelopes, representing a fully
drained strength and the undrained strength of an isotropically consolidated soil
sample. Both of these input envelopes represent a relationship between the shear
strength and the effective normal consolidation stress on the failure plane. The
envelopes correspond to effective principal stress ratios (K.=0',/0’3) at consolidation
of K¢ and 1, respectively, where K; is equal to (1+ sing)/(1- sing’) at ¢’ = 0. These
envelopes are defined by an intercept (dx;) and a slope (wk;). The envelope
corresponding to K =K; is identical to the conventional effective stress shear strength
envelope. Thus, its intercept (dkc.=«s) iS the same as the effective stress cohesion
value (c’) and its slope (wke-=k) is the same as the effective stress friction angle (¢).
The K.=1 envelope can be derived from the total stress cohesion value (c) and the
total stress friction angle (¢), as determined from conventional CU triaxial
compression tests. When ¢ and ¢ are obtained from a line drawn tangent to the total
stress Mohr’s circles, the relationships among the intercept (dk.-1) and slope (@kc=1) of
the K.=1 envelope, the total stress ¢ and ¢, and the effective stress ¢ are:

COS¢ COS¢'
d,=¢—F—F—F ,
k=1 ( 1-sng J Eqgn. 11
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_ Singcosg'
W, =tan 1(%) Eqn. 12

UTEXAS4 requires user imputs for ¢, ¢, dkc=1, Wke=1 Values for each soil horizon.

3. The third stage of computation compares the drained and undrained strengths at
each slice base along the potential failure surface. Steady-state pore water
pressures corresponding to the low water level (after drawdown) are used to calculate
the drained strength in the third stage calculation. The undrained strength is
estimated in the second stage. The smaller of the drained and undrained strengths is
chosen to compute the final factor of safety.

5.4.2. Material Properties

Selection of the effective stress parameters are previously discussed in Section 5.3.2 of this
report. The total stress parameters are selected using similar methodology. Properties for the
dike fill soils and native sandy silt to silty sand were obtained from Stantec’s laboratory test
data (STN-3) and from TVA memorandum. Properties for foundation lean and fat clays were
obtained from Stantec’s laboratory CU test data. Properties of hydraulically placed ash were
obtained from AECOM and LAW test reports. The selected material properties for rapid
drawdown analysis are shown in Table 13.

Table 13. Selected Strength Parameters for Rapid Drawdown Analysis

Saturated Effective Stress Total Stress Derived Strength
Soil Horizon Unit Parameters Parameters Parameters
Weight die=kt =C" | Wike=ks =0’ c dke=1 Wike=1
(pcf) (psf) (degree) | (psf) i e (psf) | (degree)
Dike Fill —
Sandy Silt, 125 0 31 200 22 254.16 27.18
Silty Sand
Hydraulically
Placed Ash 105 0 25 0 10 0 10.78
Compacted
Ash — 110 0 30 0 30 0 30
Dredged Cell
Rip-Rap 140 0 38 0 38 0 38
Foundation
Sandy Silt 125 0 30 200 22 256.79 27.41
Foundation
Lean and Fat 115 0 26 400 12 443.97 13.27
Clay
Sandy Silt to 115 0 28 200 12 218.07 | 13.05
Silty Sand
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5.4.3. Boundary Conditions

Boundary conditions were required for steady-state seepage analyses performed as part of
the rapid drawdown analysis. Two separate seepage analyses were performed — for the
design flood level and for the drawdown level at McKellar Lake. For each of these
downstream water levels, the upstream water level was assumed to be at maximum storage
pool elevation. This is based on the assumption that the discharge volume from the stilling
pond would be reduced when the water level in McKellar Lake is at high flood elevation.
Water levels in the dredge cell and sluice ditch were extrapolated from the ash pond water
elevation. The design flood elevation for the levee was obtained from USACE, Memphis
District. The boundary conditions are shown in Table 14. Location of these boundary
conditions are shown on the result sheets included in Appendix C.

Table 14. Boundary Conditions for Rapid Drawdown Analysis

Upstream Downstream

Boundary Boundary

Condition Value and Location Condition Value and Location
Ash Pond Water | Total Head — 233 ft. Potential Total Flux — O cfs.
Eﬂlz)\:?nt:gr?]for Applied along the upslope ﬁgsgage Applied along the down
Storage Pool at El. 233 downwards, slope and toe where no
EIeva?ion and along the surface of standing water is

the hydraulic ash expected

Dredge Cell Total Head — 234 ft. McKellar Total Head — 232.5 ft.
Water Elevation . Lake Design .

. Applied on the surface of Applied on the
g)tgl:ga)grggg Dredge Cell Flood Level downstream profile
Levelg boundary from EIl. 232.5

downwards.
Sluice Ditch Total Head — 233 ft. McKellar Total Head — 185 ft.
;’gfﬁ;ﬁ:ﬁﬁ?ﬁon Applied on the surface of IIS?Z\?VdOWﬂ Applied on the
Storage Pool the sluice ditch Level downstream profile
Levelg boundary from EI. 185
downwards.

As mentioned earlier, the maximum storage pool elevation for the ash pond was established
from the ‘Deed and Bill of Sale’ documents for the property. The design flood elevation is a
500-year flood event.

5.4.4. Analysis Results

Using the strength parameters listed in Table 13, in conjunction with the results of the
seepage analyses, the existing northern perimeter dike geometry was analyzed at cross-
sections A-A’ and B-B'. The results are summarized in Table 15 below. The calculated
factors of safety along with the soil parameters are shown on the output plots included in
Appendix F.

Vv:\1726\active\172679016\clerical\report\dike stability report\rpt_003_172679016 final.doc 34



Table 15. Computed Factors of Safety for Rapid Drawdown

Exterior Slope
Global Failure

Section A-A’ 1.63
Section B-B’ 1.74

Cross-Section

According to USACE Manual EM 1110-2-1902 “Slope Stability”, the required minimum factor
of safety for rapid drawdown condition is between 1.1 and 1.3. Based on Stantec’s analysis,
the downstream slope meets this criterion.

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.

Seepage analyses were performed to identify conditions where piping (erosion) might
develop on the downstream slope of the dike due to seepage forces. The results of seepage
analyses did not identify any critical areas of potential piping. The calculated factors of safety
against piping for various loading conditions vary from 4.45 to more than 5.00. Therefore,
the analyzed cross-sections meet the USACE (EM 1110-2-1901) design criteria of 3.0 or
greater.

The results of static, long-term slope stability analyses indicate the factors of safety against
sliding primarily vary from 1.62 to 2.71 for the analyzed loading conditions (see Table 12),
meeting the USACE criteria of 1.5. However, the analyses indicate the factor of safety for a
shallow, maintenance type failure on the exterior slope at cross-section A — A’ is 1.44 for the
maximum surcharge pool loading condition. USACE Manual EM 111-2-1902, “Slope
Stability”, recommends a minmum fact or safety of 1.4 for maximum surcharge pool events.
As such, Stantec does not recommend implementing measures to increase the factor of
safety against shallow, maintenance type failures for a maximum surcharge pool event.

The results of the rapid drawdown analyses at cross-sections A-A’ and B-B’ indicate the
exterior slope of the northern perimeter dike exhibits a factor of safety between 1.6 and 1.7
for the design flood event elevation of 232.5 feet. According to USACE Engineering Manual
EM 1110-2-1902, the required minimum factor of safety for rapid drawdown condition is
between 1.1 and 1.3. Based on Stantec’s analysis, the northern perimeter dike meets this
criterion.

Based on historical documents, Stantec understands that TVA constructed a 3-foot
impervious layer on the interior (south) slope of the USACE levee/northern perimeter dike to
facilitate the impoundment of the East Active Ash Pond and East Stilling Pond. The April 03,
2009 slough on the interior slope of the dike apparently resulted from previous dredging
operations excavating portions of this impervious layer. Subsequent to the slough, the
USACE, Memphis District requested TVA to investigate the potential for past dredging
operations impacting other portions of the dike, develop dredging guidelines in order to
reduce the potential for dredging into the dike cross-sections, and evaluate the stability of the
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dike/levee with the impounded ash pond pool. Stantec’s field exploration also identified an
area adjacent to the sluice ditch at cross section A-A’ where previous excavation activities
appear to have extended into the dike cross-section. However, the results of the seepage
and slope stability analyses indicate the factors of safety for piping and global stability failure
exceed the Corps recommended values of 3.0 and 1.5, respectively. Therefore, based on
the results of these analyses and visual observations, Stantec concludes that the apparent
excavations into the levee/dike cross-section have not reduced the factors of safety below
the minimum recommended values or significantly altered the seepage conditions in the dike.

The root cause analysis of the December 22, 2008 dredge cell pond failure at TVA's
Kingston Fossil Plant identified the four following destabilizing factors contributing to the
breach of the containment dike and failure of the facility. Stantec’s scope of work included a
review the historic documentation, results of the drilling and laboratory testing program, and
current dike configuration with respect to these contributing factors to asses the potential for
these conditions to exist at the eastern perimeter dike.

e Weak Silt/Ash Foundation — Not present, the levee was constructed prior to the
impoundment of the east ash pond. The slack-water environment present at the
Kingston plant that allowed the very fine ash particles to settle out of suspension
beneath the perimeter dike alignment was not present at this site. Additionally,
the subsurface exploration and laboratory testing program did not indicate the
presence of such materials at the dike/native material interface.

e Hydraulically Placed, Loose, Wet Ash — Not present, the levee was constructed
prior to the impoundment of the east ash pond. Ash was not encountered
beneath the dike in any of the borings drilled as part of this exploration.

e Increased Loads Due to Embankment/Fill Height — Not applicable for the dike
section north of the ash pond and stilling pond since sluiced ash from the ash
pond is periodically dredged into the dredge cell. This scenario is possible at
cross-section A-A’, located at the northeast corner of the dredge cell. However,
based on site topography and visual observations, ash from the dredge cell is
usually stacked on the west, between the dredge cell and coal yard. Therefore,
the stacked ash does not have much impact at the analyzed cross-section.

o Embankment Geometry Setback — This factor is not applicable because the
northern perimeter dike is a single tier.

7. Recommendations

Stantec understands TVA is planning to convert the Allen plant systems to dry handling of fly
ash, which will significantly reduce the fly ash combustion storage role for the ash pond and
stilling pond. Stantec anticipates the ash pond and stilling pond configuration will be
modified in association with the conversion and reduced storage needs. The assessment of
the northern perimeter dike and associated recommendations are based on this
understanding of the future plant operations.

The current configuration of the northern perimeter dike/lUSACE levee exhibits acceptable
factors of safety for piping and slope stability under the loading conditions discussed herein.
As such, Stantec recommends TVA implement their routine dam safety program to manage
risks associated with operating the ash pond and stilling pond impoundments until the facility
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is converted to dry storage and/or closed. The monitoring and inspection program should
include water level measurements in the piezometers on a monthly basis. Additionally, TVA
should implement dredging guidelines to reduce the potential for future dredging operations
excavating portions of the northern perimeter dike/USACE levee including the erection
and/or installation of visible markers for reference.

8. Limitations of Study

The scope of this evaluation was limited to consider only the potential risks to the northern
perimeter dike from excessive seepage and slope instability. This assessment did not
consider potential failure modes related to spillway capacity and overtopping, seepage along
penetrations through the embankment (including the buried spillway pipes), vegetation on the
dike face, performance of the internal divider dike, or other possible mechanisms.

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.

The boring logs and related information presented in this report depict approximate
subsurface conditions only at the specific boring locations noted and at the time of drilling.
Conditions at other locations may differ from those occurring at the boring locations. Also,
the passage of time may result in a change in the subsurface conditions at the boring
locations.

It should be noted that construction records indicating the methods used to construct the
northern perimeter dike, as-built 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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NOTES:

1. The topographic mapping presented on this drawing was

provided to Stantec by TVA Surveying and Project Services.
This plan view was prepared to support development of the

12

geotechnical exploration program and should not be used
for construction.

2. The geotechnical information and data furnished herein are

not intended as representation or warranties but are furnished
for information only. It shall be distinctly understood that the

Owner or Engineer will not be responsible for any deduction,

interpretation or conclusion drawn therefrom. The information
is made available in order that the Contractor may have
ready access to the same information available to the Owner
and the Engineer and is not part of this contract.

BORING LOCATION TABLE

BORING

NORTHING

EASTING

ELEV. (FT.)

STN—1

274,600.73

762,196.97

215.3

STN-2

274,443.30

762,195.73

238.8

STN-3

274,413.31

762,195.54

234.6

STN—-4

274,366.97

762,687.88

237.5

STN-5

274,3566.34

763,200.60

217.5

STN—-6

274,264.03

763,177.15

238.3

STN-7

274,234.70

763,171.06

235.6

STN-8

274,165.16

763,646.95

237.5

STN-9

274,009.16

763,820.47

221.2

STN-10

274,018.24

763,758.37

236.9

STN—-11

273,523.29

763,688.16

2357.8

STN—-12

273,018.83

763,676.83

216.7

STN—-13

273,020.21

763,618.05

236.9

STN-14

272,761.34

763,347.91

236.5

HAND AUGER BORING LOCATION TABLE

BORING

NORTHING

EASTING

ELEV. (FT.)

HA-1

274,226.34

763,209.32

235.7

HA-2

274,202.98

763,201.48

230.5

HA-3

274,265.91

762,999.17

234.2

HA—-4

274,333.93

762,669.73

233.6

HA-5

274,409.74

762,201.44

233.7

HA—6

274,395.67

762,191.04

232.5

HA-7

274,398.58

762,201.29

232.4

HA-8

274,392.70

762,251.17

232.1

HA-9

273,021.67

763,612.37

237.0

HA-10

274,010.59

763,748.55

237.2
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LEGEND
Topsoil
Silt to Sandy Silt, brown to gray, moist
% Lean Clay, brown to gray, moist to saturated
v stiff, with sandy and silty zones

L/ Fat Clay, brown to grayish brown,
ﬁ moist to saturated

o Bottom Ash, gray to dark gray and black, damp to
S wet, medium to very coarse grained, B
poorly sorted, angular

Fly Ash, gray to dark gray, damp to wet

Silty Clay, brown to grayish brown, moist to wet

$OXi Gravel with Sand, gray to brown

e

Sand to Silty Sand, brown to gray, moist to saturated
fined grained

WH Weight of Hammer
WR Weight of Rods C
<] Standard Penetration Test Interval
@ Undisturbed Thin—Walled (Shelby) Tube Sample
Neo Standard Penetration Test Blow Count with a 140 Ib
Safety Hammer (blows/ft.)
NSO Standard Penetration Test Blow Count with a 140 Ib
Automatic Hammer (blows/ft.)

N.M.C.  Natural Moisture Content (%)
U.W.W. Unit Weight Wet (Ibs./cu.ft.)
U.W.D.  Unit Weight Dry (lbs./cu.ft.)
U.C./U.U. Unconfined Compressive Strength (psf)/ Unconsolidated
Undrained Triaxial Test (psf)
03/31/09.  Water Level and Date Recorded
T.0.R.— Top of Rock (Indicates the beginning of rock—like
resistance to the advancement of the augers. This may
indicate the beginning of weathered bedrock, boulders D
or rock remnants. An exact determination cannot be
made without performing rock coring.)
B.C.— Begin Rock Core
R.Q.D. Rock Quality Designation (%)
REC. Recovery (%)
Refusal Auger Refusal using a carbide—tipped tooth auger bit

No Refusal No Refusal Encountered
* Standard Penetration Test (SPT) terminated per
ASTM D 1586—99. Refer to typed boring log.
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. Consolidated Undrained Triaxial Test Results Summary of Offset Borings . .
1. The boring logs and related information shown on this Locati STN—3A STN=3A STN—3A SURFACE UNDISTURBED For Supporting Design Calculations See
drawing depict approximate subsurface conditions only at == . . — p— BORING NO.1 NORTHING | EASTING |g gy (pr.) [BORING TYPE SAMPLE FPGALFFESCDX00000020100002
the specific boring locations noted and at the time of Depth 4.0-4.5 4.6 -5.1 6.6 —7.1 INTERVALS
drilling. Conditions at other locations may differ from those 5 ] 19’
occurring at the boring locations. Also, the passage of T_ 3310 PZ-2 274441.99 | 762201.92 238.8 pﬁé%mﬁgré;g ;g'-;(zy
time may result in a change in the subsurface conditions c 220.00 p.s.f.
at the boring locations. Any correlations shown between SAMPLE / 4'—§’
borings are generally based on straight line interpolation. PZ-3 274411.16 | 762192.94 234.5 PIEZOMETER 6 —8’
Actual conditions between borings are unknown and may
differ from those shown.
PZ-4 274367.46 | 762679.46 237.5 PIEZOMETER N/A
2. The subsurface information and data furnished herein are S

not intended as representation or warranties but are
furnished for information only. It shall be distinctly
understood that the Owner, Engineer or Geotechnical
Engineer will not be responsible for any deduction,
interpretation or conclusion drawn therefrom by the
Contractor. The information is made available in order that
the Contractor may have ready access to the same
information available to the Owner, Engineer and
Geotechnical Engineer and is not part of this contract.
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1. The boring logs and related information shown on this
drawing depict approximate subsurface conditions only at
the specific boring locations noted and at the time of

drilling. Conditions at other locations may differ from those

occurring at the boring locations.

Also, the passage of

time may result in a change in the subsurface conditions

at the boring locations.

Any correlations shown between

borings are generally based on straight line interpolation.
Actual conditions between borings are unknown and may

differ from those shown.

2. The subsurface information and data furnished herein are

not intended as representation or warranties but are
furnished for information only. It shall be distinctly
understood that the Owner, Engineer or Geotechnical
Engineer will not be responsible for any deduction,
interpretation or conclusion drawn therefrom by the

Contractor. The information is made available in order that

the Contractor may have ready access to the same
information available to the Owner, Engineer and

Geotechnical Engineer and is not part of this contract.
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Summary of Offset Borings
| SURFACE UNDISTURBED
BORING NO.| NORTHING | EASTING |gpy, (p7.) |BORING TYPE| ~ SAMPLE
S INTERVALS
PZ-6 | 274263.61 | 763180.87 | 238.5 PIEZOMETER N/A
Pz-7 | 274235.39 | 763163.82 | 235.5 PIEZOMETER N/A
SAMPLE / o
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WH
WR
<

m
Neo
Nao

N.M.C

U.W.W.

U.W.D

u.c./U.U.

03/31/09.%.
T.0.R.—

B.C.—
R.Q.D.
REC.

Refusal
No Refusadl

%

11 12

Topsoil

Silt to Sandy Silt, brown to gray, moist

Lean Clay, brown to gray, moist to saturated
stiff, with sandy and silty zones

Fat Clay, brown to grayish brown,
moist to saturated

Bottom Ash, gray to dark gray and black, damp to
wet, medium to very coarse grained,
poorly sorted, angular

Fly Ash, gray to dark gray, damp to wet
Silty Clay, brown to grayish brown, moist to wet

Gravel with Sand, gray to brown

Sand to Silty Sand, brown to gray, moist to saturated
fined grained

Weight of Hammer

Weight of Rods

Standard Penetration Test Interval

Undisturbed Thin—Walled (Shelby) Tube Sample
Standard Penetration Test Blow Count with a 140 Ib
Safety Hammer (blows/ft.)

Standard Penetration Test Blow Count with a 140 Ib
Automatic Hammer (blows/ft.)

Natural Moisture Content (%)

Unit Weight Wet (lbs./cu.ft.)

Unit Weight Dry (Ibs./cu.ft.)

Unconfined Compressive Strength (psf)/ Unconsolidated
Undrained Triaxial Test (psf)

Water Level and Date Recorded

Top of Rock (Indicates the beginning of rock—like
resistance to the advancement of the augers. This may
indicate the beginning of weathered bedrock, boulders
or rock remnants. An exact determination cannot be
made without performing rock coring.)

Begin Rock Core

Rock Quality Designation (%)

Recovery (%)

Auger Refusal using a carbide—tipped tooth auger bit
No Refusal Encountered

Standard Penetration Test (SPT) terminated per
ASTM D 1586—99. Refer to typed boring log.
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Summary of Stability Analyses for
Normal Pool Elevation
250 o ol Elevatio 250
Failure Failure Factor of
Surface Mode Safety A
Downstream Slope
245 A Deep Seated Failure 1.97 245 LEGEND
Existing Groundline Downstream Slope .
° B Shallow Failure Circle 217 STNL3 Topsaoil
C Upstream Slope 2.60 N 274 413.3 Silt to Sandy Silt, brown to gray, moist
240 / E-762,195.54 240
/ - e e % Lean Clay, brown to gray, moist to saturated
T e SECE -5 Z stiff, with sandy and silty zones
. | g HA-5 gs ==zg- —
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urfa - e ©N
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e ] = 1)
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/ _ fined grained
/ (Developed Based on| Hand—Augers) o165 >8
N 7 215 WH Weight of Hammer
215 I . / 7/ g WR Weight of Rods C
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210 2105 &) = 210 Safety Hammer (blows /ft.)
2 ©@ Ngo  Standard Penetration Test Blow Count with a 140 Ib
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207.5 )- ©o N.M.C.  Natural Moisture Content (%)
é 03 U.W.W.  Unit Weight Wet (lbs./cu.ft.)
205 Z 205 U.W.D.  Unit Weight Dry (Ibs./cu.ft.)
? " U.C./U.U. Unconfined Compressive Strength (psf)/ Unconsolidated
; N9 Undrained Triaxial Test (psf)
é ~& 03/31/093.  Water Level ogxd Date Recorded
Ll T.0.R.— Top of Rock (Indicates the beginning of rock—like
200 Lean and Fat Clay % ©8 200 § resistance to the advancement of the augers. This may
© 3 T indicate the beginning of weathered bedrock, boulders D
% »Q |C_J or rock remnants. An exact determination cannot be
—o < made without performing rock coring.)
195 é - ¥ 195 |= B.C.— Begin Rock Core
1940 K&K 98 R.Q.D. Rock Quality Designation (%)
REC. Recovery (%)
No Refusal Refusal Auger Refusal using a carbide—tipped tooth auger bit
190 190 No Refusal No Refusal Encountered
* Standard Penetration Test (SPT) terminated per
ASTM D 1586—99. Refer to typed boring log.
185 185 .
il
i
180 180 g
:
175 175 z
Sandy Silt to [Silty Sand T
170 170 5%
B5
=2
165 | 165 2| F
RECORD DRAWING 55
160 160 2S
SE
155 0 155 %(’;:
Parameter Table 52
Material Sat Unit | Cohesion, Frictio% R~ ] = - - - - I=- 1 -1T=-1 - [ - 1I-
Type Wt, osat c Angle, . . ; -
150 o — Sond ?lt Sitv Sand 12573f 5 oof 8 : For Supporting Design Calculations See R0 03/25/i0 [PVK_[PS___|SF | HRA | HRA | PVK | TJd | = [ = | —f omscrenee
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1 1 3
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250 250
STN—2 ——Existing Groundline A
N_274,443.30 / 245 LEGEND
E 762,195.73 Topsoil
; Summary of Stability Analyses
-
00: o;oQ for Normal Pool Elevation Silt to Sandy Silt, brown to gray, moist
240 232 ggig CLASSIFICATION,—WASH-GRADATION Failure Failure Factor of 240
2388 ﬁm Surface Mode Safety Z Lean Clay, brown to gray, moist to saturated
<+~ AN Downstream Slope stiff, with sandy and silty zones
236.8 |, T— A D Seated Fail 1.97
235 8 QN \ ~—— eep Seated railure 235
1 PSS Downstream Slope / Fat Clay, brown to grayish brown,
) — \ \ — — B Shallow Failure Cigcle 217 a moist to saturated
232.8 1) M
) 0D | ~— C Upstream Slope 2.60 T Bottom Ash, gray to dark gray and black, damp to
« ~ Failure Circle S wet, medium to very coarse grained, -
230 o9 CL, SC=85(55+30) N ~— 230 oorly sorted. anaular
. . poorly » ang
7 o Piezometric N \ ~—~—— |
227.8 ¢ O:_ Surface \(/D\ ~— — BN Fly Ash, gray to dark gray, damp to wet
r—l‘O k\}\
W 7] °3 / \ —
S5 s T —— - — 225 . . .
(I) /% ok oL Skomgi(eeTal— — — _ __ \ _— Eg Silty Clay, brown to grayish brown, moist to wet
b= T — e — -—
< % >R —— = \C
=05 +g” Fill| = Sandy Silt, Silty Sand T —t— B —~—— _ N 274,600.73 %;g Gravel with Sand, gray to brown
22 ) o~ T c— P E 4762,196.97 220 @
....... . <O S T e, )
j :; N T — o3 Sand to Silty Sand, brown to gray, moist to saturated
') (D:: \\ — - — ~L_ o;). ;zg\s CLASSIFICATION, fined groined
N IS —_ = 22 Z555 |WASH GRADATION WH Weight of Hammer
o = v - 1~ 2 me— WR Weight of Rods C
£l o8 CL-ML, S+C=69(49+20) \ /4 T — ) N < Standard Penetration Test Interval
) 6O Sandy Silt \ / —— — 1 =9 = Undisturbed Thin—Walled (Shelby) Tube Sample
) e andy S o —_— ) <® Neo Standard Penetration Test Blow Count with a 140 Ib
ol <l ~& \ ’/ T~ —_—— 2103 1LY O 210 Safety Hammer (blows/ft.)
K| o® — NN 7 B Ngo  Standard Penetration Test Blow Count with a 140 Ib
) - . Automatic Hammer (blows/ft.)
) 9 CL—ML, S+C=84(64+20) o —— - N.M.C.  Natural Moisture Content (%)
Y os © 3 CL,"S+C=93(54+239) U.W.W.  Unit Weight Wet (Ibs./cu.ft.)
205.8
P 4 03 205 U.W.D.  Unit Weight Dry (Ibs./cu.ft.)
2 M % el U.C./U.U. Unconfined Compressive Strength (psf)/ Unconsolidated
0 8 o Undrained Triaxial Test (psf)
NS S —— CL, SkC=97(47+50) 201.8 oF NOw 03/31/09x.  Water Level and Date Recorded
20 i o[ Y70 200 T.0O.R.— Top of Rock (Indicates the beginning of rock—like
/A o~ o= resistance to the advancement of the augers. This may
© & ©—— CH, S+C=98(9+89) indicate the beginning of weathered bedrock, boulders D
- <+ or rock remnants. An exact determination cannot be
Leari And Fat Clay _ . Lol de wi . K .
195.8 < | 7/15/09 *_196.3 I e made without performing roc coring.)
ol (np! i 195 B.C.—  Begin Rock Core
1943 <+ S ® L S+0=92(64+28) R.Q.D. Rock Quality Designation (%)
0 | e REC. Recovery (%)
< | é +B "Mz Refusal Auger Refusal using a carbide—tipped tooth auger bit
ToIn No Refusal No Refusal Encountered
19 /< = | ; Z TR 190 * Standard Penetration Test (SPT) terminated per
< | N9 ASTM D 1586—99. Refer to typed boring log.
187.8 K FoR—cL S+C=96(58+38)
o 4| °8laeg | 185 .
CL, S+C=97(63+34) :
) © | % = i E
3 M~ | ol é
180) I:I\L " . 180 s
cmt———— Y | | [
1788 178.5 K &
~& 5
No Refusal _—5 &
175 175.3 175 g
No Refusal 2
170 SANDY SILT TO SILTY SAND 170 gg
i
165 165 2| F
@S
- e RECORD DRAWING
155 175 155 08
Parameter Table 5>
Material Sat Unit | Cohesion, f'-'riction$ R—] - - - - 1- 1= { =71-=-1T - | - 1=
Type Wt, ysat c Angle, : . -
150 . YP : s g ‘ For Supporting Design Calculations See [R67 03/55/10 [PVK [PS  |SF | HRA | HRA | PVK | TJ | = B
Fill — SONdy Silt, Sllty Sand 125 pCf 0 pSf 31 FPGALFFESCDX00000020100002 RECORD DRAWING INTERFACE
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250 Summary of Analyses for 250
Normal Pool Elevation
Failure Failure Factor of A
Surface Mode Safety LEGEND
245 A Downstream Slope 017 - _ 245
Deep Seated Failure ‘ Existing Groundling—— ,
STN=7 Topsoil
B Downstream Slope 2 31 74.934.7
Shallow Failure Circle ' %%63"1-71 'Og HA—1 Silt to Sandy Silt, brown to gray, moist
240 /1 - 240
c Upstream Slope 0 .44 -}
Failure Circle ' Rip—rap — s oE2a - . ol b ¢ st t turated
Aporoximate Confi tion Of —— gs ===0 I ean Clay, brown to gray, moist to saturate
A;Eil 03'009 esmgghlg;g;gc:;n _\ _Z ZEET ?LASWTIONT"MH GRADAFRION 4 stiff, with sandy and silty zones
i
235 __..?—3-5‘6"/ o 235 W Fat Clay, brown to grayish brown,
“I M - - moist to saturated
g &
Pond Water Elevation! 230 /I oo S Bottom Ash, gray to dark gray and black, damp to
230 \I 22 230 s wet, medium to very coarse grained, B
AV 'I NS poorly sorted, angular
& 3 - =
7 — ..._:I_:_vgt:__ CL-HL, S+C=61(p8+23) N Fly Ash, gray to dark gray, damp to wet
- - & EN T — —_— SN
225 ﬁ% LT Piezometric——/ <E Q% 2725 — ‘ . ‘
ﬂ_ﬁ . SUFface I Eﬂ Silty Clay, brown to grayish brown, moist to wet
/ \ 1 ‘:I gg
. — . . 4 1 9y
Hydraulic Ash s — —— Geotextile Fabric 7/17/09 X ‘,I m: %;g Gravel with Sand, gray to brown
220 e ~' - 290 Ve
L —— ‘ . ‘ "I m:‘_ Sand to Silty Sand, brown to gray, moist to saturated
o Fill| = Sandy Silt, Silty Sand -<I =3 fined grained
e 1% - -
215 - 3 SF G, sro=e3(ferifa WH  Weight of Hammer
I i WR Weight of Rods C
<I &t— < Standard Penetration Tes(t lnterxsc!
Sandy Silt ,I X L Undisturbed Thin—Walled (Shelby) Tube Sample
andy 3 211.6 |L&| & ML, 5+C=58(46+12) Neo  Standard Penetration Test Blow Count with a 140 Ib
210 Y me 210 Safety Hammer (blows/ft.)
‘,I' oo Nsgo Standard Penetration Test Blow Count with a 140 Ib
) B Automatic Hammer (blows/ft.)
«:I 03 N.M.C.  Natural Moisture Cont/ent (%)
y < UWW.  Unit Weight Wet (Ibs./cu.ft.)
205 205.6 on i 205 UWD.  Unit Weight Dry (ibs./cu.ft.)
M b U.C./U.U. Unconfined Compressive Strength (psf)/ Unconsolidated
m Undrained Triaxial Test (psf)
S 03/31/09 2.  Water Level and Date Recorded
200 ~g 200 L T.O.R.— Top of Rock (Indicates the beginning of rock—like
A ow CH, S+C=97(30+67) % resistance to the advancement of the augers. This may
: ' = indicate the beginning of weathered bedrock, boulders D
O% | g or rock remnants. An exact determination cannot be
Lean And Fat Clay oy < made without performing rock coring.)
195 ] - 195 = B.C.—  Begin Rock Core
1946 M R.Q.D. Rock Quality Designation (%)
REC. Recovery (%)
No Refusal Refusal  Auger Refusal using a carbide—tipped tooth auger bit
190 190 No Refusal No Refusal Encountered
* Standard Penetration Test (SPT) terminated per
ASTM D 1586—99. Refer to typed boring log.
185 185 o
1| E
180 180 H
:
&
175 175 z
170 Silt And Sandy Silt 170 §§
165 165 2 F
S5
L
. 60 RECORD DRAWING
155 25 155 42
Parameter Table 52
Material Sat Unit | Cohesion, F‘ric'cior_:5 R-| = - = = 1= 1= [ =1-1 - 1 - [I=
Type Wt, 9sat C Angle, . . -
150 . yp . E d For Supporting Design Calculations See |[Ro1 03/25/10 |PWK [PS _|SF | HRA | HRA | PVK | TJ | - N
Rip Rap 140 pcf 0 psf 38° oy DATE DSGN | DRWN | cHkD | SuPv | RwD | APPD | ISSD PROJECT as const |REVE
1" i 3
145 Hydraulic Ash 105 pcf | O psf 25" i SCALE: T =5 EXCEPT AS NOTED
N ’
Sandy Silt 125 pcf 0 psf 30° \\\*‘\\\\QAGKV%% YARD
e, e %
Lean and Fat Clay 115 pcf 0 psf 26° | W -
G LTUBRE . 2 g
140 Sit ond Sandy SIt__| 115 et | 0 st | s il GEOTECHNICAL EXPLORATION
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250 Summary of Analyses for 250
Normal Pool Elevation
Failure Failure Factor of A
STN~6 Surface Mode Safety
245 R Downstream Slope 245
"é é,ég'?g;;’g A Deep Seated Failure 2.17 T "
\ opsoi
5 B Downstream Slope 5 31 g
. L .3 | Shallow Failure Circle ' Silt to Sandy Silt, brown to gray, moist
240 3§ S22 Y, Existing Groundline Upstream Slope 240 Y gray
ZZ ZB5S55 CLASSIFICATION, WASH GRADATION c Failure Circle 2.44
__%§§:g—m —_— / Lean Clay, brown to gray, moist to saturated
¥l Qow ' — b4 stiff, with sandy and silty zones
235 B qu \ T~
) b \ —~ 235 Z Fat Clay, brown to grayish brown,
<I e T —~—— moist to saturated
& C:_IN
)i m: ~ e Bottom Ash, gray to dark gray and black, damp to
230 230.8 LNy ~o_ ~—— 230 T wet, medium to very coarse grained, B
‘hi Q0 \ \ ~—— I poorly sorted, angular
':I ~e SM, S+C=46(33+13) ~— — N Fly Ash, gray to dark gray, damp to wet
& X e)] NN
3 .-‘—_ \
225 __ 2053 [l oo L
=% f’__"’___ - . : ‘ . AN T~ —_ STN' S N 7743663 225 Eﬂ Silty Clay, brown to grayish brown, moist to wet
2238 L4 oF —— Fill - Sandy Silt, Silty Sand - N 274,366.34
//~ ~ N ~—— E 763 200.60 E| 763200.60
] rno T —— T~— T
221.8 fL ;‘*- / - —— \ ~ = s@x Gravel with Sand, gray to brown
220 ) Mk \ —— ~ —~ 5 2GS 220 G
L <+ - —_— 8 =S==J . .
] o ML, $+C=50(40+10)  Piezometric ____/ i - ~—~—— z§ i:ﬁ:‘g CLASSIFICATION, WASH GRADATION Sand to Silty Sand, brown to gray, moist to saturated
<I o9 Surfdce e — — . —-21Z5 fined grained
215 215.8 IR]| &< T e — — . / 2 / 215 WH Weight of Hammer
ot —S—— R — WR  Weight of Rods C
<] — P Byl o i | < Standard Penetration Test Interval
« N ML, STC=BTC48+43)m A ) ;
i Sandy Silt - ——— B Undisturbed Thin—Walled (Shelby) Tube Sample
o ML, S+C=55(44+11) /2).6’/ ™~ T T e Nego Standard Penetration Test Blow Count with a 140 Ib
210 7/14/09_5_2__ © % 00 T — — —_— 210 Safety Hammer (blows/ft.)
209.3 |i ol / A e | T Ngo Standard Penetrction( Test/Blo)w Count with a 140 Ib
J - Automatic Hammer (blows/ft.
" %i i \\ // 0% oL, drcoosraeba) N.M.C.  Natural Moisture (Content (%)
= /- e o R T U.W.W.  Unit Weight Wet (Ibs./cu.ft.)
<205 205.3 © 205.5 ‘D:’ 205 U.W.D.  Unit Weight Dry (Ibs./cu.ft.)
g:, %» 08 ﬁ, oM | U.C./U.U. Unconfined Compressive Strength (psf)/ Unconsolidated
= /% o % ~g Undrained Triaxial Test (psf)
< f - I 77 03/31/09x.  Water Level and Date Recorded
200 03 CH, 5+C=80(20+p0) N T 200 T.0.R.— Top of Rock (Indicates the beginning of rock—like
<+ A ~i0 resistance to the advancement of the augers. This may
mg- 7 09 CH, $+C=99(29+70) indicate the beginning of wecthered.bterock, boulders D
- oo or rock remnants. An exact determination cannot be
105 ; 03 Lean And Fat Clay - | 105 made without performing rock coring.)
NS =3 B.C.—  Begin Rock Core
7, o S R.Q.D. Rock Quol(ity) Designation (%)
1928 K21 7 7/14/00 2. P REC.  Recovery (%
‘KI NG > =5 Refusal Auger Refusal using a carbide—tipped tooth auger bit
190 ] ©& 1 =9 190 No Refusal No Refusal Encountered
B — _ 190.0 Y&t * Standard Penetration Test (SPT) terminated per
¥~ SM, 5+C=13(10+3) ™ 0
‘I : ' ) ) "m- ASTM D 1586—99. Refer to typed boring log.
{1l 2 X ©°m
] o F
186.3 |44 <o ¥l vn ML, S+C=50(40+10)
185 DR | o 185 .
o® Ko 2
I rg i ~g i
180 N gl <o
e (BES 180 :
178.3 K& 08 178.5 7" EAS 2
177.0 g o3 g
175 No Refusal L 175 §
No Refusal 5
170 Silt—And-Sandy-ISilt 170 5%
8%
=2
22
22
165 165 2| F
8=
2
155 200 155 82
Parameter Table 52
Material Sat Unit | Cohesion, Frictio% R—| = |- = - 1= 1= 1T ="1T=-1 = 1 = 1I-
' Type Wt, 7sat c Angle, . -
150 o~ Sandv Sit_Sitv Sond 1 125 pof S oof - For Supporting Design Calculations See [Ro7 03/25/10 [P [PS  [SF | HRA | HRA | PWK | T | - [ = =} orscrime
y >t >ty P P FPGALFFESCDX00000020100002 RECORD DRAWING INTERFACE
Rip Rap 140 pcf 0 psf 38° RNE;' DATE DSGN DRWN CHKD SUPV RVWD APPD 1SSD PROJECT AS CONST RO%V;
Hvdraulic Ash 05 oof | 0 osf : SCALE: 1"=5' EXCEPT AS NOTED
145 ydraulic As pc ps 25 \\\\\\\\\\:2“\'}!!:/”, »
Sandy Silt 125 pcf | O psf 30° | \\\\“/\ﬁ}\‘?---é.’fl * YARD
Lean and Fat Clay 115 pcf 0 psf 26° . -
Silt and Sandy Silt 115 pcf O psf .
140 It and Sandy S pe Ps 28 E GEOTECHNICAL EXPLORATION
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250 250
STN-2 A
| 045 LEGEND
N _274,443.30
E 762,195.73 Existing Groundline Tobsoil
5 / Stability Analysis Results for P
9 Lo Rapid Drawdown Condition Silt to Sandy Silt, brown to gray, moist
240 232 i;:;’g CLASSIFICATION,—WASH-GRADATION / Failure Failure Factor of 240
o | / | Surface Mode ‘ Safety Z Lean Clay, brown to gray, moist to saturated
236.8 Z ~ \ T ~—— A DDowngtretan ?'E’Ipe 1.67 stiff, with sandy and silty zones
) ~ eep Seated Failure ‘
35. t T — . . .
2358 I3 o Design Flood Elevation |252.5 235 W Fat Clay, brown to grayish brown,
) = ~—— £ moist to saturated
~
232.8 - T~
}- - ~ o — | — e — e — ] — N e e — A — e — e — . e — o —— . e — = Bottom Ash, gray to dark gray and black, damp to
o \ —~— Cas wet, medium to very coarse grained, B
230 ¢ 9 CL, S#C=85(55+30) S~ 230 oorly sorted, angular
7 — poorly , ang
2 0]
27.8 T . Fly Ash, gray to dark gray, damp to wet
7, Piezometric

