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Executive Summary

The purpose of this study was to evaluate the current stability of Dike C, the perimeter
containment dike around the ash pond and stilling pond at Tennessee Valley Authority’s
Kingston Fossil Plant. Dike C, which includes the Road Dike, is located adjacent to the failed
ash dredge cell and is underlain by similar geologic deposits. TVA is in the process of
converting the Kingston plant systems to dry handling of fly ash. This will significantly
reduce the fly ash combustion product storage role for the ash pond. It is anticipated that the
Dike C structure and pond basin configuration will be modified in association with the
conversion and reduced storage needs. The assessment of Dike C and the associated
recommendations are based on this understanding of the plant setting.

The existing condition of Dike C was investigated in a subsurface exploration and laboratory
testing program, and then assessed for geotechnical stability under static, long-term, steady-
state conditions. Seepage and slope stability were evaluated using engineering analyses to
quantify factors of safety.

The investigation began with a review of available geologic and historical project information
provided by TVA. The site is underlain by alluvial and lacustrine deposits of sands, silts, and
clays, with a weathered shale bedrock beneath. Dike C consists of two primary stages, with
the lower, initial starter dike constructed in the 1950s to a crest elevation of about 748 ft. The
dike crest was raised to an elevation of 765 in the 1970s, with the construction of the upper
(clay) dike built over existing ash deposits using the upstream method of construction.

To collect additional subsurface data needed to support updated analyses, a field
investigation program was undertaken in the spring of 2009. In total, 54 soil borings and 21
cone penetration tests were advanced at locations along the length of Dike C. Most of these
test penetrations were advanced from the crest of the dike levee, or from a bench on the
lower downstream face (crest of the original starter dike). Nine borings were completed
through interior divider dikes within the ash pond. Instrumentation, consisting of slope
inclinometers and piezometers, were installed in several of these borings to monitor
conditions within the dike. Samples obtained from the site boring program were tested in the
laboratory to establish key index properties, as well as permeability and strength parameters.

The data collected for the Dike C investigation was supplemented with subsurface
information obtained by AECOM for the Root Cause Analysis of the dredge cell failure. Logs
from AECOM borings (23 locations) in the ash pond, plus laboratory test data, provided
additional information on the ash and soil materials within Dike C. AECOM’s conclusions
regarding the mechanisms that contributed to the dredge cell failure were also considered in
the investigation and analysis of Dike C.

The engineering analyses focused on five cross sections through Dike C. Spaced at about
600 to 1200 ft apart, these cross sections were selected to represent the typical conditions in
reaches of the perimeter dike. The cross sectional geometry, including the thickness and
depth of various soil layers, was estimated using data from the site exploration program, the
historical project drawings, and other information on the site development. The 2008 failure
of the adjacent dredge cell deposited coal ash against the outslope of Dike C, mostly along
the eastern reach. This accumulation of ash, which is primarily fluid in nature and highly
erodible and will be removed during the cleanup, was ignored in the engineering analyses.
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Eight soil horizons within and beneath Dike C were identified and described. Key properties,
including unit weight, saturated hydraulic conductivity, horizontal to vertical permeability ratio,
and drained shear strength parameters, were estimated for each soil horizon. These
estimates were developed from the available laboratory data. Where needed, some soil
parameters were estimated or adjusted based on typical values for similar soils. The soil
parameter values selected for use in the stability analyses are tabulated and described in the
report.

To understand the seepage conditions within the dike, a finite element seepage model was
developed for each of the five cross sections through Dike C. The seepage model was based
on the previously defined cross sectional geometry and the estimated hydraulic properties of
the principal soil horizons. The applied boundary conditions represented the water levels in
the ash pond or stilling pond, depending on the location, and the normal winter pool elevation
of Watts Bar Lake. Steady-state seepage conditions were assumed, and a solution was
obtained for the total hydraulic head at nodal points throughout the section. The seepage
model was iteratively "calibrated" to match the existing field conditions. This was
accomplished by varying the estimated hydraulic soil properties until the head at
corresponding locations were in reasonable agreement with water levels measured in
piezometers installed in the dike. Graphical results from the seepage analyses are presented
in Appendix H of the report. The hydraulic pressures predicted with the seepage model were
then mapped across the modeled sections to give the pore water pressures needed for the
subsequent slope stability analyses.

The results from the seepage analyses were also examined to identify conditions where
piping and erosion of soil might develop due to seepage forces. The model results indicated
a shallow phreatic surface (ground water table) within the starter dike; these results are
generally confirmed by the observation of shallow water in areas where trees and stumps
have been removed from the starter dike. On four of the five cross sections, the model
indicated seepage flows to the sloping downstream face of the starter dike. This condition
creates the potential for the initiation of soil piping, as seepage water will tend to erode
material from the dike face at these locations.

Upward, vertical exit gradients in the area of the dike toe were also evaluated. Factors of
safety against piping, computed for the surficial 3 to 5 feet of soil in these areas, ranged from
1.3 to 2.7. Based on USACE design criteria for dams (EM 110-2-1901), target minimum
factor of safety against piping is three. The results from the seepage model indicate that Dike
C does not meet current criteria for soil piping due to seepage.

The stability of the Dike C slopes was evaluated using conventional, two-dimensional, limit
equilibrium methods. Factors of safety for slope stability were computed using Spencer’s
method of analysis, circular and noncircular slip surfaces, and search routines that helped to
identify critical (low safety factor) sliding mechanisms. Using pore water pressures predicted
with the seepage model, the resistance to sliding was quantified using effective stresses and
shear strength parameters determined on the basis of laboratory testing.

This analysis is limited to static, long-term, fully drained conditions within the existing dike.
Dike C has existed in its current cross sectional geometry (slopes and crest elevation) for at
least 30 years. Excess pore water pressures generated in the underlying soil during
construction have had sufficient time to dissipate, and steady state seepage conditions have
developed within the dike. Hence, for the current static conditions, the soils can be treated as
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fully drained and the stability can be assessed using effective stress analyses. If stabilizing
berms or other modifications to the dike cross section are built, then undrained, total stress
stability analyses will be needed to assess stability during construction.

The slope stability calculations produced factors of safety against sliding along various
potential failure mechanisms. In general, each cross section was evaluated for potential
deep-seated slides that would impact the dike crest, plus critical slip surfaces that
corresponded to minimum factors of safety. The potential for upstream sliding, into the ash
pond or stilling pond, was also evaluated. The results of the stability analyses indicate global
dike factors of safety ranging from 1.47 to 1.66. Current USACE criteria for the long-term
stability of Dike C require a factor of safety for slope stability of at least 1.5. Considering only
potential deep-seated or global failure mechanisms that would immediately impact the crest,
the slope stability results show that Dike C meets this criteria. The difference between the
minimum computed value of 1.47 and the required value of 1.5 is negligible, considering the
inherent uncertainty and localized variability in the characterization of the soil strength. These
results suggest that Dike C is stable with respect to the potential formation of large, deep-
seated failures that would immediately compromise the retention of the ash pond.

The analysis also indicates that the controlling factors of safety are associated with smaller
maintenance type sliding masses about 10 ft in thickness on the downstream face of the
starter dike or the upper raised dike section depending on specific geometry present at that
section. The projected potential for these shallow slides or slip surfaces occurs on the
downstream face along the full length of Dike C (plus the upstream face in the vicinity of Sta.
132+37). The potential shallow slip surfaces occur in the slopes of both the lower starter dike
and the upper raised dike (see the cross sections in Appendix F). The lowest factors of
safety are currently found along the eastern branch of Dike C, where factors of safety less
than 1.2 were computed. As directed by TVA, remedial design work plans are now underway
to increase the long-term factors of safety against shallow sliding to achieve the target
minimum value. The mitigation plan will incorporate specific interim risk reduction strategies
and include both enhanced geotechnical instrumentation and construction of a dike
embankment buttress and seepage control system.

Past shallow sliding of the downstream face of Dike C was reported in the project records, in
an area along the perimeter of the dredge cell. This surficial slide was observed and repaired
by TVA as part of their routine maintenance program. If additional shallow sliding were to
develop again in Dike C, it is anticipated the slip surface would be initially confined to the
sloping face of the dike. If not repaired and given enough time, these shallow slides could
progress up the slope and endanger the ash pond. Because this progressive failure
mechanism would be expected to take months or longer to impact the crest, a robust
monitoring program can reduce the risk of dike breeching due to shallow sliding. Hence, in
the interim while the permanent mitigation design and plant dry ash conversion process is
developed, analyzed, and constructed, TVA should continue to monitor Dike C with routine
inspections and instrument readings.

In conclusion, the current configuration of Dike C around the Kingston ponds does not exhibit
acceptable factors of safety for long-term global stability. This does not imply that the dike is
in immediate danger of failure, but TVA should undertake efforts to improve the safety of this
facility in association with planned dry ash conversion process following the conclusions and
recommendations presented herein.
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Report of Geotechnical Exploration and Slope Stability for Dike C

Kingston Fossil Plant
Harriman, Tennessee

1. Introduction

In December, 2008, the Tennessee Valley Authority (TVA) requested that Stantec Consulting
Services Inc. (Stantec) develop a geotechnical exploration plan to perform initial
characterization and evaluation of Dike C. Dike C (also includes the Road Dike) is
approximately 5,600 feet in length and provides perimeter containment for the ash pond and
stilling pond. It is Stantec's understanding that TVA is in the process of converting Kingston
Plant Systems to the dry handling of fly ash. This will significantly reduce fly ash combustion
storage role for the ash pond. It is anticipated that the Dike C structure and pond basin will
be modified in association with the conversion process. The assessment of Dike C and the
recommendations reflect these planned operations for the pond. Stantec’s scope of work
associated with this assignment is defined in the document titled "Revised Addendum to
Work Plan for ESR/TAO Request 650", dated June 17, 2009, submitted to TVA.

The results of initial geotechnical characterization are intended to supplement the historical
data reviewed as a part of TVA's fossil group Facility Assessment Phase 1 program. This
report presents the conclusions and recommendations of Stantec’s evaluation along with
general site geology and results of geotechnical exploration, laboratory testing and
engineering analysis.

2. General Site Description and Geology
2.1. Location and Description

The Kingston Fossil Plant is located on the Watts Bar Reservoir, at the confluence of the
Emory and Clinch Rivers, near Kingston, Tennessee approximately 35 miles southwest of
Knoxville, Tennessee. The ash disposal area is centered approximately 4000 feet northeast
of the plant’s powerhouse. The disposal area (Figure 1) is bordered by the Emory River on
the east and southeast with the excavated channel carrying intake condenser water present
immediately south of the disposal area.

The ash pond and settling pond have a total surface area of approximately 120 acres and
are enclosed to the south, east and north by Dike C, which is approximately 5,600 feet in
length. The ash pond is enclosed to the west by Dike D. The top of the dike supports a
gravel access road that is at approximate elevation 765 feet, which is approximately 28 feet
above the winter pool elevation (737 feet) of Watts Bar Lake. The elevation of the crest from
the starter dike crest is approximately 750 feet. Dike C, including the starter dike and the
raised dike, have an overall constructed height that varies from 20 feet to 30 feet. The slope

Vv:\1755\active\175569042\clerical\report\rpt_001_175569042.doc 1



Kingston Fossil Plant
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Figure 1. Kingston Fossil Plant
Overview
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of the raised dike interior slope varies from 1.7H:1V to 2.8H:1V and the exterior slope varies
from 1.5H:1V to 3H:1V. Based on historical documentation and some limited field
observations it is estimated that the starter dike was constructed with 3H:1V interior slopes
and 6H:1V exterior slopes. The slopes are vegetated with grass turf, with areas of mature
trees at various locations around the perimeter near the pool level for Watts Bar Lake.
Recent facility maintenance activities include removal of trees and replacement of rip rap
armor within the vicinity of the Emory River/Watts Barr Lake water line between approximate
Station 128+00 and Station 136+00.

2.2. Geology

The plant is situated on the western edge of the Valley and Ridge Physiographic province
near the base of the Cumberland Plateau. Numerous faults, trending northeast to southwest
as characteristic of the Valley and Ridge Province, are depicted on the geologic mapping.
The plant is positioned between the Chattanooga Fault to the north, and the Kingston Fault
to the south.

According to the USGS Geologic Map of the Harriman Quadrangle (1993), the plant is
underlain by Lower Ordovician and Cambrian age limestone and shale bedrock formations.
Although not depicted on the geologic mapping, previous drilling programs at the plant
indicate that alluvial deposits consisting of fine sands, silty sands, and sandy silts are present
at the site, as are commonly found adjacent to rivers.

The majority of the plant, including the majority of the ash disposal area, is underlain by the
Conassauga Shale Formation, which consists of an argillaceous to silty shale with zones of
shaley limestone scattered throughout. The geologic mapping indicates this formation is
contorted, brecciated, and sheared throughout. The geologic mapping indicates Pine Ridge,
just north of the plant, and the northern corner of the ash disposal area are underlain by the
Rome Formation, consisting of arenaceous shale interbedded with very thin siltstone layers
and thin beds of sandstone.

A narrow band of the Maynardville Limestone separates the mainland plant from the
peninsula and does not underlie Dike C. The Maynardville Limestone Formation consists of
fine grained, laminated to thinly bedded dolomite in the upper part and fine grained, thin to
very thick bedded limestone with ribboned shale seams and dolomite laminate in the lower
part. The peninsula is underlain by the Knox Group, consisting of siliceous dolomite with a
few limestone beds in the upper part and scattered thin quartz sandstone beds and lenses.
The Knox Group generally weathers to a thick residuum of red-orange soil with chert
fragments and is known for karst activity. The USGS topographic map depicts a few
enclosed drainage basins indicative of karst activity within the peninsula area.

Vv:\1755\active\175569042\clerical\report\rpt_001_175569042.doc 3



3. Review of Available Information

3.1. General

As a part of the Phase 1 site assessment Stantec engineers reviewed documents provided
by TVA pertaining to Dike C, Ash Pond, and the Stilling Pond. The main objective of the
document review was to develop a historical knowledge base prior to beginning the field
geotechnical exploration. The documents reviewed included record drawings, cross sections
of dikes, aerial photographs, old contour maps, and annual dike stability reports. A complete
listing of the reviewed documents is included in the Phase 1 report.

Of particular interest and use in this study are the following reports and geotechnical
documents:

o "Root Cause Analysis of TVA Kingston Dredge Cell Pond Failure from December 22,
2008", AECOM, June 12, 2009

e "Kingston Fossil Plant Annual Ash Pond Dike Stability Inspection" TVA Engineering
Design Services, 1967 to 2009

These studies included boring plans, driller's logs, and results from laboratory tests. The
information gained from these reports was evaluated and used to supplement the information
gathered from Stantec’s geotechnical exploration. Logs from AECOM borings (23 locations)
in the ash pond, plus laboratory test data, provided additional information on the ash and soil
materials within Dike C. AECOM's conclusions regarding the failure mechanisms that
contributed to the dredge cell failure were also considered in the investigation and analyses
of Dike C.

3.2. Site History

Kingston Fossil Plant began construction in 1951 and was on-line during February 1954. At
that time, ash slurry was discharged directly to slack water area created by Watts Bar
Reservoir (Reservoir), which was filled in 1941. The August 1951 TVA design drawings of
the ash pond show a gap between the East and North Dikes that formed the initial ash pond
storage area and allowed ash to mix with waters of the Reservoir. TVA reports that by 1958
the northern 275-acre ash pond containment dike was completed with the construction of
Dike C, which was constructed of residual clay and bottom ash to an elevation of 748 feet.
The ash pond containment dike was comprised of a southern leg, which is referred to as the
Road Dike, and a north to northeastern leg which is comprised of a portion of Dike C. This
initial structure is referenced herein as the "starter dike".

After the initial ash disposal cell bounded by the North and East Dikes was filled in 1965 ash
was directed into the main ash disposal cell where it deposited and progressively filled from
south to north. From 1958 to 1977, water in the main ash disposal cell exited through a duel
Dike C riser pipe system at the north end of the ash pond where it then reentered the
Reservoir. In 1974, Dike C and the Road Dike underwent an interim raise of approximately
1.5 feet to provide additional freeboard for the ash pond and a deflector dike was created in
the southwestern portion of the ash pond (near the current location of Dredge Cell 1).
Between 1976 and 1978, major construction and operational changes took place with a
major increase in the height of Dike C and the Road Dike and the creation of the stilling
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pond. Dike C and the Road Dike were both raised, using upstream construction
methodology, to an elevation of 765 feet to provide the additional freeboard when the stilling
pond was created to allow the finer particles to settle out before the water reentered Watts
Bar Lake. This upstream construction component of the dike is referenced herein as the
"raised dike". The stilling pond was created in the southeastern most portion of the ash pond
when an all ash divider dike was constructed in a northeastern to southwestern direction
between Dike C and the Road Dike. This divider dike would allow the stilling pond to operate
at a pool elevation of 754 to 755 feet while the main ash collection pond would be operating
at elevation 760 to 761 feet.

As plant operations continued the ash pond transitioned into smaller subdivided cells formed
with interior dikes. In 1983 an interior ash dike was constructed in a southwest to northeast
direction that roughly reduced the size of the ash pond by half and is most likely the first
effort in the planned transition to Dredge Cell operations. In 1984 TVA reported a failure of
the interior ash dike associated with dredge maintenance undermining; this event did not
result in any offsite releases, but it did establish the approximate location of future Dike D.
The 1985 annual inspection report recognizes the limits of a contained "dredge area" along
the western side of the pond designated as Dredge Cell 1. Between 1987 and 1988 Dredge
Cells 2 and 3 were created in the northwestern portion of the ash pond. As the Dredge Cells
began to fill an Intermediate Dredge Cell was created to the east of Dredge Cell Nos. 1, 2,
and 3 and the eastern dike became what we now know as Dike D.

Prior to the dredge cell failure in 2008, the Kingston Fossil Plant operated by sluicing fly ash
and bottom ash into a channel that drains into the ash pond. The bottom ash was excavated
out of the sluice channels and the ash pond and then transported to the dredge cells. Sluice
water from the ash pond flows into five 48-inch reinforced concrete pipe (RCP) riser
pipe/weirs that discharge into the stilling basin. Once the particulates have settled out, water
from the stilling basin flows into six 48-inch RCP pipe/weirs that discharge into the Emory
River intake channel. Approximately 390,000 dry tons of fly ash and 95,000 dry tons of
bottom ash is sluiced to the ash pond annually.

4. Scope of Exploration

In response to TVA Engineering Service Request (ESR) 650, Stantec submitted a work plan
on February 18, 2009. TVA ESR 650 includes the Dike D buttress construction and support
(submitted under a separate cover) and the ash pond stability (addressed under this cover).
As the project continued and the scopes were better defined, Stantec submitted an
Addendum to the original work plan on April 21, 2009. Finally, as the field exploration was
completed and Stantec began to work through some preliminary slope stability analyses, and
a Revised Addendum was submitted on June 17, 2009. The Revised Addendum included a
slightly reduced scope that was agreed to by TVA and Stantec personnel and will be
discussed in the following paragraphs. The reduced scope was a result of the information
gained during the field exploration and the preliminary slope stability analyses.

Stantec personnel advanced 54 conventional sample borings using a combination of all
terrain vehicle and truck-mounted drill rigs on approximately 200-foot intervals along the
centerline of the starter dike, raised dike and select other locations (designated herein as
STN-1 through STN-71) from March 17, 2009 to May 27, 2009. Selected borings were also
advanced approximately 20 feet into bedrock using NQ-size (approximately two-inch
diameter) rock coring equipment. The borings were advanced into bedrock to determine
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general engineering characteristics of the uppermost geology. In addition, Stantec assessed
the hydraulic conductivity properties of the encountered bedrock utilizing water pressure
testing. In response to information provided by AECOM relative to the Root Cause Analysis
(RCA), Stantec conducted eight borings with continuous Shelby tube sampling at selected
intervals near the original ground line at four discrete locations along the perimeter dike. In
addition, Stantec advanced 21 cone penetration test (CPT) borings.

Stantec’s original boring plan submitted to TVA on April 21, 2009, identified 71 conventional
sample borings that were to be advanced. Based on the results from the initial field
exploration, review of TVA’s hydrogeographic data and the preliminary slope stability
analyses, Stantec removed 17 borings from the original program. STN-1, STN-7, STN-13,
STN-17, STN-25, STN-30, STN-35, STN-40, and STN-46 were removed from the program
because the preliminary slope stability analyses concluded that the critical failure mechanism
was not anticipated to change based on the results of advancing those borings within Watts
Bar Lake. STN-33, STN-39, STN-57, STN-58, STN-67, STN-69, and STN-70 were removed
from the program because fairly uniform subsurface conditions were encountered in the
nearby borings. STN-44 was removed from the program because it was scheduled to be
advanced near a previously completed AECOM boring. At the conclusion of the field
exploration, TVA personnel surveyed as-drilled boring locations and transmitted the
information to Stantec.

The subsurface exploration was performed using 3% and 4% inch (ID) hollow stem augers
equipped with a carbide-tipped tooth bit. Standard Penetration Testing (SPT) or undisturbed
(Shelby) tube samples were performed in all 54 of the conventional sample borings at
continuous intervals. A standard penetration test consists of dropping a 140-pound hammer
to drive a split-spoon sampler 18 inches. The consistency or relative density of soil is
estimated by the number of blows it takes to drive the spoon the last 12 inches. This method
is typically used to obtain soil samples, estimate the consistency or relative density of the
soil, and also to estimate the vertical limits of the subsurface soil horizons. In addition,
undisturbed samples (Shelby Tubes) were obtained with a fixed head piston sampler from
selected depth intervals within the cohesive materials to provide samples for subsequent
laboratory strength testing. After completion of the drilling and sampling procedures, the
boreholes were checked for subsurface water and backfilled with bentonite grout.

CPT borings were conducted at offset locations to borings as shown in the list of borings in
Section 5. Cone penetration testing was performed by advancing an integrated electronic
seismic piezo cone within the soil-like overburden materials to measure tip resistance, sleeve
friction and dynamic pore pressure at roughly one-inch intervals. In addition, pore pressure
dissipation testing was performed at selected intervals.

Based on encountered site conditions, Stantec installed six slope inclinometers as a part of
the overall stability evaluation. The slope inclinometers were constructed by advancing the
boring approximately 10 feet into bedrock, installing 2.75 inch slope inclinometer casing, and
backfilling the annulus with a bentonite-cement grout that is mixed to a similar consistency as
the surrounding soils. Flush-mounted or riser type protective covers were set in concrete to
protect the slope inclinometers. These instruments are currently scheduled to be monitored
once every week until mid-November 2009.

Stantec installed 20 piezometers within the starter dike and the raised dike as a part of the

overall stability evaluation, to provide data on piezometric levels within the existing dikes.
Piezometer construction consisted of one-inch diameter Schedule 40 PVC well screen (five
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feet) and riser pipe. The annular backfill consisted of a sand filter pack to some distance
above the screened interval followed by a minimum two-foot bentonite seal. After allowing
the bentonite to hydrate, the remaining annulus was backfilled with bentonite grout tremmied
into place. Flush-mounted or riser type protective covers were set in concrete to protect the
piezometers. These instruments are currently scheduled to be monitored once every two
weeks until mid-November 2009.

An engineer/geologist was present with each drill crew throughout the drilling operations.
The engineer/geologist directed the drill crews, logged the subsurface materials encountered
during the exploration and collected soil samples. Particular attention was given to the soil’s
color, texture, moisture content and consistency or relative density. The soil samples
extracted from the borings were transported to Stantec laboratories for testing.

In the laboratory, SPT samples were subjected to natural moisture content determination in
accordance with American Society of Testing and Materials (ASTM) D 2216 and No. 200
wash gradation (ASTM D 1140). Selected SPT samples were also combined and subjected
to soil classification tests that included Atterberg limits testing (ASTM D 4318), specific
gravity tests (ASTM D 854) and sieve and hydrometer analyses (ASTM D 422). Undisturbed
samples were extruded and subjected to unit weight determination, unconfined compression
(ASTM D 2166), unconsolidated undrained triaxial compression (ASTM D 2850),
consolidated undrained triaxial compression with pore pressure measurements (ASTM D
4767), one-dimensional consolidation (ASTM D 2435), direct simple shear (ASTM D 2435)
and permeability (ASTM D 5084) testing.

The results of the field and laboratory testing services were used to develop critical stability
sections perpendicular to Dike C. As a part of the original scope that was submitted to TVA
on April 21, 2009, Stantec projected 10 stability sections that were located approximately 500
feet apart along the perimeter of Dike C. Based on the results of the field exploration, cross-
section geometry and the preliminary slope stability analyses Stantec reduced the total
number of stability sections to five under the revised addendum that was submitted on June
17, 2009. Stantec performed seepage and slope stability analyses on five cross sections
using as detailed later in the report.

5. Results of Geotechnical Exploration

5.1. Summary of Borings

Stantec developed a boring plan for the field exploration of Dike C at the Kingston Fossil
Plant after a review of historical information and existing site conditions. TVA survey
personnel established the boring locations and surface elevations in the field in accordance
with Stantec’s boring plan. A summary of the boring information is presented in Table 1,
where all measurements are expressed in feet. Typed boring logs with the results of the
water pressure testing are presented in Appendix A and the CPT results are included in
Appendix B.
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Table 1.

Summary of Borings

Refusal/
Top of Begin Boring Bottom of
Surface Rock Core Termination Hole
Boring No. | Northing Easting Elevation | Elevation Elevation Depth Elevation

STN-1 Not Drilled
STN-2 556804.57 | 2442329.32 751.2 713.7 710.2 41.0 710.2
STN-2A 556806.57 | 2442329.32 751.2 -- NR(721.7) 29.5 721.7
STN-2B* 556801.29 | 2442323.04 751.0 -- --
STN-3 556756.78 | 2442263.59 763.7 714.7 713.4 50.3 713.4
STN-3A 556761.99 | 2442259.75 763.9 -- NR(733.9) 30.0 733.9
STN-3B 556765.05 | 2442256.36 763.8 -- NR(713.8) 50.0 713.8
STN-3C 556763.50 | 2442257.42 763.8 -- NR(728.8) 35.0 728.8
STN-3D 556762.50 | 2442258.42 763.8 -- NR(728.8) 35.0 728.8
STN-3E* 556764.10 | 2442559.45 763.8 -- --
STN-4** 556625.56 | 2442047.01 763.3 702.3 700.3 83.0 680.3
STN-5 556611.15 | 2442365.31 764.9 712.4 710.9 54.0 710.9
STN-6 556416.17 | 2442407.10 763.4 699.4 698.9 64.5 698.9
STN-7 Not Drilled
STN-8** 556248.52 | 2442540.30 752.2 698.7 696.4 76.7 675.5
STN-8A* 556254.96 | 2442535.17 751.7 -- --
STN-9 556233.82 | 2442499.72 764.8 702.3 701.4 63.4 701.4
STN-9A* 556234.82 | 2442499.81 764.8 -- --
STN-10** | 556162.76 | 2442251.63 765.0 705.5 704.0 81.0 684.0
STN-11 556034.83 | 2442535.05 763.2 704.7 701.2 62.0 701.2
STN-12 555873.09 | 2442622.48 765.1 704.1 703.1 62.0 703.1
STN-13 Not Drilled
STN-14 555685.58 | 2442733.21 753.1 706.1 702.1 51.0 702.1
STN-14A | 555687.58 | 2442734.21 753.1 -- NR(734.6) 18.5 734.6
STN-14B* | 555690.29 | 2442730.41 753.0 -- --
STN-15 555662.69 | 2442667.52 763.7 706.2 704.8 58.9 704.8
STN-15A | 555669.72 | 2442691.43 765.3 -- NR(735.3) 30.0 735.3
STN-15B | 555672.20 | 2442690.32 765.3 -- NR(707.3) 58.0 707.3
STN-15C | 555671.50 | 5442690.88 765.3 -- NR(730.3) 35.0 730.3
STN-15D | 555665.72 | 2442690.78 765.3 -- NR(730.3) 35.0 730.3
STN-15E* | 555694.24 | 2442681.34 765.0 -- --
STN-16 555501.40 | 2442725.94 764.5 706.5 706.0 58.5 706.0
STN-17 Not Drilled
STN-18** | 555204.87 | 2442894.11 751.0 702.5 700.5 71.5 679.5
STN-18A* | 555204.57 | 2442886.00 751.8 -- --
STN-19 555204.68 | 2442842.94 765.6 701.1 700.6 65.0 700.6
STN-19A* | 555204.68 | 2442843.94 765.6 -- --
STN-20 555168.84 | 2442666.59 762.9 703.9 701.9 61.0 701.9
STN-21** | 555076.61 | 2442149.85 765.0 709.0 707.5 77.5 687.5
STN-22** | 554990.27 | 2441723.40 765.0 707.0 706.0 79.0 686.0
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Table 1.

Summary of Borings

Refusal/
Top of Begin Boring Bottom of
Surface Rock Core Termination Hole
Boring No. | Northing Easting Elevation | Elevation Elevation Depth Elevation

STN-23 555020.22 | 2442857.46 764.7 703.7 702.7 62.0 702.7
STN-24 554803.45 | 2442843.16 765.1 701.6 700.9 64.2 700.9
SNT-25 Not Drilled
STN-26 554624.86 | 2442889.00 750.0 696.0 692.7 57.3 692.7
STN-26A | 554604.66 | 2442904.17 750.0 -- NR(730.0) 20.0 730.0
STN-26B* | 554604.57 | 2442896.12 751.0 -- --
STN-27 554601.77 | 2442850.67 765.1 700.1 697.6 67.5 697.6
STN-27A | 554600.64 | 2442840.21 765.0 -- NR(705.0) 60.0 705.0
STN-27B | 554606.18 | 2442840.52 765.0 -- NR(729.0) 36.0 729.0
STN-27C* | 554607.18 | 2442840.92 765.0 -- --
STN-28 554406.25 | 2442841.10 764.8 700.5 700.2 64.6 700.2
STN-29 554155.15 | 2442854.72 764.7 697.2 697.0 67.7 697.0
STN-30 Not Drilled
STN-31 553954.94 | 2442758.22 749.5 696.5 695.5 54.0 695.5
STN-31A* | 553960.30 | 2442764.66 749.7 -- --
STN-32 553994.90 | 2442746.44 764.8 696.3 695.8 69.0 695.8
STN-32A* | 553996.72 | 244275713 764.8 -- --
STN-33 Not Drilled
STN-34 | 553853.66 | 2442184.35 | 764.7 699.7 | 6887 76.0 688.7
STN-35 Not Drilled
STN-36 553776.74 | 2442198.78 751.9 712.4 707.9 44.0 707.9
STN-36A | 553766.08 | 2442199.97 751.9 -- NR(736.9) 15.0 736.9
STN-36B* | 553753.47 | 2442155.66 751.5 -- --
STN-37 553799.90 | 2442184.40 763.8 712.8 709.6 54.2 709.6
STN-37A | 553799.38 | 2442182.40 763.8 -- NR(734.8) 29.0 734.8
STN-37B | 553800.49 | 2442186.20 763.7 -- NR(711.7) 52.0 711.7
STN-37C | 553798.81 | 2442171.01 763.6 -- NR(730.1) 33.5 730.1
STN-37D | 553798.26 | 2442168.95 763.6 -- NR(730.6) 33.0 730.6
STN-37E* | 553799.26 | 2442183.40 763.8 -- --
STN-38 553730.83 | 2441988.70 764.1 715.1 712.8 51.3 712.8
STN-39 Not Drilled
STN-40 Not Drilled
STN-41** | 553583.10 | 2441510.71 752.7 714.7 709.7 63.0 689.7
STN-41A* | 553584.59 | 2441512.86 751.8 -- --
STN-42 553623.48 | 2441513.69 764.7 713.7 713.2 51.5 713.2
STN-42A* | 553624.48 | 2441512.69 764.7 -- --
STN-43 554004.68 | 2441548.50 765.9 718.9 711.9 54.0 711.9
STN-43A* | 554005.71 | 2441549.61 765.9 -- --
STN-44 Not Drilled
STN-45 553740.50 | 2441308.40 | 763.9 716.4 | 175.4 48.5 715.4
SNT-46 Not Drilled
STN-47 553747.39 | 2441146.83 | 753.4 717 .4 | 713.9 39.5 713.9
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Table 1.

Summary of Borings

Refusal/
Top of Begin Boring Bottom of
Surface Rock Core Termination Hole
Boring No. | Northing Easting Elevation | Elevation | Elevation Depth Elevation

STN-47A | 553733.63 | 2441141.18 753.1 - NR(745.6) 7.5 745.6
STN-47B* | 553742.43 | 2441143.28 753.8 - -
STN-48 553773.29 | 2441154.53 765.3 716.3 711.3 54.0 711.3
STN-48A | 553771.75 | 2441159.01 765.3 - NR(742.8) 22.5 742.8
STN-48B | 553769.40 | 2441163.30 765.3 - NR(717.1) 48.2 717.1
STN-48C* | 553770.51 | 2441164.28 765.3 - -
STN-49 553921.85 | 2441024.39 763.1 718.1 715.6 475 715.6
STN-50** | 553631.96 | 2440496.85 741.6 705.9 704.6 57.0 684.6
STN-50A* | 553632.98 | 2440497.85 741.6 - -
STN-51 553696.02 | 2440548.46 750.4 701.5 700.8 49.6 700.8
STN-52 553992.98 | 2440817.40 753.2 714.2 713.7 39.5 713.7
STN-53 554011.12 | 2440902.46 763.9 713.9 7124 51.5 7124
STN-53A* | 554012.14 | 2440904.05 763.9 - -
STN-54 555263.94 | 2441476.12 765.0 707.0 706.0 59.0 706.0
STN-55 554943.73 | 2442287.49 764.1 703.1 699.9 64.2 699.9
STN-56** | 554555.61 | 2441998.50 765.8 704.8 703.7 82.0 683.8
STN-57 Not Drilled
STN-58 Not Drilled
STN-59 556075.53 | 2442603.06 752.2 701.2 700.7 51.5 700.7
STN-60 555886.92 | 2442663.31 752.5 701.0 699.0 53.5 699.0
STN-61 555513.59 | 2442792.80 752.5 706.5 701.0 51.5 701.0
STN-62 555020.69 | 2442907.23 749.8 702.8 700.8 49.0 700.8
STN-63 554822.75 | 2442910.57 750.0 702.5 701.0 49.0 701.0
STN-64 554411.29 | 2442911.08 749.4 702.9 693.9 55.5 693.9
STN-65 554147.51 | 2442915.09 748.6 700.6 698.6 50.0 698.6
STN-66 553888.83 | 2442564.24 750.9 695.9 693.9 57.0 693.9
STN-67 Not Drilled
STN-68 Not Drilled
STN-69 | 553607.58 | 2441718.01 | 7523 | 7073 | 69238 59.5 692.8
STN-70 Not Drilled
STN-71 | 553840.20 | 2440981.04 |  752.0 7170 | 7065 45.5 706.5

*%*

Denotes Cone Penetration Test (CPT) boring.
Boring was advanced approximately 20 feet into bedrock utilizing rock coring techniques
NR indicates no refusal
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5.2. Subsurface Soil Conditions

Based on a review of the information obtained from the borings performed, placed
embankment fill forming Dike C can be separated into four major horizons. Additionally,
three major horizons have been identified as the foundation soils for Dike C.

Beginning just above the foundation soil materials, a discontinuous layer of "Gravel to Clayey
Gravel", approximately three-foot thick, was encountered. This layer is most likely
associated with placement of subgrade stabilization materials for starter clay dike
construction. It should be noted that starter clay dike construction appears to have occurred
at times within the impounded slack water area of Swan Pond formed by Watts Bar
Reservoir.

The "Starter Clay Dike" horizon extends from the original groundline up to elevation 748 feet.
The material was used to construct the initial perimeter containment dike prior to 1954. The
starter clay dike soils primarily have a Unified Soil Classification System (USCS)
classification of CL with lesser occurrences of CH, SM, and SC. Textural classifications
consisted mostly of sandy lean clay and clayey sand with gravel. The soil was described as
damp to wet in moisture content and brown to gray in color. Based on SPT N-values and
laboratory strength testing, the starter clay dike has strength consistencies ranging from soft
to medium stiff.

Above the starter clay dike, the "Constructed Ash" horizon, extending from approximate
elevation 748 feet to elevation 750 feet was encountered primarily on the eastern leg of
Dike C. The constructed ash was placed as an interim raise in 1974, to provide additional
freeboard for the ash pond. It should be noted that the constructed ash was denoted as a
thicker layer with a maximum thickness of 13.5 feet in some areas on the boring logs. This
greater thickness is most likely attributed to some interim use of available ash materials to
form the starter dike. The material generally consists of bottom ash. The bottom ash was
described as damp to wet in moisture content and gray to dark gray and black in color.
Based on SPT N-values the constructed ash has strength consistencies ranging mostly from
loose to dense.

From 1954 to 1976, ash sluiced into the pond formed the "Hydraulically Placed Ash" horizon
that now lies below the third raising of Dike C. The hydraulically placed ash extends from the
original ground surface to approximate elevation 745 feet. The material generally consists of
bottom ash and fly ash in varying mixtures. Classification tests performed on a selected
hydraulically placed ash samples resulted in a USCS classification of SM and a textural
classification of silty sand with gravel. The hydraulically placed ash was described as damp
to wet in moisture content and gray to dark gray and black in color. Based on SPT N-values
the hydraulically placed ash has strength consistencies ranging from very loose to dense.

The "Raised Clay Dike," constructed between 1976 and 1978, extends from approximate
elevation 745 feet to elevation 765 feet. The raised clay dike soils classified primarily as CL
with areas of CH. The raised clay dike had textural descriptions of lean clay with sand,
sandy lean clay, fat clay with sand, and sandy fat clay. The soil was described as damp to
wet in moisture content and mostly brown in color. Based on SPT N-values and laboratory
strength testing, the raised clay dike has strength consistencies ranging from very soft to
very stiff.
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The uppermost native foundation material encountered at the boring locations consists of a
silt and clay material, which appears to be original ground lake sediment deposits associated
with the Swan Pond embankment. The material designated herein as the "Sensitive
Silt/Clay" horizon, approximately a half to one-foot in thickness, lies near the original ground
surface. The sensitive silt/clay soils classified primarily as CL-ML with occurrences of CL
and ML. The sensitive silt/clay horizon was usually described as having a silt or silty clay
texture, light brown in color, and saturated in moisture content. Based on SPT N-values the
sensitive silt/clay horizon has strength consistencies ranging from very soft to soft.

No material matching the "slime layer" as described in the Dredge Cell Root Cause Analysis
report was noted to be encountered during this exploration. This is likely attributed to the
subject study area being the most active portion of the historical ash pond operations. If the
material had formed in this area, probably removed in association with periodic dredging
operations.

There is an occasional "Lean Clay Foundation Soil" layer found below the sensitive silt/clay
horizon ranging from about three to twelve feet in thickness. The lean clay foundation soil
had a USCS classification of CL with textural descriptions of sandy lean clay and lean clay
with sand. The soil was described as predominately saturated in moisture content and light
brown in color. Based on SPT N-values the lean clay foundation soil has strength
consistencies of very soft to medium stiff.

Below the sensitive silt/clay horizon, "Sandy Silt to Silty Sand" was encountered down to
elevations ranging between 717 feet and 703 feet. The sandy silt to silty sand had USCS
classifications of predominately SM with occasional occurrences of CL, ML, and CL-ML.
Textural descriptions were mostly of silty sand and sandy silt with isolated pockets of clayey
soils typical of alluvial deposits. The soil was described as brown to gray in color and moist
to saturated in moisture content. Based on SPT N-values and laboratory strength testing,
the sandy silt to silty sand has strength consistencies ranging mostly from very loose or very
soft to medium dense or medium stiff.

Below the sandy silt to silty sand horizon, "Fine Grained Sand" was encountered down to
bedrock having an elevation ranging from about elevation 717 feet to 700 feet. The fine
grained sand horizon had a USCS classification of SM with a textural classification of sand.
The soil was described as wet or saturated in moisture content and brown to gray in color.
Based on SPT N-values the fine grained sand horizon has strength consistencies of loose to
very dense.

5.3. Instrumentation
5.3.1. Piezometers

At select boring locations, piezometers were installed to measure pore water pressures
within Dike C. In general, piezometer readings were obtained on four separate occasions
spaced approximately two weeks apart, beginning with the initial reading on May 28, 2009.
Based on Stantec’s current scope, it is anticipated that these readings will continue every two
weeks until the middle of November. This report includes the results up to the last reading
date on July 9, 2009; future readings will be issued under a separate cover. Refer to
appendixes C and D for piezometer installation details and the latest piezometer readings,
respectively. Piezometer locations and tip elevations are summarized in Table 2 below.
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Table 2.

Summary of Piezometers

Concrete
Pad Piezometer Tip
Elevation Elevation
Boring No. ID (Feet) (Feet)

STN-2A PZ-1 751.2 724.7
PZ-2 (U) 751.9

STN-3A 763.9
PZ-3 (L) 737.9
STN-3B PZ-4 763.8 718.8
STN-14A PZ-5 753.1 737.6
PZ-6 (U) 753.3

STN-15A 765.3
PZ-7 (L) 738.3
STN-15B Pz-8 765.3 710.3
STN-26A Pz-9 750.0 733.0
PZ-10 (U) 752.2

STN-27A 765.0
PZ-11 (L) 735.2
STN-27B PZ-12 765.0 708.2
STN-36A PZ-13 751.9 738.4
PZ-14 (U) 752.9

STN-37A 763.8
PZ-15 (L) 738.1
STN-37B PZ-16 763.7 715.0
STN-47A PZ-17 753.1 746.9
PZ-18 (U) 756.7

STN-48A 765.3
PZ-19 (L) 746.1
STN-48B PZ-20 765.3 720.1

U — Denotes upper piezometer within the same boring

L — Denotes lower piezometer within the same boring
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In general, the water levels were fairly consistent, with slight increases in the water elevation
reported for the crest borings and mostly decreases in the water level observed within the toe
borings. These changes in the water level observed over the two months of readings are
likely attributed to equalization of the water level within the piezometers over time. However,
it should be noted that water levels can also fluctuate due to the seasons, precipitation
events, variations in pool levels, and other factors.

5.3.2. Slope Inclinometers

Slope inclinometers were installed in borings STN-8, STN-18, STN-34, STN-64, STN-69, and
STN-71 to monitor any future movement within Dike C. In general, slope inclinometer
readings were obtained soon after installation of the slope inclinometer casing so that a
baseline reading could be established. The readings were then taken on a weekly basis with
other instruments that were installed as a part of separate projects. Based on Stantec’s
current scope, it is anticipated that these readings will continue every two weeks for the next
six months. This report includes the results up to the last reading date on July 9, 2009;
future readings will be issued under a separate cover. Based on the readings taken to date,
there has been no significant movement in any of the slope inclinometers installed within
Dike C. Refer to Appendixes C and D for slope inclinometer installation details and the latest
slope inclinometer readings, respectively.

6. Laboratory Testing

6.1. General

Stantec performed laboratory testing in accordance with applicable ASTM soil testing
specifications. Results from the laboratory tests are included in Appendix E. In particular,
natural moisture content test results are shown on the attached boring logs in Appendix A
and are also shown on the drafted sheets in Appendix F. No further discussion relative to
the results of moisture content and classification testing are provided in this section. The
discussion that follows is limited to the laboratory testing associated with evaluation of the
laboratory strength test characteristics.

6.2. Testing of Cohesive Soils/Undisturbed (Shelby) Tube Testing

The borings drilled for the subject dike included 3-inch diameter undisturbed (Shelby) tube
sampling within predominantly cohesive soil horizons. Stantec’s soils laboratory extruded
the tubes and trimmed six-inch long specimens. Lab personnel determined visual
inspections, unit weights (wet and dry), and natural moisture for each six-inch specimen prior
to submitting a summary of the extruded specimens to a geotechnical engineer for
assignment of lab testing. Select 6-inch specimens extruded from Shelby tubes were
subjected to unconfined compressive (UC) strength testing, consolidated-undrained (CU)
triaxial testing, unconsolidated-undrained (UU) triaxial testing, direct simple shear (DSS),
testing one-dimensional consolidation, and testing permeability testing. Selected tube
specimens associated with continuous sampling at the pond base/original ground elevation
were also subjected to longitudinal cutting, visual inspection and laboratory microscopic
viewing to identify any suspect "slime" type materials. The results of these tests are included
in Appendix E and discussed below.
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6.2.1. Unconfined Compressive (UC) Strength Testing

Unconfined compressive strength testing was performed to provide information from which
soil strength parameters could be estimated. The results of the unconfined compressive
strength testing are presented next to the sample borings on the geotechnical drawings in
Appendix F and are summarized in Table 3.

Table 3. Summary of Unconfined Compressive Strength Tests

Unconfined
Sample Dry Wet Moisture Compressive
Boring No. | Interval (feet) | (pcf) | (pcf) | Content (%) Strength (psf)
STN-20 35.0-355 103.6 | 127.0 23.7 760
STN-55 42.6 -43.1 106.1 | 128.0 20.4 2,020

6.2.2. Consolidated-Undrained (CU) Triaxial Testing

Stantec performed CU triaxial testing with pore pressure measurements on selected 6-inch
long specimens extruded from 3-inch diameter Shelby tubes obtained during drilling. CU
testing provides indicators of effective-stress shear-strength parameters. The results of the
CU triaxial tests are presented on the stability section in Appendix F, and are summarized in
Table 4. The stress path envelopes derived from CU triaxial testing are also presented in
Appendix E.

Table 4. Summary of Consolidated — Undrained Triaxial Testing

Sample Interval USCS CU Triaxial Strength
Boring No. (feet) Classification ¢' (psf) ¢' (degrees)
38.3-38.9
STN-28 38.9-39.5 CL 103 32.3
46.3 - 46.9
60.2 - 60.8 CL
STN-29 60.8-61.4 0 34.0
61.4-62.0
STN-26 20.0-20.5
STN-64 20.6-21.1 CL 125 37.8
STN-27 30.3-30.8 CL-ML
STN-31 33.6-34.1
STN-66 33.6 -34.1 345 32.6
STN-32 50.0 - 50.5
31.0-31.6 CL-ML
STN-3D 31.6-32.2 113 35.6
STN-37D 31.6-32.8
13.5-14.0
STN-37 14.3-14.8 CH 40 411
20.0-20.3
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Table 4. Summary of Consolidated — Undrained Triaxial Testing

Sample Interval USCS CU Triaxial Strength
Boring No. (feet) Classification c' (psf) ¢' (degrees)
23.6 - 241
TN-14
S 24.2-24.7 CL-ML 240 33.2
STN-61 23.0-23.5
9.0-9.5
STN-2 14.0-14.5 CL 400 34
14.6 - 15.1
20.0-20.5
STN-50 20.5-21.0 CL 80 36.6
STN-51 23.5-24.0
10.5-11.0
STN-3 12.5-13.0 CH 600 21.1
STN-5 11.3-11.8

6.2.3. Direct Simple Shear (DSS) Testing

Stantec selected samples extruded from Shelby tubes for DSS testing to provide additional
indicators of effective-stress shear-strength parameters. The results of the DSS tests are
presented in the stability section in Appendix F, and are summarized in Table 5. The stress
path envelopes are also presented in Appendix E.

Table 5. Summary of Direct Simple Shear Testing

Sample DSS Strength
Interval USCS
Boring No. (feet) Classification c' (psf) ¢' (degrees)
STN-15D 34.00 - 34.25 cL 170 21
STN-15D 34.25 - 34.50 210 24
STN-27B 33.20 - 33.45 CL 60 22
STN-27B 35.20 - 35.45 CL-ML 260 25
STN-27B 35.45 - 35.80 100 27

6.2.4. Unconsolidated — Undrained (UU) Triaxial Testing

Stantec performed UU triaxial testing on selected soil specimens to provide information for
estimated total stress strength parameters for cohesive soil horizons. Table 6 summarizes
the data obtained from this test. The Subsurface Data Sheets provided in Appendix F also
depict the results of the UU testing adjacent to the appropriate graphical log. The laboratory
testing results are also included in Appendix E.
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Table 6. Summary of Unconsolidated — Undrained Triaxial Testing

Sample UU Triaxial Strength
Interval Confining

Boring No. | (feet) Stress (psi) (psf) (tsf)
STN-2 20.5-21.0 14 1,224 0.61
STN-2 30.6 - 311 18 1,670 0.84
STN-5 38.5-39.0 24 660 0.33
STN-8 15.5-16.0 13 660 0.33
STN-18 25.5-26.0 15 1,670 0.84
STN-19 5.0-5.5 4 4,310 2.15
STN-19 39.7-40.2 25 880 0.44
STN-22 49.5-50.0 20 3,460 1.73
STN-27 12.6 - 13.1 10 2,580 1.29
STN-27 44.7 -45.2 27 1,440 0.72
STN-31 20.5-21.0 10 600 0.30
STN-31 38.0 - 38.5 19 450 0.22
STN-32 53-5.8 3 2,510 1.25
STN-36 29.0-29.5 13 300 0.15
STN-41 15.1-15.6 12 1,340 0.67
STN-43 29.1-29.6 16 1,390 0.70
STN-48 33.5-34.0 21 3,840 1.92
STN-48 4.0-4.5 3 1,930 0.97
STN-50 9.0-9.5 7 490 0.24
STN-63 9.3-9.8 5 900 0.45
STN-64 20.0 - 20.5 11 490 0.25
STN-64 30.0 - 30.5 15 1,930 0.97
STN-65 13.5-14.0 10 2,220 1.11

6.2.5. One-Dimensional Consolidation Testing

Stantec selected samples extruded from Shelby tubes for one-dimensional consolidation
testing to provide initial void ratio and consolidation parameter indicators for estimates of use
in settlement analyses. The results of the consolidation tests are summarized in Table 7 and
are presented in Appendix E.
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Table 7. Summary of One Dimensional Consolidation Tests

Pre-

Initial Void | Compression | Recompression | Consolidation

Boring |Test Interval Ratio Index Index Pressure (Pc)
No. (feet) (o) (Co) ) (psf)

STN-2 31.4-31.9 0.589 0.182 0.025 5,000
STN-9 11.7-12.2 0.844 0.216 0.040 12,000
STN-14 24.8-25.3 0.534 0.145 0.025 4,000
STN-19 14.1-14.6 0.681 0.125 0.032 6,200
STN-32 14.0-14.5 0.700 0.175 0.035 6,000
STN-52 25.2-25.7 0.573 0.150 0.025 3,800
STN-63 15.2-15.7 0.785 0.110 0.020 1,600
STN-64 21.2-21.7 0.752 0.320 0.030 1,200
STN-65 33.8-34.3 0.815 0.225 0.033 3,400

6.3. Testing of Standard Penetration Test (SPT) Samples

In general, recovered soil specimens from SPT samples were subjected to natural moisture
content determinations and select samples were combined for engineering classification
testing. The engineering classification testing consisted of Atterberg limits, specific gravity,
and sieve and hydrometer analyses. The results of the classification testing were used in
conjunction with the N-values from SPT’'s to estimate soil strength based on published
correlations of such data. The results of the moisture content tests are included on the
boring logs and drawings in Appendixes A and F, respectively. The results of the
engineering classifications are included on the drawings in Appendix F.

7. Engineering Analyses

7.1. General

Geotechnical engineering analyses included evaluations of strength and permeability
parameters, seepage analyses, and slope stability analyses. Prior to beginning the
analyses, the geotechnical data and cross sections were combined and the geometry of the
existing dikes and soil horizons were approximated using current and historical information.
Once the geometry of the sections was determined, each section was reviewed and
evaluated to determine the critical cross section for analyses. The criteria for selecting the
critical sections was based on the steepness of slopes, the geometry of the sections, and the
phreatic surface, and soil conditions. Based on this evaluation, representative cross sections
were selected for analyses. Results of the analyses and evaluations are summarized in the
following paragraphs. Results of the seepage and slope stability analyses, along with the
plan locations of the cross sections, are shown on the drawings included in Appendix F.

It should be noted that construction records indicating the methods used to construct the
dikes, as-built dike configurations, etc. were not available for review. In addition, the variable
nature of the historical and current strength data shows some signs of inconsistencies in the
construction of the dikes. As a result, generalizations in soil parameters and dike geometry
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were needed to construct the seepage and stability models. The 2008 failure of the adjacent
dredge cell deposited coal ash against the slope of Dike C, mostly along the eastern reach.
This accumulation of ash, which is highly erodible and will be removed during the cleanup,
was ignored during the analyses.

