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SUMMARY

The expansion of Class IT coal-combustion byproduct (CCB) disposal facilities proposed within the
existing Ash Disposal Area of Kingston Fossil Plant (KIF) was evaluated for two possible disposal
options. The first (Option A) would involve future codisposal of coal ash and gypsum derived from
flue-gas desulfurization. Under Option B the facility would receive only coal ash. Hydrogeological
evaluations of the proposed facilities associated with both options were performed to examine their
suitability relative to the appropriate standards of the Tennessee Department of Environment and
Conservation (TDEC) Rule 1200-1-7. Evaluations addressed effects of proposed disposal facilities
on local groundwater and surface water resources during both the operational and post-closure
periods. Comparisons of water quality impacts for facility designs with and without a constructed
three-foot geologic buffer were also provided as the basis for an alternative to an artificial geologic
buffer.

Recent site investigations supporting these evaluations included 12 soil borings, installation and
monitoring of three piezométers, and field hydraulic conductivity (K) testing at two sites and
laboratory K testing of two ash samples. A survey of private water wells and public water
supplies within two miles of the site was also conducted to determine current water use.
Additional hydrogeologic data was obtained from previous studies in the existing Ash Disposal
Area, and included 25 soil borings, water level data for 16 monitoring wells, 7 field aquifer tests
in soil and bedrock wells, and lab K measurements for 10 soil and ash sémples.

The Lower Conasauga Group and the Rome formation comprise bedrock beneath the proposed
disposal area, and consist primarily of shale with thin, interbedded limestone, siltstone, and
conglomerate. Drilling within the Conasauga and Rome in and around the disposal site revealed no
evidence of karstification. A mantle of predominantly alluvial soils consisting of clay, silt, and sand
with occasional gravel lies above bedrock. Thickness of the alluvium is highly variable, ranging
from about 5 to 65 ft. Ash and ash-soil fill materials ranging up to 83 ft in thickness are present
above the alluvium. Ash deposits are composed almost entirely of fly ash, with bottom ash
comprising less than 10% of the ash fill. The first occurrence of groundwater below the area is
generally within the existing ash fill. Groundwater movement at the site generally follows
topography with groundwater flowing eastward from Pine Ridge toward Swan Pond Creek
embayment, the Emory River, and the plant intake channel. An exception occurs in the Ash Dredge
Cell area where mounding of the water table produces localized groundwater movement toward an
on-site drainage feature that flows northeastward along the base of Pine Ridge. All groundwater
originating on, or flowing beneath, the proposed disposal site ultimately discharges to the reservoir
without traversing private property.

vi
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The proposed CCB disposal facilities would be developed entirely on existing ash deposits.
Laboratory testing indicates the ash would not meet the hydraulic conductivity requirements of
TDEC Rule 1200-1-7-04 or Policy Memorandum SW-93. The environmental benefit of -
constructing an artificial 3-ft clay buffer at the base of the Phase 2 and 3 disposal areas was
examined by numerically simulating leachate seepage from these disposal facilities with and without
a clay buffer. The evaluation focused on the effects of ash and gypsum leachate on stream water
quality, since leachate from proposed disposal facilities would ultimately discharge to the Emory
River. Estimates of maximum in-stream concentrations were performed for selected CCB-related
constituents under low stream flow conditions.

Hydrogeologic conditions at the proposed disposal site appear to satisfy geologic and hydrologic
standards for Class II disposal facilities. Key findings and recommendations are summarized as
follows:

e A survey of water use in May 2004 identified 13 residential wells and one public water supply
spring located within approximately one mile of the proposed disposal facility boundary.
Neither the public spring nor any of the residential wells is located downgradient of the proposed
facility. Furthermore, there is no potential for future development of groundwater supplies
downgradient of the facility since all property between the disposal site and surface water
boundaries lies within the plant reservation.

e Modeling results indicate that construction of an artificial 3-ft clay buffer, having a hydraulic
conductivity of 10°® cm/s or less, beneath the Phase 2 and 3 disposal areas would not provide a
substantial environmental benefit. During the operational phase, predicted leachate seepage
rates for the no-buffer and buffer designs for Option A differed by 38% or less. Similar
comparisons for Option B showed differences of 28% or less. Following facility closure,
differences in seepage rates would be less than 1% due to the infiltration-limiting effect of the
10 cm/s clay cap. On this basis, construction of an artificial clay buffer is not recommended.

e Evaluation of CCB leachate seepage effects on local stream water quality further supports the
suitability of the site for the proposed disposal options without an artificial geologic buffer.
Under Option A, maximum cumulative COC stream loadings predicted for the Emory River
during low flow conditions would not produce in-stream concentrations exceeding the drinking
water standards maximum contaminant limit (MCL) or aquatic life criteria for either the buffer
or no-buffer cases. Predicted COC concentrations for the Emory River under disposal Option B
were below drinking water and aquatic life standards for all COC except ammonia. Worst-case
NH;-N concentrations of 0.58 and 0.47 mg/L estimated for the no-buffer and buffer designs pose
no threat to human health, but could exceed the criteria continuous concentration (CCC) under
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coincident conditions of extreme pH, temperature, and low flow in the Emory River. Historical
data suggest the joint probability of such an occurrence would be less than 0.3%. The potential
risk associated with ammonia under Option B can be addressed by future monitoring. Periodic
sampling of ash ammonia content and groundwater downgradient of the facility would be
performed to assure ammonia levels remain within the limits assumed in this evaluation.

There is no evidence of Holocene-age faulting within the required 200-ft facility exclusion zone.
In addition, there are no indications of karstification or other geologic features which might

adversely affect facility containment.

No streams, springs or lakes are located within 200 ft of the site, and facility would lie entirely
above the projected 100-year flood stage of the Emory and Clinch Rivers.

viii
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1. INTRODUCTION
1.1 Background

The proposed coal-combustion byproduct (CCB) facility at TVA’s Kingston Fossil Plant (KIF)
is located on the west bank of the Emory River (mile 2 to 2.5) in Roane County, Tennessee
(Figure 1-1). The disposal site encompasses approximately 244 acres and is located within the
existing Ash Disposal Area. Land surface across the disposal site ranges from elevation 760 to
805 ft (above mean seal level), and is entirely above the 100-year flood stage of elevation 748 ft.

The facility Part II Permit Application, submitted to TDEC on June 10, 2004, considers two
options for future CCB disposal at KIF. The first option (referred to in this report as Option A)
proposes codisposal of coal ash and flue gas desulfurization (FGD) derived gypsum. If
approved, a total of 12.4 million cubic yards (CY) of fly ash and bottom ash and 7.20 million CY
of gypsum would be deposited in the area between 2004 and 2029. Under Option B the facility
would receive only coal ash. A total of 21.4 million CY of fly ash and bottom ash would be
deposited in the facility between 2004 and 2048.

1.2 Purpose and Scope

The objective of this report is to evaluate the suitability of the proposed CCB disposal facility in
terms of the hydrogeologic features of the site and compliance with the design standards of
TDEC Rule 1200-1-7. The potential effects of the facility on local groundwater and surface
water resources are addressed for both the operational and post-closure periods. The focus is on
stream water quality effects since shallow groundwater originating on, or flowing beneath, the site
ultimately discharges to streams without traversing off-site property. Numerical models were used
to estimate leachate generation rates from each disposal area. Leachate seepage estimates were used
along with CCB leachate chemical compositions in predicting worst-case in-stream concentrations
of selected constituents under low stream flow conditions. Separate evaluations were performed for
Options A and B. Additionally, comparisons of water quality impacts for facility designs with and
without a constructed 3-ft geologic buffer are provided for each disposal option. Hydrogeologic
data used to support the analysis were derived from recent geotechnical investigations at the site
conducted by MACTEC Engineering and Consulting, Inc. (2004) and from several previous site
investigations (described in Section 1.3). A survey of private water wells and public water
supplies within two miles of the site was conducted to establish local water use.
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Results of recent geotechnical investigations supporting disposal facility design and the
hydrogeological evaluation are reported in MACTEC Engineering and Consulting, Inc. (2004).
Investigations included 12 geotechnical borings (B-1 through B-12) drilled to refusal at locations
in and around the proposed site to characterize overburden stratigraphy and to acquire samples
for laboratory testing (Figure 1-1). Sample collection and standard penetration resistance testing
were performed at 5-ft intervals. Appendix A contains lithologic logs for these borings and a
description of soil sampling methods. Laboratory hydraulic conductivity tests were performed
on two remolded ash samples collected from the existing Ash Dredge Cell Area. Three
- additional auger borings were completed at existing ash deposits for in-situ hydraulic
conductivity testing (designated B-1A, B-1B, and B-2A). Three piezometers were installed
adjacent to borings B-1 through B-3 for periodic water level monitoring. These piezometers are
located on the northwest-facing slope of Ash Dredge Cell 3. Cone penetrometer soundings were
performed at 11 locations within the proposed disposal site to supplement boring data. Complete

descriptions of sampling and testing procedures used in these investigations are presented in
MACTEC (2004).

1.3 Previous Investigations

The hydrogeologic data used in the present evaluation are partially based on three previous
investigations at the KIF site. The first was an EPA-sponsored study by Milligan and Ruane (1980)
to examine the effects of coal ash leachate on groundwater quality. This study was initiated in 1976
with core sampling and monitoring well construction at eight sites, J1 through J8 (Figure 1-1).
(Note that the “J” well prefix was dropped in later investigations and does not appear on figure well
labels in the present report.) Soil samples were collected using a 2-inch diameter split-spoon
sampler through a 12-inch outer diameter hollow-stem auger. Fourteen, four-inch diameter PVC
wells, screened over the lower 1.5 ft, were installed through the auger following core sampling.
Wells were installed either singly or in staged multiple-well clusters. Lithologic logs for these wells
are presented in Appendix A. In addition, laboratory permeameter measurements of the horizontal
and vertical components of hydraulic conductivity were performed on selected core samples. Soil
column studies were also performed to examine the potential for geochemical attenuation of ash-
related contaminants, particularly trace metals.

Velasco and Bohac (1991) performed a site-wide assessment of groundwater conditions at the KIF
reservation. Single-well or multiple-well clusters were installed at eight additional sites (sites 9
through 16) in 1988 as part of the investigation. Wells were constructed with 2-inch PVC casing
and were screened over the lower 10 ft. Lithologic logs for these wells are included in Appendix A
along with a description of sampling methods. Well construction diagrams are presented in
Appendix B. These wells, and those installed in 1976, were sampled six times between 1988 and
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. 1990 to examine spatial and temporal trends in groundwater quality at the plant site. Constant-rate
. injection tests were performed at eight wells to determine bulk hydraulic conductivities of the
overburden and shallow bedrock materials. These data were used in development of a groundwater
flow model of the site. In addition, their investigations included an evaluation of the potential of
geochemical attenuation of ash-related contaminants. Mineralogical analyses were conducted on 20
soil samples collected adjacent to monitoring wells 1 through 6 (Figure 1-1). X-ray diffraction
analysis indicated clay minerals predominantly consisted of kaolinite and illite with trace amounts of
other minerals, all of which tend to adsorb cations present in groundwater. Iron oxides were
detected at contents of 0.33 to 0.60%, and are also known to adsorb several metals, e.g. arsenic,
chromium, and zinc. Soil cation exchange capacities ranging from 6.6 to 34 meq/100 g were
reported. Application of the MINTEQ geochemical speciation model using site soils data and
representative chemical data for ash leachate indicated significant adsorption of arsenic, lead, and
zinc. Attenuation of barium, chromium, and iron were predicted to occur by precipitation reactions
(Velasco and Bohac, 1991).

Singleton Laboratories (1994) performed drilling and sampling investigations in the Ash Dredge
Cell area at 10 locations (SS-1 through SS-10). Two-inch split-spoon and three-inch Shelby tube
samples were collected for laboratory geotechnical testing. Top-of-rock and groundwater level
elevations were established at each site. Boring logs are included in Appendix A.

A hydrogeologic evaluation was prepared by Boggs et al. (1995) for closure of the existing Ash
Disposal Area on which the proposed CCB facility would be developed. The evaluation focused
on the long-term impacts of the Ash Disposal Area on local groundwater and surface water
resources following facility closure. The study was initiated with an examination of local
hydrogeologic conditions, groundwater quality, and groundwater use in the site vicinity.
Hydrogeologic and water quality data were derived from previous groundwater investigations at the
plant site. Local groundwater use was established by a survey of residents within a two-mile radius
of the disposal site. A water budget simulation of the closed facility was performed to quantify ash
leachate production rates during a 30-year post-closure period. The ultimate impact of the closed
facility was evaluated using the predicted leachate discharge in conjunction with leachate chemical
characteristics and groundwater flow patterns in the site vicinity.
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‘ 2. HYDROGEOLOGIC CONDITIONS
2.1 Geology and Soils

Kingston Fossil Plant resides within the Valley and Ridge physiographic province, a region
characterized by narrow, subparallel ridges and valleys trending portheast-southwest. The
controlling structural feature of the region is a series of northeast-striking thrust faults which have
forced older rocks from the southeast over younger units. Bedrock units of the Rome Formation
(lower Cambrian age), the Conasauga Group (middle to upper Cambrian), and the Knox Group
(upper Cambrian to Ordovician) subcrop beneath the site in northeast-trending bands
(Figure 2-1). These units generally dip to the southeast at angles averaging 45 to 50 degrees
(Benziger and Kellberg, 1951). The band of Rome on the northwest side of the site, along with
the overlying Conasauga and Knox formations, represent a thrust fault block which has been
forced over the Knox outcrop to the northwest. The two major faults associated with this thrust
block, shown on Figure 2-1, constitute the two closest faults to the proposed disposal site. Both
faults are located in excess of 1000 ft from the proposed disposal area, placing them outside of
the 200-ft exclusion zone required by Rule 1200-1-7-.04(1)(u). Foundation exploration in the
plant powerhouse area indicated bedrock jointing but no evidence of faulting (Benziger and
Kellberg, 1951). Drilling of the overlying Quaternary age alluvium there and elsewhere on the
‘ reservation has showed no evidence of faulting in these sediments.

The site lies within the Eastern Tennessee seismic zone (ETSZ), a 300-km long, northeast-
trending seismic feature running through the lower mid-Atlantic and southeastern United States
(waell et al, 1994). With the exception of the New Madrd seismic zone, the rate of
earthquake activity in the ETSZ has been the highest of any area east of the Rocky Mountains.
However, the mean focal depth of recorded earthquakes within the ETSZ is 15 km, placing
earthquakes in crystalline basement rocks and not in the overlying sedimentary rocks. Thrust
faulting in the region was associated with the Applachian Orogeny which ended in late Permian
time, i.e., at least 250 million years ago. Further movement along these faults is improbable.
The areas specifically proposed for future CCB disposal are underlain by the Lower Conasauga
Group, with the exception of a narrow band along the northwestern side of the proposed site which
is underlain by the Rome formation (Figure 2-1). The Nolichucky, Maryville, Rogersville,
Rutledge, and Pumpkin Valley formations make up the Lower Conasauga Group, whereas the
Maynardville formation is associated with the Upper Conasauga. Total aggregate thickness of these
units is unknown but estimated to be approximately 1500 ft (Harris and Foxx, 1982). These units
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predominantly consist of shale with interbedded siltstone, limestone, and conglomerate, and are
locally of low water-producing capacity. Extensive rock coring of the Conasauga in the plant
powerhouse area indicates that limestone accounts for only about 20% of the total cored material,
and is present in relatively thin beds ranging from an inch to several feet in thickness (Benziger and
Kellberg, 1951). This accounts for the absence of local evidence of karstification in areas underlain
of the Lower Conasauga. The Rome formation which lies beneath the northwestern edge of the
proposed disposal area consists of interbedded shale, sandstone, and siltstone.

The elevation of the top of rock directly beneath the proposed disposal area is relatively uniform,
ranging from approximately 700 to 715 ft and averaging about 705 ft (Figure 2-2). Outside this area
the bedrock surface rises steeply to the west and southwest. The lower bedrock terrace
corresponding to the disposal area apparently represents an erosion surface associated with the
ancestral Emory River. The upper few feet of bedrock generally consists of weathered fissile shale
with occasional limestone fragments.

A mantle of predominantly alluvial soils (Quaternary age) generally lies above bedrock in the ash
pond area as indicated in the hydrogeologic profiles presented on Figures 2-3 and 2-4 and the soil
isopachous map of Figure 2-5. Soil thickness is highly variable, ranging from about 5 ft along a
portion of the northern perimeter of the site to a maximum of 65 ft on the western boundary. The
alluvial deposits are unconsolidated and heterogeneous mixtures of clay, silt, sand, and gravel that
typically grade coarser with depth. Laboratory testing of recently collected alluvial soil samples
from the site typically fall into the CL and SM classifications (MACTEC, 2004). A thin,
discontinuous layer of residuum, composed of clay and silt with weathered shale fragments, is
present directly above bedrock. ‘

The ash and ash-soil fill present above the alluvial/residual soils range up to 83 ft in thickness. Ash
deposits consist almost entirely of fly ash, with bottom ash comprising less than 10% of the ash fill.
Particle size analysis indicates the existing ash is generally composed of silt and sand size particles
with lesser amounts of clay and gravel size material (MACTEC, 2004). Ash pond dikes are
constructed of mixtures of fly ash, bottom ash, and silty clay soil. The phreatic surface generally lies
within the ash deposits. '
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Appendix C provides a compilation of grain-size data for unconsolidated soil and ash samples
associated with several previous investigations. Atterberg limits and natural moisture content data
are included where available along with a description of laboratory testing procedures.

While the number and density of soil borings and rock coreholes in some areas may be below the
minimum requirements of the Division of Solid Waste Management’s (DSWM’s) Hydrogeologic
Guidance Document, we believe the available data are sufficient to characterize subsurface
conditions at the proposed CCB disposal site. A total of 30 soil borings have been completed within
and immediately around the footprint of the proposed site in the unconsolidated ash and underlying
alluvial deposits.  Drilling has been limited by necessity to locations along perimeter dikes
bounding the existing ash pond, stilling pond, and dredge cells. Characterization of the
unconsolidated overburden should be adequate because coal ash, which comprises the upper 20 to
80 ft of overburden and represents the “natural” geologic buffer, exhibits a high-degree of
homogeneity requiring fewer borings/samples for adequate characterization. In addition, available
information indicates the thickness of the underlying alluvium and top-of-rock surface elevation to
be relatively uniform, reducing the need for further exploratory drilling. Only two coreholes (i.e.,
13B and 16B) have penetrated the underlying bedrock to depths ranging from 7 to 17 ft. However,
three additional coring sites (9B, 12B, and 15B) are located within about a 1000 ft of the proposed
disposal site, and extensive coring data are available from foundation studies in the plant
powerhouse situated approximately 0.5 mile to the southwest.

2.2 Groundwater Occurrence

The first occurrence of groundwater below the proposed CCB disposal areas is generally within
the existing ash fill. Under present conditions, groundwater is derived from infiltration of
precipitation, seepage from various ash-related impoundments, and from lateral inflow along the
western boundary of the reservation. Groundwater movement, as inferred from potentiometric
maps developed from water-level measurements in shallow monitoring wells primarily located
outside of existing ash disposal areas, is generally eastward from Pine Ridge toward Swan Pond
Creek embayment, the Emory River and the plant intake channel (Figure 2-6). However,
continuous recharge by ash sluice water in the active ash pond and dredge cells produces local
mounding of the water table that is largely undetectedvby peripheral monitoring wells. Accounting
for the measured water surface levels in Ash Dredge Cell 2, the ash pond, and stilling pond results in
the alternative potentiometric surface shown on Figure 2-7. This figure indicates radial movement
of groundwater away from the surface impoundments, including movement from Cell 2 toward Pine
Ridge. Groundwater movement from the dredge cells toward Pine Ridge converges with
groundwater flowing down slope. Groundwater entering the region of convergence either
discharges into the ephemeral drainage feature paralleling Swan Pond Road on the northwest side,
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or flows around the dredge cells to the northeast or southwest. Since the drainage paralleling Swan
Pond Road lies on the KIF reservation, off-site movement of groundwater appears unlikely. In
general, all groundwater originating on, or flowing beneath, the proposed disposal site ultimately
discharges to the reservoir without traversing private property.

Long-term hydrographs for 10 monitoring wells surrounding the disposal site are presented on
Figures 2-8(a) and 2-8(b). Groundwater level data used in these figures are tabulated in
Appendix D. Natural seasonality in groundwater level trends is not discernable, due in part to the
infrequency of the measurements, ie., only four or fewer observations were made per year.
However, the close proximity of most monitoring wells to the active ash pond, dredge cells, and/or
the reservoir, suggests that these surface water features may largely control local groundwater levels.
For example, the upward water level trends observed over the past 5 to 6 years in wells 16A and
13B, both of which are situated near ash disposal areas but away from the stabilizing influence of the
reservoir, can be attributed to increasing impoundment heads in the existing Ash Pond and Ash
Dredge Cells 1-3.

Short-term hydrographs for piezometers B-1 through B-3 are given on Figure 2-9 with data
tabulated in Appendix D. These piezometers were installed along the northwestern slope of Ash
Dredge Cell 2 in April 2004, and were monitored frequently over a three-month period. The
relatively high potentiometric heads observed at these wells compared to neighboring wells (e.g.,
4A, 16A) reflect mounding of the water table in the Ash Dredge Cell area created by sluice water
recharge. Overall differences in the potentiometric head elevations in the three wells (i.e., highest at
B-3 and lowest at B-1) can be attributed to differences in topographic position of piezometers on the
dredge cell slope. Decreasing water levels were observed for all piezometers over the period,
probably due to pumping from a recently installed toe drain on the northwest side of Cell 3 and
perhaps to limited rainfall during the period (Appendix D).

Determination of the seasonal high water table for the proposed disposal site is problematic due to
the artificial influence of multiple surface water impoundments on local groundwater levels. As
noted earlier, shallow groundwater levels observed in local monitoring wells are largely controlled
by reservoir stage and by recharge from adjacent impoundments. Consequently, natural variability
of groundwater levels produced by seasonal differences in precipitation and evaporation is generally
not discernable in temporal groundwater level records. Nevertheless, Figure 2-10 provides an
estimate of the seasonal high water table based on the maximum water level observed in each
monitoring well during the period of record (see Appendix D). There is little noticeable difference
between overall groundwater levels and gradients indicated for the secasonal high water table
configuration compared to that shown for the recent water table snapshot presented on Figure 2-7.
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2.3 Hydraulic Properties

A summary of field and laboratory measurements of hydraulic conductivity for ash, alluvial soils,
and shallow bedrock derived from previous site investigations is presented in Table 2-1. References
for the laboratory or field methods are also given in the table. Vertical hydraulic conductivities (Ky)
for nine fly ash samples range from 3.6x10° to 8.3x10”° crm/s and exhibit a median value of 2.0x10°
cm/s. The two field measurements of fly ash horizontal conductivity (Ky) generally fall within the
range of data reported for K,. Laboratory-derived Ky, and K, data for alluvial clay-silt samples show
little difference and average about 5x107 cm/s. Field measures of Ky, for this unit are about an order
of magnitude higher, averaging approximately 7x10° cm/s. The difference reflects the larger
measurement scale associated with field tests as well as the tendency for higher K values in the
horizontal direction. Field testing performed in three wells completed in the upper Conasauga shale
yielded Ky, values averaging 2x10™ cr/s.

The “natural” geologic buffer material below the proposed CCB disposal area would largely consist
of fly ash (see hydrogeologic sections on Figures 2-3 and 2-4). As indicated in Table 2-1, hydraulic
conductivity measurements of fly ash are limited to laboratory analysis of seven samples and two
Boutwell field tests. Although the number of hydraulic conductivity measurements is below the
recommended requirements of the DSWM Hydrogeologic Guidance Document, these data are
considered sufficient in view of the high-degree of homogeneity of fly ash.

The hydraulic conductivity data presented in Table 2-1 do not include data for remolded samples of
landfill cap and geologic buffer materials. The source of the cap and buffer materials has not been
identified. Prior to construction of either the cap or buffer, TVA will solicit bids for cap/buffer
materials having specified geotechnical properties. These specifications will include a requirement
that the cap/buffer materials are compacted in accordance with ASTM D-698 or D-1557, and that
hydraulic conductivity be measured according to ASTM D-5084. Hydraulic conductivities equal to
or less than 10" cm/s (at design compaction) will be required of buffer materials.

Clay cap material will require hydraulic conductivities equal to or less than 107 cm/s. Test results
will be presented to the State for approval prior to construction of the cap or buffer.
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2.4 Precipitation

In the absence of long-term precipitation records for the KIF site, precipitation data were obtained
for the National Oceanic and Atmospheric Administration (NOAA) station in Oak Ridge,
Tennessee, located some 20 miles northwest of the site. A continuous 20-year period (1968-87) of
daily precipitation data was selected. Annual precipitation for the period ranged from 38.8 to
76.3 inches and averaged approximately 52.9 inches.

3. LOCAL GROUNDWATER USE

A survey of local groundwater use within an approximate two-mile radius of the center of the ash
pond area was conducted in March 1995 (Boggs et al., 1995). The survey included interviews with
local residents and utility district managers. Water well records maintained by the State of
Tennessee were also examined for wells within the survey region. This survey identified a total of
22 residential wells. A listing of these wells and their coordinate locations is given in Table 3-1.
Note that wells were numbered 1 through 23 with no well 15. One spring (Spring 1) was identified
which provides untreated water for 10 to 12 residences along Swan Pond Road and for several
residents of the Kingston Heights subdivision. The spring emanates from aquifers of the Knox
Group. This spring appeared to be the only spring in the survey region used for water supply. Other
residents within the survey region were served by one of the four local water utilities listed in
Table 3-1. These utilities provide treated water from intakes on Watts Bar Lake or the Emory River.

This area was re-surveyed in May 2004 to determine whether changes in local water use had
occurred. The survey relied on interviews with local utility district managers, a drive-by inspection
to identify new residences, and examination of current State well records. Six new residential wells
identified, i.e., wells 24 through 29 (Figure 3-1) located east of the proposed disposal area on the
opposite side of the Emory River. There was no change in public water supplies in the site vicinity.
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Table 3-1. Off-Site Wells, Springs, and Public Water Supplies

Longitude Latitude Inside | Outside
Location (dg-mn-sc) (dg-mn-sc) 1 mile 1 mile
Identifier Location Description est est radius radius Comment
Well 1 Swan Pond Rd south of Hwy 70 35-53-35N 84-32-05.5 W X
Well 2 Swan Pond Rd south of Hwy 70 35-53-34 N 84-32-09 W X
Well 3 Swan Pond Rd south of Hwy 70 35-53-33N 84-32-10.5 W X
Well 4 North of Hwy 70, South of I-40 35-53-415N 84-32-14 W X
Well 5 Swan Pond Rd north of Hwy 70 35-53-445N 84-32-09.5 W X
Well 6 Swan Pond Rd north of Hwy 70 35-53-45N 84-32-06 W X
Well 7 Swan Pond Circle north of Swan Pond Rd 35-55-18 N 84-31-04.5 W X
Well 8 Swan Pond Rd north of Hwy 70 35-54-06 N 84-31-31 W X
Well 9 Swan Pond Rd north of Hwy 70 35-54-07N 84-31-37 W X
Well 10 Swan Pond Rd north of Hwy 70 35-54-00.5 N 84-31-41 W X
Well 11 Swan Pond Rd north of Hwy 70 35-53-58.5 N 84-31-46 W X
Well 12 Swan Pond Rd north of Hwy 70 35-54-00.5 N 84-31-50.5 W X
Well 13 Swan Pond Rd north of Hwy 70 35-53-52 N 84-31-47 W X
Well 14 Swan Pond Rd north of Hwy 70 35-53-55 N 84-31-50 W X
Well 16 Swan Pond Rd north of Hwy 70 35-53-53 N 84-31-53 W X
Well 17 Swan Pond Rd north of Hwy 70 35-53-55 N 84-31-56 W X
Well 18 Swan Pond Rd north of Hwy 70 35-53-52 N 84-31-58.5 W X
Well 19 Swan Pond Rd north of Hwy 70 35-53-56 N 84-32-00 W X
Well 20 Swan Pond Rd west of Swan Pond circle 35-55-06.5 N 84-31-09 W X
Well 21 Swan Pond Rd north of Hwy 70 35-54-11 N 84-31-31.5W X
Well 22 Swan Pond Rd north of Hwy 70 35-54-05 N 84-31-05 W X
Well 23 Hassler Mill Rd west of Swan Pond Rd 35-54-43 N 84-31-54 W X
Well 24 Sugar Grove Valley Road 35-54-34N 84-28-19W X
Well 25 Sugar Grove Valley Road 35-54-20N 84-28-50W X
Well 26 Sugar Grove Valley Road 35-54-03N 84-28-45W X
Well 27 Sugar Grove Valley Road 35-54-04N 84-28-44W X
Well 28 Sugar Grove Valley Road 35-54-53N 84-28-56W X
Well 29 Sugar Grove Valley Road 35-54-00N 84-28-49W X
Spring 1 Near intersection of Swan Pond Rd and 35-55-07N 84-31-54 W X
Frost Hollow Rd (used for portion of
municipal supply by City of Kingston)
City of Intake off Hwy 58 south of Kingston on n/a n/a Outside 2-mile
Kingston Watts Bar Lake radius
Swan Pond | Purchase water from City of Harriman n/a n/a Outside 2-mile
U.D. radius
Midtown Purchase water from City of Rockwood n/a n/a Outside 2-mile
Utilities radius
Town of Intake on Emory River Near Mile 13 n/a n/a Outside 2-mile
Harriman radius
City of Intake on Watts Bar Lake near Post Oak /a n/a Outside 2-mile
Rockwood | Creek radius
24
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‘ 4. EVALUATION OF POTENTIAL WATER QUALITY IMPACTS

The potential impacts of proposed future coal-combustion byproduct (CCB) disposal on local
groundwater and surface water resources are examined in this section. The focus of the evaluation 1s
on the potential effect of disposal activities on stream water quality since all shallow groundwater
originating on, or flowing beneath, the site ultimately discharges to streams without traversing
private property. Separate evaluations are performed for future codisposal of ash and gypsum
(Option A) and disposal of ash only (Option B). Comparisons of water quality impacts for facility
designs with and without a constructed 3-ft geologic buffer are provided for each disposal option.

4.1 Contaminants of Concern

Representative chemical data for fly ash and flue-gas desulfurization (FGD)-derived gypsum
leachate are presented in Table 4-1. The gypsum data represent average constituent concentrations
for five leachate samples collected from the gypsum pond and slurry tank at Cumberland Fossil
Plant (CUF) (Appendix E). Fly ash data were obtained from a single leachate sample collected from
WP21 located in the KIF active ash pond on June 7, 2004.