?.34‘
ﬁ
/
/
/
/

M)
<+
ZYRY
w
0w
Te]
2
Ll = ;
< e Surface
o —M e N\ e 225 . . .
:CE) /% ok oL Sko=o1(4oTa— — —L __ _ — Eg Silty Clay, brown to grayish brown, moist to wet
= o ™ N—— — _| — STN—1
5 . i — — L N 274,600.73 X Gravel with Sand, gray to brown
2207 sy il Sandy-Silt,_Silty_Sand N - ~— E 762,196.97 | 2920 S
) oD \ T e — _ — | | = Sand to Silty Sand, brown to gray, moist to saturated
) ¢: — e _— — \\ 8; ;;g:; CLASSIFICATION, fined grcmed
‘T ‘__:- e — . 15 & z Z i R R WAS&H(?ADATION WH Weight Of Hﬂmmer
ARy e R - e T £ WR  Weight of Rods C
¥l ©8 CL—ML, S+C=69(49+20) T — — ) - <] Standard Penetration Test Interval
) o I T — L 1 =2 = Undisturbed Thin—Walled (Shelby) Tube Sample
‘) O | Sandy Sjlt / T — ‘) - Neo  Standard Penetr%tion T/est) Blow Count with a 140 Ib
¥l ~g \ T — e 2108 LY 210 Safety Hammer (blows/ft.
—210 ) © T = LIS e Nso Standard Penetration Test Blow Count with a 140 Ib
) 0 \ redt | Automatic Hammer (blows/ft.)
‘) g CL—ML, S+C=84(64+20) ~—_ / - — L _ N.M.C.  Natural Moisture Content (%)
U osm © 3 CL,"S+C=93(54+39) U.W.W.  Unit Weight Wet (Ibs./cu.ft.)
205.8 g T —— ] o
A o —_— — 4 03 205 U.W.D.  Unit Weight Dry (Ibs./cu.ft.)
? ¥ Z el U.C./U.U. Unconfined Compressive Strength (psf)/ Unconsolidated
038 2 Undrained Triaxial Test (psf)
g NOS_ oL —97(47+50 201.8 ©% N 03/31/09.x2.  Water Level and Date Recorded
20 NH® S|C=97(47+50) » 09 ¥er 200 T.0.R.— Top of Rock (Indicates the beginning of rock—like
/4 - o= resistance to the advancement of the augers. This may
© & ©—— CH, S+C=9§(9+89) indicate the beginning of weathered bedrock, boulders D
Lean And Fat |Cla 0% | I or rock remnants. An exact determination cannot be
r © e Y 7/15/09 2.196.3 R made without performing rock coring.)

195.8

~ _ 195 B.C.— Begin Rock Core

CL, S+C=92(64+28) RRE:)CD g:ggvgrt;ol(l% Designation (%)

=

2
116
87

194.3

<-
¥
0 / n M <
< | ; +3 "Moo Refusal Auger Refusal using a carbide—tipped tooth auger bit
0% No Refusal No Refusal Encountered
19 /< s | é : T 2R 190 * Standard Penetration Test (SPT) terminated per
< | N ASTM D 1586—99. Refer to typed boring log.
187.8 Kol T R—JcL, s+C=96(58+38)
J - 4] e8lges | 185 .
1 | L/ ol 8
'K %2 CL, S+C=097(63+34) i
<) ©o | % - M| z E
) ~ | Yo a
180| g . 180
Hgg Eh _ — £
: 178.5 8
~S 5
No_Refusal — g
175.3 175 2
No Refusal g
170 Sandy Silt| To Silty Sand 170 ,§§
8
165 | 165 21 F
@S
RECORD DRAWING §5
160 160 23
155 175 155 >
Parameter Table 5>
Material Sat Unit | Cohesion, | Friction [Total Stress Parameters|Undrained Strength Parameters R—] - |- 1= = |- 1= 1 =1 = 1 - L - [-
Type Wt, sat c Angle, ® | dKc=Kf WKe=Kf dKe=1 YKe=1 . . . -
150 = For Supporting Design Calculations See 0] 03/25/10 | PVK_|PS __|SF HRA | PVK | TJ = =} orscriee
; : X : . : RO | /25/10 | I ! | HRA | I | I l l
Fill — SQndy Slit, Sllty Sand 125 pCf 0 pSf 31 200 pSf 22 254.6 pSf 27.18 FPGALFFESCDX00000020100002 RECORD DRAWING INTERFACE
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Project No. 172679016 Location N 274600.73, E 762196.97 (NAD27)
Project N\ame  Allen Fossil Plant (TVA) Boring No. STN-1 Total Depth 40.0 ft
Location Memphis, Tennessee Surface Elevation 215.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/15/09 Completed 7/15/09
Supervisor Patrick Kiser  Driller J. Wethington Depth to Water  19.0 ft Date/Time 7/15/09
Logged By Craig Millhollin Automatic Hammer[J  Safety Hammera Other[J
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
215.3' 0.0' Top of Hole
SANDY SILT, brown, moist, SPT-1 00-15 1.0 2-4-7 25 X
medium to stiff Boring advanced
using 3 1/4" Hollow
SPT-2 1.5-3.0 1.0 8-5-9 20 Stem Augers
SPT-3 3.0-45 1.5 3-2-2 28 ]
210.3' 5.0' _
LEAN CLAY, brown, moisttovery | S/ 14 | 45-6.0 1.3 3-2-3 32
moist, medium stiff to stiff, some 1
fine sand SPT-5 | 6.0-75 1.2 4-3-4 32 ]
LL-42, PI-22 1
SPT-6 75-9.0 1.3 4-3-5 33 93% passing #200
SPT-7 9.0-10.5 1.5 3-4-1 38 _
SPT-8 10.5-12.0 1.0 3-3-4 32 7]
SPT-9 12.0-135 1.3 2-2-4 34 ]
201.8' 13.5'
FAT CLAY, brown, moist, medium SPT-10 13.5-15.0 15 2-2-3 45 N
stiff _
ST-1 15.0-17.0 20 63 LL-92, PI-64 1
98% passing #200
SPT-11 17.0-18.5 15 2-2-3 41 _
196.3' 19.0' i
LEAN CLAY, gray, moist to SPT-12 18.5-20.0 1.5 3-4-3 41
saturated, soft to stiff, some fine _
grained sand ST-2 20.0-22.0 20 35 LL-34, PI-13 -
92% passing #200
SPT-13 | 22.0-235 1.5 1-2-2 38 i
SPT-14 | 23.5-25.0 1.5 2-3-2 34 7]
SPT-15| 25.0-26.5 1.5 1-1-1 38 i
ST-3 26.5-28.5 2.0 41 LL-38, PI-18
96% passing #200 ]
SPT-16 | 28.5-30.0 1.5 5-5-5 38 7]
SPT-17 | 30.0-31.5 1.0 WOR- 39 i
WOR-WOR LL-41, PI-19
SPT-18 | 31.5-33.0 1.5 WOR- 39 97% passing #200 7
WOR-10 ]
SPT-19 | 33.0-34.5 1.5 4-5-4 37 ]
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Project No. 172679016 Location N 274600.73, E 762196.97 (NAD27)
Project N\ame  Allen Fossil Plant (TVA) Boring No. STN-1 Total Depth 40.0 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
ST-4 34.5-36.5 2.0 36

178.5' 36.8'
B SANDY SILT, gray, very moist, SPT-20 | 36.5-38.0 1.5 4-3-4 32 7]
[~ medium stiff to stiff, some clay ]
- ST-5 38.0-40.0 14 37 -

175.3' 40.0'

No Refusal /
Bottom of Hole

WOR = Weight of Rods

Slotted screen piezometer installed, tip elevation 178.0 ft above mean sea level.

1 ft bentonite plug, 1.4 ft sand seat, followed by 5 ft slotted screen with sand pack to 8.1 ft above screen, and 3.3 ft
bentonite seal on top. Grout in the upper 21.1 ft (to top of hole).

2/11/10
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Project No. 172679016 Location N 274443.30, E 762195.73 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-2 Total Depth 60.0 ft
Location Memphis, Tennessee Surface Elevation 238.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/14/09 Completed 7/15/09
Supervisor Patrick Kiser  Driller G. Thompson Depth to Water N/A Date/Time N/A
Logged By Briggs Evans Automatic HammerX Safety Hammer—J Other[]
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
238.8' 0.0' Top of Hole
slightly moist, dense, some gravel Boring advanced ]
236.8' 2.0' using 3 1/4" Hollow
= - -15- Stem A
935 8 30 FILL-SANDY CLAY, dark gray, SPT-2 15-3.0 0.5 11-15-13 17 em Augers
moist, very stiff 7]
SPT-3 3.0-45 1.2 7-5-5 15 i
FILL-SANDY SILT, gray to dark
gray, moist, stiff SPT-4 45-6.0 10 3.4.7 17 Clay lense from 5.7' —
232.8' 6.0’ to 5.8' |
FILL-LEAN CLAY, gray, moist, SPT-5 6.0-75 15 1-3-3 29 LL-33 PI-16
mec(ijlum stiff, some fine grained 85% [;assing #200
san SPT-6 75-9.0 15 2-2-4 25
SPT-7 9.0-105 1.0 1-2-3 18 _|
227.8' 11.0' |
FILL-SANDY CLAY, gray to dark | Sr 18 | 10.5-120 | 1.2 2-4-6 34
gray, moist to very moist, medium N
tiff to stiff SPT-9 | 12.0-135 1.5 4-5-5 33 i
SPT-10 | 13.5-15.0 15 2-3-6 27 LL-38, PI-21 i
91% passing #200 —
SPT-11| 15.0-16.5 1.5 3-4-5 23 N
SPT-12 | 16.5-18.0 1.5 6-7-7 20 7]
220.8' 18.0' |
FILL-SANDY SILT, dark gray to SPT-13| 18.0-195 | 15 |WOH-2-2 32 ]
gray, moist to saturated, soft to
stiff SPT-14 | 19.5-21.0 1.5 | WOH-3-3 25 ]
SPT-15| 21.0-225 15 4-7-7 23 i
SPT-16 | 22.5-24.0 1.5 2-3-3 26 7]
214.8' 24.0' .
SANDY SILT, dark gray to gray, SPT-17 | 240-255 15 3-4-4 20
moist to saturated, soft to stiff LL-23, Pl-4 ]
’ 69% passing #200
SPT-18 | 25.5-27.0 1.5 3-3-3 20
SPT-19 | 27.0-285 15 3-3-4 24 Wet at 28' i
LL-26, PI-5 5
SPT-20 | 28.5-30.0 1.0 | WOR-3-3 18 84% passing #200
SPT-21| 30.0-315 | 15 | WOR-2-1 25 Saturated at 30' |
Sandy clay from
30.2't0 30.7" |
SPT-22 | 31.5-33.0 1.5 | WOH-2-3 31
205.8' 33.0' |
LEAN CLAY, gray tan, moist, soft | spT.23 | 33.0-345 | 15 |WOR-1-3 36 ]
to medium soft, trace fine sand
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Project No.

Project Name

172679016 Location N 274443.30, E 762195.73 (NAD27)

Allen Fossil Plant (TVA) Boring No. STN-2  Total Depth 60.0 ft

Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft.| Rec. % | Run Depth Remarks
LEAN CLAY, gray tan, moist, soft SPT-24 34.5-36.0 1.5 WOR-2-3 36
B to medium soft, trace fine sand 7]
- (Continued) ST-1 36.0-38.0 2.0 39 LL-47, PI-26 -
| 97% passing #200
B SPT-25 | 38.0-39.5 1.1 WOR- - i
WOH-2
ST-2 39.5-41.5 1.8 --
B SPT-26 | 41.5-43.0 1.3 WOQOH-2-2 -- 7]
195.8' 43.0' i
S”_T, gray, moist to wet, SOft, SPT-27 43.0-445 15 2-2-2 .
| 194.3' 44.5' some fine grained sand 7]
B LEAN CLAY, gray to dark gray, SPT-28 | 44.5-46.0 1.0 | WOH-2-3 - -
[~ moist to saturated, very soft to 1
n medium stiff SPT-29 | 46.0-47.5 15 WOH-2-2 -- ]
B SPT-30 | 47.5-49.0 1.3 WOH- -- 7]
n WOH-WOH ]
| SPT-31 | 49.0-50.5 1.5 1-2-2 - _
187.8' 51.0' 1
CLAYEY SILT, dark gray, moistto | o7 1792 | 505-520 | 15 212 -
B wet, soft to medium stiff, trace 7]
B fine grained sand SPT-33 | 52.0-53.5 1.5 WOH-2-3 - i
B SPT-34 53.5-55.0 1.5 WOQOH-3-3 -- 7]
| SPT-35| 55.0-56.5 1.5 WOH-2-4 - i
B SPT-36 56.5-58.0 1.5 3-3-4 -- 7]
- 179.3" 59 5' ST-3 58.0 - 60.0 1.5 - B
178.8 60.0° 1 sAND, light gray, wet, fine
B \grained / i
n No Refusal / ]

Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Boring backfilled with bentonite grout.

Slotted screen piezometer installed in offset boring 4' east, tip elevation 219.0 ft above mean sea level.

1 ft sand seat, followed by 5 ft slotted screen with sand pack to 8.3 ft above screen, and 4.7 ft bentonite seal on top.
Grout in the upper1.6 ft (to top of hole).

Two Shelby Tubes were collected from an off set boring:
ST-1 1012, ST-2 18'-20'

2/11/10
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Project No. 172679016 Location N 274413.31, E 762195.54 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-3  Total Depth 40.5 ft
Location Memphis, Tennessee Surface Elevation 234.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/17/09 Completed 7/17/09
Supervisor Patrick Kiser  Driller J. Wethington Depth to Water 16.0 ft Date/Time 7/17/09
Logged By Craig Millhollin Automatic Hammer[J  Safety Hammera Other[J
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
234.5' 0.0' Top of Hole
brown, moist, medium stiff to stiff Boring advanced
using 3 1/4" Hollow
SPT-2 15-3.0 1.3 5-5-5 19 Stem Augers
SPT-3 3.0-45 1.0 3-2-4 23
SPT-4 45-6.0 0.9 3-2-6 24
227.5' 7.0’ SPT-5 6.0-7.5 15 5-6-8 23
FILL - SILTY CLAY, grayish
brown, moist to very moist, stiff to SPT-6 75-9.0 1.5 7-6-7 35
very stiff
SPT-7 9.0-10.5 15 3-5-10 22
LL-29, PI-9
SPT-8 | 10.5-12.0 1.0 5-7-8 17 84% passing #200
SPT-9 | 12.0-135 1.2 6-6-9 23
SPT-10 | 13.5-15.0 15 9-6-9 33
SPT-11| 15.0-16.5 15 4-5-4 25
SPT-12 | 16.5-18.0 1.2 4-5-4 36
216.5' 18.0'
LEAN CLAY, gray, moist to SPT-13 | 18.0-195 | 0.9 1-1-2 40
saturated, soft to very stiff, some
it LL-36, PI-20
SPT-14 | 19.5-21.0 15 4-4-4 36 89% passing #200
SPT-15| 21.0-225 1.0 5-7-13 30
SPT-16 | 22.5-24.0 15 10-7-9 25
210.5' 24.0'
SANDY SILT, gray, saturated, SPT-17 | 24.0-255 0.4 3-35 16
medium stiff to stiff
LL-23, PI-2
07 5 970 SPT-18 | 25.5-27.0 0.9 3-3-3 27 70% passing #200
LEAN CLAY, gray, moist to SPT-19 | 27.0-285 15 3-4-4 30 . .
saturated, medium stiff to stiff, tsolltzlgyer from 27.5
with silt and sand SPT20 | 285-300 | 1.2 333 34
SPT-21| 30.0-315 1.5 3-4-3 33
SPT-22 | 315-330 | 12 3-3-4 32 Silt layer from 32.0'
to 32.5
SPT-23 | 33.0-345 1.5 1-1-5 36
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Project No. 172679016 Location N 274413.31, E 762195.54 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-3  Total Depth 40.5 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
LEAN CLAY, gray, moist to SPT-24 | 34.5-36.0 1.5 5-5-3 33

§ saturated, medium stiff to stiff, 1
— with silt and sand (Continued) SPT-25| 36.0-37.5 1.5 3-4-5 42 1
B SPT-26 | 37.5-39.0 1.3 5-5-6 40 7]
| SPT-27 | 39.0-40.5 1.5 5-5-7 33 _

194.0' 40.5'

No Refusal /
Bottom of Hole

Boring backfilled with bentonite grout.
Slotted screen piezometer installed in offset boring 3' west, tip elevation 217.4 ft above mean sea level.
0.6 ft sand seat, followed by 5 ft slotted screen with sand pack to 2.6 ft above screen, and 2.5 ft bentonite seal on top.
Grout in the upper 7 ft (to top of hole).

Two Shelby Tube Samples collected from an off set boring:

ST-1 4'-6'
ST-2 6'-8'

2/11/10
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Project No. 172679016 Location N 274366.97, E 762687.88 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-4  Total Depth 60.0 ft
Location Memphis, Tennessee Surface Elevation 237.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/15/09 Completed 7/16/09
Supervisor Patrick Kiser  Driller G. Thompson Depth to Water N/A Date/Time N/A
Logged By Briggs Evans Automatic HammerX Safety Hammer—J Other[]
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
237.5' 0.0' Top of Hole
FILL - SANDY SILT, tan to brown, | gpT.1 00-15 15 | 10-10-10 7
. . . . : : : Boring advanced
slightly moist to moist, very stiff using 3 1/4" Hollow
SPT-2 1.5-3.0 1.2 5-8-12 17 Stem Augers
234.5' 3.0' Clay lense from 1.5" |
FILL-SANDY SILT, grayish brown, | gp7.3 | 30-.45 15 | 656 15 to1.9
moist, soft to stiff
SPT-4 45-6.0 0.0 3-3-3 20
LL-33, PI-15
SPT-5 6.0-7.5 0.0 3-3-3 24 84% passing #200
SPT-6 75-9.0 0.8 2-1-2 31
228.5' 9.0'
FILL-LEAN CLAY, gray, moist, spT7 | 90-105 15 2.2.3 29
medium stiff
SPT-8 10.5-12.0 1.5 3-3-4 29
225.5' 12.0'
FILL-SANDY SILT, gray, moist, SPT-9 12.0-135 15 7-12-6 21
medium stiff to very stiff
SPT-10 13.5-15.0 1.5 3-4-3 22
222.0' 15.5'
FILL-SANDY CLAY, gray, moist, SPT-11| 15.0-16.5 15 2-3-3 32
medium stiff to stiff
SPT-12 16.5-18.0 1.5 3-5-6 32
SPT-13 18.0-19.5 1.5 2-2-3 35
217.5' 20.0'
SANDY SILT, light gray to gray. SPT-14 | 19.5-21.0 1.3 2-5-6 20
moist to saturated, medium stiff to
very stiff SPT-15| 21.0-225 | 13 4-5-7 25
-~ _ A Sandy clay lense
SPT-16 | 22.5-24.0 1.0 3-3-6 22 from 23.0' to 23.2'
SPT-17 | 24.0-25.5 15 4-11-12 - 60% passing #200
SPT-18 | 255-27.0 | 12 366 23 Stayey from 26.5'to
SPT-19 | 27.0-28.5 1.5 3-2-4 28
208.5' 29.0'
LEAN TO FAT CLAY, tan, wet, SPT-20 | 28.5-30.0 1.5 WOH-1-1 32
soft to stiff, with fine grained sand
SPT-21 30.0-31.5 1.0 WOH- 32
WOR-2
SPT-22 | 31.5-33.0 1.5 2-2-2 34
SPT-23 | 33.0-34.5 1.5 WOR- 40
WOR-2

2/11/10
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Project No. 172679016 Location N 274366.97, E 762687.88 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-4  Total Depth 60.0 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft.| Rec. % | Run Depth Remarks
LEAN TO FAT CLAY, tan, wet, SPT-24 | 34.5-36.0 1.5 WOR-2-2 41

B soft to stiff, with fine grained sand 7]
B (Continued) SPT-25| 36.0-37.5 1.5 3-4-5 37 i
B SPT-26 | 37.5-39.0 1.5 WOH-1-2 34 7]

197.5 40.0 SPT-27 | 39.0-40.5 1.5 1-1-3 38 LL-47, PI-26 _

FAT CLAY, gray, moist to very 95% passing #200

§ moist, soft to medium stiff, with SPT-28 | 40.5-42.0 1.2 1-2-2 46
— fine grained sand 1
B SPT-29 | 42.0-43.5 1.5 2-2-3 59 i
B SPT-30 | 43.5-45.0 1.5 WOH-2-2 46 7]
B SPT-31| 45.0-46.5 1.5 WOH-3-2 48 i
B SPT-32 | 46.5-48.0 1.0 WOH-3-2 41 7]
| SPT-33 | 48.0-49.5 1.5 WOH-2-2 40 i
— LL-55, PI-35 —
i SPT-34 | 49.5-51.0 1.5 WOH-1-2 38 99% passing #200
B SPT-35| 51.0-52.5 1.5 3-3-3 39 i
B SPT-36 | 52.5-54.0 1.5 WOH-2-3 35 7]
| SPT-37 | 54.0-55.5 1.5 WOH-2-2 34 _
[~ 181.0' 56.5' SPT-38 | 55.5-57.0 1.5 WOH-2-3 34 1
B CLAYEY SAND, gray, saturated, ]
N very loose, fine grained SPT-39 | 57.0-58.5 1.5 2-4-3 34 ]

179.0' 58.5'
B SAND, tan, saturated, very |OOSG, SPT-40 58.5 - 60.0 0.4 WOR- 36 .

177.5' 60.0' medium to fine grained WOR-WOR!

No Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Boring backfilled with bentonite grout.

Slotted screen piezometer installed in offset boring 4' east, tip elevation 218.1 ft above mean sea level.
0.8 ft sand seat, followed by 5 ft slotted screen with sand pack to 9.4 ft above screen, and 4 ft bentonite seal on top.

Grout in the upper 1 ft (to top of hole).

2/11/10
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Project No. 172679016 Location N 274366.34, E 763200.60 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-5  Total Depth 40.5 ft
Location Memphis, Tennessee Surface Elevation 217.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/14/09 Completed 7/14/09
Supervisor Patrick Kiser  Driller J. Wethington Depth to Water 24.5 ft Date/Time 7/14/09
Logged By Craig Millhollin Automatic Hammer[J  Safety Hammera Other[J
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
217.5' 0.0' Top of Hole
Fill - SANDY SILT, brown, moist, SPT-1 0.0-15 11 3.6-7 15 .
medium stiff to stiff Boring advanced
using 3 1/4" Hollow
SPT-2 15-3.0 1.1 5-4-4 9 Stem Augers
SPT-3 | 3.0-45 14 3-3-3 12 LL-23, PI-3 ]
61% passing #200
SPT-4 45-6.0 1.5 3-3-4 17
211.5' 6.0' |
LEAN CLAY, silty, brown, moist, SPT-5 6.0-75 14 203 25 . .
medium stiff to stiff Wet from 7.0to 7.2" 1
SPT-6 75-9.0 1.0 3-4-7 23 7]
SPT-7 9.0-10.5 1.4 2-3-5 28 _
LL-33, PI-11
SPT-8 | 10.5-12.0 1.2 2-2-4 30 95% passing #200 ]
205.5' 12.0' |
FAT CLAY, brown to tan, moist to SPT-9 12.0-13.5 14 2-3-6 31
very moist, medium stiff to stiff N
SPT-10 | 13.5-15.0 1.4 5-5-7 41 7]
SPT-11| 15.0-16.5 1.1 2-3-4 35 N
SPT-12 | 16.5-18.0 1.5 2-3-4 35 7]
LL-68, PI-46
SPT-13 | 18.0-19.5 1.3 5-6-7 43 99% passing #200 -
SPT-14 | 19.5-21.0 1.0 6-6-7 45 ]
SPT-15| 21.0-225 0.9 5-4-7 43 |
SPT-16 | 22.5-24.0 1.5 2-4-5 37 7]
Wet at 24.5' 5
SPT-17 | 24.0-255 1.3 3-5-6 37 _
SPT-18 | 25.5-27.0 1.3 6-6-8 36 7]
190.0' 27.5' ]
SILTY SAND, brown to gray, very SPT-19| 27.0-285 1.2 5712 31 Clay layer from 28.5'
moist, loose to medium dense, to 30.0 i
fine grained SPT-20 | 28.5-30.0 1.4 1-1-5 36
SPT-21 | 30.0-315 1.3 3-3-12 33 50% passing #200
SPT-22 | 31.5-33.0 1.5 10-12-14 27 7]
SPT-23 | 33.0-34.5 15 6-4-3 25 ]

2/11/10
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Project No. 172679016 Location N 274366.34, E 763200.60 (NAD27)
Project N\ame  Allen Fossil Plant (TVA) Boring No. STN-5  Total Depth 40.5 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
SILTY SAND, brown to gray, very SPT-24 | 34.5-36.0 1.2 3-3-4 35
§ moist, loose to medium dense, 1
i fine grained  (Continued) SPT25| 36.0-37.5 | 15 | 368 32 i
B SPT-26 37.5-39.0 1.0 11-10-9 28 7]
178.5 39.0 |
B FAT CLAY, gray, wet, medium SPT-27 | 39.0-405 1.3 3-3-3 44 |
177.0’ 40.5' stiff, with sand and silt

No Refusal /
Bottom of Hole

Slotted screen piezometer installed, tip elevation 182.5 ft above mean sea level.

1 ft bentonite plug, 4 ft sand seat, followed by 5 ft slotted screen with sand pack to 3.7 ft above screen, and 2.8 ft
bentonite seal on top. Grout in the upper 24 ft (to top of hole).

2/11/10
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Project No. 172679016 Location N 274264.03, E 763177.15 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-6  Total Depth 60.0 ft
Location Memphis, Tennessee Surface Elevation 238.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/14/09 Completed 7/14/09
Supervisor Patrick Kiser  Driller G. Thompson Depth to Water 28.0 ft Date/Time 7/14/09
Logged By Briggs Evans Automatic HammerX Safety Hammer—J Other[]
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
238.3' 0.0' Top of Hole
237 8" 0.5
GRAVEL
SPT-1 0.0-15 1.5 10-15-15 8 Boring advanced -
FILL - SANDY SILT, dark gray to using 3 1/4" Hollow
gray, moist, stiff to very stiff SPT-2 15-3.0 0.9 10-11-9 15 Stem Augers
Clay from 1.5' to 2.0'
SPT-3 3.0-45 1.2 6-9-6 17 |
SPT-4 45-6.0 1.5 4-5-7 22 ]
SPT-5 6.0-7.5 1.2 5-5-11 25 i
230.8' 7.5
FILL - SILTY SAND, gray, moist, SPT-6 75-9.0 1.0 4-7-13 15 N
medium dense, fine grained i
SPT-7 9.0-10.5 1.5 5-8-9 16 46% passing #200 —
SPT-8 10.5-12.0 1.5 5-7-6 19 7]
Wet from 12.0'to
225.3' 13.0' SPT-9 | 12.0-135 15 5-4-5 30 124 i
FILL - SANDY CLAY, brown,
223.8' 14.5' moist, stiff SPT-10 13.5-15.0 1.0 5-6-3 24 1
FILL - CLAYEY SAND, dark gray, SPT-A1 15.0-16.5 12 367 19 N
221.8' 16.5' moist, medium dense, fine ) D : e b
grained ]
SPT-12 16.5-18.0 1.5 7-9-9 14
FILL - SANDY SILT, gray, moist, ]
stiff to very stiff SPT-13| 18.0-195 1.2 2.4.5 14 50% passing #200
SPT-14 19.5-21.0 1.5 3-5-5 20 ]
Clay lense from 20.7'
PT-15 | 21.0-22. 1. -13-1 1 to 21.0
215.8' 22.5' s 5 0 ° ° 51313 6 Clay lense from 21.5'7
SANDY SILT, dark gray, moist, SPT-16 225-24.0 1.0 2-5-5 23 0216 N
medium stiff to stiff i
SPT-17 | 24.0-25.5 1.2 2-2-2 24 |
SPT-18| 255-27.0 | 1.2 4-4-4 24 55% passing #200
SPT-19 | 27.0-28.5 1.5 3-3-2 26 Saturated at 28.0' -
209.3' 29.0' i
LEAN CLAY, dark gray, moist, SPT-20 | 28.5-30.0 1.0 WOH-2-3 25
medium stiff, some fine grained N
sand SPT-21 | 30.0-315 1.0 122 30 i
SPT-22 | 31.5-33.0 1.0 2-3-3 33 7]
205.3' 33.0° i
SPT-23 | 33.0-34.5 1.4 1-2-3 36 i

2/11/10
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Project No. 172679016 Location N 274264.03, E 763177.15 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-6  Total Depth 60.0 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft.| Rec. % | Run Depth Remarks
FAT CLAY, tan and gray, moist to SPT-24 | 34.5-36.0 1.5 1-2-3 44
§ wet, soft to stiff, trace fine grained LL-76. PI-50 1
B sand (Continued) SPT-25 | 36.0-37.5 1.5 3-4-4 40 80% passing #200
B SPT-26 | 37.5-39.0 1.5 1-2-2 47 7]
| SPT-27 | 39.0-40.5 1.5 2-2-3 45 —
B SPT-28 | 40.5-42.0 1.5 2-2-4 39 7]
| SPT-29 | 42.0-43.5 1.5 3-4-3 37 Silt lense from 42.8'
to 43.1'
B SPT-30 | 43.5-45.0 1.5 2-1-2 37 7]
[ 192.8' 45.5' ]
B SAND, tan, saturated, very loose SPT-31| 45.0-46.5 08 V\\//VOOFEZ 31 -
| to medium dense, medium to fine ]
grained SPT-32 | 46.5-48.0 15 1-3-3 25
= Drilling mud added
SPT-33 | 48.0-49.5 1.5 3-3-4 23 at 48.0
B 13% passing #200
B SPT-34 | 49.5-51.0 1.5 6-7-12 23 7]
186.3' 52.0' SPT-35| 51.0-525 1.5 6-10-14 26 ]
SILTY SAND, gray, saturated,
§ loose to medium dense, fine SPT-36 | 52.5-54.0 1.5 3-3-3 28 7]
- grained 1
| SPT-37 | 54.0-55.5 1.5 2-7-10 29 |
B SPT-38 | 55.5-57.0 1.5 4-9-14 30 7]
| SPT-39 | 57.0-58.5 1.0 10-12-10 27 |
179.3' 59.0' i
178.3' 60.0' LEAN CLAY, gray, moist, medium SPT-40 | 58.5-60.0 15 3-3-2 36

stiff, with fine grained sand

No Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Boring backfilled with bentonite grout.
Slotted screen piezometer installed in offset boring 4' east, tip elevation 220.5 ft above mean sea level.
1.1 ft sand seat, followed by 5 ft slotted screen with sand pack to 6 ft above screen, and 5.3 ft bentonite seal on top.
Grout in the upper 1.7 ft (to top of hole).