7.2. Soil Horizons

Based on the results of the drilling, laboratory testing, historical documentation, and
drawings, the materials on site were divided into different soil layers. Refer to the stability
sections in Appendix F for locations of the soil horizons. For these analyses, the soil layers
are as follows:

e Starter Clay Dike: This represents the material used for construction of the
original perimeter dike. Based on historical information the interior slopes were
constructed at a 3:1 (H:V) and the exterior slopes were constructed at a
6:1 (H:V).

o Raised Clay Dike: This represents the material that was used for the upstream
raising of the original dike.

e Constructed Ash: This represents material encountered during the field
exploration above the original starter dike between Station 127+00 and 160+00
on the eastern portion of the dike. This material appears to have been used for
an interim raising of the starter dike or used for a repair. The material consists
of a mixture of fly ash and bottom ash.

e Hydraulically Placed Ash: This represents the material that is contained by Dike
C. It was encountered upstream of the starter dike and below and upstream of
the raised dike.

o Gravel to Clayey Gravels: This represents a gravelly layer that is in place below
the original dike construction. This material appears to have been used to
stabilize the original dike construction.

e Sensitive Silt/Clay: This represents the uppermost and relatively recent slack
water silt and clay sediment deposits associated with the Swan Pond
embankment at the time of the initial ash pond construction. The results of the
exploration indicate this material is generally very soft and exhibits relatively low
shear strength.

e Lean Clay Foundation Soil: This represents a lean clay foundation layer that
was encountered in several of the borings.

e Sandy Silt to Silty Sand: This represents a foundation layer that was
encountered at varying thickness within all the borings.

e Fine Grained Sand to a Sand with Silt: This represents a foundation layer that

was encountered in several of the borings with varying thickness as the borings
were advanced near the top of bedrock.
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7.3. Seepage Analysis
7.3.1. SEEP/W Model

An analysis of steady state seepage through the dike was needed to estimate the magnitude
of seepage gradients (for the evaluation of potential piping) and pore water pressures within
the soils (for the evaluation of slope stability). The numerical seepage model for Kingston
Fossil Plant Dike C was developed using SEEP/W 2007 (Version 7.14), a finite element code
tailored for modeling groundwater seepage problems in soil and rock. SEEP/W is distributed
by GEO-SLOPE International, Ltd, of Calgary, Alberta, Canada (www.geo-slope.com).

SEEP/W uses soil properties, geometry, and boundary conditions provided by the user to
compute the total hydraulic head at nodal points within the modeled cross section. Among
other features, 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 code also includes material models that
allow tracking both saturated and unsaturated flow, including the transition in seepage
characteristics for soils that become saturated or unsaturated during the problem simulation.

Five cross sections through Dike C were modeled with SEEP/W, then subsequently
evaluated for slope stability (Section 7.5). For the numerical analysis, each cross section was
subdivided into a mesh of elements, consisting of first-order quadrilateral and triangular finite
elements. For seepage problems, where the primary unknown (hydraulic head) is a scalar
quantity, first-order elements provide for efficient, effective modeling. Given appropriate
hydraulic conductivity properties and applied boundary conditions, the finite element method
(as implemented in the SEEP/W code) was then used to simulate steady seepage across the
mesh. The total hydraulic head is computed at each nodal location, from which pore water
pressures and seepage gradients can be determined.

7.3.2. Boundary Conditions

Steady-state seepage was assumed for the analysis, with static water levels on the upstream
and downstream sides of Dike C. For the cross sections at Station 108+93, 138+27, and
149+14, the ash pond was assumed to be at elevation 760 feet. The cross sections at
Station 119+69 and 132+37 pass through the stilling basin, where the water levels were
assumed to be at elevation 755 feet. On the downstream side, Watts Bar Lake was
assumed to be at an elevation of 737 feet, corresponding to a normal winter pool. This lower
pool elevation was selected to represent the more severe conditions for stability, with
increased seepage gradients and lower external stabilizing pressures.

Boundary conditions for the SEEP/W analysis were assumed as follows. Along the vertical,
upstream and downstream edges of the model, the hydraulic head at each node was
constant with depth and equal to the pool elevation on that side of the dike. A total head
equal to the pool level was also applied to all submerged nodes along the ground surface of
the model. Other nodes along the ground surface were treated as potential seepage exits. At
steps in the analysis, if water was flowing out of the mesh at these nodes, SEEP/W assigned
a head equal to the elevation of the node. This routine effectively models the seepage of
water out to the ground surface. The horizontal boundary at the base of the model (located
within the shale bedrock) was modeled as a seepage barrier, with no vertical flow across the
boundary nodes.
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7.3.3.

Seepage Properties

For each modeled cross section of the dike, a representative subsurface profile was
compiled based on boring logs, available record drawings, and the known project history.
Material properties were estimated based on available laboratory data and, if no data was
available, based on typical values for similar soils. Material properties used in the seepage
analysis are summarized in Table 8.

Table 8. Material Properties for SEEP/W Analysis
Volumetric
: , Saturated | Ratio | Specific Void Water Content :
=0l iz Ky kn/ky | Gravity Ratio | Saturated |Residual Basis
(cml/s) Gs e (%) (%)
Hydraulically Available
Placed Ash 3.0e-5 50 2.31 0.85 46 0.04 Laboratory Data
(Test Trench #3)
Constructed Available
Ash 3.0e-5 25 2.31 0.85 46 0.04 Laboratory Data
(Test Trench #3)
Available
Clay Raised Laboratory Data
Dike 1.2e-7 10 2.74 0.83 45 0.03 (STN-27 & STN-
48)
Available
C'%iskt:”er 3.1e-8 10 2.69 0.61 38 0.02 | Laboratory Data
(STN-8)
Sensitive Available
Silt/Clay 3.0e-5 50 2.31 0.85 46 0.04 Laboratory Data
(Test Trench #3)
Lean Clay Available
Foundation Soil 1.9e-8 20 2.70 0.61 38 0.02 Laboratory Data
(STN-36)
Sandy Silt to Based on Typical
Silty Sand 1.0e-5 50 2.70 0.65 39 0.01 Values
Gravel to 10e3 | 50 | 2.70 0.65 39 0.01 |Basedon Typical
Clayey Gravel Values
Fine Grained Based on Typical
Sand to Sand 1.0e-5 50 2.70 0.65 39 0.01
) . Values s
with Soil
Shale 1.0e-7 10 2.60 0.25 20 0.01 |Based on Typical
Values

Note: SEEP/W requires input parameters k; and ratio of k,/ky

Significant engineering judgment is needed to select appropriate hydraulic properties for
earth materials. Unlike other key properties, hydraulic conductivity can vary over several
orders of magnitude for a range of soils, often with substantial anisotropy for seepage in
horizontal versus vertical directions. Laboratory test samples often do not represent
important variations within a larger soil deposit. For Dike C, an iterative process of parametric
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calibration (Section 7.3.4) was used to arrive at final estimates of the seepage properties.
Results from trial simulations were compared to field data (measured piezometric levels and
the depth to groundwater in borings). The material parameters were then varied until the
solutions reasonably matched the field data on all five cross sections. The final set of
parameters (Table 8) resulted in the comparisons presented in Section 7.3.4.

Hydraulic conductivities for vertical seepage through saturated materials (k,) were estimated
using available laboratory data. As indicated in Table 8, typical values for similar soils
(obtained from various published sources) were used where laboratory 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 Shelby tube samples of
cohesive soils within this deposit; however, the global conductivity of this layer will be closer
to that of the more predominant sandy materials.

The ratio of horizontal hydraulic conductivity (k,) to vertical hydraulic conductivity (k,) was
estimated based on placement of the material. An isotropic material would have kpk, = 1,
while deposits of horizontally layered soils might have values as high as kp/k, = 100. For Dike
C, relatively high ratios (kn/ky = 50) were assumed for the hydraulically placed ash and the
silty sand to sandy silt, in both cases 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. More modest values (ky/k, = 10) were
assumed for the dike materials, which would have been constructed in horizontal lifts.

The governing equations in SEEP/W are formulated to consider seepage through
unsaturated soils. In the simulations for Dike C, this formulation is used to locate the phreatic
surface for unconfined seepage through the dike cross sections. To represent the change in
hydraulic conductivity due to de-saturation of each soil, SEEP/W implements a model based
on two curves, a hydraulic conductivity function and a volumetric water content function.
Three parameters are needed to define this behavior: the saturated hydraulic conductivity,
saturated water content, and residual water content (water content of air dried soil). Of these,
only the residual water contents were not previously estimated for each soil. Values were
estimated (Table 8) based on typical values for similar soils. Parametric variations, wherein
the hydraulic conductivity of the surficial soils were held constant for all saturation levels,
indicated that the simulation results were not sensitive to these model selections.

7.3.4. Comparison to Field Observations

After the initial seepage parameters were estimated, results from the SEEP/W model were
compared to pore water pressures measured in piezometers installed in Dike D. Data from
12 piezometers, at locations on three of the five modeled cross sections, were used in this
evaluation. Nodes were placed in the model at the same location as the piezometer tip was
installed in the field, then the total head predicted at the node was compared to the
corresponding piezometer reading.

Considering the results for all 12 piezometers, the material properties in each modeled cross
section were varied until a reasonable match was obtained between the predictions and field
data. Specifically, the saturated hydraulic conductivity of the sandy silt to silty sand and the
gravel to clayey gravel were varied, as was the ky/k, ratio for all materials. After several
iterations, the final soil parameters were within expected ranges, based on soil type and
laboratory data, and calibrated to give model predictions consistent with field measurements.
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The comparison between the field measurements and SEEP/W predictions at each
piezometer are plotted in Figure 2. The maximum difference between the predictions and
measurements is 7.3 feet (a PZ9), while most differ by less than 3 feet. These differences
are acceptable in a seepage model, given the typical differences between the modeled cross
section and unknown details within the subsurface soil conditions.
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Field PZ Total Head Data (ft)

Figure 2. Comparison between the Field Piezometer Readings and Pore Water
Pressures predicted in the SEEP/W Model

The results from the seepage model can also be compared to observations of water on the
ground surface and within boreholes in the field. Following the recent removal of trees along
the starter dike, standing water has been observed in areas where the tree stumps have
been removed. The SEEP/W results (see plots in Appendix H) indicate seepage near the
ground surface in these areas, consistent with these field observations. In Figure 3, the
elevation of water in the 2009 boreholes are compared to the elevation of the phreatic
surface (ground water table) predicted with the seepage model at the same location. With a
couple of exceptions, the observed water levels are below the predicted phreatic 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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Elevation (ft) of Phreatic Surface in Seepage Model
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Figure 3. Comparison between the borehole water levels and the phreatic surface
predicted in the SEEP/W Model
7.3.5. Results from Seepage Analyses

Plots from the SEEP/W analyses of the five cross sections through Dike C are presented in
Appendix H. The plots show the finite element mesh, material zones, and boundary
conditions used in each analysis. The results are depicted in contour plots of total head, pore
water pressure, and seepage gradients. For the slope stability analyses (Section 7.5), the
pore water pressures along the considered slip surfaces were determined by interpolation
between the nodal pore pressures predicted with he SEEP/W model. The seepage gradients
were assessed for maximum exit gradients and the potential for soil piping (Section 8.1).

The phreatic surface (groundwater table or line of zero pore water pressure) is shown on the
plots in Appendix H. In several cases, the shape of the phreatic line may not meet one’s
initial expectations, particularly where more pervious materials are found below the dike
zones near the ground surface. In SEEP/W, the location of the phreatic surface is found by
interpolation between positive pore water pressures in the upper areas of saturated soil and
negative or suction pore pressures 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 phreatic
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surface coincide. Hence, while the more complete unsaturated flow formulation in SEEP/W
gives a reasonable prediction of the phreatic surface location and shape, the results are
often different than would be obtained with a solution that considers only saturated flow.
Furthermore, the pore water pressures in the stability analysis are determined from the full
finite element solution, and not just from the depth below phreatic surface.

7.3.6. Critical Exit Gradients

Seepage forces, resulting from hydrodynamic drag on the soil particles, can destabilize
earthen structures. Excessive hydraulic gradients near the ground surface can lead to the
initiation of soil erosion and piping, which has caused numerous dam failures in the past.
Hydraulic gradients, computed where seepage flows to the ground surface, can be evaluated
to understand the potential severity of this problem.

Where upward seepage through a uniform soil exits to the ground surface, the factor of
safety with respect to soil piping (FSpiping) is defined as:

Fspiping = Eqn- 1

where i is the vertical gradient in the soil at the exit point. The critical gradient (i) is related
to the submerged unit weight of the soil, and can be computed as:

_ Vsub _ Gs -1
crit Y 1+ e Eqgn. 2
where yg is the submerged unit weight of the soil, y, is the unit weight of water, Gs is the
specific gravity of the soil particles, and e is the void ratio. For nearly all soils, the critical

gradient is between about 0.6 and 1.4, with a typical value near 1.0.

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

i=ic:rit-
7.4. Strength Parameter Selection

The static stability of Dike C around the ash pond and stilling pond at the Kingston Fossil
Plant were evaluated using the limit equilibrium slope stability methods. The soil parameters
used in these stability analyses were established as follows.

Dike C was originally constructed in the mid 1950s and was raised in the mid 1970s. The
dike has existed in its current cross sectional geometry (slopes and crest elevation) for at
least 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. In addition, 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. If stabilizing berms or other
modifications to the dike cross section are built, then undrained, total stress stability analyses
will be needed to assess stability during construction.
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The soil parameters used for the dikes and existing foundation materials were derived using
both current and historical data from laboratory consolidated undrained triaxial tests, direct
simple shear tests, cone penetration data, standard penetration test data and classification
test data. In addition, the strength parameters selected were further refined by comparisons
with the strength parameters used in the historical design reports reviewed.

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(0,+0;") ,=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.

7.4.1. Drained Soil Parameters

Excess (or deficient) pore water pressures, generated by changes in mean stress or
shearing stress, will dissipate under static, long term conditions. Pore pressures within a soil
can then be computed assuming hydrostatic conditions or from a solution for steady state
seepage. As long as the distribution of pore pressure within the cross section can be
quantified, effective stresses can be computed and the drained shear strength (S,) of the soil
can be determined from effective stress strength parameters (¢’ and ¢’):

S, =C'+o'tang’ Eqn. 3

Uncemented soils exhibit no strength at o’ = 0, corresponding to ¢’ = 0. In the case of
unsaturated fine grained soils, 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.

The Mohr-Coulomb failure envelope for normally consolidated, saturated clays exhibits
¢’ = 0. At effective stresses below the preconsolidation pressure, overconsolidated clays
have a curved failure envelope that can be represented with a straight line having ¢’ > 0.
However, 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 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 sail,
coupled with careful application of the fitted strength envelopes, are necessary where values
of ¢’ are used in a stability evaluation.
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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 regrading and
maintenance, is considered to be less critical in a stability analysis. For deep seated failures,
the assumption of ¢’ = 0 is routinely used for all sails.

7.4.2. Soil Parameters for Dike C

The shear strength parameters were conservatively estimated based on site-specific
geotechnical data, published data/information and our experience with these materials in
similar applications. Discussions regarding selection of the shear strength parameters are
provided in the following paragraphs. Refer to Table 9 below for a summary of derived soil
parameters.

The starter clay dike, raised clay dike, and lean clay foundation primarily consist of lean clay
materials with occasional occurrences of fat clays. The cohesive soils sampled during the
field exploration were subjected to CU triaxial tests. The results of triaxial testing were
evaluated and effective stress p’ versus q scatter plots were prepared using all of the data
points. Failure was assumed to occur at the point of the maximum effective principal stress

ratio (o,'/0;') Once the p’ versus q plots were prepared, a failure envelope was then

selected such that about two-thirds of the plotted values were above the envelope. The p’
versus q plots and selection of the failure envelope are shown for each soil horizon on the
graphs presented in Appendix G. The resulting strength parameters were rounded down to
the nearest degree for ¢’ and to the nearest 50 pounds per square foot for the cohesion
intercept. Consistent with the discussions in Section 7.4.1, the measured cohesion intercept
was neglected (assumed ¢’=0) in evaluating the dike stability. The unit wet weight was
determined by taking the average unit weight of the samples that are included within a soil
horizon.

The constructed ash materials were primarily encountered in the upper portion of the eastern
most starter dike. The material consists of a mix of fly ash and bottom ash. As a part of the
Kingston Dredge Cell Closure Project, Stantec performed CU triaxial tests and the results
were plotted on a scatter (Appendix G) plot as described above. The results compacted on
samples of this material indicate that the ¢’ for the constructed ash is on the order of 38°.
However, those tests were completed assuming the ash will be constructed using typical
construction techniques with controlled compaction requirements associated with an
engineered fill. The constructed ash material encountered in Dike C around the Ash Pond
were placed several years ago and there is a lack of documentation on how the material was
placed. Assuming this ash was not adequately compacted when placed in Dike C, it is
prudent to assign a lower strength of ¢’ = 30°, which would be typical for an ML type material
at medium density. The unit wet weight was determined by taking the results of the standard
Proctor compaction tests conducted by Stantec and AECOM as a part of the projects
associated with the dredge cell. It was then estimated that the material exists at a density
corresponding to 90-percent of the standard Proctor maximum (75 pcf) and was near the
optimum moisture content (24%).
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The hydraulically placed ash materials were primarily encountered upstream of the starter
dike and below the raised dike. As a part of the RCA, AECOM performed 25 triaxial
compression tests with various consolidation techniques. In addition, six additional triaxial
tests were completed by Law Engineering, Inc. in 1995, as a part of a testing program on
ponded ash materials in Dredge Cell | and Ill. There results were plotted on a scatter plot
(Appendix G), materials which indicate that ¢’ for the hydraulically placed ash is on the order
of 25°. The unit wet weight was estimated using a dry unit weight at 90-percent of the
standard Proctor maximum (75 pcf) and adjusting it based on the average in place moisture
content (28%) of the hydraulically placed ash.

The gravel to clayey gravel layer was modeled just below the original dike. The layer was
encountered during the field exploration and may have been placed below water levels as a
working platform layer during initial construction of the starter dike. Strength and unit weight
properties for this soil were estimated using correlations with measured SPT blowcounts.
For a value of (N4)s0 = 8 in this soil horizon, the correlations in Figure 4 suggest ¢’ = 32°.

The sensitive silt/clay was modeled near the top of original ground. The layer was identified
as a result of the RCA performed by AECOM and the results of Stantec’s field exploration
program. Under the direction of AECOM, the University of Massachusetts (UMass) Amherst
performed 12 direct simple shear (DSS) tests on thin-walled tube specimens obtained within
the Dredge Cell. In addition, Geotesting Express (under the direction of Stantec) performed
five DSS tests on thin-walled tube specimens obtained within the Dredge Cell. There results
were plotted on a scatter plot as described above and a value of ¢’ = 28° was determined.
The unit wet weight was determined by taking the average unit weight of the DSS test
specimens obtained by Stantec.

The sandy silt to silty sand and fine grained sands were modeled at varying thicknesses
within the foundation alluvium. Based on the results of the drilling program there appears to
be variability in the results of the SPT N-values for these non-cohesive soil horizons.
Therefore, the soil parameters were derived utilizing the SPT N-values encountered within
the borings advanced for individual stability sections. The strength and unit weight
parameters for these non-cohesive soil horizons were determined from published
correlations between corrected blowcounts (N+)so, relative density and ¢’. The corrected N-
values were utilized to obtain relative densities based on relationships developed by
Tokimatsu and Seed (1988) as shown in Figure 4 below. NAVFAC (1982) presents a
relationship using relative density and of specific soil types to correlate angle of internal
friction, unit weight, and void ratio as shown in Figure 4 below. The sandy silt to silty sand
horizon contained SPT blowcounts in the range of weight of the sampling rods to 16, the unit
weight of this soil horizon was estimated to vary between 105 to 113 pcf with a drained
friction angle of 27° to 29°. The fine grained sand horizon contained SPT blowcounts in
range of 4 to 60, the unit weight of this soil horizon was estimated to vary between 118 to
128 pcf with a drained friction angle of 31° to 36°.
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Soil classifications for the correlations are based on laboratory testing results and field
classifications performed during the drilling process.
internal friction, unit weight, and void ratio were established, the in situ unit weight was
calculated based upon the natural moisture content. Refer to Table 9 below for a summary
of derived soil parameters. Since a range is included for the sandy silt to silty sand and the
fine grained sand layer refer to stability sections in Appendix F for specific alluvial deposit

parameters.

Once the relationships for the angle of

Table 9. Selected Strength Parameters for Stability Analysis

Unit Weight | Effective Stress Strength Parameters
Soil Horizon (pcf) c’ (psf) ¢’ (degrees)

Starter Clay Dike 129 0 30
Raised Clay Dike 125 0 30
Constructed Ash 93 0 30
Hydraulically Placed Ash 96 0 25
Gravel to Clayey Gravel 120 0 32
Sensitive Silt/Clay 127 0 28
Lean Clay Foundation Soill 129 0 30

Sandy Silt to Silty Sand 105t0 113 0 27 to 29

Fine Grained Sand to Sand with Silt 118 to 128 0 31 to 36

Vv:\1755\active\175569042\clerical\report\rpt_001_175569042.doc 29




7.5. Slope Stability Analysis

The stability of the perimeter Dike C was evaluated using limit equilibrium methods as
implemented in the SLOPE/W software, which is available from GEO-SLOPE International,
Ltd., of Calgary, Alberta, Canada (www.geo-slope.com). Analyses were completed for static,
long-term conditions with steady-state. SLOPE/W is a special-purpose computer code
designed to analyze the stability of earth slopes using two-dimensional, limit equilibrium
methods. With SLOPE/W, the distribution of pore water pressures within the earth mass can
be mapped directly from a SEEP/W solution. In this study, steady-state pore pressures were
obtained from the SEEP/W model described in Section 7.3. The unit weight and shear
strength properties used in the stability analyses are detailed in Table 9 above.

7.5.1. Limit Equilibrium Methods in SLOPE/W

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

S shear strength of soil Ean. 4
s1°P¢ ™ shear stress required for equilibrium an-

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 Mohr-Coulomb strength parameters, as a function of the total or
effective normal stress.

Spencer’s solution procedure (Spencer 1967; USACE 2003; Duncan and Wright 2005),
which satisfies all of the conditions of equilibrium for each slice, was used in this study.
Spencer’s procedure computes FSgepe for an assumed failure surface; a search must be
made to find the critical slip surface corresponding to the lowest FSqqpe. Both circular and
noncircular potential failure surfaces can be evaluated.

7.5.2. Slope Stability of Dike C

The slope stability analyses were carried out using SLOPE/W 2007 on the upstream and
downstream face of Dike C, as applicable. SLOPE/W incorporates various search routines
to locate the critical slip surface; for the analyses presented here, the "Grid and Radius"
method and the "Entrance and Exit" method were employed. Center points for the trial
circles were confined to a specified range above the slope surface, while the trial radii were
varied based on tangent horizontal lines within the soil. The minimum and maximum range
for the center points and tangent lines were parametrically varied over a wide range to
determine the likely solution region for the critical circle. In subsequent runs, the search was
refined by narrowing the range and spacing for the candidate center points.

Where the surface 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, as reported below, there is less concern for this potential failure mechanism.
Suction pressures in unsaturated surface soils will often create enough apparent cohesion to
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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 "Entrance and Exit" method was employed to
force the slip surface to enter at a point that was approximately 15 feet from the pond.

The upstream surface of Dike C was evaluated at Station 119+69 and Station 132+37, where
the dike slope was immediately adjacent to the stilling pond. For these analyses, the "Grid
and Radius" method was used to determine the minimum factor of safety with a minimum
depth of slice depth equal to 10 feet. At the other sections along the dike, the ash in the
pond has accumulated to a height approaching the crest of Dike C. At those locations, the
upstream dike face is supported by the ash and there is negligible risk for an upstream
failure. Therefore, the upstream stability of Dike C along the ash pond was not analyzed
further.

8. Results
8.1. Seepage Gradients

Contour plots of the hydraulic gradients computed from the SEEP/W solutions are shown for
each modeled cross section in Appendix H. 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 the 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 Dike C is focused on areas near the ground surface
on the downstream side of the dike.

Considering the SEEP/W results in Appendix H, the predicted phreatic surface is observed to
intersect the sloping ground surface above the lake level near the toe of the starter dike. With
the exception of Station 119+69, this condition is predicted for all cross sections analyzed.
Ground water seeping through the saturated dike materials may be flowing out to the ground
surface, even though direct observations might be obscured by vegetation, evaporation, or
the submerged ground surface. In these locations, the seepage forces associated with the
hydraulic exit gradients are acting in the same direction as gravity. Because of the high
potential for initiating the movement of soil particles and piping, a condition of groundwater
seeping to the sloping surface of the downstream face is usually considered unacceptable in
the evaluation of earth dams.

The potential for piping due to vertical seepage to the ground surface was also evaluated
using the factor of safety defined in Section 7.3.6. First, contour plots of vertical gradient
(Appendix H) were examined to determine the general location of the maximum vertical exit
gradient. In all five cross sections, the maximum upward gradient occurs near the toe of the
starter dike.

For the factor of safety calculations, average vertical gradients were determined over a depth
of 3 to 5 feet just below the ground surface. On the sections at Station 108+93, 119+69, and
149+14, these gradients were computed across the upper few feet of the foundation sail
deposit. In the other two sections that were modeled, at Station 132+37 and 138+27, the
maximum computed gradients occur at the very toe of the clay starter dike. The model
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geometry converges to a sharp point at this location, such that the computed gradients in this
small area are not reflective of the actual conditions in the field. However, to evaluate the
potential for heaving of the dike toe in this area, gradients were taken across a thickness of
no less than 3 feet.

The factors of safety against piping (Section 7.3.6), computed based on the exit gradients
computed in the SEEP/W and the critical gradients determined from the soil properties, are
summarized in Table 10. The lowest computed factor of safety is 1.3 on the section at
Station 132+37. TVA does not currently have guidelines for FS piping. United States Army
Corps of Engineers (USACE) design criteria (EM 1110-2-1901) indicates factors of safety
against piping should be at least three. Hence, at some location on all five modeled cross
sections, Dike C does not meet the design criteria for piping at the seepage exits.

Table 10. Summary of Computed Exit Gradients and Factors of Safety against

Piping
Vertical Location
Cross Gradient (iy) at o . Critical N
Section* Critical Exit of _Cr|t|(_:al Material Gradient FSpiping
. Exit Point ;
Point (icrit)
Silty Sand to
108+93 0.15-0.38 Toe Sandy Silt 1.03 2.7
119+69 0.70-0.74 Toe Lean Clay 1.05 1.4
132+37 0.73 — 0.84 Toe C'aéﬁ(t:”er 1.05 1.3
138+27 0.30 — 0.42 Toe Conls_\g‘:fted 0.71 17
Silty Sand to
149+14 0.45-0.50 Toe Sandy Silt 1.03 2.1

*Refer to Appendix F for Plan View of site with project baseline

8.2. Slope Stability Results

Using the strength parameters selected (¢’ and ¢’) listed in Table 9, in conjunction with the
results of the seepage analyses, the existing dike configuration was analyzed at each of the
five cross sections. Geo-Slope’s Slope/W computer program was used for the analyses with
pore pressures imported from the seepage analyses. Long term (effective stress), steady
state seepage conditions were analyzed using Spencer’'s method. For the Spencer’'s method
analyses, circular failure surfaces with optimization were conducted. Minor details of the
geometry, such as various rip rap zones, were not represented in the stability model.

The stability analyses focused on the potential for failure in the upstream slope and

downstream dike face. SLOPE/W failure surfaces from these analyses are presented on the
drafted sheets in Appendix F. The results are summarized in Table 10 below.
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Table 11.

Summary of Computed Factors of Safety for Slope Stability

Deep Seated | Shallow Slide in | Shallow Slide in
Location* Slide Starter Dike Raised Dike Upstream Slide
108+93 1.66 1.42 1.39 N/A
119+69 1.48 1.25 1.39 1.78
132+37 1.47 1.24 1.22 1.33
138+27 1.52 1.13 1.38 N/A
149+14 1.49 1.15 1.35 N/A

*Refer to Appendix F for plan view of site with project baseline

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, but instead merely indicate that the dam shall be "stable". Based on
discussions with TVA and to be in accordance with current prevailing practice 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”.

Considering only potential deep-seated failure mechanisms that would immediately impact
the crest, the slope stability results show that Dike C meets this criteria. The surfaces were
generated using the “Entrance and Exit” method to force the slip surface to enter the dike
approximately 15 feet from the ponds. The difference between the minimum computed value
of 1.47 and the required value of 1.5 is negligible, considering the uncertainty in the
characterization of the soil strength. These results suggest that Dike C is stable with respect
to the potential formation of large, deep-seated failures that would immediately compromise
the retention of the ash pond. The critical slip surfaces are depicted in Appendix F.

At the same time, the results clearly show factors of safety less than 1.5 for shallow sliding
on the downstream face along the full length of Dike C (plus the upstream face in the vicinity
of Station 132+37). The shallow potential failure surfaces, which are generally about 10 ft
below the ground surface, occur in the slopes of both the lower starter dike and the upper
dike raise (see the cross sections in Appendix F). The lowest factors of safety are currently
found along the eastern branch of Dike C, where factors of safety less than 1.2 were
computed. Based on established design criteria, remedial measures are needed to increase
the long-term factors of safety against shallow sliding to values of at least 1.5. Mitigation is
needed on the downstream face (both the lower starter dike and the upper dike raise) along
nearly the full length of Dike C, and in more limited areas on the upstream (pond side) slope.

Past shallow sliding of the downstream face of Dike C was reported in the project records, in
an area along the perimeter of the dredge cell. This surficial slide was observed and repaired
by TVA as part of their routine maintenance program. If additional shallow sliding were to
develop again in Dike C, the failure would be initially confined to the sloping face of the dike.
If not repaired and given enough time, these shallow slides could progress up the slope and
endanger the ash pond. Because this progressive failure mechanism would be expected to
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take months or longer to impact the crest, a robust monitoring program can reduce the risk of
failure due to shallow sliding. Hence, in the interim while a permanent mitigation plan is
developed, analyzed, and constructed, TVA should continue to monitor Dike C with routine
inspections and instrument readings.

There was no indication in the slope stability analyses that a noncircular failure surface would
give a factor of safety lower than obtained for circular surfaces. Overall, the geometry of the
dike cross section and the foundation stratigraphy do not appear to be susceptible to sliding
along a planar surface. The optimization scheme available within SLOPE/W was used to
consider noncircular, curved slip surfaces. The results in Table 11 and Appendix F represent
factors of safety computed from the optimized, circular slip surface routine.

A review of the stability analysis results indicates that while none of the projected failure
surfaces represent true global failures of the dike system, it is likely that some of the modeled
failures would subsequently progress toward the pond and could result in an eventual
breach. Remedial engineering designs will need to be implemented to improve dike slope
stability to meet USACE design criteria.

8.2.1. Conceptual Mitigation Evaluation

To aid in identifying potential mitigation options available for enhancing stability of the dike
system, preliminary analyses of a slope buttress system were performed on each cross
section. These preliminary analyses were performed to provide some indication of the level
of mitigation needed to achieve factors of safety greater than or equal to 1.5 at each of the
sections analyzed. The concept involved adding various thicknesses of rock to the outslopes
on the starter dike and raised dike.

Based on the results of this conceptual mitigation analyses, achieving a factors of safety
greater than or equal to 1.5 will ultimately require placement of a zone of a of rock blanket.
The rock blanket starting from the crest of the raised could have a maximum regrade of 22:1
(H:V) on the downstream face of the raised dike. It would then transition to a horizontal
bench near the crest of the starter dike and extend to the river bank.

9. Limitations of Study

The scope of this evaluation was limited to consider only the potential risks at Dike C due to
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), erosion due to wave action or flood stage
flows, vegetation on the dike face, performance of the internal divider dikes, or other possible
mechanisms. The risks associated with these potential failure modes will be addressed in a
Phase 2 facility assessment that is currently underway.

The stability of Dike C during a potential earthquake was not specifically analyzed. Data from
the site explorations indicate low penetration resistance (low density) in saturated, sandy
alluvium. In a strong earthquake, these foundation soils will be prone to liquefaction, which
would undermine the stability of the dike. However, the seismic risk at this site (likelihood of
experiencing a large magnitude earthquake) is quite low while the pond is in the conversion
process to dry ash handling.
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Stability analyses were not performed for rapid drawdown conditions:

e On the upstream side, a rapid drawdown condition would correspond to a failure
of the ash pond, perhaps due to a breach in the dike or failure of the spillway.
While the upstream dike slope may be vulnerable to sliding due to rapid
drawdown, this mechanism would result from, and not cause, a pond failure.
Hence, there is no need to evaluate the upstream slope for rapid drawdown.

e On the downstream side, rapid drawdown conditions would correspond to
changes in the elevation of Watts Bar Lake. Preliminary information on the river
conditions indicate that the lake might rise 11 ft, from a normal winter pool to
100-year flood stage, over a period of one to two days. Per the operational plan
for Watts Bar Lake, the flood pool would then be drawn down over a period of
seven days. Hence, high water conditions would not persist long enough to fully
charge the dike slopes, and a fully undrained, rapid drawdown loading condition
is unlikely to develop.

e Watts Bar Lake is also subject to annual drawdown from the normal summer
pool (elevation 742 feet) to the normal winter pool (elevation 737 feet). Because
the outslopes do not currently meet design criteria for long-term conditions, this
rapid drawdown case was not analyzed in this study. Future engineering work to
support the design of dike improvements should consider and evaluate the
possibility of a rapid drawdown failure.

10. Conclusions

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

The results from the seepage analyses were examined to identify conditions were piping and
erosion of soil might develop due to seepage forces. The model results indicated a shallow
phreatic surface (ground water table) within the starter dike; these results are generally
confirmed by the observation of shallow water in areas were trees and stumps have been
removed from the starter dike. On four of the five cross sections, the model indicated
seepage flows to the sloping downstream face of the starter dike. This condition creates the
potential for the initiation of soil piping, as seepage water will tend to erode material from the
dike face at these locations.

Upward, vertical exit gradients in the area of the dike toe were also found to be excessive.
Factors of safety against piping, computed for the surficial 3 to 5 feet of soil in these areas,
ranged from 1.3 to 2.7. Based on USACE design criteria (EM 1110-2-1901), factors of safety
against piping should be no less than three. The results from the seepage model thus
demonstrate that Dike C does not meet current criteria for preventing soil piping due to
seepage.
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Current criteria for the long-term stability of Dike C requires a factor of safety for slope
stability of at least 1.5. Considering only potential deep-seated failure mechanisms that
would immediately impact the crest, the slope stability results show that Dike C meets this
criteria. The difference between the minimum computed value of 1.47 and the required value
of 1.5 is negligible, considering the uncertainty in the characterization of the soil strength.
These results suggest that Dike C is stable with respect to the potential formation of large,
deep-seated failures that would immediately compromise the retention of the ash pond.

At the same time, the results clearly show factors of safety less than 1.5 for shallow sliding
on the downstream face along the full length of Dike C (plus the upstream face in the vicinity
of Station 132+37). The shallow potential failure surfaces, which are generally about 10 ft
below the ground surface, occur in the slopes of both the lower starter dike and the upper
dike raise (see the cross sections in Appendix F). The lowest factors of safety are currently
found along the eastern branch of Dike C, where factors of safety less than 1.2 were
computed. Based on established design criteria, remedial measures are needed to increase
the long-term factors of safety against shallow sliding to values of at least 1.5. Mitigation is
needed on the downstream face (both the lower starter dike and the upper dike raise) along
nearly the full length of Dike C, and in more limited areas on the upstream (pond side) slope.

Past shallow sliding of the downstream face of Dike C was reported in the project records, in
an area along the perimeter of the dredge cell. This surficial slide was observed and repaired
by TVA as part of their routine maintenance program. If additional shallow sliding were to
develop again in Dike C, the failure would be initially confined to the sloping face of the dike.
If not repaired and given enough time, these shallow slides could progress up the slope and
endanger the ash pond. Because this progressive failure mechanism would be expected to
take months or longer to impact the crest, a robust monitoring program can reduce the risk of
failure due to shallow sliding. Hence, in the interim while a permanent mitigation plan is
developed, analyzed, and constructed, TVA should continue to monitor Dike C with routine
inspections and instrument readings.

Based on the design criteria, remedial measures are needed to increase the factors of safety
against shallow sliding on the downstream face along nearly the full length of Dike C. The
lowest factors of safety are currently found along the eastern branch of Dike C, where factors
of safety less than 1.2 were computed for sliding about 10 ft below the surface of the starter
dike (see the cross sections in Appendix F). Along the southern reaches of the dike, marginal
factors of safety against shallow sliding were computed on the downstream face of the dike
raise.

11. Recommendations

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

11.1. To improve the long-term stability of Dike C, TVA should initiate a mitigation design
and construction program as soon as possible. The mitigation project should involve the
placement of stabilizing berms on the downstream face of the dike, along the full length, and
continued monitoring to ensure the structure’s safety while permanent improvements are
being completed.
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11.2. Consistent with USACE design criteria, the berm dimensions should be selected to
obtain factors of safety greater than 1.5 for sliding under long-term, drained conditions. For
the period immediately after such construction, undrained stability analyses will be needed to
demonstrate a factor of safety of at least 1.3 for short-term conditions.

11.3. The berm should also be designed to provide protection against seepage and piping
failures, and increase the factor of safety against piping to meet the design guideline value of
3. Where the berm is built over areas subject to exit seepage (crest and downstream face of
the starter dike), the gradation of the berm should be selected to filter the underlying
material.

11.4. The outer surface of the berm should be stone rip rap, which will provide protection
against erosion from surface runoff and wave action along the water line of Watts Bar Lake.
A zoned berm cross section, consisting of multiple layers of sand to stone, may be needed to
meet filter criteria for protecting the slope toe against piping.

11.5. Between now and the completion of the stabilizing berms, TVA should implement
engineering solutions to reduce the risk of failure in Dike C. This should include continuation
of the daily inspection program and instrumentation monitoring program, with renewed focus
on identifying the initiation of potential surface slides. Additional inclinometers should be
installed in critical areas of Dike C, positioned on the basis of the slope stability analyses
reported herein. The inclinometers should be read on a weekly basis. This monitoring
program be continued until permanent improvements to the dike have been completed to
address long term stability.

11.6. Lowering the water levels in the ash pond and stilling basin would lessen the potential
for failure due to seepage and piping under the dike, and might improve slope stability.
Operating the ponds at lower water levels should be considered as an option in the overall
mitigation plan for Dike C.

11.7. The surface of the dike faces, especially along the mid-slope bench (crest of the initial
starter dike) should be re-graded to improve drainage and prevent the accumulation of
surface water on the dike.

12. Closure

12.1. 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.

12.2. 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.
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12.3. It should be noted that construction records indicating the methods used to construct
the dikes, as-built dike configurations, etc. were not available for review. In addition, the
variable nature of the historical and current data shows some signs of inconsistencies in the
construction of the dikes. 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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Typed Boring Logs



SUBSURFACE
LOG

Page: 1 of 2

FMEN_LEGACY 121408147 RINGSTON ASH POND.GP FMSM.GDT 7HG0S

Project No, 175569042 Location N 556804.57, £ 2442329.32 (NAD2ZT)
Project Name  Kingston Ash Pond Boring No. STN-2  Total Depth 41,0t
l.ocation Kingston, Tennessee Surface Elevation 751.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4114/09 Completed 4/14/09
Supervisor Ben Halada Driller Kent Clements Depth to Water 18.01t Date/Time 4/14/09
Logged By Ben Halada Automatic Hammer 32  Safety Hammer[] Other[]
tithology Cverburden [Sample # Degpth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RaQD Run Rec.Ft.1 Rec. % | Run Depth Remarks
751.2 0.0' Top of Hole
LEAN CLAY {Fill), red brown, . . .3 )
' Y {Fill), red brown SPT-1 | 00-15 1.0 2-3-4 28 Boring advanced -
maist, medium stiff using 3 1/4 " Hollow
SPT-2 15-3.0 1.1 4-5-5 19 Stem Augers 7
747.7" 3.5 N
2472401 BOTTOM ASH (Fill), black, moist, i SPT3 1 30-45 | A1 Az Piston sampler and. -
s SUcKer rods were
7457 | s | \medumdense SPT-4 | 45-60 13 | 811415 19 utllized to obtain
744.7" 8.5 FAT CLAY (Fill), red brown, recovery during
' ' moist, medium stiff SPT-5 | 6.0-75 114 1 1099 15 Shelby Tube
4 ' ' ' sampling -
BOTTOM ASH (Fill}, black, maist, .
i SPT-8 7.5-9.0 1.3 9-9-11 20
medium dense .
LEAN CLAY (Fifl), light brown, ST-1 9.0~ 11.0 16 N ]
moist, soff to medium stiff, some ) ' ’
. ) fine grained sand N
739.2 12.0 SPT.7 | 11.0-125 1.1 1.2-3 23 A
LEAN CLAY, red brown, moist, E
soft, trace silf, some fine grained SPT-8  125-14.0 1.0 1-3-4 21
sand m
ST-2 | 14.0-16.0 1.8 - =
SPT9 | 16.0-17.5 1.2 1-2-2 17 |
PT-10 { 17.5.19. 1.2 2-2- 23 T
732.2" 19.0' s 50 : i
LLEAN CLAY, light brown, SPT-11 1 49.0-20.5 1.0 3-2-4 22 _
saturated, very soft to soft, some
iit .
¥ ST-3 | 205-225 | 20 -
SPT-12§ 22.5-24.0 1.3 1-2-2 28 7]
SPT-13 ] 24.0-25.5 11§ WOH-1-2 27 ]
SPT-14 | 255-27.0 14 | WOH-2.2 24 7
SPT-15] 27.0-285 1.2 2-32 28 i
SPT-16 | 28.5-30.0 1.3 WOH- 28 1
WOM-WOHM -
874 | 30.0-320 2.0 - ST-4: sand in bottom
719.2' 320 of tube ]
SAND, light gray to gray, SPT-17 | 320-335 | 10 | WOR- 19 i
safurated, very loose to medium WOR-WQH
dense, fine to medium grained, SPT-18 | 33.5-350 1.1 3-2-1 21 E
frace silt -
SPT-19| 350-385 4.2 7-14-13 16 i

Stantec Consulting Services Inc.
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SUBSURFACE
LOG

Page: 2 of 2

FMSM_LEGACY 171488117 KRIGSTON ASH POND.GRJ FMSEGDT Triega

\Shale, (Augered)

Project No. 175569042 Location N 556804.57, E 2442329.32 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-2  Total Depth 41.0ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | Run Depih Remarks
A A W73 SPT-20 | 365-38.0 | 1.1 | 212527 20 SPT-20: shale intip
7439 8.0 of spoon i
T ) Boring backfilled with
. SPT-211 380-385 1.0 13-23-38 - bentonite cement
grout from 0.0 fi to
. Sandstone, (Augered) SPT-22 | 395-404 | 08 |31-50/0.4 - 41.0 ft -
710.2 41.¢°

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer

WOR = Weight of Rods

Split Sampies: SPT-3 and 4

Stantec Consulting Services Inc.

TR0



FRI8A8_LEGACY 171468112 KINGSTON ASH PONDLGRI FMEM GRT 7HEGS

SUBSURFACE
LOG

Page: 1 of 2

Project No. 175569042 Location N 556806.57, E 2442320.32 (NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-2A  Total Depth 29.5 ft
i.ocation Kingston, Tennessee Surface Elevation 751.2 ft. (NGVD29)
Project Type Geotechnical Exploraiion Date Started 4{16/09 Completed 4/16/08
Supervisor Ben Halada Driller Kent Clemenis Depth fo Water N/A Date(Time N/A
Logged By Ben Halada Automatic Hammer[Z]  Safety Hammer3 Other[™]
Lithology Overburden [Sampie # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fl. | Rec. % | Run Depth Remarks
751.2" 0.0 Top of Hele
g;/S—ZBURDEN. See log for Boring advanced -
using 3 1/4 " Hollow
Stem Augers 7
2Ly 29.5' N
No Refusat / |

Bottom of Hole

Stantec Consulting Services Inc.
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FUSH_LEGACY ITHESTH KINGSTON ASH PONDLGE FMSM.GOT M6

SUBSURFACE
LOG

Page: 2 of 2

Project No. 175569042 Location N 556806.57, E 2442329.32 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-2A  Total Depth 29.5 ft
Lithology Overburden {Sample # Depth Rec. Ft. Blows {Mois.Cont. %
Elevation Depth " Descripfion Reck Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks

PZ Installed, tip at elevation 724.7*

Flushmount well cover and concrete pad installed.

Stantec Consulting Services Inc.

7116108



SUBSURFACE

LOG

FPage: 1 of 2

Project No. 175569042 Location N 556756.78, £ 2442263.59 (NAD27)
Proieci Name  Kingston Ash Pond Boring No. STN-3  Total Depth 50.3 1t
Location Kingston, Tennessee Surface Elevation 763.7 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/14/09 Completed 4/15/09
Supervisor Ben Halada Driller Sam Wilks Depth to Water 1951t Date/Time 4/15/09
Logged By Briggs Evans Automatic Hammer[1  Safely Hammer= Otherf ]
Lithology Querburden Sample # Depth Rec. Ft.i Blows [Mois.Cont. %
Efevation Depth Description Rock Core RQD Run Rec. Ft. i Rec. % | Run Depth Remarks
763.7" 0.0" Top of Hole
783.2 D5 CLAYEY GRAVEL (Fiil), brown SET.1 0.0-15 1.0 17-16-22 12 Boring advanced |
red yellow, dry to moist, stiff to using 3 1/4 " Holiow
very stiff, some gravel SPT-3 1.5-3.0 1.0 8-18-18 13 Stem Augers B
BOTTOM ASH (Fill}, dark gray, 7
moist to wet, dense to medium SPT-3 30-45 0.8 13-8-9 18 Wet at 4ft bgs -3
dense, some fiy ash ]
SPT-4 4.5-8.0 1.0 o-7-7 21
757.4' 6.3 1
FAT CLAY (Fill}, rect brown, SPT-5 60-7.5 1.0 6-6-6 23 i
moist, medium stff, some chert, |
some gravel, medium plasticity SPT-8 7.5-90 0.8 2-3-4 31
SPY.7 3.G-105 1.0 2-3-5 22 —]
ST-4 16.5-12.5 2.0 -
749 7* 14.0 ST-2 | 125-145 | 20 -
BOTTOM ASH {Fiih), dark gray, ]
moist, medium dense, some coal SPT-8 | 14.5-16.0 1.5 13-39-25 15
refuse ]
748.7 17.0 SPT-8 16.0-17.5 1.5 3-4-17 21 .
BOTTOM ASH (Fill), dark gray to |
olive green, wet to saturated, SPT-10 [ 17.5-19.0 1.5 6-7-6 22
loose to very loose, some fly ash .
SPT-41] 19.0-205 | 10 555 20 Sga;“ra‘e" at19.5% |
SPT-42 | 205-220 1.5 2-2-2 18 7
SPT-13 | 220-235 | 1.2 4-3-2 27 Began adding water
to limit blow-back
SPT-14 1 23.5-25.0 1.4 6-5-3 30
SPT-151 250-26.5 0.8 3-4-2 i8 i
g SPT-16 | 26.5-28.0 1.2 3-2-3 20 ]
g 1300 | 288 sPT17 | 280-205 | 15 | 244 24 i
& SANDY CLAY, brown, wet, soft fo
K] medium stiff, homogeneous SPT-18 | 28.5-31.0 1.5 | WOH-2-2 21 T
i 7325 3.3 |
<
z LEAN CLAY, brown, saturated, SPT-19 ) 31.0-325 1.5 2-2-3 22 i
g soft, mottled
) SPT-20 | 32.5-34.0 1.5 WOH- 26 -
8 7207 34.0 WOH-3 .
é SPT-21| 34.0.355 1.5 | WOH-1-2 19 .
3| SPT-22 | 35.5-37.0 1.5 | WOH-1-2 21 7

Stantec Consulting Services Inc.
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SUBSURFACE
LOG

Page: 2 of 2

Project No. 175569042 Location N 556756.78, E 2442263.59 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-3  Totat Depih 50.3 ft
Lithology Overburden [Sample # Depth Rec. Ft. |- Blows {Mois.Coni. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
NI267 T INALDST SILTY SAND, tan, saturated, )
v loose to very loose, fite to SPT-23 37.0-385 1.5 WOH-1-1 20 i
. medium grained, well graded, .
3 trace clay (Continued) SPT-24 3 38.5-40.0 15 WOH-1-2 18 |
B SAND, light brown, saturated, SPT-251 40.0-41.5 1.5 WOR- 20 N

locose to very loose, fine grained, WOR-WOR
B frace silt, homogeneous SPT-26 | 41.5-43.0 1.5 2-2-2 21 E
B SPT-27 | 43.0-445 1.5 WOR-2-2 i8 3
o SPT-28 44.5-46.0 1.5 3-3-4 21 ]
B SPT-2¢ | 46.0-47.5 1.5 WOR- 20 .
WOR-WOR;
- SPT-3G | 47.5-48.5 4-50+/0.4 69 Wood fragments -
714.7" 49.¢° 48.0t0 48.3 & |
F 71 34: 503| SPT'31 49.0 - 50-3 0.8 ‘:-g}g‘fl; - ]

EMSM HEGACY 471468117 KINGSTON ASH POND.GPJY FRSM.GOT 71609
+

\Sha&e, (Augered)

Auger Refusal /
Bottom of Hole

Top of Rock = 49.0°
Elevation (714.7

Boring backfilled with-
bentonite grout from
50.3ft 1o surface

Stantec Consulting Services Inc.

7116108



SUBSURFACE
1LOG

Page: 1 of 2

Project No. 175569042 Location N 556761.99, E 24422593.75 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-3A Total Depth 30.0 ft
Location Kingsion, Tennessee Surface Elevation 763.9 ft. (NGVD29) |
Project Type Geotechnical Exploration Date Started 4127109 Completed 5/1/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water N/A Date/Time N/A
Logged By ‘Adam Smith Automatic Hammer Safety Hammer[™1  Other[7]
Lithology Cverburden Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
763.9" 0.0' Top of Hole
OVERBURDEN, (Augered without Boring advanced -
sampling) using 4 1/4 * Holfow
Stem Augers 7
See Log for STN-3 i
733.9" 30.0°

FMSM LEGACY 171468117 INGSTON ASH POND.GPJ FRISM.GOT 71803

N Refusal /
Bottom of Hole

Stantec Consulting Services inc.

TH&I0Y



SUBSURFACE
LOG

Page:

2 of 2

Project No. 175569042 Location N 556761.99, E 2442259.75 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-3A Total Depth 30.0 1t
Lithotogy Overburden [Sample # Depth Rec. Ft.} Blows [Mois.Cont. %
Elevation Depih Description Reck Core RQD Run Rec. Ft. 1 Rec. % | Run Depth Remarks
Two PZ's instalied, tip at elevation 751.9" and 737.9' ]
Protective well cover and concrete pad instatled. B
g _
: -
5 ]
g i
i -
g _
TG00

Stantec Consulting Services Inc.



SUBSURFACE
LOG

Page: 1 of 2

Project No. 175569042 Location N 556765.05, E 2442256.36 (NAD2T7)
Project Name  Kingston Ash Pond Boring No. STN-3B Total Depth 50.0 ft
[.ocation Kingston, Tennessee Surface Elevation 763.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4127109 Completed 5/1/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water N/A Date/Time N/A
Logged By Adam Smith Automatic Hammer Safety Hammerf™1  Other[™]
Lithology Overburden |Sample # Depth Rec. #. Blows |Meis.Cont. %

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

763.8' 0.0 Top of Hole

FHSM LEGASY 171463117 KINGSTON ASH POND GP! FMSM GOT 71608

OVERBURDEN, (Augered without

sampling)

See Log for STN-3

Boring advanced
using 4 1/4 " Hollow
Stem Augers

Revert used {o keep —

augers clear

Stantec Consulting Services Inc.

T16/08



SUBSURFACE
1LOG

Page:

2 of 2

Project No. 176569042 Location N 556765.05, E 2442256.36 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-3B  Total Depth 50.0 ft
Lithotogy Overburden Sample # Depth Rec. Ft. | Blows [Mois.Cont. %
Etevation Depth Cescription Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks

QVERBURDEN, (Augered without h
sampling) N
Sea Log for STN-3 {Confinued) ,.,:

713.8 50.0'

FUSM LEGACY 174465117 KINGSTON ASH POND.GPJ FMSM.GOT 71809

Ne Refusal /
Bottom of Hole

PZ Instailed, p at elevation 718.8'

Flushmount weil cover and concrete pad installed.

Stantec Consulting Services inc.

TITGI0R



SUBSURFACE
LOG

Page: 1 of 1

FRISHM LEGACY 171468117 KINGSTON ASH PORD.G2J FRSIL.GDT MGT3

Project No. 175569042 i.ocation N 556763.50, E 2442257 42 (NADZ2T)
Project Name  Kingston Ash Pond Boring No. STN-3C Total Depth 35.0 ft
Location Kingston, Tennessee Surface Elevation 763.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Siarted 5i1/09 Completed 5/1/0S
Supervisor Ben Halada  Driller Steve Bradford Depth {o Water  N/A Date/Time N/A
Logged By Adam Smith Automatic Hammer [ Safety Hammer3  Other[]
Lithology Overburden {Sample # Depth Rec. Fi. [ Blows |{Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
763.8' 0.0° Tap of Hole
o] \ ith .
verb;rd)en {Augered without Boring advanced |
samping using 4 1/4 " Hollow
Stem Augers 7
Revert used {o keep —
augers ciear |
Piston sampier and -
sucker rods were
utilized to obtain
recovery during -
Shelby Tube
sampling -
738.8' 25.0' .
B Ash, black, saturated
ottor Ash, black, saturate ST | 250-270 | 05 - ST-1; bottom ash felt 4
736.8' 270 out upon retrieval,
! should have had 1.5 7
SILTY CLA:Y, light brown and red ST.2 27.0-29.0 15 3 recovery A
brown, moist, soft
ST-3 29.0-31.0 20 24 Boring backfilled with—
bentonite cement
grout from G.0 ft to
ST-4 | 31.0-330 2.0 22 35.0% -
ST-5 33.0-350 2.0 24 -1
728.8' 350

No Refusal /
Bottorm of Hole

Stantec Consulting Services Inc.