Eight contaminants of concern (COC) were selected for evaluation including ammonia, arsenic,

‘ cadmium, copper, mercury, nickel, selenium, and zinc. These constituents exhibit mean
concentrations that are significantly above primary drinking water MCL (e.g., As, Cd, Hg, Ni, and
Se) or have potential aquatic toxicity (e.g., Cd, Cu, Ni, and Zn). Ash produced after May 2004 may
contain a maximum of 226 mg/kg ammonia as a result of the recently installed NOx reduction
system. Ammonia forms a residue on ash particle surfaces which is expected to be highly soluble.
Residual ammonia dissolved by either sluice water or infiltrating precipitation would likely be in the
form of the ammonium ion (NHy). Interstitial water remaining in sluiced ash after mixing of
ammoniated-ash with sluice water is estimated to contain 2.64 mg/L NH;-N (TVA, 2002). The
same ammonia content is conservatively assumed to apply to dry “dipped” ash (i.c., ash dredged
from the ash pond and hauled by truck to the disposal site). Incident precipitation infiltrating
through dry stacked fly ash would form leachate-containing ammonia as well as other ash-related
constituents. The NH;-N concentration of the dry ash leachate is estimated to be approximately 733
mg/L assuming complete leaching of ammonia from a unit volume of ash by one pore volume of
infiltrating water. On entering the groundwater system beneath the disposal area, ammonia may be
transformed by biological nitrification to nitrate and/or nitrite.
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Table 4-1. Fly Ash and Gypsum Leachate Data

KIF Ash CUF Gypsum
Units MCL CCC Leachate' Leachate’

Aluminum ug/L 200 150 <50 280.0
Antimony pg/L 6 <3 9.3
Arsenic ug/L 50 750 1.0
Barium ug/L 2000 40 77.5
Beryllium ug/L 4 <1 1.0
Boron ug/L 730 42,500.0
Cadmium pg/L 5 0.25 2 11.9
Chloride mg/L 250 7.9 1,300.0
Chromium ug/L 100 100 <l 23
Cobalt ug/L <1 9.5
Copper ug/L 1300 9 <10 5.5
Fluoride mg/L 4 0.57 13.1
Iron ng/L 300 16000 205.0
Lead ug/L 15 2.5 <1 1.0
Magnesium pg/L 11 535.0
Manganese ng/L . 50 580 1,490.0
Mercury ng/L 2 0.77 0.1 34
Nickel pg/L 100 52 3 106.5
Selenium ug/L 50 5 <1 137.0
Silver ug/L 100 3.2 <10 5.2
Sodium mg/L 5.7 19.5
TDS (180 deg) mg/L 500 400 6,800.0
Strontium ug/L 460 4,500.0
Sulfate ng/L 250 130 3,020.0
Thallium pg/L 2 <2 <2
Vanadium png/L <10 <10
Zinc ug/L 5000 120 <10 715.0

'Data for filtered water sample from wellpoint WP-21 completed in Ash Pond.
?dverage concentrations for 4 gypsum leachate samples given in Appendix E.
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4.2 Methods

4.2.1 Leachate Seepage Estimation

The potential impacts associated with each of the proposed CCB disposal areas during the period of
active disposal operations were assessed individually since these facilities generally involve different
wastes, spatially distinct areas, and will operate over different timeframes. The HELP landfill
hydrologic water budget model (Schroeder et al., 1989 and 1994) was used to estimate CCB leachate
seepage rates from landfill-type facilities not involving waste impoundments (e.g., dry ash stacks,
inactive ash dredge cells, and inactive gypsum rim-ditch disposal operations). Typically, individual
landfills were divided for purposes of HELP simulations into subregions based on waste thickness,
surface cover, and surface slope. For example, Figure 4-1 shows the subregion and stratigraphic
profile associated with the proposed Phase 1 addition of sluiced ash to existing Ash Dredge
Cells 1-3. Subsequent stages of Phase 1 development of Cells 1-3 (e.g., capping with dipped ash and
final closure) involved additional modeling steps. Subregion and profile diagrams for these models
are given on Figures F-2 and F-3 of Appendix F.

Seepage estimates for CCB impoundment facilities (e.g., active ash dredge cells and gypsum
sedimentation ponds) were performed by modeling a typical section through the disposal area using
the USGS MODFLOW-2000 groundwater flow model (Harbaugh et al., 2000) in conjunction with
the Visual MODFLOW modeling interface (Waterloo Hydrogeologic, Inc., 2004). The average
steady-state seepage rate from the base of the facility along the section was then integrated over the
full area of the facility to estimate total leachate seepage.

The various CCB disposal areas associated with Option A involved modeling of 25 separate landfill
and impoundment subregions. Diagrams similar to Figure 4-1 describing the individual facility
models for Option A are provided in Appendix F. Likewise, Appendix G contains diagrams of
facility subregions associated with Option B. Note that proposed Phase 1 disposal facilities are the
same for both Options A and B.

HELP Simulations — Hydraulic properties used in the HELP simulations are presented in Table 4-2.
Fly ash data represent average characteristics derived from laboratory testing of three Kingston fly
ash samples (Young et al., 1993). The bottom ash hydraulic conductivity given in Table 4-2 is based
on test results for a KIF bottom ash sample reported by MACTEC (2004). All other bottom ash
parameters are based on lab testing of a sample of CUF bottom ash (D.B. Stephens, 1991). Since no
gypsum has yet been produced at KIF, average properties for two gypsum samples from Shawnee
Fossil Plant (SHF) were used (D.B. Stephens, 1991). The values for top soil were those presented
by Schroeder et al. [1989] for a soil loam. The field capacity, wilting point, and porosity for the clay
cap and clay buffer were those given by Schroeder et al. [1989] for a soil liner.
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Table 4-2. Hydraulic Properties Applied in HELP Simulations

Initial Volumetric Hydraulic
Total Field Wilting | Moisture Content | Conductivity
Media Type Porosity | Capacity' Point’ (%) (cm/s)
Top Soil 0.46 0.23 0.12 0.23 3.7x 10"
Clay Cap 0.43 0.37 0.28 037 1.0x 107
Fly Ash 0.47 0.40 0.12 0.22-032 2.0x10°
Gypsum 0.68 0.54 0.28 0.50 51x10°
Bottom Ash 0.53 0.15 0.06 0.10 9.3x 107
Geologic Buffer 0.43 0.37 0.28 0.37 1.0x10°

"Moisture content at pressure head of -0.33 bar.
"Moisture content at pressure head of -15 bars.

The design maximum hydraulic conductivity of the clay cap is 107" cm/s while that of the clay buffer
is 10 cm/s. Initial volumetric moisture contents for the top soil, clay buffer, and clay cap were
arbitrarily set at field capacity for all simulations involving these materials. The design moisture
content of dry-stacked fly ash at the time of emplacement will be 0.22, whereas an initial moisture
content of 0.26 was applied to existing fly ash. Initial moisture contents for gypsum and bottom ash
were estimated from in situ data measured at SHF and CUF. |

Soil Conservation Service curve numbers (CN), used by HELP to estimate surface runoff, were
determined on the basis of vegetative cover and soil texture relationships provided by Schroeder et
al. (1994, Figure 7, p. 39). CN values of 90 were used for bare fly ash and gypsum surfaces.
Temporary cover consisting of top soil and a fair grass cover was assigned a CN of 80 and a leaf
area index (LAI) of 2.2. Final cover applied at facility closure and consisting of top soil with a good
grass cover was assigned a CN of 80 and an LAT of 3.3.
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Evaporation parameters required by HELP include the evaporation coefficient and the evaporation
depth. Foust and Young (1993) demonstrated by laboratory experiments and numerical simulations
using fly ash from TVA’s Kingston and Colbert Plants that the evaporation depth can approach
several feet. For HELP simulations involving bare fly ash surfaces, a conservative evaporation
depth of 30 inches was used. The measured evaporation coefficient of 14.6 mm/dayo‘5 for KIF fly
ash reported by Foust and Young (1993) was used for bare fly ash surfaces. For bare gypsum
surfaces, an evaporation depth of 18 inches was assumed in conjunction with an evaporation
coefficient of 8 mm/day®> derived from a 15-month field lysimeter study involving SHF gypsum
(Boggs et al., 1990). All cases involving top soil cover assumed 12-inch evaporation depths and an
evaporation coefficient of 5.1 mmv/day” in accordance with guidance provided by Schroeder et al.
(1994).

Meteorological data was compiled from a NOAA station located in Oak Ridge, Tennessee. This
station was selected because of its close proximity to KIF and because high quality data was
available for a continuous 20-year period. The data include daily rainfalls and mean daily
temperatures from 1968 to 1987. In order to provide 30 years of rainfall/temperature data for the
water budget simulation, data for years 1968-77 were added to the end of the 1968-87 record. Daily
solar radiation values were generated using a HELP subroutine that incorporates several factors
including latitude and daily rainfall.

MODFLOW Simulations-- Steady-state leachate seepage from the gypsum and ash ponds were
obtained from two-dimensional profile models oriented normal to the river as shown in the example
on Figure 4-2. The figure depicts the finite difference model grid, subsurface hydrogeologic units,
and constructed waste layers associated with the initial Phase 2 gypsum/ash impoundments. The
upper model shown in Figure 4-2 represents an impoundment design without a geologic (clay)
buffer, while the lower model represents an impoundment which incorporates a geologic buffer. In
this example, constant-head boundary conditions of 765 ft and 740 ft are applied at the left and right
model boundaries, respectively, to represent the approximate pre-impoundment ambient hydraulic
gradient toward the river. The lower boundary represents approximate top of bedrock elevation and
is assigned zero flux. Constant heads of 784 ft are assigned to model cells representing the upper
surface of the impoundment to represent an assumed 4-ft water depth. Perimeter drains indicated in
the bottom ash drainage layers were assigned fixed heads equal to the average elevation of the layer.
Stratigraphic units, including the existing fly ash, alluvial clay, and alluvial sand, were assigned
uniform average thicknesses based on available boring data. Table 4-3 provides the media hydraulic
properties assigned to the models. In order to estimate the total steady rate of seepage through the
base of the entire impoundment, the computed average flux rate across the lower side of the lowest
drainage blanket for the 2D model was multiplied by the total surface area of the impoundment.
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‘ Table 4-3. Hydraulic Properties Applied in MODFLOW Simulations

Vertical Hydraulic | Horizontal Hydraulic

Media Type Thickness (ft) | Conductivity (cm/s) | Conductivity (cms)
New Fly Ash (varies) 2.0x 107 1.0x 107
New Gypsum (varies) 51x107 5.1x10*
Bottom Ash 2.0%,3.0° 93x107° 1.0x 107
Geologic (Clay) Buffer 3.0 1.0x10° 1.0x 107
Existing Fly Ash 30.0 2.0x107 1.0x 10*
Alluvial Clay 20.0 4.0x107 9.0x 107
Alluvial Sand 10.0 1.0x10™ 1.0x 107

*Thickness of bottom ash drainage layer above fly ash base
Thickness of bottom ash drainage layer above geologic (clay) buffer

4.2.2 Stream Loading Estimation

Depending on their location and mode of disposal (i.e., either landfill or impoundment), leachate
seepage from the CCB disposal areas will be transported by shallow groundwater to SPC
embayment, Emory River, or the plant intake channel. Groundwater flow patterns based on water

‘ levels measured in shallow monitoring wells shown on Figure 2-6 indicate that, in the absence of
sluicing to Ash Dredge Cells 1-3, leachate emerging from the base of Cells 2, 3, and most of Cell 1
would be transported by ambient groundwater flow to SPC. Leachate seepage from Phase 1 Lateral
Expansion Area and from the Phase 2 and 3 Areas would ultimately discharge in the Emory River or
the intake channel. The presence of impoundment disposal facilities during different phases of
disposal operations would to some extent alter groundwater flow patterns and ultimate leachate
discharge points. For example, incorporating the potentiometric heads associated with active Cell 2,
ash pond, and stilling pond (Figure 2-7) indicates leachate seepage to SPC would be limited to
Cell 2, while leachate from the remaining cells would discharge to the river and intake channel. For
conservatism, all leachate seepage produced from Ash Dredge Cells 1-3 is assumed to ultimately
discharge to SPC, whereas leachate from all other areas discharges to the Emory River.

In estimating worst-case in-stream COC concentrations, no credit was taken for mixing and dilution
of leachate by ambient groundwater during transport or for geochemical attenuation. The mean
leachate seepage rate estimated using HELP or MODFLOW for each facility during the active
disposal period, along with the initial COC concentrations given in Table 4-1, were used to compute
the mass loading (in kg/day) to the stream for each COC. To estimate COC concentrations in the
stream, complete mixing of predicted mass loadings with the appropriate low stream flow was
‘ assumed. The 7Q10 stream flow was applied to in-stream concentration estimates for ammonia,
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whereas the 1Q10 was used for other COC constituents in accordance with TDEC guidance. Note

‘ that estimates of the maximum COC in-stream concentrations for the Emory River account for the
cumulative contributions of COC mass loadings from multiple CCB disposal areas and from
tributary SPC. On the other hand, the existing Ash Dredge Cells 1-3 represent the only area
contributing COC mass to SPC. In this case the maximum concentrations for SPC were estimated
using the highest stream load predicted for any future operational phase at Cells 1-3, including the
post-closure phase.

Because no historical stream flow data are available for SPC, 1Q10 and 7Q10 low flows were
estimated on the basis of continuous flow data (1935-70) for Whites Creek near Sharps Chapel,
Tennessee. Whites Creek watershed (above the gauging station) is approximately 2.7 mi® and is
closest in size of any of the gauged streams in the region to the 4.1 mi’ watershed area of SPC. The
1Q10 and 7Q10 for Whites Creek are reported to be 0.216 and 0.240 cfsm (cubic feet per second per
square mile). Applying the Whites Creek unit flows to the SPC watershed yields 1Q10 and 7Q10
estimates of 0.89 and 0.96 cfs.

Emory River 1Q10 and 7Q10 flows of 0.40 and 0.68 cfs are reported for the USGS gauging station
at Oakdale located approximately 16 miles upstream of KIF (Flohr et al., 1993). However, flow of
the Emory River in the immediate vicinity of KIF is controlled by upstream releases from Melton

‘ Hill Dam and plant intake withdrawals which average approximately 2200 cfs. Numerical flow-
temperature simulations indicate that under worst-case low flow conditions (i.e., low natural inflow
from the Emory River upstream and no releases from Melton Hill Dam) the flow toward the plant
intake from the upstream reach of the Emory adjacent to the ash pond is approximately 84 cfs
(personal communication, 5/6/02, Ming Shiao of the TVA Hydrothermal Team). The plant-
controlled low flow of 84 cfs was used in stream loading analyses instead of the traditional 1Q10
and 7Q10 flows.

4.3 Option A - Future Codisposal of Coal Ash and FGD-Derived Gypsum
4.3.1 Facility Description

Figure 4-3 provides the schedule of CCB disposal operations proposed under Option A. Phase 1

operations will involve sluiced fly ash disposal in the existing Ash Dredge Cells 1-3 and in the

Phase 1 Dredge Cell Lateral Expansion Area between 2004 and 2015.  Approximately

4.034 million CY will be deposited in these areas bringing the grade elevation to approximately

844 ft in Cells 1-3 and to elevation 810 ft in the Lateral Expansion Area. Between 2015 and 2017

approximately 951,200 CY of dipped ash will be placed atop Cells 1-3 raising the final grade to a
. maximum elevation of 858 ft.
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. Dredge Cells 1-3 will be partially closed in 2017 by construction of a 1-ft thick clay cap having
maximum hydraulic conductivity of 10 cmy/s followed by 1 ft of vegetated top soil. The cap will
extend over the entire Cells 1-3 area with the exception of the southeast-facing side slopes which
will be left uncovered to allow for subsequent contiguous Phase 2 and 3 disposal operations.

Maximum surface elevation of the closed facility will be approximatety 860 ft.

Gypsum byproduct disposal in the Phase 2 area is expected to begin in 2009 when flue-gas
scrubbers are scheduled for operation. Wet gypsum will be alternately sluiced to rim-ditch systems
in Ponds A and B until 2019 when the stack reaches elevation 870 ft. At that point, gypsum
byproduct will be directed to rim-ditch systems in the Phase 3 area. Stacking of dry fly ash in the
region between the Phase 2 and 3 areas will also begin in 2019. Gypsum disposal in the Phase 3
area is expected to continue until 2029 when the stack reaches elevation 870 ft. Total volumes of
gypsum deposited in the Phase 2 and 3 areas are estimated at approximately 3.27 million CY and
3.60 million CY, respectively.

Dry fly ash stacking will continue above the gypsum stacks until approximately 2029. The total

volume of dry ash deposited in the Phase 2 and 3 areas will be approximately 5.7 million CY.

Closure of the Phase 2 and 3 areas will involve placement of a clay cap and vegetated top soil over
‘ the entire area. Design of the cap and cover will be the same as that applied to the Phase 1 area.

4.3.2 Leachate Seepage Results

Average leachate seepage estimates for each of the proposed disposal facilities considered under
Option A are presented in Table 4-4. Detailed seepage data for all disposal facility subregions are
given in Appendix H, along with information regarding estimation methods.

The mean leachate seepage rate during the period (2004-14) of wet sluicing of ash to Dredge
Cells 1-3 is estimated at approximately 425,000 liters per day (Lpd) (Table 4-5). This estimate
conservatively assumes active ash sluicing to Cell 2 (closest to SPC embayment) and exposure of
working surfaces of inactive Cells 1 and 3 to incident precipitation. Approximately 37% of the total
seepage is derived from seepage below the assumed impoundment in Cell 2 as estimated with
MODFLOW (Appendix H). Seepage from the remaining area was estimated using the HELP
model. The average seepage rate outside of Cell 2 represents approximately 22% of average
precipitation, and reflects the relatively high infiltration rates associated with exposed ash surfaces
and the interim topsoil on side slope areas. Capping and closure of Dredge Cells 1-3 in 2018 is
predicted to reduce the average seepage rate by 32 % to approximately 287,400 Lpd.
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‘ Leachate scepage rates from the Phase 2 and 3 Gypsum and Ash Disposal Areas were
conservatively estimated for the maximum sedimentation pond surface areas which occur during the
early stage of disposal operations. A working surface elevation of 780 ft was assumed for the
gypsum and ash disposal areas. Net seepage from Phase 2 Gypsum Ponds A and B is estimated to
be approximately 62,300 Lpd for the no-buffer case and 41,500 Lpd for the buffer design, indicating
a 33% overall reduction in seepage provided by the clay buffer. The Phase 3 Gypsum Disposal Area
showed similar results with the buffer providing a 38% reduction in seepage generation.
Incorporating artificial clay buffers below the Phase 2 Ash Dredge Cell and the dry ash stack

situated between the Phase 2 and 3 areas decreased seepage by approximately 20% in both cases.

Average leachate seepage rates predicted during 30-year post-closure simulations of the combined
Phase 2 and 3 areas were approximately 179,500 Lpd for the no-buffer design and 177,900 Lpd with
a clay buffer (Table 4-4). The 1-ft, 10 cn/s clay cap constructed over the disposal area at closure
would largely control net infiltration through the CCB materials. Since the hydraulic conductivity of
the clay cap and buffer would be the same, the buffer would provide essentially no (i.e., less than
1%) additional containment of leachate seepage. Overall, results indicate that while modest seepage
reductions of 20 to 38% could be expected by the addition of a clay buffer during active disposal
operations, the long-term benefit of a buffer would be negligible.

. 433 Predicted COC Concentrations in Swan Pond Creek Embayment

The only disposal area that would contribute COC-containing leachate to SPC would be Ash Dredge
Cells 1-3, as discussed in Section 4.2.2. Except for ammonia, future ash leachate generated from
this area is expected to be chemically similar to current leachate. Therefore, future loadings of COC
other than ammonia would not be expected to differ significantly from current loadings to SPC.

Estimates of the mass loading of each COC produced by leachate seepage from future disposal
operations are presented in Table H2 (Appendix H). These estimates are subsequently used in
estimating the cumulative COC loadings to SPC and the Emory River shown on Figures 4-4 and
4-5, and worst-case in-stream COC concentrations presented in Table 4-5. To illustrate the
method of computing the facility mass loadings, consider the following example calculation for
ammonia. From Table 4-4 the mean leachate seepage rate during the period (2004-14) of wet
sluicing to Ash Dredge Cells 1-3 is 425,135 Lpd. The volume-weighted average NH;-N
concentration of 1.00 mg/L for leachate generated from Cells 1-3 shown in Table H2 is based on
4.034 million CY of new sluiced ash (above elevation 805 ft) having a pore water NH3-N
concentration of 2.64 mg/L and 6.652million CY of existing ash (between elevations 760 and 805 ft)
having a zero NH3;-N concentration. ~ Applying the weighted-average pore water NH3-N
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‘ concentration to the predicted seepage rate yields a mass loading of 0.424 kg/day. Since SPC
discharges into the Emory River a short distance downstream, the NH3-N loading to the Emory
River is also 0.424 kg/day. Loadings of other ash-related COC to SPC were computed using
historical mean groundwater quality data for monitoring wells 4A, 4B, 5, 5A, and 5B (Appendix I).
As shown on Figure 2-6, these wells are situated downgradient of existing ash disposal areas, and

provide representative COC concentrations of ash leachate currently entering SPC.

The period of wet sluicing of ash to Ash Dredge Cells 1-3 produces the largest ammonia loading to
SPC of any of the future disposal activities in this area. Consequently, the worst-case NH3-N
concentration in SPC after full mixing of the predicted maximum loading (0.424 kg/day) with the
7Q!10 low flow would be approximately 0.15 mg/L (Table 4-5). While there is no drinking water
MCL for ammonia, conversion of ammonia to nitrate or nitrite is possible during groundwater
transport, and these constituents have MCLs of 10 mg/L and 1 mg/L, respectively. Resulting NOs-N
or NO,-N concentrations in SPC would be <0.15 mg/L for either constituent and-would be below
MCLs. Maximum allowable levels of ammonia for protection of aquatic life presented in Table 4-6
are dependent on stream pH and temperature. Although no historical pH data are available for SPC
embayment, three measurements performed on July 21, 2004, indicated pH of approximately 8.0 to
8.1. The estimated NH;-N level is below the aquatic life CCC for the expected range of stream pH

‘ and temperature conditions. Further examination of Table 4-5 indicates that the predicted
maximum stream loadings for the remaining COC produce in-stream concentrations meeting
applicable MCL and CCC standards.

Table 4-6. Maximum Allowable Ammonia Concentrations to Protect Aquatic Life®

CMC (mg N/L)" CCC (mg N/L)
Temp® (°C) pH=7.0 pH=7.5 | pH=8.0 | pH=8.5 | pH=7.0 pH=7.5 | pH=8.0 | pH=8.5
15 . 5.73 4.23 2.36 1.06
20 4.15 3.07 1.71 0.77
25 36.09 19.89 8.41 3.20 3.01 2.22 1.24 0.55
30 2.18 1.61 0.90 0.40

agssumes Salmonids absent and fish early life stages present.
bCMC is not temperature dependent.
Chronic values do not change with temperature below 14.6°C.
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. 4.3 .4 Predicted COC Concentrations in Emory River

The summary of maximum COC stream loadings and concentrations for the Emory River presented
in Table 4-5 account for the cumulative contributions of COC mass loadings from multiple CCB
disposal areas and from SPC. The graphs shown on Figures 4-4 and 4-5 provide cumulative mass
Joading time-series for each COC based on the facility operational schedules and loading data
derived from Table H2. These graphs provide a general indication of the temporal variation of
stream loadings in response to proposed disposal activities.

Figure 4-4 shows that the cumulative ammonia loading to the Emory River is low for both the buffer
and no-buffer cases until 2019, when disposal of dry ash, with its relatively high ammonia content,
begins in the region between the Phase 2 and 3 areas. The cumulative loads peak at closure (2029)
after the maximum quantity of dry ash has been placed between and over the Phase 2 and 3 gypsum
stacks. The worst-case NH3-N loading estimated for the no-buffer design is 51.4 kg/day, resulting in
an in-stream concentration of approximately 0.250 mg/L under low-flow conditions (Table 4-5).
The clay buffer design slightly reduces the predicted in-stream concentration to 0.248 mg/L. These
results suggest a negligible environmental advantage to the clay buffer, particularly since the in-
stream NH;-N concentration in both cases is below MCL and CCC.

. Predicted worst-case in-stream concentrations for the remaining COC are also well below human
health and aquatic life criteria in all cases. Differences between the estimated COC concentrations
for the no-buffer and buffer design cases are directly related to predicted seepage differences and are
generally 22% or less. As expected, constituents strongly associated with gypsum (e.g., cadmium,
mercury, nickel, selenium and zinc) show substantial increases in cumulative load during the
Phase 2 and 3 gypsum disposal periods from 2009 to 2029 (Figures 4-4 and 4-5). Loadings decrease
substantially in 2029 after closure of the Phase 2 and 3 areas in response to decreased surface
infiltration provided by the low-permeability clay cap.

4.4 Option B - Future Disposal of Coal Ash Only
4 4.1 Facility Description

Figure 4-6 provides the schedule of CCB disposal operations proposed for the ash-only disposal
option. Phase 1 ash disposal operations would be the same as those described in Section4.3.1
including closure of Ash Dredge Cells 1-3 in 2018. Sluiced ash disposal in the Phase 2 area is
expected to begin in 2017. Ash would be alternately sluiced to two or three dredge cells until 2029
when the stack reaches elevation 870 ft. At that point, dry ash disposal operations would begin in
the Phase 3 area.
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‘ Dry ash stacking is expected to continue in the Phase 2 and 3 areas until 2048 when the stack attains
a maximum elevation of 930 ft. Closure of the Phase 2 and 3 areas and the Phase 1 Lateral
Expansion Area would occur in 2048 in the same manner described in Section 4.3.1 for Option A.

4.4.2 Leachate Seepage Results

Average leachate seepage estimates for each of the proposed disposal facilities considered under
Option B are presented in Table 4-7. Detailed seepage data for all disposal facility subregions are
given in Table J1 (Appendix J) along with information regarding estimation methods.

Leachate seepage estimates for Ash Dredge Cells 1-3 and the Lateral Expansion Area given in Table
4-7 are identical to those presented in Table 4-4 for Option A, since proposed disposal operations in
these areas would be the same under both options. Results indicate that construction of an artificial
clay buffer beneath the Phase 2 and 3 areas would reduce seepage during the active disposal period
by 22 to 28%. As with Option A, 30-year post-closure simulations of the combined Phase 2 and 3
areas indicate essentially no-difference between leachate production rates with or without a clay
buffer. '

4.4.3 Predicted COC Concentrations in Swan Pond Creek Embayment

‘ Maximum COC stream loadings and concentrations for SPC embayment for Option B presented in
Table J2 are identical to those presented for Option A (Table H2) , since future disposal operations
affecting SPC are the same for both disposal options. Refer to Section 4.2.3 for discussion of
potential water quality impacts to SPC.

4.4 4 Predicted COC Concentrations in Emory River

Except for ammonia, future ash Jeachate generated from existing ash disposal areas is expected to be
chemically similar to current ash leachate. Therefore, future loadings of COC other than ammonia
would not be expected to differ significantly from current loadings to the Emory River.
Nevertheless, worst-case in-stream concentrations for the remaining COC are included in the
analysis for consistency.

44

TVA-00014687



%I €TT6TT Use LLOT 8¥0T AAAANd - seary €297 dseyd jo 2Inso[)

rr6°0€T yse LLOT 8¥07 dA44N9 ON - Sealy €297 9seyd JO 21nso[)

%TT LEY'89 yse A1p L¥0T [¥0T WH4dNd - deD ysy A1g - £%T 9seud

091°88 yse A1p L¥0T 170 AHLINdG ON - deD ysy A1 - €297 9seyd

%87 7r0°08 yse A1p 0¥0¢ 670 AAJANA - }oeIS Ysy A1 - € 9seyd

8ST°I1T yse A1p 0¥0T 620T YFAANE ON - 8IS ysy A1 - € 9seyd

%LT 200°T6 yse Jom 820T L10T - AFLING - S[IRD 23pa1 YsV - T 3seyd

966°ST1 yse jom 870¢ L10T UALINE ON - S[[9D 28PaI YSV - T 3seyd

VYN 9€6°9S yse om ¥102 00T vy

uorsuedxs [e103e [[9D 93pai( - | 9seyd

VN 60%°L8T yse poxiu 940T L10T €-1 S[[9D 98pa1( YsV JO Iso[)

VN 66¥ €V yse paddip 9102 S10T €-1 S[[9D) 23pal( YsV - [ 9seYd

VN SET'STY yse 1om #102 00T €-1 S[19D 98paI(] YsYy - | 2seud

zjng oON (pd1) AIseM e pud aje( 3E)S Auney
*SA yyng adedaag
U Caldiplclg |
EY i EEIN UBIA

sayewnsy 95edaag eyded | e —- g uondQ “L-p dqEL

45

TVA-00014688



. Facility COC mass loadings for Option B are provided in Table J2, while Figures 4-7 and 4-8 show
predicted cumulative COC mass loading time series for the Emory River. The ammonia loading to
the Emory River is low for both buffer and no-buffer cases until 2029, when dry ash disposal, with
its relatively high ammonia content, begins in the Phase 3 Area. The ammonia load decreases
following facility closure (2048) in response to reduced infiltration through the clay cap. Table 4-8
indicates the worst-case cumulative NH3-N loading estimated for the no-buffer design is
approximately 119 kg/day, resulting in an in-stream concentration of approximately 0.58 mg/L for
the Emory River low-flow condition (Section 4.2.2). The clay buffer reduces the predicted in-stream
concentration by 19% to approximately 0.47 mg/L. For both buffer and no-buffer cases, potential
ammonia-derived nitrate or nitrite byproduct concentrations would be well below drinking water
Jimits during low flow conditions. Predicted ammonia levels would also be below the CCC under
typical pH conditions for the Emory River (Figure 4-9). Potential adverse aquatic impacts could
occur under coincident conditions of extreme pH, temperature, and low flow in the Emory River
(i.e., pH>8.0 and temperature >30°C). Historical data for Oakdale (RM 18.3) show that river pH
exceeds 8.0 less than 8% of the time, whereas temperatures of 30°C or more occur less than 3%
of the time. Disregarding the probability of the Emory River low flow condition at the plant for
which data are unavailable, the joint probability of the extreme pH and temperature conditions
would be less than 0.3%.

Worst-case in-stream concentrations for the remaining COC are also well below human health and
aquatic life criteria in all cases. Differences between the estimated COC concentrations for the no-

buffer and buffer design cases are directly related to predicted seepage differences and are generally
less than 13%.

4.5  Potential Impacts to Groundwater Users

There are currently 13 residential wells and one public water supply spring located within
approximately one mile of the proposed disposal area (Figure 3-1). Wells 7 and 20 lie north of Swan
Creek embayment and are hydrologically isolated from the disposal site. Similarly, the public water
supply spring (Spring 1) and well 23 are hydrologically isolated from the site by Pine Ridge. The
ten remaining wells, located to the southwest along Swan Pond Road, are situated indirectly
upgradient of the site. There is no indication of groundwater movement from the proposed disposal
site toward any off-site wells or springs. No adverse off-site groundwater impacts associated with
the proposed CCB disposal facilities are anticipated under present or future conditions.
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Figure 4-9. Emory River (RM 18.3) pH and Temperature Duration Data (1986-2001)
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‘ 4.6  Discussion and Conclusions

Modeling of leachate seepage from proposed CCB disposal facilities indicates that construction of
an artificial 3-ft clay buffer having a hydraulic conductivity of 10" cm/s or less beneath the Phase 2
and 3 disposal areas would not provide a significant environmental benefit. During the operational
phase, predicted leachate seepage rates for the no-buffer and buffer designs for Option A differed by
38% or less. Similar comparisons for Option B showed differences of 28% or less. In general,
differences in seepage rates with and without the buffer are relatively small because hydraulic
conductivity of the clay buffer is only an order of magnitude lower than that of CCB materials.
Following facility closure, differences in seepage rates were 1% or less for both disposal options
indicating essentially no long-term environmental benefit of an artificial clay buffer.

A conservative evaluation of leachate seepage effects on local stream water quality further supports
the suitability of the site for the proposed disposal options without an artificial geologic buffer.
Under Option A, maximum cumulative COC stream loadings predicted for the Emory River during
low flow conditions would not produce in-stream concentrations exceeding the drinking water MCL
or aquatic life criteria for either the buffer or no-buffer cases. Predicted COC concentrations for the
Emory River low-flow condition under disposal Option B were below drinking water and aquatic
life standards for all COC except ammonia. Worst-case NH3-N concentrations of 0.58 and 0.47

‘ mg/L estimated for the no-buffer and buffer designs pose no threat to human health, but could
exceed the CCC under coincident conditions of extreme pH, temperature, and low flow in the Emory
River. Historical data suggest the joint probability of such an occurrence would be less than 0.3%.
The potential risk associated with ammonia under Option B can be addressed by future monitoring.
Periodic sampling of ash ammonia content and groundwater downgradient of the facility could be
performed to assure ammonia levels remain within the limits assumed in this evaluation.

The facility poses no risk to existing or future groundwater users. There are no existing groundwater
wells downgradient of the proposed facility, and there is no potential for future development of such
wells. All downgradient property between the disposal site and surface water boundaries lies within

plant reservation boundaries.
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APPENDIX A

SOIL BORING LOGS
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. This information taken from “Report of Geotechnical Exploration — Ash Disposal Area—
Kingston Fossil Plant, Kingston, Tennessee,” MACTEC Engineering and Consulting, Inc.,

May 4, 2004,
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TVA Kingston Fossil Plant Ash Disposal Area May 4, 2004
MACTEC Project 3043041009/000!1

FIELD EXPLORATORY PROCEDURES
Soil Test Boring (Hollow Stem)

All boring and sampling operations were conducted in general accordance with ASTM D 1586.
The borings were advanced by mechanically turning continuous steel hollow-stem auger flights
into the ground. At regular intervals, soil samples were obtained with a standard 1.4-inch LD,
2-inch O.D., split-tube sampler. The sampler was first seated 6 inches to penetrate any loose
cuttings and then driven an additional foot with blows of 2 140-pound hammer falling 30 inches.
The number of hammer blows required to drive the sampler the final foot of penetration was
recorded and is designated the “standard penetration test (SPT) resistance.” Proper evaluation of
the penetration resistance provides an index to the soil's strength, density, and ability to support

foundations.