2/11/10
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Project No. 172679016 Location N 274234.70, E 763171.06 (NAD27)
Project N\ame  Allen Fossil Plant (TVA) Boring No. STN-7  Total Depth 41.0 ft
Location Memphis, Tennessee Surface Elevation 235.6 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/17/09 Completed 7/18/09
Supervisor Patrick Kiser  Driller J. Wethington Depth to Water 13.5 ft Date/Time 7/17/09
Logged By Craig Millhollin Automatic Hammer[J  Safety Hammera Other[J
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
235.6' 0.0' Top of Hole
gray to brown, moist, stiff to very E;gggsaﬂvaﬁ;?ow
stiff SPT-2 15-3.0 1.0 9-7-7 17 Stem Augers
SPT-3 3.0-45 15 9-8-7 18
SPT-4 45-6.0 1.3 5-7-6 21
LL-24, PI-6
SPT-5 6.0-7.5 1.2 9-9-9 23 61% passing #200
SPT-6 75-9.0 1.3 5-5-11 27
SPT-7 | 9.0-105 15 | 10-7-13 28 Clay layer from 9.5'
t0 9.8
SPT-8 | 10.5-12.0 0.5 15-14-12 24
SPT-9 | 12.0-13.5 0.7 5-7-8 22
Wet at 13.5'
SPT-10 | 13.5-15.0 1.5 7-6-9 24
SPT-11| 15.0-16.5 15 3-3-6 28
SPT-12 | 16.5-18.0 0.9 3-4-7 24
LL-22, PI-5
SPT-13 | 18.0-19.5 1.1 12-12-13 16 63% passing #200
SPT-14 | 19.5-21.0 1.5 5-7-8 26
SPT-15| 21.0-225 1.1 11-12-14 24
SPT-16| 225-240 | 14 | 811-11 23 58% passing #200
211.6' 24.0'
SANDY SILT, gray, moisttovery | gpT.47 | 24.0-255 1.5 5-5-8 26
moist, medium stiff to stiff
SPT-18 | 25.5-27.0 1.5 3-3-3 29
SPT-19 | 27.0-285 0.9 3-4-4 30
SPT-20 | 28.5-30.0 0.9 3-3-3 34
205.6' 30.0'
FAT CLAY, gray, moist to very
moist, medium stiff to stiff ST-1 30.0-32.0 1.0 35
SPT-21| 32.0-335 1.2 3-4-3 43
SPT-22 | 33.5-35.0 0.9 3-3-4 42

2/11/10
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Project No. 172679016 Location N 274234.70, E 763171.06 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-7  Total Depth 41.0 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
FAT CLAY, gray, moist to very SPT-23 | 35.0-36.5 15 1-1-5 38 LL-63, PI-_42
B moist, medium stiff to stiff 97% passing #200
B (Continued) SPT-24 | 365-380 | 15 553 42 }
B SPT-25 | 38.0-39.5 1.5 3-4-5 37 i
B SPT-26 39.5-41.0 1.5 5-5-6 39 7]
194.6' 41.0'
No Refusal /

Bottom of Hole

Boring backfilled with bentonite grout.
Slotted screen piezometer installed in offset boring 3' west, tip elevation 219.9 ft above mean sea level.
2 ft sand seat, followed by 5 ft slotted screen with sand pack to 4.5 ft above screen, and 5 ft bentonite seal on top.
Grout in the upper 1.1 ft (to top of hole).

2/11/10
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Project No. 172679016 Location N 274165.16, E 763646.95 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-8 Total Depth 60.5 ft
Location Memphis, Tennessee Surface Elevation 237.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 7/16/09 Completed 7/17/09
Supervisor Patrick Kiser  Driller G. Thompson Depth to Water 25.0 ft Date/Time 7/16/09
Logged By Briggs Evans Automatic HammerX Safety Hammer—J Other[]
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
237.5' 0.0' Top of Hole
FILL - SANDY SILT, gray, moist, . ) ™ _
| otiff to very stiff SPT-1 0.0-1.5 1.5 6-8-10 8 Boring advanced
using 3 1/4" Hollow
§ SPT-2 15-3.0 1.5 10-13-15 13 Stem Augers
| SPT-3 3.0-45 15 4-7-6 14 Wood fragments at
&
B SPT-4 45-6.0 1.2 3-7-10 14
| SPT-5 6.0-7.5 15 9-11-10 16
B SPT6 | 75-9.0 15 4-5-6 19 LL-25, PI-6
— 71% passing #200
| SPT-7 9.0-10.5 1.5 4-6-9 15
B SPT-8 | 10.5-12.0 1.4 3-7-9 17
| SPT-9 | 12.0-135 15 9-10-11 14
§ SPT-10 | 13.5-15.0 1.5 4-6-8 14
| SPT-11| 15.0-16.5 1.1 5-12-9 13
B SPT-12 | 16.5-18.0 1.5 6-9-11 15
| SPT-13 | 18.0-19.5 1.4 4-8-10 15
B SPT-14 | 19.5-21.0 1.3 3-5-7 17
215.5' 22.0' SPT-15| 21.0-225 15 7-8-8 20
SANDY SILT, gray, moist to
B saturated, very soft to stiff SPT-16 | 22.5-24.0 1.3 3-6-5 17
| SPT-17 | 24.0-255 15 2-2-2 27
B SPT-18| 255-27.0 | 1.2 | WOH-1-1 28 58% passing #200
| SPT-19 | 27.0-285 15 | WOR-1-1 31
B SPT-20 | 28.5-30.0 1.5 WOR- 29
| WOR-1
- 206.8 30.7 SPT-21 | 30.0-315 1.0 WOR- 34
LEAN CLAY, gray, moist, soft to WOH-3
- medium stiff, trace fine grained SPT-22 | 315-33.0 13 334 32
| sand
| 203.3' 34.2' SPT-23 | 33.0-34.5 1.5 2-21 34

2/11/10
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Project No. 172679016 Location N 274165.16, E 763646.95 (NAD27)
Project Name  Allen Fossil Plant (TVA) Boring No. STN-8 Total Depth 60.5 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft.| Rec. % | Run Depth Remarks
FAT CLAY, gray with tan, moist to ST-1 34.5-36.5 2.0 44
§ wet, soft to stiff, some fine 1
I grained sand - (Continued) SPT-24 | 365-380 | 15 234 42 y
| SPT-25| 38.0-39.5 1.3 WOH-2-3 40 ]
B SPT-26 39.5-41.0 1.5 1-3-2 39 7]
| SPT-27 41.0-425 15 3-3-3 47 _
B SPT-28 425-44.0 1.5 WOR-1-2 51 7]
LL-79, PI-55

| SPT-29 44.0-455 15 WPR-1-2 52 92% passing #200 —
B SPT-30 455-47.0 1.5 WOR-2-2 45 7]
| SPT-31 47.0-485 15 3-4-5 38 _
B SPT-32 48.5-50.0 1.5 WOH-2-2 42 7]
| SPT-33 | 50.0-51.5 15 1-3-3 37 ]
B SPT-34 51.5-53.0 1.5 WOH-2-4 39 7]

184.5 53.0' |
i SILT, with sand, gray, very moist | gpT_35 | 53.0-54.5 15 | WOR-2-2 34 i

to saturated, very soft to medium
B stiff SPT-36 | 54.5-56.0 15 WOR- 37 7
» WOR-WOR| ]
LL-26, PI-4

| SPT-37 56.0 - 57.5 15 WOR-2-2 31 85% passing #200
B SPT-38 57.5-59.0 1.5 WOH-1-4 38 7]
[~ 178.0' 59.5' ]
— 1770 60,5 CLAY, gray, moist, medium stif, SPT-39 | 59.0-60.5 15 WOH-3-4 40 _

some fine grained sand

No Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Boring backfilled with bentonite grout.

Slotted screen piezometer installed in offset boring 4' east, tip elevation 218.6 ft above mean sea level.
1 ft sand seat, followed by 5 ft slotted screen with sand pack to 7.8 ft above screen, and 5.2 ft bentonite seal on top.

Grout in the upper 1.2 ft (to top of hole).

One Shelby Tube Sample collected from an off set boring: ST-1 5-7'

2/11/10
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Project No. 172679016 Location N 274226.34, E 763209.32 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA-1 Total Depth 7.0 ft
Location Memphis, Tennessee Surface Elevation 235.7 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser  Driller Briggs Evans  Depth to Water ~ N/A Date/Time N/A
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
235.7' 0.0' Top of Hole
FILL - SANDY SILT, grayish brown o P Ay
to brown, moist 00-10 24 LL-29,PI-6
68% passing #200
1.0-2.0 19 LL-25,PI-4
62% passing #200
2.0-3.0 -
3" lean clay seam at 3.5'
3.0-4.0 .
40-5.0 .
LL-30,PI-13 ]
5.0-6.0 21 74% passing #200
6" lean clay seam at 6.5' 7]
LL-23,PI-5
6.0-7.0 20 62% passing #200
228.7" 7.0

No Refusal /
Bottom of Hole

12/11/0¢
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Project No. 172679016 Location N 274202.98, E 763201.48 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA-2 Total Depth 5.0 ft
Location Memphis, Tennessee Surface Elevation 230.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser ~ Driller Briggs Evans  Depth to Water 1.0 ft Date/Time 10/12/09
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
230.5' 0.0 Top of Hole
TOPSOIL, with roots
0.0-1.0 -- Boring advanced with
Water at 1' a hand auger
229.0' 1.5' 10-20 _
FILL - SILTY CLAY, gray, moist to
very moist
LL-26,Pl-6
2.0-3.0 26 74% passing #200
227.5' 3.0
FILL - SANDY SILT, gray, moist to
very moist 3.0-4.0 -
4.0-5.0 -
225.5' 5.0’
No Refusal /

Bottom of Hole

12/11/0¢




FMSM_LEGACY 172679016_HA.GPJ FMSM.GDT 12/11/09

& Stantec

SUBSURFACE
LOG Page: 1 of 1

Project No. 172679016 Location N 274265.91, E 762999.17 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA-3 Total Depth 5.0 ft
Location Memphis, Tennessee Surface Elevation 234.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser  Driller Briggs Evans  Depth to Water ~ N/A Date/Time N/A
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
234.2' 0.0' Top of Hole
f ' Boring advanced with
233.9 0.3 TOPSOIL 00-10 a han% auger
FILL - SANDY SILT, brown to R
grayish brown, moist
LL-23,PI-6
1.0-2.0 19 55% passing #200
2.0-3.0 -
3.0-4.0 -
with silty clay at 4' LL-25.Pl-6
4.0-5.0 20 66% passing #200
229.2' 5.0'

No Refusal /
Bottom of Hole

12/11/0¢




FMSM_LEGACY 172679016_HA.GPJ FMSM.GDT 12/11/09

& Stantec

SUBSURFACE
LOG Page: 1 of 1

Project No. 172679016 Location N 274333.93, E 762669.73 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA4 Total Depth 5.0 ft
Location Memphis, Tennessee Surface Elevation 233.6 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser  Driller Briggs Evans  Depth to Water ~ N/A Date/Time N/A
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
233.6' 0.0’ Top of Hole
" " Boring advanced with
2333 0.3 TOPSOIL 0.0-1.0 a hand auger
, 0-1. - LL-23,PI-4
FILL - SANDY SILT, brown, moist 61% passing #200
1.0-2.0 20
2.0-3.0 -
3.0-4.0 27 63% passing #200
40-5.0 -
228.6' 5.0'

No Refusal /
Bottom of Hole

12/11/0¢




FMSM_LEGACY 172679016_HA.GPJ FMSM.GDT 12/11/09

& Stantec

SUBSURFACE
LOG Page: 1 of 1

Project No. 172679016 Location N 274409.74, E 762201.44 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA-5 Total Depth 5.0 ft
Location Memphis, Tennessee Surface Elevation 233.7 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser  Driller Briggs Evans  Depth to Water ~ N/A Date/Time N/A
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
233.7' 0.0' Top of Hole
FILL - SANDY SILT, grayish brown, o ) e
moist 0.0-1.0 19 LL-26,PI-4
58% passing #200
1.0-2.0 -
2.0-3.0 -
LL-25,PI-6
3.0-4.0 29 55% passing #200
40-50 -
228.7' 5.0'
No Refusal /

Bottom of Hole

12/11/0¢




& Stantec

SUBSURFACE
LOG

Page: 1 of 1

FMSM_LEGACY 172679016_HA.GPJ FMSM.GDT 12/11/09

Bottom of Hole

Project No. 172679016 Location N 274395.67, E 762191.04 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA-6 Total Depth 12.0 ft
Location Memphis, Tennessee Surface Elevation 232.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser ~ Driller Briggs Evans  Depth to Water 0.1 ft Date/Time 10/12/09
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
232.5' 0.0’ Top of Hole
Boring advanced with
FILL - FLY ASH AND BOTTOM a hand auger
ASH, with sand, silt and roots, 0.0-1.0 -
231.5' 1.0’ grayish brown, saturated |
FILL - FLY ASH AND BOTTOM
ASH, grayish brown, saturated, soft
8.0-9.0 -
9.0-10.0 -
222.5' 10.0" |
FILL - SANDY SILT, grayish brown,
very moist 10.0-11.0 29
221.5' 11.0' |
FILL - LEAN CLAY, brown, moist, LL -39, PI-20
stiff to very stiff 11.0-12.0 26 95% passing #200
220.5' 12.0'
No Refusal /

12/11/0¢




&z SUBSURFACE
% Stantec LOG Page: 1 of 1

Project No. 172679016 Location N 374398.58, E 762201.29 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA-7 Total Depth 6.0 ft
Location Memphis, Tennessee Surface Elevation 232.4 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser ~ Driller Briggs Evans  Depth to Water 0.1 ft Date/Time 10/12/09
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

232.4' 0.0' Top of Hole

Boring advanced

FILL - FLY ASH AND BOTTOM using a hand auger

ASH, with sand, silt and roots,
231.4' 1.0’ grayish brown, saturated

FILL - FLY ASH AND BOTTOM
ASH, grayish brown, saturated

228.4' 4.0' ]
FILL - SILTY CLAY, grayish brown,
very moist 4.0-5.0 -
227.4' 5.0’ |
FILL - LEAN CLAY, grayish brown, LL - 35, PI-17
moist 5.0-6.0 31 85% passing #200
226.4' 6.0’
No Refusal /

Bottom of Hole

FMSM_LEGACY 172679016_HA.GPJ FMSM.GDT 12/11/09

12/11/0¢
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& Stantec

SUBSURFACE
LOG

Page:

1 of 1

Project No. 172679016 Location N 274392.70, E 762251.17 (NAD27)
Project Name  ALLEN FOSSIL PLANT (TVA) Boring No. HA-8 Total Depth 8.0 ft
Location Memphis, Tennessee Surface Elevation 232.1 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 10/12/09  Completed 10/12/09
Supervisor Patrick Kiser ~ Driller Briggs Evans  Depth to Water 0.1 ft Date/Time 10/12/09
Logged By Shaikh Rahman Automatic Hammer 1 Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
232.1" 0.0’ Top of Hole
FILL - FLY ASH AND BOTTOM e er
ASH, with sand, silt and roots,
231.1' 1.0’ grayish brown, saturated |
FILL - FLY ASH AND BOTTOM
ASH, grayish brown, saturated
225.1' 7.0 70-70 3 |
\ \ FILL - SILTY CLAY, grayish brown,
2246 7.5 very moist LL-43,PI-25
294 1" 8.0' 75-8.0 18 96% passing #200

FILL - LEAN CLAY, with silt,
\grayish brown, moist /

No Refusal /
Bottom of Hole

12/11/0¢
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N 274,500 | N 274,500
NOTES:
1. The topographic mapping presented on this drawing was
provided to Stantec by TVA Surveying and Project Services.
This plan view was prepared to support development of the
geotechnical exploration program and should not be used
for construction.
2. The geotechnical information and data furnished herein are
not intended as representation or warranties but are furnished
for information only. It shall be distinctly understood that the
Owner or Engineer will not be responsible for any deduction,
interpretation or conclusion drawn therefrom. The information B
is made available in order that the Contractor may have
ready access to the same information available to the Owner
and the Engineer and is not part of this contract.
INSTRUMENTATION LOCATION TABLE
N 274,000 N 274,000 TOP OF |CONCREIE |
BORING | NORTHING | EASTING | CASING PAD
ELEV. (FT.)ELEV. (FT.)
PZ-1 | 274,580.31 | 762,195.58 218.2 218.5
PZ—-2 | 274,441.99 | 762,201.92 238.7 238.8 C
PZ-3 | 274,411.16 | 762,192.94 237.4 234.5
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Piezometer Installation
Details



Removable —|
Cap

Ground Surface

s
A

Protective
Casing

Grout -

1 1/4" Dia. Sch. 40

PVC Pipe

7
Bentonite Seadl ———Z

No. 10 Slot Well
Screen (5' Length)

Bentonite Seal

LOCATION:

Northing: 274580.31
Easting: 762195.58

CGround Elevation: 215.5 feet

Locations to be provided by
TVA, Power Systems
Operations, Surveying and

Z

N5

PIEZOMETER STN-1

NOTES:
. 1. Installed on 07/15/2009.
1 Boring advanced with 3.25"
L] (1.D.) hollow stem augers.
L ol] - | 2. Refer to boring log for
all - overburden stratigraphy.
o N[ 3. Top of Riser Elevation =
. 218.2 ft. above Mean Sea
IR Level.
E '7‘. ﬁl
5
7 i :
"
s%
8%
- Eg
" £2
- 2
ag
" S
1 _@Tio Elev. 178.0° 5%
1.4 §g
1.0° SR
Su
EH

EAST FLY ASH POND

ALLEN FOSSIL PLANT

Stantec

Stantec Consulting
Services Inc.

100 Westwood PI., Ste. 420
Nashville, Tennessee
37027-5044

615-885-1144

www,stantec.com

Project Services.
Horizontal Datum: NAD 27

DRAWNBY

PS

DATE

AUG., 2009

REVISED SHEET

CHECKED BY

Vertical Datum: NGVD 29

PW

PROJ.NO. 172679016

-
w

11/04/09 1 OF 1

CHECKED BY

BE

SCALE

NTS




Ground Surface

Elev. 238.8° @ —

Bentonite Seql —————

1 1/4” Dia. Sch. 40

PVC Pipe

Sand

I\\

Removable Cap

'..]

No. 10 Slot Well

Screen (5' Length)

LOCATION:
Northing: 274441.99
Easting: 762201.92

Ground Elevation: 238.8 feet

Locations to be provided by
TVA, Power Systems
Operations, Surveying and
Project Services.
Horizontal Datum: NAD 27
Vertical Datum: NGVD 29

Flushmount Manhole

Installed on 07/15/20009.

Boring advanced with 3.25”
(1.D.) hollow stem augers.

Top of Riser Elevation =

238.7 ft. above Mean Sea

PIEZOMETER STN-2
EAST FLY ASH POND
ALLEN FOSSIL PLANT

MY
0
~ NOTES:
i R
2. Refer to boring log for
B overburden stratigraphy.
3.
Level.
!
13
_eTip Elev. 219.0°
©
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Removable —
Cap

Ground Surfoce—\
Elev. 234.5 S —

Grout

Protective
/_ Casing
A

[

Bentonite Seql —

1 1/4" Dia. Sch. 40

PVC Pipe

Sand

T~
I NNNN\NE '

e 8

Ly

4 -

7.0°

2.5

No. 10 Slot Well

Screen (5’ Length)

LOCATION:
Northing: 274411.16
Easting: 762192.94

Ground Elevation: 234.5 feet

Locations to be provided by

TVA, Power Systems
Operations, Surveying and
Project Services.
Horizontal Datum: NAD 27
Vertical Datum: NGVD 29

7.6

NOTES:

. Installed on 07/17/20089.

Boring advanced with 3.25"
(1.D.) hollow stem augers.

. Refer to boring log for

overburden stratigraphy.

. Top of Riser Elevation =

237.4 ft. above Mean Sea
Level.

0.6’

&

_eTID Elev. 217.4
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Removable Cap
Ground Surface Flushmount Manhole
Elev. 237.5 _ — _[{— .
- A q—r “CD.
Concrete Pad—— o b =
’ ] 1 / 7
2'x2'x1 //
Grout é Z °©
/ <
Bentonite Seol———-//
7l NOTES:
é é L 1. Installed on 07/16/2009.
A Boring advanced with 3.25”
(1.D.) hollow stem augers.
2. Refer to boring log for
overburden stratigraphy.
RE1 A 3. Top of Riser Elevation =
1 1/4” Dia. Sch. 40 — [ 237.3 ft. above Mean Sea
PVC Pipe - . Level.
g
Sand R %
£
= 2
= =2
CE 55
CE 35
No. 10 Slot Well —= , , gz
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LOCATION:
Northing: 274367.46
Easting: 762679.46

Ground Elevation: 237.5 feet

Locations to be provided by

TVA, Power Systems
Operations, Surveying and
Project Services.
Horizontal Datum: NAD 27
Vertical Datum: NGVD 29
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Removable —
Cap

Ground Surface
Elev. 218.0 6‘_—\

—Protective
/ Casing

| .o T ~
Concrete Pad———"
2'x2'x8"
NOTES:
. 1. Installed on 07/14/2009.
S Boring advanced with 3.25"
Grout | A (1.D.) hollow stem augers.
2. Refer to boring log for
“a . overburden stratigraphy.
R | 3 3. Top of Riser Elevation =
- ) N 220.7 ft. above Mean Sea
; Level.
1 1/4” Dia. Sch. 40— fuil.s:
PVC Pipe :
Bentonite Seal ——— o)
oy
Sand
~
e
No. 10 Slot Well —————==
Screen (5’ Length) —eTip Elev. 182.5'
=)
d:
Bentonite Sedl 1.0

LOCATION:
Northing: 274364.82
Easting: 763202.51

Ground Elevation: 218.0 feet

Locations to be provided by
TVA, Power Systems
Operations, Surveying and
Project Services.
Horizontal. Datum: NAD 27
Vertical Datum: NGVD-29
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Ground Surface

Elev. 238.5° S —

I\\

Removable Cap

Flushmount Manhole

Bentonite Seal ————

1 1/4” Dia. Sch. 40
PVC Pipe

Sand

o A

. AN,

No. 10 Slot Well
Screen (5° Length)

LOCATION:

Northing: 274263.61
Easting: 763180.87

Ground Elevation: 238.5 feet

Locations to be provided by
TVA, Power Systems
Operations, Surveying and
Project Services.

Horizontal Datum: NAD 27
Vertical Datum: NGVD 29

MEY

™~
0 1. Installed on 07/14/20009.

Boring advanced with 3.25”
(1.D.) hollow stem augers.
2. Refer to boring log for
overburden stratigraphy.
3. Top of Riser Elevation =
238.4 ft. above Mean Sea
Level.

11.0°

_eTip Elev. 220.5

1.1°
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Ground Surface

Elev. 235.5 S —

SN

I\\

Bentonite Sedl ——— =

1 1/4" Dia. Sch. 40

PVC Pipe

Sand

No. 10 Slot Well

Screen (5 Length)

LOCATION:

Northing: 274235.39
Easting: 763163.82

Ground Elevation: 235.5 feet

Locations to be provided by
TVA, Power Systems
Operations, Surveying and
Project Services.

Horizontal Datum: NAD 27
Vertical Datum: NGVD 29

Removable Cap

Flushmount Manhole

Installed on 07/18/20009.
Boring advanced with 3.25"
(1.D.) hollow stem augers.

235.4 ft. above Mean Sea

Lz

T T
-
o
|  NOTES:
1.
2. Refer to boring log for
B overburden stratigraphy.
3. Top of Riser Elevation =
Level.
in
o
_eTip Elev. 219.9°
[=)
o
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LOCATION:
Northing: 274166.09

Easting: 763641.32
Ground Elevation: 237.8 feet

Locations to be provided by
TVA, Power Systems
Operations, Surveying and
Project Services.
Horizontal Datum: NAD 27
Vertical Datum: NGVD 29

Ground Surface

Elev. 237.8' cn
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5.2
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PVC Pipe

Sand
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12.8'

Screen (5 Length)

Removable Cap

Flushmount Manhole

I

1. Installed on 07/17/2009.
Boring advanced with 3.25”
(1.D.) hollow stem augers.

2. Refer to boring log for
overburden stratigraphy.

3. Top of Riser Elevation =
237.7 ft. above Mean Sea
Level.

_eTiD Elev. 218.6

1.0°

PIEZOMETER STN-8
EAST FLY ASH POND
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| /—Protective

Removable —|

Cap

Ground Surfoce—\
Elev. 221.2 @ —

Casing

A

[ . T T
Concrete Pad——"
2'x2'x8"
NOTES:
1. Installed on 07/16/2009.
A= Boring advanced with 3.25"
Grout “|| - (1.D.) hollow stem augers.
e 2. Refer to boring log for
“all . overburden stratigraphy.
Rl | 3 3. Top of Riser Elevation =
- | I\ 224.2 ft. above Mean Sea
; _ Level.
1 1/4” Dia. Sch. 40 —ka1}.s. o
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LOCATION:

Northing: 274009.16
Easting: 763820.47

Cround Elevation: 221.2 feet

Locations to be provided by
TVA, Power Systems
Operations, Surveying and

PIEZOMETER STN-9
EAST FLY ASH POND
ALLEN FOSSIL PLANT
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Removable Cap
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Bentonite Sedl // 1. Installed on 07/18/2009.

entonite Sea “‘—'/ % Boring advanced with 3.25"
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N | 2. Refer to boring log for
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LOCATION: PIEZOMETER STN-10
Northing: 274009.41 EAST FLY ASH POND

Easting: 763758.03 ALLEN FOSSIL PLANT
Ground Elevation: 237.4 feet

Stantec Consulting

Services Inc.
Locations to be provided by V 100 Westuood Pl Ste. 420
TVA, Power Systems % sTo27-5044
Operations, Surveying and

www.stantec.com
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Ground Surface

Elev. 237.9’ 6

Removable Cap

_/—Flushmount Manhole
T _-;i'
o9

Installed on 07/18/2009.
Boring advanced with 3.25"
(1.D.) hollow stem augers.

Top of Riser Elevation =
237.8 ft. above Mean Sea

3'x3'x6” / ?J 7 I
Grout / /
©
Z? 5| NOTES:
Bentonite Seal——-é é I
% % 2. Refer to boring log for
Z Z overburden stratigraphy.
- N [ 3
1 1/4” Dia. Sch. 40 o | '
PVC Pipe Level.
Sand
B @
No. 10 Slot Well -—-%
Screen (5° Length) B
% . Q@i Elev. 223.5'
"

LOCATION:
Northing: 273517.12

Easting: 763687.47

Ground Elevation: 237.9 feet

Locations to be provided by

TVA, Power Systems
Operations, Surveying and
Project Services.
Horizontal Datum: NAD 27
Vertical Datum: NGVD 29

Z; Stantec

PIEZOMETER STN-11
EAST FLY ASH POND
ALLEN FOSSIL PLANT

Services Inc.

37027-5044
615-885-1144

V: \1726\ACTIVE\1726 79016 \ENVIRONMEN TAL\DRAWING\ GEOTECH\INSTRUMENT\ 7901 6B—ALF~PZ11.DWG

PLOT DATE: 11/04/2009 USER: SILPACHARN, PRAYUTH (BILLY)
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Cap

Ground Surface
Elev. 217.2' e___\

Protective
Removqble—\ /_Casing

.« ]
Concrete Pad——"
2'x2'x8"
. NOTES: l
B 1. Installed on 07/19/2009.
I Boring advanced with 3.25"
Grout |t s (1.D.) hollow stem augers.

- 2. Refer to boring log for

' overburden stratigraphy.

3. Top of Riser Elevation =
220.1 ft. above Mean Sea I
Level.

.r:.ﬂ o 4..'."5.'
L3N
23.4

1 1/4" Dia. Sch. 40—kl
PVC Pipe -

7
Bentonite Seal ———— /
Z

~ -
4.5

Sand

No. 10 Slot Well
Screen (5 Length)

__eTID Elev. 177.0

Bentonite Seal

V:\1726\ACTIVE\1726 79016 \ENVIRONMEN TAL\DRAWING\ GEOTECH\INSTRUMENT\ 7901 6B— ALF-PZ12.DWG

PLOT DATE: 11/04/2009 USER: SILPACHARN, PRAYUTH (BILLY)

LOCATION:

Northing: 273018.83
Easting: 763676.83

Ground Elevation: 217.2 feet

PIEZOMETER STN-12
EAST FLY ASH POND
ALLEN FOSSIL PLANT

Stantec Consulting
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100 Westwood PL., Ste. 420
Nashville, Tennessee
37027-5044
§15-885-1144

www.stantec.com

Locations to be provided by
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Removable Cap
Ground Surface Flushmount Manhole
Elev. 237.2' & —\— — _[{_ -
) N A I I ©
Concrete Pad—— ﬁ- > =1
3’x3' 6” /% Z
Grout Z Z .
9!
é é 10 NOTES:
. 1. Installed on 07/18/2009.
Bentonite Seal ‘%é Boring advanced with 3.25"
_4 Y. | (1.D.) hollow stem augers.
2. Refer to boring log for
overburden stratigraphy.
. . REIRE 3. Top of Riser Elevation =
11/4” Dia. Sch. 40 x| O 237.0 ft. above Mean Sea
PVC Pipe ~ Level.
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LOCATION: PIEZOMETER STN-13
Northing: 273020.94 EAST FLY ASH POND

Easting: 763619.04 ALLEN FOSSIL PLANT
Ground Elevation: 237.2 feet "
Stantec Consulting

& Services Inc.
Locations to be provided by % Stante c h:é:%%}?;?:g\gzir.uu
TVA, Power Systems 37027-5044
Operations, Surveying and ) isams
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Ground Surface

Elev. 236.6 e

Removable Cap

_/—Flushmount Manhole

T T ]
Concrete Pad—— o[ d
2'x2'x1’ } | ~
“ 04 Y2}
Grout d
-
77 NOTES: I
Bentonite Sedl // 1. Installed on 07/19/2009.
entonite >ea / / Boring advanced with 3.25"
% % - (1.D.) hollow stem augers.
7, / < 2. Refer to boring log for |
/ 7 overburden stratigraphy.
. % 3. Top of Riser Elevation =
1 1/4" Dia. Sch. 40 % % 236.4 ft. above Mean Sea
ipe / / Level.
A%, L
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S f|
;
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= &85
No. 10 Slot Well = 31
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LOCATION:
Northing: 272761.04
Easting: 763351.79

Ground Elevation: 236.6 feet

Locations to be provided by

TVA, Power Systems
Operations, Surveying and
Project Services.
Horizontal Datum: NAD 27
Vertical Datum: NGVD 29
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Piezometer Data



& Stantec

Allen Fossil Plant

2574 Steam Plant Rd

Memphis, TN

Stantec Project No. 172679016 and 172679032

7/20/2009 8/3/2009 8/13/2009 8/31/2009 9/11/2009
Surfage TOC_ 24 Tl_p Depth Water Depth Water Depth Water Depth Water Depth Water
PZ Depth | Elevation | Elevation | Elevation | Measurement Elevation (ft Measurement Elevation (ft) Measurement Elevation () Measurement Elevation () Measurement Elevation (ft)
Piezometer (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
STN-1 40.21 215.47 218.24 178.03 25.85 192.39 26.54 191.70 25.90 192.34 28.78 189.46 29.71 188.53
STN-2 19.65 238.78 238.69 219.04 18.03 220.66 17.56 221.13 17.30 221.39 18.07 220.62 17.94 220.75
STN-3 20.07 234.52 237.44 217.37 13.12 224.32 12.46 224.98 13.50 223.94 14.66 222.78
STN-4 19.20 237.55 237.32 218.12 17.85 219.47 17.79 219.53 15.50 221.82 19.09 19.12
STN-5 38.18 218.04 | 220.69 | 182.51 24.57 196.12 24.64 196.05 23.70 196.99 26.20
STN-6 17.94 238.47 | 238.41 | 220.47 17.85
STN-7 15.56 235.53 235.44 219.88 Dry
STN-8 19.05 237.75 237.67 218.62 Dry
STN-9 41.00 221.15 224.19 183.19 8.41
STN-10 13.05 237.39 237.10 224.05 Dry
STN-11 14.35 237.93 237.81 223.46 Dry
STN-12 43.10 217.16 220.08 176.98 27.60 . .
STN-13 17.68 237.24 236.96 219.28 15.19 221.42 12.05 224.91 11.60 225.36 Damaged 11.88 225.08
STN-14 19.50 236.64 236.44 216.94 8.27 228.05 6.71 229.73 6.90 229.54 8.07 . 8.79 227.65
Mississippi River Gauge MS126 - Memphis 192.33 192.81 190.58 187.49 185.07
McKellar Lake Pool Elevation 189.55 189.05 187.85 184.05 182.65

Level measured is most likely water trapped in the sump (bottom 0.36") of the PZ and not a measurement of groundwater.

The PZ was dry at depth so no water level was measured.
Not Measured. PZ Riser was damaged by a construction equipment. It was subsequently fixed and surveyed




&> Stantec

Allen Fossil Plant

2574 Steam Plant Rd

Memphis, TN

Stantec Project No. 172679016 and 172679032

10/12/2009 11/2/2009 11/11/2009 11/17/2009 12/11/2009
Surfage TOC_ 24 Tl_p Depth Water Depth Water Depth Water Depth Water Depth Water
PZ Depth | Elevation | Elevation | Elevation | Measurement Elevation (ft Measurement Elevation (ft) Measurement Elevation () Measurement Elevation () Measurement Elevation (ft)
Piezometer (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
STN-1 40.21 215.47 218.24 178.03 24.19 194.05 15.58 202.66 13.98 204.26 17.19 201.05 19.23 199.01
STN-2 19.65 238.78 238.69 219.04 16.80 221.89 15.97 222.72 16.26 222.43 16.50 222.19 17.68 221.01
STN-3 20.07 234.52 237.44 217.37 11.97 225.47 10.98 226.46 11.68 225.76 11.99 225.45 12.02 225.42
STN-4 19.20 237.55 237.32 218.12 17.27 220.05 15.57 221.75 16.03 221.29 16.11 221.21 17.48 219.84
STN-5 38.18 218.04 220.69 182.51 25.23 195.46 16.02 204.67 14.38 206.31 17.21 203.48 20.45 200.24
STN-6 17.94 238.47 238.41 220.47 17.86
STN-7 15.56 235.53 235.44 219.88 Dry
STN-8 19.05 237.75 237.67 218.62 19.05
STN-9 41.00 221.15 224.19 183.19 11.40
STN-10 13.05 237.39 237.10 224.05 11.25
STN-11 14.35 237.93 237.81 223.46 14.19
STN-12 43.10 217.16 220.08 176.98 30.29 189.79 195.67 198.18
STN-13 17.68 237.24 236.96 219.28 11.42 225.54 10.45 226.51 11.01 225.95 11.09 225.87 12.54 224.42
STN-14 19.50 236.64 236.44 216.94 7.98 228.46 7.63 228.81 8.19 228.25 8.42 228.02 8.98 227.46
Mississippi River Gauge MS126 - Memphis 192.45 206.19 207.44 201.13 198.96
McKellar Lake Pool Elevation 189.75 202.05 203.05 198.05 195.55

Level measured is most likely water trapped in the sump (bottom 0.36") of the PZ and not a measurement of groundwater.