7/16/09



SUBSURFACE
LOG

Page: 1 of 1

Project No. 175569042 Lacation N 556762.50, E 244225842 (NADZT)
Project Name  Kingston Ash Pond Boring No. STN-3D Total Depth 35.0ft
{.ocation Kingston, Tennessee Surface Elevation 763.8 it. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/4/09 Completed 5/4109
Supervisor Ben Halada Driller Steve Bradford Depth to Water  N/A Date/Time N/A
l.ogged By Brad Smiley Automatic Hammer 3  Safety Hammer[™ Other{ 7]
Lithology Overburden Sample # Depth Rec. Ft.| Blows |[Mois.Cont. %
Elevation Depth Description Roeck Core RQb Run Rec. Ft. | Rec, % | Run Depth Remarks
763.8' 0.0' Top of Hole
QOverburden, {Augered without .
ling) Boring advanced -
sampiing using 4 1/4 " Hollow
Stemn Augers 7
Revert used to keep —
augers clear
Piston sampler and -
sucker rods were
ufilized to obtain
recovery during ]
Shelby Tube
sampling =
738.8' 250 ]
Bottormn Ash, black, saturated
ST+1 250-27.0 - 1
736.8' 27.0" |
SILTY CLAY, light brown and red ST.2 27.0.20.0 |
brown, moist, soft ) mTes -
8T-3 29.0-31.0 - —
5T-4 31.0-33.0 -- Boring backfilled with-|
bentonite cement
grout from 0.0 ft to
ST-5 | 33.0-350 - 35.01t .
728.8' 35.0'

FAMGM_LEGACY 171466117 KINGSTON ASH POND.GPJ FMSKM.GDT 771603

No Refusal /
Bottomn of Hole

Stantec Consuliing Services Inc.

T18/0%



SUBSURFACE
LOG

Page: 1 of 3

Project No. 175569042 L.ocation N 556625.56, E 2442047.01 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-4  Totai Depth 83.0 ft
Location Kingsion, Tennessee Surface Elevation 763.3 ft. (NGVID29)
Project Type Geotechnical Exploration Date Started 4/16/09 Completed 417109
Supervisor Ben Halada Driller Kent Clements Depthto Water 16.01t Date/Time 4M6/Go
l.ogged By Ben Halada Automatic Hammer Safety Hammer 3 Other[ ]
Lithology Overburden [Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation [epth Description Rock Core RQD Run Rec. Ff. | Rec. % | Run Depth Remarks
763.3" a.0 Top of Hole
Fill}, black, moist, 2 . 18- 5 )
FOTT?THA;':{T(‘ ('je)ﬁseac mois SPT-1 | 00-15 1.3 | 8-18-18 25 Boring advenced -
ooselame using 3 /4 " Hollow |
SPT-2 1.5-3.0 1.3 | 14-18-18 22 Stem Augers
SPT-3 3.0-4.5 1.4 6-15-13 22 Piston sampler and -
sucker rods were
SPT-4 4.5-6.0 1.3 4741 24 utilized to obtain
recovery during o
Shelby Tube
SPT-5 6.0-7.5 15 1 14-1512 23 sampfing i
SPT-6 7.5-9.0 1.2 51110 24 "
SPT-7 | 9.0-10.5 13 4-9-9 26 —
SPT-8 | 10.5-12.0 1.5 9-6-7 28 -
SPT-g | 12.0-135 1.5 477 29 |
749.3' 14,0 -
FLY ASH (ill), light gray to black, | oF 10| 185-150 | 1.5 225 28 |
i , [
moist to saturated, very loose SPT14 15.0 - 16.5 15 14 WOH 41 |
SPT-12 | 18.5-18.0 1.3 WOR- 29 N
WOR-WOH -
SPT-13| 18.0-19.5 1.5 | WOR-1-1 31 i
SPT-14| 18.5-21.0 1.4 WCR- 35 1
WOH-2 i
SPT-15 | 21.0-225 1.5 | 2-2WOH a2 i
SPT-16 | 22.5-24.0 1.4 WOR- 32 7
WOH-WOH Water added at 24.0 -}
738,3' 250" SPT-17 1 24.0-255 1.3 WOR- 24 ftl to keep augers
FAT CLAY, brown, saturated, very WOH-WOH crear B
soft, some sandy silt ST-4 955975 a0 .
SPT-18 | 27.5-20.0 1.3 WOR- 23 T
WOR-1 .
SPT-19 | 20.0-305 1.5 2-3.2 22 .
731.8' 31.5 SPT-20 | 30.5.32.0 1.5 1.2-3 22 1
SILTY SAND, brown, moist o N
saturated, very loose, fine to SPT-21 1 32.0-335 1.2 1-1-2 21 i
medium grained, frace clay |
SPT-22 | 33.5-350 0.9 WOR- 22
WOH-1 -
, SPT23 | 35.0-365 1.1 1-2-1 24 |

FMEM_LEGACY 175463117 IHGETOM ASH PONDB.GRS FUSM.GDT 71609

Stantec Consuiting Services Inc.

7118109



SUBSURFACE
LOG

Page: 2 of 3

FREE LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GDT 211600

Project No. 175569042 Location N 556625.56, E 2442047.01 (NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-4  Total Depth 83.0 ft
Lithology Qverburden Sample # Depth Rec. Ft. Blows iMeis.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Degth Remarks
SILTY SAND, brown, moist {o SPT-24 | 36.5-38.0 1.1 3-3-2 21 7]
saturated, very loose, fine to -
medium grained, trace clay SPT25 | 38.0-395 0.0 WOR- - N
{Continued) WOR-WOR

SPT-26 39.5-41.0 1.G WOR-1-1 21 ™
SPT-27 41.0 - 42.5 1.2 3-1-2 27 .
SPT-28 | 42.5-44.0 1.3 3-1-1 21 7
SPT-29 ¢ 44.G- 455 1.1 1-1-2 21 ]
SPT-30 | 455.47.0 1.1 WOR- 25 N
WOH- .
SPT-31 47.0 - 48.5 1.1 WOH-1-1 20 |
SPT-32 | 48.5-50.0 1.0 WOR- 21 ”
WOH-1 —
SPT-33 50.0-515 1.2 WOH-1-1 22 .
SPT-34 | 515-53.0 1.5 4-6-4 23 ]
7093 54.0' SPT-35 53.0 - 54.5 1.4 5-7-11 23 i
SAND, light gray, moist, medicm ]
dense, fine fo medium grained SPY-36 [ 54.5-856.0 1.3 5-6-6 23
SPT-37 56.0 - 57.5 1.5 4-4-4 24 ]
SPT-38 57.5-59.0 1.4 3-5-4 22 7
SPT-39 58.0-80.5 1.2 5-7-5 22 -
7023 61.0° SPT-40 | 605-614 | 0.8 |50-50004 - SPT-40: shale in tip -
of spoon ]
700.3 63.0 Shale, {Augered) Began Core
Shatle, gray, soft, thin bedded, . B
close fracture spacing, 30°, 0% 3.5 1.2 34 66.5
interbedded with very thin fo thin .
limestone layers 3
0% 6.5 3.2 49 73.0 ]
0% 3.5 3.0 86 76.5 7

Stantec Consulting Services Inc.

711809
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Project No. 175569042 L.ocation N 556625.56, E 2442047.01 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-4  Total Depth 83.0 ft
Lithology Overburden Sample # Depth Rec. Ft.1 Biows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Ree. % | Run Depth Remarks
3 5R%, 50 47 &0 78.5 ]
— Shale, gray, soft, thin bedded, Boring backfilled with
" close fracture spacing, 30°, bentonite cement
interbedded with very thin to thin gg’gtf{mm 0.0fto
B limestone layers (Confinued) ’ 7
880.3' 83.0" 0% 4.5 2.9 64 83.0

Bottom of Hele

Top of Rock = 61.0°
Elevation {702.3"

WOH = Weight of Hammer

WOR = Weight of Rods

Split Samples: SPT-14, 17, 20, 35

Stantec Consulting Services Inc.

7HE08



Project 171468117 Kingston Ash Pond
Sheet No. 1 of 1 Date 4/17/2009
Hole # STN-4 Rig # 710
Northing 556,625.56 Surface Elevation (ft.} 763.3 Crew Kent Glements / Greg Wilsen
Easting 2,442,047.01 Top of Rock Elev, (ft.) 702.3 Inspector Benjamin A. Halada
Boring Size 3 1/4 Hollow Stem Augers Pump Capacity 21 gpm Meter Type Sensus 5/8" SR I
Test Method US Bureau of Reclamation Static Water Level 16 Meter # 87290595
Test Section Gauge Time of Test Meter Reading Total
Top Depth | Botiom Bepth R?;g:;'g Start End {;:itrirs\’s::) Start of Test | End of Test ( Ga‘fvfact)ir Fy) CFM
64.5 73.0 35 0:00 1:00 1:00 256.83 256,63 0.00 6.00
35 1:00 2:00 1:00 256,63 256.83 0.00 0.00
35 2:00 3:00 100 256.63 256.83 0.00 0.c0
35 3:00 4:00 1:00 256.63 256,63 0.00 0.00
35 4:00 5:00 1:00 256.83 256.63 .00 0.00
73.0 83.0 4G 0:00 1:00 1:00 25711 257.11 0.0C 0.00
40 1:00 2:00 1:00 257.11 25711 0.00 0.00
40 2:00 3:.00 1:00 257'..1 1 257.11 0.00 (.00
40 3:00 4:00 1:.00 257.11 257.11 0.00 0.00
40 4:00 5:00 1:00 257.11 257.11% 0.00 ¢.00
257.11 257.11 0.00 0.00
Project # 171468117 Hole # STN-4 Inspector Benjamin A, Halada Date  4/17/2009
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Project No. 175569042 Location N 556611.15, E 2442365.31 (NADZT)
Project Name  Kingsion Ash Pond Boring No. STN-5  Total Depth 54.0
Location Kingston, Tennessee Surface Elevation 764.9 ft. (NGVDZ29)
Froject Type Geotechnical Exploration Date Staried 4/29/09 Completed 4/29/09
Supervisor Ben Halada Driller Sam Wilks Depth to Water 2001t Date/Time 4/29/09
Logged By Greg Budd Automatic Hammer[Z]  Safety Hammers Other[
Lithofogy Overburden Sample # Depth Rec. Ft.| Biows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
764.0" 0.0° Top of Hole
LEAN CLAY (Fill}, brown, dry, SPT-1 00-15 098 | 12-10-10 22 ; i
Stiff, with abundant tan chert, low f;ﬂggsaﬁvﬁ’;%";ﬁ)w
plasticity sPT.2 15-3.0 0.¢ | 10-11-11 28 stem augars 7
SPT-3 3.0-45 1.5 8-7-14 30 J
ST1 | 45-65 13 - N
SPT-4 6.5-8.0 1.0 8-10-11 20 7
SPT-5 8.0-9.5 1.0 8-40-11 29 N
SPT-6 9.5-110 0.8 8-10-11 22 T
8T-2 11.0-13.0 1.7 - -
SPT-7 | 13.0-14.5 1.1 4-4-5 25 _
SPT-8 | 145-160 1.3 7-9-10 25 i
748.4' 16.8' _
a7 4 - BOTTOM ASH (Fill, gray to SPT9 | 16.0-175 1.0 5.7.9 23 _
black, dry, medium d .
\black, dry, medium dense SPT-10| 17.6-190 | 08 | 7-12-14 23
BOTTOM ASH (Fill), brown to .
444 205 gray, moisi, medium dense, lcose SPT-11 18.0-205 1.1 10-8-6 25 Water added at 20 —|
- feet to keep augers
BOTTOM ASH (Fill), gray to SPT-12 | 20.5-220 0.2 3-3-4 29 clean
black, saturated, loose, and fly g
ash SPT-13 | 22.0-235 0.9 4-4-5 19 ]
SPT-14 | 23.5-250 06 6-5-5 20 1
SPT-1 25.0 - 26. 1.0 5-6- 1
738.4' 26.5' | ? 6 9 .
) ‘ SANDY SILT, brown {o gray, SPT-16 | 26.5-28.0 0.4 5-4-1 21 B
736.8 28.0 saturated, loose, mottled 4
LEAN CLAY, brown to gray, SPT-17 28.0-295 1.5 2-3-3 20 ]
saturated, soft, with, trace very _
133.0 310 fine grained sand SPT-18 | 20.5-31.0 1.0 1-1-1 23
SILTY CLAY, brown, saturated, SPT-101 31.0-325 1.2 2.3.4 23
soft
SPT-20 | 32.5-34.0 1.0 WOR- 23 1
WOR-WOR N
SPT-21 | 34.0-355 1.5 3-3-5 26 _
SPT-22 | 355-37.0 1.5 4-3-4 26 7

Stantec Consukiing Services Inc.

7116/09
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Project No. 175568042 Location N 556611.15, E 2442365.31 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-5  Total Depih 54,0 ft
Lithology Overburden Sample # Depth Rec. Ft. Blows [Mois.Cont. %
Elevation Gepth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
i SILTY CLAY, brown, saturated, o123 | 37.0-38.5 ‘5 035 »3 ]
= soft (Continued) - e : h .
i sT.3 | 385-405 | 20 - |
7244 40.5' .
B SILTY SAND, brown to gray, SPT-24 | 40.5-420 1.1 3.3.4 19 T
» saturated, very loose fo loose, .
5 fine to very fine grained SPT-25 | 42.0-435 15 4-4-5 23 i
B SPT-26 | 43.5-450 5.1 5-4-3 23 N
B SPT-27 | 45.0-46.5 12 3-3-3 20 i
i SPT-28 | 46.5-48.0 1.0 4-3-2 23 "
s SPT-29 | 48.0-48.5 15 WOR- 26 |
WOR-6
g SPT-30 | 495-510 | 15 | 856 25 Boring backiilled wittr
' ' ’ bentonite cement
] SPT-31 10-52 0.7 WOR a7 Py rom 0.0 10
- 51.0 - 52.5 : - 4.0 fi

|- 712.4' 52.5' WWOR-WOR 54.0 feet N
. SPT-32 | 52.5-53.5 1.0 | 34-50/0.5 - -

710.9" 54.0'

FMSM_LEGACY 171463117 KINGSTCHN ABH PONDGP] FMEM.GOT el

\Shale, {Augered)

Auger Refusal /
Botiom of Hole

WOH = Weight of Hammaer

WOR = Weight of Rod

Stantec Consuiting Services Inc.

7118/09
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Project No. 175569042 Location N 556416.17, E 244240710 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-6  Total Depth 64.5 1
Location Kingston, Tennessee Surface Elevation 763.4 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/30/09 Completed 5/1/09
Supervisor Ben Halada Driller Sam Wilks Depth to Water N/A Date/Time NIA
l.ogged By Briggs Evans Auiomatic Hammer[—1  Safely Hammerzg Other[]
Lithology Overburden [Sample # Depth Rec. Ft.| Biows |Mois.Cont. %
Elevation Depth Descripfion Rock Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
763.4" 0.0° Top of Hole
LEAN CLAY (Filly, dark b d, . 3 e ,
R 15 | oo d(% nl )t a:a ;1\'5“ re SPT-1 | 00-15 10 | 6-6-40 19 Boring advanced -
ry, SiiT, grading fo gray sPT2 | 15-20 02 | s002 19 using 3.25" hollow
— \black, kottorn ash and coal refuse /— stem augers 7
B FLY ASH (Fill}, black to gray, dry, 7]
- 75RO 4.5 dense, with red, stiff, silly, ctay SPT-3 3.0-4.5 0.6 10-15-27 19 ~
- SANDY SILT (Fifl), brown, dry, SPT-4 45.6.0 1.0} 333327 22 7
. medium stiff 3
R SPT-5 6.0-7.5 0.8 6-6-7 23 .
3 SPT-8 7.5-9.0 1.0 5-3-4 25 ]
n SPT-7 | 9.0-105 0.7 5-4-5, 25 ,_
B SPT-8 | 105-120 | 06 6-4-4 28 Water added at 11.0 ~
ft. to keep augers
- clear
B SPT-2 | 12.0-135 1.1 3-5.5 28 |
B SPT-10 | 435-15.0 0.5 2-3-5 28 "“
7484 150" n
3 BOTTOM ASH {(Fill), black to SPT-11 | 15.0-16.5 1.0 13-13-15 21 E
gray, saturated, dense to loose,
i with fly ash and coarse coal SPT-12 | 16.5-18.0 15 | 25-40-27 26 7
. refuse i
B SPT-13| 18.0-19.5 06 | 12-20-26 25 i
— SPT-14 | 19.5-21.0 1.0 7-12-13 25 ]
| SPT-45 | 21.0-22.5 0.9 | 181710 21 .
i SPT-16 ¢ 22.5-24.0 0.9 | 10-19-13 31 T
» SPT-17 1 24.0-255 1.2 4-4-4 31 _
i SPT-18 | 255-27.0 1.0 3-2-2 32 B
5 SPT-19 | 27.0-285 0.4 2-2-1 27 §
B SPT-20 | 28.5-30.0 8.7 323 34 7
i SPT-21| 30.0-31.5 1.5 1 10-15-10 21 i
731.9 3.5
— FLY ASH (Fill}, gray to brown, SPT-22 | 31.5-33.0 0.7 4-3-2 18 1
.. saturated, loose, very fine .
i grained, silty SPT-23 | 33.0-345 1.5 222 34 _
B SPT-24 | 34.5-36.0 0.8 1+1-1 20 7

FMSI_LEGACY 171468117 KINGSTON ASH PONDLGPS FHSM GLT #18T%

Stantec Consulting Services Inc.

609
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Project No. 175569042 Location N 556416.17, E 2442407.10 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-6  Total Depth 64.5 ft
Lithology Overburden Sample # Depth Rec. Ft. Blows |Mois.Coni. %
Elevation Depth Description Rock Core RQD Run Rec, Fi. | Rec. % | Run Depth Remarks
- o5 375 SPT-25 | 36.0-375 | 1.2 5-4-2 27 =
o SANDY SILT, brown, saturated, SPT-26 | 37.5-39.0 0.8 4-6-6 1g 7
- loose, very fine grained, mottled .
- SPT27 39.0-405 1.0 4-4-4 20 -
722.9 40.5'
- SILTY CLAY, gray to brown, SPT-28 | 40.5-42.0 15 | wWoH-2-2 22 7
n saturated, soft to very soft, with ‘ "
B trace very fine sand SPT-29 1 42.0-435 1.0 3-2-3 27 i
3 SPT-30 | 43.5-45.0 1.0 5.5-5 25 1
718.4' 45.0' B
5 SANDY SILT, gray, saturated, SPT-31 | 45.0-46.5 15 2.9.2 27 i
soft
B SPT-32 46.5 - 48,0 1.3 4-4-4 18 7]
n SPT-33 | 48.0-485 1.1 3-3-3 17 i
™ SPT-34 1 49.5-51.0 1.5 WOM-3-3 19 ]
7i2.4° 51.0° ]
1 . _ | SILTY SAND, gray to brown, SPT-35| 51.0-525 1.1 5-6-6 20 N
710.9 525 saturated, loose, fine grained,
3 \moiﬂed f SPT-36 | 52.5-54.0 0.9 5-6-5 23 b
- SAND, brown, saturated, medium 7
- dense to dense, fine grained, well | SPT-37 | 54.0-555 1.1 8-8-10 23 -
5 rounded, well graded B
SPT-38 555-57.0 1.0 8-12-14 22
2 SPT-38 {1 57.0-58.5 1.5 10-32-50 22 |
3 SPT-40 1 58.5-860.0 12 40-14-10 23 B
— Bo_ring backﬁ}%ed b
B SPT-41 | 60.0-615 1.5 4.5.-B 23 using bentonite |
cement grout from
B 4.0 to 64.5 feet N
SPT-42 61.5-83.0 1.5 7-15-20 24
599.4' 64.00 SPT-43 | 63.0-64.2 0.5 33-44- 14
£08.9' 64.5" 23/0.2 T

FASH 1EGACY 171463117 KINGSTON ASH POND.GPJ FUSK.GOT 71809

\Shale. (Augsred) /

Auger Refusal /
Bottom of Hole

Stantec Consulting Services Inc.

7118/08
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Project No. 175568042 Location N 556248.52, E 2442540.30 (NADZT)
Project Name  Kingston Ash Pond Boring No. STN-8  Total Depth 76.7 it
Location Kingston, Tennessee Surface Elevation 752.2 fi. (NGVD29)
Project Type Geotechnical Exploration Date Staried 4/13/09 Completed 413109
Supervisor Ben Halada Driller Kent Clements Depth to Water 17.5ft Date/Time 413109
l.ogged By Ben Halada Automatic Mammer[32  Safety Hammer(Z3 Other[]
Lithology Overburden [Sample # Depth Rec. Fi. Biows |Mois.Cont. %
Elevation Bepth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
752.2' 0.0 Top of Hole
$ EAN CLAY (Fill}, red brown, g - Y .
: Jpond (Fill), red brown SPT-1 | 00-15 1.0 4-6-5 18 Boring advanced -
o184 using 3 1/4 " Hoflow
~ 749.7 2.5 SPT-2 1.5-3.0 0.7 4-8-10 16 Stem Augers 1
7482 34 BOTTOM ASH (Fill), black, moist, /— s
748.2 4.0 medium dense SPT-3 3.0-45 1.5 9-16-22 17 Piston sampler and -}
) sucker rods were
7487 5.5 \LE‘_‘N CLAY (Fil), red brown, / SPT-4 | 45-60 13 | 61113 13 utilized to obtaln
[ moist, very stiff recovery during .
Shelby Tub
" BOTTOM ASH (Fil), black, moist, | | SPT-5 | 6.0-7.5 1.0 | 11-13-14 14 samping. E
medium dense )
" - ) SPT-6 7.5-9.0 1.0 | 11-15-14 16 N
B LEAN CLAY (Filf), brown, moist, _
very stiff, some fine grained sand, .
— some gravel ST-1 9.0-11.0 1.2 -- ST-1: sandy clay in —
741.2' 11.0' bottom of tube ]
i SAND, light brown, dry, very SPT7 | 11.0-125 1.2 WOR- 20 i
loose, fine to medium grainad, WOH-WOH
X some silt SPT-8 | 12.5-14.0 1.1 2-3-2 17 ]
738.2 14,0 )
B L EAN CLAY, light red brown, SPT-9 14.0 - 15.5 11 Tuqu? 21 N
mgist, very soft, some fine
R : 4 ]
grained san sT-2 16.5-17.5 2.0 -
- 7347 17.5' 7
- SAND, light brown, saturated, SET-101 17.5-19.0 13 WOR-1-1 20 .y
| very loose, fine grained, trace -
B clayey silt SPT-11 | 19.0-20.5 1.4 WOR- 18 "
WOHM-1
3 SPT-12 | 205-220 13 | woR-1-1 21 1
i SPT-13| 22.0-23.5 1.1 1-WOH- 17 i
WOH
B 8PT-14 | 23.5-250 1.4 1 WOH- 21 7
- WOH _
R SPT-15| 25.0-26.5 1.3 | 1-1-WOH 22 i
3 SPT-16 | 26.5-28.0 1.1 WOH- 24 ]
X WOH-1 i
I, SPT17 | 28.6-29.5 1.3 1-1-1 20 i
B SPT-18 | 20.5-31.0 1.2 | 1 WOH-1 19 7
5 SPT-19 | 31.0-32.5 1.4 WOH- 17 i
OH-WOH
- SPT-20 | 32.5-34.0 1.0 | WOH-1-1 21 ]
» SPT-21 | 34.0-355 1.3 1-2-3 24 _
} SPT-22 | 355-37.0 | 10 1-2-1 21 1

FMSH_LEGACY 171465117 KINGSTGHN ASH PORD.GP FUSH.COT 7remg

Stantec Consuiting Services Inc.
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Project No. 175568042 Location N 556248.52, E 2442540.30 {(NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-8  Total Depth 76.7 ft
Lithology Overburden 1Sample # Depth Ree. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
" SAND, light & N
i :light brown, safurated, SPT-23| 37.0.385 | 13 1-1-1 18 .
very ioose, fine grained, trace
- it (Continued, N
clayey sitt (Continued) SPT-24 38.5-40.0 i3 WOR- 19
[ WOH-WOH ]
711.2 41.00 SPY-25 40.0 - 41.5 12 WOR- 19 .
3 SAND, light gray, saturated, WOH-2 |
medium dense, fine grained SPT-26 1 41.5-43.0 1.4 4-3-4 17
- SPT-27 43.0-44.5 1.1 WOR- 19 B
WOH-3
B SPT-28 | 44.5-46.0 1.2 2-3-5 16 ]
5 SPT-20 | 46.0-475 1.1 4-3-2 19 ]
B SPT-30 47.5- 49, 1. 2-3-6 21 “
703.2" 49.0' ¢ 3 ]
[ SAND, Fight brown to brown, SPT-31 | 49.0-50.5 13 | 6-11-22 21 N
moist, very dense, fine {0 medium
3 grained, some medium {o coarse SPT-32 | 50.5-52.0 1.0 18-17-12 24 N
2 gravel .
SPT-33 52.0-53.5 1.1 6-7-13 22
[~ 698.7 53.5° 7
[ SPT-34 53.5-53.9 0.4 50/0.4 - i
506.4° 55.6° | Shalo, (Augered) SPT-35| 55.0-553 | 0.3 50/0.3 - Began Core ~
B Shale, gray, fine grained, very thin .
- bedded, 45” bedding angle -
3 0% 5.9 0.5 8 1.7 ]
i 0% 5.0 2.0 40 66.7 }
gl .
% - -
g -
g 0% 4.5 1.8 40 712 .
i
% B 4
£ Boring backfilled with-1
§ hentonite cement
- grout from 0.0 ftio ™
> 76.7 1t R
& 675.5 76.7 0% 5.5 2.3 42 76.7
i Bottom of Hole 7]

Stantec Consulting Services Inc.

7118/09



SUBSURFACE
LOG

Page: 3 of 3

FMSM_ LEGACY 171458117 KINGSTON ASH POND.GPI FUSH.GDT 7603

Project No. 175569042 Location N 558248.52, E 2442540.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-8  Total Depth 76.7 ft
Lithology Overburden {Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Cescription Rock Core RrRQD Run Rec. Ft. | Rec. % | Run Depth Remarks

Top of Rock = §3.5
Elevation (698.7")

WOH = Weight of Hammer
WOR = Weight of Rods

Split Samples: SPT-2, 3, 4 and 25

Siope indicator (76.7 f of pipe) installed with a concrete pad and flushmount cover

Stantec Consulting Services Inc.

111809



Project

171468117 Kingston Ash Pond

Sheet No, 1 of 1 Date 4/13/2009
Hole # STN-8 Rig #
Northing 556,248.52 Surface Elevation {ft.) 752.2 Crew Kent Clements / Greg Wilson
Easting 2,442 540,30 Top of Rock Elev. (ft.} 698.7 Inspector Benjamin A. Halada
Boring Size 3 1/4 Hollow Stem Augers Pump Capacity 21 gpm iieter Type Sensus 5/8" SR I}
Test Method US Bureau of Reclamation Static Water Level 17.5 ieter # 67290595
Test Section Gauge Time of Test Meter Reading Total

Top Depth | Bottom Depth R?F?gi;‘g Start End (iit:rg:é) Start of Test | End of Test (Ga‘f’/aéeé [ CFM
58.7 66.7 30 0:00 1:00 1:00 24445 244.49 0.04 0.04
30 1:00 2:90 1:00 244.49 244 52 0.03 0.03
30 2:00 3:00 1:00 244.52 244.55 0.03 0.03
30 3:60 4:00 1:00 244.55 24455 0.00 0.00
30 4:00 5:00 1:00 244 55 244.55 0.00 0.00
66.7 78.7 35 0:00 1:00 1.00 246.67 248.67 6.00 0.00
35 1:00 2:00 1:00 246.67 246.67 0.00 0.00
35 2:00 3:60 1:00 246.67 248.67 0.00 6.00
35 3:.00 4:00 1:00 246.67 246.67 0.00 0.00
35 4:00 5:00 1:00 246.67 246.67 0.00 0.06

Project # 171468117 Hote # STN-8 Inspector Benjamin A. Halada Date 4/13/2008
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FUSH

PProject No. 175569042 Location N 556233.82, E 24424998.72 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-9  Total Depth 63.4
Location Kingston, Tennessee Surface Elevation 764.8 §t. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/15/09 Completed 4/16/09
Supervisor Ben Halada Drilier Sam Wilks Depthto Water 2251t Date/Time 4/15/09
Logged By Briggs Evans Automatic Hammer [T Safety Hammerzl Other[J
Lithology Overburden [Sample # Depth Rec. Fi. Blows |{Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
764.8' 0.0 Top of Hole
LE#}T Ctgff;\tY (Fim, rs;if, ‘c_itrtslf toh . SPT-1 0.0-15 10 | 7710 19 Boring advanced
molsz, sUIT 1o very s, itlle cher, using31l4"HoIlow
trace gravel SPT-2 1.5-3.0 1.2 9-12-16 21 Stem Augers ]
SPT-3 3.0-45 12 10-7-8 20 N
5T-1 45-85 2.0 - B
5074 65-8.0 1.5 8-8-11 28 7
$PT-5 8.0-95 0.5 4.5.6 26 B
3PT-6 9.5-14.0 0.5 7-11-14 23 ™
$T-2 | 11.0-130 | 20 - 1
SPT-7 | 13.0-145 1.5 4713 27 J
SPT-8 | 145-16.0 1.5 4-7-8 25 ]
SPT.9 | 18.0-17.5 1.5 557 23 i
746.5 18.3 SPT-10 | 17.5-190 | 15 | 10128 22 .
BOTTOM ASH {Fill), dark gray, “
moist to wet, loose, some fly ash SPT-11 19.0 - 20.5 10 4.8.5 28 |
SPT-12| 20.5-220 1.5 8-8-7 22 '
SPT-13| 220-235 | 10 |6-2WOH 20 Saturated at 22.58
740.5 243 SPT-14 | 235-250 | 15 6-4-4 17 N
SILTY SAND (Fill), brown, Begin adding water —
saturated, loocse SPT-15 | 25.0-28.5 1.0 3-4-5 20 at 25t bgs to coniroi |
blow-back
SPT-16 | 26.5-28.0 0.8 3-4-3 19 N
SPT-17 | 28.0-29.5 1.5 WOH-2-2 21 i
SPT-18 | 298.5-31.0 1.5 WOH- 22 1
7338 3.0 WOH-WOH i
SILTY SAND, brown, wet, SPT-18| 31.0-325 1.5 WOH- 19 i
medium dense to very loose, fine WOH.WOH
{o medium grained, little clay SPT.20 | 32.5.24.0 15 WOH42 29 N
SPT-21{ 34.0-355 1.5 1-1-1 22 N
SPT-22 1 355-37.0 1.0 2-2-3 22 7

Stantec Consulting Services Inc.

THBI0Y
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Project No. 175569042 Location N 556233.82, E 2442499.72 (NAD27)}
Project Name  Kingston Ash Pond Boring No. STN.9  Total Depth 6341
Lithology Overburden [Sample # Depth Rec. Ft. Blows {Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
SILTY SAND, brown, wet, 7]
medium dense to very loose, fine SPT-23 | 37.0-385 1.5 223 22 "]
H di ined, litile cl i
o medium grained, Te ciay SPT-24 | 385-400 | 15 | WOH- 21
(Contintied) WOH-1 |

8PT-251 40.0-415 1.5 WOH- 26 .
WOH-1
SPT-26 | 41.5-43.0 1.5 3-3-4 20 T
SPT-27 | 43.0-44.5 1.5 3-1-1 18 .
SPT-28 44,5 -46.0 1.5 3-1-1 19 ]
SPT-29 46.0 - 47.5 1.5 3-3-4 22 B
SPT-30 47.5-49.0 1.5 4-4-5 22 7]
SPT-31 49.0 - 50.5 0.8 WOR- 22 _
WOR-WOR|
SPT-32 | 50.5-52.0 1.5 4-6-6 g ]
SPT-33 52.0-535 1.5 WOR- 23 )
WOR-WOR
7102 54.6' SPT-34 53.5-55.0 1.5 5-8-9 1% 7
SAND, brown, saturated, loose to 1
medium dense, fine grained, trace | SPT-35 ) 356.0-56.5 1.5 4-5-2 20 -
silt

SPT-36 | 56.5-58.0 1.5 §-8-9 24 N
SPT-37 | 58.0-59.5 1.0 12-14-17 22 N
SPT-38 | 58.5-61.0 1.0 6-4-12 20 -
Boring backfilled with—

SPT-39 | 61.0-62.5 1.6 8-8-8 23 bentonite grout from
702.3 62.5' GOfto634 4. N
701.4' 63.4' SPT-40 | 62.5-63.4 44-50/0.4 - -

FRSM LEGACY 171482117 KINGSTON ASH POND.GPJ FUMSK.GOT 71680

\Shale, (Augered)

Auger Refusal /
Bottom of Hole

Top of Rock = 62.5'
Elevation (702.3")

Stantec Consulting Services Inc.
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Project No. 175569042 Location N 556162.76, E 2442251.63 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-10 Total Depth 81.0ft
Location Kingston, Tennessee Surface £levation 765.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/20/09 Completed 4/21/09
Supervisor Ben Halada Driller Sam Wilks Depth to Water 9.0t Date/Time 4/20/09
Logged By Greg Budd Adfornatic Hammer[]  Safety Hammerzd  Other[ 3
Lithology Overburden [Sample # Depth Rec. Ft. | Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Raun Rec. Ft. | Rec. % | Run Depth Remarks
765.0" .o Top of Hole
BOTTO Fill}, black gray, 3 . 2. .
- 7635 15 | drel 1 ASH (FI). black gray SPT- L 00-15 10 2-2:2 26 Boring advanced
- 0.0058 using 3 1/4" hollow |
762.0/ 3.0 BOTTOM ASH (Pil]), black gray, S5PT-2 1.5-3.0 05 i-2-1 24 stem augers
dry, loose B
5 N /] SPT-3 3.0-45 1.0 1-1-1 37 ]
FLY ASH {Fill}, gray, moist to
~ saturated, soft SPT-4 | 45-60 1.0 1-1-1 40 7
B SPT-5 8.0-75 1.1 1-1-1 35 h
" SPT-6 7.5-6.0 15 WOH- 3z 7
- \WOH-WOH, Water added at 9.0
SPT-7 | 9.0-105 1.5 WOH- 32 feet to keep augers |
» WOH-1 clear
B SPT-8 | 10.5-12.0 1.5 WOR- 31 i
u WOR-WOR .
i SPT-9 | 120-135 1.5 WOR- 34 i
WOR-WOR
¥ SPT-10 | 13.5-15.0 1.5 WOR- 31 N
- WOR-WOR] ]
B SPT-11| 150-16.5 1.5 WOR- 28 i
748.5' 16.5' A OR-WOR
- FLY ASH (Fill), black gray, SPT-12 | 16.5-18.0 1.5 WOR- 29 ]
- saturated, soft, with frace black WOR-WOR) -
i bottom ash SPT-13 | 18.0-19.5 1.5 1-1-1 25 B
. SPT-14 | 18.5-21.0 15 WOR- 26 .
5 WOR-WOR, _
SPT-15| 21.0-225 0.8 1-1-1 27 |
" 742.8' 22.5'
i FLY ASH (Fitl), black gray, SPT-16 | 22.5-24.0 15 1-1-2 27 ]
.. saturated, soft, with some gray N
and black fine grained sand SPT-17 24.0 - 255 05 WOH- 25 »
WOH-WOH
i SPT-18 7 255-27.0 0.5 WOR- 30 b
- WOR-WOR |
B SPT-19 | 27.0-285 1.5 WOR- 30 i
WOR-WOR|
B SPT-20 ! 20.5-31.0 1.0 WOR- 28 .
R WOR-WOR| i
5 SPT-21] 31.0-325 15 WOR- 33 i
WOR-WOR)
3 SPT-22 1 32.5-34.0 1.5 WOR- 28 R
731.0° 34.0' WOR-WOR) =
B FLY ASH (Fill), light brown gray, SPT-23 34.0-355 15 3-9-1 20 |
saturated, soft, with some clayey
I‘ silt, mottled SPT-241 355-37.0 | 15 WOR- 19 T

Stantec Consulting Services Inc.

7116/0%
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Project No. 175569042 L.ocation N 556162.76, E 2442251.63 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-10  Total Depth 81.0ft
Lithology Ovarburden [Sample # Depth Rec. Ft.| Blows jMois.Cont. %,
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
- WOR-WOR| -
FLY ASH (Fill}, light brown gray,
- saturated, sof, with some clayey SPT-25 | 37.0-38.5 1.5 444 18 1
L. it inued, N
silt, mottled  (Continued) SPT-26 | 385-400 | 10 | WOR- 20
7250 40.0° WOR-WOR) B
i SILTY CLAY, light brown gray, SPT-27 | 40.0-415 1.0 466 21 §
saturated, soft, with trace fine
i gralned sand, mottied SPT-28 | 41.5-43.0 1.5 6-6-6 20 ]
N SPT-20 | 43.0-44.5 1.0 3-3-3 21 N
B SPT-30 | 44.5-46.0 1.5 2-2-3 25 7
| SPT-3% 48,0 -47.5 1.5 3-2-1 27 B
3 SPT-32 1 47.5-43.0 1.0 WOR- 19 7]
a WOR-WOR o
- SPT-33 1 48.0-50.5 1.0 WOR- 18 _
WOR-WOR)
i SPT-34 | 50.5-52.0 1.0 4-5.7 18 7
713.0' 52.0' |
B SILTY SAND, gray, wet, loose SPT-35 | 52.0-53.5 1.3 4-5-7 23 y
B SPT-36 | 53.5-55.0 1.5 3.3-4 29 h
— 709.5 556.8' ™
- 708.5' 56,5 SILTY SAND, gray, wet, medium SPT-37)) 560-36.5 15 334 20 -
_ d ded, well -
\eﬂse fine grained, rounded, we [ sp1.38 | 565580 08 6.8 -
707.0° 580" graded i
5 ! \ SAND, gray, wet, medium dense, SPT-39 1 6£8.0-59.5 0.9 12-20-14 22 i
705.5 59.9 fine grained, rounded, well graded
- SPT-40 ¢ 59.5-60.4 0.5 12-50/0.4 27 —]
R SAND, tan gray, wet, medium Began Core N
dense, fine grained, rounded, well
" graded, with Red, soff, clay at ]
. 59.5 feet, and gray weathered .
5 shale at 61 feet )
699.0' 66.0' 0% 5.0 0.3 6 66.0 |
Sandstone, brown, fine grained,
= \hard, thin bedded, quartz -
B 0% 2.0 2.0 100 8.0 i
| Shate, gray, very fine grained,
very soff, thin bedded, o
i~ argillaceous 0% 20 2.0 100 71.0 Artesian flow -1
I_ conditions ]
R 0% 5.0 5.0 100 76.0 i
- Baring backfilled with—
bentonite cement

FLISM LEGACY 174488517 KINGSTON ASH PCHO.GPI FMSM.GDT 216108

Stantec Consulting Services Inc.,
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Project No. 175569042 Location N 556162.76, E 2442251.63 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-10 Total Depth 81.0ft
Lithology Cverburden [Sample # Depth Rec. ft.| Blows |[Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
™ grout from 0.0 feet 1o 7
| 81.0 feet B
684.0" g1.0' 0% 5.0 5.0 100 81.0

£RASN_LEGADY 171465117 )OGS TAON ASH POND.GPS FMSM.GET 11809

S

Bottom of Hole

Top of Rock = 59.5'
Elevation (705.57)

WOH = Weight of Hammer

WOR = Weight of Rod

Stantec Consulting Services Inc.
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Project

171468117 Kingsion Ash Pond

Sheef No. 1 of 1 Date 4/21/2009
v Hole # STN-10 Rig # 705
Northing 556,162.76 Surface Elevation (ft.) 765.0 Crew Witks / Clements
Easting 2,442 251.63 Top of Rock Elev. (ft.) 705.5 Inspector Greg Budd
Boring Size 3 1/4 Hollow Stem Augers Pump Capacity 21 gpm Meter Type Sensus 5/8" SR il
Test Method US Bureau of Reclamation Static Water Level a.0 Meter # 67290595
Test Seclion Gauge Time of Test Meter Reading Total

Top Depth | Bottom Depth|  Re2ding Start End | MOVl | ook of Test | Endof Test | Vater CFM
(PSH {min-sec) {Gal/CuFt)

62.5 71.0 35 0:00 1:00 1:00 278.18 278.60 042 0.42

35 1:00 2:00 1:00 278.80 279.02 0.42 0.42

35 2:00 3:00 100 279.02 27948 0.44 0.44

35 3:00 4:00 .00 279.46 279.82 0.36 0.36

35 4:00 5:00 100 279.82 280.23 0.41 0.41

357 5:00 5:00 .00 280.23 280.64 0.41 0.4%

35 6:00 7:00 100 280.64 281.04 0.40 0.40

35 7:00 8:00 1:06 281.04 281.44 0.40 0.40

35 8:00 8:00 1:06 281.44 281.86 042 0.42

35 9:00 10:00 1:00 281.86 282.16 0.30 0.30

35 10:00 11:00 1:00 282.16 282.47 0.31 0.31

35 11:00 12:00 1:00 28247 282,77 0.30 0.30

35 12:00 13:00 1:00 282.77 283.08 0.29 0.29

35 13.00 14:00 1:00 283.08 283.35 0.29 0.29

35 14:00 15:00 1:00 283.35 283.65 0.30 0.30

71.0 81.0 35 0:00 1:00 1:00 283.45 283.56 0.1 0.11

35 1:00 2:00 1:00 283.56 283.66 0.10 0.10

35 2:00 3:00 1:00 283.66 283.7% 0.09 0.09

35 3:00 4:00 1:00 283.75 283.88 011 0.11

35 4:00 5:00 1:00 283.86 283.98 0.10 0.10

Project # 171468117 Hole # STN-10 Inspector Greg Budd Date 4/21/2000
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Project No. 175569042 Location N 556034.83, E 2442535.05 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-11 Total Depth 62.0ft
Location Kingsion, Tennessee Surface Elevation 763.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/12/09 Completed 5/13/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water 185 1% Date/Time 5/12/09
l.ogged By Brad Smiley Automatic Hammer 3  Safely Hammer[3  Other[ ]
Lithology Overburden [Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depih Remarks
763.2" 0.0 Top of Hole
FAT CLAY (Fill), red brown, SPT-1 0.0-15 15 | 71112 19 ;
JAiAIA 1.5 moist, stiff, some cobbles Boring advanced 4
- : using 4 1/4 " Hollow |
FLY ASH (Fili), dark gray to black, SPT-2 1.5-2.9 1.4 %?37’364: 17 Sten Augers
moist, dense to very dense ’ 7
SPT-3 3.6-45 1.5 26-19-20 18 i
S8PT-4 45-6.0 0.9 5.12-12 19 ™
SPT-5 6.0-75 1.2 8-8-11 22 B
755.7" 7.5
LEAN CLAY {Fill}, red brown, SPT-8 75-9.0 13 367 24 7
moist, stiff -
SPT-7 9.0-10.5 1.2 4-6-68 25 _
SPT-8 10.5-12.0 1.4 3-5-4 25
750.2" 13.00 SPT-9 12.0-13.5 14 9-14-10 20 ]
SOTTOM ASH (Fill), btack,
, \ saturated, dense SPT-13 | 13.5-15.0 1.3 5-20-24 18 7]
1482 | 150 Water added at 15.0-]
FLY ASH {Fill), gray to black, s8pT411| 150-165 1.3 16-10-1¢ 24 ft to keep augers
saturated, dense to very dense clear
SPT12 1 16.5-18.0 1.4 11-16-21 22 E
SPT-13 18.0- 195 1.5 5-11-13 19 B
SPT-14 | 19.5-21.0 1.3 2-5-6 23 1
SPT-15 | 21.0-225 1.1 5-12-8 24 i
SPT-16 225-240 1.4 2.3-6 25 B
SPT-17 | 24.0-2585 0.8 2-1-4 23 .
737.7 25.5'
BOTTOM ASH (Fill), black, SPT-18 | 255-27.0 0.5 1-2-2 21 )
saturated, very jvose 1o loose |
SPT-19 1 27.0-285 1.2 4-6-4 24 i
SPT-20 | 2B.5-30.0 0.8 2-1-WOH 38 B
SPT.21 36.0-31.5 0.3 WOR- 23 R
WOR-WOR;
SPT-22 | 31.5-33.0 0.9 3-4-2 36 7]
730.2' 33.0° .
SILTY SAND with Clay, brown, sPT23 | 33.0-345 11 1-1-1 o7 ]
saturated, loose to very foose,
some clay SPT-24 | 34.5-36.0 1.0 1-1-1 29 7

Stantec Consulting Services Inc.
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Shale (Augered) /

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Project No. 175569042 Location N 556034.83, E 2442535.05 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-11 Total Depth 62.0 ft
Lithology Overburden |Sample # Depth Rec. Ft.i Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
= SILTY SAND with Clay, brown, SPT-25| 360-375 0.7 1-1-WOH 20 =
o saturated, loose to very loose, SPT-26 37.5-39.0 13 WOH- ) -]
B some clay {Continued) WOH-WOH -
= SPT-27 | 38.0-405 1.5 WOH- 24 -
WOH-WOH
B SPT-28 | 40.5-42.0 1.5 WOR- 23 i
n WOR-WOR R
n SPT-29 | 42.0-435 1.6 WOH- 21 N
WOH-WOH
B SPT-30 | 43.5-45.0 1.2 WOH- 18 *
- WOH-WOH —
» SPT-31} 45.0-46.5 1.0 WOH- 23 N
WOH-WCH
3 SPT-32 46.5-48.0 1.5 WOH- 24 7
| WOM-WOH _
5 SPT-33 | 48.0-495 1.5 WOR- 22 B
WOR-2
T SFT-34 | 48.5-510 1.5 WOR- 22 n
B WOR-WOH N
711.2 52.0' SPT-35 1 51.0-5625 1.5 WOH- 19 o
| SAND, brown, safurated, medium WOH-4 3
dense to dense, fine fo medium SPT-36 | 52.5-54.0 1.0 4-8-6 20
- grained 1
= SPT-37 | 54.0-555 1.5 4-8-9 23 |
B SPT-38 55.5-57.0 1.5 2-3-2 42 7]
T SPT-3¢ | 570-585 1 15 1 377 - Boring backfilled with~
bentonite cement
- Sandstone (Augered) sSeT-40 | 58.5-60.0 15 4-14-19 . grout from 0.0 fi to
B 62.0 ft —
SPT- 0-8615 1.5 27-30-34 -
[~ 0L 51.5' o 60.0 30-3 N
7042 520" SPT-42 | 61.5-62.0 0.3 50-10/6.0 =

Stantec Consulting Services Inc.
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09 LEGACY 171466147 KINGSTON ASH POND.GPJ FMSM.CBT 711800

Project No. 175569042 Location N 555873.09, E 244262248 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-12 Total Depth 62.0 ft
Location Kingston, Tennessee Surface Elevation 765.1 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/12/09 Completed 5/12/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water  N/A Date/Time N/A
Logged By Brad Siley Automatic Hammer Safety Hammer] OtherrJ
Lithology Overburden [Sampie # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Re¢. Ft. 1 Rec. % i Run Depth Remarks
765.1" 0.0’ Top of Hole
7846 n 5 .
- ; GRAVEL (Fill o
(Fil) /1 SPT-1 | 0.0-15 1.0 | 8812 18 Soring advanced -
FAT CLAY (Fill), red brown to using 4 1/4 " Holtow |
brown, mOiSt, medium stiff to stiff, 5pPT-2 1.5-3.0 0.7 12-16-15 19 Stem Augefs
some chert 7]
SPT.3 3.0-45 15 | 10-14-12 27 Piston sampler and -
sucker rods were
SPT-4 4.5-6.0 0.9 9-8-7 24 utilized fo obtain
recovery during .
Shelby Tube
SPT-5 6.0-7.5 1.5 9-14-10 28 sampling —
SPT-6 75-8.0 0.3 3-4-5 22 T
SPT-7 | 9.0-105 1.2 11-11-12 27 o
SPT-8 | 105-120 1.2 2-5-6 20 i
8T-1 12.0 - 14.0 1.0 - =
SPT-9 | 14.0-155 0.7 1.5.6 25 _
SPT-10 | 15.5-17.0 1.5 12-11-11 76 1
SPT-111 17.0-185 1.4 8-4-6 29 N
SPT-12 1 185-20.0 1.1 4-5-4 27 -
SPT-13 | 200-215 0.9 322 25 |
SPT-14 | 21.5-23.0 1.5 2-2-3 28 T
SPT-15: bottom ash
SPT-15 | 23.6-24.5 1.4 7-10-11 23 in ip of spoon
7408 245
SAND (Fill), dark gray, moist to SPT-16 | 24.5-28.0 1.5 2-3-8 30 7
saturated, medium dense, fine i
grained, some clay, some silt SPT-17 | 26.0-275 1.5 10-9-9 22 ]
I SPT-18 | 27.5-20.0 15 6-3-3 21 B
ST-2 28.0 - 31.0 0.0 - -
SPT-19 | 31.0-325 1.3 2-1-1 21 E
SPT-20 | 32.5-340 1.1 1WOR- 18 7]
WOR 4
7206 355 SPT-21 340-355 1.5 | WOR-1-3 20 Water added at 35.0~
it to keep augers
SPT-22 | 355-37.0 1.5 3-5-8 21 clear

Stantec Consulting Services Inc.
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Froject No. 175569042 Location N 555873.09, E 2442622.48 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-12 Total Depth 62.0ft
Lithotogy Cverburden [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
- SILTY CLAY, brown to gray, i
= saturated, soft to medium stiff, SPT-23 | 37.6-385 1.5 &5 23 -1
2 some fing grained sand ' .
(Continued} SPT-24 | 385-40.0 1.5 WOR-3-3 21 |
.. SPT-25 | 40.0-415 1.5 3-4-5 23 N
B SPT.26 1 41.5-43.0 1.5 3-4-4 24 7
. SPT-27 | 43.0-445 1.5 3-34 19 ]
- SPT-28 | 44.5-48.0 15 WQH- 20 ~
= WOH-WOH i
| SPT-29 | 46.0-47.5 1.5 WOH- 23 .
WOH-WOH
B SPT-30 47.5-48.0 12 3-4-4 22 7]
716.1 49.0¢ i
| SAND, brown to fight brown, SPT-31§ 48.0.50.5 1.5 WOR- 20 |
saturated, loose, fine to coarse WOR-WOR)
3 grained, some, clay $PT-32 | 50.5-52.0 1.5 WOH- 19 N
» WOH-WOH o
| SPT-33 ] 52.0-535 1.6 WOR- 19 i
WOR-2
- 710.6° 54.5' SPT-34 | 53.5-550 1.4 WOR- 18 :
— 709.6" 555 SAND with Siit, dark gray, WOR-4 -
[ \saturated, very loose /1 SPT-35 | 55.0-56.5 1.5 7-11-12 20 |
= SAND, brown to gray, saturated, SPT-35 | 56.5-58.0 13 71113 2 -
3 meg»um dense, medium to coarse Boring backfilled with-
grained. some cobbles SPT-37 | 580-595 | 15 3.5-9 20 bentonite cement
N grout from 0.0 ft to
B SPT-38 | 59.5-61.0 0.8 71T 19 620t 7
704.1" 610" h co = o )
703.1' 62.0° SPT-39 | 61.0-62.0 0.5 16-50/0.3 14

\Shale, {Augered)

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consulting Services Inc.