Representative portions of the soil samples obtained from the split-tube sampler were sealed in
glass jars and transported to our laboratory for testing and further examination. Test Boring

Records are attached, graphically showing the soil descriptions and penetration resistances.
Plugging and Abandonment of Boreholes

Upon completibn of drilling and sampling, the geotechnical boreholes were plugged with a Type I
Portland cement-bentonite grout mixture using a tremie pipe method. The borings were plugged in
general accordance with the requirements specified by TVA. The borings were plugged
immediately after drilling and sampling of the boreholes.

Bulk Samples

Bulk samples of several ash types obtained at various elevations were collected for testing.
Undisturbed Sampling

The relatively undisturbed soil samples were obtained by pushing a section of 3-inch O.D,
16-gauge steel tubing into the soil at the desired sampling level. The sampling procedure is

described by ASTM D-1587. The tube, together with the encased soils, was carefully removed

from the ground, made airtight, and transported to our laboratory.

TVA-00014700



TVA Kingston Fossil Plant Ash Disposal Area - May 4, 2004
MACTEC Project 3043041009/0001

To obtain relatively undisturbed samples of ash a 3-1/2-inch OD, 3-inch I split spoon with liner
was used. The spoon was pushed into the bottoms of the boreholes at the desired sampling depths.
The ash samples, enclosed in the liners, were then sealed with a wax / motor oil mixture at both

ends and then capped to minimize changes in the structure and moisture content of the samples.
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<t . ] L ]
SL 4 N L J
é_ 35 - 746.8 — ——f 35
té:' - 1 -1 SPT-8 woh-woh-1 -
::
2L i ] i 4
-
=t i A 5 .
Sh 40 - 741.8 — 40
§ r - - SPT-9 woh-woh-1 -1
st i ) L R
sl FIRM TO VERY SOFT, GRAY, WET, SANDY CLAYEY A L A
= SILT/SILTY CLAY - ASH
sb
v 4
3 73638 0 10 20 30 40 S50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING - SOIL TEST BORING RECORD, F
PERFORMED USING AN AUTOMATIC HAMMER. =
PROJECT: TVA Kingston Ash ‘
|
DRILLED: March 8, 2004 BORING NO.: B-1
l
LPROJ. NO.: 3043041009/0001 PAGE 1 OF 2]

THS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXIMATE,
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Driller : Akins

Prepared By:Justice

Checked By:

4 MACTEC

TVA-00014705



D SOIL CLASSIFICATION L] oE SAM%%EO%NT LY NMCS)  LL
-}; AND REMARKS (E; \EJ g) $ A FINES (%)
H SEEKEY SYL%B%L SHEET FOR E)éPLANATXON OF N f} ; % g o @& SPT (bph)
YMBOLS AND ABBREVIATIONS BELOW. D 2 27®
| SYMB BR ELO 7(3?3 T 2& A 10 20 30 40 S50 60 70 80 90 100
FIRM TO VERY SOFT, GRAY, WET, SANDY CLAYEY :
‘ - 4 SILT/SILTY CLAY - ASH -SPT-10 1-2-3 - -
— 50 — 731.8 — 50
X J 4SPT-11 woh-1-1 =
R 1 VERY SOFT TO SOFT, GRAY, MOIST, SANDY SILTY | i
CLAY - ALLUVIUM
- 55 — - 726.8 —| — 55
L . ~SPT-1 2% woh-woh-wor? E
- 60 — - 721.8 — = % 60
L . <SPT-13ES woh-woh-3 .
L - VERYLOGSE 7O FIRM. GRAY, WET CLAYEY /SILTY A i i
SAND - ALLUVIUM
- 65 — —716.8 — 65
- . 4 up-2 2020 .
L i {SPT-14 222 =
- 70 — - 711.8 — 70
I N 4 4SPT-15 woh-3-3 | b
— 75 — = 75
5 4 ASPT-16E 568 7
<t | i B i
wr 4 - L p
-
=4 o —t -—  ——
B~ 30 =] NOTE: GRAVEL OBSERVED IN SAMPLE INTERVAL 018 80
at 4 FROM 80.0' TO 81.5' -sw-w% 5-66 .
6 L d . L -
z| AUGER REFUSAL AT 82.0°. BORING TERMINATED AT 1 ]
< 82.2.
ot 4 L A i J
L g5 - 696.8 35
<o
[0 o - - - - -
g .
zh ] B J 3 A
g | ] N J i i
_—_l - - - o -
2 L 90 691.8
: 0 10 20 30 40 S50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING r : : SOIL TEST BORIN G P‘E COI.LD
PERFORMED USING AN AUTOMATIC HAMMER. N
PROJECT: TVA Kingston Ash
DRILLED: March 8, 2004 BORING NO.: B-1
LPROJ. NO.: 3043041009/0001 PAGE 2 OF 2]
THIS RECORD 1S A REASONABLE INTERPRETATION OF . R
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins g M C T E C
LOCATION SUBSURFACE CONDITIONS AT OTHER . . t
LOCATIONS AND AT OTHER TIMES MAY DIFFER Prepared By:Justice LZ l& f
INTERFACES BEWEEN STRATA ARE APPROXIMATE, Checked By: :
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ccked OY:

TVA-00014706



P SOIL CLASSIFICATION L| E SAMPLES | prgo W09 TLEO
; AND REMARKS g E ]g '; A HNES (%)
v
H SEEKEY SYLrgB(})qlb SHEET FOR E)éPLANATION OF g 5 E % : % @ SPT (bpf)
BREVIATIONS : 2
) SYMBOLS AND ABBREVIATIONS BELOW AT 22 | 1020 30 40 50 60 70 80 90 100
NOTE. B-1A WAS OFFSET APPROXIMATELY 22.0° ‘
- 4 SOUTH WEST OF B-I. 2 L . L |
‘ r . 1 AUGER BORING FROM 0.0' TO 5.0' USED FOR IN-SITU o B T [ h
L 1 HYDRAULIC CONDUCTIVITY TESTING. i . L i
— 5 “TBORING TERMINATED AT 5.0 776.8 s
— 10 — —771.8 — 10
L 15 — - 766.8 — 15
- 20 — - 761.8 — 20
L 25 - 756.8 — 25
L 30 — L 751.8 — 30
sl | i i L J
S 35 - 746.8 — 35
]
oL ] | R I J
=
al i i B L A
zl ] ! B i i
<
=f 4 B J L ]
S 40 - 741.8 40
(=]
21 ] L | L J
g ;
st | L B | ]
é - - - - - -
=2 4 L 4 R
3 7368 0 10 20 30 40 50 60 70 80 90 100
REMARKS: ~ SOIL TEST BORING RECORD, :
- - 3
PROJECT: TVA Kingston Ash i
DRILLED: March 15, 2004 BORING NO.: B-1A
\PROJ. NO.: 3043041 009/0001 PAGE 1 OF 1)
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE co?mrﬁons AT THE EXPLORATION Driller ; Akins Zy/ M C T lz C
LOCATION SUBSURFACE CONDITIONS AT OTHER . R
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Y-

TVA-00014707



D SOIL CLASSIFICATION L | ok SAMPLES | P NM0H Lo
P AND REMARKS G E LT A FINES (%)
E v Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 Pl b % @® SPT (bpf)
n SYMBOLS AND ABBREVIATIONS BELOW. s) D) T |El 22 ¢
@ 7818 Z 8 A 10 20 30 40 S0 60 70 80 90 100
NOTE: B-1B WAS OFFSET APPROXIMATELY 47.0 ] :
L SOUTH WEST OF B-1, 3 L J i |
k4
AUGER BORING FROM 0.0' TO 5.0' USEDFOR IN-SITU | i ] r .
L HYDRAULIC CONDUCTIVITY TESTING. L 4 L N
— 5 [ BORING TERMINATED AT 5.0 776.8 s
L 1o - 771.8 — 10
- 15 - 766.8 — 1S
— 20 - 761.8 — 20
- 25 - 756.8 — 25
- 30 L 751.8 —] 30
s L i L 4
S - b B . -
Sk 35 —746.8 — 35
Q
«@r o -~ - -
=]
OF - e L E
b
zl L 4 L J
-
~h L 4 L ]
°F 40 L 741.8 — 40
(=1
ot L R | i
= .
§ ol - - - -
§ L. - . - -
- - = .
Sl 45 736.8 (
) C 10 20 30 40 S50 60 70 80 90 100
REMARKS: " SOIL TEST BORING RECORD:
—
PROJECT: TVA Kingston Ash
DRILLED: March 15, 2004 BORING NO.: B-1B
LPROJ. NO.: 3043041009/0001 PAGE 1 OF 1
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins Y/
LOCATION. SUBSURFACE CONDITIONS AT OTHER . . J E
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice l
INTERFACES BEWEEN STRATA ARE APPROXIMATE. _
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL Checked By:

TVA-00014708



B SOIL CLASSIFICATION L | E SAMPLES | PLgn NN LY
_1;_ AND REMARKS g S [l) :{ A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N S Pl o o5& @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D | T lE| 223
@ 1953 2 & & 10 20 30 40 S0 60 70 80 90 100
STIFF. RED-BROWN, SLIGHTLY MOIST, SILTY CLAY :
L WITH CHERT FRAGMENTS - FILL 4 SPT-1 55-16  F A
DENSE TO FIRM, GRAY, SLIGHTLY MOIST TO WET,
CLAYEY /SILTY SAND - ASH y r ~
— 5 790.3 < UD-1 0-1.5 5
r |spra2 18-30-14 | > 7
- 10 785.3 | 10
i {sPT3 % 10-11-17 | 4 .
- 15 780.3 — 15
- 4 UD-2 020 F 4
- 4 spT4 132326 F 4
L 20 775.3 / 20
L 4 SPT-5 10-8-16 | 1
- 25 770.3 — 25
- AVA 4 SPT-6 81414 .
— 30 | NOTE: AT ABOUT 30.0' STARTED INTRODUCING 765.3 — 30
L WATER INTO THE HOLE TO REDUCE PiPING OF dsPT7E 448 | -
A SUBSURFACE MATERIALS INTO AUGERS. | = | |
-t  VERY SOFT, GRAY, WET, SANDY SILTY CLAY - ASH i L _
g
’Ej — 35 760.3 — 35
=t 4 SPT-8 woh-1-1 y
zL STIFF TO VERY SOFT, BROWN, RED-BROWN, AND J ! 4
s OLIVE BROWN, MOIST TO WET, SILTY CLAY WITH
= COAL FRAGMENTS, CHERT FRAGMENTS, AND SOME - - .
<l 40 ASH - FILL l—755.3 — — 40
bt = ]
g ) ST 245 T
H R L ]
§ b - . -
7563 0 10 20 30 40 S0 60 76 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORIN GRECORD :
PERFORMED USING AN AUTOMATIC HAMMER. — S
PROJECT: TVA Kingston Ash
DRILLED: March 4, 2004 BORING NO.: B-2
LPROJ. NO.: 3043041009/0001 PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins éf/ C E C
LOCATION. SUBSURFACE CONDITIONS AT OTHER .
LOCATIONS AND AT OTHER TIMES MAY DIFFER Prepared By Justice A I
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked Bv:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL 2

TVA-00014709



) SOIL CLASSIFICATION Lok SAMPLES | PLoy ~ MMOO LY
P AND REMARKS G E 5 T A FINES (%)
E
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N Elrl v oo ® SPT (bp)
SYMBOLS AND ABBREVIATIONS BELOW. p | w | T |E| 22
(@ Z 55 | 10 20 30 40 50 60 70 80 90 100
STIFF TO VERY SOFT, BROWK, RED-BROWN, AND ‘
L 4 OLIVE BROWN, MOIST TO WET, SILTY CLAY WITH UD-3 020 -
COAL FRAGMENTS, CHERT FRAGMENTS, AND SOME
T ] ASH-FILL ]
L g SPT-10 = woh-woh-wol .
L 50 — 50
- < SPT-11 woh-woh-1 -
| | VERY LOOSE. GRAY. WET.SILTY CLAYEY SAND- _ i -
ASH
L- 55 — 740.3 — 55

L g 4SPT-12 woh-1-woh ¢

T

3 N ~SPT-13

L 4 VERY SOFT TO STIFF, ORANGE BROWN AND OLIVE
GRAY, WET TO MOIST, SILTY / SANDY CLAY WITH A
i 1 FEW ROOTS - ALLUVIUM

Y
Il
1
o
1
(V8 )
~
T
|
1

- 65 — 730.3 65
o . ~4SPT-14 l-woh-1 -
- 70 — 7253 70
s . 4 uD4 2020 \ -
i ] 4SPT-15 425t \ .
- 75 7203 75
L - {sPT-16 146 .
<k I~ VERYLOGSE 10 FIRM, OLIVE GRAY, WET, SILTY/~ A L i
g CLAYEY SAND - ALLUVIUM ]
B 80 — 7153 = 80
O
oL ] —sww% woh-1-1 y
3
Ok . - L -
Bl
2l | | I .
-
=t | ] I i
Sk 85 - 7103 - - N 85
ot - —spms% 5108 | 8
s ;
gr y e . 3 .
gL I AUGER REFUSAL AT 87.5. BORING TERMINATED AT ! ] i -
8 87.5.
2l %0 _ I 7053 — -
' 010 20 30 40 S0 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING o SOIL TEST BORING RECORD - ‘
PERFORMED USING AN AUTOMATIC HAMMER. = =
PROJECT: TVA Kingston Ash
DRILLED: March 4, 2004 BORING NO.: B-2
| PROJ. NO.: 3043041009/0001 PAGE 2 OF 2]

THIS RECORD 1S A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins Y/ _
LOCATION. SUBSURFACE CONDITIONS AT OTHER - /
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Jusuce ,

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Cheoked By
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ccked By

TVA-00014710



2 SOIL CLASSIFICATION L E SAM}:“I’&%%NT PL(%) NM (%) LL (%)
? AND REMARKS b E E\ T A FINES (%)
E
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N E Pl 1, o % ® SPT (bph)
SYMBOLS AND ABBREVIATIONS BELOW. D ) T IEl 32z
@ 2053 28 & 10 20 30 40 SO 60 70 80 SO 100
NOTE. B-2A WAS OFFSET APPROXIMATELY 15.0 & :
r 4 SOUTH WEST OF B-2. 2| i i i
ﬁ'}
‘ ' 1 AUGER BORING FROM 0.0' TO 5.0' USED FOR IN-SITU | - ] - .
L ] HYDRAULIC CONDUCTIVITY TESTING. 5 4 L i
- 5%
— 5 T BORING TERMINATED AT 5.0 - 790.3 5
— 10 — — 785.3 — 10
- 15— - 780.3 — 15
20 b~ 775.3 — 20
- 25 - 770.3 — 25
— 30 — L 765.3 — 30
st i L J i J
s L - - B, - =
S 35 4 - 760.3 —| 35
S
oL d L R L i
e
L i 8 | L N
2
2L - L | L J
-
=t | i | | b
2L 40 — L 755.3 — 40
[~
o1 J i | ! B
g .
=t ] L | A 4
§ L - - - L -
oL - B N a R
2L s
4 7503 010 20 30 40 50 60 70 80 90 100
REMARKS: SOIL TEST BORING RECORD ¢
f : )
PROJECT: TVA Kingston Ash
DRILLED: March 15,2004 BORING NO.: B-2A
\PROJ. NO.: 3043041 009%/0001 PAGE 1 OF 1)
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins éj/ C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER ' J
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice J M A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATAMAY BE GRADUAL. Y-

TVA-00014711



PERFORMED USING AN AUTOMATIC HAMMER.

B SOIL CLASSIFICATION - SAMPLES PLER WM LLG |
E L N-COUNT @ © b
r AND REMARKS b E 5olr A FINES (%)
E % Y
H SEE KEY SYMBOL SHEET FVOIREXPLANATION OF N f, g Lo ® SPT (bpf)
B ND ABBREVIATION : =2
@ SYMBOLS AND AB ONS BELOW D 8(12)8 T 2853 10 20 30 40 50 60 70 80 90 100
VERY STIFF, GRAY, SLIGHTLY MOIST, SANDY -
‘ L 4 CLAYEY SILT- ASH 4 8pT-1 3312 F .
L I~ BENSE TOVERY LOOSE, GRAY, SLIGHTLY MOIST TO J L ]
WET, SILTY / CLAYEY SAND - ASH
. 805.8 — 5
! 4 4 spT-2 7-16-18 8
- 10 — ' 800.8 — g \ 10
L 4 1sp13 B 122227 | } -
. 15 — 795.8 15
! 4 4 sPT4 255} .
L 90 790.8 — - 20
L - 4 spPT-5 % 232 F .
- 25 — 785.8 25
L — 4 SPT-6 woh-1-1 H .
i i ¥ i i A
— 30 ~— 780.8 —| 30
- - < SPT-7 woh-woh-1 H N
2t | i i i
) - — - | -y
sh 35 775.8 — = 33
2t - dspT ey 1412 G\ .
=
] T -
? -
<f 1 ’ i \
ot R i ! 4
5L 40 - 770.8 — .. 40
2} A 4 spT9 % 10-18-18 E
S . ==
. ) ] i 4
gl ] | | |
= L A 1 r T
(@]
> ]
45 765.8 0 10 20 30 40 S0 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING - SOIL TEST BORING RE CORU :

—
PROJECT: TVA Kingston Ash

DRILLED: March 3, 2004

LPROJ. NO.: 3043041005/0001

BORING NO.: B-3

PAGE 1 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF ) !
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins
LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ccked by

4 MACTEC

TVA-00014712



° SOIL CLASSIFICATION L | E SAMPLES PLOY  NMOs)  LLOG
E L N-COUNT el = hat
¥ AND REMARKS g 5 Il) $ A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N ﬁ P| 1 o % ® SPT (bph)
SYMBOLS AND ABBREVIATIONS BELOW. D (N T E 28T
= (&) 765.8 - N & 10 20 30 40 S50 60 70 8 90 100
DENSE TO VERY LOOSE, GRAY, SLIGHTLY MOIST TO '
4 WET, SILTY/CLAYEY SAND - ASH 4SPT-10 7-17-14 _
" 1 VERY SOFT, GRAY, WET, SANDY SILTY CLAY-ASH 4 s i
L 50 760.8 — 50
L 4 <SPT-11 woh-woh-1 | -1
L I VERYLOGSE GRAY.WET, SAND-ASH ~ ~— ~ ~ ~ 7 i i i
- 55 — 755.8 — 55
i 4 <SPT-12 1-2-1 { e
L 1 VERY SOFT, BROWN, WET, SILTY CLAY WITH COAL %, - L - J
AND CHERT FRAGMENTS - FILL éj///%/
L -4 ;/7////: - L o
L 60 1508 — 60
7
- T ’7; +SPT-13 woh-woh-1 | .
L i 0 J L i
L 1T LOOSE GRAY, WET, CLAYEY SILTY SAND WITH ] L .
GRAVEL - ASH
— 65 — 745.8 — — 65
- - 4SPT-14 444 F H 4
L 1 NOTE: AT A DEPTH OF 70.0° ATTEMPTED TO SEAT - L 4
SPLIT-SPOON BUT REFUSED AT 50.0". SUBSURFACE
- 4 MATERIAL SUSPECTED TO HAVE PIPED IN AUGERS. s r .
| 4 FLUSHING OF BOREHOLE WITH WATER WAS | i |
UNSUCCESSFUL.
— 70 ~T"BORING TERMINATED AT 70.0 — 740.8 70
- 75 — - 735.8 75
s i L i L A
g % . - _ . 4
S 80 —730.8 — 80
S
Gl J 8 i L b
e
Sk 4 | i L b
?l
Zt i 3 i L i
z L i i ) i .
~t 85 — L 725.8 85
oI
oL A i i L §
g .
= ] i B L N
§ - - L -l L -
_J - - - - .
g L 90 720.8
- 0 10 20 30 40 S50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BOMNGREFORD ~
PERFORMED USING AN AUTOMATIC HAMMER. —
PROJECT: TVA Kingston Ash T
DRILLED: March 3, 2004 BORING NO.: B-3
LPROJ. NO.: 3043041009/0001 PAGE 2 OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF . )
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins g C C
LOCATION. SUBSURFACE CONDITIONS AT OTHER j
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By Justice J M A l E
INTERFACES BEWEEN STRATA ARE APPROXIMATE. A
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

TVA-00014713



L E SAMPLES PL (%) NM (%) LL (%)
E L 1 N-COUNT — =2 —
G E p {T A FINES (%)
E \Y Y .
N N Bl ©ob ® SPT (bpf)
D (M T |E| 2B E
2106 2 & A 10 20 30 40 SO 60 70 B0 90 100
4 SPT-1 367 F i
805.6 — E s
4SPT2 B 236 I 4
P
$00.6 10
4 spT-3 g 3222 J
795.6 — 15
4 UD-1 H J
-4 SPT4 woh-1-1 4 |
790.6 — 20
4 UD-2 ]
4 SPT-5 woh-woh-wo ~
785.6 — 25
-4 SPT-6 woh-woh-woh® -
780.6 — 30
- SPT-7 woh-woh-woh@ I
775.6 - - s
+ SPT-8 g woh-1-woh \ -
- v \ 40 §
770.6 — \. |
4 SPT-9 % 4-12-14 4 ‘
765.6 0 10 20 30 40 S0 60 70 80 90 100

'SOIL TEST BORING RECORD,

~
PROJECT: Kingston Fossil Plant - Ash Diposal Area

DRILLED: March 23, 2004 BORING NO.: B-4

\PROJ. NO.: 3043041005/0001 PAGE | OF 3)

2 SOIL CLASSIFICATION
? AND REMARKS
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF
® SYMBOLS AND ABBREVIATIONS BELOW,
— 0" T STIFF TO VERY SOFT, GRAY, SLIGHILY MOIST TO
- 4 WET, CLAYEY /SANDY SILT - ASH
S 5 -
L ] AV
§ - -
8L .
Bk 35 —
S
=F 4
=
u - -
2l 5 5 g g U
5 VERY FIRM TO FIRM, GRAY, VERY MOIST TO WET,
=r 4 SILTY/CLAYEY SAND - ASH
S —
= 40 NOTE: DRILLER REPORTED "STIFF" DRILLING AT
§ - 4 ABOUT 38.0"
g i ] .
§ - .
2r 4
@l 45
REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
THIS RECORD IS A REASONABLE INTERPRETATION OF - ;
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins
LOCATION. SUBSURFACE CONDITIONS AT OTHER )
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By-
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ecked By:

Z MACTEC

TVA-00014714



D SOIL CLASSIFICATION L | E SAMPLES PLO%)  NM@%) Ll
5 AND REMARKS E | L [Ty [ [™eomT] ® > ®
T g 5 D '\r, A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N E Pl %% @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (fr) T |El =2
__({9 265.6 2 &8 & 10 20 30 40 S50 60 70 80 90 100
FIRM, GRAY, VERY MOIST TO WET, SILTY / CLAYEY :
L 4 SAND- ASH 4SPT-10 8-11-10 -
1~ SOFT GRAY, WET, CLAYEY SANDY SILT-ASH ~ ~ J i i
— 50 — 760.6 — 50
o 4 < UD-3 0-2.0 F ~
- . 4SPT-11 2-2-1 4
s T VERY LOOSE 7O LOOSE, GRAY, WET, CLAYEY SILTY 7 r 7
| 55 — SAND-ASH 755.6 — 55
i 4 4spPT-12 121 .
— 60 — 750.6 — 60
- . -sw-u% 1-12 -
- 65 — 745.6 — 65
- . —sw-u% 132 F : .
- 70 — 740.6 — 70
- B 4SPT-15 woh-woh-wo -
s I VERY SOFT, GRAY, WET, CLAYEY SILT-ASH™ ~ J L J
- 4 NOTE: AT SAMPLE INTERVAL FROM 75.0' TO 76.5' . - .
| 55 | SPLIT-SPOON DROPPED UNDER THE WEIGHT OF THE 735.6 — L] 75
TOOLS. ’ =]
o B +SPT-16 E woh-woh-woh@® -
- - - - - -
g
sL 4 ] i i
Sk 80 — 730.6 — 80
<]
L J , L i
€
Cr . -SPT-17 woh-woh-woh@ -
zL 1 NOTE: DRILLER REPORTED CLAYEY ALLUVIAL SAND B
s \AT ABOUT 83.0.
=t 4 VERY LOOSE TO LOOSE, GRAY, YELLOW-BROWN, .
€| g _| ANDOLIVEGRAY, WET, CLAYEY SAND WITH A FEW g5
s ROOTS - ALLUVIUM
st 4 SPT-18 1-2-1 .
é i | . i i
§ L 4 L 4
-l - L -t
c
sl 50 =
0 10 20 30 40 SO 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING - SOIL TEST BORINGRECORD
PERFORMED USING AN AUTOMATIC HAMMER. = N
: PROJECT: TVA Kingston Ash
DRILLED: March 23,2004 BORING NO.: B-4
\PROJ. NO.: 3043041009/0001 PAGE 2 OF 3)

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins

LOCATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice

INTERFACES BEWEEN STRATA ARE APPROXIMATE.

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

2 MACTEC

TVA-00014715



SOIL. 3043041009

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

2 SOIL CLASSIFICATION L | E SAMPLES PLOH  NMOW LR
P AND REMARKS E E 5l NCOUNT A FINES (%)
E | V Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 1Pl veo ® SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. p | ® | T |E|l g2z
L ® ZEE2 | 10 20 30 40 50 60 70 80 90 100
VERY LOOSE TO LOOSE, GRAY, TELLOW-BROWN, =
| | ANDOLIVEGRAY, WET, CLAYEY SAND WITH A FEW UD-4 020 F i
. i ROOTS - ALLUVIUM I
- 1 SPT-19 121 i
L 95 — 95
- 1 UD-5 020 ]
. - SPT-20 443+ ]
| | BORING TERMINATED AT 98.5 i i i ]
L 100 L 7106 - 100
- 105 — I~ 705.6 — 105
L~ 110 — — 700.6 — 110
115 — L 695.6 ns |
L 120 - 690.6 - 120
st i ] i _
3 i L B L B
Bl 125 - 685.6 — 125
)
Sl i ] L _
[+<}
Sk i L . | .
2
=l L ] L -
-
< I | . -
== 130 — 680.6 — 130
°|
[_ ] i ] i
133 675.6 010 20 30 40 50 60 70 80 90 100
SOIL TEST BORING RECORD -

au
PROJECT: TVA Kingston Ash

TI0S RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

DRILLED: March 23, 2004 BORING NO.: B-4
kPROJ. NO.: 3043041009/0001 PAGE 3 OF 3
Driller : Akins ) V
Prepared By:Justice ‘J MAC TE C
Checked By:

TVA-00014716



SOIL 3043041009 05.GP) LAW_GIB.GDT 4/6/04

D SOIL CLASSIFICATION L | E SAMPLES PLOO M9 LLOS
E L N-COUNT @ 2
f:_ AND REMARKS g ‘E/ é 5 A HNES (%)
H SEEKEY SC;(thB%L SHEET FOR EXPLANATION OF N ﬁ ; % : © ® SPT (bph)
SYMBOLS AND ABBREVIATIONS BELOW. fi =
| @ ELO b 8(10)6 T FEZ2 | 10 20 30 40 50 60 70 80 90 100
AUGER BORING -
r - - - -
NOTE: BORING B-4A WAS OFFSET ABOUT 3 FEET
1 EAST OF B4, 7 - -
- 5 — 805.6 5
~ 10 — 800.6 — 10
15 795.6 — 15
- - < UD-1 1120 F -
i ~ VERY LOOSE, GRAY, VERY MOIST TO WET, CLAYEY 7 I ]
L 1 SILTY SAND - ASH 4spT woh-woh-1 | e
— 20 — 790.6 — 20
- - 4 UD-2 020 | .
25 — 785.6 — 25
- . < UD-3 1220 .
o b 4 SPT-2 woh-woh-woh@ -
L | BORING TERMINATED AT 28.5' L | L ]
- 30 - 780.6 — 30
- 35 - 775.6 — 35
- 40 — - 770.6 ~ 40
4 763.6 0 10 20 30 40 50 60 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOI«I.-‘,TEST BORING RE CpRD SARE

PERFORMED USING AN AUTOMATIC HAMMER. = 3

NO GROUND WATER ENCOUNTERED AT TIME OF PROJECT: TVA Kingston Ash

EXPLORATION,

DRILLED: March 24, 2004 BORING NO.: B-4A

LPROJ. NO.: 3043041009/0001

PAGE 1 OF 1

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driiler : Akins
LOCATION. SUBSURFACE CONDITIONS AT QTHER i .
LOCATIONS AND AT OTHER TIMES MAY DIFFER Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked i
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ccked By:

4 MACTEC

TVA-00014717



2 SOIL CLASSIFICATION L|oE SAMPLES _| rgo  mveo Lo
_1; AND REMARKS g E 1‘3 $ A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N E Pl £ %% @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D v T |E| =B %
_(g) $10.2 2 & & 10 20 30 40 50 60 70 80 $0 }00
FIRM 1O VERY LOOSE, GRAY, SLIGHTLY MOIST TO -
- WET, CLAYEY SILTY SAND - ASH SPT-1 3.6-7 L f 4
— 5 805.2 — 7 5
- SPT-2 1-1-1 i
— 10 800.2 — 10
L SPT-3 % 222 |9 g
15 795.2 15
L SPT-4 l-woh-l b
- 20 790.2 — 20
- SPT-5 woh-2-1 1
— 25 785.2 — — 25
- SPT-6 % woh-woh-woh® ~
- 30 780.2 ~ - 30
o SPT-7 % woh-woh-wo'\ -
st L _
g - - -
é i I 775.2 — 35
=t XE}EY STIFF, GRAY, SLIGHTLY MOIST, CLAYEY SiLT - SPT-8 % 8-12-15 F .
- N D e e e e e e e e ———— e - — e — —
SF VERY FIRM. GRAY. SLIGHTLY MOIST, SILTY SAND - r .
2| ASH N
z . L
-
=k L i
Sl w0 770.2 — i 40
L NOTE: BORING TERMINATED DUE TO DIFFICULT Y — R L 4
é DRILIING, SPTO B 5-11-14
sr BORING TERMINATED AT 41.5' - E
gl L i
i - | .
o
el 45
765.2 0 10 20 30 40 SO 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING T SOH.‘,' TEST BORING REC ORD
PERFORMED USING AN AUTOMATIC HAMMER ~ N
NO GROUND WATER ENCOUNTERED AT TIME OF ROJECT: Ki i P - Ash Diposal Area
EXPLORATION. P ECT: Kingston Fossil Plant h Dip
DRILLED: March 1, 2004 BORING NO.: B-5
(PROJ. NO.: 3043041 009/0001 PAGE 1 OF 1}
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins ﬁ E C
LOCATION. SUBSURFACE CONDITIONS AT OTHER K
LOCATIONS AND AT OTHER TIMES MAY DIFFER. . Prepared By:Justice M A C T
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

TVA-00014718



SOIL 3043041009 01.GP) LAW _GIBB.GDT 4/7/04

D SOIL CLASSIFICATION L | E SAMPLES | Fgm  NMOH U9
_1; AND REMARKS G 5 é ; A FINES (%)
E
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 E % : % @ SPT (bpf)
AN Y . 2
@ SYMBOLS AND ABBREVIATIONS BELOW D x(lft;)z T =22 10 20 30 40 50 60 70 80 90 100
— 0" T AUGER BORING FROM 0.0 T0 45.0 - ASH :
NOTE: BORING B-SA WAS OFFSET ABOUT 3 FEET ) 1
1 NORTH OF B-5. . L i
5 805.2 5
L 10 - 800.2 — 10
- 15 — 795.2 15
- 20 — 790.2 20
25 — 785.2 ~ 25
- 30 — 780.2 — 30
— 35 — 775.2 35
— 40 — 770.2 40
L i AVA J L 4
% 7652 0 10 20 30 40 S0 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING * SOIL TEST BORINGRECORD
PERFORMED USING AN AUTOMATIC HAMMER = S
PROJECT: TVA Kingston Ash
DRILLED: March 2, 2004 BORING NO.: B-5A
LPROJ. NO.: 3043041009/0001 PAGE 1 OF 3)
S RECORD IS A REASONABLE INTERPRETATION OF . j .
?\Essuu/\cs lco?«nn:ons AT THE EXPLORAAT!ON Driller : Akins g M C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER ] R
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked Bv:

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

TVA-00014719



SOIL, 3043041009 01.GP) LAW_GIBB.GDT 4/23/04

T—~omoO

]
~
&=

— 50

— 60

— 65

— 70

— 75

— 80

— 85

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

STIFF, GRAY, MOIST TO VERY MOIST, SANDY
CLAYEY SILT - ASH

TO WET, CLAYEY SILTY SAND - ASH

VERY SOFT TO STIFF, OLIVE GRAY, ORANGE BROWN,
AND OLIVE BROWN, VERY MOIST TO SLIGHTLY
MOIST, SANDY SILTY CLAY - ALLUVIUM

L E SAMPLES PL (%) NM (%) LL (%)
E L 1 N-COUNT e = ©
G E o T A FINES (%)
E \% E Y .
N N Pl 5 9% ® SPT (bpf)
D (f) T [El 282
2652 & & 10 20 30 40 SO 60 70 80 90 100
4 SPT-1 % 34.10 4
760.2 — 50
4 SPT-2 % 7-13-13 F } 4
755.2 — 55
< SPT-3 5 114 F b
750.2 Q 60
=]
IsPT4EE 276 F X s
745.2 — _— 65
4 SPT-5 % 168 | .
740.2 — 70
4 SPT-6 E 234 F 1
735.2 — — 75
- SPT.7 % woh-woh-wo! 7
730.2 = 80
- SPT-8 woh-woh-2 -
- | T
7252 | 85
4 SPT-9 167k 7
720.2

0 10 20 30 40 50 60 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

SOIL TEST BORING RECORD

DRILLED: March 2,2004

\PROJ. NO.: 3043041009/0001

=
PROJECT: Kingston Fossil Plant - Ash Diposal Area

BORING NO.: B-5A

PAGE 2 OF 3)

THIS RECORD 1S A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins V/
LOCATION. SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By ]

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ecke Yy

TVA-00014720



P SOIL CLASSIFICATION L E SAMI;IL%S PLL) NM (%) LL (%)
? AND REMARKS o E BN T A FINES (%)
H SEE KEY SOYMBOL SHEET FOR EXPLANATION OF N S E ® g o ® SPT (bp)
BOLS AND ABBREVIATIO . =
B (9f9 SYMBOLS AND ABB NS BELOW D " T 288 10 20 30 40 50 60 70 80 90 100
VERY SOFT 1O STIFF, OLIVE GRAY, ORANGE BROWN,
o 4 AND OLIVE BROWN, VERY MOIST TO SLIGHTLY sp’r-m% 5.7-7 - N
‘ |~ | MOIST, SANDY SILTY CLAY - ALLUVIUM !
L I~ VERYLOOSE 7O FIRM, GRAY . WEY, SILTY CLAYEY ~_ | L R
SAND - ALLUVIUM
- 95 — 95
L 4 SPT-11 woh-woh-wo .
- 100 — 100
- 1 sm-xz% 378+ \ 4
i | BORING TERMINATED A 101.5 L N L |
105 — - 705.2 — 105
110 - 700.2 — 110
- 115 — - 695.2 — 115
- 120 — - 690.2 — 120
s . L | L R
sl 125 — 685.2 125
c
gL ] L | L |
e
c\ - - b - - -
2 4
2t ] L . L
ot ) ! ] | 4
2L 130 - - 680.2 — 130
<
o4 i L 1 L J
g
s ] _ ] A ]
é - - - . - -
- 135 6732 0 10 20 30 40 S0 60 70 80 S0 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING ‘. SOIL TEST BORING RECOI LD &
PERFORMED USING AN AUTOMATIC HAMMER. — N
PROJECT: TVA Kingston Ash
DRILLED: March 2, 2004 BORING NO.: B-5A
LPROJ. NO.: 3043041009/0001 PAGE 3 OF 3/
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins éy M C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER | .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By-
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ecked By:

TVA-00014721



D SOIL CLASSIFICATION L |k SAMPLES _| prgn  NMe9  Lige
$ AND REMARKS g 5 113 $ A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 Pl %% @ SPT (bpi)
SYMBOLS AND ABBREVIATIONS BELOW. D () T |El 22%
@ 8095 2 & & 10 20 30 40 50 60 70 80 90 100
VERY STIFF TO VERY SOFT, GRAY, DRY TO WET, :
L 4 SANDY CLAYEY SILT - ASH 4 SPT-1 6-10-12 | g
- 5 804.5 — s
o . 4 SPT-2 % 2711+ N
- 10 —~ 799.5 — e 10
L 1 {spra 333 —07 .
—~ 15 = 794.5 — 15
F 1 - SPT4 % woh-woh-1 | -
- 20 — 789.5 — 20
- . 4 UD-t 020 F 4
L 4 4 SPT-5 1-2-3 0\ .
- 25 784.5 — 25
- _ < SPT-6 56-10 | -
~ 30 " JERVLOOSE, GRAY. SLIGHTLY MOTST, SILTY SAND ~ 7795 = 7 0
L Nas isprr 2 202 (8 -
| VERY SOFT, GRAY, WET, SANDY SILTY CLAY - ASH | |
2 § - i
sl 4 ] B
B 35 774.5 35
6o}
= E 4 up-2 0-2.0 ﬁ .
Sk 4 _ L .
>
3, 4 ~ SPT-8 woh-woh-wo! T
zf — VERY STIFE TO SOFT, GRAY, SLIGHTLY MOTSTTO — — T i ’
21~ 40 - WET.SANDY/CLAYEY SILT - ASH 769.5 — 40
gt 4 4 SPT-9 5.8.9 | .
o
=1 ] ¥ i ] I
:O: - - . - -
;.l - - - L o
3L 45
764.3 0 10 20 30 40 S50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORIN G RECORD :
PERFORMED USING AN AUTOMATIC BAMMER. = N
PROJECT: TVA Kingston Ash
DRILLED: March 10, 2004 BORING NO.: B-6
(PROJ. NO.: 3043041 009/0001 PAGE | OF 2]
THIS RECORD IS A REASONABLE INTERPRETATION OF . X
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins ﬂ M C T E C
LOCATION. SUBSURFACE CONDITIONS AT OTHER R
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. , i
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

TVA-00014722



SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

5 xaomo

VERY STIFF TO SOFT, GRAY, SLIGHTLY MOIST TO

‘r 4 WET, SANDY /CLAYEY SILT - ASH

- 50 —

- 60 ~

— 65 =1 NOTE: AT ABOUT 65.0' STARTED INTRODUCING
L 4 WATER INTO TRE BOREHOLE TO REDUCE PIPING OF
| SUBSURFACE MATERIALS INTO AUGERS.
L kM TO VERY SOFT, GRAY, WET, SANDY CLAYEY
SILT - ASH
- 70 —
- 75 —
2t 4
S 80 —
=L 1 VERY SOFT TO VERY STIFF, OLIVE GRAY TO OLIVE
e BROWN, VERY MOIST TO SLIGHTLY MOIST, SILTY /
Sr <4 SANDY CLAY WITH A FEW ROOTS - ALLUVIUM
i L
af ]
= 85
ot 1 NOTE: BORING TERMINATED DUE TO DIFFICULT
2 DRILLING .
zr < BORING TERMINATED AT 86.5'
"_é\ L -
sl 90

SAMPLES PL (%)

L E NM (%) LL ,f/e)
E L I N-COUNT ~ et
G E o |T A FINES (%)
E |V E Y], -
N N Pl 3,0 % @ SPT (bpf)
D (f) T |El 388
Z & & 10 20 30 40 SO 60 70 B0 90 100
764.5
4SPT-10 3-2-1
759.5 — 50
-SPT-]]% 8-10-10 + -
754.5 — 55
b SPT-IZ% 2-1-3 B
749.5 — 60
-SPT-13 24-10 - 4
744.5 -~ 65
-SPT-14 1-3-4 - 4
739.5— l— 70
1 SPT-!S% 14-3 b -
734.5 — 75
~SPT-16 % woh-woh-1 h
el 80
SPT-17 g woh-woh-wo .
85
SPT-1 8% 1-8-9 - \. ,
719.5

0 10 20 30 40 50 60 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

SOIL TEST BORING RECORD. £

—
PROJECT: TVA Kingston Ash
DRILLED: March 10, 2004

LPROJ. NO.: 3043041009/0001

BORING NO.: B-6

PAGE 2 OF 2/

THOS RECORD IS A REASONABLE INTERPRETATION OF .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins
LOCATION. SUBSURFACE CONDITIONS AT OTHER i .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ecked By:

2 MACTEC

TVA-00014723
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

STIFF, GRAY, SLIGHTLY MOIST, SANDY CLAYEY SILT
- ASH

FIRM, GRAY, SLIGHTY MOIST, SILTY SAND AND
STIFF, RED-BROWN , SILTY CLAY - FILL

FIRM TO VERY LOOSE. GRAY, WET, CLAYEY /SILTY
SAND - ASH

NOTE: AT ABOUT 20.0' STARTED INTRODUCING
WATER INTO THE BOREHOLE TO REDUCE PIPING OF
SUBSURFACE MATERIALS INTO AUGERS.

VERY SOFT TO FIRM, GRAY. OLIVE BROWN, AND
LIGHT ORANGE BROWN, WET TO SLIGHTLY MOIST
SANDY /SILTY CLAY WITH A TRACE OF COAL
FRAGMENTS - ALLUVIUM

L E SAMPLES PL (%) NM (%) LL (%)
E L I N-COUNT e © ©
G 5 D $ A FINES (%)
E
N NPl el ® SPT (bpD
D ft % 22
(R T 2 & & 10 20 30 40 50 60 70 80 90 100
767.0
4 SPT-1 355 * 4
% 5
SPT-2 467 .
—
757.0 - 10
4 sPT-3 676 | } .
752.0 - 15
-+ SPTA woh-woh-wo b
747.0 — 20
- SPT-§ woh-1-1 E
742.0 — 25
4 sPT$ 144 F 4
737.0 — 30
4 SPT-7 % 1-2-1 .
- 35
SPT-8 % woh-woh-wo)ﬂ E
40
SPT-9 % woh-4-3 .

0 10 20 30 40 50 60 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

SOIL TEST BORING RECORD

rPROJECT: TVA Kingston Ash
DRILLED: March 11, 2004

LPROJ. NO.: 3043041009/0001

J

BORING NO.: B-7

PAGE 1 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins
LOCATION. SUBSURFACE CONDITIONS AT OTHER —
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE Checked Byv:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. cc y:

4 MACTEC

TVA-00014724



2 SOIL CLASSIFICATION L E SAMILES S MW B
; AND REMARKS G £ 1‘) ;r( A FINES (%)
E
H SEEKEY SYMBOL SHEET FOR EXPLANATION OF N 5 Pleoss ® SPT (bpf)
YMBOLS AND ABBREY . ft < e
| ® IATIONS BELOW Pl @ i &8 | 1020 30 40 50 60 70 80 90 100
8 . +SPT-10 woh-1-2 l
‘ L 1 BORING TERMINATED AT 46.5' - - » m
- 50 — — 717.0 — 50
- 55 — —712.0 55
- 60 — —707.0 60
— 65 — — 702.0 65
= 70 — I 697.0 — 70
— 75 — - 692.0 75
et | 5 4 | i
S 80 — - 687.0 — 80
]
=4 4 L i i i
=}
5k J | A L i
[
x| i i | i i
<
-
=t 4 5 ] 8 J
oL 85 L 682.0 85
(=]
ot i L R L |
8 .
= ] L B N i
g o R R R R .
ol 4 i ] L 4
2 90
671.0 0 10 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING o SOILTEST B ORING ] CO] D
PERFORMED USING AN AUTOMATIC HAMMER. — N
PROJECT: TVA Kingston Ash
DRILLED: March 11, 2004 BORING NO.: B-7
LPROJ. NO.: 3043041009/0001 PAGE 2 OF 2
TS RECORD IS A REASONABLE INTERPRETATION OF - X '
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins ﬁ M C T E C
LOCATION. SUBSURFACE CONDITIONS AT OTHER - [s
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. R
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

TVA-00014725



D SOIL CLASSIFICATION L | & | SAMPLES | pign  NMoo)  LLgo W
F AND REMARKS E L L[ N-COUNT - ®
T G E D § A FINES (%)
E \'
H SEEKEY sgsgaox. SHEET FOR EXPLANATION OF N 5 2 % 3 % ® SPT (bph)
- -
(g) SYMBOLS AND ABBREVIATIONS BELOW. D 7(;;) 6 T 28 A& 10 20 30 40 50 60 70 80 90 100
— FIRM, GRAY, SLIGHTLY MOIST, SANDY CLAYEY SILT :
‘ 4 -ASH 4 spT41 233 f o\ e
! 1 FTRM O VERY TOOSE, GRAY, SLIGHTLY MOIST 1O~ ] L 4
MOIST, SILTY / CLAYEY SAND - ASH
- 5 768.6 — 5
L 4 Jup 0-08 | J
R J {spT2 9-10-10 | J
10 - 10
3 e 1.020 + .
" 1 NOTE: RED-BROWN, SILTY CLAY WAS OBSERVED rNZ 1 k
L 1 THE SAMPLE OBTAINED FROM 12.0' TO 13.5. 221 . 4
I — VERY SOFT. GRAY WET SANDY CLAYEY SILT- ASH ]
— 15 < NOTE: AT ABOUT 15.0' STARTED INTRODUCING 15
L 1 WATER INTO THE BOREHOLE TO REDUCE PIPING OF 1-woh-woh .
I SUBSURFACE MATERIALS INTO AUGERS. § |
s 1 VERY LOGSE 70 VERY FIRM, GRAY, WET TO MOIST, ™ X i
CLAYEY SILTY SAND - ASH
- 20 — { 20
- 4 1.7-2.0 4
L J 1-1-1 k .
- 25 — 25
i ) 006 | N i
‘ I | 21114 | i
i ~ F[RM GRAY. WET,GRAVELLYSAND -ASH ~ ~ i I
— 30 — / 30
L - 2-7-8 - [ ] N
E - - - -
b B J L 4
[ SR —
& 3% ~TBORING TERMINATED AT 350 7386 3
gl i L i I i}
3l
2l ) i i ! -
-
s . L i i i
Sk 40 A — 733.6 — 40
[~
ot i i i i 4
g ;
St 4 i d L ]
§ - - - - b -
=h . L 4 L 4
aL s 728.6
: 010 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING r / _SOII{ TEST BORING RECORD
PERFORMED USING AN AUTOMATIC HAMMER. =
PROJECT: Kingston Fossil Plant - Ash Diposal Area W
. DRILLED: March 19, 2004 BORING NO.: B-8
| PROJ. NO.: 3043041009/0001 PAGE 1 OF |
THIS RECORD IS A REASONABLE INTERPRETATION OF . R
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins ﬂ M C T E C
LOCATION. SUBSURFACE CONDITIONS AT OTHER .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ecked DY:

TVA-00014726



2 SOIL CLASSIFICATION L] & SAMPLES PLOA)  NMOH)  LL(A)
E L N-COUNT @ © -2
P AND REMARKS d £ L T A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N IRl se0 ® SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D | % | T |[El 223
@ 7736 =S & 10 20 30 40 SO 60 70 80 90 100
AUGER BORING FROM 0.0 TO35.0 - ASH :
[ | NOTE: BORING B-8A WAS OFFSET ABOUT 3.0 FEET i
i SOUTH EAST OF B-8. . - -
L s 768.6 5
10 763.6 — 10
L] ¥ i 3 ]
- 15 758.6 -] 15
- 20 — 753.6 ] 20
25 7486 25
- 30 743.6 — 30
I | NOTE:AT ABOUT 35.0' STARTED INTRODUCING 1 I ’
Sl | WATER INTO THE BOREHOLE TO REDUCE PIPING OF 1 - .
Z| ., | SUBSURFACE MATERIALSINTOAUGERS. _ _ _ __ pied L .y
51~ 35 " LOOSE TO VERY LOGSE, WET, CLAVEY SILTY SAND - '
gt A AsA 4 SPT-1 223 | ' 1
Sk ] i | 4
EN 4 J L .
<
-
< ] i i
Sh 40 733.6 — T 40
st 4 spT2 1-2-1 .
’g" - . - . - -
Sl | i .
:_J ol - = -
o
L 45 728.6

0 10 20 30 40 50 60 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING 5 L SOILTEST BORINGREQORD
PERFORMED USING AN AUTOMATIC HAMMER.
ﬁ’iROJECT: TVA Kingston Ash W
DRILLED: March 22,2004 BORING NO.: B-8A
LPROJ. NO.: 3043041009/0001 PAGE 1 OF 2)

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins i
LOCATION. SUBSURFACE CONDITIONS AT OTHER —
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ccked Dy

TVA-00014727



g SOIL CLASSIFICATION L] e SAMPLES _| rLgo  wiey = LLgo
P AND REMARKS G e | LT & FINES (%)
E v Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N f, Pl o b @ SPT (bpf)
® SYMBOLS AND ABBREVIATIONS BELOW. D ) T |E| 3232 10 20 3040 S0 60 70 80 90 100
— 45 T [5OSE TO VERY LOOSE, WET, CLAYEY SILTY SAND - 7286 g
ASH 45pT-3 woh-1-1
L — VERY SOFT, GRAY, WET, CLAYEY SANDY SILT - ASH J |
- 50 723.6 — 50
i 4 SPT4 % woh-1-woh .
i STIFE, GRAY 10O OLIVE BROWN, SLIGHTLY MOIST TO 7 r R
. MOIST, SILTY / SANDY CLAY WITH A FEW ROOTS - - L -
| 55 | ALLUVIUM - 718.6 55
- 4 up-t 020 i
L - SPT-S woh-5-6 [ - 1
— 60 L 713.6 60
I — VERY LOOSE. OLIVE BROWN, WET, CLAYEY SAND - 7 UDb-2 2020 i
- ALLUVIUM _ i
- 4 SPT-6 1-1-1 .
3 ™ LOOSE TO FIRM, OLIVE § BﬁOW,ﬁ(ﬁST,gAT%E ST § i ]
- 65 - ALLUVIUM - 708.6 = 65
- 4 sPT-7 woh3-s | @ | 4
L J ! I~ J
'\\
™~
- = - \ -
- 70 703.6 — ™~ 20
L T UERY HARD. GREENISH GRAY, SHALE - RESIDUUM 1spT-8 5.50/04 L \T
AUGER REEUSAL AT 70.7. BORING TERMINATED AT
- 70.9 - - - 1
- 75 - 698.6 75
§ b - .| | -
S 80 - 693.6 — 80
S
oL i 1 i |
e
S i J | |
2! I ] R _
<
o | 4 ! |
S 85 - 688 6 85
<
ik | ] i 4
g
§ o - L - - P
3t 4 i 4
§-L 90 ] 683.6 | I
' 0 10 20 30 40 SO 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING :SOIL TEST BO RING -};LE;. --CO}. D v
PERFORMED USING AN AUTOMATIC HAMMER. — N
PROJECT: TVA Kingston Ash
DRILLED: March 22, 2004 BORING NO.: B-8A
| PROJ. NO.: 3043041009/0001 PAGE 2 OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins /{/ MA C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER R )
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By'.

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

TVA-00014728



THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins

LOCATION, SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER, Prepared By:Justice

INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Checked By:

D SOIL CLASSIFICATION Lo SAMPLES | Py NM@%)  LL()
_? AND REMARKS G E ID T A FINES (%)
E v Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N Edrl v o5 @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ) N JEl $=2 = .
_(8) : 2644 T 28 & 10 20 30 40 S0 60 70 80 90 100
FIRM GRAYISH-BROWN TO BROWN, DRY TO T - 4
1 SLIGHTLY MOIST, SILTY SAND WITH COAL D dspTa1 61012 }
| FRAGMENTS AND RED-BROWN SILTY CLAY - FILL | i |
I FIRM GRAY, SLIGHTLY MOIST TO MOIST, CLAYEY _ L .
SILTY SAND - ASH
5 759.4 — 5
5 - 4 spT-2 375t V .
5 ™ JERY LOOSE, GRAY, WET, CLAYEYGRAVELLY J - ]
SAND WITH COAL FRAGMENTS - ASH v
10 - 754.4 — 10
5 4 4spT3 1-2-1 -
15 — ‘ ‘ 749.4 — is
NOTE: AT ABOUT 15.0' STARTED INTRODUCING
. ] WATER INTO THE BOREROLE TO REDUCE PIPING OF 15PT4 1-1-1 4
i | SUBSURFACE MATERIALS INTO AUGERS. | i |
L T VERY STIFFTOVERY SOFT GRAY, WET, SANDY § L ]
CLAYEY SILT - ASH
|- 20 — 744.4 -~ 20
- - 4 SPT-5 479 F 4
- 25 — 739.4 —| - 25
. - 4 SPT-6 % 242} -
- 30 — 734.4 30
o 1 4 SPT-7 woh-woh-1 [ -
I | -
[y N B B B
Sk 35 - 729.4 35
(&)
| [ ~VERY SOFT TO SOFT, GRAY AND LIGHT ORANGE 1 spr. ohow .
g BROWN, WET TO SLIGHTLY MOIST, SILTY / SANDY SPT-8 B wohvwoh-wob®
Gf 1 CLAY WITH A TRACE OF ROOT HAIRS AND - - 1
2l | ROUNDED GRAVEL - ALLUVIUM ] i i
-
-t ] i L i
‘.ci-— 40 - 724.4 40
§'- - 4 5pT-9 B woh-woh-woll .
§ - - . - -
§L 45 | 71%.4 | [
' 070 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING - SOIL TEST BORIN,G.-I, RE CORD ..
PERFORMED USING AN AUTOMATIC HAMMER. —— ,
PROJECT: TVA Kingston Ash W
. DRILLED: March 12,2004 "BORING NO.: B-9
LPROJ. NO.: 3043041009/0001 PAGE 1 OF 2

4 MACTEC

TVA-00014729



A SOIL CLASSIFICATION L | E SAMPLES PLOA  NMeH) | LLEO
: AND REMARKS E | L [T1 [f[NOoNT T © °
T (é 5 D I{ A FINES (%)
R SEE KEY SYMBOL SHEET FOR EXPLANATION OF N ﬁ E % : % @ SPT (bpD)
V. W, - e .
® SYMBOLS AND ABBREVIATIONS BELO D () T 222 10 26 30 40 50 60 70 80 50 100
4 VERY SOFT 10 SOFT, GRAY AND LIGHT ORANGE
BROWN, WET TO SLIGHTLY MOIST, SILTY / SANDY SPT-10E5 woh-woh-4
CLAY WITH A TRACE OF ROOT HAIRS AND
ROUNDED GRAVEL - ALLUVIUM - N
- 50 50
o SPT-11 woh-woh-wo -
- 55 55
L SPT-12 woh-woh-1 I ]
! ~ DENSE, GRAY, VERY | MOST CLAYEY SANDWITH J i ]
SOME LEAVES - ALLUVIUM .
— 60 — 704.4 — 60
! +SPT-13 2.12221 + \o .
HARD, GREENISH-GRA Y, SHALE WITH SOME
- LIMESTONE FRAGMENTS - RESIDUUM . - e
L S UGER REFUSAL AT 61,97 BORING TERMINATED AT L ] i ]
619
— 65 - 699.4 — 65
L 70 - 694.4 ﬂ 70
75 - 689.4 J 75
2 L 4 i J
s L i L J
= 80 - 684.4 — 80
o) J i
= s 4 i
[
: ’ ' ]
W
2
2 L 4 L
-
z L A ! A
Sk 8s - 679.4 — 85
(=]
- i B i |
g .
H L 4 ! ]
'é“ i B L i
- - -
5 1 B
v 50 674.4
010 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING r L SOIL T-»E»S.T BORING R:ECORD
PERFORMED USING AN AUTOMATIC HAMMER. —
PROJECT: TVA Kingston Ash

DRILLED: March 12, 2004

LPROJ. NO.: 3043041009/0001

BORING NO.: B-9}

PAGE 2 OF 2/

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Driller : Akins

Prepared By:Justice

Checked By:

=

4 MACTEC

TVA-00014730



B SOIL CLASSIFICATION L) oE SAMPLES _| pigo  Mioh LLEA)
P AND REMARKS o E 5l A FINES (%)
E v Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N E Pl £ 2% ® SPT (bph
SYMBOLS AND ABBREVIATIONS BELOW. D ) MOlEl 5 2@
@ 1626 2845 10 20 30 40 SO 60 70 80 0 100
FIRM. GRAY, SLIGHTLY MOIST, SILTY SAND WITH :
‘ ] COAL FRAGMENTS - ASH dspT1 369
. 1 FIRM GRAY, WET. SILTY SAND - LASHT T T T T T V ] _ b
5 757.6 5
- - 4 UD-1 2020 F 4
I 1 NOTE: AT ABOUT 7.0' STARTED INTRODUCING 7 i 7
L 1 WATER INTO THE BOREHOLE TO REDUCE PIPING OF 4spT2 5710 F .
| | SUBSURFACE MATERIALS INTO AUGERS. | i |
o PR GRAY, WET SANDY CLAYEY SIT-ASH ~ 7526 - 10
- 4 4 UD-2 09-20 F .
. - J SPT-3 224 F .
| |5 " VERY LOCSE, GRAY, WET, SAND-ASH — —~ 7 747.6 — 15
L - 4 UD-3 0.4-2.0 .
- - 1 SPT4 woh-woh-wo E
i T \TE—R_Y—L(TO—S-E,_GT&K_Y:—V@TTC—LKYEY—S]IT—Y' SAND -~ K 1
- 20 - ASH 742.6 — 20
- - 4 UD-4 1.7-2.0 -
- 4 {spT-5 1-1:2 -
L 25 — 737.6 — \ 25
- : J SPT-6 l-woh-l [ .
‘ ! I"VERVLOOSE. GRAY, WET, CLAYEY SAND - : i L i
ALLUVIUM
- 30 — 732.6 30
- B -4 SPT-7 woh-woh-1 | \ -
§ o -1 - -
S L 4 L -
S 35 727.6 35
(&)
gl J UD-5 2020 .
=
cL . - s
XN L 4
< STIFF TO HARD, OLIVE BROWN 1O BROWN, SPT-8 4-5-9
= 1 WEATHERED SHALE - RESIDUUM i L ]
g S UGER REFUSAL AT 30.2. BORING TERMINATED AT
= 40 1 392 L 722.6 — 40
oy i ! i 4
g A »,
ar . r - ] i
‘5’[— 45 — - tﬂv 6 :\ I |
' 070 20 30 40 S0 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORINGRECORD g
PERFORMED USING AN AUTOMATIC HAMMER. —_ 3
PROJECT: TVA Kingston Ash : ;
]
!
DRILLED: March 18,2004 BORING NO.: B-10 |
4
\PROJ. NO.: 3043041009/0001 PAGE 1 OF 1)

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins Y/
LOCATION. SUBSURFACE CONDITIONS AT OTHER —
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL eckec oY,

TVA-00014731



2 SOIL CLASSIFICATION L) oE SAMPLES _| g W0 LLL9
1 :
P AND REMARKS G E o |T A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 Ploes ® SPT (bph
v W, =
@ SYMBOLS AND ABBREVIATIONS BELO Pl T ZZ2 | 10 20 30 40 50 60 70 30 90 100
CRUSHED STONE BASE (0.
| 1 STiFF, ORANGE-BROWN, DRY TO SLIGHILY MOIST, SPT-) 878 | -
. | SILTY CLAY WITH CHERT FRAGMENTS - FILL | T
L. 5 — - 5
L SPT-2 269 1
— 10 ~ 10
L SPT-3 258} 1
L SPT4 367t .
- 20 = / 20
VERY LOOSE, GRAY, MOIST TO WET, SILTY SAND =
L 1 WITH CQAL FRAGMENTS - ASH o {sPT-s 222 .
L I~ §TiFF LIGHT GRAY, WET SANDY SILTY CLAY - ASH . L 4
25 - 740.0 = 2
L TTGOSETO VERY LOOSE, ORANGE-BROWN TO 1P 6713t .
‘ | | GRAYISH-BROWN, WET, SILTY SAND - ALLUVIUM A ] i
L 30 - 735.0 - 30
S 1T BB 222 T
<F I~ VERY SOET, OLIVE BROWN, WET, SILTYSANDY A 4
g CLAY - ALLUVIUM
5 35 —730.0 - | 35
= 4 sPT-8 5} woh-woh-woh® .
G i A L A
=l ] L i
<
ol
2 d L i
St 40 725.0 40
§ r = - SPT-9 woh-woh-wol® -
g ] | i i
g L i J L 4
:} - e - -
3L s 720.0
- 010 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING ' SOIL TEST BORING RE CORD 3
PERFORMED USING AN AUTOMATIC HAMMER. — N
PROJECT: TVA Kingston Ash
DRILLED: March 15, 2004 BORING NO.: B-11
\PROJ. NO.: 3043041009/0001 PAGE 1 OF 2

THIS RECORD 1S A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins y/
LOCATION. SUBSURFACE CONDITIONS AT OTHER .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. - Prepared By.Justice

INTERFACES BEWEEN STRATA ARE APPROXIMATE. ——=
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL Checked By:

TVA-00014732



SOIL CLASSIFICATION SAMPLES PLOW  NMeO  LLOO
N-COUNT w ~
AND REMARKS 5 T A FINES (%)
SEEKEY SYngB%LbSHgET FOR EXPLANAIB%N OF Ei g Y :'g ey @ SPT (bpf)
ABBREV E . o ©
SYMBOLS A BREVIATIONS B T ZEE | 10 2 30 40 50 60 _70 80 90 100
VERY SOFT, OLIVE BROWN, WET, SILTY SANDY
. 4 CLAY - ALLUVIUM SPT-10 woh-woh-woh® e
. ™ VERY LOOSE TO FIRM, GRAY, WET CLAYEY SAND - L |
ALLUVIUM
— S0 ~ 50
B - SPT-11 woh-woh-wo -
L 55 — 55
L 4 SPT-12 2-3-11 -
L 1~ OOSE, GRAY. WET, SAND WITHA FEW ROOTS - ~ — L . i
ALLUVIUM
~ 60 — —705.0 — &0
L . +SPT-13 1-1-6 r 1 n
L {1 AUGER REFUSAL AT 62.5". BORING TERMINATED AT L 4 L i
62.5
- 65 ~— I~ 700.0 — 65
- 70 — — 695.0 — 70
- 75 — —690.0 — 75
s J L 4 L i
B 80 — — 685.0 — 80
<
St 4 L J L i
=4
(&2 1 - -t o “
21 i L 4 i i
<
z L R i 4 X N
2 85 — - 630.0 — 85
<
2 - - - ., - -
9_ -
zr J L | i i
§ L - - . L —
=t . - - - -
2L o0 675.0
' 0 10 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING T SOIL TEST BORINGRECQ,BD
PERFORMED USING AN AUTOMATIC HAMMER. — W
' PROJECT: TVA Kingston Ash
‘ DRILLED: March 15,2004 BORING NO.: B-11
LPROJ. NO.: 3043041009/0001 PAGE 2 OF _2)
THOS RECORD IS A REASONABLE INTERPRETATION OF - ;
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins g M C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER - zs
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ccked By:

TVA-00014733



P SOIL CLASSIFICATION L| e SAMPLES PLOA)  NMOR) L%
E L N-COUNT @ & -
P AND REMARKS S £ 3 T A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N | E P| % ® SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D 0 T IEl z2®
L ® &S5 10 20 30 40 50 60 70 80 90 100
VERY STIFF TO VERY HARD, RED-BROWN, DRY
L 1. SILTY CLAY WITH CHERT FRAGMENTS - FILL SPT-1 42038 A
VERY DENSE, GRAY. SLIGHTLY MOIST, SILTY SAND .
- 1 WITH COAL FRAGMENTS - ASH - / .
L ITSTIFF TO VERY HARD, RED-BROWN, SLIGHTLY L ]
MOIST, SILTY CLAY WITH CHERT FRAGMENTS, /
- 4 LIMESTONE FRAGMENTS, AND A FEW ROOTS - FILL - Vi .
. 4 SPT-2 % 466 | .
L. 10 — 10
L 4 SPT-3 % 145 k 4
— 15 | NOTE: BLOW COUNTS WERE MORE THAN LIKELY B 15
- 1 INFLATED DUE TO THE PRESENCE OF LARGE ROCK SPT4 10-26-39 | b .
I | FRAGMENTS IN SPT-1 AND SPT-4. %
L 1 TOOSE TO VERY LOOSE, GRAY, WET, SILTY SAND . L e |
WITH COAL FRAGMENTS - ASH ve
L 20 — 743.9 ~ v Yl 20
L 4 4 spT-5 243 -
- 25 — 738.9 — — 25
- - 4spT6 B 222 :
VERY LOOSE, YELLOW-BROWN, WET, CLAYEY SILTY
B 1 SAND-ALLUVIUM _ _ _ _ __ 7 I b
i | SOFT, YELLOW-BROWN, MOIST TO VERY MOIST, i ! ]
SANDY CLAY - ALLUVIUM
- 30 — 733.9 - 30
- - 4 spT7 g woh-1:2 .
<k 4~ VERY LOCSE TO LOOSE, YELLOW-BROWN, WET, ~ 4 i
g CLAYEY SAND - ALLUVIUM
st B i J
b 35 728.9 — i 35
[&] —
g o ~ ~ SPT-8 woh-woh-woff 9
iR J N 4
=
2L b 4 J
-
~F i R ]
Ol 40 - 723.9 — % 40
<
gt i . - SPT-9 121 y
zt 4 J | J
er . § T
a ) | J
al
al 45 7189
0 10 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORING RECOI D
PERFORMED USING AN AUTOMATIC HAMMER, =
PROJECT: TVA Kingston Ash
DRILLED: March 16, 2004 BORING NO.: B-12
\PROJ. NO.: 3043041009/0001 PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins ﬁ M C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER . K
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Pl

TVA-00014734




B.GDT 4/23/04

SOIL 3043041009 01.GPJ LAW_GIB

K SOIL CLASSIFICATION L | E SAMPLES PLOW  NMeR  LLEO
AND REMARKS g £ h\ T A FINES (%)
H SEE KEY SYMBOL SHEET F\(,)R %ZLS’*;‘Q“%“ OF N ,‘3 g o 2 % ® SPT (bpf)
BREVIA : fi 22 %
® SYMBOLS AND ABBRE Lo D () T 28 & 10 20 30 40 S0 60 70 80 90 100
VERY LOOSE 70 LOOSE, YELLOW-BROWN, WET,
4 CLAYEY SAND - ALLUVIUM SPT-10 1-1-1 4
— 50 ~ 50
- 1 SPT-11 woh-34 | \ J
L 1 VERY FiRM, LIGHT BROWN, WET, SAND - ALLUVIUM L |
- 55 — S5
- . SPT-12 4-10-13  + \.\ i
i ] i \\ J
b -4 = - \ -
\
- - L \ .
| 60 —M\AUGER REFUSAL AT 59.7 - 50
VERY HARD, MAROON AND BLUISH GRAY PT-13 .50/0.4

- | \WEATHERED SHALE - RESIDUUM _/ - {3FT 20-500
i BORING TERMINATED AT 60.6' i ] ] i
— 65 — |- 698.9 65
L J L ] L ]
- 70 — 693.9 70
L 75 L 688.9 75
— 80 — I 683.9 — 80
- 85 — - 678.9 85

%0 673.9 010 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORING RECORD :

PERFORMED USING AN AUTOMATIC HAMMER. — .
PROJECT: Kingston Fossil Plant - Ash Diposal Area W
DRILLED: March 16, 2004 BORING NO.: B-12
\PROJ. NO.: 3043041009/0001 PAGE 2 OF 2)

THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins g M C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Y.