The PZ was dry at depth so no water level was measured.



&> Stantec

Allen Fossil Plant

2574 Steam Plant Rd

Memphis, TN

Stantec Project No. 172679016 and 172679032

1/12/2010 2/2/2010 2/25/2010
Surfage TOC_ 24 Tl_p Depth Water Depth Water Depth Water Depth Water Depth Water
PZ Depth | Elevation | Elevation | Elevation | Measurement Elevation (ft Measurement Elevation (ft) Measurement Elevation () Measurement Elevation () Measurement Elevation (ft)
Piezometer (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)

STN-1 40.21 215.47 218.24 178.03 20.98 197.26 10.76 207.48 19.54 198.70
STN-2 19.65 238.78 238.69 219.04 17.87 220.82 16.79 221.90 14.79 223.90
STN-3 20.07 234.52 237.44 217.37 12.48 224.96 10.90 226.54 11.41 226.03
STN-4 19.20 237.55 237.32 218.12 17.61 219.71 16.83 220.49 16.19 221.13
STN-5 38.18 218.04 220.69 182.51 21.57 199.12 12.28 208.41 18.87 201.82
STN-6 17.94 238.47 | 238.41 | 220.47 17.97 220.47
STN-7 15.56 235.53 | 235.44 | 219.88 13.52 224.31
STN-8 19.05 237.75 | 237.67 | 218.62 19.07 218.62
STN-9 41.00 221.15 224.19 183.19 17.81 206.38 206.01 207.65
STN-10 13.05 237.39 237.10 224.05 12.12 224.98 226.97 226.83
STN-11 14.35 237.93 237.81 223.46 14.24 223.54
STN-12 43.10 217.16 220.08 176.98 25.05 195.03 200.22 196.51
STN-13 17.68 237.24 236.96 219.28 12.46 224.50 11.79 225.17 11.45 225.51
STN-14 19.50 236.64 236.44 216.94 9.28 227.16 8.47 227.97 8.15 228.29

Mississippi River Gauge MS126 - Memphis 193.53 212.72 196.42

McKellar Lake Pool Elevation 190.75 208.55

Level measured is most likely water trapped in the sump (bottom 0.36") of the PZ and not a measurement of groundwater.

The PZ was dry at depth so no water level was measured.




McKellar Lake Water Elevation
At Ensley Engineer Yard Gauge MS 129

Source: US Army Corps of Engineers
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Mississippi River Water Elevation
At Mississippi River Gauge MS 126
Source: US Army Corps of Engineers
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Appendix D
Laboratory Test Data

e Laboratory
Classification Testing

e Consolidated Undrained
Triaxial Testing

e Laboratory Permeability
Testing
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Stantec Summary of Soil Tests

Project Name  Allen Fossil Plant Project Number 172679016
Source STN-1, 6.0~-7.5', 7.5-0.0', 8.0~10.5' l.ab ID 637
County Memphis, TN Date Recelved 9-9-09
Sample Type SPT Comp Date Reported 10-21-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Methad: ASTM D 4318 Method A
Moisture Content (%); N/A Prepared: Dry
Liquid Limit: 42
Plastic Limit: 20
Particle Size Analysis Plasticity index: 22
Preparation Method: ASTM D 421 Activity Index: 0.73

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft*): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19 ]
3/8" 9.5 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 -96.1 Bearing Ratio (%): N/A
No. 40 0.425 96.0 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 92.7 Compacted Moisture Content (%): N/A
0.02 68.7
0.005 39.2 -
0.002 29.5 Specific Gravity
estimated 0.001 26.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20° Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 0.0 3.9 Classification
Coarse Sand 3.9 041 Unified Group Symboi: CL
Medium Sand 0.1 - Group Name: Lean clay
Fine Sand 3.3 3.3
St 53.5 63.2
Clay 39.2 29.5 AASHTO Classification: A-7-6 (22)
Comments:
o
Reviewed by: | =
Laboratary Decument

File: frm_172673016_sum _637 Sheet: Summary
Prepared By: MW

Preparation Date: 1998 .
Revision Dale: 1-2008 Stantec Consulting Services Inc. Approved BY: TLK



A Stantec Particle-Size Analysis of Soils
Y ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-1, 6.0'-7.5', 7.5-9.0', 9.0’-10.8' Lab ID 637
Sieve analysis for the Portion Coarser than the No. 10 Sieve
- %
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Rounded
Particle Hardness: Hard and Durable 3"
2"
Tested By: cm 11/2"
Test Date:  10-16-2009 1"
Date Received 09-09-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 96.1
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 96.0
No. 200 92.7
Specific Gravity 2.7 002 mm{ 687
0.005 mm 39.2
Dispérsed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 295
0.001 mm| 26.0

Particle Size Distribution

ASTM carge Gravel Fine Giayel ._San Medium Sand Fine Sand Sit i Clav_
00 00 39 X 33 535 | 302
AAGHTO _Gravel Coarse Sand _Fing Sand Sl [ Ciay ]
39 0.1 33 §3.2 i 208

Sieve Size in sieve numbers
4 10 16 30 40 100 200
1.5 L 3 1 1 1 00

I~ “"A A

Sieve Size in inches
6 4 3 2 1 34 38
et iy

[Le]
o

fo:]
o

)}F

-3
o

p
3

B [4)]
(=] (=]
Percent Passing

s

%
n
o

-
o

0
100 10 1 Diameter (mm) 0.1 0.01 0.001

Comments

J—
Reviewed By [

File: frm_172679016_sum_637 Sheel: Hydro-Report {aboratory Document

Preparation Dale: 1988 . . Prepared By: MW
Revision Date: 1-2008 Stantec Consu!t;ng Sel’VlCeS Inc. Approved BY: TLK




Stantec Summary of Soil Tests

Project Name  Allen Fossil Plant (TVA) Project Number 172679016
Source STN-1, 15.7-16.2' Lab ID 487B
County Memphis, TN Date Received 8-7-09
Sample Type ST Date Reported 10-22-09

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 22186 Test Method: ASTM D 4318 Method A
Moisture Content (%) 60.2 Prepared: Dry
Liquid Limit; 92
Plastic Limit: 28
Particle Size Analysis Plasticity index: 64
Preparation Method: ASTM D 421 Activity Index: 0.85

. Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
112" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19 .
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4,75 100.0 Test Not Performed
No. 10 2 99.9 Bearing Ratio (%): N/A
No. 40 0.425 99.5 Compagcted Dry Density (Ib/ft): N/A
No. 200 0.075 98.5 Compacted Moisture Content (%): N/A
0.02 98.4
0.005 89.6
0.002 75.0 Specific Gravity
estimated 0.001 60.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.1 Classification
Coarse Sand 0.1 0.4 Unified Group Symboi: CH
Medium Sand 0.4 e Group Name; Fat clay
Fine Sand 1.0 1.0
Silt 8.9 23.5
Clay 89.6 75.0 AASHTO Classification: A7-8(74)
Comments: P
o
Reviewed by: “\
Fiie; frm_172679016_sum_487b.xls Shest: Summary Laboratory Document

Preparation Dale: 1998 . N Prepared By: MW
Revision Date: 1-2008 Stantec Consulting Services Inc. Approved BY: TLK



Stantec

Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossli Plant (TVA) Project Number 172679016
Source STN-1,15.7'-16.2' Lab ID 4878
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 11/2"
Test Date:  10-09-2009 1"
Date Recelved 08-07-2009 3/4"
3/8" 100.0
Maximutmn Particle size: 3/8" Sieve No. 4 100.0
No. 10 99.9
Analysis for the portion Finer than the No. 10 Siave
Analysis Based on: Total Sample No. 40 99.5
No. 200 98.5
Specific Gravity 2.7 0.02 mm| 984
0.005 mm| 89.6
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 75.0
0.001 mm{ 60.0
Particle Size Distribution
ASTM Coarse Gravel Fine Gravel C, Sand Medium Sand Fine Sand Silt Clay
0.0 0.0 0.1 0.4 1.0 8.8 89.6
AASHTO G;a.:el CoarzzSand Fini zand 2s:;lfcj ;:lsa(\’/
Sieve Slze in inches Sigve Size in sieve numbers
6 4 3 2 1 3/4 38 4 10 16 30 40 100 200
: I o A A A L & x 100
=¥ L5 2
5] %
80
fAENm I
: 60 %
&
50 o
40 E
30
i 20
ot et 40
+ | ’ 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
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Stantec

Summary of Soil Tests

Project Name  Allen Fossil Plant (TVA) Project Number 172679016
Source STN-1, 20.1'-20.6" Lab ID 488A
- County Memphis, TN Date Received 8-7-09
Sample Type ST Date Reported 10-22-09
Test Results
Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A
Moisture Content (%): 41.4 Prepared: Dry
Liquid Limit; 34
Plastic Limit: 21
Particle Size Analysis Plasticity Index: 13
Preparation Method: ASTM D 421 Agctivity Index: 0.57
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422
Moisture-Density Relationship
Particle Size % Test Not Performed
Sleve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4,75 100.0 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%): N/A
No. 40 0.425 99.7 . Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 91.7 Compacted Moisture Content (%): N/A
0.02 43.1
0.005 28.2
0.002 22.6 Specific Gravity
estimated 0.001 17.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius; 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification )
Coarse Sand 0.0 0.3 Unified Group Symbol: CL
Medium Sand 0.3 = Group Name: Lean clay
Fine Sand 8.0 8.0
Silt 63.5 69.1
Clay 28.2 22.6 AASHTO Classification: A-6(12)
Comments:
27
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Stantec

Project Name Allen Fossil Plant (TVA)

Particle-Size Analysis of Soils
ASTM D 422

Project Number 172679016

Source STN-1, 20.1’-20.6' Lab ID 488A
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size] Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: bwt 11/2"
Test Date: 08-24-2009 1"
Date Recsived 08-07-2009 314"
3/ L
Maximum Particle size: No, 4 Sieve No. 4 100.0
No. 10 100.0
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99,7
No. 200 91.7
Specific Gravity 2.7 0.02 mm 43,1
0005 mm| 282
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 22.6
0.001 mm 17.0
Particle Size Distribution
ASTM Coarse Gravel | FineGravel _ [ C. Sand | Medium Sand Fine Sand SiiL I Clay
0.0 00 0.0 0.3 8.0 63.5 | 282
AASHTO Gravet Coarse Sand Fine Sand St Clay
0.0 03 8.0 8.1 226
Sigve Size In Inches Sieve Size in sleve numbers
i34 3/8 4 10 16 30 40 100 200
: bt el A A 100
S0
80
70
. : o
H c
N %
9 Q.
N 50 E
S a5
A a
L N 30
A 20
10
i 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments .
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Summary of Soil Tests

Stante

Project Name  Allen Fossil Plant (TVA) Project Number 172679016
Source STN-1, 27.0-27.5' Lab ID 489B
County Memphis, TN Date Received 8-7-09
Sample Type ST Date Reported 10-22-09
Test Results
Natural Moisture Content Atterberg Limits
Test Method; ASTM D 2216 Test Method: ASTM D 4318 Method A
Moisture Content (%) 36.3 Prepared: Dry
Liquid Limit: 38
Plastic Limit: 20
Particle Size Analysis Plasticity Index: 18
Preparation Method: ASTM D 421 Activity Index: 0.64

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sleve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 375 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.8 Bearing Ratio (%) NA
No. 40 0.425 99.6 Compacted Dry Density (Ib/t%): N/A
No. 200 0.075 95.7 Compacted Moisture Content (%): N/A
0.02 81.3
0.005 37.5
0.002 27.8 Specific Gravity
estimated 0.001 22.0 Test Method: ASTM D 854
Prepared; Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.68
ASTM AASHTO
Range (%) {%)
Gravel 0.0 0.2 Classification
Coarse Sand 0.2 0.2 Unified Group Symbol: CL
Medium Sand 0.2 o Group Name; . Lean clay
Fine Sand 3.9 3.9
Siit 58.2 68.1
Clay 37.5 276 AASHTO Classification: A-6(18)
Comments:
i
Reviewed by: i
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7 A Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-1, 27.0-27.5' Lab ID 489B

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 11/2"
Test Date:  10-09-2009 1"
Date Received 08-07-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 99.8
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.6
No. 200 | 957
Specific Gravity 2.68 0.02 mm| 61.3
0.005mm| 375
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 27.8
0.001 mm| 22.0

Particle Size Distribution

ASTM Coarse Gravel Fine Gravel €. Sand Medium Sand Fine Sand Silt Clav
0.0 0.0 82 0.2 33 §8.2 37.8
Gravel Coatse Sand Fine Sand siit [ Clav
T
AASHTO 02 0.2 39 66.1 | 278
Sigve Size in Inches Sieve Size in sieve numbers
6 4 3 2 i 3id 348 4 10 18 30 40 100 200
3 1.1 3 L 1 1 1 A 2 ﬁ 1 A i - Ii T - : 100
: [
: 90
; 80
70
g
> 60 G
. &
(AN 50 w
)i.\\ 8
40 %
.
30
\\‘
o e
20
10
0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments
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Summary of Soil Tests

1310

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-1, 30.0'-31.5', 31.5-33.0' Lab ID 17
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09

Test Results

Natural Moisture Conient Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 41
Plastic Limit: 22
Particle Size Analysis Plasticity Index: 19
Preparation Method: ASTM D 421 Actlvity Index: 0.73

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size {mm) Passing Maximum Dry Density (Ib/ft): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%) N/A
11/2" 37.5 Over Size Correction %; N/A
1" 25
3/4" 19
3/8" 95 - California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.3 Bearing Ratio (%): N/A
No. 40 0.425 99.1 Compacted Dry Density (Ib/ft®): N/A
No. 200 . 0.075 97.5 Compacted Moisture Content (%) N/A
0.02 60.2
0.005 34.2
0.002 26.5 Specific Gravity
estimated 0.001 23.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) ” Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.68
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.7 Classification
Coarse Sand 0.7 0.2 Unified Group Symbol: CL
Medium Sand 0.2 — Group Name: Lean clay
Fine Sand 1.6 1.6
Silt 63.3 71.0
Clay 34.2 26.5 AASHTO Classification: A-7-6 (20)
Comments:
. e
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Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-1, 30.0"-31.5', 31.6-33.0° Lab ID 17
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sleve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 14/2"
Test Date:  09-08-2009 1"
Date Received 08-07-2009 34"
- 3/ "
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 99.3
Analysis for the portion Finer than the No, 10 Sieve
Analysis Based on: Total Sample No. 40 99.1
No. 200 97.5
Specific Gravity 2.68 0.02 mm| 60.2
0.005 mm 34.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm| 26.5
0.00t mm| 23.0
Particle Size Distribution
ASTM v | Medium Sand Eine Sand Sil ! Clay.
0.0 0.0 07 02 16 833 | 342
I oarse Sand ine San i ]
AASHTO Goa?el 5 02 - 1? d 7311{10 | géag_,
Sieve Size in inches Sieve Size in sieve numbers
6 4 3 2 1 34 38 4 10 16 30 40 100 200 3
1 L.t 1L 1 ] 1 3 A ;-_ﬁ i N 1 ; 100
90
— ! 80
70
o
H ! i =
. ; L - 60 B
- : b G
.. i 50 ?-:
i c
T 8
40 5
(4
30
20
- + 10
; i il B R T o
100 10 1  Diameter {mm) 0.1 0.01 0.001
Comments S
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Summary of Socil Tests

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-2, 6.0'-7.5', 7.5'-9.0", 8.0'-10.5' Lab iD 222
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 33
Plastic Limit: 17
Particle Size Analysis Plasticity Index: 16
Preparation Method: ASTM D 421 Activity index: 0.73

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft°): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4.75 99.9 Test Not Performed
No. 10 2 99.6 Bearing Ratio (%): N/A
No. 40 0.425 98.6 Compacted Dry Density (Ib/ft*): N/A
No. 200 0.075 84.8 Compacted Moisture Content (%): N/A
0.02 49.0
0.005 29.4
0.002 22.5 Specific Gravity
estimated 0.001 21.0 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2,69
ASTM AASHTO
Range (%) (%) .
Gravel 0.1 0.4 Ciassification
Coarse Sand 0.3 1.0 Unified Group Symbol: CL
Medium Sand 1.0 Group Name: Lean clay with sand
Fine Sand 13.8 13.8
Silt 55.4 62.3
Clay 29.4 22.5 AASHTO Classification: A6 (12)
Comments:
o
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Allen Fossil Plant (TVA)

Project Name

Particle-Size Analysis of Soils
ASTM D 422

Project Number 172679016

Source STN-2, 6.0'-7.5', 7.5-9.0', 2.0-10.5' Lab D 222
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 1 1/2"
Test Date: 09-02-2009 1"
Date Received 08-07-2009 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.9
No. 10 99.6
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 98.6
No. 200 84.8
Specific Gravity 2.69 002 mm| 49.0
0.005 mm 29.4
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 22,5
0.001 mm 21.0
Particle Size Distribution
AsTM | -CoarseGravel | FineGravel | C. Send | Medium Send FineSand St ! Clay
0.0 | 0.1 I 03 10 138 554 ] 29.4
AASHTO Gravel. Conrss Sand Fine Sand Sitt. Clav |
0,4 10 3.8 523 22,5
Sieve Size in inches Sieve Size in sieve numbers
8 4 3 2 34 38 10 16 30 100 200
1 ; 51!1 A - S 5T .ﬁ 4 4 ‘!;. T ! . . T 100
S SR N O N H : T S % : . ; ++ 90
. : P
80
: 70
o
A 60 %
\\ a‘g
50 «g
‘EM "“&‘{ —} 40 ;—.:
’ i - A SCHTRU AN R 30
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i 10
-
!i I i 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments
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Stantec

Project Name  Allen Fossll Plant

Summary of Soil Tests

Project Number 172679016

Source STN-2, 12.0-13.5', 13.5'-15.0', 15.0-16.5' Lab ID 696

County Memphis, TN

Sample Type SPT Comp

Date Received 9-9-09
Date Reported 10-22-09

Test Results

Test Not Performed

Moisture Content (%):

Natural Moisture Content

N/A

Particle Size Analysis
Preparation Method: ASTM D 421

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Particle Size %
Sieve Size {mm) Passing
3" 75
2" 50
11/2" 37.5
1" 25
3/4" 19
3/8" 9.5 100.0
No. 4 4.75 99.9
No. 10 2 99.9
No. 40 0.425 99.6
No. 200 0.075 91.0
0.02 67.6
0.005 41.9
0.002 34.1
estimated 0.001 29.0

Plus 3 in. material, not included: 0 (%)

Atterberg Limits
Test Method: ASTM D 4318 Method A

Prepared: Dry

Liquid Limit; 38
Plastic Limit: 17
Plasticity Index: 21

Activity Index: 0.62

Moisture-Density Relationship

Test Not Performed
Maximum Dry Density (Ib/ft®): N/A
Maximum Dry Density (kg/m®); N/A
Optimum Moisture Content (%):—“—WNW“—
Over Size Correction %: N/A

California Bearing Ratio

Test Not Performed
Bearing Ratio (%): N/A
Compacted Dry Density (Ib/ft®): N/A

Compacted Moisture Content (%): N/A

Specific Gravit
Estimated

Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 0.1 0.1 Classification
Coarse Sand 0.0 0.3 Unified Group Symbol: CL
Medium Sand 0.3 - Group Name; Lean clay
Fine Sand 8.6 8.6
Silt 49.1 56.9
Clay 41.9 34.1 AASHTO Classification: A-6(19)
Comments:

-
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Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant Project Number 172679016
Source 8TN-2, 12.0-13.58', 13.5-15.0", 15.0-16.5' LabID 696
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3
2\1
Tested By: ps 11/2"
Test Date; 10-15-2009 1"
Date Received (9-09-20098 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.9
No. 10 99.9
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.6
No, 200 91.0
Specific Gravity 27 0.02 mm| 67.6
0.006 mm| 41.9
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm| 34.1
0.001 mm| 20,0
Particle Size Distribution
ASTM Coarse Gravel_|_ FineGravel | C. Sand | Medium Sand Fine Sand _Silt | Clay
00 [ 0.4 | 00 03 86 49.1 ] 419
gzrse Sand Ine Sand i ]
AASHTO Gar)a.fel “ 0.3 : 88 5&6!‘{9 i g%—
Sieve Size in inches Sieve Size in sieve numbers
6 4 3 2 1 34 3i8 4 1¢ 16 30 40 100 200
: e S e S A e S L 100
. T 9%
80
5’\ 70 .
N £
& 60 g
A 50§
= 40 §
) J o.
Al 30
20
10
: 0
100 10 1 Diameter (mm} 0.1 0.01 0.001
Comments -
Reviewed By 4~
File: fom_172672016_sum_698.xs Sheet: Hydro-Report Laboratary Document

Preparation Date: 1998 . . Prepared By: MW
Revision Dale: 1-2008 Stantec Consu!tlng Services Inc. Approved BY: TLK



Stantec

Summary of Soil Tests

Project Name  Allen Fossil Plant Project Number 172679016
Source STN-2, 22.5'-24.0', 24.0'-25.5', 25.6-27.0' Lab 1D 700
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-21-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 23
Plastic Limit: 19
Particle Size Analysis Plasticity Index: 4
Preparation Method: ASTM D 421 Activity Index: 0.25

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Plus 3 in. material, not included: 0 (%)

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft>): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
1 4/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.6 Bearing Ratio (%): N/A
No. 40 0.425 99.2 Compacted Dry Density (Io/ft®): N/A
No. 200 0.075 69.4 Compacted Moisture Content (%): N/A
0,02 34.2
0.005 20.3
0.002 16.2 Specific Gravity
estimated 0.001 14.0 Estimated
Particle Size: No., 10

Specific Gravity at 20° Celsius: 270

ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.4 Classification
Coarse Sand 0.4 0.4 Unified Group Symbot: CL-ML
Medium Sand 0.4 --- Group Name: Sandy silty clay
Fine Sand 29.8 29.8
Silt 49.1 53.2
~Clay 20.3 16.2 AASHTO Classification: A-4(1)
Comments:

L
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Stantec : Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-2, 22.5-24.0', 24.0-25.5', 26.5-27.0' Lab ID 700

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable ' 3"
2"
Tested By: JF 11/2"
Test Date:  10-15-2009 1"
Date Received 08-09-2009 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 100.0
No. 10 99.6
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.2
No. 200 69.4
Specific Gravity 2.7 0.02 mm{ 342
0.005 mm| 20.3
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 16.2
0.001 mm| 14.0

particle Size Distribution

_ASTM Coarse Gravel Fine Gravel C. Send Medium Sand Fine Sand_ Silt_ | Clay.
0.0 00 0.4 0.4 29.8 48.1 | 203
_Gravel CospseSand .| . FineSand T [ Clav ]
AASHTO 04 04 29.8 53.2 { 162
Sleve Size in inches Sieve Size in sieve numbers
4 3 2 134 38 4 10 18 30 40 100 200
L Lol (] L i L A 3 g (3 é 1 1 100
g0
_ < 80
A 70
. D
60 %
i 50 E
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i .
\n\ 30
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o 20
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Comments L
Reviewed By "]V
Ffie: frm_172679016_sum_700 Sheel: Hydro-Reporl Laberalory Dogument

Preparalion Date: 1998 . . Prepared By: MW
Revision Date: 1-2008 Stantec Consulting Services Inc. Approved BY: TLK



Stant

F’foject Name Allen Fossil Plant (TVA)

Summary of Soil Tests

Project Number 172879016

Source STN-2, 28.5'-30.0", 30.0"-31.5', 31.5-33.0¢ Lab ID 238
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09

Test Results

Natural Moisture Content
Test Not Performed

Moisture Content (%): N/A

Particle Size Analysis
Preparation Method: ASTM D 421
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Particle Size %
Sieve Size |  (mm) Passing
3" 75
2" 50
112" 37.5
™ 25
3/4" 19
3/8" 9.5
No. 4 4.75 100.0
No. 10 2 09.8
No. 40 0.425 99.7
No. 200 0.075 84.4
0.02 37.8
0.005 20.0
0.002 15.1
estimated 0.001 13.0

Plus 3 in. material, not included: 0 (%)

Atterberg Limifs
Test Method: ASTM D 4318 Method A

Prepared: Dry

Liquid Limit: 26

Plastic Limit: 21

Plasticity Index: 5
Activity index: 0.33

Moisture-Density Relationship

Test Not Performed
Maximum Dry Density (Ib/ft°); N/A
Maximum Dry Density (kg/m®): N/A
Optimum Moisture Content (%): N/A

Qver Size Correction %: N/A

California Bearing Ratio

Test Not Performed
Bearing Ratio (%): N/A
Compacted Dry Density (Ib/ft*); N/A
Compacted Moisture Content (%): N/A

Specific Gravit
Test Method: ASTM D 854

Prepared: Dry .
Particle Size: No. 10

Specific Gravity at 20° Celsius: 2.68
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.2 Classification
Coarse Sand 0.2 0.1 Unified Group Symbol: CL-ML
Medium Sand 0.1 o Group Name: Silty clay with sand
Fine Sand 15.3 15.3
Silt 64.4 59.3
Clay 20.0 15.1 AASHTO Classification: A-4(3)
Comments: B
7
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Project Name

Particle-Size Analysis of Soils

ASTM D 422

Allen Fossil Plant (TVA) Project Nurnber 172679016
Source STN-2, 28.5'-30.0', 30.0'-31.5', 31.5"-33.0" Lab ID 238
Sieve analysis for the Portion Coarser than the l“\!o. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size] Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2“
Tested By: JF 11/2"
Test Date: 09-08-2009 1"
Date Received 08-07-2009 3/4"
3/ 1]
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 99.8
, Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 00.7
No, 200 84.4
Specific Gravity 2.68 0.02 mm| 37.8
0.005 mm| 20.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 16.1
0.001 mm 13.0
Particle Size Distribution
ASTM vel | Medium Sang Fine Sand Sl ] Clay
0.0 00 0.2 0.1 153 64.4 | 200
AASHTO Gravel Eine Sand Silt 1 ciav |
02 0.1 153 69,3 1 154
Sieve Size in inches Sleve Size in sieve numbers .
6 4 3 2 134 3/8 4 10 16 30 40 100 200
1 i ]! 'l 1 L 13 L. A 2 ﬁ A 1 i 100
- ' A
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e AV 70 o
: \ ———— 1 i 60 ‘%
I\ 18
————— A 50 &
\ 8
: N 25
b1 N 0.
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- 20
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L : -~ 110
H | I
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Stantec Summary of Soil Tests

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-2, 36.0'-36.5' Lab ID 492A
County Memphis, TN Date Received 8-7-09
Sample Type ST Date Reported 10-22-09

Tes{ Resuits

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A
Moisture Content (%): 39.1 Prepared: Dry
Liguid Limit: 47
Plastic Limit: 21
Particle Size Analysis Plasticity Index: 26
Preparation Method: ASTM D 421 Activity Index: 0.68

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sleve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 - California Bearing Ratio
No. 4 4,75 100.0 Test Not Performed
No. 10 2 09.6 Bearing Ratio (%) ______N/A
No. 40 0.425 98.9 Compacted Dry Density (Ib/ft®); N/A
No. 200 0.075 97.2 Compacted Moisture Content (%): NIA
0.02 85.9
0.005 50.0 e
0.002 38.2 Specific Gravity
estimated 0.001 34.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size; No. 10
Specific Gravity at 20° Celsius: 2.69
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.4 Classification
Coarse Sand 04 0.7 Unified Group Symbol: CL
Medium Sand 0.7 o Group Name: Lean clay
Fine Sand 1.7 1.7
Silt 47.2 59.0
Clay 50.0 38.2 AASHTO Classification: A-7-6(28)
Comments:
P
Reviewed by: \ “
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Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Piant (TVA) Project Number 172679016
Source STN-2, 36.0'-36.5' Lab ID 492A
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sleve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Rounded
Particle Hardness: ~  Hard and Durable 3"
2"
Tested By: JF 112"
Test Date:  09-30-2009 1"
Date Received 08-07-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sleve No. 4 100.0
No. 10 99.6
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 98.9
No. 200 97.2
Specific Gravity 2.69 002 mm| 859
0.005 mm 50.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 38.2
0.001 mm| 34.0
Particle Size Distribution
ASTM i Meditim Sand Fine Sand Sili 1 Clav.
0.0 00 0.4 07 17 472 ! 50
AASHTO G;‘:Zﬂ] (‘nnr;p;}and E[g-; Q;mr{ 52“{) (‘I;Tv
gieveésiz% in inczhes - - 4Sieve Size %rb sleve{\aumbersso 40 100 200
Lk 1 1 1 2. 3. A .$ 1 1 1 ] 100
AL | [
1, 90
) 80
N\
AW 70
2
| 60 @
&
50 §
'A\.\m? 40 §
30
20
: 10
; 0
100 10 1  Diameter (mm) 0.1 0.01 0.001
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Stantec Summary of Soil Tests

Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-2A, 10.0-10.5' Lab ID 789
County Memphis, TN Date Received 12-16-09
Sample Type ST Date Reported 1-15-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A
Moisture Content (%): 25.0 Prepared: Dry
Liquid Limit: 30
Plastic Limit: 21
Particle Size Analysis Plasticity Index: 9
Preparation Method: ASTM D 421 Activity Index: 0.43

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size ! (mm) Passing Maximum Dry Density (Ib/ft’): N/A
3" 5 75 Maximum Dry Density (kg/m°): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" ‘ 19
3/8" ! 9.5 California Bearing Ratio
No. 4 L 475 100.0 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%): N/A
No. 40 0.425 99.7 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 86.3 Compacted Moisture Content (%): N/A
0.02 471
0.005 27.3
0.002 21.4 Specific Gravity
estimated 0.001 18.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: in situ
Specific Gravity at 20° Celsius: 2.68
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.3 Unified Group Symbol: CL
Medium Sand 0.3 --—- Group Name: Lean clay
Fine Sand 13.4 13.4
Silt 59.0 64.9
Clay 27.3 21.4 AASHTO Classification: A-4(7)
Comments:
<
Reviewed by: {
File: frm_172679016_sum_789 Sheet: Summary TR Laboratory Document
e 1 2008 Stantec Consulting Services Inc. ! iR l pompred B TLK




§

Project
Source

Tested By

Test Date

%> Stantec

ATTERBERG LIMITS

Remarks:

File: frrn_172679016_sum_789 Sheet: Limit-Report

Allen Fossil Plant - TVA, Memphis, Tennessee Project No. 172679016
STN-2A, 10.0'-10.5' Lab ID 789
% + No. 40 0
KWS Test Method ASTM D 4318 Method A Date Received 12-16-2009
01-12-2010 Prepared Dry
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (9) (9) Blows (%) Liquid Limit
20.05 17.96 10.84 35 29.4
19.19 17.34 11.23 24 30.3
20.29 18.18 11.20 19 30.2 30
Liquid Limit
40 . e
e
38 ;
36 . -
® 34 S .
= e e
G 32 = + -
= L ; L.
3 30— — = :
W : e .
4 : :
2 28 e
2] z e
2 2 —
24 -
24— e e :
20 : -
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
(9) (9) (9) (%) Plastic Limit Plasticity Index
18.65 17.37 11.15 20.6 21 9
18.36 17.10 11.01 20.7
Reviewed By ‘F‘:/
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%S Particle-Size Analysis of Soil
N articie-olize Ana ySIS O olls
J; Stantec

Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-2A, 10.0-10.5' Lab ID 789

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2||
Tested By: JF 11/2"
Test Date: 01-08-2010 1"
Date Received 12-16-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0

No. 10 100.0

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on: Total Sample No. 40 99.7
No. 200 86.3

Specific Gravity 2.68 0.02 mm 471
0.005 mm 27.3

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 21.4

0.001 mm 18.0

Particle Size Distribution

ASTM ise Gravel ine Gravel ._Sand Medium Sand Fine Sand Silt | Clay
0.0 0.0 0.0 0.3 13.4 59.0 | 273
AASHTO Gravel Coarse Sand Eine Sand Silt Clav_|
0.0 03 134 64.9 21.4
Sieve Size in inches Sieve Size in sieve numbers
6 4 3 2 1 3/4 3/8 4 10 16 30 40 100 200
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~ _ _ iy 1 C et |
| 4 [t sy - 80
. i ! N
T i ! e T
] . 1 N
e | \ HHp et 2
; | [ [ Ll L 60 %
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i e i N H o
e l t 1 i - 40 §
. Ly ! i i o
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B } aE ! ‘ ; - 30
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B . | | ] ed e = - . L
4 ] ] T "
- i i I ! L e i - 10
i i i - 14 i I” { i : P
Li i ] i ! | I ! :! ‘ I i 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
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% Stantec

ATTERBERG LIMITS

Project Allen Fossil Plant - TVA, Memphis, Tennessee Project No. 172679016
Source STN-2A, 18.0'-20.0' Lab ID 790
Tested By KWS Test Method ASTM D 4318 Method A % + No. 40 31
Test Date 01-06-2010 Prepared Dry Date Received 12-16-2009
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (9) (9) Blows (%) Liquid Limit
18.01 15.93 11.08 34 42.9
19.02 16.55 10.97 27 443
19.72 17.06 11.19 23 45.3 45
Liquid Limit
50 ‘ ,
48 4 — :
46 - | SO S
R 44 4—— S .
= e -
Z
W42 4 : —— : e
& | i -
O 40 : R
i -~ — I I .
5 | |
T S o o ———
(%] L —
Q 36 {. - 1-- — :
34 4 - e e -
32 + ‘ - - -
30 I P P - .
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
(9) (9) (9) (%) Plastic Limit | Plasticity Index
17.72 16.70 11.11 18.2 18 27
17.90 16.79 10.84 18.7
Remarks: 4/
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Summary of Soil Tests

Project Name  Allen Fossil Plant (TVA) Project Number 172679016
Source STN-3, 9.0'-10.5', 10.5-12.0', 12,0-13.5' Lab ID 262
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry

Particle Size Analysis
Preparation Method: ASTM D 421

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Liquid Limit: 29

Plastic Limit: 20

Plasticity Index: 9
Activity Index: 0.50

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft%): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
112" 375 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio
No. 4 475 99.9 Test Not Performed
No. 10 2 99.8 Bearing Ratio (%): N/A
No. 40 0.425 99.0 Compacted Dry Density (Ib/ft%): N/A
No. 200 0.075 83.8 Compacted Moisture Content (%): N/A
0.02 44.0
0.005 247
0.002 18.3 Specific Gravity
estimated 0.001 15.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.67
ASTM AASHTO
Range (%) (%)
Gravel 0.1 0.2 Classification
Coarse Sand 0.1 0.8 Unified Group Symbol: CL
Medium Sand 0.8 — Group Name: Lean clay with sand
Fine Sand 15.2 15.2
Silt 59.1 65.5
Clay 24.7 18.3 AASHTO Classification: A-4(6)
Comments:
——
Reviewed by: T
File: fim_172679016_sum_262 Sheet: Summary Laboratory Document

Preparation Dale: 1998
Revision Date: 1-2008

Stantec Consuiting Services Inc.