7116108
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Project No. 175569042 Location N 555685.58, E 2442733.21 (NADZ27)
Project Name  Kingston Ash Pond Boring No. 8TN-14  Totai Depth 51.0 ft
Location Kingston, Tennessee Surface Elevation 753.1 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/9/09 Completed 4/9/09
Supervisor Ben Halada Drifler Kent Clements Depth to Waler 17.0f Date/Time 4/8/09
Logged By Ben Hatada Automatic Hammer 3]  Safety Hammer 3 Otheri]
Lithology Overburden Sample # Depth Rec. Fi.| Biows |Mois.Cont. %
Elevation Depth Déscription Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
753.17 0.0 Top of Hole
LEAN CLAY {Fill), red brown, ; . -3- .
3 moist, medi fnlst)'ff o sPT- 00-15 10 3-3-4 20 Boring advanced -
st i ' using 3 1/4 " Hollow
B SPT-2 15-3.0 1.0 3-5-9 19 Stem Augars -
- zase 45 SPT-3 3.0-45 1.2 4-9-9 22 Piston sampler and
- sucker rods were
— BOTTOM ASH (Fill), biack, SPT-4 45-6.0 1.3 4.19-28 13 utilized fo obtain
- & \ saturated, medium dense recovery during .
740, = SPT-5 | 6.0-75 1.0 | 1741515 16 Sheiby Tube
- LEAN CLAY (Fill), light brown, ot : e sampling -
L moist, stiff, trace fine grained _
SPT-6 B5-a 0.8 10-11-12 19
744.1" 9.0 | sand 7.5-90 |
B LEAN CLAY (Fill), light beown, ST.4 9.0-11.0 16 B N
moist, soft, trace fine grained ' ' '
B sand N
- SPT-7 11.0-125 0.5 1-1-2 21 ]
B SPT-8 12.5-14.0 0.5 1-2-1 22 7
— ST-2 14.0 - 16.0 1.0 -- -
- SPT-8 16.0 - 7.5 1.0 WOH-1-2 25 E
736.7" 180" a
734.1 190 SAND, light brown, saturated, SPT-10 17.5-19.0 0.7 WOH-2-1 19 |
[ \ i
. \very loose, fine gralned SPTA1| 19.0-205 | 10 | WOR- 21 N
730 ¢ 2100 SAND, light brown, saturated, WOH-WOH
very loose, fine grained, some SPT-12 1 20.5-22.0 1.3 1-2-3 25 b
- clavey silt -
u SILTY CLAY, brown, moist, soft, SPT43 | 220-2358 13 1-2-2 24 1
. some fine grained sand ST-3: sand in bottomn -
728.1" 25.0' ST-3 | 235-285 2.0 - of tube B
i SAND, light browr, saturated, e a0 ]
very loose to loose, fine fo SPT-14 | 255-27.0 1.2 WOH-2-3 19 clear
™ medium grained, trace sit -
» SPT-15 | 27.0-285 1.1 WOH-1-1 21 n
3 SPT-16 28.5-30.0 1.3 1-1-1 20 7]
» SPT-17 | 30.0-31.5 1.2 WOR- 22 N
i WOH-1
" SPT-18 { 31.5-33.0 1.1 | WOH-1-1 20 T
= SPT-19 33.0-345 1.0 WOR- 22 i
WOH-2
B SPT-20 34.5-36.0 1.1 WOH-1-1 24 ™

FMSM LEGACY 1T1AGETIT EINGSTOH ASH POND.GRY FMSKGHT 7iviia

Stantec Consulting Services Inc.
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Project No. 175569042 l.ocation N 555685.58, £ 2442733.21 (NAD2Y)
Project Name  Kingston Ash Pond Boring No. STN-14 Total Depth 51.0f
Lithology Overburden [Sample # Depth Rec, Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. {1 Rec. % | Run Depth Remarks
SAND, fight brown, saturated, SPT-21 36.0-37.5 12 243 19 i
very loose to joose, fine to spPT-22 | 37.5-30.0 13 1-3-4 20 7]
medium grained, frace silt A
(Continued) SPT-23 | 39.0-40.5 13 | WOH-2-3 20 _
SPT-24 | 40.5-42.0 0.9 WOH-1-2 22 1
SPT-25 | 42.0-435 1.0 2-3-2 26 B
SPT-26 | 43.5-45.0 0.8 2-1-5 22 7
SPT-27: sandstone —
SPT-27 | 45.0-46.5 1.3 2-6-11 20 intipof spoorr |
SPT-29: shaie in fip
706.1' 47.0° of spoon |
SPT-28 1 46.5-48.0 1.4 22-39-292 -
Boring backfilled with-
SPT-26 | 48.0-49.5 01 | 16-25-35 - bentonite cemnent
703.6' 49.5' Sandstone, (Augered) grots from 0.0 ft to
1. -
SPT-30 | 49.5-50.8 1.2 29-49- - S1.01
702.1' 81.0' 50i0.4

FMSM_LEGACY 179483117 KINGSTONR ASH POND GPJ FUSISGDT 6D

\Shale, {Augered)

Auger Refusal /
Bottomn of Hole

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consulting Services Inc.

THBI09
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Project No. 175569042 Location N 555687.58, E 2442734.21 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-14A Total Depth 18.5 ft
Location Kingston, Tennessee Surface Elevation 753.1 fi. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/16/09 Completed 4/16/09
Supervisor Ben Halada Dritler Kent Clements Depth to Water N/A Date/Time N/A
Logged By Ben Halada Automatic Hammer[]  Safety Hammer[] Other[™™
Lithotogy Overburden 1Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Eievation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
753.4" 0.0 Top of Hole
3 g¥§ﬁ2URDEN, See log for E;ﬁ;gga%\ﬁpa%fﬂow |
3 Stem Augers N
- 734.6' 18.5' ]
= No Refusal / ]

2

FAESH_LEGACY 171463117 KINGSTON ASH FONDLGRJY FRISM.GDT 111863
i

-ﬁi‘-

Bottom of Hole

PZ Instalied, tip at elevation 737.6'

Flushmount well cover and concrete pad installed.

Stantec Consulting Services Inc.

T16/0%
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N 555662.69, E 2442667.52 (NAD27)

FUS LEGACY 171463117 INGSTON ASH PORD.GPJ FISKM.GET Zitein

Project No. 175569042 Location
Project Name  Kingston Ash Pond Boring No. STN-15 Total Depth 58.9 ft
Location Kingston, Tennessee Surface Elevation 763.7 ff. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/16/09 Completed 4117109
Supervisor Ben Halada Driller Sam Wilks Depth to Water 1501t Date/Time 4/16/09
Logged By Briggs Evans Automatic Hammer 3 Safety Hammerzl  Other["
|ithology Overburden [Sampie # Depth Rec. Ft.{ Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQH Run Rec. Ft. | Rec. % | Rur Depth Remarks
763.7" 0.0 Top of Hole
83 2 o5 -
o LEAN CLAY (Fill}, red browr, d . - .31 .
to moist stiff(toI v}erry stiff, little K s p0-15 12 &o149 b Boring advapced ]
i : SPT-2 15-18 0.4 50/0.4 18 using 3 1/4 " Hotlow |
cheri, trace gravel Stem Augers
FLY ASH (Fill), dark gray, dry o 7
meist, dense SPT-3 3.0-44 1.0 22-45- 18 i
' 33/0.4
SPT-4 45-6.0 1.0 12-31-31 19 o
IS0 6.8 SPT-5 | 60-75 15 | 6621 16 |
756.2 7.8 LEAN CLAY {Fill), red brown,
\moist, stiff, littie chert, trace gravel SPT-8 7.5.9.0 1.5 5-5-5 18 7]
754.7' 9.0' i
FLY ASH (FHI, dark gray, moist,
dense SPT-7 | 90-105 0.8 4-4-4 22 |
FAT CLAY (Fill}, red, moist, stiff, SPT-8 10.5-12.0 1.2 4-7-9 31 7
little chert, trace gravel .
ST-1 12.0-14.0 2.0 - 1
749.2' 14.5' 7]
BOTTOM ASH (Fill), dark gray, SPT-9 14.0- 155 1.5 21-43-36 16 -
wet to saturated, medium dense .
10 loose, some fly ash SPT-101 155-17.0 1.5 5-13-13 17 |
SPT-11 17.0-18.5 1.5 13-15-8 28 .
SPT-12 18.5-20.0 1.5 WOH-2-3 29 7
Saturated at 20§t bgs—
SPT-13 | 200-215 1.5 2-3-3 30 |
Begin adding water
SPT-14 | 21.5-23.0 1.0 1-1-1 26 at 21.5ft bgs to
controt blow-back
SPT15 (| 23.0-24.5 1.5 3-3-4 26 R
SPT-16 | 24.5-26.0 0.5 312 35 N
SPT-17 { 26.0-27.5 1.5 3-1-2 39 N
SPT-18 27.5-2848 1.8 10-8-8 21 7
733.7 30.8° SPT-18 | 29.0-30.5 1.5 7-5-5 21 ]
1332 30.5- SANDY SILT, brown, saturated, §
soft to very soft, with fine grained SPT-26 [ 30.5-32.0 1.0 2-3-3 22
sand N
SPT-21 32.0-33. 0.8 3-2-2 20
730.2' 33.8' SILTY SAND, brown, wef, 33.5 !
meélurTl densg to very foose, fine SpT-22 | 335- 350 10 3.3.5 29 -
to medium grained, trace clay 1
SPT23 | 350-365 1.5 5-5-7 21 i

Stantec Consulting Services Inc.

7809
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Project No. 175569042 Location N 555662 .69, E 2442667.52 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-15 Total Depth 58.9 ft
Lithotogy Overburden Sample # Depth Rec. Ft.| Blows |Mois.Cont. %

Eievation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
SANDY SILT, brown, saturated, SPT-24 | 36.5-38.0 1.5 5-8-7 19 7
soft to medium stiff, with fine ]

7242 306 grained sand, trace clay SPT-25 | 38.0-39.5 1.5 3-3-5 17 .

: * {Continued) e

SPT-26 | 385-41.0 1.5 4-3-1 18 ""

SAND, brown, saturated, loose to .
very loose, fine grained, some silt SPT-27 | 41.0-425 15 432 20

$PT-28 | 42.5-44.0 1.5 4-4-3 22 N

SP7-29 44,0 - 455 1.5 4-5-7 21 ]

SPT-30 45.5-47.0 1.5 3-3-7 22 w

SPT-31 47.0-485 1.5 3-8-5 23 i

SPT-32 48.5 - 5G.0 1.5 WOR- 23 7

(WOR-WOR -]

7i2.7 51.0' SPT-33 [ 50.0-51.5 1.5 8-9-8 24 _

SAND, brown, saturated, loose fo R
medium dense, fine grained, frace | SPT-34 | 51.5-53.0 0.8 5-5-4 21

silt .

: . o7 Sandstone layer

SPT-35 53.06-54.5 0.8 29-27-18 21 53510536 fibgs

SPT-36 | 54.5-56.0 1.0 7-12-10 23 N

Sandsione layers -

SPT-37 | 56.0-57.4 14 |7-30-50/0.4 15 57.0t057.1&57.3 |

706.2 57.5' ‘ to 57.4 f bgs

7048 58.9' SPT-38 | 57.5-58.9 1.4 Egﬁoﬁ -

FLISR_LEGACY 177488112 KINGSTON ASH POND.GPI FMSM.GDT #1609

\Sandstone, {Augered) /

Auger Refusal /
Bottom of Hole

Top of Rock = 57.5
Etevation (706.2")

Boring backfilled with—
hentonite grout from
58.9ft to surface

Stantec Consulting Services Inc.

16/09
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Project No. 175569042 Location N 555669.72, E 2442691.43 (NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-15A Total Depth 30.0ft
Location Kingsion, Tennessee Surface Elevation 765.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/29/09 Completed 5/1169
Supervisor Ben Halada Drifler Steve Bradford Depth to Water N/A Date/Time N/A
Logged By Adam Smith Automatic Hammer([—]  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
765.3' 0.0' Top of Hole
CVERBURDEN, (Augered without X
- . Boring advanced -1
sampling) using 4 1/4 " Hollow
2 Stem Augers 7
n See Log for STN-15 ]
i i
7} 735.3 30.0'
g No Refusal /
gl Bottom of Hole 7
i |
§ .
iL

Stantec Consulting Services Inc.

TG00
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FRASM_LEGACY 171468117 KINGSTON ASH POND.GPY FREM.COT 760G

Project No. 175569042 l.ocation N 555669.72, E 2442691.43 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN~15A Total Depth 30.0 ft
Litholegy Overburden {Sample # Bepth Rec. Ft. Blows iMois.Cont. %
Elevation Depth Description Raock Core RQD Rur Rec. Ft. | Rec.% | Run Depth - Remarks

Two PZ's Installed, tip at elevation 753.3' and 738.3"

Flushmount well cover and concrete pad instalied.

Stantec Consuiting Services Inc.

7116108
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Project No. 175569042 Location N 555672.20, E 2442690.32 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-15B Total Depth 58.0 ft
Location Kingston, Tennessee Surface Elevation 765.3 ft. (NGVDZ29)
Project Type Geotechnical Exploration Datle Started 4/29/09 Completed 5/1/09
Supervisor Ben Halada Drifler Steve Bradford Depth to Water  N/A Date/Time N/A
Logged By Adam Smith Automatic Hammer 1  Safety Hammer[J  Other[]
Lithology Cverburden Sample # Depth Rec. Ft.| Blows [Mois.Cont. %

Elevation Depth Description Rock Core RGQD Run Rec. Ft. | Rec. % | Run Depth Remarks

785.3" 0.0' Top of Hole

FMEM LEGACY 171468117 KINGSTON ASH POND.GP3 FMSM GDT 603

OVERBURDEN, (Augered without
sampiing)

See Log for STN-15

Stantec Consulting Services [nc.

TIEH09
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Project No. 175569042 Location N 556672.20, E 2442690.32 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-15B Total Depth 58.0 ft
Lithology Overburden {Sample # Depth Rec, Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks

707.3 58.0°

OVERBURDEN, {Augered without
sampling)

See Log for STN-15  (Confinued}

FRIGHE LEGACY 171465117 KINGSTON ASH PORD.OP) FHSM.GOT 71602

No Refusat /
Bottom of Hole

PZ instailed, tip at elevation 710.3'

Fiushmount well cover and concrete pad installed.

Stantec Consulting Services inc.

609
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Project No. 175569042 Location N 555671.50, E 2442680.88 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-15C Total Depth 35.0 ft
Location Kingston, Tennessee Surface Elevation 765.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/7/09 Completed 5/7/09
Supervisor Ben Halada Driller Steve Bradford Depth o Water  N/A Date/Time N/A
Logged By Brad Smiley Automatic Hammer[™]  Safely HammeriZ3 Other[]
tithology Overburden Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depih Remarks
765.3' 0.0 Top of Hole
OVERBURDEN, {Augered without Boring advanced |
sampling) using 4 1/4 " Hollow
Stern Augers "
See Log for STN-15 B
Piston sampler and -
sucker rods were
utilized to obtain -
recovery during .
Shelby Tube
samping -3
740.3' 25.0' -
SILT, dark brown to red brown,
saturated, soft, some fine gralned ST 25.0-27.0 11 - ]
sand, some clay -1
8§T-2 27.0-29.0 2.0 - .
ST-3 29.0-31.0 2.0 -- A
734.3 1.0 - Boring backfilled with
LEAN CLAY, dark gray to brown, bertonite cement
saturated, soft, some sift, trace ST-4 31.0-33.0 17 - grout from 0.0 fi to
fine grained sand 3B0# .
ST-5 33.0-35.0 2.0 - 1
730.3 35.0'

ENSK_LEGACY 177468117 KINGSTON ASH POND GPJ FMSM.GDT 71603

No Refusat /
Bottom of Hole

Stantec Consulting Services Inc.

THBK9
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Froject No. 175568042 Location N 555665.72, E 244289.78 (NAD2T7)
Project Name  Kingston Ash Pond Boring No. STN-15D Total Depth 35.0 fi
{.ocation Kingston, Tennesses Surface Elevation 765.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/8/09 Completed 5/8/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water N/A Date/Time N/A
Logged By Brad Smiley Automatic Hammer[1  Safety Hammer(™1 Other[]
Lithology Cverburden Sample # Depth | Rec. Ft.| Blows |Mois.Cont. %
Eievation Depth Description Rock Core RQD Run Reo. Fi. | Rec. % | Run Depth Remarks
765.3 0.0 Top of Hole
OVERBURDEN, (Augered without .
= sampling) Boring advanced -
pling using 4 1/4 " Hollow
3 Stem Augers 7
= See Log for 8TN-15 R
- Piston sampler and -
sucker rods were
i utilized to obtain
. recovery guring ]
Shelby Tube
- sampling -
740.3' 25.0' N
Boitom Ash, black, saturated,
3 loose ST-1 | 250-27.0 0.7 - .
- 3T-2 27.0-29.0 1.7 - -
736.3" 29.0 i
LEAN CLAY, gray to dark brown,
B saturafed, soft, some silt ST3 1 290-310 7 ~
- Boring backfiled with-
bentonite cement
[ 8T-4 31.0-33.0 2.0 - grout from 0.0 ft to
= ST-6 33.0-35.0 2.0 - 7
730.3' 35.00

FHMSM_LEGACY 171464117 XIMGSTON ASH PORD.GRJS FMSHLGDT Hi603

i

No Refusal /
Bottom of Hole

Stantec Consulting Services Inc.

7H6/69
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Project No. 175569042 Location N 555501.40, E 244272594 (NAD2Y)
Project Name  Kingston Ash Pond Boring No. STN-16 Total Depth 58.5 ft
Location Kingston, Tennessee Surface Elevation 764.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/12/09 Completed 5/13/09
Supervisor Ben Halada Driler Sam Wilks Depth to Water 2101t Date/Time 5/13/09
Logged By Greg Budd Automatic Hammer 71 Safety Hammerzs  Other[ 3
Lithology Qverburden [Sample # Depth Rec. Fi.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec.Ft. | Rec.% | Run Depth Remarks
764.5' 6.0 Top of Hole
WW'\GRAVEL (Fill}, light gray., dry [
: - drY, SPT-1 0.0-1.5 0.9 3-9-32 23
[~ Z83.8. N0 ] : .
i oad material SPT-2 | 15-19 02 50/0.4 19 |
LEAN CLAY (Filt), red, dry, very
"~ stiff, hard T
B SPT-3 3.0-45 05 | 10-13-27 19 i
BOTTOM ASH {Fil), gray black,
- dry, loose to medium dense, with SPT-4 4.5-60 a.5 14-14-20 18 ]
- 758.0° 65 | Mvesh
= FAT CLAY (Fill), red, s, withtan | or 10 | 60-75 1.0 3-4-5 25 -
- and white chert, dry to moist SPT-8 75-6.0 40 6610 07 N
- SET-7 ¢ 9.0-105 1.5 7-8-8 30 -
3 SET-8 | 10.5-12.0 1.3 101213 32 "
R SPT-¢ | 12.0-13.5 0.6 3-3-5 23 .
[~ SPT-10| 13.5-15.0 0.8 1§ 10-10-10 27 N
SPT-11| 16.0-16.2 0.0 35-32- -
B 33/0.2 ]
B SPT-12 | 16.5-17.9 0.t 140-44-710.4 22 ]
C 7460 18.5' N
B BOTTOM ASH (Fil), black gray. SPT-43 | 18.0-105 0.1 4-3-8 20 N
- saturated, loose to medium ]
| dense, with fly ash, and gravel SPT-141 195-21.0 01 ngvﬁfbra 18 ]
i size coal refuse SPT-15| 21.0-225 | 15 5.4-4 25 i
i SPT-16 | 22.5-24.0 1.5 4-3-3 22 7
» SPT-17 | 24.0-255 0.7 2-2-2 18 n
[~ SPT-18 | 25.5-27.0 0.5 6-4-3 16 T
3 SPT-19 | 27.0-285 1.0 4-3-3 19 i
3 SPT20 | 28.5-300 1.0 5-5-5 18 N
T 7340 K1) 1
= SAND, light brown, saturated, SPT-21| 30.0-31.5 1.5 4-4-6 25 -]
. [ i : N
oose, fine grained, }Nell rounded spT-22 | 315-33.0 i1 345 o1
731.5' 33.0' welt graded, trace silt |
B SILTY SAND, light brown, SPT-23 | 33.0-34.5 15 3-5.5 20 N
saturated, soft to medium dense,
— with fine grained sand SPT-24 | 34.5-36.0 0.7 3-5-6 19 ]

FMSR_LEGACY 71468117 KINGITON ASH PONO.GPY FMSM.GODT 711609

Stantec Consulting Services Inc.
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Project No. 175569042 [.ocation N 555501.40, E 2442725.94 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-16 Total Depth 58.5ft
Lithology Overburden [Sample # Depth Rec. Fi. Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
- SILTY SAND, light brown, SPT.251 36.0-37.5 1.5 3-3-5 17 4
B saturated, soff to medium dense, SPT26 | 37.5-30.0 iz 3-4-5 20 1
- with fine grained sand .
Confinued

- (Continued) ST-ST-4| 39.0-410 | 20 - =

723.5' 41.0 ]
| SAND, brown, saturated, loose to SPT-27 1 41.0-425 45 3.2.4 18 i

very dense, fine grained, welt

- rounded, well graded, trace silt SpT-28 | 425-44.0 15 112 20 .
| . SPT-28 1 44.0-455 1.5 5-8-9 20 -
B SPT-30 | 45.5-47.0 1.5 8-8-9 21 ]
. SPT-31 47.0-48.5 1.5 5-5-8 22 B
3 SPT-32 1 48.5-50.0 1.5 5-6-6 24 T
2 SPT-33: 50.0-516 1.5 10-15-12 22 _
B SPT-34 | 51.5-53.0 1.5 6-8-10 21 7
= SPT-35 53.0 - 54,5 1.6 7-9-11 20 .
B SPT.36 54.5-58.0 1.5 11-15-17 22 -
_ SPT-37 56.0-57.5 1.5 8-12-14 22 E

706.5 58.0

o g SPT-381 57.5-58.5 1.0 49-50/G.5 - -

FRISM LEGACY 121458117 KINGSTON ASH PGHD.GPS FMSM.GDT M1Gi0%

\Sandsione, {augered)

Auger Refusal /

Bottomn of Hole

Stantec Consuiting Services Inc.

718/09
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FMEM LEGACY $71565117 KINGSTON ASK PGND.GPY FMSM.GOT 71603

Froject No. 175569042 Location N 555204.87, £ 2442894.11 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-18 Total Depth 71514
L.ocation Kingston, Tennessee Surface Elevation 751.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/14/09 Completed 4/15/09
Supervisor Ben Halada Driller Kent Clements Depth to Water  13.0 1t Date/Time 4/15/09
Logged By Ben Halada Automatic Hammer52  Safety HammerC 3 Other[7]
Lithology Qverburden Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rack Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
751.0' 0.0" Top of Hole
LEAN CLAY (Fill}, red b , - . 4
AN (Fill), red brown SPT-1 0.0-15 1.1 4-4-4 23 Boring advanced -
moist, soft to medium stiff using 3 1/4 " Hollow
748.5 2.5 SPT-2 15-3.0 1.2 9-10-22 18 Stem Augers "
BOTTOM ASH 65% / FLY ASH 1
5% (Fill), black, moist to 5P7-3 30-45 1.0 16111 13 Piston sampier and -
saturated, loose to medium dense sucker rods were
SPT-4 45-86.0 1.1 3-7-6 g utilized to obtain
recovery during i
Shelby Tube
SPT6 | 6.0-75 10 | 3715 7 sampiing i
SPT-6 7.5-90 1.6 5-7-13 12 7]
SPT-7 9.0-10.5 1.1 3-4-3 g -
SPT-8 | 10.5-12.0 1.0 6-5-7 13 -
SPT-9 12.0-13.8 1.0 3-4-4 14 ]
SPT-10 13.5-15.0 0.9 2-3-3 16 7
735.0' 16.0° SPT-11 15.0-16.5 0.9 4-3-1 26 _
SAND, light brown, saturated, |
very loose, fine grained, trace silt SPT-12 | 16.5-18.0 1.2 1-WOH- 18
WOH Water added at 18.0 -
SPT-13 | 18.0-195 02 | 1-WOH- 18 ft to keep augers
WO ciear
SPT-14 19.5-21.0 0.9 1-WOk-1 17 1
SPT-15 2190-225 1.0 1-WOH- 17 i
WOH
SPT-16 | 225-24.0 1.1 2-1-1 16 7
727.0" 24.0' |
SILTY CLAY, light brown, SPT-17 | 24.0-255 0.3 | 2WOH-1 23 |
saturated, very soft, some fine
H d, ¢ il -]
grained sand, some silt ST-1 255975 26 i
723.5 27.5 ~
SAND, fight brown, saturated, SPT18 | 27.5-29.0 15 2.3-3 18 B
loose, fine to medium grained, ]
trace silt SPT-19 | 208.0-305 1.4 2-5.4 22 _
SPT-20 | 30.5-32.0 1.1 4.5.4 19 i
719.0' 32,0 i
SAND, brown, saturated, loose, SPT-21 1 32.0-335 1.2 4-4-3 20 B
7.0 34.0' fine grained, some silt, some clay . |
SAND, light gray to gray, SPT-22 33.5-350 1.3 Wg\&lﬂ?‘ﬁbH 19 |
saturated, very loose, fine SPT-23 | 350-365 | 10 | WOH- 19 ]
grained, some silt WOH-WOH

Stantec Consulting Services Inc.

7116102



FRASH_LEGACY 171488117 KINGSTON ASH POMD.GPS FRISM.GDT T1609

SUBSURFACE
1LOG

Page: 2 of 3

Project No. 175569042 Location N 555204.87, E 2442894.11 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-18 Total Depth 71.5ft
Lithology Qverburden [Sampie # Depth Reo, Ft. Blows {Mois.Cont. %
Eievation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
" SAND, light gray to gray, SPT-24 | 36.5-38.0 15 | WOH-1-1 18 7
- saturated, very loose, fine -~
- grained, some silt (Confinued) SPT-25 | 38.0-39.5 1.0 1-2-2 18 R
B SPT-26 39.5-41.0 1.1 2-3-1 18 7
i SPT.27 | 410-425 | 07 1-3-1 18 i
B SPT-28 | 42.5-440 0.8 2-3-4 21 7
707.0° 44.0' ]
- SAND, light gray to gray, moist, SPT-29 | 44.0-455 11 | 41216 12 ]
dense to very dense, fine grained,
- some fine to medium gravel SPT-30 | 455-470 | 08 | 33-3231 12 SPT-30: sandstone
N ' in tip of spoon i
[ SPT-31| 47.0-485 1.1 25-27-30 12 N
702.5' 43.5'
N SPT-32 1 485-49.0 0.5 50-10/0.0 4] »
[ 700.5 5
B 2 2 Shale, (Augered) / Began Core ]
B Shate, dark gray, very fing fo fine N
- grained, very soft, very thin -1
- bedded, with very thin o {hin |
limestone layers, 30° {0 45°
a bedding angle 0% 6.6 0.7 12 56.5 .
B 0% 5.0 1.3 26 681.5 ”
-~ 0% 5.0 0.0 0 66.5 N
o Boring bacldiled with
bentonite cement
- grout from 0.0 fi fo
- 71.5 ft —
i 679.5 71.5 8% 5.0 1.4 28 71.5 N

Bottom of Hole

Top of Rock = 48.5
Elevation (702.5')

Stantec Consulting Services Inc.

7/16/08
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Project No. 175569042 Location N 565204.87, E 2442894.11 (NAD27)
Project Name  Kingston Ash Pond Boring No. . STN-18 Total Depth 71.5ft
Lithology Overburden [Sample # Depth Rec. Ft.| Biows |Mois.Cont. %
Elevation Depth Description Rock Core RQi Run Rec. .| Rec. % | Run Depth Remarks

FISM_LEGACY 171468117 :NGSTON ASH POND.GRJ FMSH.GDT M2

WOH = Weight of Hammer
WOR = Weight of Rods

Split Samples: SPT-2, 11 and 22

Slope indicator (60 ft of pipe} instafled with a concrete pad and flushmount cover

Stantec Consulting Services Inc.

T18/09



Project

171468117 Kingston Ash Pond

Sheet No. 1 of 1 Date 4/15/2008
/= Hole # STN-18 Rig# 710
Northing 555,204.87 Surface Elevation {ft.) 751.0 Crew Kent Clements / Greg Wiison
Easting 2,442,894.11% Top of Rock Elev. (ft.) 702.5 Inspector Benjamin A, Halada
Boring Size 3 1/4 Hollow Stem Augers Pump Capacity 21 gpm Meter Type Sensus 5/8" SR I
Test Method US Bureau of Reclamation Static Water Level 13.0' Meter # 67280595
Test Section Gauge Time of Test Meter Reading Totat

Top Depth | Boftom Depth R?ﬁg’)‘g Start End (r'r?ff_"s":i) Startof Test | End of Test | Ga‘l’"/aéir - CFM
52.0 61.5 30 0:00 1:00 1:00 246,20 246.64 0.44 0.44

30 1:00 2:00 1:00 246.64 247.07 .43 0.43

30 2:00 3:00 1:00 247.G7 247.49 0.42 0.42

30 3:00 4:00 1:00 247 .49 24791 0.42 0.42

30 4:00 5:00 00 247.91. 248.34 0.43 0.43

30 5:00 6:00 1.00 248.34 248.78 042 0.42

30 6:00 7:00 1:00 248.76 249.25 0.49 0.49

30 7:00 8:00 1:00 240.25 249.78 0.53 0.53

30 §:00 9:00 1:00 249.78 250.28 0.50 0.50

30 9:00 10:00 1:00 250.28 250.79 0.51 0.51

30 10:00 1160 1:00 250.79 251.29 0.50 0.50

30 11:00 12:00 1:00 251.29 251.79 0.50 0.50

30 12:00 13:00 1:00 251.79 252.29 0.50 0.50

30 13:00 14:00 1:00 252.29 252,80 0.51 0.51

30 14:00 15:00 100 252.80 2563.30 0.5 0.5

61.5 71.8 35 0:00 1:00 1:00 253.15 253.15 0.00 0.00

35 1:00 2:00 1:00 253.15 253.18 0.01 0.01

35 2:00 3:00 1:00 253.16 253.16 0.00 0.00

35 3:00 4:00 1:00 253.18 253.16 0.00 0.00

35 4:00 5:-00 1:00 253.16 253.17 0.0 0.01

Project # Hole # STN-18 Inspector Benjamin A. Halada Date 4/15/2009
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FAMSM_LEGACY 171468117 KINGSTGN ASH PONDGP] FMSM.GDT 7HEHR

Proiect No. 175568042 Location N 555204.68, E 2442842.94 (NADZ7)
Project Name  Kingston Ash Pond Boring No. STN-19 Total Depth 65.0 ft
Location Kingston, Tennessee Surface Elevation 765.6 ft. (NGVD28)
Project Type Geotechnical Exploration Date Started 471109 Completed 4/1/09
Supervisor Ben Halada  Driller Kent Clements Depth to Water 23.0 1 Date/Time 4/1/09
l.ogged By Ben Halada Automatic HammerZ  Safety Hammer[J Other[ ]
Lithology Overburden [Sample # Depth Rec. Ft. Biows Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.6' 0.0 Top of Hole
7651 0.5 GRAVEL (Fill) Ve )
- 7841 1.5 ) ) SPT1 | 0.5-20 11 | 5710 20 Boring advanced -
N BOTTOM ASH (Fill), biack, moist, using 3 1/4 " Holiow |
loose Stem Augers
B SPT-2 20-3.5 11 5-5-5 7 R
i LEAN CLAY {Fill), red brown, All ST samples ]
moist, medium stiff, some chert SPT-3 3.5-5.0 1.4 568 25 recovered Using a
™ fixed head piston
- 3T-1 50-7.0 2.0 - sampler R
. SPT-4 70-85 1.0 6-9-11 25 .
3 SPT-5 8.5.10.0 0.3 4-4-7 18 7]
5 SPT-6 10.0-11.5 1.0 4-3-4 29 N
3 SPT-7 11.6-13.0 1.1 2-4-4 28 7
-~ 57-2 13.0-15.0 1.5 - -1
B SFT-8 15.0-16.5 0.2 4-8-4 24 n
3 SPT-9 16.5-~18.0 0.0 10-15-18 - 1
I~ 7471 18.5' |
TAGE 10,00 GRAVEL (Fill), gray, moist, dense SPT-10 18.0-19.5 1.3 14-18-20 12 n
— Bottom Ash 65% / Fly Ash 35% SPT-41 1 19.5-21.0 1.1 6-10-13 12 I
- (Fiil), btack, saturated, medium -1
743.6 22.0 dense SPT-12 21.0-225 1.0 9-10-14 13 Water added at 22.0
R BOTTOM Fili lack it to keep augers
OTTOM ASH (Fill), black, SPT-13 225-240 1.2 6-8-5 22 clear
R saturated, very lcose to loose ]
" SPT-14 24.0-255 1.1 3-5-6 19 .
" 739.1 26.5' SPT-15 1 255.276 1.1 4-3-2 24 1
- SAND, light brown, saturated, -
- very loose 1o loose, fine grained 8PT-16 | 27.0-28.5 08 3-2-4 25 N
- SPT-17 | 285-300 | 10 | 455 21 y
3 SPT-18 300-315 1.1 3-3-1 22 N
B SPT-19 | 31.5-33.0 1.2 3-2:3 23 ]
731.6' 34.0° SPET-20 33.0-345 1.1 WOR- 17 .
730.6' 35.0° SANI, light brown, safurated, WORWOR; N
very loose, fine grained, trace sifty [ | SPT-21 1 34.5-36.0 1.0 WOR- 20
} dlay WOH-1 -

Stantec Consulting Services Inc.

T116/08
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Proiect No. 175569042 {ocation N 555204.68, E 2442842 94 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-19 Total Depth 65.0 ft
Lithology Cverhurden Sample # Depth Rec. Fi. Blows [Mois.Cont. %
Elevation Depth Description Raock Core RGQD Run Rec. Fi. | Rec. % | Run Depth Remarks
[ 7281 375 SAND, light brown, saturated, SPT22| 360-375 1 12 wc\ﬁg\%fbH 18 ]
- very loose, fine grained, clayey SPT-23 37.5-39.0 15 WOH- 25 -]
- sand {Confinued) WOH-WOH .
e SILTY CLAY, light red brown, 57-3 32.0-41.0 20 - $T-3: sand in bottom—
7246 41.0° saturated, very soft, frace fine to tube |
| \grained sand /\sproa| 410-425 | 12 | woras 19 .
7226 43.0° SAND, light brown, saiurated, ]
\very loose, fine grained /| 8PT25 | 425-44.0 1.4 2-4.5 17
B SAND, light brown, saturated, SPT-26 1 44.0-455 10 12.3 19 N
loose, fine grained, clayey sil
[ SPT-27 455-47.0 1.3 1-2-2 18 7
- SPT-28 47.0 - 48,5 1.2 2-4-4 19 i
716.8" 48.0' |
- - 5 . O
- SAND, light brown, saturated, SPT-29 | 485-50.0 | 12 6-9-3 20 i
714.6 g0 | 'o0se fine grained, trace silt SPT-30 | 500-515 | 13 1-2-2 19 |
SAND, fight brown, saturated, |
3 toose, fine grained SPT-31| 51.5-53.0 1.0 2-3-8 20
SPT-32 | 53.0-545 0.2 WOH- 22 N
710.6" 550" [WOH-WGH |
i SAND, light brown, saturated, SPT-33 | 545-56.0 1.0 W(Z‘;\{-io\}r;lr-OH 21 i
lgose, fine grained, trace silt
) SPT-34 | 56.0-57.5 | 1.0 |WOR-1-1 21 SPT-35: sandstone
707.8 58.0' in tip of spoon
SAND, dark gray, saturated, SPT-35 57.5-59.0 1.2 4-4-34 23 -
B dense, fine to coarse grained, SPT-36: shale in fip.
» : SPT.36 | 59.0-60.5 1.2 6-35-50 18 of spoon A
some fine to coarse gravel
3 SPT-37 1 60.5-62.0 1.1 13-24-29 14 "
T Boring 'backﬂéled with-
2 S©T-38 | 62.0-63.5 1.1 19.22.24 18 hentonite cemant
grout from 0.0 f to
[~ 701 64.5" SPT-3¢ | ©63.5-64.9 0.9 14-28- 11 6501 E
700.6° 550" BI04
i \Shale, {Augered) / N
- Auger Refusal / i
§ Bottom of Hole
% - e
zl- _
5
é e =
g WOH = Weight of Hammer n
£ WOR = Weight of Rods
§ e e

Stantec Consulting Services Inc.

THBR09
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FRISM_LEGACY 171468117 KINGSTON ASH POND.GPY FMSM GOT 711808

Project No. 175560042 Location N 555168.84, E 2442666.59 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-20 Total Depth 61.01t
{ ocation Kingston, Tennessee Surface Elevation 762.9 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 3/19/09 Completed 3/20/08
Supervisor Ben Halada Dritler Keni Clements Depthio Water 8.0 # Date/Time 3/19/09
Logged By Ben Halada Adiomatic Hammer[z  Safely Hammer 3 Other[ ]
Lithology Overburden [Sample # Depth Rec. Ft.{ Biows [Mois.Cont. %
Elevaticn Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
762.9' oo Top of Hole
OVERBURDEN (Fill}, isted of . . .8 .
N é [ )dcor;]SIs edo 5PT-1 8.0-15 0.1 3-8-6 18 Boring advanced -
780.9° 50 gravel, dlay, sand and as using 3 1/4 " Hollow _
FLY ASH (Fill), gray, moist, loose SPT-2 1.5-3.0 1.1 7-15-19 14 Stem Augers ]
to medium dense, some coarse
gravel, non-piastic SPT-3 3.0-45 1.3 10-5-6 18 E
SPT-4 4.5-8.6 0.7 9-9-8 21 ™
756.9' 8.0’ N
Bottom Ash 55% / Fly Ash 45% SPT.5 6.0-75 0.1 5-5-6 o7 ]
(FilD), dark gray, saturated, very
loose to loose, non-plastic SPT-6 75.90 1.1 32-1 19 .
SPT-7 8.0-10.5 0.5 1-1-1 21 _|
SPT-8 10.5-12.0 1.3 WOH-1-1 29 7
750.4' 12.8 .
7409 13.0° GRAVEL (Fill), gray, saturated, /, SPT-8 12.0-13.5 1.2 3-15-16 23 R
i d ' : ¥
medium dense, coarse grained seT-10 | 13.5-15.0 0.0 91213 B
FLY ASH (Fill), gray, saturated, -
very loose fo medium dense, SPT-11 15.0-16.5 0.5 9-10-10 17 .
non-plastic
SPT-12 | 16.5-18.0 0.8 7-8-11 28 T
SPT-13 1 18.0-19.5 0.8 5-4-4 28 N
SPT-14 | 18.5-21.0 1.3 2-3-4 28 ]
SPT151 21.0-22.5 1.3 8-6-5 26 =
SPY-16 | 225-24.0 1.2 1-2-2 30 ]
SPT-17 | 24.0-255 1.3 1-1-1 29 ]
SPT-18 | 255-27.0 1.5 3-2-2 31 T
SPT-19 | 27.0-28.5 0.4 2-2-2 23 i
733.9' 200 |
SAND, light brown, saturated, SPT-20 | 28.5-30.0 0.7 W(\)A!]?Ovﬁ'bR 19 ]
7319 | s1g | veryleose fine grained SPT21]| 30.0-31.5 | 08 | 1-WOH- 19 il
SILT, light brown, saturated, very WOH i
soft, some sand SPT-22 | 31.5-33.0 1.2 WOM-1-1 18
SPT-23 1 33.0-348 1.1 WOR- 23 i
727.9' 35.00 WOR-WOR ]
| ST-1 35.0-37.0 2.0 - -1

- " TG00
Stantec Consulting Services Inc.
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Project No. 175569042 Location N 555168.84, £ 2442666.59 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-20  Total Depth 61.0 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, light brown, 7]
saturated, very soft to soft, some 5T-2 37.0-39.0 1.7 . -
fine grained sand, some silt .
(Continued) SPT-24 | 39.0-405 1.3 2-5.6 21 _
721.9' 41.0° N
SAND, light brown, saturated, SFT-25 | 405-420 14 356 18 ]
loose, fine grained, some silt
SPT-26 42.0-435 0.8 3-5-6 17 i
SPT-27 | 43.5-450 1.3 3-2-2 21 ]
716.9 46,0 SPT-28 | 45.0-46.5 1.6 WOR-1-1 21 .
SAND, tight gray, saturated, very )
ioose, fine grained SPT-29 | 46.5-48.0 1.3 WOR- 19
WOR-WOH N
713.9' 4.0 SPT-30 48.0-49.5 1.4 WOR- 20 .
SANII, light brown, saturated, (WOR-WOR] _
very loose to medium dense, fine SPT-31 49.5-51.0 1.2 WOH-1-1 22
grained, some silt 7]
SPT-32 51.0-52.5 1.3 WOR- 22 i
WOR-WOR
SPT-33 | 525540 0.3 WOR-22-27 13 i
707.9' 55.00 SPT-34 54.0 - 555 0.5 9-6-7 18 —
SAND, light gray, saturated, loose ] i
to medium dense, fine grained, SPT-35 | 56.5-57.0 1.0 312 20 Sfrjgr;{?gn shate in tip
some fine to medium gravet ]
SPT-36 57.0-585 1.1 15-18-20 7 Boring backfilled with
703.9' 50.0° SPT-37 | 58.5-58.0 0.4 50/0.4 11 bentonite cement
grout from 0.0 ft to
61.0 ft o]
7019 61.0°

FRASRE LEGACY 171468117 KINGSTON ASH POND.OPJ FMSHLGOT 760

Shale, (Augered}

Auger Refusai f
Bottom of Hole -

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consulting Services Inc. e
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Project No. 175569042 Location N 555076.61, E 2442149.85 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-21 Total Depth 77.5 ft
Location Kingston, Tennessee Surface Elevation 765.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Staried 4/23/09 Completed 4124109
Supervisor Ben Halada Driller Sam Wilks Depthto Water 11.Gft Date/Time 4/23/09
Logged By Greg Budd Automatic Hammer[]  Safety Hammerza  Other( ]
Lithology Overburden {Sample # Depth Rec. F1. Biows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fl.| Rec. % | RunDepth Remarks
765.0° .0 Top of Hole
BOTTOM ASH (Fill), lack, . . A4 )
i dO ) H (Flfg1 gray ?%ﬁ SPT-1 0.0-1.5 1.0 114-17 24 Boring advanced -
ry, very dense, with gray fine iy using 3.25" hollow |
- ash SPT-2 15-3.0 10 | 17-19-25 25 stem augers
R SPT-3 3.0-45 0.8 | 24-28-26 29 i
- SPT-4 45.6.0 0.8 8-12-14 26 .
759.0° 8.0 E
5 FLY ASH (Fill), gray, dry, very SPT-5 | 6.0-75 10 | 18-19-22 25 i
dense
-~ SPT-6 7.5-8.0 16 | 121416 2 ]
756.0° 9.0 8 i
B FLY ASH {Fitl), gray, wet, icose, SPT-7 9.0-10.5 1.1 2.2.3 34 |
and bottom ash
784.0' 1.0
Water added at 11.0
| BOTTOM ASH (Fil}, gray black, SPT-8 | 105-120 | 1.2 | 344 32 fi. to keep augers
saturated, loose to very locse, clear
5 and fine fly ash SPT-8 | 12.8-135 1.0 2.2-3 30 i
B SPT-10 | 13.5-150 1.0 3.3-2 32 i
B SPT-11| 150-16.5 0.8 332 28 M
B PT-12 | 16.5-18, A 2-1-4 24 7
747.0" 18.0° S 6:5-180 ! i
i FLY ASH (Fill), gray, salurated, SPT-13 1 18.0-19.5 1.1 WOR- 34 i
very loose, with some fine grained WOR-WOR)
- black bottom ash SPT-14 | 195-210 | 07 | WOR- 33 7]
744.0' 21.0' WOR-WOR) .
| FLY ASH (Filt), gray, saturated, SPT-15 | 21.0-22.5 0.2 WOR- 38 A
very loose WOR-WOR|
- SPT-16 | 22.5-24.0 1.2 WOR- 28 N
- WOR-WOR] i
» SPT-17 | 24.0-255 1.5 2-1-1 26 -
3 SPT-18| 255-27.0 1.1 3-3-4 28 -
B SPT-19 | 27.0-285 15 1 2-1-WOH 20 i
H
B SPT-20 | 28.5-300 15 WOR- 29 7
. WOR-WOR| ]
SPT-21 1 30.0-31.5 1.5 WOR- 27 N
7338 31.5' WOR-WOR|
- FLY ASH (Filt), brown gray, wet, SPT-22 | 315-330 1.2 WOR- 24 h
. very loose, clayey WOR-WOR -
B SPT-23 | 33.0-345 0.4 WOR- 27 N
WOR-WOR]
n SPT-24 | 34.5-36.0 0.8 1-2-2 24 1
729.0' 36.0° i
§

Stantec Consulting Services Inc.

1116103
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Project No. 1756689042 Location N 555076.61, E 2442149.85 (NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-21 Total Depth 77.51t
Lithology Qverburden Sample # Depth Rec. Ft. Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Ree. Ft. [ Rec. % | Run Depth Remarks
- ! . SILTY CLAY, red brown, wet, soft ST-1 36.0-38.0 0.0 i )
727.0 38.0 .
(Continued) .
= SPT-25 1 38.0-39.5 1.2 WOR- 20 .
SILTY SAND, tan and red brown, WOR-WOR)
- wet, soft, mottled very fine fo fine SPT-26 | 395.410 11 7.7.8 18 —
R grained ' ' ' i
B SPT27 | 41.0-425 1.1 7-5-3 18 -
3 SPT-28 | 425-44.0 1.5 3-3-4 20 N
PT-20 | 44.0-455 1.5 3-1-% 19
[ 7i9.5 455 N ™
- SILY, gray, wet, very soft, with SPT-30 | 45.5-47.0 0.8 WOR- 6 h
_ fine grained sand WOR-WOR, -
. SPT-31 47.0-485 .9 WOR- 20 i
WOR-WOR
K SPT-32 | 48.5-50.0 0.7 WOR- 17 N
- WOR-WOR ]
5 SPT-33 | 50.0-615 0.7 WOR- 21 “
WOR-WOR]
B SPT-34 | 515-53.0 0.6 WOR- 21 ]
712.0' 53.0 WOR-WOR -
SAND, gray, wet, loose, fine SPT-35 | 53.0-545 1.0 8-8-3 22
- 7105 54.5 | grained 7
B 208.0' seor | SAND, gray, dense, fine to SPT-36 | 54.5-56.0 15 | 81225 21 7
\meéium grained, rounded, with [ 7]
- grave} sandstone fragments Began Core ~
B Sandstone, gray, fine grained,
hard, thin bedded
" 7028 §2.5' 0% 5.0 1.8 36 62.5 T
a Shale, gray, very fine grained, N
soft, argilaceous, weathered
3 grading to hard gray shale with “
- quartzite veins from 67.5t0 73.5 0% 5.0 57 54 57.5 .
s =
: N _,
g .
g i
g :
i 915 | 735 0% 6.0 3.0 50 735 | Boring backilled -
g using bentonite
B cement grout from
fg;_ - 0.0 tc 77.5 feet ]
g 5 Shale, gray, clay-like, very soft 5
2 6875 77.5' 0% 40 3.2 80 77.5 5

Stantec Consuiting Services Inc.

7/16/09
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Project No. 175569042 l.ocation N 555076.61, E 2442149.85 (NADZ7)
Project Name  Kingston Ash Pond Boring No. 8TN-21 Total Depth 77.5 1t
Lithology Overburden [Sample # Depth Rec. Ft. Blows {Mois.Cont. %

Elevation Depth Descripion Rock Core RQD Run Rec. Ft. | Rec. % | RunDepth Remarks

Bottom of Hole |

Top of Rock = 56.0° =

Elevation (709.0%) -

WOH = Weight of Hammer 7

WOR = Weight of Rod N

6109

Stantec Consuliing Services Inc.




Project 171468117 Kingston Ash Pond
Sheet No. 1 of 1 Date 4/24/2009
Hole # STN-21 Rig #
Northing 555,076.61 Surface Elevation (ft.) 765.0 Crew Wilks / Clements
Easting 2,442,149.85 Top of Rock Elev. {ft.) 700.0 inspector Greg Budd
Boring Size 3 14 Hollow Stem Augers Pump Capacity 21 gpm Meter Type Sensus 5/8" SR I
Test Method US Bureau of Reclamalion Static Water Level 11.0° Meter # 67290595
Test Section Gauge Time of Test Meter Reading Total

Top Depth | Bottom Depth R(eggif;g Start End (Eﬁrs\’:é) Start of Test | End of Test ( Ga\?:'aéir Ft) CFM
59.0 67.5 32 0:00 1:00 1:00 287.91 289.56 1.65 1.65

32 1:00 2:00 1:00 289.56 291.12 1.56 1.56

32 2:00 3:00 1:.00 29112 202.76 1.64 1.64

32 3:00 4:00 1:00 292.76 294.37 1.61 1,61

32 4:00 5:00 1:00 294.37 20599 1.62 1.62

32 5:00 6:00 1:00 295.99 297 .61 1.62 1.62

32 6:00 7:00 1:00 207.61 209.26 1.65 1.65

32 7:00. 8:00 1:00 299.26 300.82 1.63 1.83

32 8:00 9:00 1:00 300.89 302.54 165 1.85

32 9:00 10:00 1:00 302.54 304.18 1.64 1.64

32 10:00 11:00 1:00 304.18 305.83 1.65 1.85

32 11:00 12:00 1:00 305.83 307.47 1.64 1.64

32 12:00 13:00 1.00 307.47 309.12 1.85 1.65

32 13:00 14:00 1:00 30012 310.78 1.66 1.66

32 14:00 15.00 1:00 310.78 312.38 1.60 180

67.5 77.5 37 0:00 1:00 1:60 312.97 313.51 0.54 0.54
37 1:00 2:00 1:00 313.51 314.04 0.53 0.53

37 2:00 3:00 1:00 314.04 314.56 0.52 0.52

37 3:00 4:00 1:00 314.56 315.08 0.52 0.52

37 4:00 5:00 1:00 315.08 31560 .52 0.52

37 5:00 6:00 1:00 315.60 316.12 0.52 0.52

37 6:00 7:00 1:00 316.12 316.63 0.5% 0.51

37 7:00 8:00 1:.00 316.63 317.40 0.77 0.77

37 8:00 9:00 1:00 317.40 318.22 0.82 0.82

37 8:00 10:00 1:00 318.22 319.04 0.82 0.82

a7 10,00 11.00 100 318.04 319.86 0.82 0.82

a7 11:00 12:00 1:00 319.86 320.68 0.82 0.82

37 12:00 13:00 1:00 32068 321.50 0.82 0.82

37 13:00 14:00 1:0¢ 321.50 322.33 0.83 0.83

37 1400 15:00 1:00 322.33 323.14 0.81 0.81

Project # 171468117 Hole # STN-21 Inspector Greg Budd Date 4/24/2009
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Project No. 175568042 Location N 554900.27, £ 2441723.40 (NAD2T)
Proiect Name  Kingston Ash Pond Boring No. STN-22 Total Depth 79.0 ft
Location Kingston, Tennessee Surface Elevation 765.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started A4127/09 Completed 4/28/09
Supervisor Ben Halada  Driller Sam Wilks Depth fo Water 951t Date/Time 4/27/09
Logged By Greg Budd Automatic Hammer[J  Safety Hammerzl  Other[7]
Lithology Overburden {Sample # Depth Rec. Ft. Biows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.0" 0.0 Top of Hole
BOTTOM ASH (Fill}, gray black, SPT-1 0.0-1.5 1.2 3-6-5 35 -
- 7635 15 dry, medium dense Boring advanced -
N . using 3 1/4" holiow |
762.0' 30 BOTTOM ASH (Fiﬁ). gray black, SPT-2 1.5-3.0 1.0 6-9-8 32 stem augers
dry, mediun: dense ]
5 N /] SPT-3 30-4.5 0.7 9-9-9 30 u
FLY ASH (Fill), gray, dry, medium
- dense, very fine grained SPT-4 4.5 6.0 0.7 7-3-4 21 ]
759.0' 8.0 |
i FLY ASH (Fill), gray, wet, very SPT-5 50-7.5 1.0 | WOR-1-1 36 .
loose, very fine grained, silty
i o . SPT-6 | 7.5-9.0 0.9 2-2-3 36 l
758, 20 Water aded at 8.0 -
- FLY ASH (Fill), gray, saturated, SPT-7 | 9.0-105 1.5 1-1-1 36 feet to keep augers _|
very joose, very fine grained clean
i SPT-8 | 10.5-12.0 15 1-WOR- 34 )
" WOR i
B SPT-9 | 12.0-135 1.5 WOR- 33 i
WOR-WOR
B SPT-10 . 13.5-150 1.1 WOR- 32 B
- WOR-WOR] -
i SPT-11 | 15.0-16.5 1.5 WOR- 27 i
WOR-WOR
B SPT-12 | 16.5-18.0 1.5 WOR- 36 ]
N WOR-WOR N
5 SPT-13 | 18.0-195 1.5 1-WOR- 31 A
WOR
- SPT-14 | 19.5-21.0 15 WOR- 30 1
. WOR-WOR i
R SPT-15 | 21.0-225 0.5 WOR- 34 N
WOR-WOR)
K SPT-16 | 22.5-24.0 1.0 WOM- 32 h
3 WOH-WOH )
N SPT-17 | 24.0-255 0.8 WOR- 28 "
WOR-WOR
B SPT-18| 255-27.0 0.9 | WOR3-3 28 -
7380 27.0 |
- FLY ASH (Fill), black gray, SPT-19| 27.0-285 10§ WOR-1-1 29 i
saturated, very loose to loose,
I" with bottom ash and gravel size apT-20 | 28.5-30.0 0.5 1-1-1 31 -1
- coal, coal refuse ]
i SPT-21¢ 30.0-31.5 0.8 321 26 i
B SPT-22 1 31.5-33.0 1.0 | 1-1-WOH 26 T
1 SPT-23 | 33.0-345 5.9 WOR- 32 i
WOR-WOR
B SPT-24 | 34.5-38.0 0.9 WOR- 28 .
|~ WOR-WOR] i

FASM LEGATY 1714E8HT KINGSTON ASH POND.GRS FIRSML.GOT MG

Stantec Consulting Services Inc.
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FRESM LEGACY 171468117 KINGSTOR ASH FOND.GRY FMSM.GOT W16T3

Froiect No, 175569042 Location N 55499027, E 2441723.40 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-22 Total Depth 79.0 ft
Lithotogy Overburden Samplie # Depth Rec. Fi.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
.- . ' SPT-25 | 36.0-375 1.0 WOR- 30 -
7275 37.5 : VORWOR
[~ FLY ASH {Fill), gray, saturated, SPT-26 | 37.5-39.0 0.3 WOR- 25 -1
. very loose, very fine grained, siity WOR-WOCR -
- SPT-27 30.0-40.5 0.9 WOR- 32 ]
WOR.{
5 SPT-28 40.5-42.0 1.5 2-1-1 26 T
| SPT-26 | 42.0-435 1.2 7-5-8 19 B
721.5' 43.5'
3 CLAYEY FLY ASH, brown gray, SPT-30 | 43.5-450 1.0 5-5-6 21 b
- saturated, medium stiff, ]
719.0° 48.0" compacted, mottied SPT-31 | 45.0-46.5 0.7 5-8-10 20 i
B LEAN CLAY, gray brown, |
saturated, sfiff, mottled SPT-32 | 46.5-48.0 0.9 S-7-6 23
n SPT.33§ 48.0-495 1.5- 5-8-7 21 N
B ST | 495-515 | 1.3 - N
- 713.5' 51.5 7]
- SILTY SAND, gray, saturated, SPT-34 | 51.5-53.0 1.0 6-4-2 19 7
L ioose, fine grained ]
| SPT-35 53.0-545 0.9 WOR- 20 B
710.5' 54.5' WOR-WOR
- SAND, gray, saturated, very SPT-36 | 54.5-56.0 0.3 WOR- 22 7]
n loose, fine grained WOR-WOR| -
.. SPT-37 56.0-57.5 0.8 2-2-5 23 .
7070 58.80° SPT-38 1 57.5-58.0 0.4 50/0.4 17 N
3 Began Core R
— Sandstone, gray, fine grained, -
- very hard, thin o medium bedded, ;
i quartz, grading to gray, soft, |
weathered, shale
701.0° 64.0" 0% 5.0 0.6 12 64.0
5 Shale, gray, soft, grading to -1
» . \ weathered, brittie, soft, gray, 5 i
B 697.5 67.5 \shale {0 67.5 feet. No recovery 0% 8.5 3.1 i 78 |
] from 67.5 to 69 feet 0% 15 0.0 0 69.0 ]
= Limestone, gray, fine grained, .
8 very hard, thin to medium bedded N
3 0% 5.0 0.3 5 74.0 N
— Boring backiilled — —
using bentonite
3 cement grout rom 7
B 0.0 feet {0 79.0 feet |

Stantec Consulfing Services inc.