TVA-00014735



‘ This information taken from “Kingston Fossil Plant — Dredge Cells/Closure Soil
Investigation,” Singleton Laboratories Report 015-672-142A, September 29, 1994.

A-3
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— Coxre
F F l Type | {Mat'1] El,etd

SINGLETON LABORATORIES
SOIL PROFILE LEGEND AND SYMBOLS

. : -
Depth ST | | !
1"=5'1 =1 ‘() jLogx| W | LL PI Gr ; Description or Test Results
-t .
— Q v |
— [} [=% = 1
2 ol 2 E |
v o z we | o = 2 ER
a - =) Q- - 3] = - o
< z %173 34 Y iy
cwj = ) 0 26 3 T x © %
e o o o & = n o - 0
=S BRI - el g sg| =E
=3 = m o~ -l =0 : - 5 g =
- d 1
kesenc Under Description or Test Results ’
. Test Engineering Test Results
Soil Type .
(Gnified Classification) Q, R, Friction Angie Cohesion
- (degrees) (tsf) AJ
R, S
Notation of_ Soil Not Sampled Unconfined Sensitivity |
(SS, PAH, HAH Logs) uc Compressive Ratio

3edrock
(Note core if cored)

Tnitial Water Table Reading

°4 h water Table Reading

Ixplanation of US Sampling
Limits if Applicable

|

Boring Svmbols

Q

3§ - 2-in. od Split Spocn Borin:

J

SPT - Standard Penetration Test
Blows Per Foot With 2-in.
Split Spoon

CPT - Cone ?=-~rcratiom Test

IS - Undisturpbed Sample Boring
PAH - Power Auger Hole

HAH - Hand Auger Hole

TP - Test Pit or Trench

V - Vane Shear

- Piezometer

Strength (tsi)

Compression Preconsolidation

¢ Index Pressure (tst)
i ) E
K Coefficient oI i
Permeabilitv (ca/sec) ;
Example:
J 12.0 2.62 R 19.6 0.21 S 34.0 G
uc 4.0 2.6 C 0.72 2.0 % 5.6

Soil Test Svmbols

Q - Unconsolidated-Undrained Triaxial
Compression

R - Consolidated-Undrained Triaxial
Compression (Saturared)

R - cffective Consolidated-iindrained
Triaxial Comopression

R nat - Consolidated-Undrained Triaxial
Compression (Natural Moisture)

S - Consolidated~Drained Direct Shear
UC - Unconfined Compression
C - Comsolidation

k - Permeability

TVA-00014737



FLA

Iypical Name

Sandy gravel
Silty gravel
Clayey gravel
Sand

Silty sand
Clayey sand
Sandy silt
Clayey silt
Fat silt
Sandy clay
Silty clay
Medium clay
Fat clay
Cobble
Blouder
Riprap
Topsoil

Napge Modifiers

Clean
Coarse

" Dirty

Fine

Organic
Poorly graded
Well graded
Degraded

Gravel Shape

Angular
Platy

Round/Rounded
Subangular
Subrounded

SINGLETON LABORATORIES

FIELD LOG ABBREVIATIONS
Lithology and
Abbreviation =~ __Migeralogy

sd gv Bedrock

si gv Chert

cl gv Dolomite

sd Limestone

si sd Manganese

cl sd Micaceous

ad si Pyrite

el si Quartz

£t si Sandstone

sd ¢l Shale

siecl Bentonite

nd el Hematite

£t el

cob

bldr Color

rr

ts Black
Blue
Brown
Cream

cln Dark

crs Gray

dty Green

fn Light

org Maroon

pgd Mottled

wgd Olive

degd Pink -
Purple
Red
Rust

ang Tan

plty White

rd Yellow

sb ang

sb rd

br
cht
dol
1s

mic
Py
qtz
ss
sh
bent
hem

blk
blu
brn

erm
dk

grn
1t

mott
olv
Pk
pur

rst
tn

wht
yel

TVA-00014738



—structyre Abbreviation Consistency Abbreviation
Blocky blky Dense dns
Fissured fis Firm b
Homogeneous homo Hard hd
Laminated lam Loose 1se
Saprolitic sapr Soft 8
Shaly shly Stirf stf
Slickensided slsid Very Stiff v stf
Stretified strat

Origin Moisture

Alluvial all Dry d
Colluvial coll Moist mst
Loess lsas V Moist v mst
Residual resd Wet W
General Modifiers

Alternate/Alternating alt Layers lyrs
Angle b ¢ Low 1
Augering augg Material mtl
Bottom Ash ba Medium md
Coal col Mud mud
Contaminated cont Original orig
Dip dp Partings prtgs
Disturbed dstrb Plastic plste
Debris dbr River rvr
Discontinued dise Roots rts
Drive dr Rough rou
Dust dst Slow sl
Elevation el Small sm
Feet rt Spoil sp
Fill £l Terraced ter
Fiber fbr Thick thk
Fly Ash fa Thin thn
High/highly h Trace tr
Horizontal hor Variable var
Hydraulic hyd Vegetation veg
Inch in Vertical vert
Inclusion inec Weathered wth
Incomplete Recovery IR with w/
Interface infa Wood wd

TVA-00014739



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET %1 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-1 STATION: RANGE: SURFACE EL: 752.0
DATE DRILLED: 7/28/84 PREPARED BY: mhd CHECKED BY: 73—
r *
DEPTH sPT
EL to| ¥ 1t | 1 |en FIELD DESCRIPTION
ft. (N)
o L 750 ~
— 5 TN & GY SI CL, D =
| CL 42.4 |31 |12 |5 -
- L 745 .
L~ 40 ' , ]
LT BAN SI CL ®/TR GY TS, MST
- oL | 18.2 |26 | 8 |8 8 A
o = :
- :
- 45 S— , -
BAN SI C., D !
= CL 17.0 | 26 8 6 -
L L 735 -
I
1
L 20 . -
3AN § GY SI CL, V MST ;
- L 730 .
—- 25 ”“l BAN & BY SI CL, V MST "{
— CL 24.4 |26 8 g _
S L 725 -
L 30 S o _
6y SI SC TR 6Y, MST (FAl
o s | 19.5 |np |wp |20 \ ‘ i
- L 720 -
a5 | —
.'ﬂ » *
1775 LAB CLASSIF. ]

TVA-00014740



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

PROJECT; KINGSTON FP
BORING: SS-1 STATION:
DATE DRILLED: 7/28/94

PREPARED BY: mhd

SHEET 2 OF 2

FEATURE: DREDGE CELLS

RANGE:

SURFACE EL: 752.0

CHECKED BY: 7Aw

DEPTH spT | ¥
. EL |y |LO8| M LL | PI | &R FIELD DESCRIPTION
' —V¥ET

B o | 276 |we |we |10 |SYSTSP §T FA)
- L 715
. 10 REFUSAL _
a GROUND WATER LEVEL = B°'G" .
- L 710
= - 705
- L 700
L 55 -
- - 695
s so —
. L 630
— 65 -
- L 685
- 70

.l- [ ] *

£*'=8 LAB CLASSIF.

TVA-00014741



SINGLETON LABORATORIES

. SO0IL PROFILE: SPLIT-SPOON
SHEET 4 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-2 STATION: RANGE: SURFACE EL: 764.0
DATE DRILLED: 7/27/84 PREPARED BY: mhd CHECKED BY: AL
*
DEPTH SPT
EL LoG| N L | P1 | 6R FIELD DESCRIPTION

ft. {N)
—~ - 760 -
— 5 = . . T —_
i 14 5| ane |59 b |2 BAN SI CL w/GY, TR TS, D -
— - 755 -
—- 40 ~BAN T -
i o fE ] eee 5o ps | R-BAN SI CL, TR 6V, D :
— - 750 : -
L 45 . ~—

M= R-BAN SI CL, T3 6V, MST
2 B oy | 28.0 |59 bg |2 ‘ |
- - 745 -
— 20 _ —
V (FA), V MST
" 13 |su| 25.6 |np |np |10 |BY ST SDw/TR GV (FAl i
= L 740 -
— 25 - —
Gy (FA), W
a - s | 1g.0 |xp |wp |10 |CY ST SOV (Fa) i
-~ - 735 .
I 30 1 [ 1
L (FA), W
i _ on | 251 |np |up |2 |33 S0 WICL A |
. ~ L 730 .

L 35 —

[ ] .- . *

1°°=5 LAB CLASSIiF.

TVA-00014742



PROJECT:

BORING: SS-2

KINGSTON FP
STATION:
DATE DRILLED: 7/27/94

SOIL PROFILE: SPLIT-SPOON

FEATURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd

SINGLETON LABORATORIES

SHEET 2 OF 2

SUAFACE EL: 764.0
CHECKED BY: 74L

DEPTH spT | ¥
.t B | |L08] ¥ tL | P1 | 8R FIELD DESCRIPTION
— ST L W/BY 5T [Ea). v MST
5 w930 |26 |8 |s [P oscC W ] 5
o ~ 725
— 40 ORNE § BY SI CL, V MST -
| 3 lcu | 20.4 26 | 8 |8
= L 720
[~ 48 GY SD mix W/PKTS Y CL, MST -
i 28 ML | 4.0 |np |[wP |B |
- L 715
— %0 6Y SJ mix W/PKTS 6Y CL, MST -
- 50+ |ML | 15,8 NP |NP |pg MR MR =
- L. S —— — e — — — _—
5 REFUSAL
u L 10 GAOUND WATER LEVEL = 5'8"
I 55 -
- L 705
e = 60 -
- L 700
L 65
- - 695
L 70
"~ . *
175 LAB CLASSIF.

TVA-00014743



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 1 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-3 STATION: RANGE: SURFACE EL: 773.0

DATE DRILLED: 7/28/94 PREPARED BY: mhd CHECKED BY: TAL

DEPTH spT | ¥

ot EL |y |LO8| W tL | P1 | &R FIELD DESCRIPTION
L L 770 i
— 5 GY CL SI (FA), MST —
- 25 |ML 23.3 |NP |NP 12 ' . _
= - 765 : -
— 10 GYA SD CL, TR GV (FA), V MST —
B 5 |SM | 23.0 |NP |NP |10 ' ‘ _
o L 780 | -
— 15 GY SD CL, TR GV [FA), V MST —
L 4 SM 28.6 |NP |NP 10 ' ' -
L L 755 —
— @0 GY SD SI CL, TR GV (FA), N —
L 1 SH 28.6 |NP |NP 10 ' ' -
= - 750 =
— 25 GY SD SI CL, TR GV (FA), W ]
- 2 SM 27.4 |NP NP 10 ! ' -
- - 745 , .
— 30 GY SD SI CL, TR GV (FA), M ]
= 4 SH 27.0 |NP NP 10 ’ —
= L 740 .

..- 1] *

177=5 LAB CLASSIF.

TVA-00014744



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-3 STATION: RANGE: SURFACE EL: 773.0

DATE DRILLED: 7/28/94 PREPARED BY: mhd CHECKED BY: JAG
DEPTH spT | ®

o EL |y LS| H tL | PI | GR FIELD DESCRIPTION
B 5 ML 58.8 NP NP 12 GY SO S1I CL, TR GY (FA), ¥ ~
— L 735 -
— 40 GY SD SI CL, TR 6V (FA), N -
- 2 SM 22.0 |[NP |NP 10 -
= L 730 : , -
— 45 GY CL SI, TR 6V [FA), W -
= - M. | 33.8 |np |Np |12 -
- - 725 -
— 50 6Y GL SI w/GV [FA), V MST —
- - ML 15.7 |nyp |Np | B .
- L 720 -
L -
b -
- cos |0 | 5.8 Inp |wp |4p | OY CL ST TR GV “
» ) REFUSAL .
L— 50 GROUND WATER LEVEL = 9°'B" _
- - 710
H
- - 705 -

..- . *

177=5 LAB CLASSIF.

TVA-00014745



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET & OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-4 STATION: ’ RANGE: SURFACE EL: 752.0

DATE DRILLED: 7/26/84 PREPARED BY: mhd CHECKED BY: 7A“

*
DEPTH SPT
EL LOG| W LL | PI | &R FIELD DESCRIPTION

ft. (N)
- L 750
S 5 -

I CL W/TS, D
B 10 | cL | 14.2 | 26 8 |6 LT BAN SI CL W/
s - 745
— 10 ‘ .
- CL w/TS, MST

i 3 gk 038 | 26 s | BAN & GY SI w/
- F 740
— 15 TN § GY SI CL [FA), V MST -
a 8 cL| 22.3 | 31 | 12 |5
= L 735
— 20 -
_ 4 sM| 20.9 | NP | NP |3 TN SI 8D, MST
- - 730
— 25 ‘ _
a - sM| 34.8 | NP | NP |3 TN SI 8D, MST
- - 725
— 30 _
] . o R TN SI SD, MST
- - 720

o %
177=5 LAB CLASSIF.

TVA-00014746



SINGLETON LABORATORIES

PROJECT: KINGSTON FP

SOIL PROFILE: SPLIT-SPOON

SHEET 2 OF

FEATURE: DREDGE CELLS

BORING: SS-4 STATION: RANGE: SURFACE EL: 752.0
DATE DRILLED: 7/26/94 PREPARED BY: mhd CHECKED BY: 7A&
DEPTH spT | ¥
EL LOG| W L | PI | 6R FIELD DESCRIPTION
ft. N)
B I s,
- L 745 |36 sM| 20.4 | NP | NP |3 ™S MST
L 40 REFUSAL
- GROUND WATER LEVEL = 8°0°
— - 740
L 45
- L 705
— 50
- - 700
§
— 55
- L B35
L 50
- L 630
L 65
- L 685
L 70
.C— . *
175 LAB CLASSIF.

TVA-00014747



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 4 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS~5 STATION: BANGE: SURFACE EL: 764.0
DATE DRILLED: 7/27/84 PREPARED BY: mhd CHECKED BY: 7A%“
*
DEPTH SPT
£t EL ) LOG X L PI 6R FIELD DESCRIPTION
- 760 ‘ -
5 ‘ -
- -BRAN SI CL TR CTH, D
iB8 2: 18.6 |59 28 2 R-BAN S W/ -
- 755 -
10 = —

14 CH 24.2 |59 28 2 BRAN SI CL w/GV, D i

— - 750 | _
L— 45 N
CL-~ 8RN SI CL w/PKTS BY CL SI, TR
— 54 23.5 1 _
L 26 | 4 CHT. MST
~ - 745 _
— GY SI SD, TR GV (FA), MST —
- 20 |SM 24.3 INP |NP 10 . B
— - 740 _
— 25 A _
L 3 CL | 20.9 |26 8 |s LT BRN SD SI CL, TR GV, V MST _
- - 735 N
¥ TN & GY SI CL, V MST -
— 14 |CL 23.6 {31 |12 |5 ' _
- i
- - 730 _
i. -_50 *

LAB CLASSIF.

TVA-00014748



SINGLETON LABORATORIES

SOIL PRAOFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORINB: 8S-5 STATION: RANGE: SURFACE EL: 764.0
DATE DRILLED: 7/27/84 PREPARED BY: mhd CHECKED BY: 7AL
»*
DEPTH SPT
e EL o LOG| W LL | PI | BR FIELD DESCRIPTION
' AN SI CL W/6Y FA, V MST
- 16 ML 21.5 |Np  INP 7 8 / : -
b— —t
n ]
= - 725 —
—— 40 —
' ORNG CL SD, V MST
- 2 SM 24.2 [yp INP |3 .
-~ —
- - 720 ' -
— 45 ; —
5 PKTS GY FA, V MST
B > oL 21.9 |5 s s TN CL SI w/ i
— - 715 ~
v, ST
8 30 gg/ .8 v |¥p |4 LT BRN SI SD w/BY, Y M |
- - 740 ~
— 55 ' GY CL SI, FA, MST -
B 50+ |ML 13.8 [NpP |NP i2 _BRNi Y____ U
L REFUSAL -
- GROUND WATER LEVEL = 20° ]
~ - 705 -
— 60 - ]
— - 700 .
— - 695 -
0.- [ ] *
175 LAB CLASSIF.

TVA-00014749



SINGLETON LABORATORIES

PROJECT: KINGSTON FP

SOIL PROFILE: SPLIT-SPOON

SHEET 4 OF 2

FEATURE: DREDGE CELLS

BORING: SS-6 STATION: BANBE: SURFACE EL: 773.0
DATE DRILLED: 8/1/94 PREPARED BY: mhd CHECKED BY: 7TA-
\ %

DEPTH SPT

o EL |y (LO8] ¥ tL | PI | R FIELD DESCRIPTION
- L 770 -
— 5 6Y SI (FA), MST —
5 24 ML | 25.2 |NP [NP |42 : .
- L 765 o
— 10 ‘ 6Y SI (FA). MST ]
- - 760 -
45 |
L 5 SM og.g |NP |NP i1 6Y SI SD (FA), MST |
_ _
- - 755 ~
] _ [ | o5 (e |np |4p | 6Y ST (FA), MST ]
8 _
- L 750 -
— 25
) s ML | p3g |Ne |Ne | |BANSICL w/BY FA, TR 6V, V MST i
i ; —
- - 745 =
— 30 —
] . I | 32 |ve [N |1p |8YSI FA), W i
- L 740 , .
L 35 —

ll- [ *

17°=8 LAB CLASSIF.

TVA-00014750



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING; SS-B STATION: RANGE: SURFACE EL: 773.0
DATE DRILLED: 8/1/94 PREPARED BY: mhd CHECKED BY: 7A%“
DEPTH spT | %
ot EL ) Los| W e | P | 6R FIELD DESCRIPTION
B g CcL 19.6 |26 8 g BRN CL S1 mx wW/FA ]
— - 735
— 40 ' | BRN SI SD, V MST
| 12 | SH 19,4 |NP NP 3 '
- - 730
— 45 "BAN SI 8D, V MST
L 4 SM 29.3 (NP NP |3 ’
- - 728
— 50 BRN SD CL, V MST
= 3 SM 24.8 NP NP 3 '
= - 720
— 55 6Y SI SD w/FA, MST
- 6 ML 22.3 |NP {NP B !
- - 745
L g0 |
- 50+ |ML g.g |NP NP |42 GY SI, FA, MST
- - 710 | e -
8 REFUSAL
— 65 GROUND WATER LEVEL = 46" 7°
- - 705
— 70
l.- ’ *
17'=5 L AB CLASSIF.

TVA-00014751



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 4 OF 3

PROJECT: KINGSTON FP FEATURE: DREDBE CELLS
BORING: SS-B STATION: RANGE: SURFACE EL: 782.0
DATE DRILLED: 8/2/94 PREPARED BY: mhd CHECKED BY: 7A4%“
DEPTH spT | ¥ ,
o EL |y |LO8] W LL | PI | GR FIELD DESCRIPTION
— 780
L‘ .
. - _
- sor |58 | 176 N |wp |10 |BY ST (FAl, TA SV, D
- 775
— 10 svlsi (FA), TR BY, D -
| 50+ | SM 48.4 (NP |NP 10 ! !
- 770
— 15 6Y SI (FA), TR GY, D -
o 50+ |SM | 24,8 |NP |NP |40 ' '
- 765
8
— 20 GY SI SD (FA), MsST -
- 8 SM 43.9 {NP NP 44 )
= 760
5
L o5 _
} 45 | sM 7.9 |x2 |we |40 BY SI SD w/6Y (FA), MST
S 755
o
] = | g7 |ve |we |12 |BY ST FAL ¥
- 750
i' ’-5‘

*
LAB CLASSIF.

TVA-00014752



PROJECT: KINGSTON FP

SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

FEATURE: DREDEE CELLS

SHEET 2 OF 3

SURFACE El: 782.0 .

BORING; 55-8 STATION: RANGE:
DATE DRILLED: 8/2/84 PREPARED BY: mhd CHECKED BY: TAL
DEPTH lepr | ¥
o B LOG| W L | PI | BR FIELD DESCRIPTION
' 6V ST (FA), WST
B - mL | 244 e e 112
- - 745
5 s I | 23 e lwe |22 GY SI (FA), MST
- - 740
- .
— 45 -
- o lm | stz e lw |22 6Y SI (FA), MST
= - 735
r—-
GY CL SI w/LUMPS TN SI CL, MST
L 4 ML 22.3 |NP NP B / L
= - 730 |
] .
t |
55 -
OTT BRN/IN/GY SI CL, MST
- 13 ML 18,2 NP |NP |7 HOTT BRN/TN/
— - 725
- |
— 80 | = MOTT BRN/TN/GY SI CL, MST -
- i3 ML 18.6 { NP NP 7
o - 720 |
— 65 -
i 4 sc7] 277 ixe |wp |4 | TN ST SD. W
SM
[ - 745
— 70 | -
Conme %
1°7=5 LAB CLASSIF.

TVA-00014753



PROJECT: KINGBSTON FP

SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

FEATURE: DREDGE CELLS

SHEET 3 OF 3

BORING: SS-8 STATION: RANGE: SURFACE EL: 782.0
DATE DRILLED: 8/2/94 PREPARED BY: mhd CHECKED BY: 7A“
DEPTH spT | ¥
o BL |y |LO8) ¥ L | Pz | eR FIELD DESCRIPTION
i 5 SM 24.g [N [NP 10 GY SD SI [FA}, W - ~
_ - 740 -
— 75 —
SC/ TN SI SD, V MST
— 7 lew | 22.7 [yp np |4 3 -
- - 705 -
B REFUSAL _
8o GROUND WATER LEVEL = 11 3° -
- - 700 -
[ ~ B85 -
r— Q0 —
- - 530 -
— 85 —
- - 685 -
— 100 —
- - 680 -
— 405 _
tl- L] *
1*7=5 LAB CLASSIF.

TVA-00014754



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-8SPOCN
SHEET { OF 3

PROJECT: KINGSTON FP FEATURE: DREDGBE CELLS
BORINE: SS-8 STATION: RANGE: SURFACE EL: 795.0
DATE DRILLED: B/2/84 PREPARED BY: mhd CHECKED BY: TA“-
DEPTH spT | ¥ ‘;
EL LoG| W L | P1 | &R FIELD DESCRIPTION i
ftl -~ (N) . )
735 :
T =
X 5 780 R
- 3 T -
o 20 |u. | 17.8 Ine iwp |12 | &Y SI (FA), MS .
7
. -
40 | 785 ' —
- sos 1ML | 105 |np |np | 1o | EY SI (FA), MsT i
— -
: -
[ 45 + 780 ‘ —
i sa [0 | o0.4 lnp |np |4 | OY ST FAL MST .
- B
20 + 775 —
) w6 D | 1.3 np |ne |42 | Y ST (FA), MST i
(.
L ‘ -
L 25 - 770 —
) s | | s0.2 ne |wp |12 | 6Y ST (AL msT -
— 30 765 —
] s |u | asa |ne |we |12 | Y S (FA), W _
— 35 | 760 —_
G.- » *
1°7=5B LAB CLASSIF.

TVA-00014755



SINGLETON LABORATORIES

SOIL PROFILE:

SPLIT-SPOON

SHEET 2 OF 3

PROJECT: KINGSTON FP FEATURE: DREDBE CELLS
BORING: SS-9 STATION: RANGE: SURFACE EL: 795.0
DATE DRILLED: 8/2/94 PREPARED BY: mhd CHECKED BY: 7A-
*
DEPTH SPT
ot EL Ty |Lo8] W Lt | P1 | &R FIELD DESCRIPTION
: 766
8 5 ML 17.3 NP NP 42 6Y s1 {FA), W i
- _
- -
L 40 | 755 —
. ) , W
g 1 fm | 310 e |e |12 | BY ST FA) _
- ..i
— 45 F 750 a —
BY , D
= - ML | 23.0 [vp Inp |12 SI [FA) -
L~ 50 F 745 —
. &Y, W
n - lm | 31.7 [vp Inp |12 | BY ST (FA). TR -
- —
- 55 [ 740 W —
] s | | 30.0 ke |wp |42 | BY ST FA), TR 6V, ]
B ' ]
— 50 + 735
FA), TR GV, W
8 6 |m | 32.5 np |we |42 | °Y ST (FA), TR .
. B
— B85 F 730 BAN SI CL W/GY SI (FA), MST ]
L - im. | 26.9 {np |np |8 =
l .
— 70 + 725 -
'.- L] *
17°=5 LAB CLASSIF.

TVA-00014756



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 3 OF 3

PROJECT: KINSSTON FP FEATURE: DREDGE CELLS

BORING: SS-3 STATION: RANGE: “ SURFACE EL: 785.0

DATE DRILLED: 8/2/94 PREPARED BY: mhd CHECKED BY: TAY-

DEPTH spT | ¥

o EL |y [LOB] ¥ Lt | P1 | &R FIELD DESCRIPTION
- 3 |cL | 192126 |8 |s BAN, TN & Gy SI CL, TR CL, MST R
e —
— 75 |+ 720 ’ —
i 19 lot | a5 l26 |8 |g DRNG-BAN SI CL, MST i
- -
— B0 F 745 ' ‘ —
" 4 SM 20.5 {NP [NP 10 6Y S0 81, W —
- —f
L 85 } 740 : -~
o 19 gﬁ/ 23.4 (NP (NP {4 TN 51 5D _
L.

: 7

L— g0 | 705 —
= B [3¢/] 23.4 {np |wp |4 |V STSD i
r- - brr——— Oo— — —— —— A — — r— —
r...- g5 + 700 _ REFUSAL —
L GROUND WATER LEVEL = 29° _
- pa
— 400 F 695 —
e -
3 ' i
L— 405+ 690 —

'D- L] *

177=5 LAB CLASSIF.

TVA-00014757



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 4 OF 3

PROJECT: KINGSTON FP FEATURE: DREDSE CELLS

BORING: SS-10  STATION: RANGE: | SURFACE EL: 797.5

DATE DRILLED: B8/8/94 PREPARED BY: mhd CHECKED BY: A

*

DEPTH SPT

y By (o8] ® ol jerlen FIELD DESCRIPTION
. ~
- s ]
— 5 6Y SI (FA), MST —1
8 50+ (ML | 17.3 NP NP |12 ' i
- L ]
" | |
— 10 6Y SI (FA), MST -
- 26 ML 24.7 |NP NP 12 * .

@ = )
— 15 6Y SD SI, TR 6V, MST —
L 25 ML 15.0 NP NP i2 ! ! -
B - 780 ]
B 5 b | 22.14 e |wp |12 | BY ST (A, MST g
" L 775 i
25 .
, MS
] sl | 274 e e |42 | BY ST FALMST .
’ g
[ L 770 B
= 14 ML 29.4 [NP |NP i2 BY SI (FA), MST —
o |- ~

L B
— 35 —
] L~ ¥
[1 5 LAB CLASSIF.

TVA-00014758



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-10  STATION: RANGE: SURFACE EL: 797.5

DATE DRILLED: 8/8/94 PREPARED BY: mhd CHECKED BY: 7AL

DEPTH spT | ¥ ‘

o EL | |LO8| L. | PI | &R FIELD DESCRIPTION
i 6 |SH | 210 |2 |Np |a1 | 6Y SO ST FFAI W/GYV, W -
i - 760 -
—— 40 6Y SI (FA), V MST —
» g ML 31.4 {NP NP} 42 ' _
B - 755 1
— 45 Y SD SI w/GY (FA), V MST —
_ - ML | 27.0 [NP NP |4 Y ' N

|

B - 750 i
: !
— 50 GY SD SI wW/GY (FA), V MST —
_ - ML | 27.2 [N NP |4p " ' i
i - 745 i
— 55 GY PGD SI SD (FA), V MST ]
- 6 SM | 30.7 {NP [NP |44 ' -
B L 740 ]
— 60 GY PGD SI SD (FA), vV MST ]
- g SHM 16.4 NP NP 14 : s
B - 735 ]
— 65 o5 44 | CRS PGD SI SD w/6V (FA) —
— sM | 19.4 | np |wp -
i - 730 ]
— 70 .

l‘n 1 ] *

177=5 LAB CLASSIF.

TVA-00014759



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 3 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-40  STATION: RANGE: SURFACE EL: 797.5
DATE DRILLED: 8/8/84 PREPARED BY: mhd CHECKED BY: 7A-
*
DEPTH SPT
ot Ly |08 M tL | P1 | &R FIELD DESCRIPTION
) — .
] s I | 190 lwe lwe |8 | SICL W7BRTS GY. 81 A
V MST
B L 725
— 75 BAN § GBY SI CL, V MST -
B 17 e | 19.2 126 |8 |8
- - 720
— 80 ORNG—BRN SD SI CL, MST -
i 18 lcL | 16,9126 | 8 |B
B - 715
B ]
— 85 _
u w6 lm | 8.0 |xe |we |8 | BY ST SO MST
B - 710
S go -
v

i 50+ |m | 3.7 |we |wp la | EY SISO n/E
B - 705
L g5 | _
B - 700 REFUSAL
B ‘ GROUND NATER LEVEL =
L 400 -
B - 695
L 405

l'- 4 * )

1°°=5 LAB CLASSIF.

TVA-00014760



‘ This information taken from “Report of Soil Borings, Monitoring Well Installation and Soil
Laboratory Testing — Tennessee Valley Authority — Watts Bar and Kingston Facilities,”

Law Engineering, November 30, 1988.

A-4
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N

FIELD EXPLORATORY PROCEDURES

SOIL TEST BORING (HOLLOW STEM)

All boring and sampling operations were conducted in general
accordance with ASTM Designation D 1586-67. The borings were
advanced by mechanically twisting continuous steel hollow-stem
auger flights into the ground. At regular intervals, soil
samples were obtained with a standard 1.4-inch I.D., 2-inch 0.D.,
split-tube sampler. The sampler was first seated 6 inches to
penetrate any loose cuttings and then driven an additional foot
with blows of a 140-pound hammer falling 30 inches. The number
of hammer blows required to drive the sampler the final foot of
penetration was recorded and is designated the “standard
penetration resistance". The penetration resistance, when
properly evaluated, is an index to the soil strength, density and
ability to support foundations.

Representative portions of the soil samples, obtained from the
split-tube sampler, were sealed in glass jars and transported to
our laboratory. In the laboratory, the samples were examined by
our engineer to verify the driller’s field classifications. Test
Boring Records are attached, graphically showing the soil
descriptions and penetration resistances.