Prepared By: MW
Approved BY: TLK



E Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-3, 9.0-10.5', 10.5'-12.0', 12.0'-13.5' Lab iD 262
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 11/2"
Test Date: 09-08-2009 1"
Date Received 08-07-2009 314"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.9
No. 10 99.8
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.0
No, 200 83.8
Specific Gravity 2.67 002 mm| 44.0
0.005 mm 24.7
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 18.3
0.001 mm 15.0

Particle Size Distribution

AsTM | CoarseGravel [ FineGravel [ .C._Sand [ Medium.Sang Fine Siand Silt ] Clay
0.0 i 0.1 101 08 152 59.1 ] 247
AASHTO Gravel CoaseSand | FineSand Sill L ¢l
02 08 15.2 5.5 1 183
Sieve Size in inches Sieve Size in sieve numbars
6§ 4 3 2 1 374 I - 4 0 16 30 40 100 200
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Comments e
Reviewed By 1
File: frm_172679016_sum_262 Sheet: Hydro-Report Laboralory Document
Preparalion Date: 1998 Prepared By: MW

Revreion Date: 1.2008 Stantec Consulting Services Inc. Approved BY: TLK



Stantec

Summary of Soil Tests

Project Name Allen Fossil Plant Project Number 172679018
Source STN-3, 18.0~19.5', 19.5-21.0', 21.0-22.5' Lab ID 712
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-21-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry :
Liquid Limit: 36
Plastic Limit: 16
Particle Size Analysis Plasticlty Index: 20
Preparation Method: ASTM D 421 Activity Index: 0.69
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422
Moisture-Density Relationship
Particle Size % Test Not Performed
Sieve Size {mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 Californja Bearing Ratio
No. 4 4.75 100.0 Test Not Performed :
No. 10 2 98.7 Bearing Ratio (%) N/A
No, 40 0.425 08.5 Compacted Dry Density (Ib/ft°): N/A
No. 200 0.075 88.6 Compacted Moisture Content (%}): NIA
0.02 57.0
0.005 371
0.002 28.9 Specific Gravity
estimated 0.001 24.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
~ Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 1.3 Classification
Coarse Sand 1.3 0.2 Unified Group Symbol: CL
Medium Sand 0.2 - Group Name: L.ean clay
Fine Sand 9.9 9.9
Silt 51,6 59.7
Clay 37.1 28.9 AASHTO Classification: A-6(17)

Comments:
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-3, 18.0-19.5', 19.5'-21.0', 21.0-22.5' Lab ID 712

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: ford 142"
Test Date:  10-15-2009 1"
Date Received 09-09-2009 314"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 98.7
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 98.5
No. 200 88.6
Specific Gravity 2.7 0.02 mm| 57.0
0.005mm| 37.1
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm| 28.9
0.001 mm{ 24.0

Particle Size Distribution

ASTM Coarse Grav Eine Graye! . Sand | Medjum Sand. _Flne Send Silt 1 Clay.
00 0.0 1.3 0.2 3.9 516 ] 37,1
AASHTO Gravel. Coarse Sand | Fine Sand Sil | Ciay |
13 0.2 Y 59.7 | 289
Sieve Size ininches Sieve Slze In steve numbers
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Summary of Soil Tests

Project Name Allen Fossil Plant Project Number 172679016
Source STN-3, 24.0'-25.5', 25.5-27.0 Lab D 716
County Memphis, TN Date Received 9-3-09
Sample Type SPT Comp Date Reported 10-21-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Gontent (%): N/A Prepared: Dry
Liquid Limit: 23
Plastic Limit: 21
Particle Size Analysis Plasticity Index: 2
Preparation Method: ASTM D 421 Activity Index: 0.20
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422
Moisture-Density Relationship
Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%): N/A
No, 40 0.425 99.9 Gompacted Dry Density (Ib/ft): N/A
No. 200 0.075 70.2 Compacted Moisture Content (%): N/A
0.02 22.0 )
0.005 12.6
0.002 9.7 Specific Gravity
estimated 0.001 8.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.1 Unified Group Symbol: ML
Medium Sand 0.1 Group Name: ’ Silt with sand
Fine Sand 29.7 29.7
Silt 57.7 60.5
Clay 12.5 9.7 AASHTO Classification: A-4(0)
Comments:
/.
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Stantec Particle-Size Analysis of Soils
| ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-3, 24.0'-25.5', 25.5"-27.0' Lab ID 716

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: N/A
Particle Hardness: N/A 3"
2"
Tested By: ford 142"
Test Date: 10-15-2009 1"
Date Received 09-09-2009 34"
3/8"
Maximum Particle size: No. 10 Sieve No. 4
No. 10 100.0
Analysis for the portion Finer than the No, 10 Sieve
Analysis Based on: Total Sample No. 40 99.9
No. 200 70.2
Specific Gravity 2.7 0.02 mm{ 220
0.006 mm| 12,5
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 9.7
0.001 mm 8.0

Particle Size Distribution

ASTM Coarse Gravel Fine Gravi C. Sand Medium Sand Fine Sand Sift_ I Clay
00 0.0 0.0 0.1 20.7 57.7 | 125
AASHTO Gravel CogrseSand ¢ Eine Sand St Clay |
0.0 [N ] 29.7 60.5 9.7
Steve Size in inches Sieve Size in sieve numbers
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< Stantec

Summary of Soil Tests

Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-3A, 4.0'-4.5' Lab ID 792A
County Memphis, TN Date Received 12-16-09
Sample Type ST Date Reported 1-15-10
Test Results
Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A
Moisture Content (%): 20.5 Prepared: Dry
Liquid Limit: 29
Plastic Limit: 20
Particle Size Analysis Plasticity Index: 9
Preparation Method: ASTM D 421 Activity Index: 0.50

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft’): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 375 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 ! 4.75 Test Not Performed
No. 10 i 2 100.0 Bearing Ratio (%): N/A
No. 40 0.425 99.4 Compacted Dry Density (Ib/ft’): N/A
No. 200 0.075 78.2 Compacted Moisture Content (%) N/A
0.02 39.3
0.005 21.3
0.002 18.1 Specific Gravity
estimated 0.001 14.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: in situ
Specific Gravity at 20° Celsius: 2.64
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.6 Unified Group Symbol: CL
Medium Sand 0.6 --- Group Name: Lean clay with sand
Fine Sand 21.2 21.2
Silt 56.9 60.1
Clay 21.3 18.1 AASHTO Classification: A-4(6)
Comments:

.
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% Particle-Size Analysi f Soil
\ articie=olze Ana ySIS (9] Olls
/> Stantec

Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-3A, 4.0'-4.5' Lab ID 792A

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: N/A
Particle Hardness: N/A 3"
2II
Tested By: JF 11/2"
Test Date: 01-12-2009 1"
Date Received 12-16-2009 3/4"
3/8"
Maximum Particle size: No. 10 Sieve No. 4

No. 10 100.0

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on: Total Sample No. 40 99.4
No. 200 78.2

Specific Gravity 2.64 0.02 mm 39.3
0.005 mm 21.3

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 18.1

0.001 mm 14.0

Particle Size Distribution

ASTM rse Gr Fine Gravel | C. Sand Medium Sand Fine Sand Silt [ Clay
00 0.0 [ oo 06 21.2 56.9 | 213
AASHTO Gravel Coarse Sand Fine Sand Silt Clay
0.0 06 212 60.1 18.1
Sieve Size in inches Sieve Size in sieve numbers
6§ 4 3 2 134 318 4 10 16 0 40 100 200
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i i : [
T a
R 50
1 ] 8
] 40 §
o v | [«
' ’ j - 30
' ! : .
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i i
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S e
. i 1 1 : PR RS S | . H it — i N + [N 0
100 10 1 Diameter (mm) 0.1 0.01 0.001

Comments

—
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Stantec

ATTERBERG LIMITS

Project Allen Fossil Plant - TVA, Memphis, Tennessee Project No. 172679016
Source STN-3A, 4.0'-4.5' Lab ID 792A
% + No. 40 1
Tested By CSM Test Method ASTM D 4318 Method A Date Received 12-16-2009
Test Date 01-13-2010 Prepared Dry
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (9) (9) Blows (%) Liquid Limit
23.55 20.64 10.98 15 30.1
24.74 21.65 10.98 21 29.0
26.21 22.87 11.11 27 28.4 29
Liquid Limit
40 ! - -
38 S S —
36 e -
R 34 I — .
= _
pzd
w32 ;
% — .
O 30 s — "
Ll
= A —— e
% a R
S 2 | —_— -
24 | N
22 - ——e
20 S -
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
() (9) (9) (%) Plastic Limit Plasticity Index
19.34 17.94 11.14 20.6 20 9
19.50 18.11 11.16 20.0
Remarks: =
Reviewed By //‘ }’/
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Z: Stantec

Summary of Soil Tests

Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-3A, 6.6'-7.1' Lab ID 793A
County Memphis, TN Date Received 12-16-09
Sample Type ST Date Reported 1-15-10
Test Results
Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A
Moisture Content (%): 24.5 Prepared: Dry
Liquid Limit: 27
Plastic Limit: 22
Particle Size Analysis Plasticity Index: 5
Preparation Method: ASTM D 421 Activity Index: 0.31

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft’): N/A
3" 75 Maximum Dry Density (kg/m°): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" , 25
3/4" | 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%): N/A
No. 40 0.425 99.8 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 76.6 Compacted Moisture Content (%): N/A
0.02 35.1
0.005 20.4
0.002 16.0 Specific Gravity
estimated 0.001 13.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: in situ
Specific Gravity at 20° Celsius: 2.68
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.2 Unified Group Symbol: ML
Medium Sand 0.2 - Group Name: Silt with sand
Fine Sand 23.2 23.2
Silt 56.2 60.6
Clay 20.4 16.0 AASHTO Classification: A-4(3)
Comments:
Pl
Reviewed by: V\‘/
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Particle-Size Analysis of Soils
/> Stantec

Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-3A, 6.6'-7.1' LabID 793A

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method:; ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: N/A
Particle Hardness: N/A 3"
2"
Tested By: JF 11/2"
Test Date: 01-12-2010 1"
Date Received 12-16-2009 : 3/4"
3/8"
Maximum Particle size: No. 10 Sieve No. 4

No. 10 100.0

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on: Total Sample No. 40 99.8
No. 200 76.6

Specific Gravity 2.68 0.02 mm| 351
0.005 mm 20.4

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 16.0

0.001 mm 13.0

Particle Size Distribution

ASTM Coarse Gravel | _Fine Gravel | c. sand | _Medium Sand _Fine Sand Silt [ Clav
00 [ 0.0 | o0 0.2 232 56.2 | 20.4
AASHTO Gravel Coarse Sand Fine Sand Silt ]_clav
00 0.2 232 60.6 [ 160
Sieve Size in inches Sieve Size in sieve numbers
6 4 3 2 1 3/4 3/8 4 10 16 30 40 100 200
X e - L A A — e - 100
i L : i | PR L e et b e S O . .
R } ; ! I \'\ L T S S S S S )
T i : A o :
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it | o
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1 — R - e 1
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;, | A
e i T1o0
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| | i . 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments P
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Stantec

ATTERBERG LIMITS

Project Allen Fossil Plant - TVA, Memphis, Tennessee Project No. 172679016
Source STN-3A, 6.6'-7.1' Lab ID 793A
% + No. 40 0
Tested By CSM Test Method ASTM D 4318 Method A Date Received 12-16-2009
Test Date 01-13-2010 Prepared Dry
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (9) (9) Blows (%) Liquid Limit
25.89 22.88 11.14 34 25.6
26.60 23.38 11.24 26 26.5
25.81 22.60 11.22 18 28.2 27
Liquid Limit
40 —— -
38 I
36 e
X 34 —- o
& ! B
w 32 i T -
z b i
O 30 ; o
L e s
5 28 \——*7 —t -
Ut) \
)
= 26 ——p ;
24 ,
22 N
I [ _
20 I e — _
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
(9) (9) (9) (%) Plastic Limit | Plasticity Index
18.86 17.48 11.05 21.5 22 5
19.00 17.59 11.09 21.7
Remarks: -
Reviewed By (\/‘/
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Z: Stantec

ATTERBERG LIMITS

Project Allen Fossil Plant - TVA, Memphis, Tennessee Project No. 172679016
Source STN-3A, 4.0'-6.0' Lab ID 792
Tested By CSM Test Method ASTM D 4318 Method A % + No. 40 22
Test Date 01-05-2010 Prepared Dry Date Received 12-16-2009
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (g9) (g) Blows (%) Liquid Limit
Liquid Limit
90 — ; e ———m
88 ——— e
86 - i - -
X 84 e e o
= S
Z : \
821 - @ - -
g - | -
O 80 - : NP o
i e |
« i
P 78 : . -
» i
Q 764 .
74 + - ~
, ; ! _
724 - e fm o - S -
704 oo - e — : :
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
(9) (9) (a) (%) Plastic Limit Plasticity Index
Remarks: . Pl
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Summary of Soil Tests

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-4, 4.5'-6.0', 6.0'-7.5', 7.5-9.0' Lab ID 288
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 33
Plastic Limit: 18
Particle Size Analysis Plasticity Index: 16
Preparation Method: ASTM D 421 Activity Index: 0.68

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422 J

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft>); N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" : 25
3/4" 19 100.0
3/8" 2.5 98.3 California Bearing Ratio
No. 4 4,75 99.0 Test Not Performed
No. 10 2 95,1 Bearing Ratio (%): N/A
No. 40 0.425 94.4 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 84.2 Compacted Moisture Content (%): N/A
.02 49.8
0.005 28.9
0.002 22.5 Specific Gravity
estimated 0.001 21.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.68
ASTM AASHTO
Range (%) (%)
CGravel 1.0 4.9 Classification
Coarse Sand 3.9 0.7 Unified Group Symbol: CL
Medium Sand 0.7 — Group Name: Lean clay with sand
Fine Sand 10.2 10.2
Silt 55.3 61.7
Clay 28.9 22.5 AASHTO Classification: A6 (12)
Comments:
e
Reviewed by:  &a~""
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Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-4, 4.5'-6.0', 6.0'-7.5', 7.5"9.0' Lab ID 288
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size} Passing
Prepared using: ASTM D 421
Particle Shaps: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 11/2"
Test Date: 09-08-2009 1"
Date Received 08-07-2009 3/4" 100.0
3/8" 99.3
Maximum Particle size: 3/4" Sieve No. 4 99.0
No. 10 95.1
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 94.4
No. 200 84.2
Specific Gravity 2.68 0.02 mm| 40.8
0.005 mm| 289
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm| 22.5
0.001 mm| 21.0
Particle Size Distribution
ASTM Coarse Gravel |__Fine Gravel | G, Sand | Medium Sand Fine Sand Sift | Clay
0,0 i 1.0 3.9 0.7 102 553 { 289
AASHTO Gravel Coarse Sand Fine Sand Silt Clay |
49 07 10.2 §1.7 i 225
Sieve Size in inghes Sieve Size in sieve numbers
] 4 3 2 4 34 3/8 4 10 16 30 40 100 200
1 B e e e A L 1 : 1 . 100
[ T !
M X f 90
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Comments
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Stantec

Summary of Soil Tests

Project Name  Allen Fossil Plant Project Number 172679016
Source STN-4, 22,5'-24.0°, 24.0-25.5', 25.5-27.0' Lab ID 719
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-21-09

Test Results

Natural Moisture Content
Test Not Performed
Moisture Content (%}):

N/A

Particle Size Analysis
Preparation Method: ASTM D 421

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Atterberg Limits
Test Method: ASTM D 4318 Method A
Prepared: Dry
Liquid Limit:
Plastic Limit:
Plasticity Index:
Activity Index:

~Non Plastic__

N/A

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (I/ft%): N/A
3" 75 Maximumn Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 100.C California Bearing Ratio
No. 4 475 100.0 Test Not Performed
No. 10 2 99.7 Bearing Ratio (%): N/A
No. 40 0.425 99.4 Compacted Dry Density (Ib/ft°): N/A
No. 200 0.075 50.8 Compacted Moisture Content (%). N/A
0.02 25.8
0.005 14.1
0.002 11.5 Specific Gravity
estimated 0.001 10.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.3 Classification
" Coarse Sand 0.3 0.3 Unified Group Symbol: ML
Medium Sand 0.3 e Group Name: Sandy silt
Fine Sand 39.6 30.6
Silt 45,7 48.3
Clay 14.1 11.5 AASHTO Classification: A4 (0
Comments: -
i
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Stantec : Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossll Plant Project Number 172679016
Source STN-4, 22.5'-24.0', 24.0-25.5', 25.5-27.0' lab ID 719

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: . ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 112"
Test Date:  10-16-2009 1"
Date Received (09-09-2009 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 100.0
No. 10 99.7
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.4
No. 200 59.8
Specific Gravity 2.7 0.02 mmj 258
0.005 mm 14.1
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 11.5
0.001 mm}{ 10.0

Particle Size Distribution

arse Gravel Fing Gravel . Sand Mediur Sand Fine Sand Sitt I Clay .
ASTM 0.0 00 0.3 03 39.6 45.7 | 4.1
AASHTO Gravel . Coarse Sand Etnie Sand Sl I Clay |
03 0.3 39.6 483 | 115
Sieve Size in Inches Steve Size in sieve numbers
6 4 3 2 1 4 318 4 0 18 30 40 100 200
1 i L 1 i =y Lﬁ 1 é ') 1 100
20
80
AN
AN 70
o
R £
60 a
T &
i 50 §
o
40 3
M o
30
AL —T 20
R rm=A 10
0
100 10 41 Diameter {mm) 0.1 0.0 0.001
Comments —
Reviewed By "1 *~
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Summary of Soil Tests

Project Name  Allen Fossil Plant Project Number 172679016
Source STN-4, 37.5'-39.0', 39.0"-40.5', 40.5'-42.0" Lab ID 723
County Memphis, TN Date Recsived 9-9-09

Sample Type SPT Comp

Date Reported 10-22-09

Test Results

Natural Moisture Content
Test Not Performed

Moisture Content (%): N/A

Particle Size Analysis
Preparation Method: ASTM D 421

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Atterberg Limits
Test Method: ASTM D 4318 Method A

Prepared: Dry

Liquid Limit: 47

Plastic Limit: 21

Plasticity Index: 26
Activity Index: 0.70

Moisture-Density Relationship

Test Not Performed
Maximum Dry Density (Ib/ft): N/A
Maximurn Dry Density (kg/m®); N/A
Optimum Moisture Content (%): N/A
Over Size Correction %: __ NJA

California Bearing Ratio
Test Not Performed

Bearing Ratio (%): N/A
Compacted Dry Density (Ib/ft): N/A
Compacted Moisture Content (%): N/A

Particle Size %
Sieve Size {mm) Passing
3" 75
2" 50
1 1/2" 37.5
i" 25
3/4" 19
3/8" 9.5
No. 4 4,75 100.0
No. 10 2 05.4
No. 40 0.425 95,2
No. 200 0.075 94.7
0.02 76.7
0.005 46.8
0.002 36.6
estimated 0.001 32.0

Plus 3 in. material, not included: 0 (%)

Specific Gravity
Estimated

Particie Size: No. 10
Specific Gravity at 20° Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 0.0 4.6 Classification
Coarse Sand 4.6 0.2 Unified Group Symbot: CL
Medium Sand 0.2 Group Name: Lean clay
Fine Sand 0.5 0.5
Silt 47.9 58.1
Clay 46.8 36.6 AASHTO Classification: A-7-6 (27 )
Comments:
Reviewed by: Wl
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3 Eantef Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossif Plant Project Number 172679016
Source STN-4, 37.5'-30.0’, 39.0"-40.5', 40.5'-42.0 LabiD 723
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 11/2"
Test Date:  10-16-2009 -
Date Received 08-09-2009 3/4"
' 3/8"
Maximum Particle size: No, 4 Sieve No. 4 100.0
No. 10 954
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 95.2
No. 200 94.7
Specific Gravity 2.7 0.02 mm| 76.7
0.005 mm| 46.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 36.6
- {0.00t mm{ 32.0
Particle Size Distribution
ASTM Coarse Gravel Fine G C. Send Medium Sand Fine Sand Siit f Clay
00 0.0 45 0.2 05 479 ] 48.8
AASHTO GLE%EL . 02 2 0.5 ¢ 5‘2% géaé"
Sieve Size Ininches Sleve Size in sieve numbers
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Comments . ,;,f, e
Reviewed By \
File: frm_172679016_sum_723.xls Sheet: Hydro-Reporl Leboratery Dacument

Preparation Dale: 1998 . . Prepared By: MW
Revision Dale: 1-2008 Stantec Consu!tmg SeN'CeS InC. Approved BY: TLK



Stantec Summary of Soil Tests

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-4, 48,0-49.5', 49.6'-61.0', 51.0’-52.5' Lab ID 318
County Memphis, TN Date Received 8-7-09
Sampie Type SPT Comp Date Reported 10-21-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared:; Dry
Liquid Limit: 55
Plastic Limit: 20
Particle Size Analysis Plasticity Index: . 38
Preparation Method: ASTM D 421 Activity Index: 0.76

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%) N/A
11/2" 37.5 Over Size Correction %: N/A
1" 26
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%) N/A
No. 40 0.425 90.7 Compacted Dry Density (Ib/it®): N/A
No. 200 0.075 99.4 Compacted Moisture Content (%): N/A
0.02 - 83.6
0.005 57.2
0.002 45,8 Specific Gravity
estimated 0.001 39.0 Test Method: ASTM D 854
Prepared: Dry
Pius 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 270
ASTM AASHTO
Range {%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.3 Unified Group Symbol: CH
Medium Sand 0.3 e Group Name: Fat clay
Fine Sand 0.3 0.3
Silt 42.2 53.6
Clay 57.2 45.8 AASHTO Classification: A-7-6(39)
Comments:
—
Reviewed by: T
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-4, 48.049.5', 49.5-51.0", 51.0"-62.5' Lab ID 318

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size] Passing
Prepared using: ASTM D 421
Particle Shape: N/A
Particle Hardness: N/A 3"
2"
Tested By: bwt 112"
Test Date:  09-23-2009 1"
Date Received 08-07-2008 3/4"
3/8"
Maximum Particle size: No. 10 Sieve . No. 4

No. 10 100.0

Analysis for the portion Finer than the No, 10 Sieve

Analysis Based on: Total Sample No. 40 99.7
No. 200 99.4

Specific Gravity 2.7 0.02 mm]|] 83.6

‘ 0.005 mm| 57.2

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm| 45.8

0.001 mm 39.0

Particle Size Distribution

ASTM Coafse Gravel Fine Grave C. Sand M a0 Fine Sand Sifg. i Clay
0.0 0.0 00 03 03 422 1 57.2
AASHTO Gravel Coarse Sand. | . Fine Sand .Sl |_Clav |
00 03 03 536 | 458
Sieve Size Ininches Sieve Size in sieve numbers
6 4 3 2 4 314 318 4 6 18 30 40 100 200
1 3. I} 13 i 1 i i3 3, a H] A L A 100
P~
™~
—— 90
[ B\J,
\«‘i‘.\ 80
B 70
[+
=
" 60 §
o
o 50 %
AL €
"
o
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- 20
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Summary of Soil Tests

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-5, 1.5-3.0', 3.0'-4.5', 4.5'-6.0" Lab ID 328
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Petformed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 23
Plastic Limit: 20
Particle Size Analysis Plasticity index: 3
Preparation Method: ASTM D 421 Activity Index: 0.30
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422
Moisture-Density Relationship
Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 475 100.0 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%): N/A
No, 40 0.425 99.6 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 . 61.0 Compacted Moisture Content (%): N/A
0.02 21.3
0.005 12.8 .
0.002 9.9 Specific Gravity
estimated 0.001 9.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.67
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.4 Unified Group Symbol: ML
Medium Sand 0.4 Group Name: Sandy silt
Fine Sand 38.6 38.6
Silt 48.2 51.1
Clay 12.8 9.9 AASHTO Classification: A-4(0)
Comments:
e
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Particle-Size Analysis of Soils

tant

ASTM D 422
Project Name Allen Fossil Plant {TVA) Project Number 172679016
Source STN-5, 1.5"-3.0, 3.0'4.5', 4.5'-6.0' Lab ID 328
Sieve analysis for the Portion Coarser than the No, 10 Sieve
. %
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2“'
Tested By: JF 112"
Test Date: 09-02-2009 1"
Date Received 08-07-2009 3/4"
318"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 100.0
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.6
No. 200 61.0
Specific Gravity 2.67 0.02 mm| 213
0.005 mm 12.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 9.9
0.001 mm 9.0
Particle Size Distribution
ASTM |_MediumSang | Fine Sand Sil | Clay
90 09 0.0 04 386 482 [ 128
I i |
ARSHTO e Y Y Y T
Sieve Size ininches Sleve Size in sleve numbers
6 4 3 2 134 318 4 10 18 30 40 100 200
- Al L : N 4 . -y - 4\ . A . L 100
™.
90
AN
B 80
N 70
g
60 @
N &
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\ o
40 g
W 30
Al
A 20
B A=t 10
0
100 10 1  Diameter (mm) 0.1 0.01 0.001
Comments -
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Stantec

Summary of Soil Tests

Project Name  Allen Fossli Plant Project Number 172679016
Source STN-5, 7.5-9.0', 9.0-10.5', 10.512.0' Lab 1D 727
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-21-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%) N/A Prepared: Dry

Liguid Limit: 33

Plastic Limit: 22

Particle Size Analysis Plasticity Index: 11

Preparation Method: ASTM D 421
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Activity Index: 0.61

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Io/it%): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 375 Over Size Cotrection %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.6 Bearing Ratio (%): N/A
No. 40 0.425 99.5 Compacted Dry Density (Ib/): N/A
No. 200 0.075 95.5 Compacted Moisture Content (%): NIA
0.02 51.9
0.005 23.1
0,002 17.8 Specific Gravity
estimated 0.001 14.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
. Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.4 Clagsification
Coarse Sand 0.4 0.1 Unified Group Symbol: CL
Medium Sand 0.1 - Group Name: Lean clay
Fine Sand 4,0 4.0
Silt 72.4 77.7
Clay 23.1 17.8 AASHTO Classification: A-6(11)
Comments:
o~
Reviewed by:  “{=
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-5, 7.5-9,0', 9.0-10.5', 10.5'-12.0' Lab ID 727

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: ford 142"
Test Date:  10-15-2009 1"
Date Received 09-09-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 09.6
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.5
No. 200 95.5
Specific Gravity 2.7 0.02 mm 51.9
0.005 mmi  23.1
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 17.8
0.00t mm] 140

Particle Size Disfribution

ASTM Coarse Gravel Fine Gravel . San Medium Sang: Fine Sand Silt | Cl
00 0.0 04 0.1 4.0 72.4 ] 23.1
AASHTO _Gravel _Coarse Sand__ Fine Sand __ _Silt I clay_|
04 0.4 4.0 777 | 178
Sieve Size in Inches Sieve Size in sleve numbers
6 4 3 2 134 318 4 10 16 30 40 100 200
] - 1 L 2. 1 1 e (3 E 1 i 1 T 3 100
a0
N 80
A 70
X g
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A g
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\ 50 #
\ 40 g
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<, 30
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100 10 1 Diameter (mm) 0.1 0.01 0.001
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Stantec

Allen Fossil Plant (TVA)

Project Name

Summary of Soil Tests

Project Number

Lab ID

Source STN-5, 16.5+18.0', 18.0-19.5', 19.5'-21.0"
County Memphis, TN
Sample Type SPT Comp

Date Received
Date Reported

172679016

339

8-7-09

102108

Test Resulfs

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 68
Plastic Limit: 22
Particle Size Analysis Plasticity Index: 46
Preparation Method: ASTM D 421 Activity Index: 0.84
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422
Moisture-Density Relationship
Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximumn Dry Density (Ib/ft): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Cotrection %: N/A
1" 25
3i4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%) N/A
No. 40 0.425 100.0 Compacted Dry Density (Ib/ft>): N/A
No. 200 0.075 99.3 Compacted Moisture Content (%): N/A
0.02 95.6
0.005 70.5
0.002 55.4 Specific Gravity
estimated 0.001 49.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius! 2.71
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.0 Unifled Group Symbol: CH
Medium Sand 0.0 Group Name: Fat clay
Fine Sand 0.7 0.7
Silt 28.8 43.9
Clay 70.5 55.4 AASHTO Classification: A-7-6(52)
Comments:
o g
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S nt Particle-Size Analysis of Soils
ta eq ASTM D 422

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-5, 16.5-18.0', 18.0-19.6", 19.5'-21.0' LabiD 339
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: N/A
Particle Hardness: N/A 3
2"
Tested By: PS 112"
Test Date:  09-25-2009 1"
Date Received 08-07-2009 3/4"
3/8"
Maximum Particle size: No. 10 Sieve No. 4
No. 10 100.0
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 100.0
No. 200 99.3
Specific Gravity 2.71 002 mm| 958
0.005mm| 705
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm| - 55.4
0.001 mm| 49.0

Particle Size Disfribution

ASTM Coarse Gravel Fine Gravel . Sa Medium Sand _Fine Sand Silt | Clay_
0.0 0.0 0.0 0.0 0.7 288 1 705
Graval Coarse Sand Fine Sand sil T Clav
AASHTO 0.0 0.0 0.7 43.9 | 854
Sieve Size ininches Sieve Size In sieve numbers
6§ 4 3 2 1 34 38 4 0 16 30 40 100 200
3.1 1 1 ] '3 1 1 1 ey ] A 1 'y —— ! l 100
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Stante

Project Name  Allen Fossil Plant

Summary of Soil Tests

Project Number

Source STN-5, 28.5'-30.0", 30.0'-31.5', 31.5-33.0' Lab ID

County Memphis, TN

Sample Type SPT Comp

Date Received
Date Reported

172679016
731

8-0-09
10-22-09

Test Results

Natural Moisture Content
Test Not Performed

Moisture Content (%): N/A

Particle Size Analysis
Preparation Method: ASTM D 421

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Atterberg Limits

Test Method: ASTM D 4318 Method A

Prepared: Dry
Liguid Limit:
Plastic Limit:
Plasticity Index:
Activity Index;

Non Plastic

N/A

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Denslty (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%) N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.9 Bearing Ratio (%): N/A
No. 40 0.425 99.8 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 50.1 Compacted Moisture Content (%): N/A
0.02 16.2
0.005 10.0 :
0.002 8.3 Specific Gravity
estimated 0.001 6.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%) .
Gravel 0.0 0.1 Classification
Coarse Sand 0.1 0.1 Unified Group Symbol: ML
Medium Sand 0.1 Group Name: Sandy silt
Fine Sand 49.7 49,7
Silt 40.1 41.8 _
Clay 10.0 8.3 AASHTO Classification: A4(0)
Comments:
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Particle-Size Analysis of Soil
ﬁ Stantec _ article-Size Ana ys;\sng 00;2.52

Project Name Allen Fossil Plant Project Number 172679016
Source STN-5, 28.5-30.0', 30.0"-31.5', 31.5-33.0' Lab ID 731

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Rounded
Particle Hardness: Hard and Durable 3"
2"
Tested By: CM 11/2"
Test Date:  10-16-2009 . 1"
Date Received 09-09-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 99.9
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.8
. No. 200 50.1
Specific Gravity 2.7 0.02 mm 16.2
0.005mm| 100
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 8.3
0.001 mm 6.0

Particle Size Distribution

ASTM Coarse Gravel | Fine Gravel | C. Sand Medium Sand Fine Sand Silt | Clay
00 00 [ o1 0.1 497 401 | 10.0
Gravel Coarse Sand Fine Sand SI |_Ciay ]
AASHTO 0.1 0.4 49.7 41.8 | 83
Sieve Size in inches Sieve Size in sieve numbers
8 4 3 2 1 34 3B 4 10 3¢ 40 100 200
1 1.1 3 1 L 2. [} A 3 & k3 A 1 Il 100
= 90
N,
80
AN
A 70
> 2
A\ 60 %
28
A 60 «
8
B 40 5
a.
30
Y 20
\ﬁ\\A\
s A =y} 10
0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments - -
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Stantec Summary of Soil Tests

Project Name  Allen Fossil Plant (TVA) Project Number 172679016
Source STN-6, 7.5'-0.0, 9.0-10.5', 10.6-12.0 Lab ID 361
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp . Date Reported 10-21-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%}): N/A Prepared: Dry
Liquid Limit: —
Plastic Limit:  Non Plastic
Particle Size Analysis Plasticity Index: ---
Preparation Method: ASTM D 421 Activity Index: N/A

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Io/ft°): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" . 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.9 Bearing Ratio (%): N/A
No. 40 0.425 98.8 Compacted Dry Density (Ib/ft’): N/A
No. 200 0.075 45.9 Compacted Moisture Content (%): N/A
0.02 21.3 -
0.005 12.6
0.002 10.0 Specific Gravity
estimated 0.001 8,0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20° Celsius: 2,69

ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.1 Classification
Coarse Sand 0.1 1.1 Unified Group Symbol: SM

Medium Sand 1.1 - Group Name: Silty sand

Fine Sand 52.9 52.9

Silt 33.3 35.9
Clay 12.6 10.0 AASHTO Classification: A-4(0)
Comments: P

P

[
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-6, 7.5'-9.0', 9.0-10.5', 10.6'-12.0' Lab ID 361

Sieve analysis for the Portion Coarser than the No. 10 Sieve
%

Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2(0
Tested By: eed Input-Sieve 11/2"
Test Date:  09-23-2009 1"
Date Received 08-07-2009 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 100.0
No. 10 99.9
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 08.8
No. 200 45.9
Specific Gravity 2.69 002 mmj 213
0.005mm| 126
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm| 10.0

0.001 mm 8.0

Particle Size Disfribution

ASTM arse Gravel ine Gravel C,Sand | __Medium Sand _FineSand Silt |
00 00 0.4 11 52.9 333 ] 12§]
Gravel, Coarse Sand Fine Sand Sil. Clav
AASHTO 0.1 14 520 35.9 i 100
Stave Size ininches Sleve Size in sieve nurbers
6 4 3 2 1 314 38 4 10 16 30 40 100 200
1 () 1 A A 1 3 L (] 03 100
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Stantec Summary of Soil Tests

Project Name Allen Fossil Plant Project Number 172679016
Source STN-6, 16.5-18.0', 18.0'-19.5', 19.5'-21.0', 21.0-22.5' Lab ID 735
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-22-09
Test Results
Natural Moisture Content Atterberg Limifs
Test Not Performed | Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: e
Plastic Limit:  Non Plastic
Particle Size Analysis Plasticity Index: ---
Preparation Method: ASTM D 421 Activity Index: N/A

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sleve Size (mm) Passing Maximum Dry Density (Ib/ft%): N/A
3" 76 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
112" 37.5 Over Size Correction %: -N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 100.0 Test Noet Performed
No. 10 2 99.8 Bearing Ratlo (%): N/A
No. 40 0.425 99.1 Compacted Dry Density (Ib/ft®): N/A
No, 200 0.075 50.5 Compacted Moisture Content (%): N/A
0.02 19.1
0.005 10.8
0.002 9.0 Specific Gravity
estimated 0.001 7.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celslus: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.2 ' Classification
Coarse Sand 0.2 0.7 Unified Group Symbol: ML
Medium Sand 0.7 — Group Name: Sandy silt
Fine Sand 48.6 48.6
Silt 39.7 41.5
Clay 10.8 9.0 AASHTO Classification: A4(0)
Comments:

e
Reviewed by: ﬁz
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ﬁ Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-6, 16.5'-18.0', 18.0-19.5', 19.5"-21.0", 21,0~-22.5' Lab ID 735

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Rounded
Particle Hardness: Hard and Durable 3"
2"
Tested By: CM 112"
Test Date:  10-16-2009 1"
Date Received 09-09-2009 3/4"
3/8"
Maxitmum Particle size: No. 4 Sieve No. 4 100.0
No. 10 99.8
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample ‘No. 40 99.1
No. 200 50.5
Spegcific Gravity 2.7 0.02 mm| 19.1
0.006 mmj 10.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 9.0
0.001 mm 7.0