THGIS
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Project No. 175569042 L.ocation N 554990.27, E 2441723.40 (NAD2ZT)
Project Name  Kingston Ash Pond Boring No. STN-22 Totai Depth 79.0 ft
Lithology Cverburden [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. i Rec. % { Run Depth Remarks
686.0' 79.0° 0% 5.0 0.0 0 79.0

Boitom of Hole

Top of Rock = 58.0
Elevation (707.0")

WOH = Weight of Hammer

WOR = Weight of Rod

Stantec Consulting Services Inc.

T16/09



Project

171468117 Kingston Ash Pond

Sheet No. 1 of 1 Date 4/28/2009
Hole # STN-22 Rig # 705
Northing 554,990.27 Surface Elevation (ft.} 765.0 Crew Wilks / Clements
Easting 2,441,723 40 Top of Rock Elev. (ft.) 707.0 Inspector Greg Budd
Boring Size 3 1/4 Hollow Stem Augers Pump Capacity 21 gpm Meter Type Sensus 5/8" SR |i
Test Method US Bureau of Reciamation Static Water Level 9.0' Meter # 67280585
Test Section Gauge Time of Test Meter Reading Total

Top Depth | Bottom Deptn R‘(a;‘gil?g Start End (é:‘if::é) Stert of Test | End of Test | Ga‘j‘f,aéeé Ft) CFM
83.0 69.0 35 0:00 1:00 1:00 322.97 322.99 0.02 0.62

35 1:00 2:00 1:00 322.89 323.00 0.01 0.01

35 2:00 3:00 1:00 323.00 323.01 0.01 0.01

35 3:00 4:00 1:00 323.01 323.01 0.00 0.00

35 4:00 £:00 1:00 323.01 323.01 .0.00 0.00

69.0 79.0 38 0:00 1:00 .00 325.66 325.96 0.30 0.30

39 1:00 2:00 1:00 325.96 326.28 0.30 0.30

39 2:00 3:00 1:00 326.28 326.54 0.28 0.28

39 3:00 4:00 1:00 326.54 326.74 0.20 0.20

39 4:00 5:00 1:00 326.74 326.80 0.16 0.16

39 5:00 6:00 1:00 326.90 326.97 0.07 0.07

39 6:00 7:00 1:00 326.97 327.19 0.22 0.22

39 7:00 8:00 1:00 32718 327.33 0.14 0.14

39 8:00 9:00 1:00 327.33 327.40 0.07 0.07

39 9:00 10:00 1:00 327.40 327.63 0.23 0.23

39 10:00 11:06 1.00 32783 32772 0.09 0.09

39 11:00 12:00 1:00 327.72 328.12 0.40 0.40

39 12:00 13:00 1:00 32812 328.53 0.41 (.41

39 13:00 14:00 1:00 328.53 32808 0.42 0.42

39 14:00 15:00 1:00 328.95 326.39 0.44 044

*** NOTE: Pressure gauge broke af minuie 9:00
Project # 171468117 Hole # STN-22 Inspector Greg Budd Date 4/28/2008




SUBSURFACE
LOG

Fage: 1 of 2

Project No. 175569042 { ocation N 555020.22, E 2442857.46 {(NAD27)
Project Name  Kingston Ash Pond Boring No. STN-23 Total Depth 62.0 ft
Location Kingston, Tennesses Surface Elevation 7647 Tt. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/11/09 Completed 5/12/09
Supervisor Ben Halada Driller Sam Wilks Depthfo Water 8.0 Date/Time 5/11/09
Logged By Briggs Evans Automatic Hammer[] Safely Hammer= Other[ 3
Lithology Overburden Sample # Depth Rec. Ft.| Biows |Mois.Cont. %
Eievation Depth Description Raock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
764.7" 0.0' Top of Hole
| NIBASDZST GRAVEL (Fill, light gray, dry, SPT1 | 0.0-15 05 | 19-17-10 14 .
763.2 1.5 road material ‘
) BOTTOM ASH (Fifl, gray black, [ | SPT-2 | 15-30 | 08 | 977 27 )
3 dry, dense 7]
3 SPT-3 3.0-4.5 .9 7-7-7 26 i
LEAN CLAY {Fill), red brown, dry,
— stiff, with chert SPT-4 45-6.0 0.4 4-4-5 24 N
n SPT-8 6.0-7.5 1.0 6-6-4 26 A
B SPT-6 7.5-9.0 0.3 8-8-8 22 7
- SPY-7 9.0-10.5 0.7 7-7-7 28 e
3 SPT-8 10.5-12.0 0.7 6-6-10 25 ’
SPT-9 12.0-13.5 0.4 3-4-9 19 ]
3 SPT-10 13.5-15.0 0.9 7-7-8 28 7
N SPT-11 15.0-16.5 1.0 3-8-8 22 N
B SPT-12 16.5- 18.0 1.3 8-8-9 25 B
__ SFT-13 | 18.0-19.5 1.0 8-8-9 28 ]
B SPT-14 | 195-210 0.2 5-5-4 16 7
| SPT-15 1 21.0-225 1.0 8-6-6 27 i
7417 239 -
] BOTTOM ASH (Fill), black gray, SPT-16 | 22.5-240 1.8 8-13-13 25 |
; , with fl h
o | osg | Seturated dense, withfly as SPT-17 | 240-255 | 09 | 13-11-13 17 |
- SAND {Fill}, brown gray, ]
saturated, dense, fine grained, SPT-18 | 255-27.0 15 14-16-14 18
8 7are 27.5' well rounded, well graded, with .
g A \tgace silt /_ SPT-19 1 27.0-285 1.5 9-8.5 20 ]
3" BOTTOM ASH (Fill, black, SPT-20 | 285-300 | 15 | 244 24 .
g 734.7 30.0' saturated, medium dense, fine to B
| R \coarse grained . /1 sprat| s00-315 | 02 | 44 20 §
% B - - SAND, gray brown, saturated, }
g very loose, fine grained, with fiy SPT-22 | 31.5-33.0 1.0 1-WOH- 17
4 ash, silty WOH K
. X SPT-23 | 33.0-345 1.0 1-1-1 17 R
£ SAND, light brown, saturated,
% = ' ' very loose, fine gralned,.well SPT.24 | 34.5-36.0 15 2.0.2 18 -
| N 36.0 rounded, well graded, with trace i
g \silt

THE0Y

Stantec Consulting Services Inc.
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Project No. 175569042 Location N B55020.22, E 2442857 .46 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-23 Total Depth 62.0 ft
Lithology Overburden [Sample # Depth Rec. Ft.{ Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
3 SAND, brown, saturated, very SPT-25 36.0-37.5 5 111 i ]
o loose, fine grained, well rounded, SPT-26 | 37.5.39.0 15 WOR- 20 1
B well graded, with trace silt and WOR-WOR .
gravelty (Confinued) SPT-27 1 39.0-405 1.5 3-2-2 23 -
[ 7242 40.5'
g SILTY CLAY, brown gray, SPT-28 | 40.5-42.0 1.5 WOR- 26 ’
- saturated, soft, motiled WOR-2 .
» SPT-29 | 42.0-435 1.0 3-3-4 25 i
| 707 | as0 ST-1 | 435-455 | 20 - )
8 SILTY SAND, brown gray, -
saturated, very loose, fine SPT-30 | 455-47.0 1.0 WORH- 16
» grained, weil rounded WOH-5 .
5 SPT-31 | 47.0-485 1.0 WOR- 20 N
716.2' 48.5 WOR-WOR
[~ SANDY SILT, gray, saturated, SPT-32 | 48.5-50.0 1.5 WOH- 21 B
- very soft WOH-WOH ]
B SPT-33) 50.0-51.5 1.5 WOR- 22 i
713.2' 51.5' WOR-WOR|
B SAND, gray, saturated, very icose SPT-34 1 515-53.0 10 WOR- 20 N
» o loose, fine grained, well WOR-WOR,; i
K rounded, well graded, with, trace SPT-351 53.0-54.5 10 200 24 ]
silt
» SPT-36 | 54.5-56.0 1.0 3-1-WOH 20 7
5 SPT-37 | 58.0-57.5 1.5 1-2-5 22 N
" SPT-38 | 57.5-59.0 11 | WOH-4-5 20 i
= SPT-39 50.0-60.5 1.0 6-2-3 24 _
703.7 61.00 ]
03 515! SPT-40| 60.5-619 1.4 12.25- --
oY \ ] ¥
N\T027 820
— Sandstone, (augered) / 7

Shale, {augered)

= Auger Refusal / .
Bottom of Hole

. . 7(16KG
Stantec Consulting Services Inc.
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Project No. 175569042 Location N 554803.45, E 2442843.16 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-24 Total Depth 64.2 ft
Location Kingston, Tennessee Surface Elevation 765.1 ff. (NGVD29)
Project Type Geotechnical Exploration Date Started BITI09 Completed 511/09
Supervisor Ben Halada Driller Sam Wilks Depth to Water 18.0 1t Date/Time 5/7/09
l.ogged By Briggs Evans Automatic Hammer[J  Safety Hammersg Other’ ™
Lithology Overburden [Sample # Depth Rec. Ft.| Blows [Mols.Cont. %
Elevation Depth Cescription Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.1 0.0 Top of Hole
764.4' 0.8 RUSHED STONE (Fill
CRU (Fin) SPT-1 | 00-15 18 | 14127 9 Boring advanced
LEAN CLAY {Fil), red, dry to using 3 1/4" hollow |
moist, soft to very stiff, some SPT-2 1.5-3.0 0.8 9-8.4 20 stem augers
chert, frace gravel 7]
SPT-3 3.0-4.5 0.5 9-8-10 21 |
SPT-4 45-8.0 1.0 5-6-7 28 1
SPT-5 86-75 1.4 15-15-15 22 |
SPT-8 7.5-9.0 1.1 6-5-4 28 N
| SPT7 | 8.0-105 0.8 8-9-11 23 »
SPT-8 | 10.5-120 0.8 5-7-9 24 7]
SPT-9 | 120-135 1.5 11-11-9 26 i
SPT-10{ 13.5-150 1.0 3-4-6 24 N
SPT-11] 15.0-18.5 1.3 7-9-10 30 R
747.7 174 S$PT-12 | 16.5-18.0 1.0 7-8-11 25 7
BOTTOM ASH {Fill), dark gray, Wet at 18 ft bgs -1
wet to saturated, Icose to dense, SPT-13 18.6-195 12 16-10-4 25 ]
with fly ash
B SPT-14 | 10.5-21.0 12 | 22-26-21 26 1
SPT-15 | 21.0-22.5 8.0 V\(lvggamz - Begin adding water -
8 {o control blowback
SPT-16 | 22.5-24.0 0.5 3-3-3 24
» SPT-17 | 24.0-255 1.0 6-7-9 21 _
SPT-18 | 25.5-27.0 1.2 8-8-11 21 N
7381 2y i
. . GRAVELLY BOTTOM ASH (Filll, gpT.19 | 27.0-285 15 | 10-12-14 13 i
736.7 284 dark gray, saturated, medium
\dense [ SPT-20{ 285-300 1.0 4-47 20 ]
- SAND, brown, wet, loose to very 7
loose, fine to medium grained, SPT-21 30.0-31.5 0.5 1-1-2 19 -1
some silt |
5PT-22 | 31.5-33.0 1.0 4-4-8 22
SPT-23 | 33.0-345 13 1-WOH- 17
730.6' 34.5' 23 WOH 1
— SANDY SKLT, brown, saturated, SPT-24 | 34.5-36.0 15 WOH- 20 1
729.1 36.0° very soft, with fine grained sand W OH-WOH i

Stantec Consulting Services Inc.

7116/0%
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Project No. 175569042 Location N 554803.45, E 2442843.16 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-24 Total Depth 64.2 1t
Lithology Cverburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % | Run Depth Remarks
i SILTY SAND, tan, wet o SPT-25 | 36.0-37.5 15 %vg#- 12 -
5 saturated, very loose to loose, SPT26 | 37.5-300 15 WOR- 19 .
= fine to medium grained, well WOR-WOR) -
B graded, dittle sil, homogenecus SPT-27 | 39.0-405 15 WOR-3-2 17 N
{Confinued)
- SPT-28 | 40.5-42.0 1.0 WOH- 18 B
- WOH-WOH "
B SPT-29 42.0-43.5 13 5-5-8 18 .
B SPT-30 | 43.5-45.0 1.5 5-4-2 19 7
- SPT-31 45.0- 465 1.5 5-6-6 20 N
3 SPT-32 46.5 -~ 48.0 1.6 4-5-5 18 7
» SPT-33 48.0 - 485 158 WOH- 20 i
WOH-2
[ SPT-34 | 495-51.0 1.2 WOR-~ 18 —
L WOR-WOR] u
B SPT-35( 51.0-525 1.5 2-11 19 N
B SPT-36 52.5-54.0 1.0 WOR- 17 7]
- WOR-WOR ]
- SPT-37 54.0-85.5 1.6 WOR- 17 .
WOR-WQOR|
B SPT-38 | 55.5-57.0 1.5 WOR- 20 T
... WOR-WOR] .
8 SPT-39 1 87.0-585 1.5 WOR- 21 N
WOR-WOR|
3 SPT-40 | 58.5-60.0 1.5 WOR-8-10 25 7]
5 SPT-41| 680.0-815 1.5 14-14-10 21 N
B SPT-42 | 61.5-63.0 1.5 334 20 N
[ 7018 83.5' SPT-43 | 63.0-63.7 0.7 7-50/0.2 19 )
L 700.9" 64.2' -

\Sandstone, (Augered) /

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rod

Stantec Consulting Services Inc.

71609
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Project No. 175569042 Location N 554624.86, E 2442889.00 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-26 Total Depth 57.3 ft
l.ocation Kingston, Tennesses Surface Elevation 750.0 . (NGVD29)
Project Type Geotechnical Exploration Date Started 3/23/09 Completed 3/23/09
Supervisor Ben Malada  Driller Kent Clements Depth to Water 6.0ft Date/Time 3/23/09
Logged By Ben Halada Automatic Hammer Safety Hammer{_3 Other[ 3
Lithotogy Overburden Sample # Depth Rec. Fi. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. 1 Rec. % | Run Depth Remarks
750.0° 0.0' Top of Hole
el ; b t
5 bEAN CLﬁYt(Ff"f}t: red brown to SPT-1 0.0-15 12 2-3-4 24 Boring advanced -
7480 | 20 rown, moist, 5o using 3 1/4 * Hollow |
i Bottom Ash 60% / Fly Ash 40% SPT-2 1.5-3.0 1.3 | 4541520 16 Stem Augers ]
(Fill), dark gray, saturated, dense
| {0 very dense SPT-3 3.0-45 12 | 30-31-20 19 i
B SPT-4 4.5.8.0 1.1 10-12-10 21 1
743.0° 7.0 SPT-5 8.0-7.5 1.0 10-9-6 18 n
i LEAN CLAY (Fill), fight brown to |
red brown, saturated, soft to SPT-6 7.5-9.0 0.8 3-3-4 22
- medium stiff, some silt -
— 871 9.6-11.0 1.0 - —
R spY-7 | 11.0-125 1.4 3-3-4 18 i
B SPT-8 | 125-14.0 1.0 455 20 i
= SPT-O | 14.0-155 1.3 3-4-6 20 "
B SPT-10 "15.5-17.0 02 WOH- 19 h
.. WOM-WOH .
B SPT-111 17.0-18.5 1.3 WOH- 21 i
WOH-WOHM
i SPT-12 | 18.5-20.0 1.1 WOH- 21 7
730.0" 20.00 WOH-WOH —
LEAN CLAY with Silt, dark gray,
" saturated, very soft ST-2 200-22.0 2.0 -
727.0 23.0 SPT-13| 22.0-23.5 1.4 WOH- 24 i
i SILTY SAND with Clay, brown, WOH-WOH ]
safurated, very soft, some fine SPT-14 ] 235250 0.2 WOR- 23
— grained sand WOH-WOR -
i SPT-15| 25.0-26.5 1.4 WOR- 23 |
WOH-1
B SPT-16 | 26.5-28.0 1.1 1-1-1 22 h
B SETA7 | 28.0-285 1.4 WOH- 22 i
WGH.2
B SPT-18 | 29.5-31.0 1.1 WOH- 24 7
B WOH-WOH y
n SPT-181 31.0-325 13 | WOH-2-2 25 §
3 SPT-20 | 32.5-34.0 10 | WOH-1-2 25 ]
716.0" 34.0 3
= SAND, gray, saturated, very SPT-21| 34.0-355 1.2 WOH- 18 —
looge, some siit WOH-WOH
-~ SPT-22 | 355-37.0 1.2 WOH- 19 7]

Stantec Consulting Services Inc.
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Project No. 175660042 Location N £54624.86, E 2442889.00 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-26 Total Depth 57.3ft
Lithology Overburden [Sampie # Depth Rec. Ft.| Biows {[Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec.Ft. | Rec.% | Run Depth Remarks
WOH-WOH 3
SAND, gray, saturated, very
loose, some sitt  (Continued} SP-23 | 37.0-385 1.3 WOH-1-1 20 5
SPT.24 38.5-40.0 1.1 WOH- 19 7]
- WOH-1 .
SPT-25 1 40.0-415 1.1 WOR- 20 i
WOH-WOH
SPT-26 1 41.5-43.0 1.1 WOR- 21 7
. WOH-1 o
7060 44.0" SPT-27 43.0-445 1.3 2-2-6 2%
| SAND, light gray, saturated, very ]
loose to loose, fine grained, trace SPT-28 | 44.5-46.0 t.4 3-2-3 27
fine o medium grained gravel 1
SPT-28 46.0 - 47.5 1.0 3-4-5 26 -
SPT-30 | 475-490 | 14 3.3.-4 33 SPT-30: wood )
701.0° 49.0' fragments in sample |
B SAND, light gray, saturated, loose apTa1 | 49.0-505 1.4 3.4.4 19 ]
o medium dense, fire to coarse
grained, some fine to medium SpT.32 50.5-520 15 567 23 "
gravel SPT-34: shale in =~ -
SPT-33 | 52.0-535 1.1 6-12-8 15 spoon ]
696.0° 54.0" . ,
SPT-34 | 535-550 | 11 | 141515 12 Boring backfilled with-
- bentonite cement |
SPT-35| 550-559 | 09 |23-50/04 12 g;ogtffrom 00#to
Shale, (Augered) : "]
682.7' 57.3 -]

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consulting Services Inc.
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Project No. 175560042 Location N 554604.66, E 2442904.17 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-26A Total Depth 20.0 1t
l.ocation Kingston, Tennessee Surface Elevation 750.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/16/09 Completed 4/16/09
Supervisor Ben Halada Driller Kent Clemenis Depthic Water N/A Date/Time NIA
Logged By Ben Halada Automatic Hammer (L3 Safety Hammeri™}  Other[™
Lithology Overburden [Sample # Depth Rec, Ft.| Blows {Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec, Fi. | Rec. % | Run Depth Remarks

750.0' 0.0' Top of Hole
g¥§2§UROEN, See log for Boring advanced 1

using 3 1/4 " Hollow
Stem Augers

7300 208

FAE LEGACY 1751368117 KINGSTON ASH POND.GP] FMSM.GDT 771808

No Refusal /
Bottom of Hole

PZ instailed, tip at elevation 733'

Flushmount well cover and concreie pad installed. -~

Stantec Consulting Services Inc. 7602
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Project No. 175569042 L ocation N 554601.77, E 2442850.67 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-27 Total Depth 67.51t
Location Kingston, Tennesses Surface Elevation 7651 1t. (NGVD29)
Project Type Geotechnical Exploration Date Started 3/30/09 Completed 3130409
Supervisor Ben Halada Driller Kent Clements Depthio Water 22.01t Date/Time 3130109
Logged By Ben Halada Automatic Hammer 521 Safefy Hammer[J  Other”3
Lithology Overburden [Sample # Depth Rec, F. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.4" 0.0" Top of Hole
75486 0.5 . -
: GRAVEL (Fit), gray, £, | ; . 7. X
N (Fik), gray, moist, loose SPT-1 00-15 1.3 10-7-9 13 Boring advanced -
| LEAN CLAY (Fill), red brown, using 3 1/4 " Hoilow |
moist, madium stiff to stiff, some SPT2 | 15-30 1.1 6-7-12 22 Stem Augers
B chert 7
. SPT-3 30-4.5 1.1 131117 24 All ST samples |
recovered using a
- fixed head piston
i §T-1 45.65 1.5 - samaler i
i SPT-4 6.5-8.0 1.3 4-5.7 23 7
3 5PT-5 8.0-85 1.3 10-10-12 28 i
B SPT-6 9.5-11.0 1.3 3.5.5 27 ™
| SPT-7 1 11.8-12.8 0.9 7-6-8 25 N
i ST2 | 125-145 | 15 -
B SPT-8 | 14.5-16.0 1.2 2-5-5 29 .
1 SPT-0 | 16.0-175 | 13 6-7-9 23 i
B SPT-10 | 17.5-19.0 1.0 1.2-3 29 h
- ST-3 19.0-21.0 1.3 - ~
743.1' 22.6' SPT-11| 21.0-225 1.1 2-4-7 285 .
B Bottom Ash 60% / Fly Ash 40% |
(Fill), dark gray, saturated, locse SPT-12 ¢ 225-24.0 1.3 4-3-8 21
- SPT-13 | 24.0-255 1.1 7-5-9 16 _
" SPT-14 | 255-27.0 1.1 4-6-9 21 "
737.1° 28.0' SPT-15 | 27.0-285 1.1 7-8-9 20 "
| : SAND (Fill), brown, saturated, |
7356 29.5' loose, fine to medium grained SPT-16 | 28.5-30.0 1.3 5.4-2 25
- . ) 8T-4: sand in hottorn—|
SILT with clay (Fill}, dark gray, of tube
B ' , saturated, soff, some fine grained 874 30.0-32.0 1.0 o 7
733.1 32.0 sand ]
B Bottom Ash 70% / Fly Ash 30% SPT-17 | 32.0-335 12 | WOH-2-3 20 N
| Fill), d . , .
7308 | 345 | (Fil) darkgray, saturated, very SPT-18 | 335-350 | 1.1 332 19
7304 3508 loose -
r \SAN{J, brown, saturated, very [ SPT-18 | 35.0-365 1.4 11 25 i
loose, fine qrained

FMSM LEGACY 171460157 KINGSTON ASH POND.GPY FMSM.GOT el

Stantec Consulting Services Inc.

TI6I0%
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Project No. 175569042 Location N 554601.77, E 2442850.67 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-27 Total Depth B7.51
Lithology Overburden Sample # Depth Rec. Ft.|  Blows Mois.Cont. %
Elevation Depth Description Rock Corg RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
B SILT, dark gray, saturated, very SPT-20 [ 386.5-38.0 1.2 WOHM-1-1 27 N
- soft to soft, trace clay ]
= (Continued) SPT-214 38.0-395 1.4 WOR- 25 |
WOR-WOR
B SPT-22 39.5-41.0 1.4 WOH- 25 ]
- WOH-WOH N
B SPT-23 41.0 - 42.5 1.0 WOH-1-1 20 .
3 ] i SPT-24 | 42.5-44.0 1.3 | WOH-1- 22 7
721.1 44.0 . WOH ST.5: sand in tube -
AND, light brown, saturated,
B very loose to loose, fine gralned ST-5 1 44.0-46.0 13 - 7
= Water added at 45.0 ]
718.1" 47.0' SPT-251 46.0-475 1.3 1-1-WOH 20 ft to keep sand out of |
] SILT, gray, saturated, very soft, augers ]
some fine grained sand SPT-26 ;7 47.5-49.0 1.3 WOH- 20
- WOH-1 ]
- SPT-27 | 49.0-50.5 1.0 WOH- 21 o
WOH-WOH
B SPT-28 50.5-52.0 1.1 WOR- 21 7
- WOR-WOR; .
B SPT-28 | 52.0-53.5 1.2 WOR- 21 o
WOR-WOR,
i SPT-30 | 53.5-550 1.2 WOR- 21 N
= WOR-WOR] _
n SPT-31 | 55.0-56.5 1.1 WOR- 20
WOR-WOH
B SPT-32 | 56.5-58.0 1.3 WOR- 20 1
» WOH-1 N
706.1" 56.0 SPT-33 58.0 - 58.5 1.1 WOR- 25 N
| SAND, light gray, saturated, WOR-WOR N
ioose, fine grained, some fine to SPT-34 | 59.5-61.0 1.1 | WOR-2.2 21
- coarse gravel SPT-35, 36, 37: h
i SPT-35| 61.0-62.5 1.3 3-2.5 26 wood fragments |
3 SPT-36 | 62.5-64.0 1.1 | WOR-2-5 38 ]
— Boring backfilled with-
700.%' 65.0° SPT-37 | 64.0-65.5 1.0 |WOHM-6-26 25 bentonite cement |
grout from 0.0 ft to
- SPT-38 | 655-66.2 0.6 80-20/C.2 - 6751 N
T BO7.8" 578" Shale, (Augered) o

g

FASM_LEGACY FTIBE11T KINGSTON ASH POND.GPS FUBM.GDT 7800

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consulting Services Inc.

16/0%
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Project No. 175568042 Location N 554601.77, E 2442850.67 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-27  Total Depth B7.5ft
Lithology Cverburden [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Raock Core RaD Run Rec. F&. | Rec. % | Run Depth Remarks

EELSM_LEGACY 171463117 KINGSTON ASH POND.GPI FMSM.GDT 1808

Boring focated 8 % toward center of dike from river sids of dike

Stantec Consulling Services Inc.

THMe/08
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EMSH_LEGACY 171468117 KINGETON ASH POND.GRS FMSM.GDT THeTS

Project No. 175566042 L.ocation N 554600.64, E 2442840.21 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-27A Total Depth 60.0 ft
Location Kingston, Tennessee Surface Elevation 765.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/6/09 Completed 5/6/09
Supervisor Ben Halada Driller Steve Bradford Depih to Water N/A Date/Time N/A
l.ogged By Brad Smiley Automatic HammerZ1  Safety Hammer[—1 Other[ZJ]
Lithology Overburden {Sample # Depth Rec. Fi, | Biows |Mois.Coni %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.0' 0.0 Top of Hole
3 OVERBURDEN, (Augered without Boring advanced i
sampiing) using 4 1/4 " Hollow
- Stern Augers ]
2 See Log for STN-27 w
B Piston sampler and -
sucker rods were
- utitized to obtain
B recovery during i
Shethy Tube
| sampling -1
- ST-1 26.0-280 1.4 -
737.00 28.0' N
B FLY ASH, dark gray, saturated, ST2 28.0 - 30.0 20 N i
dense
B ST-3 36.0-32.0 1.9 . i
o ST-4 32.0-34.0 2.0 - -
731.0' 34.0' ]
CLAY, gray brown fo tan, moist,
!:" medium stiff, some silty sand ST-5 | 34.0-360 2.0 - 7

Stantec Consulting Services Inc. e
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FMSH LEGACY 177468117 KINGSTON ASH POND.GPI FMSI.GOT 711643

Stantec Consulting Services Inc.

Project No. 175568042 Location N 554600.64, E 2442840.21 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-27A Total Depth 60.0 ft
Lithology Overburden {Sampie # Depth Rec. Ft. | Blows [Mois.Cont. %
Elevation Depth Description Rock Core RGO Run Rec. Ft. Rec. % | Run Depth Remarks
727,00 38.00 .
(Augered without sampling} |
— See Log for STN-27 -
705.0' 60.0°
No Refusal / N
Bottom of Hole
Two PZ's Installed, tip at elevation 752.2' and 708.2' 5
— Flushmount well cover and concrete pad instalied. -
7116/09
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Project No. 175569042 Location N 554806.18, E 2442840.52 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-27B Total Depth 3601t
l.ocation Kingston, Tennessee Surface Elevation 765.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/6/09 Completed 5/6/08
Supervisor Ben Halada Driller Steve Bradford Depth to Water  N/A Date/Time N/A
Logged By Brad Smiley Automatic Hammer ] Safety Hammer[1 Other(]
Lithology Overburden [Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.0" 0.0' Top of Hole
OVERBURDEN, (Augered without ,
ling) Boring advanced -
sampling using 4 /4 * Hollow
Stem Augers 7]
See Log for STN-27 ]
Piston sampler and -]
sucker rods were
B utilized to obtain
recavery during "
Shelby Tube
sampling ]
739.0° 26.0° |
FLY ASH, gray to dark gray,
saturated, loose, some silt ST-1 26.0-28.0 16 "~ ‘1
t ST2 | 28.0-30.0 1.4 - .
S7-3 30.0-32.0 1.7 - -1
733.0 az0 ]
FAT CLAY, gray brown to brown,
moist, medium stiff, some sand ST-4 | 820-340 1.9 - h
- ST-5 34.0-38,0 1.9 - —
729.0' 36.0'

FASM LEGACY 171463117 KiNOSTON ASH PGNO.GRJ SMEH.GOT MIGDS

Stantec Consuiting Services [nc.

R
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Project No. 175569042 Location N 554606.18, E 2442840.52 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-27B Total Depth 36.0f
Lithology Overburden [Sampie # Depth Rec. Ft. | Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. 1 Rec. % | Run Depth Remarks

EMSM LEGACY 171468117 IGNGSTOR ASH PORDGRI FUSILGDT 60

No Refusal /
Bottom of Hole

PZ Instailed, tip at efevation 735.2°

Flushmount well cover and concrete pad instafled.

Stantec Consulting Services Inc.

7116108
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Faget LEGADY 171468117 KINGSTON ASH FOND.GPI FUSKM.GOT 71854

Stantec Consulting Services Inc.

Project No. 175669042 Location N 554406.25, E 2442841.10 {(NAD27)
Project Name  Kingston Ash Pond Boring No. STN-28 Total Depth 64.6 ft
Location Kingston, Tennessee Surface Elevation 764.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/5/09 Completed 57109
Supervisor Ben Halada  Driller Sam Wilks Depth to Water 205 ft Date/Time 5/6/09
Logged By Briggs Evans Automatic Hammer 2]  Safely Hammerzzl Otherf™
Lithotogy Overburden Sample # Depth Rec. Ft.{ Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
764.8' 0.0 Top of Hole
764-3- 08— CRUSHED STONE (Fill) /1 SPT1 | 00-15 10 | 25-12-10 19
~o b : g Boring advanced .
LEAN CLAY (Fill), red brown, dry uging 3 14" holiow |
to meist, soft fo very séiff, some stem augers
chert, trace gravel, medium 7
olasticity SPT-3 | 3.0-45 08 8-8-8 22 ]
SPT-4 4.5-8.0 0.5 18-7-7 20 7]
SPT-5 6.0-7.5 0.3 9-8-9 25 i
SPT-6 7.5-9.0 1.3 5-5-6 25 ]
SPT-7 8.0-105 1.2 8-8-9 25 ]
SPT-8 10.5-12.0 1.0 9-14-13 25 T
SPT-9 12.0-13.5 .0 3-5-5 24 i
SPT-10 [ 13.5-150 0.5 3-5-5 - 1
SPT-11 15.0-16.5 1.0 8-7-8 28 N
747.1° 17.7' SPT-12| 16.5-18.0 15 | 5-16-30 27 -
BOTTOMASH (Fill), dark gray o | apT.43 | 180-100 | 08 | 355004 17 i
gray, moist to saturated, loose to -
very dense, with fly ash .
SPT-14 19.5-21.0 1.2 26-18-18 23 Wet at 20.5 ft
SPT-157 21.6-225 1.0 6-8-4 20 Begin adding water -
{o control blow-back
741.3' 23.5 SPT-18 | 225-240 1.5 7-6-4 22 1
FLY ASH (Fill), gray to light gray, 7]
wet fo saturated, loose to medium | SPT-17 [ 24.0-25.5 1.3 15-19-20 24 .
dense, some hottormn ash, some
silt SPT-18 | 255-27.0 1.0 $-12-12 24 7]
SPT-19 | 27.0-285 1.5 7-8-12 32 B
SPT-20{ 28.5-30.0 1.5 8-8-7 30 i
SPT-21 36.0-31.5 1.5 17-15-156 27 Very soft, saturated -
layer 30.3 10 31.0
SPT- 1.5-33. . ~3- 25
731.8" 3.0 221 31.5-330 1.8 3-3-3 |
LEAN CLAY, brown, wet to SPY-23| 330-345 | 15 234 28 ]
saturated, soft o very soff, with
fine to medium grained sand, SpT24 | 345-360 15 2.4.3 28 ]
y moitled .
Saturated iaver with

16109
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Project No. 175568042 Location N 5544086.25, E 2442841.10 (NADZY)
Project Name  Kingston Ash Pond Boring No. STN-28 Total Depth 64.6 ft
Lithology Overburden Sample # DCepth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depih Descripiion Rack Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
- LEAN CLAY, brown, wet {0 SPY-25 1 36.0-375 1.5 1-1-1 26 Zgﬁ(om ash and fly
- saturated, scft o very soft, with 7]
| fine to medium grained sand, ST-1 37.5-39.5 2.0 - i
mottled {Confinued)
- SPT-26 | 39.5-41.0 1.5 3.2-3 26 T
. SPT-27 41.0-42.5 1.5 3-2-3 26 w
™ SPT-28 | 425-44.0 1.5 2-1-1 3 7
| SPT-29 44.0 - 455 1.5 3-33 26 -
3 ST-2 | 455-475 | 20 - |
- 7105 48.3 SPT-30 | 475-490 | 15 322 25 ]
= SILTY SAND, gray to brown, wet .
B to saturated, loose to very loose, SPT-31 1 49.0-50.5 0.5 2.4-1 19 =
fine to medium grained, well
B graded, some silf, some SPT-32 | 50.5-52.0 15 WOR- 25 )
= WOR-WOR| .
2 , \ SPT-33 52.0-53.5 1.5 WOR- 20 B
711.3 53.5 OR-WOR Wood fragments at
[~ CLAYEY SAND, brown, SPT-34 | 53.5-55.0 0.5 | 1-WOH- 19 53.5 7
- saturated, very loose to loose, WOH -
B fine to medium grained SPT-38 | 55.0-58.5 1.5 WOH- 23 i
WOH-WOH
B SPT-36 | 56.5-580 | 1.5 323 22 Wood 5710 57.2  ~
706.8' 58.0' ]
SAND ted, | L fi - _ A
5 ND, gray, safurated, loose, fine | gp1.37 | 58.0-59.5 1.2 4-4-5 27 Wood 5910 50.2 -
grained, trace silt
— SPT-38| 595-616 | 15 487 27 Wood 60.5t0 61.0
R SPT-39 6%1.0-62.5 1.5 346 52 Boring backfilled with
bentonite grout from |
i SPT-40 | 62.5-64.0 1.5 2-3-4 25 0.0fito64.6 %
WALIAC 64.3 SPT-41| 64.0-64.3 0.3 50/0.3 25 7
-Z00.2' B4 Shale (Augered) / -
- Auger Refusal / -
B Bottom of Hole "
ﬁ | o
% - o
g . ]
gh -
Z N
i WOH = Weight of Hammer
4 B WOR = Weight of Rods =
1 -
g - -]
- N o

Stantec Consulting Services Inc.
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Project No. 175569042 Location N 554155.15, & 2442854 .72 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-28 Totai Depth 67.7 1t
Location Kingston, Tennessee Surface Elevation 764.7 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/4/09 Completed 5/12/09
Supervisor Ben Halada Driller Sam Wilks Depth to Water  27.0ft Date/Time 5/5/09
Logged By Briggs Evans Automatic Hammer 1 Safety Hammerizz  Other[™]
Lithotogy Overburden [Sample # Depth Rec. Ft.] Biows [Mois.Cont %
Elevation Depth Description Rock Core RQD Run Rec. 7t | Rec.% | Run Depth Remarks
7647 0.8 Top of Hole
CRUSHED STONE (Fill
i (Filly SPT-1 | 0.0-15 08 | 15-19-22 5 Boring advanced -
using 3 1/4" hollow
i 617 3.0 SPT-2 15-3.0 0.8 | 222512 12 stem augers N
61. . Perched water at the
| LEAN CLAY (Fill), red brown, dry SPT-3 3.0-45 1.0 12--5 22 gravel - clay
to moist, soft to very stiff, some interface
- chert., Frace gravei, medium ST.4 45.6.5 12 B —
» plasticity =
i SPT-4 65-8.0 1.0 | 12-12-18 26 N
B SPT-8 8.0-95 1.5 7-9-10 22 i
» SPT-6 | 9.5-11.0 15 | 11-12-14 23 7
= ST-2 11.0-13.0 1.0 - -
X SPT-7 | 13.0-145 13 5.8-9 30 |
™ SPT-8 | 14.5-16.0 1.3 5.7-8 24 7
1 SPT-9 | 16.0-175 1.2 9-12-13 27 i
I sT3 | 175-195 | 12 - )
B SPT-10| 19.5-210 | 1.2 1-3-4 29 Waler at 20 ft ™
| SPT-11| 21.0-225 1.0 1-3-4 28 r
7417 23.0' |
] BOTTOM ASH (Fil), dark gray, SPT-12 1 225-24.0 1.3 2-3-1 27 |
wet to saturated, loose to medium
- dense, with fly ash 5T-4 24.0-26.0 1.0 - —
B SPT-13| 26.6-27.5 1.5 | 20-20-21 20 Begin adding water -
| to contral blowback |
SPT-14 | 27.5-29.0 1.5 8-7-8 33 Coal fragments at
1 2751 -
» SPT-18 | 29.0-305 1.5 1 10-10-11 25 »
B SPT-18 | 30.5-32.0 1.0 | 12-14-18 35 T
5 SPT-17 1 32.0-335 1.5 7-8-10 24 i
T o0 348 SPT-18 | 33.5-35.0 15 1-4-3 32 ]
/8 SPT-19 | 350-365 0.9 2:2-3 24 i

Errsn LEGAGY 174465117 KINGSTON ASH POND.GOS EMEM GDT Wi6i05

Stantec Consulting Services Inc.

7He/09
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FMSM_ LEGACY 171388117 KINGSTON ASH POND.GPI FMSW.GOT 7802

Shale, (augered)

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Project No. 175568042 Location N 554155.15, E 244285472 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-29 Total Depth 67.7 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Cere RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
i SANDY SILT, brown, wet to SPT-20 | 36.5-38.0 1.0 1-3-4 21 T
I~ saturated, sofi to very soft, with fiy -
725.7 38,0 ash, with bottom ash SPT-2% 38.0-395 1.6 WOH-1-2 22 -
\{Conﬁnued) /—
- ‘ SPT-22 | 39.5-41.0 1.0 3-3-3 25 .
B SILT, dark gray, moist, very soft, _
i with fine grained sand, some SPT.23 | 41.0-425 15 WOR- 26 ]
wood WOR-WOR
3 SPT-24 42.5-44.0 1.2 WOH- 26 7]
= WOH-WOH .
— ST-5 44.0-48.0 1.5 - —
717.7 47.0¢ SPT-25 46.0-47.5 0.5 WOR- 24 i
B LEAN CLAY, brown to gray, WOR-WOR i
moist, very soft, with manganese, SPT-26 | 47.5-49.0 1.5 10-9-7 21
~ moftled -
n SPT-27 | 48.0-50.5 1.5 7-9-11 22 -
™ 5PT-28 50.5-52.0 1.0 7-6-6 27 T
- $T-6 52.0-54.0 1.0 -- E
_ SPT-28 | .54.0-555 1.3 3-3-4 24 o
- SPT-30 | 55.5-57.0 1.5 WOR- 25 T
B WOR-WOR -
n SPT-31 ] 57.0-58.5 1.5 WOR-2-3 26
B 8PT-32 | 58.5-80.0 15 | WOR-3-4 32 h
- ST-7 60.0 - 62.0 2.0 - -
1028 oLe Wood 63.1 to 63.4 ft
& 00 1 to63.4 ft -
i SAND, gray, wet, loose to sPr.a3| 620-635 | 1.3 777 54 |
medium dense, fine to medium
= grained, well graded, some silt, SPT.34 | 63.5- 65.0 14 0.9.7 25 Boring backfilted with
some wood bentonite grout from
— 00ft067.71t ]
N SPT-351 650-66.5 1.0 11-12-14 18 |
- 8972 67.5 8PT-36 | 66.5-67.7 1.2 10-14- 18 -
N BRL.0 TNGLT S 502 -

Stantec Consulting Services inc.

1116108
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Project No. 175569042 Location N 553054.94, E 2442758.22 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-31 Total Depth 5401
[.ocation Kingston, Tennessee Surface Elevation 749.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 3124109 Completed 3/25/09
Supervisor Ben Halada Driller Kent Clements Depthto Water B8.0# Date/Time 3125108
Logged By Ben Halada Automatic Hammer 32  Safety Hammer( 3 Other[]
Lithology Qverburden [Sample # Depth Rec. Ft.; Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
749.5 0.0° Top of Hole
B Overburden (Fill), consisted of SPT-1 0.0-15 11 5-12-16 18 . i
gravet, clay, sand and ash 1[:}3;2393&;1/\;&'{1&%{'1' ow
B SPT-2 15-3.0 1.3 15-10-23 15 Stem Augers 1
746.5' 3.0 i
- F46.0- 3.8 Overburden {Fill), Auger ]
advancement difficult - possible SPT-3 35-50 0.8 11-12-6 8
- concrete slab -
B , ) SPT-4 5.0 -6.5 0.0 5-3-4 - i
GRAVEL (Fill}, gray, moist,
B medium dense SPT-5 | 65-80 01 | 617-14 2 N
B SPT-6 8.0-95 0.1 6-3-3 18 -
739.5' 10.0° -
| EAT CLAY (Fill, fight brownand | T 17 | 98-110 | 05 1 3-14 39 |
] red brown, moist, very soft, some SPT.8 1.0 -12.5 1.'3 015 A3 |
fine to coarse gravel
i ST-1 | 125-145 | 13 - |
N SPT-9 | 145-16.0 0.3 1-1-3 22 1
| SPT-10 | 16.0-17.5 0.8 122 39 N
B SPT-11 | 17.5-19.0 1.1 1-2-3 31 T
| SPT-12| 18.0-205 1.4 1-1-2 38 .
] sT-2 | 205-225 | 10 - |
- SPT-43 | 225-240 12 ] WGOH-1-1 a7 ]
724.5 25.0" SPT-14 | 24.0-255 15 1-1-2 29 _
| SILT, gray and brown, saturated, ]
vary soft, some clay, some fine SPT-15 | 25.5-27.0 1.3 WOR- 25
o grained sand WOH-1
B SPT-16 | 27.0-285 1.3 WOH- 23 y
i WOH-WOH
i SPT-17 | 28.5-30.0 1.1 WOH- 28 B
= WOH-WOH ]
5 SPT-18 | 30.0-31.5 1.3 WOH- 286 |
1175 | 320 WOH-WOH |
) LEAN CLAY. light brown, SPT-19 | 31.5-33.0 1.4 1-2-4 23 |
% saturated, soft to medium stiff,
i some fine grained sand 5T-3 33.0-350 2.0 - -
E SPT-20 | 350-365 | 13 | 227 22 i

Stantec Consulting Services Inc.

THEHY
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Project No. 175569042 L.ocation N 553954,94, E 2442758.22 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-31 Total Depth 54.0 ft
Lithotogy Overburden Sample # Depth Rec. Ft. | Blows Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Reec. % | Run Depth Remarks
3 LEAN CLAY, light brown, SPT-21 36.5-38.0 1.2 3-3-5 23 ”
[ saturated, soft fo medium stiff, ]
- some fine grained sand ST.4 38.0 -40.0 20 - -
B {Continued} N
N SPT-22 | 400-415 1.3 444 25 _
- 707.0 42.5' SPT-23 | 41.5-43.0 1.2 1-1-3 29 7
- SILT, dark gray, saturated, soff, .
2 some clay SPT-24 | 43.0-445 13 WOH- 27 i
WOH-WOHM
- SPT-25 44.5 - 46.0 1.1 1-3-2 28 _
n SPT-26 46.0-47.5 1.2 4-3-3 33 n
- SPT-27 47.5 - 480 1.1 3-3-4 38 B
o SPT-29: sand/gravel -}
» SPT-28 1 498.0-50.5 1.3 2.2.2 36 i tip of spoon
3 SPT-29 | 50.5- 52,0 1.0 | woH-2-2 31 Boring backfilied with~
bentonite cement
|~ 697.0¢ 52.5' grout from 5.0 # to
GOB.5 g SPT-30 | 52.0-53.2 1.1 5-13-50 16 B4t |
695.5' 540

SAND, light brown, saturated,
\dense, medium {0 coarse grained, /

some fine to medium gravel

Shate, {Augered)

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consuiting Services Inc.

7116109
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EMSM LEGAGY 171485117 RINGSTON ASH POND.GPI FMSM GOT 71608

Project No. 175562042 Location N 553994.90, E 2442746.44 (NADZY)
Project Name  Kingston Ash Pond Boring No. STN-32 Total Depth 69.0 ft
Location Kingston, Tennessee Surface Elevation 764.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/1/09 Completed 4/1/09
Supervisor Ben Halada Driller Kent Clements Depth to Water 20.0 1t Date/Time 4/1/08
Logged By Ben Halada Automatic Hammer =3  Safety Harmmmer[™ OtherZ7]
Lithology Overburden [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
764.8' 0.0 Top of Hole
GRAVEL (Filt), , moist, d g . 4.
- ‘5 (Filt}, gray, moist, dense | gpT.1 0.0-1.5 12 1 18-24-30 4 Boring advanced -
) using 3 1/4 " Hallow
- LEAN CLAY (Fill), red trown, SPT-2 15-3.0 1.0 3-5-7 23 Stem Augers 7
- moist, soft to medium stiff, chert i
N SPT-3 3.0-4.5 1.2 8-10-10 27 All ST samples i
recovered using a
B A - _ fixed head piston
] ST-1 45-65 15 sampler }
B SPT-4 6.5-8.0 0.1 3-4-3 18 N
B SPT-5 80-95 12 4-6-8 21 |
— SPT-6 | 95-11.0 1.4 467 25 ]
i SPT-7 | 11.0-1425 1.3 9-10-12 29 i
B SPT-8 | 125-140 1.0 8-10-11 31 ]
- 3T-2 14.0 - 16.0 15 - —
2 SPT-9 | 160-17.8 1.2 7-1-6 34 i
746.8' 18.0° ]
i FAT CLAY {Fill}, dark red brown, SPT-101 17.5-19.0 1.2 435 24 )
moist, sofi, some clay
B SPT-11 ] 10.0-205 1.0 2.2-2 20 SPT.12: ash in tip of
spoon
i SPT-12 1 205-220 1.1 2-1-2 20 T
- 7423 22.5 N
- Bottorn Ash 55% / Fly Ash 45% SPT-131 220-235 | 08 | 81310 M -
1 ), , , { .
(Fi#l), biack, saturated, very loose SPT-14 | 23.5-25.0 0.8 604 2
B to loose |
B SPT-15 | 250-265 0.8 3-2-2 24 SPT-16: gra;,el in lip -
737.8' 27.0 of spoon ]
FAT LAY (Fil), brown, SPT-16 | 26.5-28.0 10 2-5-4 30
§ d, ft to soft 1
8 saturated, very soft to so SPT-17 | 280-205 | 02 | WOH- 28 i
WOH-2
- SPT-18 | 28.5-31.0 0.1 5-5-5 18 7
- SF’T«1.9: fock and
2 SPT-19 | 31.0-325 0.1 5-4-3 24 wood in #p of spoon |
3 SPT-20 | 32.5-34.0 0.2 5-3-4 44 7
i .
B SPT-21| 34.0-355% 0.0 4-1-2 - __
B SPT-22 | 355-37.0 0.0 3141 - T

Stantec Consulting Services Inc.

7/18/08
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Project No. 175569042 Location N 553994.90, E 2442746 .44 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-32 Total Depth 69.0 ft
Lithology Overburden [Samgple # Depth Rec. Ft. Biows Mois.Cont. %
Elevation Depth Description Raock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
i FAT CLAY (Fill), brown, 7
n saturated, very soft to soft SPT-23 37.0-385 0.2 2-5-1 38 E
n Continued, i
(Continiea) SPT-24 | 385-400 | 10 | WOR- 34
- WOR-1 |
723.8 41.0° SPT-251 40.0-41.5 1.0 1-2-1 38 i
SILT, dark gray, saturated, very
B i i SPT-26 | 41.5-43.0 1.5 WOR-2-2 25 7]
721.8" 43.0° soft, trace clay, trace fine grained
sand Ve 1
B ) SPT-27 | 43.0-445 i.2 WOR- 27 N
SILT, light brown, saturated, very WOR-WOR
u soft, some ciay SPT.28 | 44.5-460 | 12 | WOH- 30 -
. WOH-WOH ﬁ
. SPT-29 | 46.0-475 1.1 2-2-2 25 R
717y 47.5'
3 LEAN CLAY, gray, saturated, very | gpT.30 1 47.5-48.0 1.3 2.9-1 25 7
. soft to medium stiff, trace fine -
ined i il
n grained sand, trace si sT.3 49.0 - 51.0 20 i N
| SPT-31 51.4-52.5 1.2 1-2-2 20 _
3 SPT-32 52.5-54.0 1.3 5-4-5 22 7]
- SPT-33 [ B4.0-555 12 7-7-8 23 -
708.8' 56.0" ' a
B SILT, gray, saturated, very soft to SPT-34 1 85.5-57.0 1.2 4-4-5 26 ]
lis |
i SOtk Same 8y SPT-35| 57.0-585 | 11 | WOR--1 26 i
B SPT-36 | 58.5-60.0 1.5 WOH- 29 7
- WOH-WOH -]
= SPT-37 | 60.0-61.5 1.2 2-2-2 29 .
703.3 61.5'
B SILT, dark gray, saturated, soft, SPT-38 | 61.5-63.0 1.1 4-2.1 33 ffta‘an?} %P&nses \?t 61.5 -
: {o bottom. Very
| trace clay, some fine grained thin, < 0.05 ft
| sand SPT-39 | 63.0-64.5 12 4-4-4 43 i
B SPT-40 | 64.5-66.0 1.5 2-2-3 34 I
- Boring backfitled with-]
3 SPT-41 ) 66.0-67.5 1.1 4.-5-6 40 bentonite cement
, i grout from 0.6 ft to
ang | 2al SPT-42 | 675-68.5 | 1.0 | 30-50/0.5 18 69.0 ft -
g - SAND, dark gray, saturated, ]

NBAD Y medium dense, fine to coarse

- grainad, some fine to medium
= gravet

Shale, (Augered)

Auger Refusat /
Bot{om of Hole

FRSM_LEGALY 171468117 WINGSTON ASH PONDLGPI FMSM.GOT e

-—-n-‘rnln

WOH = Weight.of Hammer

Stantec Consuiting Services Inc.