TVA-00014762



Law Engineering

Boring Record

DEPTH (FT. DESCRIPTION
£

ELEV.
*

BORING NUMBER _J-%A

DATE DRILLED -3-88
88195
JOB NUMBER
PAGE ____,_____-—]-—-—OF 2

PENETRATION-BLOWS PER FOOT
10 20 30 40 5080 80 100 “N"

THE SAMPLES BECAME SATURATED-

40.0

GRAY FLY ASH WHICH CONTAINS COAL
FRAGMENTS AND CINDERS. MOISTURE
CONTENT INCREASED IN SAMPLES TO A

DEPTH OF 13 FEET AT WHICH TIME

13.0

REMARKS: * ELEVATION 0 BE PROVIDED BY TVA

TVA-00014763



DEPTH (FT.)
40,0

Law Engineering

Boring Record

DESCRIPTION

ELEV.

J —- YA
10-3-88

BORING NUMBER

DATE DRILLED
JOB NUMBER K'8§195

PAGE OF

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 5060 80 100 "N"

67.7

GRAY FLY ASH WHICH CONTAINS COAL
FRAGMENTS AND CINDERS. MOISTURE
CONTENT INCREASED IN SAMPLES TO A
DEPTH UF 13 FEET AT WHICH TIME

THE SAMPLES BECAME SATURATED.

REFUSAL

REMARKS:

* ELEVATION TO BE PROVIDED BY TVA

TVA-00014764



Law Engineering

BORING NUMBER I=9R

DATE DRiLLED _10=3-88

JOB NUMBER K-88195
1 3
. PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
%E‘Pﬁ“ (FT.) DESCRIPTION * 5 10 20 30 40 5060 80 100 "N

DRY GRAY ASH

35.0

40.0

ALLUVIAL CLAY, SAND AND GRAVEL
WITH WEATHERED SHALE FRAGMENTS

REMARKS: BORING DRILLED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-00014765



Law Engineering

Boring Record

DEPTH (FT.) DESCRIPTION
ANn_0O

ELEV.

J-
BORING NUMBER 9B

pATE DRILLED 10—3-88
JOB NUMBER K-88195

PAGE 2 o3

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 5060 80 100 *N~

ALLUVIAL CLAY, SAND AND GRAVEL
WITH WEATHERED SHALE FRAGMENTS

67.5
BLUE GRAY SHALE WITH CALCITE
JOINTS
80. 0}
REMARKS:

TVA-00014766



Law Engineering

Boring Record

B8ORING NUMBER J-9B

DATE DRILLED 10-3-388
K-88195

JOB NUMBER

PAGE 3 _ofF 3

ELEV. PENETRATION-BLOWS PER FOOT
FETR(FT DESCRIPTION s 10 20 30 40 5060 80 100 “N-
BLUE GRAY SHALE WITH CALCITE '
JOINTS
82.4
BORING TERMINATED
REMARKS:

TVA-00014767



Law Engineering BORING NUMBER 9'3——2170—88

DATE DRILLED
' Jo8 Numpen _K=88195
1 1
: PAGE oF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
DEPTHFT) DESCRIPTION " 5 10 20 30 40 5060 B0 100 ~N-

WASH BORING TO A PREDETERMINED
DEPTH

-—— {12.4

15.0

. BORING TERMINATED

*
REMARKS: ELEVATION TO BE PROVIDED BY TVA

TVA-00014768



LaW Engineering BORING NUMBER J-10A

DATE DRILLED 9-27-88

JoB NUMBER __K—88195

1l 1
H PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
DEPTH (FT) DESCRIPTION * 5 10 20 30 40 5060 80 100 “N"

WASH BORING TO A PREDETERMINED
DEPTH

29.9

BORING TERMINATED

REMARKS:* ELEVATION TO BE PROVIDED BY TVA

TVA-00014769



LaW Engineering BORING NUMBER . J=10B

DATE DRILLED 9-27-88

JOB NUMBER K-88195
. . ) 5
Soil Test Boring Record PAGE of
ELEV. ETRATION- PER FOC
(PEBTH (FT) DESCRIPTION © s Tgr: A o30 B:_é)\;)ssoﬁ;;o Og N
| J 43

HARD TO VERY STIFF DARK GRAY,
BROWN AND BLACK SILTY CLAY - FILL /

/ 25
—&- 16
12.5 ———| [J13.0
Y VERY STIFF WEATHERED GRAY SHALE -
WITH ASH — FILL
19
® .- . /
FIRM TO SOFT LIGHT BROWN AND //
GRAY WEATHERED SHALE (WET) - FILL
6

27. N

LIGHT GRAY AND BROWN SILTY CLAY
RANGING FROM STIFF TO VERY SOFT 8
- FILL

40.0 N\

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

15

TVA-00014770



LaW Engineering BOAING NUMBER _J=10 B

DATE DRILLED __9=27-88
JOB NUMBER K-88195

2 2
- . OF
Soil Test Boring Record PAGE
ELEV. PENETRATION- PER F
DESTH(FT) DESCRIPTION * s 10 & 2':,'030 Bi'f vsl(?soa:o O&T.N..
/1 15
LIGHT GRAY AND BROWN SILTY CLAY /
RANGING FROM STIFF TO VERY SOFT /
- FILL 0
w ~ .
\
\\
\\
- 50
\\. —
L
49.4
REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00014771



Law Engineering BORING NUMBER ._J~T1B

DATE DRILLED . 2719-88:

JOB NUMBER K-88195
) 1 1
. PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
QEPEH (FT) DESCRIPTION ) i 5 10 20 30 40 5060 80 100 “N*
1.0 RED SILTY CLAY-POSSIBLE FILL
TANNISH-BROWN SHALEY SILTY CLAY
- RESIDUUM
5.0
DARK BROWN AND GRAYISH GREEN SHALH
31.5
BORING TERMINATED

REMARKS: BORING ADVANCED USING AIR RQTARY EQUIPMENT

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS 11SEN ARNVE

TVA-00014772



Law Engineering

Soil Test Boring Record

BORING NUMBER

J-118

DATE DRILLED 9-23-88
JOB NUMBER k-88195
PAGE 1 of _1

ELEV. PENETRATION-BLOWS PER FOOT
Q&PH (FT) DESCRIPTION * s 10 20 30 40 5060 80 100 “N"
h. 2 —'\ TOPSOIL /— L 21
VERY STIFF BROWN CLAYEY DESICATED \\
2.5 p— SHALE ~ RESIDUUM o
~— q
VERY HARD GRAY VERY WEATHERED \\\
5.0 SHALE - RESIDUUM o 5¢
" 0.:

REFUSAL -

REMARKS: *ELEVATION TO BE PROVIDED BY TVA

TVA-00014773



LaW Engineering BORING NUMBER _J~12A

DATE DRILLED 9-2 2:88
08 NumBer X 88193
- - A 1 F 1
Soil Test Boring Record PAGE ©
ELEV. PENETRATION-BLOWS PER FOOT
DEPTH (FT) ~ DESCRIPTION * 5 10 20 30 40 S060 80 100 "N~
STIFF MOTTLED BROWN SILTY CLAY J ‘
WITH TRACE OF CHERT- FILL 14
25 |
FIRM GRAY FLY ASH WITH TRACE
ORGANICS - FILL 7
=1 B.O
9.0 I
VERY SOFT MOTTLED BROWN SILTY CLAY —® 1
WITH ORGANICS - RESIDUUM ‘
12.5 : |
SOFT TO VERY SOFT SATURATED
GRAYISH BROWN SILTY CLAY WITH 4
WEATHERED SHALE FRAGMENTS - 5
RESIDUUM /
2
~
™~
\\
'\\
™~
\\
N 50
24.8 e 2
0.3
REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00014774



e . J-12B
Law Engineering
DATE DRILLED __9~26-88
JOB NUMBER K-88195
- 1 F 2
Boring Record PAGE ©
ELEV. PENETRATION-BLOWS PER FOOT
Q5T (FT) DESCRIPTION * 5 10 20 30 40 5060 B0 100 *N"
RED-BROWN SILTY CLAY WITH CHERT
FRAGMENTS
3.0
DARK GRAY ASH AND ASH AND ASH
CLAY MIXTURE
20.0
GREENISH GRAY SHALE SLURRY WITH
- LIMESTONE FRAGMENTS
28.0
DUE TO.A CAVE-INAT 28.0 FEET THE
BORING WAS OFFSET AND RE-DRILLED
GRAY SHALE
® |..

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT
* ELEVATION TO BE PROVIDED BY TVA

QEE WCV CLEEY €MD E¥Dt ANATIOM AF Futimme A crim annAFe. = =

TVA-00014775



LaW En gin eering BORING NumgeR 9~12B

DATE DRILLED 3-26-88
‘ JOB NUMBER K-88195
. PAGE 2_OF _2
Boring Record ©
ELEV. PENETRATION-BLOWS PER FOOT
DS THT DESCRIPTION 5 10 20 30 40 Vs‘geo 80 ?20 N
GRAY SHALE

54.2 ' ' ‘ -

BORING TERMINATED

REMARKS:

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABRREVIITIA i - ommm o m

TVA-00014776



Law Engineering

Soil Test Boring Record

ELEV.
*

BOARING NUMBER

J_13A

DATE DRILLED 228788
X-88195

JOB NUMBER

PAGE

1

OF

2

s

PENETRATION-BLOWS PER FOOT
20 30 40 5060 80 100 “N"

10

DEPTH (FT) DESCRIPTION
VERY STIFF MOTTLED BROWN SILTY
Y - FILL
1.5 CLA I
BLACK FLY ASH
40.0

14.¢

N

17

35

47

14

11

12

* D BY TVA
REMARKS: ELEVATION TO BE PROVIDE

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS USED ABOVE

14

TVA-00014777



J-13 A

Law Engineering BORING NUMBER oaen

DATE DRILLED

. JOB NUMBER K-88195
2 2
. . PAGE Of
Soil Test Boring Record 8
ELEV. PENETRATION-BLOWS PER FOOT
QEPTH (FT) DESCRIPTION * 5 10 _ 20 30 40 5060 80 ‘°§&”"

BLACK FLY ASH

2
47.5 \
DENSE SAND ANMD GRAVEL -ALLUVIUM \
5 1
52. 50 —m — —m — — — — —
FIRM VERY SILTY . /
CLAY ~ ALLUVIUM ’
5

4.0

REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

SEE KEY SHEET FOR EXPLANATION QOF SYMBOLS AND ABBRAEVIATIONS 1ISFD AROVF

TVA-00014778



Law Engineering o %

JOB NUMBER K-88195
. 1 3
8Boring Record PAGE o
ELEV. PENETRATION-BLOWS PER FOOT

DEPTH (FT.
oER (FT) DESCRIPTION * 5 10 20 30 40 5060 80 100 “N"
D.5 TOPSOIL R

BROWN SILTY CLAY AND

WEATHERED SHALE
1.0

GRAY ASH ]

. 40.0

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT
* ELEVATION TO BE PROVIDED BY TVA

SEE KEY SHEFY §08 £YP1 ANATION OF vaanni ~ coin snnnrnevin = - ==~

TVA-00014779



J-13B

H -,y . BORING NUMBER
Law Eng'neerlng DATE DRILLED _9/29-30/88
Jos Numser __K-88195
. 2 3
Boring Record PAcE i —
OEPTH (FT)  DESCRIPTION ELEV 5 o NETRQT’O:; B:f “&ZE’ZJTS “N"

GRAY ASH

4.0 — — T/ — /— = =

ASH AND SAND (VERY WET)

65.0

GRAY SHALE WITH ZONES OF
LIMESTONE AND SANDSTONE

@ L

REMARKS:

SEE KEY SHEET FOR EXPLANATION OF SYMRAI € 4NN ARRAEVIATIALIE +imom - == om

TVA-00014780



Law Engineering‘

Boring Record

BORING NUMBER J-138

OATE ORILLED ._9/29 ~-30/88
JOB NUMBER K-88195

PAGE 3 OF 3

ELEV, PENETRATION-BLOWS PER FOOT
%T.}D(FT,) DESCRIPTION s 10 20 30 40 5060 80 100 *N-
GRAY SHALE WITH ZONES OF ‘
6.0 LIMESTONE AND SANDSTONE
BORING TERMINATED
REMARKS:

TVA-00014781



CEC vrw miwrre PAD EVOI ANATION AC Eurima. & csin o

Law Engineering BORING NUMBER ~ J~14  _
A DATE DRILLED 5-23-88
JOB NUMBER K-88195
. . ' 1 1
Soil Test Boring Record PAGE oF
seern e jen | remousows oo
GRAV
1.0 EL
STIFF RED-BROWN SILTY CLAY- FILL ® 11
3.5 — —_—— — — /
FIRM MOTTLED DARK BROWN SILTY CLAY
FILL 6
6.0 }— | \
FIRM RED-BROWN SILTY CLAY WITH
TRACE ORGANICS - FILL o 7
8.5 p—m — — . /
FIRM MOTTLED DARK BROWN
SILTY CLAY - FILL —@— 5
11.0 “/
VERY LOOSE BLACK SILTY SAND AND
GRAVEL - ALLUVIUM ® 2
14.0 /
1
16.0— — — o \
LDOSE BROWN AND GRAY SILTY CLAY \
WITH BLACK STAINING - ALLUVIUM 11
10
22.5
VERY HARD GRAY WEATHERED SHALE
5¢
25.3 ® z
BORING TERMINATED
REMARKS: *ELEVATION TO BE PROVIDED BY TVA

TVA-00014782



i i J-14a
.A LaW Englneerlng ECA):;NDGR:LLJ::ER ry

JOB NUMBER K-88195

1 1
.
Boring Record PAcE o
ELEV. PENETRATION-BLOWS PER FOOT
QEPTH (FT) DESCRIPTION . 5 10 20 30 40 5060 80 100 "N"

RED-BROWN AND DARK BROWN SILTY
CLAY WITH ROCK FRAGMENTS-FILL
(FILL USED FOR CONSTRUCTING THE
RAILROAD)

17.
‘ TANISH GRAY SILT WITH TRACE OF ASH
- FILL

1o.

WEATHERED BROWN AND TAN SHALE

25.

BORING TERMINATED

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT
* ELEVATION TO BE PROVIDED BY TVA

e o P e L

TVA-00014783



J-14B

Law Engineering BORING NUMBER

DATE DRiLLED _9-22-88
JOB NUMBER K-88195

1 1
. PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
OEPTH (FT) DESCRIPTION * 5 10 20 30 40 5060 80 100 “N"

RED BROWN SILTY CLAY -FILL
(FILL USED FOR CONSTRUCTING THE
RAILROAD)

18.0
GRAY BROWN SILTY CLAY WITH A
TRACE OF ASH
REFUSAL
24.5
BROWN AND GRAY TO GRAY SHALE
WITH CALCITE SEAMS
40.0

BORING TERMINATED
REMARKS: BoRING ADVANCED USING. AIR ROTARY EQUIPMENT
* ELEVATION TO BE PROVIDED BY TVA

COF wrmu Al irmw roam mure ALATIAL AF .

TVA-00014784



DATE DRILLED 223768
J08 Numser _K—88195

. LaW Engineering BORING NUMBER =13

- . 1 1
Soil Test Boring Record PAGE oF
ELEV. PENETRATION-BLOWS PER FOOT

DE(F;TH (FT) DESCRIPTION * 5 10 20 30 40 5060 80 100 *N*

STIFF MOTTLED REDDISH-BROWN SILTY .

CcLaY - FILL e 13
2.0 Lo T oo ]

STIFF MOTTLED BROWN SILTY CLAY 10
oo | WITH ROCK FRAGMENT - FILL [

SOFT TO FIRM REDDISH BROWN SILTY 4

CLAY - RESIDUUM \ . 4

@
9
\\
N

10.5 1 25

TIGHT BROWN VERY WEATHERED SHALE- 1 59

RESIDUUM ® —
12.0 0.

REFUSAL

REMARKS:

* ELEVATION TO BE PROVIDED BY TVA

TVA-00014785



Law Engineering

Boring Record

BEIH'H (FT) DESCRIPTION

ELEV.

BORING NUMBER J-15A

DATE DRILLED _2-21-88

Jos Numser __K=88195
1

1

PAGE OF

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 5080 80 100 ~N-

13.5

TANISH-BROWN TO BROWN SILTY
CLaY

GRAY-BROWN SILT WITH SHALE
FRAGMENTS

REFUSAL -

25.2

GRAY SHALE

. 40.0

BORING TERMINATED

REMARKS:

SEE MEV o imre omm w2

BORING ADVANCED USING AIR ROTARY EQUIPMENT
* ELEVATION TO BE PROVIDED BY TVA

AvimL . ma o

TVA-00014786



J-15B

. -
e rl BORING NUMBER
Law Engln e ng DATE DRILLED 9—21-88
JOB NUMBER x—§8195 3
Boring Record PAGE o
QEPEH (FT) DESCRIPTION ELEV' 5 % NETRzGTloag.B:‘: ?fszeifc:&f N

WEATHERED SHALE

3.0 — — e— e — e e

BROWN AND GRAY-BROWN SILTY CLAY.
WITH TRACE SHALE FRAGMENTS

14.0

GRAY SHALE

‘ 40.0

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT
* ELEVATION TO BE PROVIDED BY TVA

SEE KFY SHECY CAD eYDI ANATIOW AE Curena: @ asim annaciuayin- > -~ -~ =

TVA-00014787



Law Engineering

‘ Boring Record

%E&\B {FT) DESCRIPTION

ELEV.

BORING NUMBER J~15B

DATE DRILLED . 9—21-88
K-88195

JOB NUMBER
PAGE 2. 0F _2

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 S060 80 100 ~N-

GRAY SHALE

44.2

BORING TERMINATED

REMARKS:

SEF VeV cLrrvy rAn EYOL ANATIAM Al ...

fm i mAAmiG e

TVA-00014788



Law Engineering BORING NUMBER o

DATE DRILLED

‘ Jo8 Numger £788195
PAGE 1 o 2

Boring Record

ELEV. PENETRATION-BLOWS PER FOOT
dD.E(S’TH (FT.) DESCRIPTION * S 10 20 30 40 5060 80 100 ~N*

0.2 TOPSOIL ‘
U /]

RED-BROWN AND BROWN SILTY CLAY -
FILL

13.04— — == la.d
GRAY BROWN SILTY CLAY -~ FILL —_ .

(SOME OF THE SOILS APPEAR TO BE
ASSOICIATED WITH AN OLD ROAD
SURFACE)

@ |-

RED BROWN SANDY CLAY
(SLURRY) -~ POSSIBLE RESIDUUM

‘ 0.0

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00014789



Law Engineering

Boring Record

D&B’{Pb(FT‘) DESCRIPTION

ELEV.

BORING NUMBER __ U 164

10-5-88
DATE DARILLED
JOB NUMBER K-88195
PAGE 2 o 2

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 5060 80 100 “N*

61.0

64.7

GRAY BROWN SANDY CLAYEY SILT WHICH
GRADES TO GRAY CLAY-SAND —-RESIDUUM

GRAY SANDY CLAY CONTAINING
WEATHERED SHALE FRAGMENTS
~RESIDUUM

REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

P N
it —

TVA-00014790



Law Engineering

Boring Record

DE_PRH (FT.) DESCRIPTION

BORING NUmBeR __J~16B

DATE DRILLED 9-23-88
JOB NUMBER X=8819%
PAGE 1l orf 2
ELEV. PENETRATION-BLOWS PER FOOT
*

5 10 20 30 40 S060 80 100 N~

10.0

20.5

22.0

. 40.0

RED-BROWN SILTY CLAY WITH SMALL
ROCK FRAGMENTS - FILL

e s v e e e e

RED TO RED-BROWN TO BROWN SILTY
CLAY -~ FILL

BROWN SILTY CLAY - POSSIBLE
TOPSOIL

GRAY AND BROWN SLURRY WITH ROCK
FRAGMENTS

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS t1ISEN 4RNAVE

TVA-00014791



Law Engineering

Boring Record

H%TB (FT) DESCRIPTION

ELEV.

BORING NUMBER . J~16B

DATE DRILLED 9-23-88
JOB NUMBER K—88195

2 2
PAGE OF

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 5060 80 100 *N"

41.0

CASING "“BLEW-OUT" AROUND 41 FEET.
THE BORING WAS OFFSET AND
REDRILLED

RED-BROWN, BROWN AND GRAY SILTY
CLAY WITH SHALE FRAGMENTS

£6.0

BROWN AND GRAY SHALE
73.0

BORING TERMINATED
REMARKS:

TVA-00014792



VERTICAL PROFILE OF THE SUBSTRATUM AT PLANT J's MONITORING WELL LOCATIONS
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TVA-00014793



TVA-00014794



APPENDIX B

MONITORING WELL DIAGRAMS

B-1

TVA-00014795



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
10-3 TO 10-4-88

WELL NUMBER JIA INSTALLATION DATE
Tennessee Lambert NADS3 Easting 2408204.75 Northing 575458

LOCATION PLANT COORDINATES W 9+44 N 19407

GROUND SURFACE ELEVATION 769.4' MSL TOP OF INNER CASING 772.5' MSL
GRANULAR BACKFILL MATERIAL _QUARTZ SAND, COARSE  SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR  -LAW ENGINEERING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H. W ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS

{NOT TO SCALE)

/~ LOCKABLE COVER

GROUND SURFACE ‘—\

VENTED CAP aq
sTickuP_=2-1__
WELL PROTECTOR 769.4' MSL \
A
DEPTH TO TOP OF
BENTONITE SEAL ___53.5"
TOTAL DEPTH
Ll
DEPTH TO TOP OF . LENGTH OF OoF WE
GRANULAR MATERIAL __55.5 SOLID SECTION 9.0
58.4'
STABILIZED WATER
LEVEL _14.8'
GROUT BELOW GROUND
A A SURFACE
‘ LENGTH OF RED ON 10-10-88
% BENTONITE SLOTTED SECTION MEASU
100
e E' LENGTHOF — 2
GRANULAR TAIL PIPE
BACKFILL

NG LAS 10200

TVA-00014796



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J-98 INSTALLATION DATE 9:28706-29-68
LOCATION PLANT COORDINATES W 9+42, N 19422 Tenr Lambert NADS3 Easting 2408204.25 Northing 575457.5
GROUND SURFACE ELEVATION 769.6' MSL TOP OF INNER CASING 7724 MSL
GRANULAR BACKFILL MATERIAL_QUARTZ SAND.COURSE ~ SLOT SIZE .010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR ROTARY DRILLING CONTRACTOR HIGHLAND DBILLING
BOREHOLE DIAMETER 57/8 (ROLLER CONE) FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
" GROUND SURFACE
VENTED CAP——— og
WELL PROTECTOR————| STICKUP—= 769.6' MSL l
A
DEPTH TO TOP OF
BENTONITE SEAL ___67.2
TOTAL DEPTH
DEPTHTO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __ 69.2 SOLID SECTION 82.4'
720
- RISER
TOPOF 702.1'MSL STABILIZED WATER
ROCK LEVEL 14.8'
GROUT BELOW GROUND
B 4 SURFACE
A
SCREEN LENGTH OF MEASURED ON 10-588

BENTONITE

GRANULAR
BACKFILL cAp

10'

TAIL PIPE

SLOTTED SECTION

E_ LENGTH OF

©4a LAS 107290

TVA-00014797



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195

WELL NUMBER J-10 INSTALLATION DATE §:27.89

LOCATION _PLANT COORDINATES W 4+79. N16+36  Tenn Lambert NADS3 Easting 2408462.25 Northing 574754.063
" GROUND SURFACE ELEVATION 753.8' MSL TOP OF INNER CASING 756.8' MSL

GRANULAR BACKFILL MATERIAL QUARTZ SAND.COURSE  SLOT SIZE 010 INCHES

CASING MATERIAL PVC CASING DIAMETER 2 INCHES

DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING

BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON

LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043

RISER MATERIAL PVC SCREEN MATERIAL PVC

COMMENTS

(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE

VENTED CAP—

sTickuP_3.0"
WELL PROTECTOR——— * 753.5 MSL
A
i
1
DEPTH TO TOP OF '
BENTONITE SEAL ___ 8.0
| TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __8.0' SOLID SECTION 15.0
9.1'
. RISER
i
i
STABILIZED WATER
LEVEL _2.6°
GROUT BELOW GROUND
e SURFACE
SCREEN LENGTH OF RED ON _9-29-88
BENTONITE . SLOTTED SECTION MEASURED ON ===
50
GRANULAR P_LENGTH ofF 1
: TALL PIPE
BACKFILL cap
i
Y

NG LAS 1020

TVA-00014798




TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195

WELL NUMBER J-10A INSTALLATION DATE $-19 TO 9-27.88
LOCATION PLANT COORDINATES W 4468, N 16+51 Tenr Lambert NAD83 Easting 2408462.25 Northing 574754.063
GROUND SURFACE ELEVATION 7535 MSL TOP OF INNER CASING 756.3 MSL
GRANULAR BACKFILL MATERIAL_QUARTZ SAND, COURSE g OT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES

HIGHLAND DRILLING &

DRILLING TECHNIQUE AIR ROTARY & POWER AUGER DRILLING CONTRACTCOR LAW ENGINEERING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043

RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS

(NOT TO SCALE)

DEPTH TO TOP OF
BENTONITE SEAL ___15.7

DEPTH TO TOP OF

GRANULAR MATERIAL __17.7

GROUT

JRR5RER

% BENTONITE

GRANULAR
I BACKFILL

/

LOCKABLE COVER

A
sTickup_28

GROUND SURFACE

753.5" MSL

VENTED CAP—
WELL PROTECTOR—

CAP

LENGTHOF
SOLID SECTION

196

i A
: LENGTH OF
SLOTTED SECTION

— 100

TAIL PIPE

F LENGTHOF __.2

TOTAL DEPTH
OF WELL

30.0

STABILIZED WATER
LEVEL _5.0°
BELOW GROUND
SURFACE

MEASURED ON _$-29-88

ENG LAS 10240

TVA-00014799



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J-108 INSTALLATION DATE $-2%:68
LOCATION PLANT COORDINATES W 4+73 N 16+51 Tennessee Lambert NADS3 Easting 2408462.25 Northing 574754.063

GROUND SURFACE ELEVATION 7338/ MSL TOP OF INNER CASING 756.4'MSL
GRANULAR BACKFILL MATERIAL QUARTZ SANDCOURSE  SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR  _LAW ENGINEERING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER? YES KEY CODE/COMBINATION 2043
RISER MATERIAL pVe SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
/ LOCKABLE COVER
’ GROUND SURFACE
VENTED CAP———— Il AT
sTicKUP_2.8__
WELL PROTECTOR— L 753.6' MSL
DEPTH TO TOP OF
BENTONITE SEAL __35.3°
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL SOLID SECTION 50.0'
36.4'
- RISER
STABILIZED WATER
LEVEL
aROUT . BELOW GROUND
A SURFACE
7 —
SCREEN LENGTH OF =
/// BENTONITE SLOTTED SECTION MEASURED ON 10838
Z __w0o
GRANULAR E—LENGTH OF iZ
BACKFILL oap TAIL PIPE
Y

NG LAB tormo

TVA-00014800




TYPE Il MONITORING WELL INSTALLATION RECORD

GROUT

BENTONITE

GRANULAR
BACKFILL

CAP

16.4'

LENGTH OF
15

q Y
5 FLENGTHOF A

TAIL PIPE

SLOTTED SECTION

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J118 INSTALLATION DATE 9-19-88
LOCATION PLANTCOORDINATES W 7484, N7+87
GROUND SURFACE ELEVATION 7656  MSL TOP OF INNER CASING 769.1' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND.COURSE  g| OT SiZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIRWATER ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER 8 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP— A 25
STICKUP —=2
WELL PROTECTOR—] 766.6' MSL
A
DEPTH TO TOP CF
BENTONITE SEAL __12.6'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __ 143 SOLID SECTION 315

STABILIZED WATER
LEVEL _7.8
BELOW GROUND
SURFACE

MEASURED ON _9/26/88

NG LAS YOuW

TVA-00014801




TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J12A INSTALLATION DATE 9-22-88
LOCATION PLANT COORDINATES W 17440, N 15+57 Tenr Lambert NADS3 Easting 2407132.25 Northing 575644
GROUND SURFACE ELEVATION 764.3'MLS TOP OF INNER CASING 2673 MLS
GRANULAR BACKFILL MATERIAL QUARTZ SAND.COURSE SLOT SIZE :010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING
BOREHOLE DIAMETER 10 1/4 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP— 1 A a0
STICKUP=2-Y_
WELL PROTECTOR——— 764.3' MSL.
DEPTH TO TOP OF
BENTONITE SEAL 10.8'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 12.8' SOLID SECTION 248
14.2'
- RISER
STABILIZED WATER
LEVEL _3.8
GROUT N Bsi;OFV:cCZROUND
. TF 9-26-88
SCREEN LENGTH OF
% BENTONITE SLOTTED SECTION MEASURED ON
0
T GRANULAR LENGTH OF -2
TAIL PIPE
BACKFILL CAP
A

ENG LAS 100

TVA-00014802



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J13A INSTALLATION DATE 9-28 TO 9-30-88
LOCATION PLANT COORDINATES W 7+13, N 31+23 Tennessee Lambert NADS3  Easting 2408856.75 Northing 575372.44
GROUND SURFACE ELEVATION 7665 MSL TOP OF INNER CASING 769.2' MSL
GRANULAR BACKFILL MATERIAL ~ _QUARTZ SAND COARSE SLOT SIZE 010 INGH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING
BOREHOLE DIAMETER  _APPROXIMATELY 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP———T{—_—_—_] I Z\ ”r
STICKUP —&-f
WELL PROTECTOR——W \ \ ‘ v 766.5' MSL
: A
DEPTH TO TOP OF
BENTONITE SEAL 50.1'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __51.8' SOLID SECTION 63.9'
53.7
RISER
STABILIZED WATER
= LEVEL __88
GROUT = BELOW GROUND
* SURFACE
7 ENGTH OF 10/5/88
V// BENTONITE SCREEN LSLT‘(‘)TTEI'.) SECTION MEASURED ON
é 100
s GRANULAR LENGTH OF -2
BACKFILL o TAIL PIPE |
' |
4

NG LAB 10290

TVA-00014803



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J138 INSTALLATION DATE —%20T09-3088
LOCATION _PLANT COORDINATES W 7+34, N 31+04 Tennessee Lambert NADS83  Easting 2408856.25  Northing 57587243
GROUND SURFACE ELEVATION 7674 WMSL TOP OF INNER CASING 770.5' MSL
GRANULAR BACKFILL MATERIAL ~ _QUARTZSAND g OT SIZE 010 INCH
CASING MATERIAL pvC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER ~ _8 AUGER,57/8" (ROLLERCONE)  F|g| D REPRESENTATIVE H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE
COVER
GROUND
SURFACE
VENTED CAP —————1 A or
WELL PROTECTOR e STICKUP - 767.4' MSL {
DEPTH TO TOP OF
BENTONITE SEAL ___81.4'
TOTAL DEPTH
DEPTHTO TOP OF LENGTH OF CF WELL
GRANULAR MATERIAL __B7.8' SOLID SECTION 82.0'
74
- RISER
STABILIZED WATER
TOP OF ROCK LEVEL —1'0;4
GROUT BELOW GROUND
: 2 Y SURFACE
?/ SCREEN K LENGTH OF MEASURED ON /988
// BENTONITE SLOTTED SECTION
// 10.0
GRANULAR E__LENGTH oF 0.2
BACKFILL cap TAIL PIPE
A

G LAB
107290

TVA-00014804



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J14A INSTALLATION DATE 9-22:68
LOCATION PLANT COORDINATES W 30+46, N 37+49 Tennessee Lambert NADS3 Easting 2402915.5 Northing 571535.31
GROUND SURFACE ELEVATION 788.3' MSL TOP OF INNER CASING 761.3' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE g OT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR/WATER RQTARY DRILLING CONTRACTOR HIQHLANb DRILLLING
BOREHOLE DIAMETER 8 INCHES FIELD REPRESENTATIVE H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
|
VENTED cAP————H B \ A w0
! STICKUP =~
WELL PROTECTOR—— | 758.3 MSL
] K
DEPTH TO TOP OF
genToNITE SEAL __10°
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 12 | SOLID SECTION 25
. 13.8
\
i
RISER |
TOPOF _ 739.3 MSL 5
OCK STABILIZED WATER
: LEVEL 127
% BELOW GROUND
GROUT x
* SURFACE
SCREEN L LENGTHOF MEASURED ON __9/26/88
BENTONITE SLOTTED SECTION
P [+
GRANULAR LENGTHOF 02"
BAGKFILL oxp TAIL PIPE
Y