Particle Size Distribution

ASTH Coagse Gravel Fine Gravef C. Sand Medium Sand Fine Sand Silt | Clay
0.0 0.0 0.2 0.7 486 39.7 | 0.8
Gravel Coarse Sand Fine Sand Si. 1 Clay |
AASHTO 0.2 0.7 48,6 415 I 90
Sleve Size in inches Sleve Size in sigve numbers
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Stanta ~ Summary of Soil Tests

Project Name Allen Fossil Plant Project Number 172679016
Source STN-6, 24.0'-25.5', 25.5'-27.0', 27.0'-28.5' Lab ID 740
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-21-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit:
. Plastic Limit:  Non Plastic
Particle Size Analysis Plasticity Index:
Preparation Method: ASTM D 421 Activity Index: N/A

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed :
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 , Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
34" 19
3/8" 9.5 California Bearing Ratio
No. 4 4.75 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%):____I)E_/{}_______
No. 40 0.425 09.7 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 54.9 Compacted Moisture Content (%): N/A
0.02 21.3
0.005 11.4
0.002 9.5 Specific Gravity
estimated 0.001 8.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20° Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.3 Unified Group Symbot: ML
Medium Sand 0.3 Group Name: Sandy silt
Fine Sand 44.8 44.8
Silt 43.5 454
Clay 11.4 9.5 AASHTO Classification: A-4(0)
Comments:
Reviewed by: L
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Stantec

Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant Project Number 172679016
Source STN-6, 24.0-25.5', 25.5'-27.0', 27.0'-28.5' Lab ID 740
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Mathod: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: N/A
Particle Hardness: N/A 3"
2"
Tested By: JF 112"
Test Date:  10-16-2009 1"
Date Received 09-09-2009 3/4"
3/8"
Maximum Particle size: No. 10 Sieve No. 4
) No. 10 100.0
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.7
No. 200 54.9
Specific Gravity 2.7 0.02 mmj 213
0.005 mm 11.4
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 9.5
0.001 mm 8.0
Particie Size Distribution
ASTM Coarse Gravel | Fing Gravel __J C. Sand Medium Sang Fine Sand Silt ] Clay
0.0 ] 00 o0 0.3 44.8 435 | 114
Gravel oarse San ine.Sand i |
AASHTO 0.0 . 0.3 ¢ E 44.8 fg: ! %laév_
Sieve Size in Inches Sieve Size In sleve numbers
8 4 3 2 1 34 3/8 4 10 18 30 40 100 200
! L o t A A : . 100
< 90
\\ 80
X 0,
(=4
60 G
. 2
50 H
a0 &
- &
o 30
£ 20
AL ) 10
0
100 10 1 Diamefer (mm) 0.1 0.01 0.001
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Stantec

Summary of Soil Tests

Project Name Allen Fossil Plant Project Number 172679016
Source STN-6, 34.5'-36.0", 36.0'-37.5', 37.5-39.0" Lab ID 744
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-22-09

Test Results

Nafural Moisture Content
Test Not Performed
Moisture Content (%}):

N/A

Particle Size Analysis

Preparation Method: ASTM D 421
Gradation Method: ASTM D 422
Hydrometer Method; ASTM D 422

Particle Size %
Sieve Size {mm) Passing
3" 75
2" 50
1 1/2" 37.5
1" 25
3/4" 19
3/8" 9.5
No. 4 4.75 100.0
No. 10 2 80.2
No. 40 0.425 80.2
No. 200 0.075 79.8
0.02 78.2
0.005 59.7
0.002 46.8
estimated 0.001 38.0

Plus 3 in. material, not included: 0 (%)

Atterberg Limits
Test Method: ASTM D 4318 Method A
Prepared: Dry

Liquid Limit; 76
Plastic Limit: 26
Plasticity Index: 50

Activity index: 1.06

Moisture-Density Relationship
Test Not Performed

Maximum Dry Density (Ib/ft*): N/A
Maximum Dry Density (kg/m®): N/A
Optimum Moisture Content (%): N/A
Over Size Correction %: N/A

California Bearing Ratio

Test Not Performed
Bearing Ratio (%): NIA
Compacted Dry Density (Ib/ft®): N/A
Compacted Moisture Content (%): N/A

Specific Gravity
Estimated

Particle Size: No. 10
Specific Gravity at 20° Celsius: 2,70

ASTM AASHTO
Range (%) (%)
Gravel 0.0 19.8 Classification
Coarse Sand 19.8 0.0 Unifted Group Symbol: CH
Medium Sand 0.0 - Group Name: Fat clay with sand
Fine Sand 0.4 0.4
Silt 20.1 33.0
Clay 59.7 46.8 AASHTO Classification: A-7-6(43)
Comments:

e
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S ntec Particle-Size Analysis of Soils
E a ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-6, 34.5'-36.0', 36.0'-37.5', 37.5-39.0' Lab ID 744
Sieve analysis for the Portion Coarser than the No, 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 11/2"
Test Date; 10-16-2009 1"
Date Received 09-09-2009 3/4"
3/ H
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 80.2
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 80.2
No. 200 79.8
Specific Gravity 2.7 0.02 mm 78.2
0.005 mm 59.7
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 46.8
0.001 mm| 38.0

Particie Size Distribution

ASTM ravel ine Gravel nd |~ Mediym Sand Fine Sand Silf | Clay
0.0 0.0 19.8 0.0 0.4 20.1 | 59.7
AASHTO Gravel Coarse Sang Fine Sand Siit ] _Clav_]
19.8 00 0.4 330 | 468
Sieve Size in inches Sieve Size in sieve numbers
6 4 3 2 134 38 4 0 16 30 40 100 200
1. 3. 1 L 3 L 1 1 100
80
7 S R A A 80
[
AN 70 o
H [~
;Y 60 ‘%
: A 4
: 50 =
\\ §
Y L4 §
o
30
20
10
i i 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
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Summary of Soil Tests

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-6, 46.5-48.0", 48,0"-49.5', 49.5'-51.0' Lab ID 388
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: o
Plastic Limit:  Non Plastic
Particle Size Analysis Plasticity Index: -
Preparation Method: ASTM D 421 Activity index: N/A
Gradation Method:; ASTM D 422
Hydrometer Method: ASTM D 422
Moisture-Density Relationship
Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m>): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.6 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No. 4 4,75 Test Not Performed
No. 10 2 100.0 Bearing Ratio (%): N/A
No. 40 0.425 90.5 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 13.0 Compacted Moisture Content (%): N/A
0.02 4.1 -
0.005 3.0
0.002 25 Specific Gravity
estimated 0.001 - 1.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included; 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.67
ASTM AASHTO
Range - (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.0 0.5 Unified Group Symbol: SM
Medium Sand 0.5 - Group Name: Silty sand
Fine Sand 86.5 88.5
Silt 10.0 10.5
Clay 3.0 2.5 AASHTO Classification: A-2-4 (0)
Comments: ]
o
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Particle-Size Analysis of Soils

nt

ASTM D 422
Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-6, 46.5'-48.0', 48.0'-49.5', 49.5'-51.0' Lab ID 388
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: N/A
Particle Hardness: N/A 3"
2"
Tested By: JF 112"
Test Date: 09-15-2009 1"
Date Received 08-07-2009 3/4"
3/8"
Maximum Particle size: No. 10 Sieve No. 4
No. 10 100.0
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.5
No. 200 13.0
Specific Gravity 2.67 0.02 mm 4.1
0.005 mm 3.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 2.5
0.001 mm 1.0
Particle Size Distribution
ASTM Coarse Gravel | Fine Gravel | C. Sand | _Medium Sand Fine Sand St | Clay
0.0 00 [ o0 05 86.5 10.0 [ 3.0
i |
Sieve Size In inches Sieve Size in sieve numbers ’
2 1 34 38 4 10 16 30 40 100 200
e : A * e 100
_ [OPE | \ I . ' it
HEE | ] e
i TN T %0
o l ! T 2 i\ g : ; ,-. 80
- \ : - 70
— i o
i l 60 G
3
\ 50
\ g
\ 405
_ I , 8
-l BN 11 1 115 e s &
e ) . \& Lo 20
] fid I ! =
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Source

County

Stantec

Project Name  Allen Fossil Plant (TVA)

Summary of Soil Tests

STN-7, 4.5-6.0', 6.0-7.5', 7.5-9.0'

Project Number 172679016
Lab ID 401
Date Received 8-7-09

Memphis, TN

Sample Type SPT Comp

Date Reported

10-21-09

Test Resulis

Natural Moisture Content

Test Not Performed
Moisture Content (%):

N/A

Particle Size Analysis

Prepared: Dry

. Atterberg Limits
Test Method: ASTM D 4318 Method A

Liquid Limit: 24

Plastic Limit: 18

Plasticity Index: 6
Activity Index: 0.33

Preparation Method: ASTM D 421
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Test Not Performed
Maximum Dry Density (Ib/ft%): N/A
Maximum Dry Density (kg/m®): N/A
Optimum Moisture Content (%): N/A
Qver Size Correction %: N/A

California Bearing Ratio
Test Not Performed
Bearing Ratio (%): N/A
Compacted Dry Density (Ib/ft®): N/A
Compacted Moisture Content (%): N/A

Particle Size %
Sieve Size (mm) Passing
3" 75
2" 50
1 1/2" 37.5
1" 25
3/4" 19 100.0
3/8" 9.5 99.4
No. 4 4,75 99.0
No. 10 2 98.0
No. 40 0,425 95.6
No. 200 0.075 61.1
0.02 36.6
0.005 23.0
0.002 17.9
estimated 0.001 16.0

Plus 3 in. material, not included: 0 (%)

Specific Gravity
Test Method: ASTM D 854

Prepared: Dry

ASTM AASHTO

Range (%) (%)
Gravel 1.0 2.0
Coarse Sand 1.0 2.4
Medium Sand 24 —em

Fine Sand 34.5 34.5

Sitt 38.1 43.2

Clay 23.0 17.9

Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.69
Classification
Unified Group Symbol: CL-ML
Group Name: Sandy slity clay
AASHTO Classification: A4(1)

Comments:

—
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossll Plant (TVA) Project Number 172679016
Source STN-7, 4.5'-8.0', 6.0*-7.5', 7.5-9.0' Lab ID 401

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2“
Tested By: eed Input-Sieve . 11/2"
Test Date: 09-23-2009 1"
Date Received 08-07-2009 3/4" 100.0
3/8" 99.4
Maximum Particle size: 3/4" Sieve No. 4 99.0
No. 10 98.0
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 95.8
No. 200 61.1
Spegcific Gravity 2.69 0.02 mm| 36.6
0.005 mm| 23.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 17.9
0.001 mm| 16.0

Particle Size Distribution

ASTM Coarsa Gravel Fine Gravel C. Sand Medlum Sand Fing Sand —Sill I Clay
0.0 1.0 10 24 345 38.1 | 230
AASHTO Gravel CoarseSand . | FiseSand Sill 1 Clay |
2.0 24 345 432 | 479
Sieve Size in inches Sieve Size in sleve numbers
8 4 3 2 134 318 4 10 18 30 40 100 200
1 [ ) i 3 1 = :\ 3 L 1 100
K: ™,
90
80
N\
AN 70
2]
=
60 7
by
50 %
40
A, 3
. \\A o 30
A 20
— ]
10
i
- l 0
100 10 i Diameter (mm) 0.1 0.01 0.001
=
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Stantec Summary of Soil Tests

Project Name  Allen Fossil Plant Project Number 172679018
Source STN-7, 16.5-18.0", 18.0~18.5', 19.5-21.0' : Lab ID 748
County Memphis, TN Date Received 9-9-09
Sample Type SPT Comp Date Reported 10-21-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Molsture Content (%}): N/A Prepared: Dry
Liquid Limit: 22
Plastic Limit: 17
Particle Size Analysis Piasticity Index: 5
Preparation Method: ASTM D 421 Activity Index: 0.38

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 375 Over Size Correction %: N/A
1" 25
314" 19 .
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4,75 99.9 Test Not Performed
No. 10 2 99.7 Bearing Ratio (%): NIA
No. 40 0.425 98.7 Compacted Dry Density (Ib/f°): - N/A
No. 200 0.075 83.5 Compacted Moisture Content (%): N/A
0.02 32.7
0.005 16.8
0.002 12.8 Specific Gravity
estimated 0.001 10.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
. Gravel 0.1 0.3 Classification
Coarse Sand 0.2 1.0 Unified Group Symbol: CL-ML
Medium Sand 1.0 -~ Group Name: Sandy silty clay
Fine Sand 35.2 35,2
Silt 48.7 50.7
Clay 16.8 12.8 AASHTO Classification: A4(1)
Comments: /£
v
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Stantec A Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-7, 16.5-18.0", 18.0~-19.5', 19.6'-21.0' Lab 1D 748

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: ps 11/2"
Test Date: 10-15-2009 1"
Date Received 09-09-2008 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 09.9
No. 10 99.7
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 98.7
No. 200 63.5
Spegific Gravity 2.7 0.02 mm| 327
0.005 mm 16.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 12.8
0.001 mm 10.0

Particle Size Distribution

ASTM arse Gravel Fine Gravel C. Sand Megiym Sand Fine Sand St i Clav,
00 0.1 0.2 1.0 35.2 48.7 | 16.8
AASHTO Gravel Coarse Sand. Eing Sand St | _Clav |
0.3 1.0 352 50.7 | 128
Sieve Size in inches Sleve Size in sleve numbers
8 4 8 2 i34 38 4 19 18 30 40 100 200
1 Lol L 1 3. 1 A e 1 g 1 g\ i 2 100
< 20
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Stantec

Summary of Soil Tests

Project Name  Allen Fossil Plant Project Number 172679016
Source STN-7, 21.0-22.5', 22.5-24.0', 24.0™-25.5' Lab ID 752
County Memphis, TN Date Received 9-9-08
Sample Type SPT Comp Date Reported 10-22-09

Test Results

Natural Moisture Content
Test Not Performed

Moisture Content (%): N/A

Particle Size Analysis
Preparation Method: ASTM D 421

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Atterberg Limits
Test Method: ASTM D 4318 Method A

Prepared: Dry
Liquid Limit: .
Plastic Limit:  Non Plastic
Plasticity Index: =~
Activity Index: N/A

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): NIA
2" 50 Optimurm Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25 )
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.9 Bearing Ratio (%): N/A
No. 40 0.425 99.5 Compacted Dry Density (Ib/ft%): N/A
No. 200 0.075 58.3 Compacted Moisture Content (%): N/A
0.02 23.6
0.005 12.5
0.002 9.2 Specific Gravity
estimated 0.001 8.0 Estimated

Plus 3 in. material, not included: 0 (%)

ASTM AASHTO

Particle Size: No. 10
Specific Gravity at 20° Celsius: 2,70

Range (%) (%)
Gravel 0.0 0.1 Classification
Coarse Sand 0.1 04 Unifled Group Symbol: ML
Medium Sand 0.4 — Group Name: Sandy silt
Fine Sand 41.2 41,2
Siit 45,8 491
Clay 12.5 9.2 AASHTO Classification: A4(0)
Comments:
o
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' Stantec Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant Project Number 172679016
Source STN-7, 21.0'-22.5', 22.5'-24.0', 24.0'-25.5' Lab iD 752
Sieve analysis for the Portion Coarser than the No, 10 Sieve
A %
Test Method: ASTM D 422 Sieve Size! Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By: CM 11/2"
Test Date;  10-15-2009 1"
Date Received 09-09-2009 3/4"
3/8" 100.0
Maximum Patrticle size: 3/8" Sieve No. 4 100.0
No. 10 99.9
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.5
No. 200 58.3
Specific Gravity 2.7 0.02 mm| 2386
0.005 mm 12.5
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 9.2
0.001 mm 8.0

Particle Size Distribution

ASTM Coarse Gravel | FineGravel | G. Sand | Medium Sand Fine Sand Siit | Clay
0.0 i 0.0 [ 04 04 412 458 | 125
AASHTO Gravel___ Caarse Sand Fing Sand Silt ] Ciav_]
0.1 0.4 412 49.4 | 92
Sieve Size in inches Sieve Slze in sleve numbers
6 4 3 2 13M4 38 4 0 16 30 40 100 200
31 1 2 L L A l‘d 1 z 1 i 100
20
N\
80
AN
AN 70
o
o
60 "Q
&
50 g
o
40
]
A 30
A\a\ 20
ﬂr-_\
X 10
0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments = -

Reviewed By _ “ "\
File: frm_172679016_sum_752.4s Sheet: Hydro-Report

Laboralory Document
Preparation Date: 1998

N Prepared By: MW
Rewision Date: 1.2008 Stantec Consulting Services Inc. Approved BY: TLK



Stantec Summary of Soil Tests

Project Name  Allen Fossil Plant (TVA) Project Number 172679016
Source STN-7, 33.5™-35.0", 35.0'-36.5', 36.5'-38.0' Lab ID 420
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-22-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liguid Limit: 63
Plastic Limit: 21
Particle Size Analysis Plasticity Index: 42
Preparation Method: ASTM D 421 Activity Index: 0.81

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed )
Sleve Size (mm) Passing Maximum Dry Density (Ib/ft%): N/A
3" 75 Maximurn Dry Density (kg/m®); N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4,75 99.7 Test Not Performed
No. 10 2 99.3 Bearing Ratlo (%): N/A
No. 40 0.425 98.9 Compacted Dry Density (Ib/ft®): N/A
No. 200 0.075 96.8 Compacted Moisture Content (%): N/A
0.02 88.6
0.005 66.9 )
0.002 52.3 Specific Gravity
estimated 0.001 44.0 Test Method; ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
. Specific Gravity at 20° Celsius: 2,70
ASTM AASHTO '
Range (%) (%)
Gravel 0.3 0.7 Classification
Coarse Sand 0.4 0.4 Unified Group Symbot: CH
Medium Sand 0.4 — Group Name: Fat clay
Fine Sand 2.1 2.1
Silt 29.9 44.5
Clay 6.9 52.3 AASHTO Classification: A-7-8(46)
Comments:
- "
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossit Plant (TVA) Project Number 172679016
Source 8TN-7, 33.5'-35.0', 35.0"-36.5', 36.5™-38.0' Lab ID 420

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness; Hard and Durable 3"
2"
Tested By: eed Input-Sieve 11/2"
Test Date: 09-23-2009 1"
Date Received 08-07-2009 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.7
No. 10 998.3
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 98.9
No. 200 96.8
Specific Gravity 2.7 0.02 mm| 88.6
0.005 mm 66.9
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 523
0.001 mm| 44,0

Particle Size Distribution
ASTM  |-CoarseGravel | FineGravel [ C. Sand | Medum Sand. Elne Sand Sil ] Clay
00 [ 03 0.4 04 2.1 299 | 66
Gravel Coarse Sand Eine Sand. Qi Clay
ARSHTO oz 04 24 44,5 523
gievedsiz%in lnczhes 1 24 a8 4SieveSlze%r6 s!eve_irgjmbers 30 40 100 200 .
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Stantec

Project Name  Allen Fossil Plant

Summary of Soil Tests

Project Number 172679016

Source STN-8, 6.0'-7.5', 7.5-9.0', 9.0'-10.5'

Lab ID 756

County Memphis, TN

Sample Type SPT Comp

Date Received 9-9-09
Date Reported 10-21-09

Test Results

Test Not Performed
Moisture Content (%):

Natural Moisture Content

N/A

Particle Size Analysis
Preparation Method: ASTM D 421

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Atterberg Limits
Test Method: ASTM D 4318 Method A
Prepared: Dry
Liquid Limit: 25

Plastic Limit: 19
Plasticity Index: 6
Activity Index: 0.55

Moisture-Density Relationship

Test Not Performed
Maximum Dry Density (Ib/ft°): N/A
Maximum Dry Density (kg/im®): N/A
Optimum Moisture Content (%): N/A
Over Size Correction %: N/A

California Bearing Ratio

Test Not Performed
Bearing Ratio (%): N/A
Compacted Dry Density (Ib/ft%); N/A
Compacted Moisture Content (%): N/A

Particle Size %
Sleve Size (mm) Passing
3" 75
2" 50
1 1/2" 37.5
1" 25
3/4" 19
3/8" 9.5 100.0
No. 4 4.75 99.9
No. 10 2 09.6
No. 40 0.425 98.0
No. 200 0.075 70.8
0.02 31.6
0.005 14.3
0.002 10.6
estimated 0.001 8.0

Plus 3 in. material, not included: 0 (%)

ASTM AASHTO

Specific Gravity
Estimated

Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70

Range {%) (%)
Gravel 0.1 0.4 Classification
Coarse Sand 0.3 1.6 Unified Group Symbol: CL-ML
Medium Sand 1.6 e Group Name: Silty clay with sand
Fine Sand 27.2 27.2
Siit 56.5 80.2
Clay 14.3 10.6 AASHTO Classification: A4(2)
Comments:
/
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Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Piant Project Number 172678016
Source STN-8, 8.0-7.5', 7.5-9.0°, 9.0-10.5' Lab ID 756
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
) 2"
Tested By: ford 11/2"
Test Date:  10-15-2009 1"
Date Received 09-09-2009 3/4"
' 3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.9
No, 10 09.6
' Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 98.0
No., 200 70.8
Specific Gravity 2.7 002 mm} 316
0.005 mm 14.3
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 10.6
0,001 mm 8.0
Particle Size Distribution
ASTM arse Gravel Fine Grav. C. Sand_| _ Mediura Sand Fine Sand _ Siit | Clay |
00 0.1 0.3 18 272 5§6.5 | 143
AASHTO Grave] Fine Sand . Sit y
0.4 16 272 50.2 | 108
Siave Size In inches Sieve Size in sleve numbers
5§ 4 3 134 318 4 16 30 40 100 200
O TS S—— A o L 4 . T 100
BN 90
- 80
70
2
60 @
a
u %
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N 08
=S 30
it 20
e
=seoA—t 10
| 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
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Stantec Summary of Soil Tests

Project Name Allen Fossil Plant Project Number 172679016
Source STN-8, 24.0'-25.5', 25.6-27.0', 27.0"-28.5' Lab ID 760
County Memphis, TN Date Recelved 9-9-09
Sample Type SPT Comp Date Reported 10-21-09

Test Resulis

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liguid Limit:
Plastic Limit:  Non Plastic
Particle Size Analysis Plasticity Index: -
Preparation Method: ASTM D 421 Activity Index: NIA

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing . Maximum Dry Density (Ib/ft°); N/A
3" 75 Meximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%). N/A
112" 37.5 Qver Size Correction %: NIA
1" 25
3/4" 19 100.0
3/8" 9.5 99.8 California Bearing Ratio
No. 4 4,75 90.8 Test Not Performed
No. 10 2 99.8 Bearing Ratio (%): N/A
No. 40 0.425 99.7 Compacted Dry Density (Ib/ft*): N/A
No. 200 0.075 58.4 Compacted Moisture Content (%): N/A
0.02 2014
0.005 11.2
0.002 8.9 Specific Gravity
estimated 0.001 8.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20° Celsius: 2.70

ASTM ‘AASHTO
Range (%) (%)
Gravel 0.2 0.2 Classification
Coarse Sand 0.0 0.1 Unified Group Symbol: ML
Medium Sand 0.1 - Group Name: Sandy silt
Fine Sand 41.3 413
Silt 47.2 49.5
Clay 11.2 8.9 AASHTO Classification: A4 (0
Comments:
Reviewed by: |\~
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name Allen Fossil Plant Project Number 172679016
Source STN-8, 24.0-26.5', 25.5'-27.0', 27.0'-28.5' Lab ID 760

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2"
Tested By JF 112"
Test Date:  10-16-2009 ) 1"
Date Received 09-09-2009 3/4" 100.0
3/8" 99.8
Maximum Particle size: 3/4" Sieve No. 4 99.8
' No. 10 99.8
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 99.7
No. 200 58.4
Specific Gravity 2.7 0.02 mm} 20.1
0.006mm| 11.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 8.9
0.001 mm 8.0

Particle Size Distribution

ASTM Coarse Gravel | _ Fing Gravel | C. Sand Medium Sand Fine Sand Em I Clay
0.0 1 0.2 I o0 0.1 413 472 | 1.2
Gravel Coarse Sand Fine Sand Sill | Clay |
AASHTO 0.2 04 9.3 495 | 83
Bieve Size in inches Sieve Size In steve numbers
6 4 3 2 1 3/4 38 4 0 16 0 40 100 200
1 i A 1 A A 1 ﬁ 1. A E 1 100
AN 90
80
Y
I 70
@
L
60 @
3
&
X 50 E
o
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e
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Comments

Pl
Reviewed By f§ -

Flle: frm_172678016_sum_760 Sheat: Hydro-Report Laboratory Document

Preparation Dale: 1898 : . . Prepared By: MW
Revision Date: 1-2008 Stantec Consultrng Services Inc. Approved BY: TLK




Stantec Summary of Soil Tests

Project Name  Allen Fossil Plant Project Number 172679016
Source  ——STN=8;425"440", 44.0-45.5745547.0'— . Lab ID 764
County Memphis, TN Bate Recelved 9-9-09
Sample Type SPT Comp Date Reported 10-21-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 79
. Plastic Limit: 24
Particle Size Analysis Plasticity Index: 55
Preparation Method: ASTM D 421 Activity Index: 0.96

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % . Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
112" - 37.5 Qver Size Correction %; N/A
1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio
No, 4 4,75 100.0 Test Not Performed
No. 10 2 922 Bearing Ratio (%): N/A
No. 40 0.425 92.2 Compacted Dry Density (Ib/ft): N/A
No. 200 0.075 91.6 Compacted Moisture Content (%): N/A
0.02 90.8
0.005 70.4
0.002 57.1 Specific Gravity
estimated 0.001 49.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 0.0 7.8 Classification
Coarse Sand 7.8 0.0 Unified Group Symbol: CH
Medium Sand 0.0 — Group Name: Fat clay
Fine Sand 0.6 0.6
Silt 21.2 34.5
Clay 70.4 57.1 AASHTO Classification: A-7-6 (57 )
Comments: .
p
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Stantec Particle-Size Analysis of Soils
ASTM D 422

Project Name  ~ Allen Fossil Plant Project Number 172679016
Source STN-8, 42.5-44.0', 44.0'-45.5', 45.5-47.0" Lab ID 764

Sieve analysis for the Portion Coarser than the No. 10 Sieve

%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angutar
Particle Hardness: Hard and Durable 3"
2"
Tested By: JF 112"
Test Date:  10-16-2009 1"
Date Received (09-09-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 92.2
~ Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 92.2
No. 200 91.6
Specific Gravity 2.7 . 0.02 mm| 90.8
0.006 mm| 704
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002mm| 57.1
0.001 mm| 49.0

Particle Size Distribution

ASTM Coarse Gravel Fine Grav nd Medium Sand Fine Sand Silt [ Clay
0.0 0.0 78 0.0 0.6 21.2 i 70.4
AASHTO Gravel _Coarse Sand Fine Sand Sit_ {_Clay |
78 00 0.8 345 | 574
Sieve Size in inches Sleve Size in sieve numbers
6 4 3 194 3. 4 0 16 30 40 100 200
i L.l 1 1 [l '] A 1 i 1 Y ] L - ™ 100
= . 90
‘A\
2 80
70
o
60 %
\.\ @
4l 50 %
<
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o
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Comments
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E Summary of Soil Tests

Project Name Allen Fossil Plant (TVA) Project Number 172679016
Source STN-8, 54.5'-56.0', 56.0'-57.5', 57.5'-569.0' Lab ID 461
County Memphis, TN Date Received 8-7-09
Sample Type SPT Comp Date Reported 10-20-09

Test Results

Natural Moisture Content Atterberqg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Ligquid Limit: 26
Plastic Limit: 22
Particle Size Analysis Plasticity Index: 4
Preparation Method: ASTM D 421 Activity Index: 0.25

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft®): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" 25
3/4" 19 ,
3/8" 0.5 California Bearing Ratio
No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.9 Bearing Ratio (%): N/A
No.40 | 0.425 99.8 Compacted Dry Density {Ib/ft): N/A
No. 200 0.075 85.0 Compacted Moisture Content (%): N/A
0.02 33.2
0.005 20.3
0.002 16.3 Specific Gravity
estimated 0.001 15.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.68
ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.0 Classification
Coarse Sand 0.1 0.1 Unified Group Symbok: ML
Medium Sand 0.1 — Group Name: Silt with sand
Fine Sand 14.8 14.8
Silt 64.8 68.8
Clay 20.3 16.3 AASHTO Classification: A4 (2)
Comments: :
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Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant (TVA) Project Number 172672016
Source STN-8, 54.5™-56.0', 56.0'-57.5', §7.5'-569.0' ) Lab ID 461
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 _ Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2“
Tested By: JF : 14/2"
Test Date: 09-15-2009 1"
Date Received _08-07-2009 3/4"
3/8"
Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 99.9
Analysis for the portion Finer than the No. 10 Sieve
Analysls Based on: Total Sample No. 40 99.8
No. 200 85.0
Specific Gravity 2.68 0.02 mm| 33.2
0.005 mm| 20.3
Dispersed using: Apparatus A - Mechanical, for 1 minute 0,002 mm 16.3
0.001 mm 15.0
Particle Size Distribution
ASTM Coarse Gravel | Fine Gravel | C. Sand Medium Sand Fine Sand Silt I Clay
00 { 0.0 [ o0 0.1 148 64.8 | 203
AASHTO Gravel Coarse Sand Flne Sand . Siy ,—.l Clay |
0.0 0.4 148 68.8 | 183
Sieve Size Ininches Sieve Size in sleve numbers
[ 4 3 2 134 38 4 10 16 30 40 100 200
1 Led. L 1. -3 1 L A | L \.\ 1 1, 100
S a0
C 80
\ "
£
60 ﬁ
.
\ 50 £
40 §
\& o
S
B ! 80
-
10
0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments — -
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Summary of Soil Tests

Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-8A, 5.0'-5.5' Lab ID 794A
County Memphis, TN Date Received 12-16-09
Sample Type ST Date Reported 1-15-10
Test Results
Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A
Moisture Content (%): 16.8 Prepared: Dry
Liquid Limit: 30
Plastic Limit: 22
Particle Size Analysis Plasticity Index: 8
Preparation Method: ASTM D 421 Activity Index: 0.53

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size | (mm) Passing Maximum Dry Density (Ib/fts): N/A
3" 75 Maximum Dry Density (kg/m®): N/A
2" ’ 50 Optimum Moisture Content (%): N/A
11/2" 37.5 Over Size Correction %: N/A
1" ; 25
3/4" § 19
3/8" i 9.5 100.0 California Bearing Ratio
No. 4 4.75 99.7 Test Not Performed
No. 10 2 99.5 Bearing Ratio (%): N/A
No. 40 0.425 97.7 Compacted Dry Density (Ib/ft’): N/A
No. 200 0.075 83.8 Compacted Moisture Content (%): N/A
0.02 43.6
0.005 19.6
0.002 15.2 Specific Gravity
estimated 0.001 12.0 Test Method: ASTM D 854
Prepared: Dry
Plus 3 in. material, not included: 0 (%) Particle Size: in situ
Specific Gravity at 20° Celsius: 2.64
ASTM AASHTO
Range (%) (%)
Gravel 0.3 0.5 Classification
Coarse Sand 0.2 1.8 Unified Group Symbol: CL
Medium Sand 1.8 - Group Name: Lean clay with sand
Fine Sand 13.9 13.9
Silt 64.2 68.6
Clay 19.6 15.2 AASHTO Classification: A-4(6)
Comments: /
v
Reviewed by: \
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< Stantec

Particle-Size Analysis of Soils

ASTM D 422
Project Name Allen Fossil Plant - TVA, Memphis, Tennessee Project Number 172679016
Source STN-8A, 5.0'-5.5' Lab ID 794A
Sieve analysis for the Portion Coarser than the No. 10 Sieve
%
Test Method: ASTM D 422 Sieve Size| Passing
Prepared using: ASTM D 421
Particle Shape: Angular
Particle Hardness: Hard and Durable 3"
2II
Tested By: JF 11/2"
Test Date: 01-09-2010 1"
Date Received 12-16-2009 3/4"
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.7
No. 10 99.5
Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on: Total Sample No. 40 97.7
No. 200 83.8
Specific Gravity 2.64 0.02 mm| 436
0.005 mm 19.6
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 15.2
0.001 mm 12.0
Particle Size Distribution
ASTM oarse Gravel | FineGravel | C. Sand | Medium Sand _Fine Sand Silt 1 Clay
00 03 0.2 1.8 13.9 64.2 | 19.6
AASHTO Gravel Coarse Sand Fine Sand _Silt [ Clay |
05 1.8 13.9 68.6 [ 152
Sieve Size in inches Sieve Size in sieve numbers
4 3 1 314 3/8 4 10 16 40 100 200
1 =] T 1®
R ' ! b et - L 90
P DR S l R P e , |
RS ! ! ; I L 80
- : i i ] N - s —
. i ; IR c NG 3 i
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! EERE A ‘ TN £
L : IRI g - 60 @
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— i ! S i - 50 v
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R | H R
SN 30
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: i l : T 10
e : ! b — i - -
' . i i M P i Lt i . : 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments _—
Reviewed By \

File: frm_172679016_sum_794a Sheet: Hydro-Report

Preparation Date: 1998
Revision Date: 1-2008

Stantec Consulting Services Inc.