7116108
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Project No. 175569042 Location N 553994,90, E 2442746.44 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-32 Total Depth 69.0 ft
Lithology Overburden [Sampie # Depth Rec. Ft. Blows (Mois.Cont. %
Elevation Depth Description Rock Core RQD Raun Rec. Ft. | Rec.% | Run Depth Remarks

FSN, LEGACY 171468117 KINGSTON ASH POND.GFJ FRSIGOY W1GTA

WOR = Weight of Rods

Stantec Consulting Services Inc.

7HME00
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Project No. 175569042 Location N 553853.66, E 2442184.35 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-34 Total Depth 76.07
Location Kingston, Tennessee Surface Elevation 764.7 ft. (NGVD29)
Project Type Geotechnicat Exploration Date Started 5/20/09 Completed 5f21/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water 21.0 1t Date/Time 5/20/09
t.ogged By Brad Smiley Automatic Hammer 3  Safety Hammer{—3 Other[
Lithology Qverburden {Sample # Depih Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
7847 0.0' Top of Hole
FAT CLAY (Fii), red brown, . - 2 .
B moist med%&.nm)stéf{ some chert s 00-19 o8 222 24 Boring advanced ]
' ' using 4 1/4 * Hollow |
B 8PT-2 15-3.0 0.8 2-3-4 27 Stem Augers
2 SPT-3 3.0-45 0.9 3-4-4 27 i
" SPT-4 45-8.0 0.8 2-2-2 32 1
" SPT-5 60-7.5 1.0 2-4-5 27 |
[~ SPT-6 7.5-9.0 1.2 5-4-6 29 T
- SPT-7 | 9.0-105 1.1 5-6-5 27 _
I~ SPT-8 | 10.5-12.0 1.4 4-6-6 27 7
5 SPT-8 | 12.0-135 1.5 6-10-10 30 i
[~ SPT-10 | 13.5-15.0 1.3 7-8-8 25 -
1 SPT-11] 150-165 1.3 3-5-4 29 N
"~ SPT-12 | 18.5.18.0 1.2 4-5-4 33 ]
SPT-13 | 18.0-19.3 0.7 15-10-50/0.3 3
7452 19.5' .
[— BOTTOM ASH (FHI, blagk, SET-14 190.5-210 0.0 3.5.2 9 Water added at 20.0—
5 saturated, medium dense it to keep sand out of |
augers
B SPT-15 | 21.0-225 0.8 3-7-7 19 |
B SPT-16 | 225-240 0.9 7-8-8 13 7
- SPT-17 | 24.0-255 1.3 4-4-4 21 |
7592 25.5'
u FLY ASH (Filt), black, saturated, SPT-18 | 285-27.0 0.9 3.3-3 21 "
73?7' 27.0 foose ]
I SAND (Fi#l), dark gray, moist, SPT-181 27.0-285 0.4 3-8-19 7 R
B medium dense, fine to medium -
grained, some sitty clay SPT-20] 285-30.0 0.5 3-7-5 24
- ST-1 30.0 - 32.0 0.0 - -
732.7" 320 ]
i BOTTOM ASH (Fill), dark gray, SPT-21| 32.0-335 1.2 31-16-6 12 §
saturated, medium dense to
3 dense SPT-22 | 33.5-35.0 1.0 7-16-10 17 .
3 SPT-23 | 35.0-36.5 0.4 | 13-16-11 1 i

FAESM LEGACY 171488117 KINGSTON ASH POND.GRI FMSMAGOT 71618

Stantec Consulting Services Inc.

7116102



SUBSURFACE
LOG

Page: 2 of 3

Proiect No. 175569042 Location N 553853.66, E 2442184.35 (NAD2Z7)
Project Name  Kingston Ash Pond Boring No. STN-34 Total Depth 76.01
Lithalogy Overburden {Sample # Depth Rec, Ft.| Blows [Mocis.Cont. %
Efgvation Depth Dascription Rock Core RQD Run Rec. Ft. | Rec % | Run Depth Remarks
. BOTTOM ASH (Fill}, dark gray, SPT-24 | 36.5-38.0 0.9 13-10-11 14 7
[~ saturated, medium dense fo 3
i SPT-25( 38.0-395 0.9 4-6-5 19
- 7050 305 dense (Continued) -
— LEAN €LAY, gray to brown, SPT-26 | 39.5-41.0 0.7 4-2-2 22 ]
» maoist, soft, some clay, trace fine i
| grained sand SPT-27 { 41.0-425 0.0 2-2-4 e i
i SPT-28 | 425-44.0 N 2-4-4 22
- SPT-26 | 44.0-455 1.5 4-6-7 25 o]
718.2" 458
- SAND, light brown, saturated, 1 spT-30 | 455-47.0 0.4 1.2.4 30 T
... loose to medium dense, fine .
B grained, some clay SPT-31| 470-485 | 14 £-6-6 24 i
" SPT-32 | 485-500 11 4-6-8 26 -
74.7 56.0' ]
B SAND, gray to dark gray, SPT-33 | 50.0-515 1.5 WOR- 19 |
saturated, loose to medium WOR-WOR
- dense, medium to coarse grained, | gspT34 1 51.5-53.0 0.8 413 22 N
_ some clay ) i
- SPT-356 | 53.0-545 1.3 2-3-3 19 n
B SPT-36 | 54.5-56.0 0.9 2-2-2 21 ]
. SPT-37 | 56.0-57.5 1.2 3-3-7 20 N
™ SPT-38 | 57.5-59.0 1.4 3-3-3 21 7]
” SPT-38 | 59.0-60.5 1.2 4-3-4 24 _
g SPT-40 | 60.5-620 1.3 4-5-11 25 "
3 SPT-41 62.0-63.5 1.2 7-7-8 21 i
701.2' 63.5'
i , .| SAND, dark gray, saturated, SPT-42 | 63.5-65.0 13 | 7-19:31 21 ]
689.7 65.0 dense, medium grained, some .
\coarse gravel /- SPT-43 1 850-66.2 1.1 17-42- -
B 41/0.2 N
» Shale (Augered) i
. Boring backfilled with -
pentonite cement
3 grout from G.0 ft to
= 78.0 f _
688.7' 6.0

FMSM_LEGACY 171468517 )INGSTOM ASH PONG.GRI FMSM.GHT 71603

Auger Refusal /
Rottom of Hole

Stantec Consulting Services inc.

7116108
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Project No. 175569042 Location N 553853.66, E 2442184.35 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-34 Total Depth 76.0ft |
Lithotogy Qverpurden {Sample # Depth Rec. Fi. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | Run Dépth Remarks

FRGNE_LEGACY 171468117 KNGS TON ASH POND.GPJ FMSH.GDT 1116959

WOH = Weight of Hammer
WOR = Weight of Rods

Siope Indicator (79 ft of pipe) installed with a concrete pad and protective cover

Stantec Consulting Services inc. 716102
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FASIE LEGACY 174468167 WINGS TGN ASH POND.GPI FMSM.GOT /16109

Project No. 175569042 Location N B53776.74, E 2442198.78 (NAD2Y)
Project Name  Kingston Ash Pond Boring No. STN-36 Total Depth 44,0t
Location Kingston, Tennessee Surface Elevation 751.8 1§t (NGVD29)
Project Type Geotechnical Exptoration Date Started 3124109 Completed 3124108
Supervisor Ben Halada Drifler Kent Clements Depth to Water 5.0 1t Date/Time 3/24/09
Logged By Ben Halada Automatic Hammer 31 Safety Hammer[Z]  Other[]
Lithology Qverburden [Sample # Depth Rec. Ft.: Blows {Mols.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
751.9' 0.0 Top of Hole
750.0" 1.0° LEAN CLAY {Fill), red brown, SPT-1 00-15 13 5718 20 .
- - . . ’ ' ' Boring advanced
RS Er Nmoist, stiff A using 3 1/4 " Holiow |
BOTTOM ASH (Fill), dark gray, SPT-2 1.5-3.0 1.3 22-14-12 11 Stem Augers
2 moist, medium dense .
. SPT-3 3.0-45 1.0 9-10-12 15 )
LEAN CLAY (Fill), tight brown to
- gray, moist, medium stiff to siff, SPT-4 4.5-5.0 0.4 3-4-4 17 1
- some coarse gravel i
| SPT-5 8.0-7.5 0.5 10-7-8 15 |
B SPT-6 7.5-9.0 0.0 8-6-12 - ”
- 7424 9.5 SPT-7: gravel in tip
; . 8 - 8- of spoon
TALG 10.0 GRAVEL (Fill), gray, moist, /, SPT-7 9.0-10.5 1.3 12-8-15 10 p _
3 mediurm dense SPT-8 | 105-120 | 10 | 82847 12 y
- LEAN CLAY (Fill), light brown, -
2 moist, medium stiff, some shale SPT-9 | 120-135 0.0 12-8-8 - .
738.4' 13.5°
- GRAVEL (Filf), gray, moist, SPT-10 | 13.5-15.0 0.0 | 24-35-10 - T
- medium dense, bouiders ]
= SPT-11 166 -16.5 0.8 2-2-3 10 i
B PT-12 16.5-18.0 0. -3-2 22 '_
733.9 18.0° s 8 ° ]
i SILTY CLAY, dark gray, SPT-13 | 18.0-19.5 1.4 3-2-1 27 ]
saturated, very soff to soft
- SPT-14 | 19.5-21.0 1.3 1+1-1 24 ]
| 7304 21.58 N
- LEAN CLAY, light brown, moist, SPT-15 | 21.0-225 12 122 25 -1
.. goft to medium stiff, some fine "
grained sand 8T-1 22.5-245 2.0 -
B SPT-16 | 24.5-26.0 1.5 3-5-6 24 -
. SPT17 | 26.0-27.5 1.5 4-8-7 19 n
[ SPT-18 27.6-29.0 1.1 4-6-8 21 1
7214 30.5' ST-2 280-31.0 2.0 - —
- SAND, brown, saturated, very ST-2: sand in botiom -
= ioose, fine to medium grained SPT19 | 31.0-325 1.3 1-%-2 23 of tube N
718.9 33.0 .
i SAND, brown, saturated, foose to SPT-20 | 32.5-34.0 3 3-13-21 15 ]
medium dense, fine to medium
— grained, some fing fo coarse SPT-211 340-35.5 13 13-28-28 R -]
- gravel o
8PT-22 1 3565-37.0 0.5 8-7-5 20

Stantec Consulting Services Inc.

7116108
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Project No. 175562042 l.ocation N 553776.74, £ 2442198.78 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-36 Total Depth 44.0 ft
Lithology Overburden [Sample # Depih Rec. FL. Blows {Mois.Cont. %,
Elgvation Depth Desoription Rock Core RGQD Run Rec. Ft. | Rec. % | Run Depih Remarks
SPT-23 37.6-385 1.1 7-8-11 14 N
712.4" 39.5' : SPT-24 | 38.5-40.0 1.4 7-13-13 32 W
SPT-251 40.0-415 1.3 6-28-31 17 Boring backfilled with-]
Shale, (Augered) bentonite cement
SPT-26 | 41.5-43.0 0.8 27-31-36 18 grout from 0.0 ft to
44.0 ft i
707.9 44.0'

EMSM 1EGRCY 171468117 XINGSTON ASH FOND GRI FMSM GOT 71603

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consulting Services Inc.

1809
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FMSM_LEGACY 179468117 KINGSTON ASH POND.GPS FMSM GDT 711603

Project No. 175568042 Location N 553766.08, E 2442199.97 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-36A Total Depth 15.0f
Location Kingston, Tennessee Surface Elevation 751.9 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/30/09 Completed 4/30/09
Supervisor Ben Halada Driller Sam Wilks Depth to Water N/A Date/Time N/A
Logged By Greg Budd Automatic Hammer 3 Safety Hammer[1 Otherl ]
Lithology Overburden Sample # Depth Rec. Ft.| Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Beplh Remarks
751.9" 6.0 Top of Hole
OVER’_BURDEN. {Augered without Boring advanced ]
sampling) using 3 1/4 " Hollow
Stem Augers B
7369 15.0' |
No Refusal /

Bottom of Hole

PZ Instailed, tip at elevation 738.4'

Protective weil cover and concrete pad installed.

Stantec Consulting Services Inc.

TGI8
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Project No. 175569042 Location N 553799.90, E 2442184.40 (NAD2Y)
Project Name  Kingston Ash Pond Boring No. STM-37 Total Depth 54.2 ft
Location Kingston, Tennessee Surface Elevation 763.8 fi. (NGVD29)

Project Type Geotechnical Exploration Date Started 325109 Completed 3/26/09

Supervisor Ben Halada Driller Kent Clements Depth to Water 8.5 1t Date/Time 3/26/09

Logged By - Ben Halada Automatic Hammaer Safety Hammer[ZZ] Other[)

Lithology Overburden Sample # Depth Rec. F.{ Blows [Mois.Cont. %
Elevation Depih Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
763.8° - 00 1 TopofHole
, ' GRAVEL (Fill), gray, moist, d : . 8- .

762.8 1.0 (Fim), gray, moist, dense | gpT.1 00-15 1.0 15-8-7 5 Boring advanced -
LEAN CLAY {Fill), red brown, using 3 174 * Hollow |
moist, sof to stiff, some chert, SPT-2 1.5-3.0 1.3 8-7-9 23 Stern Augers
some ash n

SPT-3 30-45 13 | 111111 24 A
5PT-4 45-8.0 1.1 8-4-5 22 7
SPT-5 80-7.5 0.9 8-6-10 28 i
SPT-6 7.5-9.0 1.1 -7-9 22 1

754.8' 2.0’ 5 |
FAT CLAY (Fill), red brown, SPT-7 | 9.0-105 1.0 4-6-6 27 |
moist, soff to stiff, some chert

SPT-8 | 10.5-12.0 1.1 2-2-3 33 ]
SPT-¢ | 12.0-13.5 1.3 4-5-7 27 i

871 13.5- 155 2.0 - ]
SPT-10 | 16.5-17.0 1.2 3-3-3 24 N
SPT-11] 17.0-185 1.1 1-3.7 28 i
SPT-12 | 18.5-200 1.0 2.3-3 23 1

8T-2 | 200-220 1.7 - -
SPTA3 | 22.0-235 1.3 2-2-3 22 N
SPT-14 525, 1.0 3-3-4 20 "

738.8' 25.0' 235-250 ]
CLAYEY GRAVEL (Fill), gray, SPT-15 | 25.0-26.5 0.2 2-11-12 16 |
moist, medium dense, some

& shale SPT-16 | 26.5-28.0 2 4-10-11 19 )
57358 | 280 0 |
;L LEAN CLAY, light brown, SPT-17 | 28.0-295 0.3 4-2-1 25 |
; saturated, very soft to soft

% SPT-18 | 20.5-31.0 1.3 1-1-2 26 ]
: SPT-19| 31.0-325 | 12 1-3.5 23 il
¢

H ST-3 | 325-345 1.0 -

i 7293 34.5 T
H SPT-20 | 34.5-36.0 12 | WOr-2-3 21 1

Stantec Constiting Services Inc. T16io8
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Project No. 175569042 Location N 553799.90, E 2442184.40 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-37 Total Depth 54.2 ft
Lithclogy Overburden [Sample # Depth Rec. Fi. Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
- SAND, light brown, saturated, SPT-211 36.0-37.5 1 2-3-4 2 ]
- loose to medium dense, fine to SPT-22 | 37.5-39.0 14 5-8-3 29 7]
_ medium grained, some silty clay N
| (Contined) SPT-23 | 39.0-405 1.3 5-4-4 18 __
B SPT-24 1 40.5-42.0 1.0 WOH-3-4 24 7]
n SPT-251 42.6-435 1.4 5-15-18 22 n
i SPT-26 | 43.5-450 | 1.1 | 10-14-18 20 Waler added at 44.0 -
ft {0 keep sand out of
i SPT-27 0-46 1.0 1 augers -
. 45.0 - 46.5 . -5-15 17
- 7173 | 465 N 1
- SPT-28 46.5-48.6 1.1 5-20-20 16 Ny
i Shale, (Augered) SPT-29 | 48.0-49.5 1.1 | 10-30-33 14 i
B SPT-30 495-51.0 1.1 17-34-32 2% ]
- Boring backfilled with -]
SPT-31 51.0-52.0 1.0 37-50/0.5 16 bentonite cement
B grout from 0.0 ft to
L 542 % .
L. 70248 54.2 a

FUGH LEGACY 171463417 MIRGESTOMN ASH POND.GRJ FMSHS GDT 7Ned0e

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consuiting Services Inc.

7116/09
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FISM LEGACY 171468117 KINGSTON ASH PORO.GPI FIASM.GDT 111600

Project No. 175569042 l.ocation N 553799.38, E 2442182.40 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-37A Total Depth 29.01
Location Kingston, Tennessee Surface Elevation 763.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4{22/09 Completed 422109
Supervisor Ben Halada Eriller Steve Bradford Depth to Water  N/A Date/Time N/A
Logged By Adarn Smith Automatic Hammer ]  Safety Hammer[3  Other[ ]
Lithology Overburden Sample # Depth Rec. Ft. | Blows |Mois.Cont. %
Elevaticn Depth Description Rock Core RQD Run Rec. Ft. Res. % | Run Depth Remarks
763.8° 0.0' Top of Hole
g}fgzﬁumem See log for Boring advariced
using 3 1/4 * Hollow
Stem Augers 7
734.8' 29.0° |
No Refusal /

Bottom of Hole

Stanfec Consuliing Services Inc.

71609
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Project No. 175569042 Location N 553799.38, E 2442182.40 (NAD2T7)
Project Name  Kingston Ash Pond Boring No. STN-37A Total Depth 29.0 ft
Lithalogy Overburden [Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Etevation Depth Descrigiion Reck Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
i Two PZ’s Installed, tip at elevation 753.1" and 738.1' ]
B Flushmount weli cover and congrete pad installed. N
g " |
il ]
il ]
?:é - -
TITERS

Stantec Consulting Services Inc.
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Project No. 175568042 Location N 553800.49, E 2442186.20 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-37B Total Depth 52.0 ft
Location Kingston, Tennessee Surface Elevation 763.7 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/22/09 Completed 4122109
Supetrvisor Ben Halada Driller Steve Bradford Depthto Water N/A Date/Time N/A
l.ogged By Adam Smith Automatic Hammer[]  Safety Hammer 3 Other[ ]
Lithology Overburden [Sampie # Depth Rec. Ft.| Blows iMois.Cont. %

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

763.7' 0.0 Top of Hole

FASM_LEGACY 171263117 KINGSTON ASH PONOLGRY FMSM.GLT #ieas

OVERBURDEN, See log for

STN-37

Boring advanced
using 3 1/4 " Hollow
Stem Augers

Stantec Consulting Services Inc.

TI16109
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Froject No. 175569042 Location N 55380049, E 2442186.20 (NADZT)
Project Name  Kingston Ash Pond Boring No. STN-37B Total Depth 52.0 ft
Lithology Overburden [Sample # Depth Rec. Ft. Blows |Mois.Coni. %
Elevation Depih Description Rock Core RQD Run © |Rec.Ft.| Rec.% | RunDepth Remarks
i OVERBURDEN, See log for ]
B STN-37 (Continued} .
7117 52.0'

SRSM_LEGACY 171465417 KINGSTON ASH FOND.OPS FMSKM.GOT THEXS
i

m?lm

No Refusal /
Bottom of Hole

PZ Installed, fip at elevation 715’

Flushmount weil cover and concrete pad instalied.

Stantec Consuilting Services Inc.

7116109
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Project No. 175569042 l.ocation N 553728.81, E 2442171.01 (NAD2ZT)
Project Name  Kingsion Ash Pond Boring No. STN-37C Total Depth 33.51t
L ocation Kingston, Tennessee Surface Elevation 763.6 fi. (NGVD29)
Proiect Type Geotechnical Exploration Date Started 4/30/09 Compietad 4/30/09
Supetvisor Ben Halada Driller Steve Bradford Depth to Water  N/A Date/Time N/A
lLogged By Adam Smith Automatic Hammer (33 Safety Hammeri3  Other[1
Lithology Overburden [Sample # Depth Rec. Fi. Biows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | RunDepth Remarks
763.6" o0 Top of Hole
N, (A ith
i OVE%?BURDE , (Augered without Soring advanced i
sampling) using 4 1/4 " Hollow
_ Stem Augers 7
- Piston sampler and
sucker rods were
. utilized to obtain
n recovery during N
Shelby Tuke
B sampling -
| 7408 | 228 Chert bouid i
— ert bouider .
i FAT CL/_\Y, n_aci to dark brown, ST 298948 18 B present at 25.3' |
moist, stiff, with chert 8T-2: tube crushed,

- no recovery -
. sT2 | 248-268 | 00 - oravely zone from
736.8' 26.8' Attempied to clear
- 7368.1 27.5' ith I gravelly zone to 27.5'1
. (Auger without sample) ST-3: tube crushed, |

I GRAVELLY FAT CLAY, dark 8T-3 27.5-20.5 0.0 -- BO r'ecoge{{(fll A with
- 7341 29.5' i i oring backfilled with-
- g;ﬁ;::?fat;\ \;ry stiff, cobbles /‘ bentonite cement |
ST4 | 295-315 | 15 -~ grodt from 0.0 1t o
3 LEAN CLAY with sand, light ; 7]
brown to fan, moist, soft "
ST-5 31.5-3356 1.7 -
730.1 33.58 N

FMSH_LEGACY 171468117 KINGSTON ASH POND.GPY FRERLGOT 7riegg

No Refusal f
Botiom of Hole

Stantec Consulting Services Inc.

7I16102



#1280 LEGACY 171468117 KINGSTON ASH POND.CE) FHSIMLADT 7118103

SUBSURFACE
LOG

Page: 1 of 1

Project No.

Project Name

175569042

Kingston Ash Pond

Location

Boring No.

' N 553798.26, F 2442168.95 (NAD27)

STN-37D Total Depth 33.0 1t

Location Kingston, Tennessee Surface Elevation 763.6 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/30/09 Completed 5/1/09
Supervisor Ben Halada Driller Steve Bradford Depth fo Water  N/A Date/Time N/A
. ogged By Adam Smith Auiomatic Hammer=2 Safety Hammer[] Other(]
Lithology Qverburden {Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% i Run Depth Remarks
763.6' 0.0 Top of Hole
OVERBURDEN, (Augered without ]
i sampling) Boring advanced
PG using 4 1/4 " Hollow
B Stem Augers 7
o Piston sampler and
sucker rods were
B utilized to obtain 7]
| recovery duting .
Shelby Tube
B sampling -1
7409 22.7" )
B FAT GLAY, dark brown to red, 1
B moist, stiff ST-1 22.7 - 247 20 - ST-2: tube crushed, -
no fecovery
™ 7381 255 sT-2 24.7-25.8 0.8 - Gravelly zone from |
- LEAN CLAY with gravet, dark é":’r'%_tgs;t)'%s o
L. gray, moist, stiff, some cobbles recovery i
3 8T-3 28.0-28.4 0.0 - ~
- Boring backfilled with-
bentonite cement
B grout from 6.0 to |
732.6° 3.0 33.0 ft N
] LEAN CLAY with sand, light ST.4 31.0-33.0 0 A
730.6° 230 brown, wet, soft

No Refusal /
Bottom of Hole

Stantec Consuiting Services Inc.

7116109
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FMSI LEGALY 171468117 KNGS TAN ASH PORD.GPJ FMSK.ODT fnand

Project No. 175569042 { ocation N 553730.83, E 2441988.70 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-38 Total Depth 51.3 1t
Location Kingston, Tennessee Surface Elevation 764.1 ft. (NGVD28)
Project Type Geotechnical Exploration Date Started 5/21109 Completed 5/22/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water 30.0ft Date/Time 5721109
Logged By Brad Smiley Automatic Hammer 521 Safely Hammer{_1 Other[]
Lithology Overburden {Sample # Depth Rec. Ft.1 Blows {Mois.Cont. %
Elevation [epth Description Rock Core RQD Run Rec. Ft.§ Rec. % | Run Depth Remarks
764.1" 0.0 Top of Hole
763.4' o.7 VEL (Fill
GRAVEL (Fill) SPT-1 | 00-15 1.2 8-6-6 15 Boring advenced -
LEAN CLAY (Fill}, red brown, using 4 1/4 " Hottow |
molst, medium stiff, some chert SPT-2 1.5-3.0 1.4 8-8-12 20 Stem Augers
SPT-3 3.0-45 12 | 1212410 18 i
SPT-4 45-8.0 0.5 6-4-5 30 ]
SPT-5 8.0-7.5 1.0 6-7-9 23 i
SPT.6 7.5-9.0 1.0 9-10-11 22 ]
SPT-7 | 9.0-10.5 0.9 9-11-11 26 _
SPT-8 | 10.5-120 0.9 3-3-9 21 B
SPT-9 | 120-135 0.0 9-10-13 - |
SPT-10| 13.5-15.0 0.1 13-16-14 26 ]
SPT-11} 16.0-16.5 1.2 2-3-3 31 N
SPT-12 | 16.5-18.0 1.1 3-4-4 23 T
SPT-13 | 18.0-18.5 1.5 3-4-4 33 h
SPT-14 | 19.5-21.0 1.5 2-3-4 32 ™
SPT-15 | 21.0-225 1.5 3-4-5 35 i
SPT-16 | 22.5-24.0 1.5 4-5-6 28 1
SPT-17 | 24.0-255 049 3-4-3 26 _
SPT-18 | 255-27.0 0.8 1-1-4 24 -
SPT-19 ] 27.0-285 1.4 2-3-4 23 N
735.6' 28.5
FAT CLAY, light brown, moist, SET20 | 28.5.-30.0 1.1 3-d-4 26 7]
medium stiff, some fly ash Water added at 30.0—
SPT-21| 300-315 1.5 4-5-7 26 ft o keep sand out of |
augers
SPT-22 | 31.5-33.0 1.5 6-7-9 25
7311 33.0° N
SILTY SAND, light brown, SPT-23 | 33.0-345 1.5 7.9-7 20 i
saturated, loose to medium
dense, fine to medium grainad, SPT.24 | 345-38.0 12 1.2-4 20 7
some clay -

Stantec Consulting Services inc.

7116/09
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Project No. 175569042 Location N 553730.83, E 2441988.70 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-38 Total Depth 5131
Lithalogy Overburden {Sample # Depth Rec. Ft.| Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec.% { RunDepth Remarks
- ... - 3 -A- -
SILTY SAND, light brown, SPT-25 36.6-37.5 1.2 4-5-4 23
o saturated, loose to medium SPT-26 | 37.5-38.0 15 112 24 7]
| dense, fine to medium grained, i
| some clay (Continued) SPT-27 | 39.0-405 | 12 4.6.4 22 |
B SPT-28 | 40.5-42.0 0.¢ WOH- 23 ]
n WOH-1 _
| SPT-20 | 42.0-43.5 1.6 WOR-2-4 22 B
3 SPT-30 43.5-45.0 1.0 WOR-2-4 23 1
B SPT-31 45.G- 4865 1.2 3-5-5 20 B
717.6' 48.5'
] SAND, light gray, saturated, SPT-32 | 465-480 | 12 | 57-11 20 Boring backfilled with-
B dense, fine to medium grained, bentonite cement
grout from 0.0 ft fo
715.1 49.0' trace gravel SPT-33 48.0-495 1.0 21-22-12 18 51.3 1t o
- Shale (Augered) |
SPT-34 | 49.5-51.0 1.3 8-9-8 -
- 712.8' 51.3' SPT.35.1. . 51.0.513 0a 5003 - -

FRABR_LEGAGY 171468117 KINGSTON ASH POND.G2J FRSM.GDT 71608

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consuiting Services Inc.

118109
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FRESKE LEGACY 171468117 KINGSTON ASH POND GPJ FUSK.CUT 600

Project No. 1756569042 Location N 553583.10, E 2441510.71 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-41 Total Depth 63.0ft
lLocation Kingston, Tennessee Surface Elevation 752.7 fi. (NGVD29)
Project Type Geotechnical Exploration Date Started 4121109 Cormpleted 4/21/09
Supervisor Ben Halada Driller Kent Clements Depth to Water 1501t Date/Time 4121109
Logged By Ben Halada Automatic Hammer 5 Safety Hammer[ ] Other[]
Lithology Overburden [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
7527 0.0 Top of Hole
FAT CLAY (Fill}, red brown, ~ “ .4~ :
B ist, soft o ) SPT-1 00-13 0 2-4-4 28 Boring advanced -
moist, 5 using 3 1/4 * Hollow
I~ 750.2 2.5 SPY-2 1.5-3.0 1.3 5-8-6 23 Stem Augers 1
F48.7- 30" BOTTOM ASH (Fitl), biack, moist, y
B \medium dense /- SPT-3 30-45 1.3 11127 19 Piston sampler and -
) suycker rods were
- FAT CLAY {Flll)l, red brown and SOT.4 45-6.0 0.2 5-6-11 15 utilized to obtain
. brown, moist, stiff {o very stiff, recovery during .
some gravel Shelby Tube
2 SPT-5 6.0-7.5 1.0 $-8-7 16 sampling i
» SPT-4: gravel in
SPT-8 7.5-9.0 1.3 17-34-26 13 Spoon
743.7 8.0 |
B LLEAN CLAY (Fift), red brown and SPT-7 9.0-10.5 1A A-5.5 19 A
brown, moist, medium stiff, some
- gravel SPT-8 | 105-120 | 14 2-4-6 17 SPT-8: gravelin -~
7407 12.0° SpOON )
i FAT CLAY, brown, maist, soft, SPT-9 | 12.0-135 12 9-14-8 19 |
some fine grained sand
B SPT-10 7 13.5-15.0 1.3 2-2-2 21 7
[ ST-1: sand in hottom—
. st | 150-170 | 10 - of tube .
7357 17.0 Woater added at 17.0 -
| SAND, gray, saturated, very SPT-111 17.0-185 1.0 1-4-1 18 ft to keep augers
loose, fine 1o medium grained, clear
3 some clay SPT-12 | 185-200 1.3 WOH- 19 T
- WOH-1 ]
N SPT-13 | 20.0-215 1.6 WOH- 23 N
WOH-WOH
B SPT-14 21.5-23.0 1.6 WOH-1-1 21 7]
B SPT-15 [ 23.0-245 1.3 WOH-1-2 20 -
[ SPT-16 | 24.5-26.0 1.4 WOH-1-1 18 T
. SPT-17 | 260-275 1.3 WOH-1-1 23 o
I SPT18 | 27.5-29.0 14 WOH-1-1 20 1
- SPT-19 | 29.0-30.5 1.5 1-WOH-~1 19 )
B SPT-20 § 30.5-32.0 i3 1-1-1 24 1
720.7° 32.00 0 ! i
5 SAND, light gray, saturated, $PT-21 | 32.0-335 1.3 4-5-5 18 A
medium dense, medium grained
3 SPT-22 | 335-350 1.3 4-4-8 19 I
!‘ SPT-23 | 350-365 1.3 1-3-6 20 .
THE0B

Stantec Consulting Services Inc.
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Project No. 175569042 l.ocation N 553583.10, E 2441510.71 (NAD2T)
Project Name  Kingston Ash Pond Boring No. S8TN-41  Total Depth 63.04
Lithology Qverburden Sample # Depth Rec. FL Blows |Mois.Cont. %
Elevation Depih Description Rock Core RQD Run Rec. Ff. | Rec. % | Run Depth Remarks
SPT-24: shale in tip -
PT-2 .5-38, , 4-5-9
7147 8.0 SPT-24 | 36.5-38.0 0.0 23 of Spoon ]
SPT-25 38.0-39.5 1.0 9-12-21 - R
[~ Shale, (Augered} SPT-26 | 39.5-41.0 11 | 11-16-23 - 7
708.7" 43.0 Began Core B
— Shale, dari gray, silty, very soft, —]
very thin bedded, with very thin fo i
thin limestone layers 0% 3.7 0.7 19 46.7 |
0% 6.3 0.8 13 53,0 i
Boring backfilted with-
bentonite cement
B grout from 0.0 frto
63.04 i
6389.7' 63.0" 0% 10.0 2.0 20 63.0

FMEM_LEGACY 71468147 KINGSTON ASH POND.GPY FMEM.GOT 7/48T3

Bottomn of Mole

Top of Rock = 38.0°
Elevation (714.7")

WOH = Weight of Hammer
WOR = Weight of Rods

Split Samples: SPT-2

Stantec Consuiting Services Inc.

7618



Project 171468117 Kingston Ash Pond
Sheef No. 1 of 1 Date 4/21/2009
Hole # STN-41 Rig# 710
Notthing 553,583.10 Surface Elevation (ft.) 752.7 Crew Kent Clements/Clayton Miller
Easting 2,441,510.71 Top of Rock Elev. {fi.} 714.7 Inspector Benjamin A, Halada
Boring Size 3 1/4 Hollow Stem Augers Pump Capacity 21 gpm Meter Type Sensus 5/8" SR il
Test Method US Bureau of Reclamation . Static Water Level 15.0' Meter # 67290595
Test Section Gauge Time of Test Meter Reading Total
Top Depth | Bottom Depth|  eading Start End | Merval | o of Test | Endof Test | . Vater CFM
{PSH {min-sec) {Gal / Cu F§)
45.0 53.0 25 0:00 100 1:00 256.99 257.05 0.06 0.08
25 1:00 2:00 1:00 25708 257.06 0.01 0.01
25 2:00 3:00 1:00 257.08 257.07 0.01 0.01
25 3:00 4:00 1:00 257.07 257.08 0.01 0.01
25 4:00 5:00 1:00 257.08 257.08 0.00 0.00
53.0 63.0 31 0:00 1:00 1:00 261.50 262.60 1.10 1.10
31 1.00 2:00 1:.00 262.60 263.70 1.10 1.10
31 2:00 3:00 1.00 263.70 264.70 1.00 1.00
3 3:00 4:00 1:00 264.70 265.68 0.88 0.98
31 4:00 5:00 1:00 265.68 266.70 1.02 1.02
31 5:00 6:00 1:00 266.70 267.70 1.00 1.00
31 6:00 7:00 1:00 267.70 268.71 1.01 1.01
31 7:00 8:00 1:00 268.71 269.70 0.98 0.99
31 8:00 9:00 1:00 269.70 270.7¢ 1.60 1.00
31 9:00 10:00 1:60 270.70 271.69 0.99 0.98
31 10:00 11:00 1:00 27163 272.68 0.98 0.99
31 11:00 12:00 1.00 272.68 27387 0.99 0.99
31 12:00 13:00 1:00 273.87 274.71 1.04 1.04
31 13:00 14:00 1:00 27471 275.64 0.93 0.93
31 14:00 15:00 1:00 275.64 276.61 0.97 0.97
Project # 171468117 Hole # STN-41 Inspector Benjamin A. Halada Date  4/21/2009
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LOG
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N 553623.48, E 2441513.69 (NAD27)

Project No. 175568042 Location
Project Name  Kingston Ash Pond Boring No. STN-42 Total Depth 51.51t
Location Kingston, Tennessee Surface Elevation 764.7 ft. (NGVDZ29)
Project Type Geotechnical Exploration Date Started 4/16/09 Completed 4/17/09
Supervisor Ben Phillips Driller Steve Bradford Depth to Water 27.01t Date/Time 4/16/09
Logged By Ben Philiips Automatic Hammer Safely Hammer(™ Other[ ]
Lithclogy Overburden iSampie # Depth Rec. Fi. Blows |Mois.Cont. %
Etevation Depth Description Rock Core RQD Run Rec. Ft. i Rec. % | Run Depth Remarks
764.7 0.0 Top of Hole
RAVEL (Fill), Gravel
- 763.4' 1.3 G (Fil), Grave SPT- 0.0-15 11 3-5-7 20 Boring advanced -
: ; using 3 1/4 " Hollow
3 FAT CLAY (Fil), brown, moist, SPT-2 | 1.5-3.0 13 | 8.10-11 17 Stem Augers .
3 medium stiff to stff, some silt ]
B 5PT-3 3.0-45 1.1 8.8.8 21 Piston sampier and -
sucker rods were
B SPT-4 45-6.0 1.2 3-4.5 19 utilized to obtain
L recovery during -
Shelby Tube
_ SPT-5 80-7.5 .1 6-8-10 23 sampiing
B SPT-6 75-9.0 05 6-8-8 25 1
- SPT-7 | 9.0-105 1.5 8-10-13 28 .
3 SPT-8 | 10.5-12.0 1.5 10-13-18 19 ]
= ST-1 12.0-14.0 1.6 - .
| SPT9 | 148-155 1.5 3-4-4 28 _|
B SPT-10| 155-17.0 1.5 3-5-5 20 7
I 184" SPT-11| 17.90-185 1.0 3-5-5 22 A
- BOTTOM ASH (Fill), black, moist, | sprqo | 1855 20.0 13 1.2.2 23 =
- medium dense ) ’ o]
2 SPT-13| 2060-215 15 9-11-8 18 N
742.7 22.0° "
2417 a0 FLY ASH (Fill, black, wet, very SPT-14 | 21.5-230 1.5 §-27-9 31 |
}
! \loose [\ spras| 230-245 | 15 | sz 24 i
. i BOTTOM ASH (Fill), black,
— 739.9 25.2 saturated, medium dense SPT-16 | 24.5-26.0 1.5 3-2-1 14 ]
| 7382 26.5 FLY ASH (Fill}, black, saturated,
o \Very loose /‘ SPT-A7§ 26.0-275 1.3 3-4-4 22 E
&l SAND with Clay, brown, wet, SPTA18 | 27.5-20.0 1.5 3-3-3 23 ]
% - loose, some silt .
gl SPT-19 | 20.0-305 14 2-4-2 19 _
£ ]
al SPT-20 | 30.5-32.0 1.3 3-4-4 20
il i
g
4 7314 33,3 SPT-21| 32.0-33.5 1.5 2-3-3 23 i
8 N
E SAND, browr, wet, loose to very spT-22 | 335. 350 15 3.-4-5 23
sl dense _
4 SPT23| 350-365 | 15 | 566 23 1

Stantec Consuiting Services Inc.

7116/08
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EMSH_LEGACY 171668117 KINSSTON ASH POND.GPS FMSM.GOY 71608

Project No. 175569042 Location N 553623.48, E 2441513.69 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-42 Total Depth 5154
Lithology Overburden Sample # Depth Rec. Ft.1 Blows jMois.Cont. %

Elevation Depth Description Rock Care RQbD Run Rec. Ft. | Rec. % | Run Depth Remarks
SAND, brown, wet, loose o very SPT-24 | 365-38.0 1.5 3-4-4 21 .
dense (Confinued) ]

SPY25| 38.0-395 1.5 4-3-2 23 i
SPT-26 | 38.5-41.0 1.5 2-4-6 22 ]
SPT-27 1 41.0-425 1.5 4-5.5 22 ]
SPT-28 | 42.5-44.0 1.5 9-3-2 22 N
SPT-28 | 440-455 1.5 4-5-5 20 ]
SPY-30 | 455-470 1.6 3-4-4 22 “
Boring .backﬁlled with
SPT-311 47.0-485 15 | 142227 22 bentonite cement
grout from 0.0 ft to
5154 -]
SPT-32 1 48.5-50.0 1.5 20-32-45 21
713.7 51.0' SPT-33 | 50.0-51.5 1.5 11-27-40 21 .
s 1 5

Shale, {Augered) Ve

Auger Refusai /
Boitom of Hole

Stantec Consulting Services tnc.

16108
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FISN_LEGACY 171469117 KINGSTON ASH POND.GPI FUMSRLGDT iatlR

Page: 1 of 2
Project No. 1756568042 Location N 554004.68, E 2441548.50 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-43 Total Depth 54.0 ft
Location Kingston, Tennessee Surface Elevation 765.9 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/6/08 Completed 4/7/09
Supervisor Ben Halada Driller Kent Clements Depthto Water 11.01t Date/Time 4/7109
Logged By Ben Halada Automatic Hammer 5 Safety Hammer{™]  Other[—3
Lithalogy Qverburden |Sample # Depth Rec. Ft. Blows [Mois.Coni. %
Elevation Depth Descripfion Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.9' 0.0 Top of Hole
[ N\IZBRZTIND2 S T\ GRAVEL (Fi ;
- N\ L (Fi), gray, moist, dense /| gpT.1 0.0-15 1.3 | 15-26-25 12 Boring advanced -
N , ! Overburden (Fill), mix of clay, ash, using 3 1/4 " Hollow |
763.4 2.5 gravet and sand SPT-2 1.5-3.6 1.1 25-14-9 14 Stem Augers
" 7624 3.8 7
BOTTOM ASH {Fill), black, maist, SPT-3 30-4.5 1.3 5-4-11 21 .
- 781.4' 4.5 1 ; ’ ) ' Piston sampter and -}
\medlum dense, some fine graaned/ sucker rogs were
— sand SPT-4 4.5-86.0 1.4 41419 10 utilized to obtain
. . recovery during -
FAT CLAY (Fiil), red brown, SPT-5 6.0-6.8 08 | 50-50/0.3 12 Sheiby Tube
- moist, medium stiff, some chert sampling -1
i BOTTOM ASH 55% / FLY ASH SPT-6 {1 75-90 15 § 14-35-34 21 T
. 45% (Fill), black, saturated, -
n medium dense to dense SPT-7 | 9.0-105 14 | 1517-19 20 |
B SPT-8 10.5-12.0 14 §-8-18 17 —
R SPT-¢ | 120-135 1.2 12-15-14 23 §
B SPT-10| 13.5-15.0 1.1 3-8-7 19 7]
3 SPT-11| 15.0-16.5 1.1 7-5-3 26 -
B SPT12 | 16.5-18.0 1.0 2-2-2 28 T
R SPT-13| 18.0-195 13 122 24 A
B X \ SPT14 | 195-21.0 0.5 3-2-1 24 “
744,89 21.0 SPT-15: wood 1
i FLY ASH (Fiil), black, saturated, SPT-15 | 21.0-225 1.3 R 20 fragments in samgple )
very loose
B SPT-16 | 22.5-24.0 0.4 WOH- 30 h
.. WOH-2 .
- SPT-17 | 24.0-255 0.6 4-2-1 23 _
B SPT-18 | 255-27.0 0.0 WOH- - 7
= WOH-WOH SPT-19: wood -
737.9 28.0' SPT-19 1 27.0-285 12 1.2.3 30 fragments in sample |
| SILTY CLAY, brown, moist, soft |
ST-1 28.5-30G.5 20 -
2 SPT-20 | 30.5-32.0 0.8 WOM- 27 1
733.9 32.0 WOMH-WOH i
i FAT CLAY, brown, maist, very SPT-211 32.0-335 14 | WOH-1-1 23 n
soft to soft, some fine grained
- sand SPT-22 | 33.5-35.0 10 4-4-3 23 .
r SPT.23 | 35.0-36.5 1.0 1.9-1 22 N

Stantec Consulting Services Inc.

7116109
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Project No. 175568042 Location N 554004.68, E 2441548.50 (NADZ7)
Project Name  Kingston Ash Pond Boring No. STN-43 Totai Depth  54.0ft
Lithology Overburden [Sample # Depth Rec. Fi. Biows {Mois.Cont. %
Elevation Depth Desaoription Rock Core RQD Run Rec. F1. | Rec. % | Run Depth Remarks
i FAT GLAY, brown, moist, very SPT-24 | 36.5-38.0 10 3-4-4 23 7]
o soft to soft, some fine grained ST-2: sand in bottorn
- sand (Confinued) ST-2 28.0 - 40.0 17 _ to tube |
725.9' 46.0° ]
1 SAND, light brown, saturated, spras | 40.0-2415 13 1-4.2 29 |
toose, fing grained, trace clay
B SPT-26 | 41.5-43.0 1.0 4-4-3 21 1
- SPT-27 | 43.0-435 | 05 | 50-10/0.0 25 SPT-27: sandstone -1
) in tip of spoon
™ SPT-28 445 - 46.0 1.0 11-30-35 18 o
718.9' 47.0° SPT-28 46.0-47.4 1.3 4-50-48/0.4 14 B
- SPT-30 | 47.5-49.0 | 05 | 13-14-15 24 SPT-30: shale in tip
716.9" 49.0° of spoon

Sandstone, (Augered) .
SPT-31 480505 0.5 5-14-15 -

i SPT-32 | 50.5-52.0 13 | 71418 - Boring backfilled with

5 Shale, (Augered} beﬂto?lte cemznt
grout from .0 & to

| SPT-33 52.0-535 1.1 13-18-18 i 540 ft

711.9 54.00

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

FAUSH IEGACY 75458147 KINGSTON ASH POND.GPJ FMSIAGOT 71800

" " 7116/08
Stantec Consulling Services Inc.
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Project No. 175569042 Location N 553740.50, E 2441308.40 (NADZT)
Project Name  Kingston Ash Pond Boring No. STN-45 Total Depth 48.5 ft
Location Kingston, Tennessee Surface Elevation 763.2 ft. (NGVD28)
Project Type Geotechnical Exploration Date Started 5/12/09 Completed 5/13/09
Superviser Ben Halada Driller Sam Wilks Depth o Water B.0ft Date/Time 5/12/09
L.ogged By Greg Budd Automatic Hammer [) Safety Hammerszi  Other(]
Lithology Overburden [Sample # Depth Rec. Ft, Blows |Mois.Cont, %
Elevation Depth Description Rock Core RQD Run Rec. Ft. i Rec. % | Run Depth Remarks
763.9' a.0 Top of Hole
| I8 INL2L/ T GRAVEL (Fill), light gray, dry
- X . ary, SPT-1 5.0-15 0.9 8-7-20 22 |
Ww\road material
B LEAN CLAY (Fill), red, dry, sti, SPT-2 1.5-3.0 1.0 12-20-13 22 h
- 7604 3.5 | \with chert 1
- SPT-3 30-45 15 7-3-3 22 i
BOTTOM ASH {Fill), gray black,
7584 55 dry, dense, with Fly ash SPT-4 45.6.0 0.8 8712 21 )
" 757.4' 6.5 LEAN CLAY {Fill), brown, dry, soft N
- to stiff, with chert SPT-5 8.0-7.5 15 | 254524 19 |
- BOTTOM ASH (Fill), gray black, SPT-6 7.5-6.0 0.9 20-8.7 19 -1
n dry, dense -
- LEAN CLAY (Fill), red brown, dry, SPT-7 ¢ 90-10.5 0.7 6-4-5 30 -
B stiff, with chert i
SPT-8 | 10.58-120 0.5 2-2-2 33
- 751.4" 12.5' 7
- BOTTOM ASH (Filt), gray black, SPT-9 | 120-135 | 15 | 4815 26 -
- s?t;’?ted’;me fo very dense. SPT-A0 | 135-149 | 14 | 3240 20 -
| with fly as 28/0.4 —
N SPT-11 15.0-16.5 1.5 20-20-16 26 E
746.9' 17.0° i
FLY ASH (Fifl), gray, saturated, SPT-12 18.5-18.0 1.5 15-19-21 25 |
B loose to medium dense, siity, very .
5 fine grained SPT-13 | 18.0-195 0.5 4-5-10 26 A
B SPT-14 | 19.5-21.0 0.9 566 29 -
741.9" 22.0 SPT-15 | 21.0-225 1.0 5-8-7 a2 y
B BOTTOM ASH (Fill), gray black, i
saturated, medium dense, with SPT-16 | 22.5-240 0.8 5-8-7 27
B some coarse black coal refuse 1
738.9° 250" SPT-17 1 24.0-255 1.5 3-1-2 32 ]
1 FLY ASH (Filt), gray, saturated, |
loose to medium dense, very fine SPT-18 | 255-27.0 1.5 3.4.5 33
1 grained, siliy with coarse black .
= SPT-18 | 27.0-285 1.5 6-7-7 23
s 7354 08 5 coal refuse i
=
g o ' } SILT, light brown, saturated, soft, SET.20 | 28.5-30.0 0.4 5.4.2 25 7]
g 7389 30.9 trace fine grained sand .
18 LEAN CLAY with Silt, brown, SPT-21| 300-315 | 15 6-6-6 24 i
§ | saturated, soft to medium stiff ]
g SPT-22 1 31.5-33.0 1.5 5-7-5 23
8l SPT23| 33.0-345 | 15 5-4-3 26 .
i ST | 345-365 | 20 - N
i N

Stantec Consuiting Services Inc.
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Project No. 175560042 Location N 553740.50, E 2441308.40 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-45 Total Depth 48.5 1t
Lithology Overburden {Sample # Depth Rec. Fi. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec, F{. | Rec. % | Run Depth Remarks
LEAN CLAY with Silt, brown, SPT-24 | 38.5-38.0 1.5 2-3-4 25 7
saturated, soft to medium stiff -1
{Continued)} SPT-251 38.0-395 1.5 WOH- 26 N
' ‘ WOH-6
723.9 40.0 , |
SILTY SAND, brown, saturated, SPT-26 | 39.5-41.0 15 WOH-7-6 24 |
ioose fo dense, fine grained, wall
rounded, well graded, with SPT-27 | 41.0-425 0.5 3-5-5 22 ]
manganese stained sandstong, .
fragments from 45.5 to 47.0 SPT-28 | 42.5-44.0 1.0 577 22 |
SPT-29 ! 44.0-455 0.8 7-5-7 25 ]
SPT-30 ] 45.5-47.0 0.5 18-28-18 18 7]
716.4' 47.5 7]
SPT-31 | 47.0-484 0.3 20-50- - N
7164 48.5' 3004

FMSM_LEGACY 171463717 KINGSTON ASH PORD.GPY FMSRLGET 771809

\Shale, {Augered) /

Auger Refusal /
Bottom of Hole

Stantec Consulting Services Inc.

THBAY
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Project No. 175569042 Location N 553747.39, E 2441146.83 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-47 Total Depth 39.5 ft
tocation - Kingston, Tennessee Surface Elevation 753.4 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 3/30/09 Completed 3/31/09
Supervisor Ben Halada Drilier Kent Clements Depth to Water 7.0t Date/Time 3131109
Logged By Ben Halada Automatic Hammer[=  Safety Hammer3  Other[J
Lithology Overburden [Sample # Depth Rec. Fi. Biows | Mois.Cont. %,
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
753.4' 0.0" Top of Hole
LEAN CLAY (Fill), red brown, SPT-A 0.0-15 1.2 1740 18 _
7519 1 15 | moist, medium stff 0 Boring advanced 7
: using 3 /4 " Hollow |
Bottom Ash 40% / Fiy Ash 60% SPT-2 | 1.5-30 15 ) 191819 18 Stem Augers
7499 3.5 (Filt), black, molst, medium dense <PT-3 30 12 Py 7
7404 A0 - 0-45 . -7 18
74D }- T All ST samples -
~_Z48.9 .48 \L&J?‘N CLAY {F'").‘ fight brown, [ recovered using a
maist, medium stiff SPT-4 | 45-60 1.0 5.7-7 16 fixed head piston
BOTTOM ASH (Fill), black, moist, sampler .
45 - medium dense SPT-5 | 6.0-75 1.1 5-7-8 17 i
FASA 20—} LEAN CLAY (Fil), light brown, SPT6 | 7.5-9.0 13 | 3216-9 8 §
moist, medium stiff .
GRAVEL {Fill), gray, moist, dense ST-1 ¢.0-11.0 1.0 o —
LEAN CLAY, light brown, -1
i SPT-7 11.0-12.5 1.1 3-2-2 17
740.9° 12.5 saturated, soft, some fine grained .
sand, some gravel Ve
X SPT-8 12.5-14.0 1.5 WOH-1-1 19 7]
SAND, light brown, saturated, "
very loose to loose, fine grained, SPT-9 14.0 - 15.5 41 5.0.2 18
trace clay ’ ) -
SPT-10 15.5-17.0 1.2 1-1-1 19 7
SPT-11 17.0-185 1.3 WOH-1-1 17 B
SPT-12 | 18.5-20.0 1.3 WOH-1-1 20 7]
SPT-13 ] 20.0-215 1.4 WOH-1-1 18 N
SPT-14 | 21.5-23.0 1.2 WOR- 20 ]
WOH-1 N
SPT-15: 23.0-245 1.3 1-1-1 18 i
SPT-18 | 24.5-26.0 14 1-1-1 19 7
SPT-17 260-27.5 1.4 1-1-% 19 i
725.4' 28.0' |
SAND, light brown and gray, SPT-18 | 27.5-29.0 1.3 1-3-2 21 |
I R i i i
saturated, very loose, fine grained SPT19 | 29.0-305 12 133 1 |
SPT-20 [ 30.5-320 1.3 1-2-2 18 ]
720.4° ek SPT-21 3246-385 1.2 2-3-3 20 E
SAND, light gray, saturated, very
loose fo medium dense, fine to SPT.22 | 33.5-35.0 0.1 WOH-2-3 21 1
medium grained Boring backfilled with—
| AT 36.0° SPT-23 | 35.0-36.5 1.2 2.9-12 23 bentonite cement
grout from 0.0 ft to

Stantec Consulting Services Inc.

THBI09
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Project No. 175569042 Location N 553747.39, E 2441146.83 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-47 Total Depth 39.5 ft
Lithology Overburden [Sample # Depih Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. [ Rec. % | Run Depth Remarks
SPT-24 | 365-280 | 1.1 | 101230 - 3951t .
. SPT-25 | 38.0-3889 0.8 12-50/C.4 -- 1
T13.9 39.5 Shale, (Augered) (Continued) "

Auger Refusal /

Bottom of MHole

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consulting Services Inc.