ENG LAB 102/80

TVA-00014805



TYPE 1l MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K:88195
WELL NUMBER J-148 INSTALLATION DATE 9-22:88
LOCATION PLANT COORDINATES W 30+56, S 37+60 Tennessee Lambert NAD83 Easting 2402915.5 Northing 571535.31
GROUND SURFACE ELEVATION 758.3° MSL TOP OF INNER CASING 761.3 MSL
GRANULAR BACKFILL MATERIAL QUARTZSAND.COARSE g OT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR/WATER ROTARY DRILLING CONTRACTOR  HIGHLAND DRILLING
BOREHOLE DIAMETER 8 INCHES FIELD REPRESENTATIVE H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP— 30
WELL PROTECTOR——— STICKUP.—==— —
DEPTH TO TOP OF
BENTONITE SEAL 25.5'
TOTAL DEPTH
DEPTH TO TOP OF LENGTHOF OF WELL
GRANULAR MATERIAL __ 27.5' SOUID SECTION 40.0'
29.8'
RISER
STABILIZED WATER
LEVEL _16.1
GROUT BELOW GROUND
SURFACE
. SCREEN LENGTH OF 9/26/88
% BENTONITE ° SLOTTED SECTION MEASUREDON _———
10
GRANULAR LENGTH OF 92
BACKFILL oap TAIL PIPE
\ 4

NG LAB 10200

TVA-00014806



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-8R105
WELL NUMBER 13 A INSTALLATION DATE 92188
LOCATION PLANT COORDINATES W 24+39.N 6+35 Tennessee Lambert NADE3  Easting 2406718 Northing 575840
GROUND SURFACE ELEVATION 793.1 MSL TOP OF INNER CASING 796.1' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COURSE 5| OT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR/WATER ROTARY DRILLING CONTRACTOR ~ HIGHLAND DRILLING
BOREHOLE DIAMETER 8 INCHES FIELD REPRESENTATIVE  _H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
/ LOCKABLE COVER
GROUND SURFACE
VENTED CAP————— : A
WELL PROTECTOR— \ v sTiokuP—S24 703.0'MSL 4
, ﬁ A A
DEPTH TO TOP OF
BENTONITESEAL ___ 122

TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL ___13' SOLID SECTION 25.2'
e .
15
RISER
) TOP OF ROCK_779.6'MSL
STABILIZED WATER
LEVEL _6.9"
GROUT BELOW GROUND
Y SURFACE
A
SCREEN LENGTH OF URED ON _9/26/88
BENTONITE SLOTTED SECTION MEAS
N [+ A
A
21 GRANULAR L_LTENG'I';HP%F 0.2
AlL P
BACKFILL cAP
= \ 4

ENG LAS 10240

TVA-00014807



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J158 INSTALLATION DATE £:21-88
LOCATION _PLANT COORDINATES W 24+38N 6+50 Tennessee Lambert NAD83 __ Easting 2406718 Northing 575840
GROUND SURFACE ELEVATION 7929° MSL TOP OF INNER CASING 7959' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE 50T SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIRWATER ROTARY DRILLING CONTRACTOR___HIGHLAND DRILLING
BOREHOLE DIAMETER 8 INCHES FIELD REPRESENTATIVE H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP———— A s
STICKUP S
WELL PROTECTOR—— 792.9' MSL
DEPTH TO TOP OF
BENTONITE SEAL _29.0'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL _31.5' SOLID SECTION 4“2
a
RISER
i TOP OF ROCK_778.9 MSL £
STABILIZED WATER
LevEL 5.7
BELOW GROUND
GROUT ‘F SURFACE
% SCREEN LENGTH OF MEASURED ON _9/24/88
BENTONITE SLOTTED SECTION
o
E_LE GTHOF &2
GRANULAR A

BACKFILL CAP

ENG LAS 102400

TVA-00014808




TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J16 A INSTALLATION DATE 10-588
LOCATION PLANT COORDINATES W 27+87,N 40+08 Tennesseé Lambert NAD83 Easting 2407752 Northing 578181 .56
GROUND SURFACE ELEVATION 756.6' MSL TOP OF INNER CASING 768.6' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H.W. BOBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL (Vo)
COMMENTS
(NOT TO SCALE)
/» LOCKABLE COVER
/ GROUND SURFACE
VENTED CAP——— -
WELL PROTECTOR——— STICKUP ———
DEPTH TO TOP OF
BENTONITE SEAL __18.0°
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATZRIAL _S1.0 SOLID SECTION 64.7
522"
RISER
STABILIZED WATER
Lever 84~
BELOW GROUND
A SURFACE
-7F 10/6/88
SCREEN LENGTH OF
SLOTTED SECTION MEASURED ON ———
10.0°
GRANULAR LenGTHOF 02
TAIL PIPE
BACKFILL CAP
A
ENG LAD 10240

TVA-00014809



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT

WELL NUMBER J-168

LOCATION PLANT COORDINATES W 27+8Q,N 40+34

K-88195

JOB NUMBER
INSTALLATION DATE 9-23-88

Tennessee Lambert NAD83 Easting 2407751 Northing 578181.05

GROUND SURFACE ELEVATION 7654'  MSL TOP OF INNER CASING 768.1' MSL
GRANULAR BACKFILL MATERIAL _QUARTZ SAND,COARSE  SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER 8 AUGERSS 7/8* AIR ROTARY FIELD REPRESENTATIVE H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP————H A oy
WELL PROTECTOR———— STICKUP —=—— 765.4' MSL
DEPTH TQO TOP OF
BENTONITE SEAL __57.8'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 803 SOLID SECTION 73.0
62.3
RISER
TOP OF ROCK_699.4' MSL
STABILIZED WATER
] LeveL _8.5
cROUT 5 BELOW GROUND
%!_ SURFACE
: A
SCREEN = LENGTH OF MEASURED ON 10/5/88
BENTONITE SLOTTED SECTION
10.0'
GRANULAR FLENGTH or 02
BACKFILL AP TAIL PIPE
A

ENG LAS 10240

TVA-00014810




TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant
WELL NUMBER 17 INSTALLATION DATE July 8, 1992
LOCATION Tennessee Lambert NAD8S3 Easting 2410795.256 Northing 578066.65

GROUND SURFACE ELEVATION 762.42' MSL

GRANULAR BACKFILL MATERIAL Sand

CASING MATERIAL 4" SCH 40 PVC
DRILLING TECHNIQUE HSA
BOREHOLE DIAMETER 4.25" HSA (ID)
LOCKABLE COVER ? Yes
COMMENTS

TOP OF INNER CASING 765.42° MSL

SLOT SiZE 0.010"

CASING DIAMETER 4" SCH40 PVC

DRILLING CONTRACTOR  John Voekel, Law Engr.

FIELD REPRESENTATIVE Mel Wagner

FILTER CLOTH AROUND SCREEN? No

The 4.25" HSA was used first with the continuous sampling barrel.

Next, the 6.25" (ID) auger was used to provide room for the sand pack around the screen.

(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP ————{ 3 T
a
WELL PROTECTOR H STICKUP
- x
SLOPED CONCRETE
DEPTH TO TOP OF
BENTONITE SEAL
3' (from ground surface) .
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL SOLID SECTION 8o
5’ (from ground surface) 10 (from ground surface)
(including stickup)
RISER
(including stickup)
STABILIZED WATER
LEVEL 63
GROUT BELOW GROUND
Vr_ SURFACE
SCREEN 30’ LENGTH OF MEASURED ON
BENTONITE SLOTTED SECTION _July 10,1992
30
E_ -
cranuuss LT o
BACKFILL CAP _Us |
\ 4

ENG LAB s1ans

TVA-00014811




TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 18 INSTALLATION DATE July 10, 1992
LOCATION Tennessee Lambert NAD83 Easting 2410814.93 Northing 578075.63
GROUND SURFACE ELEVATION 764.32' MSL TOP OF INNER CASING 767.32' MSL
GRANULAR BACKFILL MATERIAL Sand SLOT SIZE 0.010"

CASING MATERIAL 4" SCH 40 PVC

DRILLING TECHNIQUE HSA
BOREHOLE DIAMETER 425" HSA (ID)
LOCKABLE COVER ? Yes
COMMENTS

CASING DIAMETER

DRILLING CONTRACTOR John Voekel, Law Engr.
FIELD REPRESENTATIVE Mel Wagner
FILTER CLOTH AROUND SCREEN? No

4" SCH 40 PVC

The 4.25" HSA was used first with the continuous sampling barrel.

Next, the 6.25" (ID) auger was used to provide room for the sand pack around the screen.

LOCKABLE COVER

STICKUP

GROUND SURFACE

3

(NOT TO SCALE)
VENTED CAP {
WELL PROTECTOR —Q
SLOPED CONCRETE ]
DEPTH TO TOP OF
BENTONITE SEAL

1.1" {from ground surface)

DEPTH TO TOP OF
GRANULAR MATERIAL

3.1 (from ground surface)

RISER
(including stickup)

GROUT

7///// BENTONITE

GRANULAR
BACKFILL CAP

SCREEN _85'

LENGTH OF

6.4'

+ LENGTH OF

E_' LENGTH OF
¥__ TAIL PIPE

SOLID SECTION

(including stickup)

SLOTTED SECTION
a5

0.3'

TOTAL DEPTH
OF WELL

38.7
(from ground surtace}

STABILIZED WATER
LEVEL
BELOW GROUND
SURFACE
MEASURED ON

ENG LAB 61988

TVA-00014812



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant
WELL NUMBER 19 INSTALLATION DATE July 13, 1992
LOCATION Tennessee Lambert NAD83 Easting 2410840.11 Northing 578086.78
GROUND SURFACE ELEVATION 763.90' MSL TOP OF INNER CASING 766.90' MSL
GRANULAR BACKFILL MATERIAL Sand SLOT SIZE 0.010"
CASING MATERIAL 4" SCH 40 PVC CASING DIAMETER 4" SCH 40 PVC
DRILLING TECHNIQUE HSA DRILLING CONTRACTOR John Voekel, Law Engr.
BOREHOLE DIAMETER 425" HSA (ID) FIELD REPRESENTATIVE Mel Wagner
LOCKABLE COVER ? Yes FILTER CLOTH AROUND SCREEN? No
COMMENTS The 4.25" HSA was used first with the continuous sampling barrel.
Next, the 6.25" (ID) auger was used to provide room for the sand pack around the screen.
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP { AT 3
WELL PROTECTOR STICKUP
= | 3
SLOPED CONCRETE

DEPTH TO TOP OF

BENTONITE SEAL

2.5' {from ground surface)

TOTAL DEPTH

DEPTH TO TOP OF LENGTH OF OF WELL

GRANULAR MATERIAL SOLID SECTION S R

4.5' (from ground surface) 10' (from ground surface)

RISER
(including stickup)

SCREEN _25'
BENTONITE

GRANULAR
BACKFILL CAP

(including stickup}

LENGTH OF
SLOT;I'SEP SECTION

STABILIZED WATER

LEVEL
BELOW GROUND
SURFACE
MEASURED ON

ENG LAB 67198S

TVA-00014813



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 20 INSTALLATION DATE July 10, 1992
LOCATION Tennessee Lambert NAD 83 Easting 2410890.94 NorthirM78108.22
GROUND SURFACE ELEVATION 750.06' MSL TOP OF INNER CASING 753.06' MSL
GRANULAR BACKFILL MATERIAL Sand SLOT SIZE 0.010"

CASING MATERIAL 4" SCH 40 PVC CASING DIAMETER ) 4" SCH 40 PVC
DRILLING TECHNIQUE HSA DRILLING CONTRACTOR  John Voekel, Law Engr.
BOREHOLE DIAMETER 425" HSA (ID) FIELD REPRESENTATIVE Mel Wagner
LOCKABLE COVER ? Yes FILTER CLOTH AROUND SCREEN? No

COMMENTS The 4.25" HSA was used first with the continuous sampling barrel.

The 6.25" HSA was not used because the well was drilled in a clay-filled berm.

(NOT TO SCALE)
/ LOCKABLE COVER
GROUND SURFACE
VENTEDCAP ——{ | A 5
WELL PROTECTOR —/q STICKUP
A
SLOPED CONCRETE
DEPTH TO TOP OF
BENTONITE SEAL
2' (from ground surface) .
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL SOLID SECTION 17
4' (from ground surface) 10' (trom ground surface)
{including stickup)
RISER
(including stickup)
STABILIZED WATER
LEVEL _83
GROUT BELOW GROUND
E__ SURFACE
7 SCREEN 10' LENGTH OF MEASURED ON
// BENTONITE SLOTTED SECTION July 13,1992
/A F 10°
LENGTH OF
GRANULAR TALLPIPE _ 08
BACKFILL CAP o9

ENG LAB 61985

TVA-00014814



MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Piant

WELL NUMBER KIF-22 INSTALLATION DATE July 10, 2002
TOP OF INNER CASING 7902 ftms! CASING MATERIAL PVC Sch 80
DRILLING TECHNIQUE Hollow-Stem Auger BOREHOLE DIAMETER 8 1/4 in.
DRILLED BY. Lynn England LOGGED BY Jim Overton

COMMENTS _Filter sand was placed into the annulus from the bottom up with a sand injector.

Soit descriptions were taken from split spoon sampler.
Well completed with 4 inch by 4 inch by 5 foot lockable steel well protector and a 4 foot diameter concrete pad.

Four steel bollards were placed around the concrete pad.

(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP .
WELL PROTECTOR Y sTickup 3"
DEPTH TO TOP OF
BENTONITE SEAL 754
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL ___ 85 ft SOLID SECTION B
17.0 ft
RISER
STABILIZED WATER
ROUT ' BELOW GROUND
L LENGTHOF s
‘ URFAGE
SCREEN SLOTTED SECTION
‘ BENTONITE  10p OF ROCK a5 ft MEASURED ON
pepTH__ 49251t - July 12, 2002
LENGTH OF
[__Tacpipe —0.01
CAP
\

TVA-00014815



TVA-00014816



APPENDIX C

SOIL GRAIN SIZE, MOISTURE CONTENT, AND ATTERBERG LIMITS DATA

C-1

TVA-00014817



‘ This information taken from “Report of Geotechnical Exploration — Ash Disposal Area—
Kingston Fossil Plant, Kingston, Tennessee,” MACTEC Engineering and Consulting, Inc.,

May 4, 2004.

C-2

TVA-00014818



TVA Kingston Fossil Plant Ash brisposal Area May 4, 2004
MACTEC Project 3043041009/0001

LABORATORY TEST PROCEDURES -
Moisture Content

The moisture content in a given mass of soil is the ratio, expressed as a percentage, of the weight of
the water to the weight of the solid particles. This test was conducted in accordance with
ASTM D 2216.

Unit Weights

The moist or dry unit weight of a given soil mass is obtained by dividing the weight of the soil mass
by the volume. Selected portions of the 3-inch split spoon and Shelby tube samples obtained during

the exploration were measured and weighed in our laboratory to determine sample unit wei ghts.
Specific Gravity of Seil Solids

The specific gravity of soil solids is the ratio of the mass of a unit volume of a soil solid to the mass
of the same volume of gas-free distilled water at 20C. The test method for determining the specific
gravity of soil solids that passes the 4.75-mm (No. 4) sieve using a water pycnometer is described
in ASTM D 854, Method B, and “Test Methods for Specific Gravity of Soil Solids by Water

Pycnometer™”.
Atterberg Limits

Originally, the Atterberg Limits consisted of seven "limits of consistency” of fine-grained soils. In
current engineering usage, the term usually refers only to the liquid limit (LL) and plastic limit
(PL). The LL (between the liquid and plastic states) is the water content at which a trapezoidal
groove of specified shape, cut in moist soil held in a special cup, is closed after 25 taps on 2 hard
rubber plate. The PL (between plastic and semi-solid states) is the water content at which the soil

crumbles when rolled into threads of 1/8 inch in diameter.

The LL has been found to be proportional to the compressibility of the normally consolidated soil.
The PI is the calculated difference in water contents between the LL and the PL. Together the LL

and PI are used to classify silts and clays according to the Unified Soil Classification System
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TVA Kingston Fossil Plant Ash Disposal Area May 4, 2004
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. (ASTM D 2487). The PI is used to predict the potential for volume changes in confined soils
beneath foundations or grade slabs. The LL, PL, and Pl are determined in accordance with ASTM
D 4318.

Grain Size Distribution

Grain Size Tests are performed to aid in determining the soil classification and the grain size
distribution. The soil samples are prepared for testing according to ASTM D 421 (dry preparation) or
ASTM D 2217 (wet preparation). If only the grain size distribution of soils coarser than a number 200
sieve (0.074-mm opening) is desired, the grain size distribution is determined by washing the sample
over a number 200 sieve and, after drying, passing the samples through a standard set of nested sieves.
If the grain size distribution of the soils finer than the number 200 sieve is also desired, the grain size
distribution of the soils coarser than the number 10 sieve is determined by passing the sample through
a set of nested sieves. Materials passing the number 10 sieve are dispersed with 2 dispersing agent and
suspended in water, and the grain size distribution calculated from the measured settlement rate of the
‘ particles. These tests are conducted in accordance with ASTM D 422.

Triaxial Shear Tests

Triaxial shear tests are used to determine the strength characteristics and friction angle of a given

soil sample. Triaxial tests are also used to determine the elastic properties of the soil specimen.

Triaxial shear tests are performed on several sections of a relatively undisturbed sample extruded
from the sampling tube. The samples are trimmed into cylinders 1.4 to 2.8 inches in diameter and
encased in rubber membranes. Each is then placed in a compression chamber and confined by
all-around air pressure. The test results are presented in the form of stress-strain curves and Mohr

envelopes, or p-q plots on the accompanying Triaxial Shear Test Sheets.

One of three types of triaxial tests is normally performed, the most suitable type being determined

by the loading conditions imposed on the soil in the field and the soil characteristics.

' 1. Consolidated-Undrained (Designated as a CU or R Test)
2. Consolidated-Drained (designated as a CD or S Test)
3. Unconsolidated-Undrained (designated as a UU or Q Test)
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Consolidation Test .*

Consolidation tests are conducted on representative soil samples to determine the change in height
of the sample with increasing load. The results of these tests are used to estimate the amount and

rate of settlement of structures constructed on similar soils.

t

A consolidation test is conducted according to ASTM D-2435 on a single section of an undisturbed
sample extruded from a sample tube. The sample is trimmed into a disc 2.0 or 2.5 inches in
diameter and 1 inch thick. The disc is confined in a steel ring and sandwiched between porous
plates. Depending on the conditions in the field, the test may be conducted with a sample either at
its natural moisture content or saturated. It is then subjected to incrementally increasing vertical
loads, and the resulting deformations are measured with 2 micrometer dial gauge. Void ratios are
then calculated from these deformation readings. The test results are presented in the form of

pressure-versus-void-ratio curves on the accompanying Consolidation Test Sheet.

Falling Head Permeability Test

The test sample was taken from the bottom of the undisturbed sample. ‘The physical dimensions and
weight were obtained and the sample was encased in a rubber membrane and placed in a triaxial
chamber. The sample was then back-pressure saturated until a B value of 0.95 or greater was reached.
After saturation was obtained, the sample was consolidated under 10-psi confining stress. Upon
completion of consolidation, a falling head permeability test was performed. The test was conducted
in accordance with ASTM D 5084.
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TABLE 3 ..
NATURAL MOISTURE CONTENT AND
ATTERBERG LIMITS LABORATORY TEST RESULTS
AL I G

B-1 UD1 | UD ASH

B-1 uD-2 uD Alluvium 65-67 20 NV NP NP
B-2 UD-4 uD Alluvium 70-72 17 NV NP NP
B-3 1 SPT ASH 0-1.5 24 NT NT NT
B-3 2 SPT ASH 5-6.5 20 NT NT NT
B-3 3 SPT ASH 10-11.5 16 NT NT NT
B-3 4 SPT ASH 15-16.5 17 NT NT NT
B-3 5 SPT ASH 20-21.5 39 NT NT NT
B-3 6 SPT ASH 25-26.5 40 NT NT NT
B-3 7 SPT ASH 30-31.5 34 NT NT NT
B-3 8 SPT ASH 35-36.5 22 NT NT NT
B-3 9 SPT ASH 40-41.5 22 NT NT NT
B-3 10 SPT ASH 45-46.5 31 NT NT NT
B-3 11 SPT ASH 50-51.5 39 NT NT NT
B-3 12 SPT ASH 55-56.5 43 NT NT NT
B-3 13 SPT FILL/ASH 60-61.5 30 NT NT NT
B-3 14 SPT ASH 65-66.5 16 NT NT NT
B-4A UD-1 o] ASH 15-17 37 NT NT NT
B-4A UD-3 ubD ASH 25-27 38 NT NT NT
B-5 1 SPT ASH 0-1.5 22 NT NT NT
B-5 2 SPT ASH 5-8.5 39 NT NT NT
B-5 3 SPT ASH 10-11.5 25 NT NT NT
B-5 4 SPT ASH 15-16.5 32 NT NT NT
B-5 5 SPT ASH 20-21.5 30 NT NT NT
B-5 6 SPT ASH 25-26.5 39 NT NT NT
B-5 7 SPT ASH 30-31.5 41 NT NT NT
B-5 8 SPT ASH 35-36.5 29 NT NT NT
B-5 9 SPT ASH 40-41.5 34 NT NT NT
B-8 1 SPT ASH 0-1.5 25 NT NT NT
B-8 2 SPT ASH 5.8-7.3 20 NT NT NT
B-8 uD-2 ub ASH 10-12 19 NT NT NT
B-8 3 SPT ASH 12-135 22 NT NT NT
B-8 4 SPT ASH 15-16.5 45 NT NT NT
B-8 uD-3 up ASH 20-22 32 NT NT NT
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TVA Kingston Fossil Plant Ash Disposal Area

MACTEC Project 3043041009/0001
TABLE 3 :
NATURAL MOISTURE CONTENT AND
ATTERBERG LIMITS LABORATORY TEST RESULTS

B-8 5 SPT ASH 22-23.5 43 NT NT NT
B-8 6 SPT ASH 25.6-27 .1 27 NT NT NT
B-8 7 SPT ASH 30-31.5 25 NT NT NT
B-8A 1 SPT ASH 35-36.5 37 NT NT NT
B-8A 2 SPT ASH 40-41.5 47 NT NT NT
B-8A 3 SPT ASH 45-46.5 37 NT NT NT
B-8A 4 SPT ASH 50-51.5 36 NT NT NT
B-8A 5 SPT Alluvium 57-58.5 24 26 15 11
B-8A 6 SPT Alluvium 62-63.5 24
B-8A uD-2 upb Alluvium 60-62 22 26 16 10
B-BA 7 SPT Alluvium 65-66.5 27 NV NP NP
B-8A 8 SPT Alluvium 70-70.9 17
B-10 1 SPT ASH 0-1.5 18 NT NT NT
B-10 UD-1 ub ASH 5-7 25 NT NT NT
B-10 2 SPT ASH 7-8.5 28 NT NT NT
B-10 UbD-2 uD ASH 10-12 25 NT NT NT
B-10 3 SPT ASH 12-13.5 30 NT NT NT
B-10 UD-3 ub ASH 15-17 38 NT NT NT
B-10 4 SPT ASH 17-18.5 45 NT NT NT
B-10 ubD-4 up ASH 20-22 37 NT NT NT
B-10 5 SPT ASH 22-23.5 32 NT NT NT
B-10 6 SPT ASH 25-26.5 48 NT NT NT
B-10 7 SPT Alluvium 30-31.5 25 NT NT NT
B-10 UD-5 ub Alluvium 35-37 22 NV NP NP
B-10 8 SPT Alluvium 37-385 20 NT NT NT

NT - Not Tested

NV = Non-Viscous

NP - Non-Plastic

SPT - Standard Penetration Test
Prepared By &7J_ __ Date _S_’Z_(Lkd___. Checked By _m&H Date _s |4 J o
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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size hd size ® eB-8, 0-1.5"' & 5.8-7.3"
0.75100.0 41 94.0 Gray ash
0.375) 97.0 10! 90.0 SPT Samples
20| 86.5
40| 81.7
60| 78.6
100 73.0
GRAIN SIZE 200| 63.4
D6O 0.0543
Do
D1O 0.0040 Remarks:
Methods: Particle Size:
COEFFICIENTS
C ASTM D 422—63(2002);
CC 0.77 Specific Gravity of
u 13.6 Portion < No. 10: 2.35
LAW ENGINEERING Project No.: 3043041009.000!
AND ENVIRONMENTAL Project: TVA Kingston Ash
SERVICES, INC. Date: April 21, 2004 Fig. No.: B8
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PERCENT FINER®
(&)
(@]
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N
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10

200 100 10.0

1.0

GRAIN SIZE - mm

G.1

0.00G1

Test|{% +3° 4 GRAVEL

% _SAND

% SILT

% CLAY

.0 8.1

45 .3

46 .

LL PI Dgs

" Dgo -

Dso

D30

Dio

2.07 0.188

0.096¢6

MATERIAL DESCRIPTION

USCS

AASHTO

® Grey Bottom Ash with Fly Ash

Project No.: 3043-04-1009.0001"

Project: TVA Kinéston Ash Disposal Areg

¢ Locotion: B-8 uUD & 10'-12"

Date: 04-19-04

PARTICLE SIZE ANALYSIS REPORT
LAW ENCINEERTNG AND ENVIRONMENTAL SERVICES

Remarks:

Moisture Content:

Fig. No.:

19.47%

TVA-00014838



PARTICLE SIZE DISTRIBUTION TEST REPORT
R R
€ ff%fice . 2 g 28 LB
100 © m N -'- - " > ” - e - ‘ \ - T
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90 : :
M : :
i :
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50
w
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1 40
o
30
20— T T T \J
10 \\‘-
200 100 10.0 1.0 0.1 Q.01 0.001
GRAIN SIZE - mm
Test | % +3" % GRAVEL Z SAND % SILT 7% CLAY USCS LL PI
o 12 g.C 4.1 22.3 52.0 21.6 NT NT NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample informotion: (
inches number .
size bt size L eB-8,12-13.5' & 15-16.5 |
0.751100.0 41 95.¢ Gray brown ash
0.37%5] 97.2 101 93.2 SPT Somples
20 90.3
401 86.7
60| 84.5
100 80.5
GRAIN SIZE 200| 73.6
DGO 0.0243
D20
D‘IO 0.0015 Remarks:
Methods: Particle Size:
COEFF
EFFICTENTS ASTM D 422-63(2002);
Ce 1.62 Specific Gravity of
CU 16.2 Portion < No. 10: 2.38.

LAW ENGINEERING Project No.: 3043041009 .0001
AND ENVIRONMENTAL Project: TVA Kingston Ash

SERVICES, INC. Date: April 21, 2004 Fig. No.: B8

TVA-00014839
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200 100 10.0 1.0 0.1 0.01 0.001
: GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND ' % SILT | % crav
e 10 0.0 ‘ Q.0 5.3 94.7
T
L 1 PI Dgs Dso Oso C3p D15 Dio | Cc Cy
o] NV | NP
MATERIAL DESCRIPTION uscs AASHTO
® Grey Fly Ash A
Project No.: 3043-04-1009.0001 ' v Remarks:
Project: TVA Kingston Ash Disposal! Area Moisture Content: 32.2%
® Location: B-8 UD @ 20'-22°
Date: 04-19-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No. —_—

TVA-00014840



PARTICLE SIZE DISTRIBUTION TEST REPORT

!
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200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

Test| % +3" % GRAVEL % SAND % SILT % CLAY - USCS LL PL
e 10 0.0 13.2 56.9 26.2 3.7 NT NT NT
SIEVE | PERCENT FINER STEVE | PERCENT FINER [ Sample information:
C ¢
'Size. . M e ° #B-8,25.6-27.1'& 30-31.5
0.751100.0 4] 86.8 Gray ash
0.375| 96.7 10] 71.9 SPT Samples
201 61.9
40| 53.2
60| 48.7
100 41.2
GRAIN SIZE 200| 29.9
Dso 0.733
D30
D10 0.0178 Remarks:
COEFFICIENTS Methods: Particle Size:
C ASTM D 422-83(2002);
CC 0.43 Specific Gravity of
U 41.2 Portion < No. 10: 2.48

LAW ENGINEERING Project No.: 3043041008.0001
AND ENVIRONMENTAL Project: TVA Kingston Ash
SERVIEES, INC. Date: April 21, 2004 Fig. No.: BE

TVA-00014841



PARTICLE SIZE DISTRIBUTION TEST REPORT

R
S E c > E N o o o £ 8
"Ii ' 100 _e© " LA % S;S; = %L* 2 - = -~ T ‘1
%0 | \\
80 ;
70
34
Lt
Z 60
Lo
5 50
i \
: \
ul 40
i \
30 \
20 N\
10 i
é e
‘I. 200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test| % +3" % GRAVEL % SAND { % SILT % CLAY UscCsS LL PT
/13 | 0.0 0.0 28.2 | 68.2 3.6 NT NT | NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: '
e | e "eize. . ®B-BA,40-41.5' & 45-46.5"
41100.0 Dark gray ash
10| 99.9 SPT Samples
20| 99.8
40{ 99.5
60 98.6
100 92 .4
GRAIN SIZE 200} 71.8
DGO 0.0550
Do
D1O 0.0098 Remarks:
Methods: Particle Size:
COEFFICIENTS
ASTM D 422-63(2002):
Ce 1.18 Specific Gravity of
CU 5.6 Portion < No. 10: 2.52

LAW ENGINEERTNG
AND ENVIRONMENTAL
SERVICES, INC.

Project No.: 304304
Project: TVA Kingst

Date: April 21, 200

10098 .0001
on Ash

4

Fig. No.: B8A

TVA-00014842



PARTICLE SIZE DISTRIBUTION TEST REPORT
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10 ;
oL : s 11 R
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test!|Z +3" % GRAVEL % SAND % SILT % CLAY USCS LL PI
el 15 0.0 3.2 41 .4 32.4 23.0 CcL 25 11
SI%YE PERCENT FINER STIEVE PERCENT FINER Samp le information:
eize o e’ o #5-8A,57-58.5' & 62-63.5
0.751100.0 4| 96.8 Tan sandy lean clay
0.375| 87.9 10| 986.4 SPT Somples
20 85.8
40 87.9
60 84,7
100 74.7
GRAIN SIZE 200| 55.4
DGO 0.0901
D3o
D1o Remarks:
COEFFICIENTS Methods: Particle Size:
ASTM D 422-63(2002);
C C . .
CC Specific Gravity of
u Portion < No. 40: 2.68

LAW ENGINEERING
AND ENVIRONMENTAL
SERVICES, TINC.

Project No.:
Project: TVA

3043041009 .0001
Kingston Ash

Dote: April 21, 2004

Fig. No.: B8A

TVA-00014843



PARTICLE SIZE ANALYSIS ' REPORT
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w 40 L. : O IS G : : S

e : ' S : : : 1o ,

20 R N T L : ITREE : ~
10
0 ! B T O : :
200 100 10.0 1.0 0.1 - 0.01 G.GCh
GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT  v| % CLAY
o] 2 0.0 0.0 4 42.8 34.7 22.5
LL PI Dss Dso Dso D30 Dys 1o Ce Cy
. 26 10 0.176 |0.0832 |0.0524 |0.0088
MATERIAL DESCRIPTION Uscs AASHTO
® Grey-Brown Sandy Lean Clay - cL
Project No.: 3043-04-1008.0001 Remarks:’

Project: TVA Kingston Ash Disposal Areag

Moisture Content: 21.9%
® Locotion: B-BA UD @ 60'-62"

Specific Gravity: 2.67

Date: 04-18-04

PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES J Fig. No.:

TVA-00014844



PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER

B | L 1
200 100 10.0 1.0 0.1 Q.01 0.001
GRAIN SIZE - mm

Test| % +3" 7% GRAVEL % SAND % SILT % CLAY USCS LL PI

14 c.0 0.0 82.7 10.5 6.8 SM NP NP

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample informotion:
inches number

size . size * ®B-8A,65-66.5' & 70-70.9'
20| 100. Gray brown silty sand
40| 99. SPT Samples
60 75 .

100 36.

2004 17.