Laboratory Document
Prepared By: MW
Approved BY: TLK



Z: Stantec

ATTERBERG LIMITS

Project Allen Fossil Plant - TVA, Memphis, Tennessee Project No. 172679016
Source STN-8A, 5.0-5.5' Lab ID 794A
% + No. 40 2
Tested By KWS Test Method ASTM D 4318 Method A Date Received 12-16-2009
Test Date 01-12-2010 Prepared Dry
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (9) (9) Blows (%) Liquid Limit
20.55 18.41 11.14 29 29.4
21.16 18.78 11.08 23 30.9
21.19 18.74 11.20 15 32.5 30
Liquid Limit
40
38 e
36 _
X 34 - : —
E" 1
i 32 — . )
E \\ L )
8 30 \\ I e ~
1] | \ .
4
2 28 1 : -~
n 1 JE
Q 2 i N
24
22 ! _
20 ’
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
(9) (g9) (@) (%) Plastic Limit | Plasticity Index
18.54 17.20 11.03 21.7 22 8
18.62 17.27 11.19 22.2
Remarks:
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ATTERBERG LIMITS

Project Allen Fossil Plant - TVA, Memphis, Tennessee Project No. 172679016
Source STN-8A, 5.0'-7.0' Lab ID 794
Tested By KWS Test Method ASTM D 4318 Method A % + No. 40 36
Test Date 01-07-2010 Prepared Dry Date Received 12-16-2009
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (9) () Blows (%) Liquid Limit
23.98 21.38 11.73 35 26.9
21.22 18.94 10.70 28 27.7
23.56 20.72 10.91 20 29.0 28
Liquid Limit
40 - -- ; -
38 - -
36 - e _ -
X 34 e S S
= S - B =
Z
W 32 e e - e -
Zz IS DUNU S .
O 30 - : ——
i . - . ‘
4 ! '
E 28 1 ] " S
i -
24 : e e e
2] - f . — e
i e e - _ _
20 - .. »
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
(9) (g) (9) (%) Plastic Limit | Plasticity Index
18.23 16.96 11.12 21.7 22 6
18.19 16.90 10.89 21.5
Remarks:
Reviewed By 4\’/
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EM 1110-2-1906
Appendix X

30 Nov.

Failure Criterion:

70

Maximum Effective Principal Stress Ratlo

Effective Strength Envelope

| T
5] ¢'= 011 ftsf 4
. ¢'= 26.2 deg.
TAN §' = 0492 ATestA
o Fallure Skelch Fa"'{.r::gemh OTestB
2 TestA ATestC
]
3
(Jf:) 1 Pl ]
5
2 Fatare Skatoh |
ra Skelch
@ TestC
; ) i
¢) 1 2 3 4
Norial Stress (tsf)
Specimen No. A B C
Induced Pore Pressure vs, Strain Water content % W, | 423 | 63.5 | 53.5
2 finitat |Dry Density PCF o, | 776 | 60.8 | 675
= Data [Saturatlon % S, | 96.8 | 98.2 | 96.1
= Vold Ratlo e, |1.188)1.795] 1.514
g1 Waler content_% W; | 417 | 624 | 50.8
8 After |Dry Denslty PCF "o, | 706| e30] 713
£ o B v e Shear [Saturation % S¢ 400.0f 100.0] 100.0
£ Void Ratlo e | 1.134] 1.696] 1.381
o Final Back Pressure TSF y, | 612 | 676 | .6.40
-1 Minor Princlpal Stress TSF @ fallure  |oa't | 010 | 0.28 | 047
0 5 10 15 20 Maximum DeViator Sress
Strain (%) {isf) @ fallure (5¢-03)ye | G.BO | 079 | 1.2
Time fo {c1-c3')max min, ‘t, 339 | 797 | 107.9
{ ATestA OTestB OTestC Ultimate Deviator Stress,
tsq ft (o163 nfa | 057 | 0.91
initial Diameter, In. D, | 2.878] 2.877] 2.876
Controlled - Strain Test initial Helght, in. He | 6013 | 6.035 | 6.000
Descripiion of Specimens Fat Clay (CH), gray brown, molst, firm
Type of Specimen  Undisturbed . IType of test E
LL 92 |PL 28 |PI 64 |Gs 272 [Project Allen Fossil Plant (TVA)
Remarks:
Boring No. STN-1 Sample No. 3
{Depth Elev. 15.0~15.5', 16.7-16.2', 16.3-16.8'
Laboratory " Stantec |Date  9-25-09
TRIAXIAL COMPRESSION TEST REPORT

Filas 172679016 ¢u_3 Sheel: CE Finel-E
Preparalion Dale: 1898
Revision Dale: 1-2008

VA
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EM 1110-2-1206
Appendix X
30 Nov. 70

Failure Criterion:  Maximum Effective Principal Stress Ratio

Total Strength Envelope
] ]
2 c= tsf
] = deg.
TANG =
ATestA
o
£ OTestB
g CiTest C
7]
g 1
2
173
o / \ ,
0 1 2 3 4
Narmal Stress ({sf)
Speclmen No. A B G
Deviator Stress vs. Strain Water content % W, | 423 | 63.5 | 53.5
3 Initial 1Dry Density PCF qu 776 | 608 | 675
ﬁ Data |Saturation % S, | 96.8 | 96.2 | 96.1
£ Void Ratio g, |1.188] 1.7956 | 1.514
ﬂwg 2 . Water content % W, | 417 | 624 | 508
g After |Dry Density PCF Yd; 79.6f 83.0f 713
5 = Shear |Saluration % S 100.0f 100.0§ 100.0
8 1 S e f
.g e Vold Ratlo e 1.134] 1.686] 1.381
2 Final Back Pressura TSF Uy 612 | 576 | 540
0 Minor Principal Strass TSE oz | 036 | 0.72 | 1.08
0 5 10 16 20 WMaximum Deviator Stress
Strain (%) {tsf) @ failure (0r-Ogdusx | 080 | 079 | 112
Tirme to {o1-oahu,, Min. ty 338 | 79.7 | 107.8
ATestA OTestB  LiTestC Ultimate Deviafor Stress,
tsq ft {orogw | n/a | 057 | 091
{nitial Diamater, In. D, | 2,878] 2.877] 2.876
Controlled - Straln Test Initial Helght, in, Hy, | 6.013] 6.035} 6,000
Description of Specimens Fat Clay (CH), gray brown, molst, firm
- Type of Specimen _ Undistuwibed | Typeoffest R
LL 92 PL 28 iPi 64  |Gs 2.72  |Project Allen Fossil Plant (TVA)
Remarks:
Boring No. STN-1 |SampleNo. 3
Depth Elav. 16.015.5', 16.7-16.2, 16.3"16.8'
Lahoralory Stantec |Date  9-25-02
TRIAXIAL COMPRESSION TEST REPORT

Fites 172672016 _cu § Sheek: CE Final-T
Preparalion Dater 1938
Revisian Bale: 12008

Stantec Consulting Services Inc.

Labcraio!y@ﬁ /\/

ment
Prepared By: MW
Approved BY: TLK



Consolidated Undrained Triaxial Test
EM 1110-2-1906 Appendix X

Project Allen Fossil Plant (TVA) Project No. 172679016
Sample 1D STN-1, 16.0~15.5' & STN-1, 156.7-16.2' & STN-1, 16.3'-16.8' Test Number 3
Failure Criterion: Maximum Effective Princlpal Stress Ratio ¢'= 26.2 deg. ¢'= 0,11 tsf
P’ vs. ¢ Plot
. ]
ATestA
[l
8 |
T q o OTestB I
' fiTestC i
i
[V :
0 1 2 3 4
p' {tsf)
Deviator Stress and Induced Pore Pressure vs. Axial Strain
3
2 1 71 | ADS TestA
- ; - APP Test-A
g M
g: e _‘l = -.....___________l ODS Test-B
: 1 - ; S
g | ===
; ] @ PP Test-B
a2 | cadge L LT e,
i e Rl DTE TIPS IO R vaviaes £1DS Test-C
g wee A, EETS R
0 t . S e T Ll Y E P PP TP QPPTGS[-C
1
] 5 10 15 20
Ella: 172675016 cu_3 Sheet:Plols Axlial Strafn (%) Laboralory Document

tfon Date: 1998 . . P d By: MW
B s 2008 - Stantec Consulting Services Inc. Aoproved BY:TLK



EM 1110-2-1906
Appendix X
30 Nov, 70

Fallure Criterion:  Maximum Effective Principal Stress Ratlo

Effective Strength Envelope

] T
33 ¢’= 036 ftsf
] ¢'= 211 deg.
] TAN ¢’ = 0,385 , =1 [ATestA
] Faifure Skelch OTestB
¢ [ Feilure'Skeich 7} TestB
g 5] TestA / | I3TestC
5 ] ]
1 e
5 1 /% f\\\ Failt{f:m ce(ch i
o \
0 1 2 3 4 5 6
Normal Stress (tsf)
Specimen No. A B c
Induced Pore Pressure vs, Strain Water content % W, | 822 | 351 | 27.2
3 I Initial |Dry Density PCF 'a, | 87.6 | 839 | 866
Data [Saturation % S 952 | 951 | 785
G [+
£, N M—- . |[voldRatio e, | 0.903 | 0,986 | 0.924
¢ % " Waler content_% W, | 27.0 | 299 | 297
g1 / After |Dry Density PCF o, | os.6] o27] 930
& Shear |Saturafion % St 100.0] 100.0] 100.0
Y Vold Ratio e | 0.744] 0708} 0.792
L. Final Back Pressure TSF u, | 576 | 432 | 2.88
-1 Minor Princlpal Stress TSF @ fatiure  |aaf | 0.39 | 0.77 | 1.44
0 5 10 15 20 | Madimum Deviator Stress
Strain (%) ([Sf) @ failure {o4~08)max 1.51 2.23 285
Time to {o1-a3max min. 't 45.6 | 40.7 | 667.8
ATestA OTestB HTestC Ultimate Deviator Stress,
e it {o1-03)m nfa | nla n/a
X Initial Diameter, in. D, | 2.867] 2.871] 2.882
Controlled - Straln Test Initial Height, in. H, | 6.037 | 5.953 ] 6.141
Desciiption of Specimens Lean Clay (CL), gray, molst, firm
_ Type of Specimen  Undlsturbed _ IType oftest R
LL |PL IPl |Gs 2,67 |Projact Allen Fossll Plant (TVA)
Remarks: K
Boring No. STN-1, STN-2 |Sample No. 1
Depth Elev, 20.1-20.6', 20.7"-21.2', 36.0"-36.5'
Laboratory Stantec |Date  9-25-08
TRIAXIAL COMPRESSION TEST REPORT
/ /\‘/
File: 172679016_¢u_} Sheel: CE FinalE Laboratont Doctmnent
Préparation Dale: 1988 Prepared By: MW

Revision Date: 1.2008 Stantec Consulting Services Inc. Approved BY: TLK



EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion:  Maximum Effective Principal Stress Ratio

Total Strength Envelope
] T i
8 = tsf
: = deg.
; TAN § =
43 ' ATestA
g | _ O Test B
] 3 B
HIEE : [1Test C
a3
@3
§
52
13 Ao L I
NadVAuR)
0 -
0 1 2 3 4 5 6 7 8 9 10
Normal Stress {{sf)
Specimen No, ) - A B [+
Deviatar Stress vs. Strain {Water content % W, | 322 | 351 | 27.2
5 Initlal {Ory Density PCF y'du 876 | 839 | 866
o Data [Saturation % S, | 962 ) 951 | 785
£4 Void Ratlo e, | 0.903 | 0.986 | 0.924
§3 Water content % W, | 27.9 | 299 | 20.7
& - After |Dry Denslty PCF ", | o568 e27] o930
W .'-'_‘-_e_-.—h——* -
52 /,ffr: = | |Shear [Safuralion % & | 100.0] 100.0] 100.0
4 Vold Ratio o | 0.744] 0.700} 0.792
8 jFinal Back Pressure  TSF Ug 576 | 432 | 2.88
1] Minor Principal Stress TSF oy | 072 | 216 | 3.60
o 5 10 15 20 Madmum Devialor Stess
Strain (%) (tsf) @ fallure {oroama | 151 | 223 | 265
Time 10 {o4-0a)usay, MIN, t | 455 | 49.7 | 667.8
[ aTesta oTests mTestc | “Uliimate Devialor Stess,
sq {or-cadat nla | nfa | nia
linittal Diameter, In. D, | 2.867] 2.871] 2.882
Contralled - Strain Test Iinitial Helght, in, ) IH, | 6,037 ] 5.953 | 6.141
Description of Specimens Lean Clay (CL), gray, moist, firm
Type of Specimen _ Undlsturbed _ [Type offest R
JLL 1PL {Pi lGs 267 |Project Allen Fossll Plant (TVA)
Remarks: ; .
|Boring No. STN-1, STN-2 |SampleNo. 1
|Depth Elev. 20.1-20.8, 20.7*-21.2', 36.0'-36.5'
|Laboratory Stantec |Date  9-26-09
I TRIAXIAL COMPRESSION TEST REPORT
Fifa: 172679016 cu_t Shest:CE Flnal-T ) Laboratory meenl\
Foton oo 12008, Stantec Consulting Services Inc. Flichutobipd



Consolidated Undrained Triaxial Test
EM 1110-2+1906 Appendix X

Project Allen Fossil Plant (TVA) Project No. 172679016
Sample ID  STN-1, 20.1"-20.6' & STN-1, 20,7'-21.2' & STN-2, 36.0'-36.5" Test Number 1
Failure Criterion: Maximum Effective Principal Stress Ratio ¢'= 284 deg. ¢'= 0,26 fsf
p'vs. g Plot
3 ' e
2 ATestA
%‘ R
; s / OTestB
ETestC
1 /< E:‘
0 i 2 3 4 5 6
p' (tsf)
Deviator Stress and Induced Pore Pressure vs. Axial Strain
3
2t ADS Test-A
APP Test-A
a TTTTTTTTTTT ] 0DS TestB
r 1
G
2 @ PP Test-8
w3
[»3
108 Test-C
0 R AT AR St L oo a2t Tee g Jiman, . PP Tesk-C
i i
4 1 i
o 5 10 18 20 %
File; 172679016 cir § Sheek: Plals BAxial Strain (%) Laboralory Document
A Stantac Consulting Services Inc. Prapared By: MW

Approved BY: TLK //
~
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Appendix X
30 Nov. 70

Failure Criterion:  Maximum Effective Principal Stress Ratlo

Effective Strength Envelope

| 7 ol
c'= 0.03 ftsf
] ¢'= 31.9 deg.
3 TAN ¢' = 0.622 ] ATestA
3 1 Faifure Skelch
g [ Fafiure Skaich / restB OTestB
£ TeslA / £iTest C
ﬁ Fallure Skeich
1 / \ TestC
0 'A ’ !}
0 1 2 3 4 5 6 7
Normal Stress (isf)
Specimen No. A B C
Induced Pore Pressure vs, Strain IWater content % W, | 413 | 412 | 354
3 Initial |Dry Density PCF o, | 783 | 788 | 852
. f Data {Saturation % S, | 873 | 984 | 983
= /.’—-—-—\.3._.__.__ Vold Ratio 6, | 1.137 ] 1.122 | 0.965
g2 / Water content % Tw, | 327 | 205 | 268
’@’ = After  |Dry Density PCF "o, | 8o.1] 934| 989
£ - Shear |Saluralion % Sy | 100.0] 100.0] 100.0]
| ) Vold Ratio o | 0.877) 0.792] 0.691
o % “’ Final Back Pressura TSF u, | 576 | 432 | 2.88
e T Minor Princlpal Stress TSF @ fallure o | 025 | 0,76 | 1.37
0 5 10 15 20 | Maximum Deviator stress 'l'
Strain (%) (lsf) @ failure | (of-osdms { 072 | 208 | 3.25
Time fo {¢1-a3')max min. |1 769.3 | 3824 | 457.2
| ATestA OTestB mTestC Ullimate Deviator Stress,
teq ft {o1-03)n n/a nfa n/a
. Inifial Diameter, In. Dy 2.848] 2.843| 2.860
Controlled - Strain Test Iniflal Height, In, He | 5.954 { 5.940 | 5,976
Dascription of Specimens Lean Clay (CL), gray, molst, soft
Type of Specimen _ Undisturbed IType of test E
LL 38 IPL 20 fﬁl 18 |Gs 2.68 |Project Allen Fossli Plant (TVA)
Rernarks:
Boring No. STN-1 |Sample No. 2
Depth Elev. 26.527.0°, 27,027.5', 27.5-28.0/
Laborafory Stanteo {Date  9-25-09
TRIAXIAL COMPRESS{ON TEST REPORT

_ File: 172679016 cu_2 Sheef: CE_Final-€
Preparafion Date: {698
Revislon Dale: 12008

Stantec Consuiting Services Inc.

Laboralory Document

Prepared By:
Approved 8Y:

4

Mw
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Appendix X
30 Nov. 70

Failure Criterion:  Maximum Effective Principal Stress Ratio

Total Strength Envelope

] | !
5 c= tsf
E = deg
] TAN G =
4 ATestA
E OTestB
2 KTestC
3
5
I
] /‘
0 7N / 7(\ \
0 1 2 3 4 5 5] T 8 9 10
Normal Stress (tsf)
Specimen No. A B C
Deviator Stress vs, Straln Water content % W, | 413 | 41.2 | 354
5 finitiat {Dry Denstty PCF ", | 783 | 788 | 852
g Data |[Saturation % S, | 973 | 984 | 983
€4 Vold Ratlo e, | 1.137 | 1.122 | 0.965
g 3 P Water content % W | 327 | 295 | 25.8
8 /f"’ After  |Dry Densily PCF Yo, | 80| o934] 989
52—/ e {Shear [Saturation % S; | 100.0] 100.0] 100.0
k| 1 ya Void Ratio () 0.877} 0.792} 0.691
iy e Final Back Pressure TSF 10, | 6.76 | 4.32 | 2.88
4] {Minor Principal Stress TSF oa | 072 | 2,16 | 3.60
0 5 10 15 20 Maximuim Deviator Siress "
Strain (%) {tsf) @ failure (oroalme | 072 | 2.08 | 3.25
Time to {oy-0a)yex, MiN. 13 769.3 | 382.4 | 457.2
ATestA OTestB OTestC | Ultimate Deviator Stress,
tsq ft {or-oghu nia | nfa | nfa
|initial Dlameter, in. D, | 2.848] 2.843] 2.860
Controlled - Strain Test llnitial Heilght, In, Ho | 5.954-] 5.940 §{ 5,976
Description of Spacimens Lean Clay (CL), gray, moist, soft
Type of Speciman __Undisturbed JType oftest R
LL 38 |PL 20 |pi 18  |Gs 2.68 |Projsct Allen Fessil Plant (TVA)
Remarks: R
Boring No. STN-1 |Sample Na. 2
Nepth Elev. 26.5%27.0', 27.0-27.5', 27.5-28.0°
Laboratory Stanfec |Date  9-25-08
TRIAXIAL COMPRESSION TEST REPORT
Fila: 122579016, cu_2 Shesk: CE_Final-T . Latioratary Document
e S 2008 Stantec Consulting Services Inc. e B

Approved BY;
/ﬂ £
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Consolidated Undrained Triaxial Test
EM 1110-2-1806 Appendix X

Project Allen Fossil Plant (TVA) Project No. 172679016
Sample ID  STN-1, 26.5'-27.0' & STN-1, 27.0'-27.5' & STN-1, 27.5-28,0" Test Number 2
Failure Criterion: Maximum Effective Principal Stress Ratio ¢'= 319 deg. ¢'=  0.03 tsf
p' vs. g Plot
3

q (tsf)
[
\

/ ATestA
/ OTestB - l

|
OTestC !

i
%
5 8 7
Deviator Stress and Induced Pore Pressure vs. Axial Strain

5
4

; ADS TestA

H_____._,-e—»""""w""" e |
et 3
o n APP Test-A
! ODS TestB
ARt e RIS - SO &PP Test-
e - est-B
1DS Test-C
EETTTN TR S (R PP YT SO
‘ VaspaasaToee., Aronas #HPP Test-C
B s VL DT RS SN crevrannrdancrao,
0+
o 5 10 15 2 /M V
e 1126750516, 50,2 Shaotsels Axial Strain (%) . Laoratory Dagimenf
Preparation Date: 1996 amansd B I

Re oo Date: 14005 Stantec Consulting Services Inc. Approved BY: TLK



EM 1110-2-1%06

Appendix X
30 Nov. 70

Failure Criterion:

Maximum Effective Principal Stress Ratio

Effective Sfrength Envelope

i c'=0.11 tsf | |
] $'= 33.1 deg. '
51 .. |TAN ¢ = 0652 e : . L | [ATesA
] T . Failurs Skewch 1
o { T 1 | TeslB ,oTestB{
£ 1 [Faliure Sketeh ' |2 TestC:
3 1 Tesl A l i
g2 U S S - ‘
2] 1 ¢ ]
é Failure Sketch
1 H alure ket
@ 1 Teal C
1= - s — -
; : |
0 ; { ' ! ! .
0 1 2 3 4 5 6 7
Nornmal Stress (tsf)
Specimen No. A B8 C
Induced Pare Pressure vs. Straln Water content % W, | 22.7 | 28.3 | 25.0
2 : Initial |Dry Oensity PCF Y4, | 983 | 1027 967
- ' .__.1 |pata |[Saturation % S, | 887 | 101.8] 93.7
) Void Ralio e, | 0.878| 0.604] 0.704
g Water content % W, | 247 | 231 | 231
2 After |Dry Density PCF Ta, | 997| 1024| 1024
i Shear |Satration % S 100.0] 100.0} 100.0
£ Void Ratlo e | 0.653] 0.809] 0.610
a Final Back Pressure TSF Ug 8.12 | 540 | 4.32
Minor Principal Stress TSE @ fallure  |oof | 0.16 | 0.70 | 1.20
Maximum Deviator Stress
Straln (nﬁx) (tSf) @ fallure (0'1'-63'),““ 0.79 1.97 3.40
r Tima to (o1-¢3)max min. y 8.1 | 15.8 | 165.0
{ ATestA ©TestB OTestC Ultimate Deviator Strass,
Vsq ft {103 na nfa nfa
Initial Diameter, in. De 2.862) 2.845| 2.859
Controlled - Strain Test Inltial Height, In, H, | 5903 ] 6.250 | 6.760
Description of Specimens Sandy Lean Clay (CL), brown, maist, firm
Type of Spacimen  Undlsturbed lType oftest R
LL [PL |Pi {Gs 2,64  |Project Allen Fossil Plant ~ TVA, Mermphis, Tennassee
Ramarks;
Boring No. STN-3A [Sample No. 5
Dapth Elev, 4.0-4.5' 46-5.1, 6.8-7.1
Laboratory Stantec [Date  1-12-10
TRIAXIAL COMPRESSION TEST REPORT

Fie: 17267201%_cu_S Shesi CE_Findl-E

Preparalon Date: 1838
Rawigion Dale: 1-2008

tantec Consulting Services Inc.

72

Laboraory Dosument
Propared By: MW
Approvad 8Y TLK



EM 1110-2~1306
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Total Strength Envelope
T T T f | I 7 g
53 —- = tsf - i 1 I : — — 3
1 = deg_ ; ) 1 [
z TANG = | | R
4 3 — E T - - . s . g : '6TestA
E l ! - o TestB |
w , ! . I TestC:
E 3 3 - | - _= - I ——— ree e e . .. .. [ Bppiiutuiibug
a ' ‘
8§ 3 .
%’ 2 _g_ — ——— ; Hl .._i_ —_ L. e
E 5 ; .
13.— — _._J. - .
4 |
3 ! |
0 A T : { ; : : ; r v
0 1 2 3 4 5 5] 7 8 9 10
Normal Stress {tsf)
Specimen No. A B C
Deviator Stress vs. Strain Waler content % W, | 22.7 | 23.3 | 25.0
. Initial {Dey Density PCF e, | 98.3 | 1027 967
o - - } -4 |Data [Saturation % S, | 88.7 [ 101.8] 93.7
£ 51 ' : Void Rallo e, | 0.676 | 0.604 ] 0.704
@4 i Water cortent % W, | 247 | 231 | 231
@ 4
23l After |Dry Density PCF Yo, | 99.7] 102.4] 1024
5 5 ] Shear |Saturation % S 100.01 1000 100.0
30 Void Ratio e | 0.663| 0.609] 0.610
& 14 Final Back Pressure TSF U. | 612 | 540 | 4.32
0 Minor Princlpal Stress TSF Ga 0.36 | 1.08 | 2.16
0 5 10 15 20 Maximum Deviator Stress
Strain (%) (tsf) @ failure (c1-Ta)mex 079 | 1.97 | 3.40
Time 10 (a4l ML v | 81 | 158 | 135.0
["aTestA oTestB mTestC | Ulimate Deviator Stress,
I
tsq ft (61-Ca)un n/a n/a n/a
Iniffal Diameter, in. Dy 2.862| 2.845| 2.859
Controlled - Strain Tast {nitfal Haight, in. H, | 5.903] 6.250 (| 5,760
Description of Specimens Sandy Lean Clay (CL), brown, moist, firm
Type of Speciman  Undisturbed lType oftest R
LL [PL |PI |Gs 2.64 |Project Allen Fossil Plant - TVA, Memphis, Tennessee
Remarks:
Borlng No. STN-3A |Sample No. &
Depth Elav. 4,045, 4.6-5.1", 6.6-7.1"
Laboratory Stantec |Date  1-12-10
TRIAXIAL COMPRESSION TEST REFORT

Fila: 172879018_cu_§ Shesi: CE_Final-T i

Leberaery Dacument
Erepsratior Dala: 1888

. . Preparcd By: Mw
cevigion Date: 12008 Stantec Consulti?g Services Inc. Agproved BY-TLK



Consolidated Undrained Triaxial Test
EM 1110-2-1906 Appendix X

Profect Allen Fassil Plant - TVA, Memphis, Tennessee Project No. 172679016
Sample D STN-3A, 4.0'-4.5' & STN-3A, 4.6-5.1' & STN-3A, 6.6-7.1' Test Number 5
Failure Criterion: Maximum Effective Principal Stress Ratio = 33.1 deg. ¢'= 011 tsf
p' vs. q Plot
. ]
: ! f
O ,
[ ATestA
i
i OTest8
‘ OTestC l
| | Bresc |
8 7
P’ (tsf)
Deviator Stress and Induced Pore Pressure vs. Axial Strain
6 .
|
1 /'._,4»"‘
H . / :__.,..ﬂ —
. . | . b .. ]| ; ADS TestA E
- E
= | APP TestA
£ I i
g: ' ODS Test8
= i
< ® PP Test-B |
[72] 5
a . i
DS Test-C |
|
PP Test-C t
Trevtaewgy, /
-1 4 ; ! :
) 5 10 15 20 %

File. 172675046_cu_$ Sheal: Plots Axlal Strain (%) Labaralary Doctmemt

Preparaton Date: 1688 . « Prepared By. MW
Ravicion Data: 12008 Stantec Consulting Services Inc. Appraved BY: TLK
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Appendix X
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Failure Criterion:

Maximum Effective Principal Stress Ratio

Effective Strength Envelope

1
c'= 0.08 tsf

1 ¢'= 28.2 deg.
; TAN ¢' = 0.536 i [ATest, A‘I
2 i .| Faiture Sketeh | -
o Fallurz Sketch : TestB OTestB |
2 TestA OTestC |
- bbbl
&
2
®
3
©
r Failure Skelch |~
« Test C
I3
0 1 2 3 4 5
Normal Stress (tsf)
Specirmen No. A B C
Induced Pore Pressure vs. Strain Water content % W, | 4563 | 54.1 | 555
3 Initial {Dry Density PCF 4, | 80.4 | 67.1 | 65.1
= Data |Saturation % S, | 113.9] 98.0 | 957
n
= ! Void Ratio 8, | 1.0611} 1.457 | 1.532
g2 z Water content % W, | 365 | 42.4 | 384
§ After |Dry Densily PCF Id, 83.9f 77.8} 82.1
a . : Shear [Saturation % S 100.0] 100.0] 100.0
g . Void Ratio 1 0.664| 1.119] 1.006
o Final Back Pressure TSF Ug 576 | 432 | 2.88
Y T T T Minor Principal Stress TSF @ failure  jog'f | 0.27 | 0.86 | 1.09
0 5 10 15 20 Maximum Deviator Stress
Strain (%) (tsf) @ failure (163 dmax 0.76 | 1.70 | 2.3%
: Time {0 (o1-03)max min. Tt 2313|3771 4136
| ATestA OTestB OTestC Ultimate Daviator Stress,
vsq ft {0153 ) nfa | 1.67 | 2.30
Initlal Diameter, In, D, | 2.866} 2.866| 2.873
Controlled - Strain Test initial Height, in. H, | 6,038 | 6.033 | 5.994
Description of Specimens Lean Clay (CL), gray, moist, firm
Type of Specimen  Undisturbed IType of test -R
L fPL P [Gs  2.64 [Project Allen Fossil Plant (TVA)
Remarks:
Boring No. STN-9 |Sample No. 4
Depth Elev. 28.0'-28.5', 36.0'-36.5', 36.5'-37.0"
Laboratory Stantec [Date  10-6-09
TRIAXIAL COMPRESSION TEST REPORT
4 Zc ; X
File: 172679016 _cu_4 Sheel: CE_Final-€ Laboratery Décument
Preparalion Date: 1898 . . Prepared By: MW
o Dote: 1.2008 Stantec Consulting Services Inc.

Approved BY: TLK
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Failure Criterion:

Maximum Effective Principal Stress Ratio

Total Strength Envelope

5 c= tsf
h = deg.
] (I TAN ¢ =
41 e g : ATestA
[~y : : i
£ ' OTest B
241 ’ CI1Test C i
g 2 T
@
§ I
£ 2 I e : -
0 : . .
] | | ; : :
ol TN \ § ; g
0 1 5 <] 7 8 9 10
Normal Stress (tsf)
Specimen No, A B C
Deviator Stress vs. Strain Water content % Wo | 453 | 641 | 555
6 Initial |Dry Density PCF Yo | 80.4 | 67.1 | 65.1
= Data |Saturation % S, | 113.9] 98.0 | 957
24 Void Ratio e, | 1.061 | 1457 | 1.532
3 Water content % We | 365 | 424 | 38.1
@
= After |Dry Density PCF Yo | e39| 77.8] 821
5 Shear |Saturation % S¢ 100.0f 100.0f 100.0
g Veid Ratio N 0.964{ 1.119} 1.006
3 Final Back Pressure TSF u, | 576 | 432 | 2.88
Minor Principal Stress TSF o3 | 072 | 2.16 | 3.60
Maximum Deviator Stress
Strain (%) (tsf) @ failure (6163 )max 0.76 | 1.70 | 2.31
E Time {0 (04-03)uas, MiN. t; 2313} 377.11 413.6
| ATestA OTestB [OTestC Ultimate Deviator Stress,
tsq ft (613Gl nfa | 1.67 | 2.30
Initial Diameter, in. Dy 2.866] 2.866! 2.873
Controfled - Strain Test Initial Height, in. H, | 6.038 | 6.033} 5.994
Description of Specimens Lean Clay (CL), gray, moist, firm
Type of Specimen  Undisturbed 'Type of test ??
LL [PL {Pi [Gs  2.64  [Project Allen Fossil Plant (TVA)
Remarks: .
Boring No. STN-g [Sample No. 4
Depth Elev. 28.0'-28.5', 36.0'-36.5', 36.5"-37.0'
Laboratory Stantec [Date  10-6-03
TRIAXIAL COMPRESSION TEST REPORT

File: 172679016_cu_4 Sheet: CE_Final-T
Praparalion Date: 1998
Revision Dale: 1-2068

‘Stantec Consulting Services Inc.

Laboratory Qocufnent
Prepared 8y: MW
Appraved BY: TLK
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Consolidated Undrained Triaxial Test
EM 1110-2-1206 Appendix X

Project Allen Fossil Plant (TVA) Project No, 172679016
Sample ID  STN-D, 28.0-28.5' & STN-9, 36.0'-36.5' & STN-8, 36,5-37.0' Test Number 4
Failure Criterion: Maximum Effective Principal Stress Ratio ¢'= 28.2 deg. ¢'= 0.08 tsf

p'vs. g Plot |

ATestA
& i
2 :
e OTestB z
I
CTestC |
-
0 1 2 3 4 5
p' (tsf)
Deviator Stress and Induced Pore Pressure vs. Axial Strain
4
|
i :
| :
3 i o N —
I A DS Test-A
!
& PP Test-A
o
a
& O DS Test-B
a2
2 ® PP Test-B
w0
fa
£1DS Test-C
1 PP Test-C

File: 172679016_cu_4 Sheel: Plols Axial Strain (%) Laboratory Docudent kY

Praparalion Daie: 1998 . . Preparsd By: MW
Revision Dale: 1-2003 Stantec Consuftlng Services Inc. Approved BY: TLK
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Laboratory Permeability
Testing



Hydraalic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter
ASTM D 5084-03

Stant:

Project Name Allen Fossil Plant (TVA) Project No. 172679016

Source STN-1, 34.6'-36.5 TestiD - 490

Visual Classification Lean Clay (CL), gray brown, wet, soft Prepared By KDG

Undisturbed XX Specific Gravity 2.67  ASTM D854-A Date 9-14-09
Maximum Dry Density (pcf) Percent of Maximurm

Permeant: De-alred tap waler
Selection and Preparation Comments:

Specimens (if compacted) were compactad in a Procior Mold as follows: The Maximum Dry Density was converted to Wet Density,

this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
19 blows per layer. The densily was varled by reducing the helght of the drop by the amount listed beside "Compacted”,
The specimen was kimmed from the bottom two layers.

Initial After
Specimen | Consolidation | After Test
Data Data Data Final Pressures {psil)
Height {in.) 1.4591 1.3680 1.3691f Chamber 75
Diameter {in.) 27977 . 2.8062 Influent 70
Moisture Content (%) 364 . — 31.3] _ Effluent 65ppplied Head Difference (psi) 5
Dry Unit Welght (pef) 840! s 0.8 Back Pressure Saturated to (psi) 65
Void Ratio 0985 oo 0.836 Maximum Effactive Consolidatlon Stress (psi) 10
Degree of Saturation (%) 988 . 100.0 Minimum Effective Consalidation Stress (psi) 5
Trmmings MC (%) 37.9
Hycraulic Conductivity
Clock Tap Test Tima k k k@20°C | k@20°C
Dale {24H:M) | Temp.°F | BoftomHead | Head (sec) (s) {cmis) {m/s) {cm/s)
9-17-09 7:59 70.0 22.21 3.36 0 e s —
9-17-09 8:40 70.0 21.40 4.32] 2.46E+03 7.2E-10 7.26-08 7.0E-10 7.0E-08|
9-17-09 8:59 70.0 21.03 4,77} 1.14E403]  7.3E-10 7.3E-08 7.1E-10 7.1E-08
8-17-09 19 70.0 20.63 5.21}] 1.20E+03] 7.1E-10 7.1E-08 7.0E-10 7.0E-08!
9-17-08 9:44 70.0 20,14 578 1.60E+03} 7.3E-10 7.36-08 7.1E-10 7.1E-08]

Corrected Permeability

vs. Time

TOE-06 Ty ="-—=-:- gy
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E WOE07 jememes ==
8 =g
X ! L
1.0E-08 1 et
0.0 20.0 40.0 60.0 80.0 1000  120.0
Time {min.}
Averags Hydraulic Conductivity @ 20° C (last 4 delerminations) mis
Average Hydraulic Conductivity @ 20° C (fast run) mis

Filgs frmx_172679016_fhp 480 Shasl: Report

Preparalion Dale Z-20-95
RevisloreDale: 1-2008

A gradient of approximately 82.7 was used for this test.
This gradient exceeds ASTM guidelines for maximum
gradient, but was used to achieve lhe requeslors
desired test duration. Examination of the sample shows
no signs of material loss or clogging that may affect

test results,

7.04E-10
7.04E-10

Stantec Consuifing Services Inc.

cm/s 7.04£-08
omis___T7.04E-:08
Reviewed by: W)
Laboratory Document
Prepared BydW

Approvad By; TLK



Hydraulic Conductivity of Saturated Porous Materials
" Using a Flexible Wall Permeameter

ASTM D 5084-03
Project Name Allen Fossll Plant (TVA) Project No. 172678016
Source STN-2, 36.0-38.0 Test ID 4928
Visual Classification Lean Clay (CL), gray brown, moist, firm Prepared By KDG
Undisturbed XX Specific Gravity 2,68  ASTM D854-A Date 9-14-08
Maxirmum Dry Densily (pef) Percent of Maximum

Permeant: De-aired tap water
Selection and Preparation Comments:

Specimens (if compacted) were compacted In a Practor Mold as folfows: The Maximum Dry Density was converted to Wet Density,
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using

18 blows per layer. The densily was varled by reducing the height of the drop by the amount listed beside “Compacted".