THE/08
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Project No. 175569042 L.ocation N 553733.63, £ 2441141.18 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-47A Total Depth 7.5 ft
Location Kingston, Tennessee Surface Elevation 753.1 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/30/G9 Compieted 4/30/09
Supervisor Ben Halada  Driller Sam Wilks Depth to Water N/A Date/Time N/A
Logged By Greg Budd Automatic Hammmer 2 Safely Hammer(Z] Other[T]
Lithology Overburden Sample # Depth Rec. Fi. Blows |Mois.Cont. %
Elevation | Depih Description Rock Core | RQD Run Rec. Ft. 1 Rec. % | RunDepth Remarks
753.1 0.0° Top of Hole
3 OVERBURDEN, (Augered without Boring advanced -
sampling) using 3 1/4 * Hollow
3 Stem Augers 7]
" 745.6° 7.5 ]
- No Refusal / 7]

FAESM_LEGACY 171463117 KINGSTON ASH POND.GPY EMSM.GHT 7riead

Bottom of Hole

PZ Installed, tip &t elevaiion 746.9'

Flushmount welf cover and concrete pad instalied.

Stantec Consulting Services Inc.

7{16/09
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Project No. 175560042 Location N 553771.75, E 2441159.01 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-48A Total Depth 225 ft
{ocation Kingston, Tennessee Surface Elevation 765.3 ft. (NGVDZ28)
Project Type Geotechnical Exploration Date Started 4/21/G9 Completed 4/21/09
Supervisor " Ben Halada Driller Steve Bradford Depth to Water  N/A Date/Time N/A
lLogged By Adam Smith Automatic Mammer[]  Safely Hammer(Z] Other[ ]
Lithology Overburden [Sampie # Depth Rec. Fi.1 Blows iMois.Cont. %

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

765.3" 0.0 Top of Hole

742.8' 22.5'

Overburden, See log for STN-48

Boring advanced
using 3 1/4 " Hollow
Stemn Augers

FRSM_LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GOT 7180

No Refusal /
Bottom of Hole

Two PZ's Installed, tip at etevation 757.1' and 746.1

Flushmount well cover and concrete pad installed.

Stantec Consulting Services Inc.

FZAEIE]
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Project No. 175569042 Location N 553769.40, E 2441163.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-48B Total Depth 48.2 ft
L.ocation Kingston, Tennessee Surface Elevation 765.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/21/09 Compig-:,e.ted 4/21/08
Supervisor Ben Halada Driler Steve Bradford Depth to Water  N/A Date/Ti'me N/A
Logged By Adam Smith Automatic Hammer(["]  Safety Hammer[J Other[]
Lithalogy Overburden [Sample # Depth Rec. Ft.| Blows [Mois.Cont. %

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

765,3' 0.0' Top of Hole

FMSM LEGACY 171463117 KINGSTON ASH POHO.GPE FMSM.GDT 2603
]

Overburden, See jog for STN-48

Bering advanced .
using 3 1/4 " Hollow
Stem Augers

Stantec Consulting Services inc.

69
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Project No. 175565042 Location N 553769.40, E 2441163.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-48B Total Depth 48.2 1t
Litholcgy Overburden [Sarnpie # Depth Rec. Fi. Biows |Mois.Cont. %
Elevation Depth Descripton Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks

B Overburden, See log for STN-48 7
5 (Confinued) 7]
L. 7174 48.2' ]
- No Refusal /

FASM_LEGACY 177466117 KRGS TON ASH POND.GPY FASSH.COT e

-—‘rﬁl

Bottom of Hole

PZ Instalied, tip at elevation 720.1'

Protective well cover and concreie pad instalied.

Stantec Consulting Services [nc.

7116109
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Project No. 175569042 tocation N 553773.29, E 2441154.53 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN~48 Total Depth 54.0 ft
Location Kingston, Tennessee Suface Elevation 765.3 fi. (NGVD29)
Project Type Geotechnical Exploration Date Started 3/31/09 Completed 3/31/09
Supervisor Ben Halada Driller Kent Clements Depth to Water 2001t Date/Time 3/31/09
Logged By Ben Halada Automatic Hammer Safety Hammer[—J Other[]
Lithology Overburden Sample # Depth Rec. Fi. | Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Re¢. Ft. | Rec. % | Run Depth Remarks
765.3" 6.0 Top of Hole
LEAN CLAY (Fill), red brown, : - -3 .
B moist, medi ;]sgiﬁresonzzv:;ert ST 00-15 2 139 % Boring advanced 7
» meaiu ' using 3 /4 " Hollow
[ SPT-2 1.5-3.0 1.4 3-4-5 22 Stem Augers .
3 SPT-3 3.0-45 1.1 5-6-7 21 Al ST samples i
recovered using a
- fixed head piston
i ST-1 4.5-6.5 1.7 - sampler i
B SPT-4 6.5-8.0 1.3 5-7-7 24 T
B SPT-5 8.0-95 1.2 3-5-7 25 i
755.8' 9.5
— FAT CLAY (Fill), red brown, SPT-6 95-11.0 1.4 3-5.5 28 —
- saturated, very soft, littie chert i
i SPT-7 | 11.0-125 1.3 3-7-5 31 i
B SPT-8 | 12.5-14.0 1.0 6-6-7 28 -
e 87-2 14.0- 6.0 1.0 - -
5 SPT-9 | 18.0-175 0.8 | WOR-1.2 30 |
B SPT-10} 17.5-18.0 1.2 | WOR-2-2 32 7
- ST-3: r;efused at1.6 -
745.3 20.0 sT.3 19.0-21.0 1.0 - gjba;h in bottere of |
3 Bottom Ash 60% / Fiy Ash 40% SPT-11 | 20.0-21.5 1.3 6-7-7 25 A
(Filty, black, saturated, loose
"~ SPT-12 | 21.5-23.0 1.2 7-9-3 29 N
741.3' 240 SPT-13| 23.0-24.5 1.1 1-WOH- 24 i
- LEAN GLAY, light brown, WOH SPT.A4: roos in tio —
saturated, very soft, some silt, SPT-14 | 245-260 | 14 | WOR- 21 atspoon P
B some fine grained sand WOR-WOR 7]
ol SPT-15| 28.0-275 10 {1 WOR-1-2 23 i
| AT 27.5'
5 SAND with Clay, light brown, SPT-16 | 27.5-29.0 .1 2-2-2 22 ]
it saturated, very loose to loose, i
B some silt SPT-17 | 20.0-305 | 14 3-1-2 21 .
g
2 SPT-18 1 30.5-32.0 12 2-2-3 21 B
5 B SPT-1g | 32.0-335 0.9 | WOR-1-1 20 A
% " ST-4; sand in hottom
il ST-4 | 335-355 1.8 . of tube |
il 5PT-20 | 355.37.0 | 1.3 1-1-1 19 7

Stantec Consulting Services Inc.

7716/09
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Project No. 175569042 L.ocation N 553773.29, E 2441154.53 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-48 Total Depth 54.0 ft
Lithology Overburden {Sample # Depth Rec.Ft.| Blows [Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
7283 T N37.0./ a
5 SAND, light brown, saturated, SPT-21 37.0- 38.5 13 WOR- 21 Water added at 38.0
i very ioose, fine grained, trace clay WOR-WOR] # to keep augers '

8PT-22 | 385-40.0 1.1 WOR- 23 clear

... WOH-1 _
. SPT-23 40.0-41.5 1.3 1-2-2 21 N
. SPT-24 | 41.5-43.0 1.2 1-1-2 23 7
N SPT-25 430-445 1.3 WOR-1-1 21 N
[ 719.8 455 SPT-26 | 44.5-46.0 1.2 5-6-10 21 ]
™ SAND, light gray, saturated, 1
| loose, fine grained SPT-27 | 46.0-47.5 1.1 453 24 SPT.28: sandsione -
3 sPr28 | 475.483 | 08 6-50 19 in fip of spoon

716.3' 49.0' ]
- SPT-28 1 48.0-50.5 1.0 81117 - _
i Shale, (Augered) SPT-30 | 505-520 | 10 | 151817 - Boring backfilled with

’ ' bentonite cement

3 : ) . - grout from 0.0 & to
] SPT-31 520-529 0.6 35-50/0.4 B4 O Tt ]

711.3" 54.0'

FRSV LEGACY 471485417 KNGS TOM ASH POND.GPS FMSM.GOT 171609

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consulting Services Inc.
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FHSM_ LEGACY 174468177 KINGSTON ASH BOGND.GPY EMSM GOT THE08

Project No. 175569042 Location N 553921.85, E 2441024.39 (NAD2T7)
Project Name  Kingston Ash Pond Boring No. STN-49 Total Depth 47.5 ft
Location Kingston, Tennessee Surface Elevation 763.1 ft. (NGVDZ29)
Project Type Geotechnical Exploration Date Started 5/14/09 Completed 5/15/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water 9.01t Date/Time 5/14/09
Logged By Brad Smiley Automatic Hammer Safety Hammer(Z1 Other[)
Lithology Overburden Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Rurn Rec. Ft. | Rec. % | Run Depth Remarks
763.1' o0 Top of Hole
GRAVEL (Filt
61 6 15 (Fiie} SPT-1 0.0-1.5 15 | 810-14 16 Boring advanced -
. using 4 /4 " Hollow
FLY ASH {Fill), dark gray to black, SPT-2 1.5-3.0 1.2 11-12-14 21 Stem Augers T
meist, medium dense to dense -]
SPT-3 3.0-45 1.1 17-15-12 15 N
SPT-4 45-86.0 1.0 7-6-7 19 1
8975 8.0-7.5 1.0 77T 17 |
SPT-6 7.5-9.0 1.1 777 4 1
PT-7 | 8.0-105 1.3 352 18
7528 10.5' s -
FAT CLAY {Fill}, brown, moist, SPT-8 105-12.0 0.2 1-1-1 22 7
soft Water added at 12.0
SPT9 | 12.0-135 1.0 1-5-8 21 ff to keep augers
749.8' 13.5' clear
BOTTOM ASH (Fill}, black, maist, SPT-40 1 43.5-15.0 13 9-11-16 17 7]
medium dense -
SPT-11 | 15.0-18.5 0.7 2.4-8 22 .
SPT-12 | 16.5-18.0 0.8 5.4.2 22 T
PT-13| 18.0-19. 1.1 1-1-2 25
743.6' 19.5° 5 93 ]
FLY ASH (Fill), black, moist, SPT-14 | 19.5-21.0 1.5 7-6-5 32 ™
medium dense, trace clay -3
SPT-1 21.0-22 . 717 32
740.6' 22.5' 3 ° 06 7]
BOTTOM ASH (Filf), black, moist, | spy.16 | 22.5-24.0 1.0 7-6-6 26 T
loose to medium dense N
SPT-17 | 24.0-255 08 -2-1 27
737.6' 25.5' 3 ™
LEAN CLAY, brown, moist, very SPT-18 25.5.27.0 1.5 4.1-1 o2 -]
soft to medium stiff ]
SPT-19| 27.0-285 0.6 WOR- 21 .
WOR-WOR]
SPT-20 | 28.5-30.0 1.2 2-3-5 25 7
SPT-21 1 30.0-31.5 1.4 4-5-6 24 |
$PT22 | 31.5-330 1.4 4.7-9 22 ]
SPT-23 | 33.0-34.5 11 2.4.6 23 .
SPT-24 | 34.5-36.0 1.5 3-4-5 24 ]

Stantec Consulting Services Inc.

7THME/08
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Project No. 175569042 Location N 553921.85, E 2441024.39 (NADZT)
Project Name  Kingston Ash Pond Boring No. STN-49 Total Depth 475 1t
Lithology Overburden jSample # Depth Rec. Fi. Biows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
i LEAN CLAY, brown, moist, very SPT-251 36.0-37.5 15 4-5-4 2 ]
[~ soft ic medium sti# (Contf'nued) SET-26 37.5-39.0 1.5 4-5-4 25 I
724.1 39.0° ]
SAND ist, . . - ..
= ,'brOWﬂ,'mOISt loose, fine SPT-27 | 39.0-405 1.5 5.6 21 SPT-31: sandstone —
to medium grained, some clay in tip of spoon
i T- 40.5-42.0 1.5 -3~ 20
AR 42.0' SP1-28 533 |
D, b R , i _ L4325 R , )
i SAND, brown, safurated, medium | gp7-29 | 42.0-43.5 1.5 3-4-8 21 Boring backfllled with
dense, fine to medium grained bentonite cement
3 ‘ SPT-30 | 43.5-45.0 1.5 4-5-6 22 grout from 0.G ft fo
718.1' 45.0' 4751t -
i Sandstone {Augered) SPT-31 | 45.0-465 14 | 27-20-25 - y
716.6' 46.5'
- 715.6' 47 5" Shale (Augered) SPT-32 | 46.5-47.5 0.5 26-50/0.5 - e

£LISM LEGACY ST446541T KRINGSTON ASH POND.GPY FHSIAGDT 11508

g

Auger Refusal /
Rottom of Hole

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consulting Services Inc.

7116109
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Project No. 175569042 Location N 553631.96, E 2440496.85 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-50 Total Depth 57.01
Location Kingston, Tennessee Surface Elevation 741.6 ft. (NGVD29)
Project Type Geotechnical Exploration Date Starfed 4/15/09 Completed 4/16/09
Supervisor Ben Phillips Driller Steve Bradford Depth to Water 4.6 ft Date/Time 4/15/09
Logged By Ben Phillips Automatic Hammer Safety Hammer[1 Other{ 7]
Lithalogy Overburden [Sample # Depth Rec. Ft.i Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. FL. Rec. % | Run Depih Remarks
7416 0.0' Top of Hole
FAT CLAY (Fill), brown, moist, . - 5 !
soft, som é e) rained sand ST 00-19 "2 ¥ “® Boring advanced N
oft, some fine g using 3 /4 * Holiow
SPT-2 1.5-3.0 0.9 2-2-3 22 Stemn Augers T
SPT-3 3.0-4.5 1.1 3-2-3 23 Piston sampler and
sucker rods were
SPT-4 4.5-8.0 0.6 2-3-4 16 utifized to obtain
recovery during -
Shelby Tube
SPT-5 80-75 1.2 1-3-3 17 sampling i
733.1 8.5 SPT-6 75-90 0.7 WOH- 23 B
FLY ASH (Fill), black, moist, very \WOH-WOH -
loose ST-1 9.0-11.0 13 - .
SPT-7 | 11.0-125 1.5 WOH- 26
729.1" 12,5 WOH-WOH A
LEAN CLAY (Filt), brown, wet, SPT-8 | 125-140 1.3 3-4-3 22 )
727.6 ‘%40" soft 5 -
. SPT-0 | 14.0-15.5 1.0 WOH- 24 _
FLY ASH (Fill}, black, wet, very WOH-2
ioose m
SPT-10 | 155-17.0 1.5 WOH- 26
WOH-WOH i
723.6 18.0° SPT-11| 17.0-185 1.5 3-4-5 27 N
£ EAN CLAY, brown, wet, soft, |
some fine grained sand and silt SPT-12 1 18.5-20.0 1.5 WOH- 32
WOH-3 -
ST-2 200-220 1.8 . -
: SPTA1 22.0-23. 1. -3-3
718.1 23.5 3 33 3 3 3 .
SAND, gray, saturated, loose, SPT-14 | 235-250 12 WOH- 27 7
some sitt M OH-WOHM |
SPT-15 | 25.0-26.5 0.7 WOH- 27 ]
WOH-WOH
SPT-16 | 26.5-28.0 1.5 1-1-1 20 1
SPT-17 | 28.0-295 1.6 2-4-5 22 ,m
SPT-18 | 20.5-31.0 1.5 3-6-5 17 ™
SPT-19 | 231.0-325 1.5 157 17 .
$PT-20 1 32.5-34.0 1.5 | WOR-2-4 21 !
| SPT-21 | 34.0-355 1.5 3-4-4 19 o
705.9" 35.7"
SpPT-22| 355-37.0 1.5 | 25-20-10 - ]

Stantec Consulting Services Inc.

71809
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Project No. 175568042 t.ocation N 553631.96, F 2440496.85 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-50 Total Depth 57.0 ft
Lithology Qverburden {Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
" Began Core 7
» Limestone, gray, fine grained, N
" hard, with shale partings, 35° to ]
] 45° bedding angle (Confinued} 0% 40 06 15 41.0 |
. 6954 46,2 0% 5.0 24 48 46.0 ]
- Shale, gray, sofi, with ccoasional T
-~ limestone partings, slickensides "
- throughout, 35° to 45° bedding .
angle
- 9 &% &.0 3.5 70 810§ Boring backfilled with
benionite cement
3 grout from 0.0 ft i
- 57.0ft o
684.6' 57.0° 0% 6.0 3.9 65 57.0

Bottom of Hole

- Top of Rock = 35.7 .
- Elevation {705.9'}

WOH = Weight of Hammer
WOR = Weight of Rods

FMSM LEGAGY 171468117 KINGSTON ASH PGND.GPS PMSKM.GOT 1603

—nmn'"u_
|

. . 711609
Stantec Consutting Services Inc.



Project 171468117 Kingston Ash Pond
Sheet No. 1 of 1 Date 4/15/2009
Hole # STN-50 Rig #
Northing 553,631.96 Surface Elevation (ft.) 741.6 Crew Bradford / Criswell
Easting 2,440,496.85 Top of Rock Elev, (ft.) 705.9 Inspector Ben Phitiips
Boring Size 3 1/4 Hollow Stem Augers Pump Gapacity 21 gpm Meter Type Sensus 5/8° SRl
Test Method US Bureau of Reclamation Static Water Level 4.6' Meter # 67290695
Test Section Gauge Time of Test Meter Reading Total
Top Depth | Bottom Depth Rzesgi;g Start End (Etﬁg:i) Start of Test | End of Test ( Ga\fi:'aéir Ft) CFM
41.5 46 23 0:00 1.00 1:00 255.81 255,81 0.0¢ 0.00
23 1:00 200 1:00 255.81 255.81 0.00 0.00
23 2:00 3:00 1:00 255.81 258.81 0.00 (.00
23 3:00 4:00 1:00 255.81 265.8% 0.00 0.00
23 4:60 5:00 1:00 255.81 255.81 0.00 0.00
47 57 28 0:00 1:60 1:00 258.41 256.41 0.00 0.00
29 1:00 2:00 1:00 256.41 256.41 0.00 0.06
30 2:00 3:00 1:00 256.41 256.41 0.60 .00
31 3:00 4:00 1:00 256.41 258.41 (.00 0.00
32 4:00 5:00 1:00 256.41 256.41 0.00 0.00
0.00 0.00
Project # Hole # STN-50 Inspector Ben Philtips Date” 4/15/2009
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Project No. 175569042 Location N 553696.02, E 2440548.46 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-51  Total Depth 496 ft
Location Kingston, Tennessee Surface Elevation 750.4 ft, (NGVD29)
Project Type Geotechnical Exploration Date Started 4/14/09 Compieted 4/15/09
Supervisor Ben Philiips Driller Steve Bradiord Depth to Water  N/A Date/Time N/A
l.ogged By Ben Phiilips Automatic Hammer 52  Safety Hammeri3  Other(]
Lithology QOverburden [Sample # Depth Rec. Ft. Blows iMois.Cont %
Elevation [3epth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
750.4' 0.0 Top of Hole
GRAVEL (Fill
(Filly SPT-1 00-15 1.0 2-2-3 5 Boring advanced -
748.3' 24 . using 3 1/4 " Hollow |
: - SPT2 1.5-3.0 1.2 6-6-7 11 Stem Augers
FAT CLAY (Fill), brown, moist, ]
medium sfiff, some chert
fragments SPT-3 3.0-4.5 1.5 4-6-6 21 Piston sarpler and -
sucker rods were
SPT-4 4.5-6.0 0.7 8-3-3 26 utilized to cbtain
recovery during "
Sheiby Tube
SPT-5 60-75 0.9 5-4-6 27 sampiing A
SPT-6 75-90 07 2-2-5 29 ]
140.7 .1 SPT-7 | 9.0-10.5 1.2 7-7-7 20 _
LEAN CLAY (Fill}, brown, moist,
medium stiff, silty, some areas of SPT-8§ 105-12.0 1.1 5.8.5 17 E
fly ash ‘ 3
ST 12.6-13.5 0.0 - m
SPT-0 | 13.5-15.0 0.5 3-4-3 21 T
SPT-10 | 15.0-16.5 0.7 3-4-3 25 A
SPT-14| 18.5-18.0 1.1 4-43-4 20 ]
ST-2 18,.0-20.0 1.1 . -
SPT-12 1 200-21.5 1.3 1-3-3 21 |
SPT-13 | 21.5-23.0 1.1 3-6-8 21 7
ST-3 23.0-250 | 20 - -
725.4" 25,00 -
FAT CLAY, brown, moist, soft to SPT-14 | 25.0-26.5 1.3 244 25 ]
medium stiff, sandy
SPT-15| 26.5-28.0 15 5-4-5 25 7]
SPT-16 | 28.0-295 1.3 2-3-3 25 i
SPT-17 | 285-310 1.5 2-4-5 23 ™
719.0¢ 314" .
SILTY SAND, brown, saturated, SPT-18 | 31.0-325 1.2 222 20 -4
very loose ]
SPTA9 | 325-34.0 1.5 WOR- 20
WOR-WOR, A
- SPT-20 | 34.0-355 1.5 1-4-2 23 -
I SPT211 355-370 | 15 | WOH- 20 1

Stantec Consulting Services Inc.

TG0
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Project No. 175569042 Location N 553696.02, E 2440548.46 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-51 Total Depth 49.6 ft
Lithology Overburden 1Sample # Depth Rec. Ft. Biows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. ] Rec. % | Run Depth Remarks
WOH-WOH N
SILTY SAND, s ted,
ND, brown, saturated SPT-22| 37.0-385 | 15 | WOH- 24 i
very loose {Continued) WOHWOH
SPT-23 ! 385-40.0 1.5 WOH- 25 i
709.9° 40,5 \WOH-WOH T
SAND, gray, saturated, very loose §PT-24 3 400-41.5 15 | WORES 22 .
adium d , with si .
fo medium dense, with sift SPT-25 | 415-430 11 433 26
SPT-26 | 43.0-445 1.3 4.7-7 28 i
SPT-27 | 44.5-46.0 1.5 4.25-13 21 1
SPT-28 46.0 - 47.5 0.6 4-3-2 23 Boring backfilled with-
bentonite cement
704.5' 48.9' SPT-28 [ 47.5-49.0 1.5 14-22-28 22 gsr;(l}gtﬁfrom 0.0ftlo |
700.8' 49.6' SPT-30 [ 49.0-496 29-50/G.1 o

FMSM LEGACY 171403117 KINGETON ASH POND.GPY FMSM.GDT FHGNS

\Shale. (Augered) /

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Stantec Consulting Services inc.

7116108
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Project No. 175569042 Location N 553992 98, F 2440817.40 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-52 Total Depth 30.5%
Location Kingston, Tennessee Surface Elevation 753.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/20/09 Completed 4/20/09
Supetvisor Ben Halada Driller Kent Clements Depth to Water 1501 Date/Time 4/20/09
Logged By Ben Halada Automatic Hammer[32 Safety Hammer(ZJ Other[]
Lithotogy Overburdan [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
753.2" 0.0 Top of Hole
GRAVEL {Fill), gray, moist, loos . . -6 i
i o m diung clle)nfe Y o 0o%e SPT- 0.0-15 0 4-6-5 9 Boring advanced -1
@ using 3 1/4 " Hollow |
a SPT-2 1.5-3.0 0.0 5-9-7 - Stem Augers
750.2' 3.0 .
LEAN CLAY with Gravel (Fill}, SPT.3 3.0-4.5 1.2 6-5-4 20 .
T 748.7" 4.5 : : : - : : ' Piston samgpler and
brown, moist, medium stiff, with f sucker rods were
n ash SPT-4 | 45-6.0 1.2 323 27 utilized to obtain
- SAND with Gravel and Clay (Fill), ?ﬁ;‘éﬂgggng .
= light brown, moist, loose SPT-5 6.0-7.5 1.0 5-8-5 14 sampling -1
i SPT-6 7.5-9.0 1.0 4-6-7 17 "
n SPT-7 8.0-105 1.3 11-9-4 15 -
742.2' 11.0' i
B SAND, brown, moist, very icose SPT-8 | 105-120 0.8 5-3-3 2 ]
I . i ined,
] to loose, fine {0 medium graine SPT. 12.0- 135 13 122 10 |
some clay
B SPT-10 13.5-15.0 1.2 2-11 19 E
7382 15.0° —
SAND, brown, saturated, ve 2 . P
i loose, fine fo medium rainerg SPTIT ] 190-165 1o 12 21 Water added at 16.0 7
’ g ’ ft to keep augers
i trace clay SPT-12 | 16.5-18.0 1.2 WOH- 24 - | dlear
" WOH-1 _
n SPT-13 18.0-19.5 1.5 WOH- 25 ]
WOH-WOH
- SPT-14 19.5-21.0 12 WOH- 22 ™
- WOM-1 B
| SPT-16{ 21.0-225 0.2 WOM- 21 "
WOH-WOH
B SPT-16 22.5-24.0 0.5 WOH-1-1 22 N
729.2' 24,0/ i
LEAN CLAY, light brown, maoist,
B very soft, some fine to medium S 24.0-26.0 2.0 - N
3 grained sand _ -
- SPT-17 | 28.0-27.5 1.2 WOR- 21 .
WOH-WOH
B SPT-18 1 27.5-29.0 1.3 WOH- 21 7]
724.2' 29.0° WOH-1 -
n SAND, brown, moist, very locse, SPT-19 | 29.0-305 12 WOR- 22 ]
fine o medium grained, some WOR-WGH
i clay SPT-20 | 30.5-320 1.0 WOR- 22 ™
. WOH-1 .
B SPT-21 32.0-335 1.2 WOH-1-1 22 4
719.2 34.0° |
i SAND, light gray, moist, loose, SPT-22 | 33.5-350 1.2 | WOH-4-3 9 ]
fine to medium grained i
.ir SPT-23 | 35.0-36.5 1.2 2-3-5 26 Boring backfilled with-]

Stantec Consulting Services Inc.

7HE/08
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Project No. 175569042 t.ocation N 553992.98, E 2440817 40 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-52 Total Depth 39.51t
Lithotogy Cverburden [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. 1 Rec. % | RunDepth Remarks
» . . bentonite cement -
SAND, light gray, moist, loose, SPT-24 ¢ 36.5-38.0 .2 21-2 18 grout from 0.0 ft to
- fine to medium grained 38.51t 7]
714.2" 30.0' {Continued) SPT-25 | 38.0-39.5 13 | 22-24-37 11 i
7437 30,5

Shale, (Augered)

Auger Refusal /
Bottom of Hole

WQOH = Weight of Hammer

WOR = Weight of Rods

Split Samples: SPT-25

Stantec Consulting Services Inc.

111609
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Project No. 175569042 Location N 554011.12, E 2440902.46 (NAD27)

Project Name  Kingston Ash Pond Boring No. STN-53 Total Depth 51.5ft

Location Kingston, Tennessee Surface Elevation 763.9 ft. (NGVDZ9)

Project Type Geotechnical Exploration Date Started 4721109 Completed 4/21/09

Supervisor Ben Halada Driller Steve Bradford Depth o Water 6.0t Date/Time 4121109

Logged By Adam Smith Automatic Hammer52  Safety Hammer[J Other{ ]

Lithotogy Overburden Sample # Bepth Rec. Ft. | Blows (Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % { Run Depth Remarks
763.9' 0.0 Top of Hole
BOTTOM ASH (Fiil), black, maist . . 0. ,
_ e de; Se) SPT-1 | 00-15 1.2 6-9-8 23 Boring advanced
! using 3 1/4 " Hollow

5 SPT.2 1.5-3.0 1.3 14.17.22 17 Stem Augers ]
5 SPT-3 3.0-45 1.1 20-22-14 13 i
» SPT-4 45-8B0 1.2 6-9-6 19 T

1818 = SPT-5 8.0-7.5 12 4-3-3 26 )
B FAT CLAY (Fill), red to dark i o ' 7 y
- brown, moist, soft, some sand SPT-6 75.9.0 1.0 102 o7 -1
B SPT-7 | 9.0-105 0.6 2.3-1 34 _
B SPT-8 | 10.5-120 1.1 242 30 ]
- 871 12.0- 140 1.2 - =

298 e SPT-9 | 14.0-155 1.2 4-6-6 22 ]
— BOTTOM ASH (Fill}, black, moist, ) o ‘ - ]
- dense SPT-40 | 155-17.0 | 14 | 14-2232 18 y
5 SPT-11| 17.0-185 12 | 14-22-41 23 i
3 SPT-12 | 18.5-200 1.0 1-2-18 19 h
B SPT-13 | 20.0-215 1.5 6-18-32 21 i
B SPT-14 1.5-23.0 0.2 1-4-1B 18 E

740.9" 23.0' s5-23 |
B SILTY SAND, gray, moist to wet, SPT-15 230 - 24.5 1.4 211 24 |

joose

- SPT-16 | 24.5-26.0 0.9 WOH- 20 B
.. WOH-2 E
B SPT-17 | 26.0-275 13 2-3-3 22 i
- SPT-18 | 27.5-29.0 0.8 7-5.5 25 B
| SPT-19 | 28.0-30.5 1.4 6-2-3 23 N
3 SPT-20{ 30.5-32.0 1.2 2-3-3 22 B
i SPT-21 | 32.0-335 1.3 2-5-3 23 i
B SPT22 | 33.5-350 08 3-4-4 23 7
R SPT-23| 35.0-36.5 08 3-4.3 23 i

ERSM LEGACY 171468717 KINGSTOR ASH FONDLGPI ERSM.GDT 771603

. . 7116/08
Stantec Consulting Services inc.
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Project No. 175569042 Location N 554011.12, E 2440902.46 {NADZ2T7)
Project Name  Kingston Ash Pond Boring No. STN-53 Total Depth 51.5
Lithology Overburden [Sample # Depth Rec. Fi. Blows |Mois.Cont. %,
Elevaiion Depth Description Rock Core RQD Run Rec. Fi. | Rec.% ! Run Depth Remarks
SPT-24 36.5-38.0 1.0 2-4-6 23 B
7259 38.0 ]
SAND, fight brown, saturated, SPT-25 28.0-39.5 1.1 1.2-5 29 ]
loose o dense, fine o medium
grained, weil graded SPT-26 | 39.5-410 0.7 6-8-8 21 7
SPT-27 41.0-425 Q.7 3-1-1 17 B
SPT-28 | 42.5-44.0 1.0 1.2 20 7]
SPT-28 1 44.0-455 1.0 6-8-10 30 -
SPT-30 | 45.5-47.0 0.5 4-8-16 22 B
Boring })ackﬂ%leci with
SPT-31 | 47.0-485 0.7 3-19-10 19 bentonite cement
grout from 0.0 ft {0
51.5 & o
713.9' 50.0' SPT-32 48.5 - 50.G 1.0 14-15-12 19
- ; 5PT-32: shale in tip ~
SPT-33 50.0-51.5 0.2 16-15-20 - of spoon ]
712.4' 51.5'

FMSM _LEGACY 171468117 XINGSTOMASH POND.GPS FMSM.GOT M1503

u-u.?u

\Shale, {Augered)

Auger Refusal /
Bottom of Hole

WOHM = Weight of Hammer

WOR = Weight of Rods

Etevation is an estimate, need to be surveyed

Stantec Consulting Services Inc.

7116/09
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Project No. 175569042 Location N 555263.94, E 2441476.12 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-54  Total Depth 59.0 ft
Location Kingston, Tennessee Surface Elevation 765.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/22/09 Completed 4122/09
Supervisor Ben Halada Drilier Sam Wilks Depth to Water 9.0 1t Date/Time 4/22/09
LLogged By Greg Budd Automatic Hammer [} Safety Hammerz  Other[(T}
Lithology Qverburden Sample # Depth Rec. Ft.1 Blows iMois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
765.0' 0.0 Top of Hole
BOTTOM ASH {Fifl), black gray, SPT-1 0.0-15 1.0 1-4-4 37 .
7635 1.5 moist, loose Boring advanced
- : using 3 1/4” hollow |
FLY ASH (Fill), gray, wet, loose, SPT-2 15-3.0 1.0 4-8-7 31 stem augers
B silty T
! SPT-3 3.0.45 0.7 776 31 R
- SPT-4 45-8.0 0.9 3-2-2 34 1
| SPT-5 6.0-7.5 0.9 2:2-5. 31 i
3 6.0 i SPT-8 7.6-90 1.3 6-6-5 31 N
738, 9.0 Water added at 9.0
B FLY ASH (Fitl), gray, saturated, SPT-7 6.0-140.5 12 2.2.2 78 feet to keep augers |
loose to very loose, silty clean
B SPT-8 | 10.5-12.0 1.2 2.2.3 29 i
R SPT-9 | 120-135 1.5 2-1-1 28 N
3 SPT-10 | 13.5-15.0 1.0 WOR- 33 i
- WOR-1 "
i SPT-11| 15.0-16.5 1.5 WOM- 30 i
WOM-1
i SPT-12 | 16.5-18.0 1.8 WOHM- 28 h
3 WOHWOH n
X SPT-13 | 18.0-12.5 1.0 WOR- 29 i
WOR-WOR
- SPT-14} 19.5-21.0 1.5 WOR- 27 1
1 WOR-WOR] ,“
3 SPT-16 | 21.0-225 1.5 | 1-WOH- 27 i
WOH
B SPT-16 | 22.5-24.0 1.0 3-4-3 27 7
» SPT-17 | 24.0-255 1.5 6-5-4 25 a
g SPT-1 25.5-27.G 1.3 112 25 N
738.0" 2.0 ¥ R
i FLY ASH (Fil), gray, saturated, SPT-19 | 27.0-285 | 1.0 223 25 E
L ioose, with, trace biack bottom
ash SPT-20 | 285-30.0 0.8 3.3.3 24 N
735.0" 30.00 -
i FLY ASH (Fill), black gray, SPT-21] 300-315 | 0.8 3-3.2 25 )
saturated, loose to very loose,
with, sorne fine to coarse bottorn spT-22 | 31.5-330 15 1-WOH- 75 -
» ash WOH o]
- SPT-23 | 33.4-34.5 1.0 WOH- 32 w
730.00 35.0' WOK-2 ]
I— SPT-24 | 34.5-36.0 1.4 2-2-1 26

Stantec Consulting Services Inc.
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Project No. 175569042 Lacation N 555263.94, £ 2441476.12 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-54 Total Depth 59.0 1t
Lithology Overburden [Sample # Depth Rec. Fi.| Blows |Mois.Cont. %
Elevation Depth Descrigtion Rock Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
- . s . SPT-25; 36.0-37.5 5.9 WOR-~ 25 -1
7275 375" | FLY ASH (Fill), tan gray, WORWOR
- saturated, loose, with, some SPT-26 37.5.39.0 15 667 20 "
- clayey silt (Confinued) -
i LEAN CLAY, tan gray, saturated, 8T-1 3%.0-41.0 20 - —
B soff, orange brown and tan grey, E
i moitled SPT-27 | 41.0-425 | 09 335 21 §
B SPT-28 | 425-44.0 1.5 3-3-4 22 7]
721.0' 44.0' |
B SILT with Sand, brown gray, SPT-20 | 44.0-455 1.5 3-3-3 18 .
saturated, foose fo very loose,
B brown and gray, with trace fine SPT-30 | 45.5-47.0 i5 3.2.1 19 .
» grained sand, mottied N
. SPYT-31 | 47.0-485 1.5 3-1-2 19 i
716.5' 48.5' ‘
- SILTY SAND, gray, safurated, SPT-32 | 48.5-50.0 1.5 WOR- 19 7]
_ very loose to medium dense, with, WOR-WOR —
5 some fine grained sand SPT-33{ 50.0-51.5 1.5 WOR- 19 i
WOR-WOR|
B SPT-34 51.5-53.0 0.8 2-1-1 17 7]
- SPT-35 | 83.0-545 3 10 4 WOR 16 Boring backfilled with-
i bentonite cement
B SPT.36 54.5 - 56.0 1.2 4-4-4 17 grout from 0.0 feet 67
n 59.0 feet .
.. I SPT-37 56.0-57.5 0.0 7-12-12 34 B
707.0° 58.00 SPT-38 | 57.5-58.0 0.3 50/0.3 17 .
7086.6' 59.0°

\Shale, {Augered)

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer

WOR = Weight of Rod

Stantec Consulting Services Inc.
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Project No. 175568042 l.ocation N 554043.73, E 2442287 .49 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-55 Total Depth 64.2 1t
Location Kingston, Tennessee Surface Elevation 764.1 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 3/20/09 Completed 3/20/09
Supervisor Ben Halada Driller Kent Clements Depth fo Water 4.0t Date/Time 3/20/09
Logged By Ben Halada Automatic Hammer32]  Safety Hammert™) OCther[ 7]
Lithology Overburden [Sampie # Depth Rec. Ft. | Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
764.1' a.0 Top of Hole
OVERBURDEN {Fill), consisted of - . 12- .
I i 2 c{i i )dcoh SPT-1 0.0-15 1.3 8-12-19 18 Boring advanced -
gravel, clay, sand anG as using 3 1/4 " Hollow |
B Bottom Ash 55% f Fiy Ash 45% S5PT-2 1.5-3.0 11 20-18-16 17 Stem Augers
B (Filt), dark gray, moist, loose to 7]
- medium dense, non-plastic SPT-3 3.0-45 1.2 12-10-10 26 -1
| 758.8' 55 SPT-4 4.5-8.0 1.4 8-9-3 26 ]
3 FLY ASH (Filt}, dark gray, 7]
» saturated, very 100se to medium SPT-8 6.0-7.5 1.1 3-2-2 27 N
dense, non-plastic
u SPT-6 7.5-9.0 1.1 11-14.30 27 h
- SPT-7 9.0-105 1.1 7-14-23 24 _
753.1" 11.0' i
- 7526 115 \LEAN CLAY (Fill), dark red brown, SPT-8 10.5-12.0 12 4-9-15 26 |
! moist, stiff to very stiff, frace chert SPT-9 12.0-1358 1a 18.20.20 " |
Bottorn Ash 55% / Fly Ash 45%
3 (Fill}, dark gray, saturated, SPT-10 1 13.5-15.0 14 4-3-2 24 ]
- medium dense to very icose, -]
| non-plastic SPT-113 156.0-16.5 1.4 2-2-2 28 -
i SPT-12 | 16.5-18.0 1.0 2-2-2 24 B
| SPT-13| 18.0-19.5 1.0 3-2-4 26 .
7441 20.0° —
1 FLY ASH (Fill), gray, saturated, SPT-141 195-210 1 456 35 |
very loose o loose, non-plastic.
- Layer placed by sedimentation SPT-151 21.0-225 12 575 35 -
B SPT-16 | 225-240 1.2 3-2-3 32 7]
= SPT-17 | 24.0-255 1.0 4-4-4 27 ol
B SPT-18 25.5-27.0 .9 3-3-4 38 7
[ SPT-19 1 27.0-28.5 1.4 5-5-7 34 o
X SPT-20 | 28.5-30.0 1.3 4-5-6 3 "
| SPT-21 30.0-315 1.2 2-2-3 34 A
3 SPT-22 31.5-33.0 1.1 2-1-1 36 7]
n SPT.23 33.0-345 11 2-1-1 31 _
B SPT-24 34.5-36.0 1.1 WOR- 23 I
" WOH-1 o

FIISH LEGACY 471468117 KINGSTOHN ASH POND.GPY FMSIA.GRT #1600

. . 7118108
Stantec Consulting Services Inc.
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Project No. 175569042 Location N 554043.73, E 2442287.49 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-55 Total Depth 64.2 ft
Lithology Overburden [Sample # Depth Rec. Fi.| Blows |Mois.Cont. %
Ejevation Depth Descripiion Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
- SPT-25: 36.0-37.5 1.3 WCH-1-% 39 -
726.1' 38.0' .
i SILT, dark brown, saturated, very SPT-26 | 37.5-39.0 13 ng-i?V}:'bH 41 ]
. § \
7241 | 4gg | SOffosoft someday SPT-27 | 39.0-405 | 14 | WOR- 30 »
3 LEAN CLAY, light gray and WOH-1 ]
brown, saturated, very soft to soft, SPT-28 1 40.5-420 1.2 WOR- 21
B some silt, some fine grained sand WOR-WOR| -
- ST-1 42.0-44.0 2.0 - 1
- ST-2 44.0 - 48.0 2.0 - —
| SPT-29 46,0 - 47.5 1.% 4-4-4 21 i
i SPT-30 | 47.5-49.0 1.3 2-2-1 24 N
» SPT-31 49.0 - 50.6 1.1 WOH-1-2 23 .
3 SPT-32 50.5-52.0 1.2 WOH-1-2 24 7]
N SPT-33| 52.0-53.5 0.9 WOH- 20 K
WOM-WOH
3 SPT-34 [ 53.5-55.0 1.1 WOR- 21 7
700.1 58.0' WOH-1 —
i SAND, gray, saturated, loose, fine | geT.35 | 55.0 - 56.5 14 1.2.3 23 |
grained, trace clayey silt
2 SPT-38 56.5-~58.0 1.3 38410 24 B
706.1' 58.0' |
B SILTY SAND with Gravel, gray, SPT-37 | 58.0-59.4 1.1 10-44- 17 ]
saturated, locse, fine grained, 46/0.4
- trace clayey silt, medium to SPT-38 | 59.5-602 0.7 | 20-50/0.2 12 -
1031 61.0° 1 coarse angular gravel SPT-38 | 60.5-614 | 0.9 |50-50/0.4 12 Boring backfilled with-|
3 bentonite cement
SPT-40 | 62.0-63.1 | 11 |44-50-6/0.1 9 grout from 0.0 ft o
Shale, d
. 6009 | 642 hale, (Augered) i
» Auger Refusal / —
Bottom of Hole
i i
- WOHM = Weight of Hammer -
WOR = Weight of Rods

FRSN_LEGAGY 171468117 KINGSTON ASH POND.GRJ FMSM.GOT 11608

Stantec Consulting Services Inc.
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Project No. 175569042 Location N 554555.61, E 2441998.50 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-56 Total Depth 82.0 ft
Location Kingston, Tennessee Surface Elevation 765.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 317/09 Completed 3/18/09
Supervisor Ben Halada Driller Kent Ciements Depthto Water 7.0 1t Date/Time 3/17/09
Logged By Ben Halada Automatic Hammer Safety Hammer[—1 Other[]
Lithology Overburden Sample # Depth Rec. Ft.; Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % 3 Run Depth Remarks
765.8' 0.0° Top of Hole
OVERBURDEN (Fii), isted of 2 } 8-
B {Fiil), consisted o SPT-1 00-15 1.2 5-8-8 20 Boring advanced -
gravel, clay, sand and ash using 3 1/4 " Hollow
[~ 763.3' 2.5 SPT-2 1.5-3.0 1.0 9-17-20 15 Stemn Augers -
i Bottom Ash 55% / Fly Ash 45% ~
R {Fill), dark gray to biack, moist, SPT-3 3.0-45 1.1 16-19-19 19 n
medium dense, non-plastic
— SPT-4 45-6.0 1.3 8-1315 18 ™
759.8' B.0" N
3 Bottomn Ash (Fill), dark gray, SPT-5 80-75 .6 | 111917 15 i
moist, medium dense to very
' dense, non-plastic SPT-6 7.5-89 1.4 13-44- 21 1
B 43/0.4 N
755.8' 10.0° SPT-7 9.0-a.7 a.7 25.5000.2 20 B}
- Bottom Ash 55% / Fiy Ash 45% ]
(Fill}, black, saturated, medium SPT-8 | 10.5-12.0 1.0 18-27-35 19
= dense {o dense, non-plastic 3
3 SPT-8 | 12.0-135 1.3 12-12-15 26 B
7523 13.5'
i Bottom Ash (Fill), dark gray, SPT-10| 13.5-15.0 13 | 10-14-11 21 l
- saturated, medium dense o very .
- loose, non-plastic SPT-11§ 15.0-16.5 1.1 4-3-2 19 N
3 $PT-12 | 16.5-18.0 1.2 WOM-1- 24 ]
B WOH i
| SPT-13 | 18.0-19.5 05 WOR- 22 5
WOR-WOR|
[~ 7453 20.8' SPT-14 | 10.5-21.0 1.2 10-3-2 32 1
[~ Fiy Ash (Fill}, dark gray, "
» saturated, very loose to loose, SPT-151 21.0-225 1.0 WOR- 33 i
non-piaséc WOHR-2
B SPT-16 | 22.5-24.0 1.5 322 32 b
» SPT-17 ] 24.0-255 1.1 1-2-3 31 m
B SPT-18 | 255-27.0 1.0 4-5-7 28 ]
B SPT-19] 27.0-28.5 1.0 3-4-4 a5 i
t SPT-20 | 28.5-30.0 1.3 1-4-2 43 -
B SPT-21 | 30.0-315 1.3 2-2-3 40 i
3 SPT-22 | 31.5-33.0 1.5 4.5-8 37 7
L SPT-23 | 33.0-345 1.5 2-2-3 34 J
» SPT-24 | 34.5-36.0 1.3 WOR- 31 ]
(B WOH-WOH i

EMSY LEGASY 171468717 MINGSTON ASH FONO.GPY FMSM.GOT 11607

Stantec Consuiting Services ine.
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Project No. 175568042 Location N 554555.61, E 24419988.50 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-56 Total Depth 82.0ft
Lithclogy Overburden [Sample # Cepth Rec. Ft.| Blows |Mois.Cont. %
Elevation Degth Description Rock Corg RQD Rurn Rec. Ft. Rec. % | Run Depth Remarks
= PT- .0-37. } - -
Fly Ash {Fill), dark gray, SPT-25| 360-375 | 15 | WOR 30
- saturated, very loose to loose, SPT-26 | 37.5-3¢.0 15 | WOH-1-1 26 N
B nen-plastic  {Continued} N
725.8' 40.0 SPT-27 39.0 - 40.5 1.5 Wg\ll-iov};llon 28 40 ft - augering _
SILTY CLAY, gray, saturated, " brought up water
i soft, some fine grained sand SPT-28 | 40.5-42.0 1.0 WOR- 21 that has remained
n WOH-1 ]
722.8' 43.0' SPT-29 | 42.0-43.5 1.0 4-5-6 2% -
SILTY SAND, gray with brown,
) saturated, ioose SPT-30 | 43.5-450 1.0 3-4-3 21 h
7198 46.0° SPT-31 | 45.0-465 1.0 2-4-5 19 ]
| SAND, light gray to brown, |
saturated, loose to medium SPT-32 | 46.5-480 1.0 WOH- 24
- dense, fine to medium grained, WOH-1 -1
- some sif SPT-33 | 48.0-495 1.0 WOR- 23 ]
WOR-WOH
B SPY-34 49.5-51.0 1.0 1-1-1 19 ]
- SPT-35 51.0-5625 1.4 WOH- 21 i
WOH-WQOH;
3 SPT-36 1 52.5-540 1.0 2-2-2 18 7
- SPT-37 | 54.0-585 1.2 WOH-1-1 22 ]
i 8PT-38 | 55.5-57.0 1.1 3-3-3 19 i
B SPT-39 57.G-585 1.3 2-4-5 19 N
i SPT-40 | 585-60.0 | 1.3 3-2-3 20 SPT-42: shale in tip
b of spoon ]
704.8' 61.0' SPT-41 60.0-61.5 1.3 4307 22 o
7037 2.1 | SAND, light gray, saturated, loose | gpt.4p | 61.5- 62,1 0.6 | 5-50/0.1 1 Began Core i
o medium dense, fine grained,
B some medium grained sand, ]
» some fine fo medium rounded 0% 22 2.2 100 64.3 -
" gravel ]
i 0% 2.4 23 6 66.7 }
B Shale, dark gray, very fine 7]
- grained, very soft, thin bedded, -
3 highly weathered, calcareous, 45 0% 2.3 2.2 96 £9.0 |
deg to 60 deg bedding angle
| 6935 T 0% 3.0 2.8 93 72.0
691.8' 74.0'
Limestone, light gray. fine {o 0% 23 21 91 74.3 ]
- mediur grained, hard, thin . ’ 5 —
N bedded, moderately weatherad, 0% 5 1. 80 5.8 R
45 deg to 60 deg bedding angle

FRSM_LEGACY 171465117 KIRGSTON ASH PORD.GPJ FUSM.GOT THE0D

Stantec Consuliing Services Inc.
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FMEM_LEGACY 171468117 KINGSTON ASH PORD.GRS FMSM.GDT 116108

calcareous, 45 deg to 60 deg

bedding angle

Project No. 175569042 l.ocation N 554555.61, E 2441998.50 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-56 Total Depth 82.01ft
Lithology Overburden {Sampte # Depth Rec. Ft.! Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | RunDepth Remarks
19% 32 20 24 790} Boring backfiled with-
— Shale, dark gray, very fine g?éﬁ??é?ncgfg?fo —
grained, very soft, thin bedded, 82.0# i
£83.8" 82.0' moderately to highly weathered, 0% 3.0 29 g7 82.0

0.5 of limestone at 78.0 ft

(Continued)

Botiom of Hole

Top of Rock = 61.0°
Elevation (704.8"

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consulting Services inc.
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Project 171468117 _Kingston Ash Pond
Sheet No. 1 of 1 Date 3/18/2009
Hole # STN-56 Rig # 710
Northing 554,555.81 Surface Elevation (ft.) 765.8 Crew Kent Clements / Jake Mifler
Easting 2,441,998.50 Top of Rock Elev. {ft.) 704.8 Inspector Benjamin A. Halada
Baring Size 3 1/4 Holiow Stem Augers Pump Capacity 23 GPM Meter Type Sensus 5/8" SAH
Tesi Method US Bureau of Reclamation Static Water Level 7.0 Meter # 87290595
Test Section Gauge Time of Test Meter Reading Total
Top Depth | Bottom Depth R?F?gg‘g Start End {;:frf:’:é} Start End (‘é“'jtg) CFM
64.C 720 35 0:00 1:00 1:00 236.04 236.04 0.00 0.00
35 1:00 2:00 1:00 238.04 236.04 0.00 0.00
35 2:00 3:00 1:00 236.04 236.04 0.C0 0.00
35 3:00 4.00 1:00 236.04 236.04 0.00 0.00
35 460 5:00 1:00 236.04 236.04 (.00 0.c0
72.0 82.0 40 0:00 1:00 1:00 236,79 236.84 0.05 C.05
40 1:00 2:00 1:00 238.84 236.88 0.04 0.04
490 2:00 3:00 1:00 236.88 £236.92 0.04 0.04
40 3:.00 4:00 1:00 236.92 236,97 C.05 (.05
40 4:00 5:00 1:00 236.97 236.99 0.02 0.02
Project # 171468117 Hole # STN-56 inspector Benjamin A. Hatada Date 3/18/2009
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Project No. 175569042 Location N 556075.53, E 2442603.06 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-59 Total Depth 51.5 ft
Location Kingston, Tennessee Surface Elevation 752.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started BI27109 Compileted 5/27/09
Supervisor Ben Halada  Dritler Kent Clements Depth to Water 17.0ft Date/Time 5127/09
Logged By Ben Halada Automatic Hammer=  Safely Hammer[] Other[]
Lithology Cverburden [Sample # Depth Rec. Ft. | Blows |Mois.Cont. %
Elevation Depih Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
752.2' 0.0' Top of Hole
FA?— tCLA\;'(Fm),;;d prow, SPT-1 7 - 0.0-15 1.2 3-3-4 9 Boring advanced
foist, medium su using 3 1/4 7 Hollow
, \ 8PT-2 15-3.0 1.0 3-7-11 18 Stem Augers 7]
42 24 - p— SPT.2: ash in tip of -
Tt - OTTOM ASH (Filf), black, moist, SPT-3 3045 1.3 121325 13 spoon |
74820 4l A \medium dense [
T4T.2 B —
FAT CLAY (Fill), red brown, SPT-4 1 45-60 L 13
moist, medium stiff 7]
SPT-5 6.0-7.5 1.3 8-10-12 16 i
BOTTOM ASH {Fifl), black, moist,
medium dense SPT-6 | 7.5-9.0 07 | 11-13-11 18 ]
LEAN CLAY (Filly, light gray to 7
brown, moist, soff to medium stiff ST-1 a0-11.0 2.0 - -
SPT-7 | 11.0-12.5 .2 3-3-4 20 N
SPT-8 | 125-14.0 0.7 125 17 ]
738.2" 14.0° N
SAND, light brown {o dark gray, SPT-8 | 140-155 1.3 WOH- 21 -
\ R moist, medium dense, fine to WOH-WQOH
736.2 16.0 . ) . .
medium grained, trace siltyclay /1 spT-10| 155-17.0 1.3 WOM- 20
SILTY SAND, red brown, moist, WOH-WOH 8
medium dense, with some clay SPT-11 17.0-18.5 1.5 1-2-3 22 -
SPT-12 | 18.5-20.0 1.3 1-2-4 22 7
SPT-13| 200-215 1.2 1-1-3 24 -
SPT-14 1 215.230 1.0 3-3-5 19 )
SPT-15| 23.0-245 1.3 WOH- 20 i
WOH-2
. i SPT-16 | 24.5-26.0 10 2-1-1 20 7
726. 26.0 Water added to 26.0 -
SAND, light brown, moist, very SPT-17 | 26.0-27.5 1.2 | WOH-1-1 20 ft to keep augers
loose to loose, fine to medium clear
grained, some clay SPT-18 | 27.5-20.0 14 | WOH-1-1 22 N
SPT-19| 28.0-30.5 1.0 WOR- 20 _
WOR-WOR]
SPT-20 | 30.5-32.0 1.3 WOR- 21 ]
WOR-1 N
SPT-21| 32.0-335 1.4 WOR- 26 ]
WOR-1
SPT-22 1 33.5-35.0 1.1 WOR- 22 "
WOH-WOH —
SPT-23 | 35.0-36.5 1.2 | WOH-1-1 21 i

Stantec Consulting Services Inc. s
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Project No. 175569042 Location N 556075.53, E 2442603.06 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-59 Total Depth 5151
tithology Overburden Sample # Depth Rec. Ft. | Blows [|Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
B SAND, light brown, moist, very SPT-24 | 36.5-38.0 1.5 WOH-1-1 21 7
[~ loose to loose, fine to medium ~
- o7 90.5 grained, some clay (Continued) SPT-25F 38.0-385 1.0 V\:IVC{)D;‘; 22 ]
- LEAN GLAY, light brown and SPT-26 | 39.5-41.0 1.0 2-2-3 20 ]
711.2 419 ; i it o
gray, moist, medium stiff, some SPT-27: tight gray
B \fme to medium grained sand /— SPT-27 | 41.0-425 1.2 2.1.3 19 sand in tip of spoon |
2 SAND, light brown, moist, very B
708.2' 4.0 ioose to loose, fine to medium SPT-28 | 425-44.0 1.2 3-7-9 22
grained, some Glay 1
| N /] SPT-29 | 44.0-455 1.3 |WOH-8-11 23 |
SAND, brown to red brown, moist,
u dense, fine to coarse grained SPT-30 1 45.5-47.0 1.3 2.6-11 24 T
- Boring .backﬁlled with—
| SPT-31 | 47.0-485 1.5 9-13-21 24 bentonite cement
grout from 0.0 f to
- 5154 N
SPT-32 | 485-50.0 1.2 1-6-8 26
701.2' 51.0' SPT-33| 50.0-515 1.4 10-13-32 22 N
rdaTalirdl 545"

LEGATY 171488117 KIKGSTON ASH POND.GPJ FMSM.GOT 71839

Faish

\Shale, (Augered)

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

Split Samples: SPT-3, 4 and 33

Stantec Consulling Services Inc.
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Project No. 175569042 Location N 555886.92, E 2442663.31 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-80C Total Depth 53.5t
{ocation Kingston, Tennessee Suiface Elevation 752.5 ft. (NGVD29)
Proiect Type Geoiechnical Exploration Date Started 5/26/09 Completed 5/26/09
Supervisor Ben Halada Driller Kent Clements Depth to Water  20.0 ft Date/Time 5/26/09
Logged By Ben Halada Automatic Hammer 521 Safety Hammer[—] Other[T)
Lithology Overburden [Sample # Depth Rec. Ft.1 Blows (Mois.Cont. %
Eievation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% 3§ Run Depth Remarks
752.5' 0.0' Top of Hole
FAT CLAY {Fill), red brown, . . - .
B ot di{ [ )tf;d oW SPT-1 0.0-1.5 1.0 5-4-3 22 Boring advanced -
i maoist, medium si using 3 1/4 " Hollow |
SPT-2 1.5-3.0 1.1 3-6-12 18 Stem Augers
o SPT-2: ash intip of
748.5' 4.0 8PT-3 30-45 12 | 12-13-20 15 spoon |
747.5' 5.0 BOTTOM ASH {Fill}, black, muoist,
\dense /1 SPT-4 45.6.0 i1 6-8-11 15 1
i LEAN CLAY (Fill), red brown to o5 | 60.75 13 | 334516 ® )
3 brown, moist, mediurm sff, some R ’ 7]
- fine gravel SPT6 | 7.5-90 12 | 161519 18 .
— ST-1 9.0-11.0 2.0 - —
3 SPT-7 | 11.0-125 1.3 4-6-9 19 i
B SPT- 5-14.0 1.0 -8-11 17 7
738.5' 14.0" 81 125 58 i
N LEAN CLAY, light brown to SPT-9 14.0 - 15.5 11 2.0.9 20 ]
brown, moist, soft, some fine
g grained sand SPT-10] 155-17.0 1.0 2-3-3 19 7
734.5' 18.0" SPT-11] 17.0-185 1.2 3-8-11 20 i
SAND, dark gray, moist, medium,
B i i i SPT-12 1 18.5-20. 0.0 7-5- -- ]
730 5 20.0 fine to medium grained, some 20.0 2
clay e ]
- . : SPT-13| 20.0-21.5 0.9 |wWOH-12 21 |
LEAN CLAY, tight brown, moist,
- soft, some silt, some fine grained SPT-14 1 245-23.0 15 WOH- 23 -
i sand o ' WOH-2 ]
- ST-2 23.0 -25.0 1.0 . -
PT-1 25.0 - 26. 14 | WOH-2- 22
L s 06 5° SPT-15 0-26.5 OH-2-3 |
i SILTY SAND, brown, moist, very | spT-16 | 26.5-28.0 | 13 | WOH-24 23 i
B loose to lbose N
i SPT-17 1 28.0-28.5 i3 | woH-2-3 21 ]
. SPT-18 | 20.5-31.0 1.4 | WOH-1-3 22 7
R SPT-19 | 31.0-325 1.5 1-1-3 22 |
B SPT-20 | 32.5-34.0 1.3 | WOH-35 21 ]
N SPT-21 1 34.0-355 i3 WOH- 23 »
WOH-1
- spT22 | 355-37.0 | 1.1 365 21 SPT-22: fine sand in

FMSH LEGACY 17146311 KINGSTON ASH POND.GPY FMSM.GOT Tt

Stantec Consulting Services Inc.