The specimen was timmed from the boltom two layers,

Initial After
Specimen | Consolidation| After Test
Data Data Data Final Pressures (psi)
Height (in.) 1.4779 1.4586 1.4586] Chamber 75
Diameter (in.) 28083) ... 2.7945 Influent 70
Molsture Content (%) LR 34.9 Effluent G5 ppplied Head Difference {psi) 5
Dry Unit Weight (pcf) 853 ... .. 86.9 Back Pressure Saturated to (psi) 85
Void Rafio ' 0970} s 0.932 Maximum Effective Consolidation Stress (psi) 10
Degree of Saturation (%) 958 ... 100.7 Minimum Effective Consalidation Stress (psi) 5
Trimmings MC (%) 37.7
Hydraulic Conductivity
Clock Top Tast Time k k k@20°C | k@20°C
Date (24H:M) | Temp. °F | Bottom Head Head {sec) (m/s) (cmis) {rmis) {om/s)
9-17-08 765 70.0 2244 3.33 [4 - - — —
9-17-08 8:39 70.0 21.85 4.02) 2.64E+03 5,2B-10 5.2E-08 - 6.1E-10 5,1E-08
9-17-00 8:57 70.0 21.61 4,32} 1.08E+03] 5.4E-10 54E-08 5.3E-10 5.3E-08
9-17-09 9:19 70.0 21.32 4.86] 1.32E+03] 5.2E-10 5.2E-08 5.1E-10 5.1E-08
9-17-09 9:43 70,0 20.99 5.04] 144E+03] 54E-10 5.4E-08 5.3E-10 5.3E-08
Corrected Permeabillty vs. Time A gradient of approximately 93.4 was used for this fest.
1.0E-07 == T 5 = = This gradient exceeds ASTM guldelinas for maximum
v T ;"' = = Rt gradient, but was usad to achieve the requasiars
a + desired test duration, Examination of the sample shows
5, ¥ . no signs of material loss or clogging that may affect
¥ lest resuits.
1.0E-08 + :
0.0 20.0 40.0 60.0 80.0 100.0 1200
Time (min.)
Average Hydraulic Conductivity @ 20° C (last 4 determinations) mfs  5.17E-10 cm/s 5.17E-08
. Average Hydraulic Conductivily @ 20° G {lasf run} mis  5.47E-10 cmfs 5.17E-08
Reviewad by: ~ \
file: frm_172679018_hp_492b Sheet: Report - Labaralory Document
et Stantec Consulting Services Inc. e

Approved By: TLK



& Stantec

Hydraulic Conductivity of Saturated Porous Materials

Project Name Allen Fossli Plant - TVA, Memphis, Tennessee

Source

Using a Flexible Wall Permeameter

ASTM D 5084-03

Project No.

STN-2A, 10.0~12.0', Ti - 10.0-10.5'

Tost D

Visual Classification

Silty Clay (CL-MLY}, gray, moist, firm

172672016

789

Frepared By KDG

Undisturbed XX Spacific Gravity 268  ASTMD854-A Date 1-7-10
Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water
Salection and Preparation Commients:
Specimens (If compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density,
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted Into the meld using a Proctor Hammer using
25 blows per layar. The densily was varied by reducing the height of the drop by the amount listed beside “Compacied"”.
The specimen was trimmed from the botiom two layers.
[nitial After
Specimen | Consolidation | After Test
Data Data Data Final Pressures (psi)
Height (In.) 2.4529 24182 2.4228| Chamber 75
Diameter (in.) 28030 ... 2.7798 Influent 70
Moisture Content (%) 2540 . 25.6 Effluent 65hpplied Head Difference (psi) 5
Dry.Unit Weight (pcf) 86.2] .. 99.0 Back Pressure Saturated to (psi) 65
Void Ralio Q7401 . 0.690 Maximum Effective Consolidation Stress (psi) 10
Degrea of Saturation (%) 924| 09.6 Minimum Effective Consolidalion Stress (psi) 5
Trimmings MC (%) 27.8
Hydraulic Condugtivity
Clock Top Test Time k k Kk@20°C | k@20°C
Date (24H:M) | Temp. °F | Bottom Head Head (sec) (m/s) {om/s) (mvs) {cm/s)
1-8-10 12:40 72.0 21.32 4.16 0 - —= —_— —
1-8-10 13:15 72.0 21.13 4,361 2.10E+03 1.3E-09 1.3E-07 1.3€-08 1,307
148-10 13:48 72.0 20,93 4.54] 1.98E+03 1.4E-09 1.4E-07 1.3E-09 1.3E-07
1-8-10 14:26 72.0 20.69 4790 2.28E+03 1.6E-09 1.6E-07 1.5E-09 1.9E-07
1-8-10 15:22 72.0 20.36 5.13| 3.36E+03 1.4E-09 1.4E-07 1.4E-09 1.4E-07
Corrected Permeability vs. Time A gradient of approximately 56.3 was used for thls test.
1.0E-08 == T = = - ; : This gradient exceeds ASTM guidelines for maximum
0 — o b= . ——=: =3  gradient, but was used ta achlava the requestors
4 — : 7 - desired test duration. Examination of the sample shows
g - R “‘; T I 1 nosigns of material foss or clogging that may affect
¥ omo7 . * EY. | N test results.
0.0 50.0 100.0 150.0 200.0
Time (min.}
Average Hydrautic Conductivity @ 20° C (last 4 determinations) m/s  1.35E-09 em/s 1,35E-07
Average Hydraulic Conductivity @ 20° C (last run) m/s  1.35E-09 cm/s 1.356-07
Reviewed by:
File 172679014_fhp_79¢ Sheel: Repon Lsborsicry Dacumant

Preparation Date 2-20-98

Revision Dals 1-2008 Stantec Consulting Services Inc.

Freparad By JW.
Approvad By TLK



Project Name Allen Fossll Plant East Ash Pond

Hydraulic Conductivity of Saturated Porous Materials

Using a Flexible Wall Permeameter
ASTM D 5084-03

Project No.

STN-6, 8.0-10.5', 10.6-12.9', 12.0~13.5, 13.5-15.0'

TestID

Silty, Clayey Sand (SC-SM), brown

Prepared By

Source

Visual Classification
Compacted 0 In, spacer
Permeant.

De-alred tap water

Selection and Preparation Comments:

Specific Gravity

Maximum Dry Density (pef)

2.64

ASTM DB54-A
94.3

Date
Percent of Maximum

172679018
93
KDG

10-22-09
99.5

Spacimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Dehsity was converted to Wet Density,
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted Into the mold using a Proctor Hammer using
19 blows per [ayer. The densily was varied by reducing the height of the drop by the amount listed beside "Compacted".

The specimen was timmed from the bottom two layers.

Files 172678016 _fhp 93 Sheel: Report

Preparation Dale 2-20-98
Reviston:Date £-2008

Stantec Consulting Services Inc.

initial After .
Specimen | Consolidation | After Test
Data Data Data Final Pressures {psi)
Height (in.} 1.3811, 1.3340 1.3369] Chamber 72
Dlameter (in.) 280131 ... 22,7863  Influent 67
Molsiure Content (%) 200 | 26.3] _ Effluent 65hpplied Head Differenca (psi) 2
Dry Unit Welght (pcf) 58 28.0 Back Pressure Saturated to (psl) 85
Vold Ratio - 0786f ... 0.682 Maximum Effective Consolidatlon Stress (psi) 7
Degree of Saturation (%) w8 101.7 Minimum Effective Consolidation Stress (psi) 5
* Trimmings MG (%) 240 .
Hydraulic Conductivity
. Clock Top Test Time k k k@20°C | k@20°C
Date (24H:M) | Temp. °F | Boitom Head Head (sec) {mis) {cm/s) {m/s) (em/s)
10-23-08 11:18 70.0 14.75 10.33 0 e e g -—
10-23-09 1118 70.0} 13.64 11.46] 6.00E+01 3.7E-07 3.7E-05 3.6E-07 3.6E-05
10-23-09! 11:20 70.0 12.64 1246} 6.00E+01 3.5E-07 3.5E-05 3.4E-07 3.4E-05
10-23-09 11:21 70.0 11.58 13.55] 6.00E+01 3.9E-07 3.9E-05 3.8E-07 3.8E-05
10-23-09 11:22 70.0 10.58 14.56] 6.00E+01 3.0E-07 3.9E05 3.86-07 3.8E-05
10-23-09 11:23 70.0 9.58 1552 6.00E+01 3.8E-07 3,8E-05! 3.7E-07 3.7E-05
Corrected Permeabllity vs. Time A gradient of approximately 99.9 was used for this test.
1.0E-03 This gradient exceeds ASTM guidelines for maximum
g i = f i |  gradlent, but was used to achieve fhe requestors
&2 1 desired test duration. Examination of the sample shows
g 1.0E-04 1@ no signs of material Ioss or clogging that may affect
vy ¥ ¥ ! T test results.
1.0E-05 ! ! ! ! !
0.0 1.0 29 3.0 4.0 5.0 6.0
Time (min.)
Average Hydraulic Conduclivity @ 20° C (last 4 determinations) mis  3.66E07 cm/s 3.66E-05
Average Hydraulic Conductivity @ 20° C (last run) mis  3.66E-07 cm/s 3.66E-05
Reviewad by:

~-

Lahoralory Dacument
Prepared ByuW
Approved By: TLK



Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter
ASTM D 5084-03

Project Name Allen Fossil Plant (TVA) Project No, 172679016

Source STN-7, 30.0-32.0 . TestID 495

Visual Classification *  Sandy Lean Clay with Gravel (CL), gray, wet, soft Prepared By KDG

Undisturbed XX Specific Gravity 2,66  ASTM D854-A Date 9-14-09
Maximum Dry Density {pcf) Percent of Maximum

Pemmeant:  De-aired tap water
Selection and Preparation Comments:

Spedimens (If compacied) were compacted in a Proctor Mold as follows: The Maximurn Dry Density was converted fo Wet Denslly,
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into tha rmold using a Proctor Hammer using

25 blows per layer. The densily was varled by reducing the height of the drop by the amount listed beside "Compacted".

The specimen was frimmed from the boltom two layers.

Initial After |
Specimen | Consolidation | After Test
Data Data Data Flnal Pressures (psi)
Height (in.) 2.4535| 2.3895 2.3909 Chamber 75
Diameter {In.) 27903) . 2.7747 Influent 70
Molsture Content (%} (K] 16.1 Effluent 65hppliad Head Difference (pst) 5
Dry Unit Weight (pef) (L 114.6 Back Pressure Saturated to (psi) 65
Void Ratio 0503 .. 0.449 Maximum Effective Consalidation Stress (psi) 10
Degree of Saluralion (%) 8691 . 95.3 Minimum Effective Consolidation Sfress {psi} 5
‘Temmings MC (%) 22.9
Hydraulic Conductivity
Clack Top Test Tima K k k@20°C | k@20°C
Date (24H:M) | Temp, °F | Bottom Head Head (sec) {m/s) {omis) {m/s) {cn/s}

9-18-00 12:55 70.0 18.94 5.99 0 an nas - -

9-16-09 12:56 70.0 18.55 6,38] 6.00E+01 9.4E-08 9.4E-08 9.1E-08 9.1E-06!

9-16-09 12:57 70.0 18.16 6,77} 6.00E+01 9.2E:08 9.2E-08 8.9E-08 8.9E-06

9-16-09 12:58 70.0 17.77 7.6} 6.00E+01 9.4E-08]" 9.4E-06 9.1E-08 9.1E-06

9-16-09 12:58 70.0 17.38 7.55] 6.00E+01 9.4E-08 9.4E-08 9.2E-08 9.2E-05

9-16-09 13:00 70.0 16.09 7.94] G.O0E+01 9.5E-08 9,6E-06 9.2E-08 9.2E-08

Corrected Permeability vs. Time A gradient of approximately 56.2 was used for this test.

This gradient exceeds ASTM guidelines for maximum
gradlent, but was used to achieve the requestors
desired test duration, Examination of the sample shows
no signs of material loss or clogging that ray affect
fest results.

K {(cralsec)

0.0 1.0 2.0 3.0 4.0 50 6.0

Time ‘(mln.)
Average Hydraulic Conductivity @ 20° C (last 4 determinations) mis  9,11E-08 cmfs 9.11E-06
Average Hydraulic Conductivity @ 20° C (last run} mis Q. 11E-08 cm/s 9.11E-06 P
-~
Reviewed by:
s
Fils; frn 172676016 _mp 495 Sheel: Repoit Laboratory Document

Pr fior Date 2-26-98 . . e 3 By:JW
R ot 12008 Stantec Consulting Servicss Inc. Approved By TLK



Z; Stantec

Project Name Allgn Fossll Plant - TVA, Memphls, Tennessee

Hydraulic Conducti\/ity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project No. 172679016

Source STN-8A, 6,0-7.0%, T1 - §.0%5.8'

Test 1D 704A

Visual Classification

Slity Clay (CL), gray, moist, firm

Prepared 8y KDG

Undisturbed XX

Spedific Gravify

2.64

Maximum Dry Density (pcf)

Permeant:  Da-aired tap water
Selection and Preparation Comments:

ASTM DB54-A Date

Percent of Maximum

1-7-10

Specimens (if compacted) were compacted in & Proctor Mold as follows: The Maximum Dry Density was converted to Wet Densily,
this mass was divided by 4 (layers) and 3 of the 4 layars were compacted into the mold using a Proctor Hammer using
25 blows per layer. The density was varied by reducing the height of the drop by the amount listed beside "Compacted”.

The specimen was trimmed from the bottom two layers.

Initial Aftar
Specimen | Consolidation | After Test
Data Data Data Final Pressures (psi)
Height (in.) 2.4588 2.4324 243451 Chamber 75
Diametar (in.) 28050 ... .. 2.5088 influant 70
Moisture Cantent (%) 78] 18.9 Effluent 65hpplled Head Difference (psi) 5
Dry Unit Weight (pcf) 1094 .. 110.2 Back Pressure Saturated to (psf) 65
Void Ratio 0508 ... 0.496 Maximum Effective Consolldation Stress (psi) 10
Degree of Saturation (%) 93.00 ... N 100.8 Minimum Effective Consolidation Stress (psi) 5
Trimmings MC (%) 17.2
Hydraulic Canductivity
Clock Top Test Time K k k@20°C | k@20°C
Date (24H:M) | Temp.°F | Bottom Head Head (sec) (m/s) (em/s) (m/s) (cm/s)

1-8-10 12:40 72.0 21.23 435 0 — — -~ —

1-8-10 13:15 72.0 21,03 4,62 2.10E+03 1.6E-09 1.6E-07 1.5E-08 1.5E-07

1-3-10 13:48 72.0 20.82 484 1.98€+03 1.6E-09 1,6E-07 1.5E-09 1.5E-07

1-8-10 14:26 72.0 20.57 5.09| 2.26E+03 1.6E-09 1.6E-07 1.52-00 1.5E-07

1-8-10 15:20 72.0 20.25 546| 3.24E+03 1.5E-08 1.56-07 1.4E-09 1.4E-07

Corrected Permeability vs. Time

1.0E-06 = e —o
= Lot :
3 - JIT el - -
& == e 4
E. g e e
= L froome - -
X L 4 &
1,0E-07 . . ;
0.0 50.0 100.0 150.0 200.0
Time (min.)
Average Hydraullc Conductivity @ 20° C (last 4 determinations) m/s
Average Hydraulic Conductivity @ 20° C (lastrun) m/s

File: 172675046_hp_T84A Sheel: Reporl
Preparation Daie 2-20-88
Rewvigien Dale 1-2008

Stantec Consulting Services Inc.

A gradient of approximately 56.1 was used for this fest.
This gradient exceeds ASTM guidelings for maximum
gradient, but was used to achlave the requestors
desired test duration. Examination of the sample shows
no signs of material loss or clogging that may affact
test results.

1.47€-09 cmis 147807
1.47E-09 cm/s 1.47E-07
Reviewed by: /£, Z%;
Laberalory Dotumant

Frepared By dW
Appravad By TLK
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Hydraulic Conductivity of Saturated Porous Materials

Project Name Allen Fossil Plant-East Ash Pond

Source

HA-1, 2.0-3.0', 3.0'4.0'

Visual Classification

Poorly Graded Sand with Silt (SP-SM), brown

Compacted 0 in. spacer

Permeant:

De-alred tap water

Selection and Preparaflon Comments:

Spaciilc Gravity

Maximum Dry Denslly (pcf) 95.8

2.67

ASTM D854-A

Using a Flexible Wall Permeameter

ASTM D 5084-03

Project No.
Test iD

Date

Parcent of Maximum

_ 72670016
94

Prepared By KDG

10-22-09
294

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maxirum Dry Density was converted to Wet Density,
thls mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
19 blows per layer. The density was varled by reducing the height of the drop by the amount listed beside “"Compacted™.

‘The specimen was frimmed from the botiom two layers.

Initial After
Specimen | Consolidation | After Test
Data Data Data Final Pressures (psi)
Height {in.) 1.3921 1.3562 1.3656| Chamber 71
Diameter (in.) 28017 ... 2.7666]  Influent 66
Moisture Content (%) 97 .. . 254|  Effluent 65\pplied Head Difference (psi) 1
Dry Unit Weight (pcf) 952 .. .. 1003 Back Pressure Saturated to (psf) 65
Void Ratlo 0.750F ... 0.662 Maximum Effective Congolldation Stress (psi) 6
Degree of Saturation (%) 04 s 1024 Minimum Effective Consolidation Stress (psi) 5
Trimmings MC (%) 19.8
— Hydraullc Conductivily
Clock Top Test Time k k k@20°C | k@20°C

Date (24+:M) | Temp. °F | Bottom Head Head (sec) {mis) {cm/s) (m/s) {cmis)

10-23-09 12:43 70.0 19.17 6.24 0 e o - —

10-23-09 12;44 70.0 18.69 8.82] 6.00E+01 4.0E-07 4.0E-05 3.9E-07 3.8E-05

10-23-09 12:45 70.0 18.03 7.38] 6.00E+01]  4.0E-07 4.0E-085) 3.0E-07]  3.9E-05

10-23-09 12:46 70.0 17.52 7.94] 6.00E+01 4.0E-07 4.0E-05 3.9E-07 3.9E-05

10-23-09 12:47 70.0 17.00 8.43] 6.00E+01 4.0E-07 4,0E-05 3.9E-07 3.9E-05

Corrected Permeability vs. Time A gradient of approximately 99.1 was used for this fest,
1.0E-03 This gradient exceeds ASTM guldelines for maximum

fg‘ i gradient, but was used to achleve the requestors

£ 4 0E04 - T desired test duration. Examination of the sample shows

5 no signs of materlal loss or clogging that may affect

v i i I test results.

1.0E-05 ! ! ! [ )
0.0 1.0 2.0 3.0 4.0 5.0
Time {min.)

Average Hydraulic Conduciivity @ 20° C (last 4 determinations) mfs  3.80E-07 cmfs 3.89E-05
Average Hydraulic Conduciivity @ 20° C (Jast run) mis  3.89E-07 cmis 3.89E-05

Fife: 172679016 _fhp_94 Sheet Report

Preparafion Dale 2-20-98
Revision Bals 1-2008

Revlewed by: %

Stantec Consulting Services Inc.

Laboralory Document
Prepared By:JW
Approved By; TLK
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Hydraulic Conductivity of Saturated Porous Materials

Using a Flexible Wall Permeameter

ASTM D 5084-03
Project Name Alfen Fossll Plant East Ash Pond Project No, 172679016
Source HA-4, 2.0-3.0, 4.0-5.0' Test 1D 95
Vlsual Classlfication Poorly Graded Sand with Silt (SP-SM), brown Prepared By KDG
Compacted 0 in. spacer Specific Gravity 2,65  ASTM D854-A Date 10-22-09
Maximum Dry Denslly (pef) 95.8 Percent of Maximum 99.0
Petmeant: De-aired tap water
Selection and Preparation Comments:
Specimens (if compacted) were compacted in a Proclor Mold as follows: The Maximum Dry Denslty was converted to Wet Density,
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
19 blows per layer. The density was varied by reducing the height of the drop by the amount listed beside "Compacted"™.
The specimen was {rimmed from the bottom two layers,
Intiiat After
Specimen | Consolidation | After Test
Data Data Data Final Pressures (psh)
Height (In.) 1.3821 1.3274 1.3276] Chamber 71
Diameter (In.) 2.8030) ... 2.7740 Influent 66
Maisture Content (%) 2101 . 24.1| _ Eifluent 65hpplied Head Difference (psi) 1
Dry Unit Welght (pcf) M8l . 100.8 Back Pressure Saturated to (psl) 65
Void Ratio 0.744) ... 0.641 Maximum Effective Consolldation Stress (psl) 6
Degree of Saluration (%) 48| e 20.6 Minimum Effective Consolidation Stress (psl) 5
Trimmings MC (%) 20.2
Hydraulic Conductivity
Glock Top Test Time kK k k@20°C { k@20°C
Date {24H:M) | Temp. °F | Bottom Head Head (sec) {m/s) {cm/s) (mis) {crls)
10-23-08 10:34 68.0 17.76 7.73 0 —— [ — —
10-23-09 10:35 68.0 17.13 8.36] 6.00E+01 4.2E-07 4.2E-05 4,28-07 4,2E-05
10-23-09 10:36 68.0[ 16.53 8.98] 8.00E+01 4.3E-07 4.3E-05 4.3E-07 4.3E-05
10-23-09 10:37 68.0 15.94 0.54] 6.00E+01 4,2E-07 4.2E-05 4.2E-07 4.2E-05
10-23-09 10:38 68.0 15.38 10.08] 6.00E+01 4.3E-07 4.3E-05 4.36-07 4.3E-05
Corrected Permeability vs. Time A gradient of approximately 99.8 was used for this {est.
1.0E-03 This gradient exceeds ASTM guldelines for maximum
'g‘ = : gradient, but was used 1o achieve the requesfors
% 1.0E-04 desired test duration. Examination of the sample shows
8 = no signs of material loss or clogging that may affect
v ] ¥ i test resulls.
1.0E-05 ! ! }
0.0 1.0 20 3.0 4.0 6.0
Time {min.)
Average Hydraulic Conductivity @ 20° C (last 4 determinations) mfs  4.26E-07 cm/s 4.26E-05
Average Hydraulic Conductivity @ 20° G (last run) mis  4.26E-Q7 cm/ls 4,26E-05
Reviewed by:
Files 172679016 _fnp_85 ShestReport Laboralory Document
B Dy Stantec Consulting Services Inc. Piepareq By

Approved By: TLK
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Project Name Allen Fossll Plant East Ash Pond

Source

Hydraulic Conductivity of Saturated Porous Materials

Using a Flexible Walil Permeameter
' ASTM D 5084-03

Project No.

HA-5, 1.02.0', 2.03.0"

TestID

Visual Classification

Compacted 0 In. spacer

Permeant:

Poorly Graded Sand (SP), brown

De-aired tap water

Selection and Preparafion Comments:

Specific Gravily

Maximurm Dry Density (pcf)

2,66

ASTM D854-A
95.8

Date
Percent of Maximum

172679016

96

Prepared By KDG

10-22-09

99.7

Spacimens {if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Denslty was convertad to Wet Densily,
this mass was divided by 4 {layers) and 3 of the 4 layers were compacted Into the mald using a Proctor Hammer using

19 blows per layer. The density was varled by reducing the height of the drop by the amount listed beside "Compacted”.
The specimen was trimmad from the bottom two layers.

Initial After
Specimen | Consolidation} After Test
Data Data Data Flnal Pressures {(psi)
Helght (in.} 1,3809 1.3494 1.3500] Chamber 71
Diameter (in.) 280100 . .. . 27761 influent 66|
Molsture Content (%) 205] s 244)  Effluent 86 ppplled Head Difference (pst) 1
Dry Unit Weight (pcf) 95.5] ..., 99.4 Back Pressure Saturated fo (psi} 65
Vold Ratio 0739} . 0.670 Maximum Effective Consolidation Siress (psi) 6
Degres of Saturation (%) 37 — 95.6 Minimum Effective Consolidation Stress (psi) 5
Tricnmings MC (%) 214 -
Hydraulic Conductivity
Clock Top Test Time [ k k@20°C | k@20°C
Date {24H:M) | Temp. °F | Bottom Head | Head (sec) {m/s) (om/s) {m/s) {om/s)
10-23-09 9:45 68.0 16.76 7.88 0 o - — -
10-23-09 9:46 68.0 156.53 9.14] 6.00E+01 8.7E-07 8.7E-05 B8.7E-07 8.7E-05]
10-23-09 9:47 68.0 14.44 10.23] 6.00E+01 8AE-0T 8.4E-05 8.4E-07 8,4E-05
10-23-08 9:48 68.0 13.46 11.23] 6.00E+01 8.3E-07 8.3E-05 8.3E-07 8.3E-05
10-23-09 9:49] 68.0 12,56 12.08] 6.00E+01 8.0E-07 8.0E-05 8.0E-07, 8.0E-05

Corrected Permeability vs, Time

1.0E-03
) + ; t =
8 1) [} (]
E 1.08-04
o
4
1.0E-05
0.0 1.0 2.0 3.0 4.0 6.0
Time {min.)
Average Hydraulic Conductivity @ 20° C (last 4 determinations) m/s
Average Hydraulic Conductivity @ 20° C (last run) m/s

File: 172679016_hp 96 Sheel: Report

Preparalion Pale 2-20-08

Revislon Date 1-2008

A gradient of approximately 89.8 was used for this fest.
This gradient exceeds ASTM guldelines for maximum
gradient, but was used to achieve the requestors
desired test duration. Examination of the sample shows
no signs of matetial loss or clogging that may affect

test rasults.
8.34E-07 cmfs 8.34E-05
8.34E-07 cm/s 8.34E-05

Reviewed by: ﬁ;

taboralory Document

Stantec Consulting Services Inc.

Prepared By:JW
Approvsd By: TLK



Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter
ASTM D 5084-03

Project Name Allen Fossll Plant East Ash Pond Project No. 172679016
Source HA-9, 3.0-4.0', 5.0-6.0' Test iD 97
Visual Classification Pootly Graded Sand with Silt (SP-SM), brown Prepared By KDG
Compacted 0 In. spacer Speciflc Gravily 266  ASTM D854-A Date 10-22-00
Maximum Dry Denstty (pof) 99.1 Percent of Maximum 98.5

Permeant: De-alred tap water
Selection and Preparation Comments:

Specimens (If compacted) wers compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density,
this mass was divided by 4 (layers) and 3 of the 4 layers were compagcted into the mold using a Proctor Hammer using

19 blows per layer. The density was varied by reducing the helght of the drap by the amount listed beside "Compacted".

The specimen was immed from the bottom two layers.

Initial After
Specimen | Consolidation | After Test
Data Data Data Final Pressures (psl)
Height (in.) 1,3800 1.3526 13527 Chamber 71
Diameter (in.) 280208 .. 2.7642]  Influent 66
Molsture Content (%) KA 2271 Efiluent 85ppplled Head Difference (psi) 1
Dry Unit Welght {pcf) L4 N 1080 Back Pressure Saturated to (psf) 65
Vold Ratlo ' 0701} 0.612 Maximum Efective Consolidation Stress (pst) 6
Degree of Saturation (%) 638f .. 98.8 Minimum Effeclive Consofidation Stress (pst) 5
Trimmings MC (%) 174
- Hydraulle Conductivity
Clock | Top Test Time k k k@20°C | k@20°C
Date (24H:M) | Temp. °F | Bottom Head ] Head (sec) (mfs) (cmis) {mis) {cmis)
10-23-09 1310 70.0 20.83 4.98 0 e - — —
10-23-09 1311 70.0 19.84 5.73] 6,00E+01 54E-07 5.4E-05 5.3E-07 §.3E-06
10-23-09 13112 70.0 19.13 6.46] 6.00E+01| B.3E-07 5.3E-05 5.2E-07 5.2E-05
10-23-09 13:13 70,0 18.43 7,18} 6.00E+01 5,4E~07 5.4E-06 5.3E-07 5.3E-05
10-23-09 13:14 70.0 17.78 7.84] 6.00E+01 8.5E-07 5.5E-05 5.3E-07 5.38-05]
10-23-08 13:16 70.0 17.10 8:47] 6.00E+01 8,7E-07 5.7E-05 5.6E-07 §.6E-05
10-23-09 13:16 70.0 16.51 9.05| 6.00E+01 54E-07 54E-05 5.3E-07 5.3E-05

Corrected Permeability vs. Time A gradient of approximately 99.4 was used for this test.
1.0E-03 W This gradient exceeds ASTM guldelines for maximum
E : — I 2 gradlent, but was used fo achieve the requestors
desired test duration, Examinatlon of the sample shows

K {emisec)
-
<
n
<
-

—— e g————g———x=| N0 Sighs of materlal loss or clogging that may affect
- ) ) 1 test resuits,
1,0E-05 ! ! !
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time {min.)
Average Hydraullc Conductivity @ 20° C {iast 4 determinations) m/s  §.388-07 cmis 5.38E-05
Average Hydraulic Conductivity @ 20° C {last run) mis  5.33E-Q7 cmis 5.33E-05
Reviewed by: g?é

Filer 172679016_fhp_97 Shaet: Report Laberatery Dacument

Preparalion Date 2-20-98

P d By:W
Bevition Dot 29608 Stantec Consulting Services Inc. Ap:)ergi::i By.y"l'LK



Appendix E

Slug Test Data
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Displacement (ft)

o4 b v b e v b v b b
0. 1.2 24 3.6 4.8 6.

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug Test\AQTESOLYV files\STN-1.aqt
Date: 11/18/09 Time: 14.58.47

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-1
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 26.02 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-1)

Initial Displacement: 6.041 ft Static Water Column Height: 22.32 ft
Total Well Penetration Depth: 22.32 ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001399 cm/sec y0 = 2.089 ft




Displacement (ft)

oq Lo v v v v b e e b
0. 10. 20. 30. 40. 50.

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TeshAQTESOLYV files\STN-2.aqt
Date: 11/18/09 Time: 14:57:47

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-2
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 16.74 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-2)

Initial Displacement: 0.602 ft Static Water Column Height: 3.54 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.116E-6 cm/sec y0 = 0.5507 ft
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Displacement (ft)

oq bl v v b v v e e e e e
0. 4. 8. 12. 16. 20.

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug Test\AQTESOLYV files\STN-3.aqt
Date: 11/18/09 Time: 14:56:51

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-3
Test Date: 11/11/09

AQUIFER DATA

Saturated Thickness: 5.42 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (STN-3)
Initial Displacement: 1.482 ft Static Water Column Height: 5.42 ft
Total Well Penetration Depth: 17.1 ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =4.048E-5 cm/sec y0 = 1.405 ft
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£ 001
3 -

_—(E |

o |

R

2 i

0.001 | 1 ] I | 1 ! | 1 ! { 1 1 ] I i | ] | l | | | |
0. 0.4 0.8 1.2 16 2.

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TestAQTESOLYV files\STN-4.aqt
Date: 11/18/09 Time: 15:00:12

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-4
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 3.97 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-4)

Initial Displacement: 0.091 ft Static Water Column Height: 3.37 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0003297 cm/sec y0 = 0.02549 ft
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Displacement (ft)

0.1

t\lllll

oof v by e b e b e by
0. 0.8 1.6 24 3.2 4,

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TestAQTESOLYV files\STN-5.aqt
Date: 11/18/09 Time: 14:55:40

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-5
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 24.62 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-5)

Initial Displacement: 2.369 ft Static Water Column Height: 20.62 ft
Total Well Penetration Depth: 20.62 ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0003618 cm/sec y0 = 2.035 ft
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(]

Displacement (ft)

0.01 —

0‘001 || I 1 I

R I I

0.8

Time {(min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TestAQTESOLYV files\STN-6.aqt

Date: 11/18/09

Time: 14:54:34

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-6
Test Date: 11/11/09

PROJECT INFORMATION

Saturated Thickness: 0.4 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.405 ft
Total Well Penetration Depth: 5. ft
Casing Radius: 0.0417 ft

WELL DATA (STN-6)

Static Water Column Height: 0.4 it
Screen Length: 5. ft
Well Radius: 0.0417 ft

Aquifer Model: Unconfined
K =0.005303 cm/sec

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.05384 ft
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ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TestAQTESOLYV files\STN-7.aqt
Date: 11/18/09 Time: 14:02:39

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-7
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 0.1 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-7)

Initial Displacement: 0.428 ft Static Water Column Height: 0. ft

Total Well Penetration Depth: 5. ft Screen Length: 5. ft

Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.05384 cm/sec y0 = 0.03159 ft
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0.01 -
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Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TeshAQTESOLYV files\STN-8.aqt
Date: 11/18/09 Time: 14:09:36

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-8
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 11.56 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-8)

Initial Displacement: 0.372 ft Static Water Column Height: 0.4 ft

Total Well Penetration Depth: 5. ft Screen Length: 5. ft

Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0002531 cm/sec y0 = 0.02985 ft
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Displacement (ft)

90.
Time (min)
ALLEN FOSSIL PLANT
Data Set: Z:\172679016\Slug Test\AQTESOLYV files\STN-9.aqt
Date: 11/18/09 Time: 14:15:58
PROJECT INFORMATION
Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-9
Test Date: 11/11/09
AQUIFER DATA
Saturated Thickness: 19.2 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (STN-9)
Initial Displacement: 2.924 ft Static Water Column Height: 19.2 ft
Total Well Penetration Depth: 19.2 ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.63E-6 cm/sec y0 = 2.252 ft




Displacement (ft)

o4 b v b v e v b e by
0. 16. 32. 48. 64. 80.

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TestAQTESOLYV files\STN-10.aqt
Date: 11/18/09 Time: 14:20:23

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-10
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 11.68 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-10)

Initial Displacement: 0.441 ft Static Water Column Height: 12.8 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 1.08E-6 cm/sec y0 = 0.3867 ft
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ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TesttAQTESOLYV files\STN-11.aqt
Date: 11/18/09 Time: 14:26:28

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-11
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 14.3 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-11)

Initial Displacement: 0.332 ft Static Water Column Height: 0.42 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0003075 cm/sec y0 = 0.01892 ft
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Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug Test\AQTESOLYV files\STN-12.aqt
Date: 11/18/09 Time: 14:31:19

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-12
Test Date: 11/11/09

AQUIFER DATA

Saturated Thickness: 18.6 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (STN-12)
Initial Displacement: 2.473 ft Static Water Column Height: 17.8 ft
Total Well Penetration Depth: 17.8 ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =4.965E-5 cm/sec y0=2.736ft
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Displacement (ft)

0_1|||4|1||||||||||||||||1|
0. 4. 8. 12. 16. 20.

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug TesNAQTESOLYV files\STN-13.aqt
Date: 11/18/09 Time: 14:36:11

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-13
Test Date: 11/11/09

AQUIFER DATA
Saturated Thickness: 17.99 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (STN-13)

Initial Displacement: 1.573 ft Static Water Column Height: 6.59 ft
Total Well Penetration Depth: 6.59 ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.717E-6 cm/sec y0 =0.4112 ft
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Displacement (ft)

Time (min)

ALLEN FOSSIL PLANT

Data Set: Z:\172679016\Slug Test\AQTESOLYV files\STN-14.aqt
Date: 11/18/09 Time: 14:52:19

PROJECT INFORMATION

Company: Stantec
Client: TVA
Project: 172679016
Location: Allen
Test Well: STN-14
Test Date: 11/11/09

AQUIFER DATA

Saturated Thickness: 11.81 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (STN-14)
Initial Displacement: 1.45 ft Static Water Column Height: 11.81 ft
Total Well Penetration Depth: 11.81 ft Screen Length: 5. ft
Casing Radius: 0.0417 ft Well Radius: 0.0417 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001377 cm/sec yO=1.191ft




Appendix F

Results of Seepage and
Slope Stability Analyses

e Cross-Section A-A’
e Cross-Section B-B’



Cross-Section A-A’

c:\documents and settings\lpeery\my documents\divider1.doc
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Appendix G

Strength Parameter
Selection Charts
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Foundation Alluvial Clay (Lean and Fat Clay)

Effective Stress Parameters from CU Triaxial Tests
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Foundation Alluvial Clay (Lean and Fat Clay)
Total Stress Parameters from CU Triaxial Tests
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