TH8I08
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Project No. 175569042 L.ocation N 555886.92, E 2442663.31 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-60 Total Depth 53.5 ft
Lithology Overburden |[Sample # Depth Rec. Ft.| Blows |Mois.Cont %

Elevation Depth Description Rock Core RGD Run Rec. Ft. | Rec. % | Run Depth Remarks
7155 370/ ) tip of spoon .
B SAND, light brown and gray, SPT-23 | 37.0-385 1.5 2.3-4 21 i

moist, medium dense, fine to )
i medium grained, some clay SPT-24 | 385-40.0 | 05 | WOR- 24 SP1-24:finefa -
7125 40.0' WOH-1 medium sanrd in tip
A of spoon -
N SAND, light gray, saturated, SPT-25| 40.0-415 1.3 1-2-2 21 Water added to 40.0
medium dense, fine to medium ft to keep augers
- grained SPT26 | 415-430 | 15 1-2-2 19 clear 7
N SPT-27 § 43.0-44.5 4.5 | WOM-2-3 20 i
B S$PT-28 | 44.5-46.0 1.0 | WOH-6-8 27 7
N SPT-29 | 46.0-47.5 15 §-8-17 19 SPT-31: sandstone -
704.5 48.0' in tip of spoon
SAND. fight brown, molst, SPT-30 | 47.5-49.0 1.1 17-13-15 22 . .
i medium dense io dense, fine to Boring backfilled with
| - SPT-31! 49.0-505 0.1 9-8-12 9 bentonite cement |
coarse grained grout from 0.0 ft fo
2 53.5 ft i
701.0" 51.5' SPT-32 1 80.5-52.0 1.3 9-11-13 19
B SPT-33 | 52.0-53.4 0.4 31-38- - A
699.0° 53.5' 3104

FMSM LEGACY 171408117 KINGSTGH ASH PONDL.GRI FMSMGDT 71609

Shale, {(Augered)

Auger Refusal /
Boitom of Hole

Stantec Consulting Services Inc.

716!
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PProject No. 175569042 L.ocation N 555513.59, § 2442792 80 {NAD27)
Project Name  Kingston Ash Pond Boring No. STN-61 Total Depth 5151t
Location Kingston, Tennessee Surface Elevation 752.5 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/15/09 Completed 4/15/09
Supervisor Ben Halada Driler Kent Clements Depth to Water 150 ft Date/Time 4/15/09
Logged By Ben Halada Automatic Hammer 3 Safety Hammer[3 Other(
Lithotogy Overburden [Sample # Depth Rec. Ft.| Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% | Run Depth Remarks
752.5" 0.6 Top of Hole
LAY (Fill), red brown, . ) 3. )
N FAT;C d'( i) t{; rown SPT-1 0.6-1.5 1.0 3-3-3 20 Boring advanced -
moist, medium st using 3 14 * Hollow |
B SPT-2 16-3.0 1.1 4-6-7 18 Stem Augers
| SPT-3 3.0-45 1.4 4-7-7 32 Piston sampler and -
sucker rods were
B , \ ST-1 4.5-6.0 1.0 - utilized to obtain
746.5 6.0 recovery during -
BOTTOM ASH 80% / FLY ASH SPT-4 60-75 143 0-14-13 21 Shelby Tube
- o 1 N : : ' sampling -1
40% (Fill), black, moist to ST-1: refused at 1.5
- saturated, lcose to medium dense SPT-5 75-9.0 1.4 47T 8 ft 7]
- SPT6 | 80-105 1.3 | 15.16-10 10 .
i SPT-7 | 10.5-12.0 1.0 2-5.7 13 E
| SPT-8 | 12.0-13.5 0.8 4-5-5 18 i
i SPT-§ | 13.5-15.0 0.7 1-3-1 16 i
N SPT-10 | 15.0-16.5 0.8 1-5-3 21 4
735.5 17.00 |
734 5' 18.0¢ SAND, light brown, saturated, SPT-11} 16.5-18.0 1.4 SVYIV()OS 2 ]
| i ined, trace silt
I \very loose, fine grained, trace sitt /") oor 1o | 150495 | 10 | WOR 21 i
LEAN CLAY, light brown, moist, WOH-WOH
- very soft, trace fine grained sand, SPT-13 | 195-21.0 1.1 WOR- 23 1
= some silt WOH-WOH Water added at 21.0 ~
B SPT-14 1 21.0-225 1.3 3-2-1 22 ft to keep augers
clear
] ST2 | 225.245 | 20 -
— SPT-15 | 24.5-26.0 13 WOR- 18 1
_ WOH-1 i
o} 7255 270 SPT-16 | 26.0-27.5 1.3 3-2-1 18
% i SAND, brown, saturated, loose to |
¢ medium dense, fine grained, trace | SPT-17 | 27.5-28.0 1.3 1.2+ 16
i sift i
= SPT-18| 29.0-305 1.3 WOR- 19 -
%g WOH-2
E1 SPT-19 | 30.5-32.0 1.0 1-3-2 19 ]
5l _
f‘z B SPT-20 | 32.0-33.5 1.1 3-1-1 19 |
§ [~ SPT-21 | 33.5-350 0.9 111 20 T
g — ——
‘l_ SPT-22 | 35.0-36.5 1.4 242 20 i

Stantec Consulting Services Inc.

7ME/02
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Project No. 175569042 Location N 555513.50, E 2442792.80 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-61 Total Depth 51.54
Lithclogy Qverburden [Sampie # Depth Rec. Ft. Biows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Rurn Rec, Ft. | Rec. % | Run Depth Remarks

" SAND, brown, safurated, loose to SPT-23 | 365-38.0 1.5 4-5-4 19 7
» medium dense, fine grained, tfrace .
- silt {Continued) SPT-24 38.0-38.5 1.0 5-6-4 21 B
— SPT-25| 38.5-410 1.4 4-3-5 23 ™
" SET-268 | 41.0-425 1.2 4-8-5 19 i
3 SPT-27 | 42.5-440 1.1 8-11-10 26 N
. SPT-28 44.0-45.5 0.5 3-4-5 24 SPT.20: sandstone —

708.5' 46.0° in tip of spoon

SPT-29 455 - 46.9 1.4 28-37- -
- 34/0.4 SPT-31: shalein tip -
N SPT-30 | 47.0 - 48.4 1.4 37-42- - of spoon i
Sandstone, (Augered) 21/0.4 Boring backfilied with

- SPT-31| 485-50.0 | 03 | 17-22-50 bentonite cement

700.5' 50.0' : - : el ggogtf{rom 0.0%to ]

SPT-32 | 50.0-50.8 0.8 17-50/0.3 - ’

- 701.0 51,5 ]

FUSM LEGACY 173463117 KINGSTON ASH PCND.GPI FMSM.GDT 16103

\Sha!e. {Augered)

Auger Refusal /
Bottom of Hole

WOM = Weight of Hammer

WOR = Weight of Rods

Split Samples: SPT-11 and 16

Stantec Consulting Services Inc.

7416102
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Project No. 175568042 Location N 555020.69, E 2442907.23 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-62 Total Depth 49.0 ft
Location Kingston, Tennessee Surface Elevation 7498 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/8/09 Completed 4/8/09
Supervisor Ben Halada  Driller Kent Clements Depth to Water 10.51t Date/Time 4/8/09
Logged By Ben Halada Automatic Hammer =8  Safety Hammer[Z1 Other[]
Lithology Overburden [Sample # Depth Rec. F&.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ff. | Rec. % | Run Depth Remarks
749.8' 0.0 Top of Hole
FAT CLAY (Filt), red brown, SPT-1 0.0-15 1.0 235 24 . i
moist, medium stiff, some chert Egirrig%a‘?/ia'[‘ﬁ%(ljlow |
- 747.3 2.5 SPT-2 1.5-3.0 1.2 7-15-13 17 Stem Augers
FAE8: 300 GRAVEL (Fill), gray, moist, dense .
SPT-3 30-45 1.5 4-5.8 19 '
B BOTTOM ASH 60% / FLY ASH 5&%5?&?23;"5?;%““ -
— 40% (Fil), black, moist to SPT-4 45-8.0 1.3 7-14-15 14 wliized to obtain
3 saturated, loose to medium dense recovery during -
Shelby Tube
B SPT-5 80-7.5 1.0 9-8-6 B sampling y
B SPT-6 7.5-9.0 1.0 5-8-6 8 l
u SPT-7 | 9.0-105 1.1 4-5-5 13 N
B SPT-8 | 10.5-12.0 1.1 3-4-4 15 T
B SPT-9 | 12.0-135 0.8 4-3-3 52 i
" SPT-10 | 13.5-150 0.2 322 14 1
734.8' 15.0° |
B SAND, Eght brown, saturated, SpT-11 15.0 - 16.5 1.5 3-1-1 20 |
very loose, fine grained
- SPT-12 | 16.5-18.0 1.3 WOH- 20 R
: WOH-WOH M
B SPT-13 | 18.0-19.5 1.0 WOR- 18 i
720.8' 200 (WOR-WOR ]
i SAND, light brown, saturated, SPT-4 1 19.5-21.0 1 10 | WOR-AA 20 |
loose, fi ined, & ilt
i very l100se, ine grame QIme Sl SPT-15 216-225 11 WOR- 21 ]
WOR-1
~ SPT-16 | 22.5-24.0 1.1 WOH- 23 T
. OH-WCH _
724.8" 25.0' SPT-17 | 24.0-255 1.1 WOH- 24 -
i LEAN CLAY, light brown and WOH-WOH }
gray, moist, very soft, some fine SPT-18 | 255-27.0 1.1 WOM-1-4 23
gr grained sand ]
i SPT-19] 27.0-285 12 | WOH-1-2 25 i
i ST | 285-305 | 20 - !
[y - o
g |
£ SPT-20 | 30.5-320 1.4 | WOH-1A 22
2’ 716.8' 33.00 SPT-21 | 32.0-335 1.1 4-3-2 25 A
£ SAND, light brown and light gray,
i 7153 34.5' saturated, very luose, fine SPT-22 | 33.5-35.0 1.3 WOH- 26 |
% — \gra]ned, some clay WOH-WOH Water added at 35.0--
E N SPT-23 | 35.0-36.5 1.1 WOH- 24 ft to keep augers
g WOH-WOH clear

Stantec Consulling Services Inc.

71608
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Project No. 175569042 Location N 555020.69, E 2442907 23 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-62 Total Depth 49.0 1t
Lithology OQverburden Sample # Depth Rec, Ft. Blows - {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % ¢ Run Depth Remarks
i SAND, light gray, saturated, very SPT-24 | 36.5-38.0 1.1 WOH- 20 7
o loose, fine grained, some silt WOH-WOH 3
2 (Continued) SPT28] 38.0-395 1.3 WOH- 20 R
WOH-1
B SPT-26 | 39.5-410 1.3 2:2-2 21 ]
- SPT-27 41.0-42.5 1.3 WOH-1-1 21 i
2 05,8 e SPT-28 1 42.5-44.0 1.3 | WOH1-2 22 7
o8 . SPT-30: shale in fip -
| SAND, gray, saturated, medium SPT-26 | 44.0 - 45.5 1.1 7-6.15 19 of spoon n
dense, fing grained, frace silt
u x R ey Boring backfitled with
7026 470 SPT-30 | 455-47.0 0.8 40-32-25 18 hentonite cement
SPT-31| 47.0-47.9 | 07 |4550/04 - grout from 0.0 fi to
n 49.G fi A
700.8' 49.0'

FMSM_LEGAGY 171408157 KINGSTON ASH POND.GPS FMSM.GDT 71648

Shale, {Augered) Vs

Auger Refusal /
Bottom of Hole

WOHM = Weight of Hammer
WOR = Weight of Rods

Stantec Consulting Services Inc.

71802
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Project No. 175569042 Location N 554822.75, E 2442910.57 (NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-63 Total Depth 490 ft
Location Kingston, Tennessee Surface Elevation 750.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/2109 Completed 4/2/09
Supervisor Ben Halada Driller Kent Clements Depth to Water 10,0 ft Date/Time 4/2/09
Logged By Ben Halada Automatic Hammer B Safety Hammer[)  Other[]
Lithology Overburden |Sample # Depth Rec. Ft.1 Blows Mois.Cont. %
Elevation Depth Description Raock Core RQD Run Rec. Ft. | Rec. % i Run Depth Remarks
750.0' 0.0 Top of Hole
tEAN CLAY (Fill), red brown, i - 4. .
o mediUf(n t)‘ff n SPT-1 | 0.0-15 1.1 1-4-9 17 Boring advanced
748.0° 20 | MO S using 3 1/4 " Hollow |
BOTTOM ASH (Fill), black, moist, SPT-2 1.5-3.0 1.3 8-16-14 18 Stem Augers |
medium dense
SPT-3 3.0-45 1.3 10-21-14 13 All ST samples ]
recovered using a
SPT-4 45-8.0 1.1 5-6-12 13 fixed head piston
sampier A
743.0° 7.0 3PT-5 80-75 1.1 7-9-11 18 .
LEAN CLAY (Fill), light brown, |
moist, soff to medium stiff, some SPT-6 75-9.0 0.9 5-6-6 24
ST-1 9.0-11.0 1.2 - -1
SPT-7 11.0-142.5 0.7 1-1-2 24 R
SPT-8 12.5-14.0 G.7 1-2-2 24 l
sT-2 14.0 - 18.0 2.0 - $T-2; sand in bottonr
734.0' 16.0" to tube |
SAND, gray, saturated, very SPT-9 | 16.0-175 0.4 WOR- 30 i
loose, fine grained WOR-WOR
SPT-10 17.5-19.0 1.0 WOR- 25 7]
WOH-1 .
SPT-11 19.0-20.5 1.3 WOR- 21 )
WOR-WOR]
) SPT-12] 20.5-220 0.0 WOH- - h
728.0° 22.0 WOH-WOH N
SILT, brown, saturated, very soft, | gpT43 | 22.0-235 1.1 | WOH-1-1 21 i
some fine grained sand, trace
726.0° 24.0°
clay SPT-14| 235-260 | 10 | WOR- 19 Water added at 23.5 +
725.0' 250 WOR-1 # to keep augers
SAND, light brown, safurated, clear
very loose, fine grained SPT-15| 25.0-26.5 13 1-1-1 23 b
SAND, light brown to brown, SPT-16 | 26.5-28.0 12 | woH-1-1 20 1
i saturated, very locse, fine n
grained, some clay SPT-17 | 28.0-20.5 1.1 WOR- 24 i
WOR-WOR
T 719.5' 30.5' SPT-18 1 28.5-310 i1 WOR- 27 “
SILT, dark gray, saturated, very WOH-2 7
soft, trace clay SPT-19 [ 31.0-32.5 1.1 WOH- 23 N
WOH-WOH
SPT-20 ;1 32.5-34.0 0.5 WOH- 25 7
716.0° 34.0 WOH-WOH i
B SAND, brown, saturated, very SPT-21 34.0 - 35.5 1.0 WOH- 27 a
714.0 36.0' lonse, fine grained, some silt WOH-2 i
SPT-22| 355-37.0 14 WOH- 23

Stantec Consulting Services Inc. 7115109
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Project No. 175569042 Location N 554822.75, E 2442810.57 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-63 Total Depth 490 ft
Lithology Overburden [Sample # Depth Rec. Ft. | Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
WOH-WOH -
ND, li
SAND, light gray, saturaled, very | qpn o0 | a70.285 | 14 | woH- 22 _
loose, fine grained, trace silt WOH-WOH
Continued i
(Confinued) SPT24 | 385-400 | 1.1 | WOR- 19
WOR-WOR] -
SPT-25 | 400-415 1.4 WOR- 22 .
WOH-1
SPT-26 | 41.5-430 11 WOR- 25 7]
WOH-2 o
SPT.27 | 43.0-445 1.1 1-3-7 32 SPT-28: sandstone |
in 4p of spoon
SPT-28 | 44.5-46.0 1.3 3-5-14 27
SPT-2¢: shate in tip
SPT-29 | 46.0-47.5 11 | 10-24-28 8 of spoon o
702.5' 47.5' Baring backfilled with
bentonite cement
701.0' 49.0° SPT-30 | 47.5-48.9 0.9 %g;gt - grout from 0.0 ft o

FRSM_LEGALY 171465117 KINGSTON ASH POND.GPJ FMSHL.EDT THE0T

\Shale, {(Augered)

Auger Refusal /

Bottom of Hole

WOH = Weight of Hammaer

WOR = Weight of Rods

AL
a2 v )y

Stantec Consulting Services Inc.
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Project No. 175569042 Location N 554411.29, E 2442911.08 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-64 Totai Depth 555 ft
Location Kingston, Tennessee Surface Elevation 749.4 ft, (NGVD29)
Project Type Geotechnical Exploration Date Started 4/3/09 Completed 4/6/09
Supervisor Ben Halada Driller Kent Clements Depth to Water 8.01t Date/Time 4/6/09
Logged By Ben Halada Automatic Hammer 1 Safety HammeriZ3 Other(Z]
Lithotogy Overburgen [Sample # Depth Rec. Ft.| Blows |Mois.Cont %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
749.4' 0.0" Top of Hole
FAT GLAY {Fill), red , 1 ) v
i . {Fill), red brown SPT-1 {1 00-15 07 2-2-3 24 Boring advanced -
moist, soft to mediun stiff, some using 3 1/4 " Hollow
- gravel SPT-2 1.5-2.0 1.1 3-5-5 23 Stemn Augers i
746.4° 30 )
FAT CLAY (Fill}, light brown, . . -6- .
i . (Fill), light brown SPT3 | 30-45 1.1 5-6-6 20 Stope indicator N
moist, soft, some botlom ash installed with a
B . , SPT-4 4.5-6.0 1.0 5-3-4 21 concrete pad and
743.4 6.0 protective cover, N
BOTTOM ASH {Fill), black, SPT-5 | 6.0-75 12 8-6-5 17 gﬁ,‘;?fptf’ta' Gan ]
414 | gy | Setureted loose Piston sampler and |
i LEAN CLAY (Fill), liaht brown, SPT-6 ) 7.5-90 0.5 222 24 sucker E%dsb"t"a‘?ge |
moist, soft to very soft, some fine recovery during
- grained sand SPT-7 | 9.0-105 10 | WOH-1-2 23 Shelby Tube o
sampling
B SPT-8 | 10.5-120 1.4 2-2-3 20 Piston sampier and ]
- sucker rods were .
uiilized to obiain
i SPT-9 | 12.0-13.5 1.0 2-2-5 21 recovery during E
B Shelby Tube |
ST1 | 135-155 | 15 - sampling
i SPT10 | 155-17.0 0.4 WOH- 23 h
. WOH-WOH .
B SPT-11| 17.0-185 1.2 WOH- 25 i
WOH-WOH
3 SPT-12 | 18.5-20.0 1,1 WOH- 27 "
- WOH-WOH .
- sT-2 | 200-220 2.0 - .
726.4° 23.0 SPT-13 ] 22.0-23.5 11 | WOH-1-1 33 N
SILT, dark gray, saturated, very
[~ a4 . soft, trace clay SPT-14 | 23.5.250 14 | WOH-1-2 29 7
i LEAN CLAY, gray and brown, SPT-15| 25.0-265 1.1 WOH- 26 i
saturated, very soff, some silt WOH-WOH
B SPT-16 | 26.5-28.0 11 | WoH-1-2 27 7
N SPT-17 | 28.0-29.5 1.4 1-2-3 27 B
— Water added to 30.0—
57-3 20.5-315 2.0 - it to keep augers
- clear
3 SPT-18 | 31.5-33.0 1.3 1-2-2 25 T
B _ SPT-10 | 33.0-34.5 1.1 1.2-1 22 h
714.4' 35.0' N
| SAND, gray, saturated, locse to SPT-20 ) 34.5-36.0 10 WC\)!g-IC-)VF\?’.OH 21 |
very lcose, fine grained, trace silt

FHSM LEGACY 171488117 XINGSTON ASH POROGRY FMSKM.GDT 711603

Stantec Consulting Services [nc.
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Project No. 175569042 Location N 554411.29, E 2442911.08 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-64 Total Depth 55.5 ft
Lithology Qverburden [Sample # Depth Ree, Ft. Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Re¢. % | Run Depth Remarks

i SAND, gray, saturated, foose fo SPT-21) 36.0-37.5 1 Wg\;f_lovl-\ij 20 1
[~ very loose, fine grained, trace silt SPT-22 37.5-30.0 ) WOR- o9 1
» {Continued) WOR-WOR -
m SPYT-23 30.0-405 1.1 2-1-2 19 -
i SPT-24 | 40.5-42.0 1.1 WOH- 20 1
. WOMH-WOH o
| SPT.25 1 42.0-435 1.1 2-1-% 22 i
3 SPT-26 | 43.5-45.0 1.2 2-2-3 28 7
— SPT-26, 27: wood —
i SPT-27 | 450-46.5 1.4 5.6.6 22 fragments in sample |

028 465 SPT-28 | 46.5-45.8 0.3 50/0.3
- i R ' ’ - SPT-28: wood -1
B fragmgants in sample, |
i Shale, (Augered) shale in tip of spoon |
» SPT-29 50.0 - 50.5 0.5 50-10/0.0 - ™
- Boring backfilled with—

hentonite cement

B grouf from 0.0 f {0
] 55.5 ft -
— 693.¢ 55.5' ]

Auger Refusal /
Botiom of Hole

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consulting Services Inc.
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Project No. 175569042 Location N 554147.51, E 244291509 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-65 Total Depth 50.0
Location Kingston, Tennessee Surface Elevation 7486 it. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/7/09 Completed 4/7/09
Supervisor Ben Halada Driller Kent Clements Depth to Water 12.01 Date/Time 4/7/09
Logged By Ben Halada Automatic Hammer Safety Hammer[™1 Other{_]
Lithology Overburden Sample # Depth Rec. Fi. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. 1 Rec. % { Run Depth Remarks
748.6' .0 Top of Hole
GRAVEL (Fill}, gray, maist, SPT-1 0.0-1.5 0.2 547 10 :
74r.t 1.5 dense, with clay Boring advanced 4
J using 3 1/4 " Hollow |
BOTTOM ASH 40% / ELY ASH SPT-2 1.5-3.0 1.2 8-13-16 20 Sfem Augers
60% (Filt), black, saturated, loose .y
SPT-3 3.0-4.5 12 9-11-13 18 Piston sampler and -
sucker rods were
SPT-4 45.8.0 1.3 8-7-5 20 utilized to obtain
recovery during "
Shelby Tube
SPT-5 6.0-7.5 1.1 5-7-11 15 sampiing A
740.1' 8.5 SPT-6 7.5-9.0 1.1 4.6.11 21 h
LEAN CLAY (Fill}, brown, maoist, "
very soft to soft SPT-7 | 8.0-105 0.3 3-5.4 19 N
SPT-8 | 10.5-12.0 1.0 5-4-3 20 B
SPT-9 | 12.0-13.5 1.0 4-3-3 18 |
ST | 135-155 | 19 - |
SPT-10 | 15.5-17.0 1.2 2-1-1 22 -
SPT-11| 17.0-185 1.0 112 25 |
ST-2 18.5-20.5 1.8 - i
SPT-12 | 20.5-22.0 1.3 | WOH-1-1 25 N
SPT-13: wpod E
SPT-13 ] 22.0-23.5 1.3 WOH- 26 fragments in sample
WOH-2
724.1" 24.5 SPT-14 | 235.250 1.3 WOR- 24 7]
SILT, gray, moist, very soft W08'1 -
SPT-15 | 25.0-26.5 1.2 WOH- 27 N
7221 26.5' WOH-2
SILT, brown, saturated, very soft, apT-16 | 265-280 1.1 WOH-2-1 26 1
some clay SPT-17: wood .
SPT-17 | 28.0-20.5 1.1 WOH- 26 fragments In sample |
719.4° 20.5 WOH-WOH
LEAN CLAY, light brown fo SPT-18 | 205-310 | 1.0 WOH- 28 .
brown, moist, very soft WOH-1 .
SPT-19 | 31.0-325 1.1 4-2-3 29 i
§7-3 | 325-345 | 20 - ]
SPT-20 | 345-36.0 1.0 WOH- 29 1
< WOH-WOH -

Stantec Consuiting Services Inc.

711609



SUBSURFACE
LOG

Page: 2 of 2

Project No. 1755659042 Location N 554147.51, E 2442915.089 (NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-65 Total Depth 50.0 ft
Lithclogy Overburden [Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec.% { Run Depth Remarks
i LEAN CLAY, light brown to SPT-21 36.0-375 13 Wg\;{?ﬂbH v ]
i brown, moist, very soft SPT-22 | 37.5-39.0 1.2 WOH- 27 ]
n (Continued} WOH-WOH o
» SPT-23 39.0-405 1.5 WOH- 25 -
WOH-1
B SPT-24 40.5-42.0 1.3 WOH- 28 T
g WOH-WOH SPT-26: sand in tip |
2 SPT-25| 42.0-43.5 1.4 WOH- 27 of spoon
W OMH-WOH SPT-27: wood

3 fragments in sample

036 450 SPT-26 | 43.5-450 1.1 WOR- 30 SPT-28: wood

- : WOR-WOR fragments i sampie;—
| SAND, tight gray, saturated, very sSPT.27 | 45.0-46.5 1.4 WOR-2-4 52 shale in tip of spoon |
loose to loose, fine o medium

B grained, some fine to medium SPT-28 | 46.5-48.0 1.4 WOH- 25 Boring backfilied with

700.6' 48.00 ’ bentonite cement

gravel MWOH-WOH
SPT-29 | 48.0-48.7 0.5 | 20-80/0.2 - grout from 0.0 f to

B 50.0 # i

698.6" 50.0"

\Shale, {Augered) /

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer
WOR = Weight of Rods

FSH LEGACY 171488317 KNGSTON ASH POND GPJ FHISM.GUT #1802
)

Stantec Consulting Services Inc.

TIBI0G
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Project No. 175569042 Location N 553888.83, E 2442564.24 (NAD27)
Proiect Name  Kingston Ash Pond Boring No. STN-66 Total Depth 57.0 ft
Location Kingston, Tennessee Surface Elevation 750.9 . (NGVD29)
Project Type Geotechnical Exploration Date Started 4/8/09 Completed 4/8/09
Supervisor Ben Halada Driller Kent Claments Depthto Water 1001t Date/Time 4/8/09
Logged By Ben Halada Automatic Hammer Safety Hammer3  Other[]
Lithology Overburden Sample # Depth Rec. Ft.{ Blows [Mois.Cont. %
Elevation Depih Description Rock Core RQD Run Rec. Ft. 1 Rec.% | Run Depth Remarks
750.8 0.0 Top of Hole
BAT CLAY (Fill), red brown, . . 3.
i o ( Iﬁ){ reS Oﬁrﬂwg SPT-1 0.0-15 1.6 5-3-3 15 Boring advanced -
mosst, very Soft 10 SOt some using 3 1/4 " Hollow |
B chert SPT-2 15-3.0 12 4.2.3 24 Stem Augers
5 SPT-3 3.0-45 1.3 3-5-4 30 Piston sampler and -
sucker rods were
B utilized to obtain
. ST-1 45-65 1.0 ” recovary during ]
Shelby Tube
3 SPT-4 | 65.80 1.0 6-4-4 28 sampling 1
| SPT-5 8.0-85 1.3 2-3-4 31 B
B SPT-6 | 9.5-11.0 1.0 2-3-3 32 7]
| SET-7 | 11.0-12.5 1.2 5.5-5 28 i
B SPT-8 | 12.5-14.0 1.4 1-2-1 28 7
735.9" 150" SPT-9 | 14.0-155 0.8 | WOH-1-1 34 -]
LEAN CLAY {Fill), brown, moist,
3 soft, some gravel, some SPT-10 | 155-17.0 0.5 2.2-4 15 -
| SPT-11| 417.0-185 0.8 2-3-4 17 |
B SPT-12 | 185-200 | 05 | 23412 20 SPT-12: shale in tip -1
- of spoon _
729.9' 210" SPT-13| 20.0-215 0.5 2-2-2 26 u
FAT CLAY, light brown, saturated,
B SPT-14 | 21.5-230 0.4 1-1-2 30 7
727.9' o3q | Vverysof |
N SILT, gray, saturated, very soft, SPT-15 | 23.0-245 1.1 WOH- 31 R
some clay WOH-WOH
- SPT-16 § 24.5-26.0 12 WCOH- 27 -
» WOH-1 i
B SPT-17 | 26.0-27.5 11 | WOH-1-2 25 i
723.4' 27.5'
- SAND, Iight brown, saturated, SPT-18 27.5-29.0 1.2 1-4-2 ) Water added at 28.0
i vary locse, fine grained, some EI;‘;;@BD augers
- clayey silt SPT-19 | 29.0-305 1.2 WOH- 25 _
WOH-1
i SPT-20 | 30.5-32.0 1.3 5-4-4 22 ]
B SPT-211 32.0-335 10 | WOH-1-2 22 i
- ST-2: sand in bottom
715.9' 35.00 8T-2 336-355 2.0 - to tube ]
! SAND, brown, saturated, very ]
loose, fine grained, trace silt SPT-22 | 355-37.0 1.5 WOH-1-1 21

EAFSM_LEGACY 171463117 KINGSTON ASH POHDUGOP FUSM.GDT 71idi02

Stantec Consulting Services Inc.

71602
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Project No. 175569042 Location N 553888.83, E 2442564.24 (NAD2T)
Project Name  Kingston Ash Pond Boring No. STN-66 Total Depth 57.0 1t
Lithology Overburden 1Sample # Depth Rec. Ft.| Biows |Mois.Cont. %
Etevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
i s , : i
i AND, brown, saturated, very SPT-23| 37.0-385 | 14 | WOR- 20 ]
loose, fine grained, frace sil
! . WOH-1
7119 320 {Continued) y
SPT-24 | 385-40.0 1.3 WOR- 21
- SAND, light gray to gray, WOH-WOH ]
B saturafed, very lcose 1o loose, SPT-25 | 40.0-41.5 1.3 WOR- 20 N
fine grained, trace silt WOH-WOH
. SPT-26 | 41.5-43.0 1.2 WOH- 18 7
L WO H-WOH 4
L SPT-27 430-44.5 1.3 WOH- 22 N
WOH-WOH
B SPT-28 | 44.5-46.0 1.2 1-2-1 19 ]
B SPT-29 1 46.0-47.5 1.3 1-WOH-1 21 Wood fragments R
present in SPT-30,

[~ SPT-30 | 47.5-49.0 1.0 2-11 29 31, 32 and 34 7
- SPT-31| 49.0-505 | 14 233 45 SPT-31: silt lenses —
3 SPT-32 | 50.5-52.0 1.5 WOR-3-4 36 7
B SPT-33 | 52.0-535 1.2 WOR-2-2 30 _
" SPT-34 | §35-550 | 12 |woH23| 35 Boring backfilled with-1

6059 85.0' bentonite cement

SPT-35 1 65.0-55.5 0.4 50-10/0.0 - grout from 0.0 ftto ™|

» 5708 "

£93.¢° 57.0"

FREN LEGAGY 171468117 KINGSTON ASH POND.GPY FMSMGDT 7isd

Sandstone, (Augered)

Auger Refusal /
Bottom of Hole

WOH = Weight of Hammer

WOR = Weight of Rods

Stantec Consulting Services Inc.

T6H9



SUBSURFACE
LOG

Page: 1 of 2

THSK LEGACY 171468117 KINGSTON ASH POND.GRI FMSH.GOT 11608

Project No. 175569042 Location N 553607.58, E 2441718.01 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-G69 Total Depth 59.5 ft
Location Kingston, Tennessee Surface Elevation 752.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Staried 5/18/09 Completed bJ20/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water 1951t Date/Time 5/18/09
Logged By Brad Smiley Automatic Hammer Safety Hammer1 Other(”]
Lithology Overburden [Sampile # Depth Rec. Ft.! Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec. % | Run Depth Remarks
752.3 0.0° Top of Hole
FAT CLAY with Gravel (Filt), red ~ . B )
brown, moist, medium s(%%ff )some s 0018 08 Fo0 - Boring advanced ]
’ ' ' using 4 1/4 " Hollow
gravel, trace SPT-2 £5-3.0 1.0 5.6-4 23 Stermn Augers 1
SPT-3 3.0-4.5 1.2 4-8-6 28 i
SPT-4 4.5-86.0 1.2 3-3-8 21 B
SPT-5 6.0-7.4 0.8 14-50-46/04 18 ]
744.8' 7.5 ‘
—— SPT-5 75-7.7 0.2 50/0.2 3
LEAN CLAY (Fill), light gray o 7
dark gray, moist, stiff, some shale a
SPT-7 89.0-10.5 1.3 23-16-16 8 -
SET-8 10.5-12.0 1.1 1G-16-8 10 7]
SPT- 12.0-13.5 1.0 &6-8-11 1
738.8" 13.5' ¢ ¢ 7
LEAN CLAY, red to brown, moist, SPT-10 | 13.5-15.0 0.4 5.8.5 17 .
mediumn stiff, some chert ]
SPT-11 15.0-16.5 1.2 1-2-3 22 R
SPT-12 | 165-18.0 1.5 2-34 21 1
SPT-13 18.0-198.5 1.5 2-3-3 22
732.8' 18.5' 7
SAND, light brown o brown, SPT-14 10.5-21.0 1.2 1.2.2 21 -
saturated, loose to medium i
dense, fine fo medium grained, SPT-15 210-225 1.2 1-1-1 22 |
some clay
SPT-186 22.5-24.0 1.5 1-1-2 20 7
Water added at 24.0 -
SPT-17 | 24.0-255 1.0 1-1-3 16 ft o keep sand cut of |
augers
SPT-18 2556-27.0 0.8 1-1-2 24 7]
SPT-19 | 27.0-285 1.3 WOR-1-2 17 i
SPT-20 | 28.5-30.0 1.8 1-1-1 23 7]
SPT-21 30.0-31.5 0.9 1-1-1 18 .
SPT-22 1 31.5-33.0 1.2 4.5.5 20 T
SPT-2 33.0-34.5 1.5 -2-4 i
717.8 34.5 s 22 8 7
SPT-24 | 34.5-36.0 1.5 2-2-5 20 7

Stantec Consulting Services Inc.

THM6/02



SUBSURFACE |
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Project No. 175569042 L.ocation N 553607.58, E 2441718.01 (NAD27)
Project Name  Kingsten Ash Pond Boring No. STN-69 Total Depth 59.5 fi
Lithology Overburden Sample # Depth Rec. Fi.| Blows iMois.Cont. %
Elevation | Depth Description Rock Core | RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
SAND, brown, moist, medium SPT-25 368.0-37.5 1.3 5-8-16 18 E
dense to dense, fine to medium SPT-26 | 37.5-39.0 15 44.8-9 19 7]
grained (Confinued) _
| SPT.27 39.0-40.5 0.3 8-9-11 18 ]
SPT.28 40.5-42.90 1.4 11-17-15 19 7
SPT-29 | 42.0-435 1.5 6-5-1 20 .
SPT-30 { 43.5-450 1.3 2-2-10 38 i
707.3' 45.0' n
Shale (Augered) SPT-31 | 45.0-465 0.6 2-8-13 - i
SPT-32 | 46.5-48.0 0.8 27-28.-38 - E
SPT-33 1 48.0-49.3 0.8 38-47- -- B
15/3.3
— Boring backfilled with—
bentonite cement
grout from 0.0 ft to
59.5 ft N
692.8' 59.5' N

FIS28_LEGACY 171468417 KINGSTON ASH POND.GPI FMSM.GOT 7163

= Auger Refusal / —
Bottom of Hole .

WOH = Weight of Hammer !
WOR = Weight of Rods .

— Siope Indicator (62.5 ft of pipe) installed with a concrete pad and protective cover ]

Stantec Consulting Services Inc. 609



SUBSURFACE
LOG

Page: 1 of 2

Project No. 175560042 L.ocation N 553840.20, k£ 2440881.04 (NADZ27)
Project Name  Kingston Ash Pond Boring No. STN-71  Total Depth 455 ft
Location Kingston, Tennessee Surface Elevation 752.0 ft. (NGVD29)
Proiect Type Geotechnical Exploration Date Started 5/13/09 Completed 5/14/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water 13.0ft Pate/Time 5/13/09
Logged By Brad Smiley Automatic Hammer 52 Safety Hammer] Other[Z]
Lithology Overburden Sample # Depth Rec. Ft.| Blows [Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Fi. | Rec.% | Run Depth Remarks
752.0° 0.0 Top of Hole
TOPSOIL (Fill R - .
R - (Fill) SPT-1 0.0-15 1.5 3-4-5 23 Boring advanced -
- - using 4 1/4 " Hollow
B ‘ ' SAND (Fill), brown, moist, SPT-2 15-30 0.9 8.6-6 16 Stem Augers 1
749.0 3.0 medium dense, fine to coarse i
i grained, some siit /_ SPT-3 30-45 1.4 4-5.4 18 i
- LEAN CLAY with Gravel {Fill), red |
brown and gray, moist, soft to SPT4 45-6.0 T4 3-3-2 19
B medium stiff ]
| SPT-5 6.0-75 1.5 8-7-9 15 ]
3 SPT-8 75-9.0 1.4 7-11-9 18 7]
743.0° 9.0 .
n FAT CLAY, brown, saturated, SPT-7 0.0-105 14 0-11-10 17 ]
soft, some fine {0 coarse gravel
B SPT-8 10.5-12.0 1.1 1-1-1 21 7]
N SPT-2 12.0- 135 1.5 1-1-2 21 n
a 370 15.0° SPT-16 13.5-15.0 1.5 1-4-1 22 7
135 - : Water added at 15.0-
| SILTY SAND, brown, saturated, SPT-11 1 150-16.5 1.5 1-1-1 20 ft to keep augers
very loose fo loose, fine to clear
3 medium grained, some clay 8PT-12| 16.5-18.0 15 | WOR-1-1 21 )
3 SPT-131 18.0-19.5 1.5 WOR-~1-1 20 i
B SPT-14 18.5-21.0 1.4 111 19 T
5 SPT-15 | 21.0-225 1.5 1-1-2 20 ]
B SPT-16 | 22.5-240 0.8 1-1-2 25 7]
| SPT-17 ¢ 24.0-255 1.6 1-1-WOH 22 .
3 SPT-18 ] 255-2740 1.5 1-2-3 20 7]
L SPT-18 | 27.0-285 0.7 WOR- 19 N
L WOR-3
SPT-20 | 28.5-30.0 1.5 2-3-5 20 )
- _SP?-24: sandstone —
. SPT-21 | 30.0-31.5 1.4 2-5-3 20 in tip of spoon
B SPT-22 | 31.5-330 1.5 4-11-4 19 7]
719.0° 33.0' |
| SAND, brown, saturated, dense, SPT-23 33.0.234.5 1.5 11-15-13 10 1
1700 25 0 fine fo medium grained |
8PT-24 | 34.5-36.0 1.4 5-20-22 --
7155 365 | 1SPT25| 360-368 | 0.8 ! 26-50/0.3 - ]

FAISM_LEGAGY 174465117 KINGSTON ASH POND.GPI FMEMGOT 1508

Stantec Consulting Services Inc.

THB/08



FMSLT LEGACY 171469417 KINGSTOM ASH POND.GEJ FHSM.GOT 71600

SUBSURFACE
L@G Page: 2 of 2

Project No. 175569042 Location N 553840.20, E 2440981.04 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-71 Total Depth 45.5 ft
Lithotogy Overburden Sample # Depth Rec. Ft.i Blows {Mois.Cont. %
Elevation Depth Description Rock Core RQD Kun Rec. Ft. | Rec. % | Run Depth Remarks
i \Sandstone. (Augered) /

Shale, (Augered) (Confinued)

. Boring backflled with
bentonite cement
grout from 0.0 ft fo

n 455 & ,,.

7068 48.5° ]

- Auger Refusal / "
. Bottom of Hole ' .

WOH = Weight of Hammer 7
- WOR = Weight of Rods ]

- Slope indicator (45.5 # of pipe) installed with a concrete pad and protective cover B

T
|

7116/

b=l
fiel

Stantec Consulling Services Inc.
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SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile

0 5 10 15 20 25 30 35 40
765.0 . . .

760.0 |
755.0 |

750.0 | :

745.0 ©

7400 ©

735.0 |

Elevation (ft)

730.0 |
725.0 |

7200 |

715.0 |
7100 |

705.0 | Ngo = Equivalent SPT N-value normalized to a

60% energy level

700.0 -
The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.

Project No. 175569042
STN-2B
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SCPTu RESULTS
Undrained Shear Strength, S,

Undrained Shear Strength, S, (psi)
0 60 70

0 10 20 30 40 5 80 90 100
765.0

760.0

755.0 -

750.0 - —_—

7450 | —

7400 - f

735.0 -

7300

Geodetic Elevation (ft)

7250

7200

715.0 |
7100 |
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700.0 -

C:\ashpond\week 2009-05-22\CPT2.xlsm

—— Upper Bound Nkt
Lower Bound Nkt

4 Shear Vane Results
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SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile

0 5 10 15 20 25 30 35 40
765.0 . . .

760.0 |
755.0 |

750.0 |

745.0 ©
7400 ©

735.0 |

Elevation (ft)

730.0
725.0 |
720.0
715.0
7100 |

705.0 | Ngo = Equivalent SPT N-value normalized to a

60% energy level

700.0 -
The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.
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SCPTu RESULTS
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SCPTu Results
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.
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SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.

Project No. 175569042
STN-9A

C:\ashpond\week 2009-05-22\CPT9.xlsm



SCPTu RESULTS

Effective Angle of Internal Friction

Angle of Internal Friction, ¢'

765.0 . .

20 30 40 50 60
760.0
755.0 |
750.0 |
745.0

(ft)

ion

7400
735.0 |

730.0 |

eodetic Elevat

G

\l

N

o

o
T

720.0 |
715.0 |
7100 |

705.0 -

700.0 L

Project No. 175569042
STN-9A

C:\ashpond\week 2009-05-22\CPT9.xlsm



765.0

760.0

755.0

750.0

745.0

740.0

735.0

730.0

Geodetic Elevation (ft)

725.0

720.0

715.0

710.0

705.0

700.0

C:\ashpond\week 2009-05-22\CPT9.xlsm

SCPTu RESULTS
Undrained Shear Strength, S,

Undrained Shear Strength, S, (psi)
0 60 70

10 20 30 40 5 80 90 100
/
=
{S
—%
—_—
——
—_—
-
—
I —

—— Upper Bound Nkt
Lower Bound Nkt

10
20

4 Shear Vane Results

Project No. 175569042
STN-9A



(0661 UOSHBQOY) UOIBIYISSE|D OleY UONONS 14 SSB|D

: - : : 0°00Z
] ] ] 1 ooz
pues AIS ] ] . 00LL
0} pues ues|D- ] ] i i
SUNE . 1 ] 0'GH
] 1 3 B
i __w 1 i
] g 1 ] .
SHRE Amw . - 0°02Z
ns Apueg I ] N 1 ]
! T ] i ] o
ol pues Al : m B ] 1 0'6eL %
nis Aeken 1 ] 1 ] &
o1 Ae|p Ayis- i ] y 1 ! . =
Keio s o1 Aejo- 1 F ] 1 oogL O
NS Apues ] H 1 i m
o} pues Alis- | ] : ] ) <
1 ! 1 ogeL 8
1 ) ] | S
1 i ] oo, =
I3=TTo) ] 1 i =
Ayis o1 keyo - 1 1 1
1 . 1 1 0'SvL
paureib IJ 'M 0°052
auly s Kiop- ] d _ ] ]
. 1 ossz
. {1 009z
__________________ ] , ] i : . : 0'69.
ot 0 0GL 00l  0S 0 05 O} g 0 00} 05 0 000§ 0052 0
9|1jo.d (1sd) aunssaid a10d (%) oney (1sd) ssens onsslg (1sd) ssong di1 pa1oaii0)
o 149S b 4 s /]
los n 4 ]
puod ysy uoisbury :108loid
VAL wal) .
B 0L'9E/  :UOIBAS|T J81BMPUNOID) u|
avL-NL1S | 2+v0695S.} ON 108(04d ¥ 00°€G/.  :uoleAs|3 HelS N1d0S OC__—_-._QCOO Joluels
6002 ‘gz Aep :e1eq 1se1 I 00°€G/.  :uolleAs|q




SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.
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SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.
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SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.

Project No. 175569042
STN-18A

C:\ashpond\week 2009-05-22\CPT18.xIsm



765.0
760.0 |
755.0 |
750.0 |
745.0 |

740.0 |

(ft)

ion

eodetic Elevat

G
\l
N
o
o

720.0 |
715.0 |
7100 |
705.0 |

700.0 -

SCPTu RESULTS

Effective Angle of Internal Friction

Angle of Internal Friction, ¢'
10 20 30 40 50 60

735.0 |

730.0 |

Project No. 175569042
STN-18A

C:\ashpond\week 2009-05-22\CPT18.xIsm



765.0

760.0

755.0

750.0

745.0

740.0

735.0

730.0

Geodetic Elevation (ft)

725.0

720.0

715.0

710.0

705.0

700.0

0 10 20 30 40 5

SCPTu RESULTS
Undrained Shear Strength, S,

Undrained Shear Strength, S, (psi)
0 60 70 80 90 100

—— Upper Bound Nkt
Lower Bound Nkt

4 Shear Vane Results

10
20

Project No. 175569042
STN-18A

C:\ashpond\week 2009-05-22\CPT18.xIsm



(0661 UOSHBQOY) UOIBIYISSE|D OleY UONONS 14 SSB|D

: - : . 000Z
] 1 ] 1 ooz
1 {1 ooz
1 1 osiz
] 1 ] 1 ooz
lyos ] 1 1 ]
Kion ‘pareinyes ] 1 | ! . %
‘UMOJQ pal . ] > ] 1 0'Ges o
WG *AV1O ted- 1 1 ] &
8s00] ] d =
0] 9s00| AloA ] 1 ] 1 o0o0gL ©
,_wam\_jwmm .C>>O\_Q ] m
Wb ‘anNvs- ] 1 ) <
9500 ! ] . : {1 ocer o
0} 9500 AJan ] | ] )
‘pajeINIES ‘Yor|q 1 ] ] \N
‘ysy wonog- i i g R {1 00vL /uh..
asuap wnipaw ] ] ]
,_wam\_jwmw .v_om_Q ]
‘%Ge usy A4 / 1 \ AI.\.\ ..”\\.Mv { oGyz
%G9 Ysy Wwonog- ] 1 i
T 1 1 o005z
m ] {1 ogsz
Hayo swos i ] 1 ] .
‘1S Wnipaw ] ] ] ] 00
hww_o_,t .C>>O\_Q . ] | ;
pai ‘AY1O ues- i ] i
__________________ : : 0'59.
0] 0 00} 0S 0 05- Ol [ o 00l 0S 0 000s 00S2 0
9|1joid 185 (1sd) ainssaid alod (%) oney (1sd) ssang ono9|s (1sd) ssong di1 pa1oaii0)
llos n fy [ 1h
puod ysy uoisbury :108loid
VAL W8lD ]
U 092y,  .UOIBAS|T JaJempunoln) ou]
VO IL-N1S 2¥0695G/ 1 "ON 108loid ¥ 09'G9/  :uolleAas|3 HelsS N1 d0S OC___._-.._WCOO Joluels
6002 ‘2 Ae\ :ereq 1se | ¥ 09°G9. ‘uolleAs|d




SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.
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SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.
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SCPTu Results
SCPTu Ng, Values

Equivalent SPT Ng, Profile
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The correlation from SCPTu data to equivalent SPT Ng, values is based
on the Jefferies and Davies (1993) approach.
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SCPTu RESULTS

Effective Angle of Internal Friction

Angle of Internal Friction, ¢'
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Undrained Shear Strength, S, (psi)
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