[CENNoRNRe;

GRAIN SIZE
DGO 0.206 J

D10 0.0111 Remarks:

COEFFICIENTS Methods: Particle Size:
C = 62 ASTM D 422-63(2002);

c 18‘ 5 Specific Gravity of

u . Portion < No. 40: 2.67

LAW ENGINEERING Project No.: 3043041009.0001 X
AND ENVIRONMENTAL Project: TVA Kingston Ash
SERVICES, INC. Dote: April 21, 2004 Fig. No.: B8A

TVA-00014845



S e ¢ A '
< N 2
00 o na:-3S8% 3 2 & $ 8§ <8
Sy N : i 1t 1
h : ] 5
90 T HT
w0 \\ IMTNEA
70 :. i :
& ING Ll
g 80 : N -
L : \ "
Z 50 Nl
5] : Hl
9 1t
w 40 g1
@ \|:
IN
30 {
20
10
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200 100 10.0 1.0 0.1 : Q.01 0.001
GRAIN SIZE - mm '
Testis +3° % GRAVEL % SAND % SILT | % cLAY
e 11 0.0 9.0 59.1 31.9
Li PI Dgs Dgo D50 D10 D15 Dyo Ce Cy
. NV NP 2.66 {0.320 | 0.172
MATERIAL DESCRIPTION Uscs AASHTO
® Grey Fly Ash with Bottom Ash '
Project No.: 3043-04-1009.0001 _Remarks:
Project: TVA Kingston Ash Disposol Areo Moisture Content: 24.7%
® Location: B-10 UD @ 5' -7
’ Specific Gravity: 2.29
Date: 04-19-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:

TVA-00014846



PARTICLE SIZE

ANALYSIS REPORT
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200 100 10.0 1.0 0.1 .01 0.001
GRAIN SIZE - mm
Test|% +3" % GRAVEL % _SAND % SILT % CLAY
el 12 0.0 6.6 40.0 53.4
LL PI Dgs Deo Dso P30 D1s S3Ys) Ce Cu
. NV MNP 1.82 0.110
MATERIAL DESCRIPTION USCS AASHTO
@ Grey Fity Ash with Bottom Ash
Project No.: 3043-04-1009.0001" Remarks:
Project: TVA Kingston Ash Disposal Areoq Moisture Content: 24.5%

® Location: B-10 UD @ 10'-12"

Date:

04-19-04

PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES

Fig.

No.

TVA-00014847
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200 100 10.0 1.0 0.1 0.01 C.001
GRAIN SIZE ~ mm _
Test|z +3 % GRAVEL % SAND % SILT | 2 cLav
e 13 | 0.0 1.5 67.6 30.9
Ll PI Dgs Oe0 Psg D30 D15 B0 Cc Cu
ol NV NP 0.653 | 0.263 | 0.176
MATERIAL DESCRIPTION USCS AASHTO
¢ Grey Fily Ash with Bottom Ash
Project No.: 3043-04-1009.0001% Remorks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 38.1%
® Location: B-10 UD @ 15'~-17" ’
ﬂDote: 04-19-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No R
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PARTICLE SIZE

ANALYSIS REPORT
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200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test|% +3° % GRAVEL % SAND % SILT | % cLAY
¢! 14 0.0 0.0 16.9 83.1
LL PL Das Dso Dso O3p D15 | Dio Ce Cu
. NV NP 0.0832
MATERIAL DESCRIPTION USCS AASHTO
® Grey Fly Ash
Project No.: 3043-04-1009.0001 Remarks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 36.5%
e Locotion: B-10C UD @ 20 -22° ) .
' Specific Gravity: 2.28
Dote: 04-19-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:

TVA-00014849
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200 100 10.0 1.0 C.1 .01 0.0
GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
| 3 0.0 0.0 56.7 24.6 18.7
LL Pl Dgs ate) Dso P30 Dys 1o Cc Cy
. NV NP 0.193 1 0.115 |[0.0931{C.0265|0.0015
MATERIAL OESCRIPTION . UsSCS AASHTO
® Tan-Brown Sitty Fine Sond : : SM '
Project No.: 3043-04-1009.000t : Remarks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 21.9%
® Location: B8-10 UD @ 35'-37'
Dote: 04-138-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:

TVA-00014850



‘ This information taken from “Kingston Fossil Plant — Dredge Cells/Closure Soil
Investigation,” Singleton Laboratories Report 015-672-142A, September 29, 1994.

C-3
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LABORATORY TESTING

i i i i ted

All split-spoon samples obtained were visually classified and tes

‘or mgisturg content in accordance with ASTM D 2216, while Atterberg
1imits, grain-size analysis, and specific gravity tests were performed
on representative SPT soil samples in accordance with ASTM D 4318,ia12d
D 422, and D 854, respectively. Test results are shown in the fie
logs. Individual test data sheets are enclosed in Appendix C.

All twenty-five (25) undisturbed soil samples pbtaingd from the Qike
areas were tested for moisture content, class;ficatlon, grain-size,
Atterberg limits, specific gravity, and unit weight in accordance with
ASTM D 2216, D 2488, D 422, D 4318, D 854, and SLP-?, respectivgly.
Unconsolidated-undrained triaxial (Q) and consolidated-undrained
triaxial (R) with pore water pressure measurements were pegformed on
five (5) selected undisturbed soil samples in accordance with ASTM D
4767 and D 5084, respectively. Test results are also summarlzgd in
rable 1. Individual test data sheets are enclosed in Appendix D.
Under Q test conditions, angles of internal friction ranged from zero
(with 1.85 tsf cohesion) to 37.4 degrees, and cohesions varied from
zero to 1.85 tsf. Under R test conditions, apparent angles of
internal friction and cohesions ranged from 4.4 to 35.8 degrees and
from 0.32 to 3.65 tsf, respectively, and effective angles of internal
friction and cohesions varied from 9.2 to 37.5 degrees and from zero
to 2.91 tsf, respectively.

All bulk soil samples cbtained from the Dredge Cell 2 were visually
classified as a gray silty sand (fly ash) and tested for moisture
content on representative samples. Natural moisture contents ranged
from 34.5 to 39.9 percent with an average of 37.6 percent. Two §2)
soil classes were identified from all the bulk samples. Compac§1on
tests were performed in accordance with ASTM D 698 Method A. Optimum
moisture contents and maximum dry densities were determined to be 25.4
percent and 79.8 pcf, respectively for soil Class I, and 24.5 percent
and 79.9 pcf, respectively for soil Class II. As indicated from the
test results, Soil Classes I and II are very similar. A family of
compaction curves was established for each soil class and the
compaction curves are enclosed. For each soil class, classification
tests including grain-size analysis, specific gravity, and Atterberg
Limits were performed. Test results are summarized in Table 2 and
also shown in the attached compaction curves. Individual test data
sheets and compaction curves are enclosed in Appendix E.

Unconsolidated-~undrained triaxial (Q) and consol idated~undrained
triaxial (R) with pore water pressure measurements tests were
performed on the soil samples remolded to the optimum moisture content
with 95 and 100 percent maximum dry density. Test results are also
summarized in Table 2. Individual test data sheets are also enclosed
in Appendix E. Under Q test conditions, angles of intermal friction
ranged from 23.7 to 24.0 degrees and cohesions varied from 1.04 to
1.10 tsf. Under R test conditions, apparent angles of internal
friction and cohesions ranged from 17.9 to 17.9 degrees and from 0.19

to 0.21 tsf, respectively, and effective angles of internal friction

and cohesions varied from 28.3 to 38.3 degrees and from 0.06 to 0.27
tsf, respectively.

TVA-00014852



SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINBSTON FP - BORING: ss-1 thru 88-10
FEATURE: DREDGE CELLS/CLOSURE EL. :

STATION: SAMPLE: 6r 14

RANGE : DATE : 08-29-94

PART :

U.S. STANDARD SIEVE

OPENING (IN) NuMpERs  YDROMETER

100 E 2 ?r{ 4 10 40 I 0
80 a 10
80 L 20
P \%
E
R 70 30
g : N
¥ B0 , \\J 40
50 \ 50
A N\
g 40 60
s \HL
I J
N 30 N 70
G
20 80
10 — 80
0 r 1 i 100
102 1012 100 10-1 40—2 40-3
PARTICLE SIZE (MM)
GRAVEL (%)=~ 2 D40 (MM) = —-
SAND (%) = 32 D30 (MM) = -~
SILT(X) = 34 D60 (MM) = ——
CLAY {%) = 32 COEF UNIF= ——
SOIL SYMBOL= CL-ML L.L.(%¥) = 25 DENSITY (pcf)= ——
MOISTURE (%) = P.I.(%X) = 4 SATURATION (%) = ——
SP. GR. = 2.65 VOID RATIO - -
REMARKS:

OmMzZHP>-MD ~“ZmoIimdu

TVA-00014853



SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: 88~4 thru SS-40 g
FEATURE: DREDGE CELLS/CLOSURE EL. : ;
STATION: SAMPLE: 6r 2 |
RANGE DATE : 09-29-84 5
PART
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100.32 3/4 . 4 10 40 200 0
P UL I
T ]
g0 , : 410
. B0 h gao
§ p _ ‘ E
S 709-‘ 30 g
C ! ' E
E 80 ’ nEL 40 N
: T
T s |
; 50
A | E
g 40 | 60
S I
PIJ 30 1_.., +-+.—370 N
G ‘ E
20 |80 D
i |
10 ‘ —— T‘ _ g0
| oL il IR 100
102 10¢ 10° 10~1 102 103
PAATICLE SIZE (MM)
GRAVEL (%) = 4 D40 (MM) = —-—
SAND (X) = 1B D30 (MM) = ——
SILT (%) = 25 DBO (MM) = ——
| CLAY (X) = 58 COEF UNIF= —-—
i t
| SOIL SYMBOL= MH/CH L.L. (%) = 59 DENSITY {pcf)= ——
i MOISTURE (X) = P.I. (X} = 28 SATURATION (X} = ——
. SP. GA, = 2.73 VOID RATIO = ——
: REMARKS:

[ e e

TVA-00014854
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP

FEATURE: DREDGE CELLS/CLOSURE EL.

SAMPLE: 6r 2

BORING: ss-4 thru SS8-10

STATION:
RANGE DATE : 08-29-84
PART |
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100,38 374 = 10 40 200 o
x |
‘ *\J L~‘ i ! ‘
80 ‘ 10 i
| N |
80 , 2 -
: Y P
R 70 ac B
: E
N ©° " 40 N
N \ N
T 50 ~ o
A a:
s 40 60 Z
; I
N 2 70 N
E
° D
20 5
1044+ | 90
R T !
ollittl i | I { ! 100
102 101 10° 10-¢ 102 10-3
PARTICLE SIZE (MM)
GRAVEL (%) = 1 010 (M) = ——
SAND (%) = 18 D30 (MM) = ——
SILT(X) = 25 DEO (MM) = ——
CLAY (X) = 56 COEF UNIF= ——

SOIL SYMBOL= MH/CH
MOISTURE (X) =
SP. GR. = 2.73

REMARKS:

L.L.{X) =58 DENSITY (pcf)= ——
P.I.(X) =27 SATURATION (X} = ——
VOID RATIO

TVA-00014855



QZHOWP»T —ZMmMOImu

SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP
FEATURE: DREDSE CELLS/CLOSURE EL.

BORING: 8s~4 thru 88-10

SAMPLE: er 3

e s - s e s it )

t SO0IL SYMBOL= SM
I MOISTURE (X) =
SP. GR.

= 2,64

REMARKS:

L.L.{X) = NP
P.I.(X) = NP

STATION:
RANGE DATE : 08-28-84
PART
U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
10032 34 4 40 40 0 0
- 'i }‘a 'T‘R“ g-“ i
g0 - | 10
]
BO A 20 p
\ 5
70 30 2
E
60 40 N
T
50 — 50 g
% E
40 60 1
A
S
30 70 N
Yo | 5
20 \‘k 80
\A*
10 i [ 80
! I ; { §
olill { {1 % bid 1 {1 1100
102 4101 4109 41072 102 103
PARTICLE SIZE {(MM)
GRAVEL (%)= 3 D40 (MM) = 0.0029
SAND (X) = 66 D30 (MM} = 0.0648B
SILT(%) = 18 DEO0 (MM) = 0.414586
CLAY (%) = 13 COEF UNIF=48.4

DENSITY (pcf) = ——
SATURATION {%X) = -~

VOID RATIO

Y e

TVA-00014856



SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINBSTON FP BORING: 88—~4 thru 88-—14
FEATURE: DREDSE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 4
RANGE DATE : 02-29-84
PART :
g
| - U.S. STANDARD SIEVE
! OPENING (IN) NUMBERS HYDROMETER
1oof12, Rﬁ% 4 1? 40 200 i rrr1—0
] i } I
‘ ) | i "
g0 - Lo 4 { 10
| i § )
80 20
P ‘ 5
E 70 \ 30
g
N 60 X 40
T ! \
50 ' 50
R \
s 4ol \ 180
3 §
N 30 3 70
G 1l
20 *i~ 80
e {
10 T g0
| 102 101 10° 102 1072 1073
; PARTICLE SIZE (MM)
{
! GRAVEL (%) = 11 D40 (MM) = 0.0076
g SAND (%) = 68 D30 (MM) = 0.1176
g SILTI(X) = 412 D60 (MM} = 0.2804
i CLAY (X)) = 8 COEF UNIF=37.4
!
| SOIL SYMBOL= SC/SM L.L.{%) = NP DENSITY (pcf)= ——
i MOISTURE (%) = P.I.{%) = NP SATURATION (%) = ——
! SP. GR. = 2.66 VOID RATIO - -
REMARKS:

oo e e e e

gmz+Hrx-4mn —ZMnOoumu

o

e —— > St et b o S . VA B e s A 0 M St g =]

o ———— 1
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PROJECT: TVA/KINGSTON FP BORING: ss-1 thru SS5-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATIDN: SAMPLE: 6r &
RANGE DATE : 08-28-84
PART
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
32 3/4 4 14 40 200
100 it ) =1= i o
go 10
80 ) 20
P W
E 70 30
g
N 60 = 40
T N
50 N 50
e \
g 40 60
?
N 30 70
G
20 80
10 g0
0 100
102 101 100 10-1 102 10-3
PARTICLE SIZE (MM)
BRAVEL (%)= O D10 (MM} = —-
SAND (%) = 22 D30 (MM} = —-
SILT (%) = 32 D60 (MM) = —-—
CLAY (%) = 46 COEF UNIF= ——
SOIL SYMBOL= CL L.L. (%) = 31 DENSITY {(pcf)= —-
MOISTURE (%) = P.I.(% = 12 SATURATION (%) = ——
SP. GR. = 2.66 VvOID RATIO = -

SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

REMARKS:

OMZH»~MD ~HZMOIMT
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: ss-4 thru S5-10
FEATURE: DREDGE CELLS/CLOSURE EL. :

STATION: SAMPLE: 6r 8

RANGE : DATE ! 09-29-84

PART

U.S. STANDARD SIEVE

DPENING (IN) NUMBERS  TYDROMETER

32 3/4 4 4 200
1003 . v if—'ﬁﬁ 0
a0 SK 10
80 ) 20 p
g ) E
R 70 ™ o B
C : W\\ E
§ 60 L 40 ¥
T 5 i 5
0 0
. X £
A T
s 40 80 A
s I
g 30 70 N
E
G D
20 80
10 a0
0 100
102 101 100 101 1072 10-3
PARTICLE SIZE (MM)
GRAVEL (%)= O D10 {MM) = ——
SAND (%) = 22 D30 (MM) = —-—
SILT(X) = 32 DEO (MM) = ——
CLAY (%) = 46 COEF UNIF= —-—
SOIL SYMBOL= CL L.L. (%) = 30 DENSITY (pcf)= ——
MOISTURE (%) = P.I. (%) = 11 SATURATION (%) = —-—
SP. GR. - 2.66 VOID RATIO = —-—
REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: ss—-41 thru SS-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r &
RANGE DATE : 09-29-84
PART
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
i U e B E
g0 | 10
80 \ 20 p
: \ :
R 70 ‘ 30 'g
E B0 , ' 40 N
T "N
50 : : 50 R
P E
A T
g 40 s 60 A
S Y I
’J\:‘ 30 — » 70 g
G ! D
20 : 80
40 ok a0
ol ! i 100
102 101 100 101 102 103
PARTICLE SIZE (MM) |
1
GRAVEL (%)= © D10 (MM) = ——
SAND (%) = 36 D30 (MM) = ——
SILT (%) = 30 D60 (MM) = ——
CLAY (%) = 34 COEF UNIF= ——
SOIL SYMBOL= CL L.L.(%) =26  DENSITY (pcf)= ——
MOISTURE (X) = P.I.(%) = 8 SATURATION (X) = ——
SP. GR. = 2,714 VOID RATIO = —
REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP
FEATURE: DREDGE CELLS/CLOSURE EL.

BORING: ss—-1 thru S§5-10

SAMPLE: 6r &

STATION:
RANGE DATE : 09-29-34
PART :
= U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
32 3/4 10 40 200
100 ﬂf‘lﬁ"ﬁ“=*;~* . : | | 0
30 : 10
80 \\ 20
: \
E
B 70 — 30
c
5 60 : 40
: il
50 \ 50
A "
A
g 40 A 60
S ™y
I $\:
5 30 X 70
G
20 80
10 ; 90
0 ! | 100
102 101 100 10~4 102 103
PARTICLE SIZE (MM)
GRAVEL (%) = O D40 (MM) = ——
SAND (%) = 36 D30 (MM) = ——
SILT(X) = 30 D60 (MM) = ——
CLAY (%) = 34 COEF UNIF= ——
SOIL SYMBOL~ CL L.L.(%) = 285 DENSITY (pcf)= ——
MOISTURE (%) = P.I.(%) = 8 SATURATION (%) = ——
SP. GR. - 2.74 VOID RATIO = ——

REMARKS:

UmZH>-~-MD ~ZmOIBMmMYy

——
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP
FEATURE: DREDGE CELLS/CLOSURE EL. :
SAMPLE: 6r 7

BORING: ss-4 thru 88-10

STATION:
RANGE DATE : og-29-94
PART
- U.S. STANDARD SIEVE =
OPENING (IN) NUMBERS HYDROMETER
32 3/4 40 200
100y 3y Y, : %Q\ﬂ$w§4\ 0
i (f)
gollilil! ‘ 10
\
BO Y 20
: A :
R 70 o o
C E
E 60 H — 40 #
T 50 t 50
R
: \ :
g 40 ; 60 ,
T
§ 30 " ‘i 70 N
6 5
20 B8O
|
10 i i . a0
0 l j 1 i 100
102 101 10° 10~2 102 403
PARTICLE SIZE (MM)
GRAVEL (%)~ © D10 (MM} = ——
SAND (X) = 43 D30 (MM) = —-
SILT(X¥) = 33 D60 (MM) = —-—
CLAY (%) = 24 COEF UNIF= ——
SOIL SYMBOL= ML L.L. (%) = NP DENSITY (pcf)= —-
MOISTURE (%) = P.I. (%) = NP SATURATION (%) = -——
SP. GR. = 2.65 VOID RATIO - -
REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS i
PROJECT: TVA/KINGSTON FP BORING: ss—-41 thru S$S-40 ;
FEATURE: DREDGE CELLS/CLOSURE EL. : i
STATION: SAMPLE: 6r 8 l
RANGE DATE : og-2g9-84 5
PART ;
- U.S. STANDARD SIEVE §
OPENING (IN) NUMBERS HYDROMETER 5
32 3/4 4 40 40 200 o ;
| 100 ]” T ﬂ, ] f ! T u] T I ! S %
2] o] i“ \*'.H ‘ ’ i .‘ ; !\10 !
Fhr——[ . *\ 3 ,r____ l __.4’
: { {#"L ‘ t
| 80 hil! i i 20 p
| P | | | E
} E 70 N ' 30 g
c . n
E
E 60 \ 40 N
\ T
T d
5 50 + 50 R
. E
8 40 N g0 T
N 304+ v —470 g
G | e B
20 b 80
\‘A'
10HH 4 ' 80
0 100
102 101 400 10-4% 102 1073
PARTICLE SIZE (MM)
i
{
GRAVEL (X)= B D40 {MM) - ——
SAND (%) = 44 D30 (MM} - ——
SILT(%) = 34 D60 (MM) = ——
CLAY (%) = 20 COEF UNIF= —-
SOIL SYMBOL= ML L.L. (%) = NP DENSITY (pcf)= —-
| MOISTURE (%) = P.I. (%) = NP SATURATION (%) = ——
, SP. GR. = 2.56 VOID RATIO = —-—
REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

st .+ b St 8 s S

PROJECT: TVA/KINGSTON FP BORING: ss—-¢ thru 8S-10
FEATURE: DREDGE CELLS/CLOSURE EL. '
STATION: SAMPLE: sr 9
RANGE DATE : 09-29-84 ;
PART : s
- U.S. STANDARD SIEVE -
OPENING (IN) NUMBERS HYDROMETER
3 4 4 40 200 el
100 ;Ef T %WQf T T
| | N A
=[e JIRE: 4*~W! 1 : Efw~$ JiH il ; — 10
i IR \Kfi b i !
8o fHH ARSI il Al 20 p
E i ‘. ; i { r ‘ E
s \ ‘ i 5
2 7°L%-- | L . i ] 30 o
c { E
£ goli QL 40 N
N ! [\ T
T J‘ |
50 e \ 50 R
P ! E
A it =
S 40 i 3 80 A
S e H N 1
I 3obliitiy A 70 N
N \1 E
G D
20 , . § B8O s
i i l i :
L JULITIE I 17 ; — oL Jf“‘ i—-180
I fi. | il
olliiils . i dhiti i {400
102 10? 10° 10~ 10~2 4103
PARTICLE SIZE (MM)
GRAVEL (%)= © D40 (MM) = —-—
SAND (X) = 28B D30 (MM) = -—-—
SILT{% = 40 DBO0 (MM) = ——
CLAY (X) = 32 COEF UNIF= ——
SOIL SYMBOLe= CL L.L.(X) = 286 DENSITY (pct)= -—-
MOISTURE (X) = pP.I.(%X) = B8 SATURATION (%) = —
SP. GR. = 2.64 VOID RATIO = --—
REMARKS:
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SINGLETON LABORATORIES }
PARTICLE SIZE ANALYSIS i

PROJECT: TVA/KINGSTON FP BORING: ss-1 thru SS-40
FEATURE: DREDSE CELLS/CLDOSURE EL. :
STATION: SAMPLE: 6r 8
RANGE DATE : 0g-29-84
PART
- U.S. STANDARD SIEVE
: A
OPENING (IN) NUMBERS HYDROMETE
j 32 3/4 4 40 200 .
i 100 !, L #"‘w q ! TY{ ; il 1T EO
1 HHSE R ! N ' : P H
| 80 IR HIERI NIRRT 4% 10
: i i : i ! }
l KRR | Pl ! ‘
| 80 TS - ‘ A 20 p
- i i 5
5 70 | N —30 B
C { \ E
E 80 L | 40 N
T N
50 P 50 g
P \\ E
8 40 : 60 1
: ? 1 b ! I
i
N 30 N -ﬁ7o g
6 | D
20 {1 BO |
10 44 et 90
}
0 ! 100
102 101 10° 10~* 10-2 103
PARTICLE SIZE (MM)
GRAVEL (X)= O D10 (MM} = ——
SAND {%) = 28 D30 (MM} = ——
SILT{%) = 40 D60 (MM) = ——
CLAY (%) = 32 COEF UNIF= ~——
]
{ S0IL SYMBOL= CL L.L. (X) = 26 DENSITY (pcf)}= —-—
| MOISTURE (X) = P.I.(X) = B SATURATION (X)) = --
§ SP. GA. = 2.64 VOID RATIO - ——
REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: ss~1 thru SS8-10
FEATURE: DREDGE CELLS/CLOSURE EL.

e r p s e e b e

! STATION: SAMPLE: 6r 10
% RANGE DATE :09-29-84
: PART
- U.S. STANDARD SIEVE e .
: ETER ;
! OPENING (IN) NUMBERS HYDROME.TE |
32 44 40 40 200 , 0
il PRI T T IR T T T a
1 ! it S b |
goji il Lﬁl ISR ﬂlii—dﬂl LRI J‘E 14 L 140 §
THERENh S ‘;gsi;’? R | |
, R N RN R ?
| 8O -+ FRR TR T pTT 120 P i
, g il ﬂﬁii z L & j
R 7O L+ A B il ’i_;_i_‘ __.L,.,_ g 8 ‘
c AR . * | \\ i i g i
§ 60 ey + : .{ i&i"" i 40 g‘: l
! ; . H
T ik l K } e t
50 % 'f""""‘i"' - — e - #%‘.1... -—450 R !
P i i : 1 E |
A i a i o i = ;
S AOrJ-i -1 4 §7~( AP~ 4 60 ., {
iy { | PN : A
S 1 W sy 1 |
30 E 1 S8 I8 S0 T DR & { ,:-4...!. ‘ { ;; . 70 N i
i § I 4 LA ‘1 P h
s | T SN 8
20l R S I TR I 00 A T . 4 B A1 |
Gl i TR et il | i
IR R
40 ;L4 st i 4_41'1|).,,, i (’3_} i H“_,__go g
TN sHIEEE IR HOE 0 ae :
ity SRR T 161 v R ERE AR :
pad l i;i: plid L’iug P li - iiihi..i..i,.._,.;ioo |

| ok ‘ -
. 102 101 100 102 102 103

E PARTICLE SIZE (MM)

: GRAVEL (%) = 13 DLO (MM) = 0.0028 ;
3 SAND (%) = 45 D30 {MM) = 0.0i85 g
! SILT (%) = 28 D60 (MM} = 0. 1552 i
| CLAY (%) = 1B COEF UNIF=54.2 3
¢ SOIL SYMBOL= SM L.L.{%) = NP DENSITY (pcf)= —— f
i MOISTURE (X) = P.I. (%) = NP SATURATION (%) = —— :
, SP. BR. = 2.40 VOID BATIO = —- %
i REMARKS: |

s v av

e o B
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: 88-4 thru SS-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 114
RBANGE DATE : og-28-894
PART
o U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
200 ':z %-‘4% ? 10 40 200 0
Wy
Q0 \\ + 10
80 b 20
P ! E
£ 70 30 3
c "\ E
E g0 : 40 N
§ T
o 50 ; 50 R
E
A
g 40 \\ s0 I
S NN I
r%z 30 70 N
5 N, 5
20 80
\_\ '
10 -t A -—— 80
0 il 400
102 101 10° 10~1 10-2 103

GRAVEL (%) = 7
SAND (%) = Bt
SILT{%) = 23
CLAY (%) = g

SO0IL SYMBOL= SM

MOISTURE (X) =
SP. GR. = 2.5
REMARKS:

PARTICLE SIZE (MM)

L.L.
P.I.

Di0O {MM) = 0.0056
D30 {MM) = 0.0662
D60 (MM) = 0.5022
COEF UNIF=S80.5

(%} = NP DENSITY (pcf)= —-
(¥} = NP SATURATION (%) = -~
VOID RATIO - -
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP
FEATURE: DREDBE CELLS/CLOSURE EL. :

BORING: 88~-1 thru S88-40

STATION: SAMPLE: 6r 12
RANGE DATE : 09-28-84
PART
- U.S. STANDARD SIEVE
DPENING (IN) NUMBERS HYDROMETER
32 3/4. 4 10 0 N
OO TP
I i L
90 | I Foi—q10
i Y !
80 3 | 20 p
P 1 : E
5 70 N L \{—30 A
C 1\ E
E 60 40 N
T
T \
50 k- 50
A .
8 a0 b 60 1
? * of I
L sopihy A 70 N
G | N D
2°“L*?1i | {80
Hitl !
1olf SR 4L {--eo
} , l ii {
ollidiit | i 1] 1400
102 10% 10° 10~ 10-2 103
PARTICLE SIZE (MM)
BRAVEL (X} = 1 D10 (MM) = ——
SAND (%) = 17 D30 (MM) = —-—
SILT (%) = 57 DE0 (MM) = ——
CLAY (%) = 25 COEF UNIF= —-
SOIL SYMBOL= ML L.L.(%) = NP DENSITY (pcf)= —-
MOISTURE (%) = P.I.{%) = NP SATURATION (%) = —-
SP. GR. = 2.31 VYOID RATIO = ——
REMARKS:

~d

s e — -

TVA-00014868



‘ This information taken from “Report of Soil Borings, Monitoring Well Installation and Soil
Laboratory Testing — Tennessee Valley Authority — Watts Bar and Kingston Facilities,”
Law Engineering, November 30, 1988.
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LABORATORY TESTING PROCEDURES
ATTERBERG LIMITS

The Atterberg Limits consist of moisture contents of soils which
produce specified consistencies. The Atterberg Limits consist of
the Liquid Limit (LL), Plastic Limit (PL) and Shrinkage Limit
(SL). The LL (between the liquid and plastic states) is the
water content at which a trapazoidal groove of specified shape,
cut in moist soil held in a special cup, is closed after 25 taps
on a hard rubber plate. The PL (between the semi-solid and solid
states) is the maximum water content at which a reduction in
water content will not cause a decrease in the volume of the soil
mass.

The LL has been found to be proportional to the compressibility
of the normally consolidated soil. The Plasticity Index (PI) is
the calculated difference in water contents between the LL and
PL. Together the LL and PI are used to classify silts at clays
according to the Unified System Classification of Soils (ASTM D-
2487). The PI is used to predict the potential for volume
changes in confined soils beneath foundations or grade slabs.
Should the PI indicate the potential for soil volume change,
Shrinkage Limit (SL) testing can be performed to estimate the

amount of volume changes in confined soils beneath foundations or
grade slabs.

The 1L, (PL and PI) and SL are determined in accordance with
ASTM’s D-423, D-424 and D-427, respectively.

GRAIN SIZE DISTRIBUTION

Grain Size Tests are performed to aid in determining the soil
classification and the grain size distribution. The soil samples
are prepared for testing according to ASTM D-421 (dry
preparation) or ASTM D-2217 (wet preparation). If only the grain
size distribution of soils coarser than a number 200 sieve (0.074
mm opening) is desired, the grain size distribution is determined
by washing the sample over a #200 sieve and after drying passing
the samples through a standard set of nested sieves. If the

TVA-00014870
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grain size distribution of the soils finer than the #200 sieve is
also desired, the grain size distribution of the soils coarser
than the #10 sieve is determined by passing the sample through a
set of nested sieves. Materials passing the number 10 sieve are
dispersed with a dispersing agent and suspended in water and the
grain size distribution calculated from the measured settlement
rate of the particles. These tests are conducted in accordance
with ASTM D-422.
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APPENDIX D

TABULATED GROUNDWATER LEVEL DATA FOR
SELECTED MONITORING WELLS
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Kingston Fossil Plant - Groundwater Level Data for Selected Monitoring Wells

(Continued)
| B-1 B-2 B-3 RAINFALL (IN.)
Well Elevations 7821 795.3 811.4 24:00 - 24.00
Depth Elevation Depth Elevation Depth Elevation
04/09/2004 7.75 774.35 15.80 779.50 29.00 782.40 0.00
04/10/2004 782.10 795.30 811.40 0.00
04/11/2004 782.10 795.30 811.40 0.70
04/12/2004 782.10 795.30 811.40 0.80
04/13/2004 7.60 774.50 16.10 779.20 29.10|" 782.30 1.00
04/14/2004 782.10 795.30 811.40 0.10
04/15/2004 7.35 774.75 16.20 779.10 29.35 782.05 0.00
04/16/2004 782.10 ’ 795.30 811.40 0.00
04/17/2004 782.10 795.30 811.40 0.00
04/18/2004 782.10 795.30 811.40 0.00
04/19/2004 782.10 795.30 811.40 0.00
04/20/2004 7.85 774.25 16.45 778.85 29.45 781.95 0.00
04/21/2004 782.10 795.30 811.40 0.10
04/22/2004 782.10 795.30 811.40 0.18
04/23/2004 8.30 '773.80 16.60 778.70 29.75 781.65 0.18
04/24/2004 782.10 795.30 811.40 0.00
04/25/2004 782.10 795.30 811.40 0.01
04/26/2004 8.38 773.72 16.73 778.57 30.00 781.40 0.03
04/27/2004 782.10 795.30 811.40 0.00
04/28/2004 782.10 795.30 811.40 0.00
04/29/2004 782.10 795.30 811.40 0.00
04/30/2004 8.60 773.50 17.00 778.30 30.30 781.10 0.00
05/01/2004 782.10 795.30 811.40 0.00
05/02/2004 782.10 795.30 811.40 0.00
05/03/2004 8.53 773.57 17.13 778.17 30.60 780.80 0.00
05/04/2004 782.10 795.30 811:40 0.00
05/05/2004 782.10 795.30 811.40 0.00
05/06/2004 8.66 773.44 17.30 778.00 30.64 780.76 0.00
05/07/2004 782.10 795.30 811.40 0.00
05/08/2004 782.10 795.30 811.40 0.00
05/09/2004 782.10 795.30 811.40 0.00
05/10/2004 782.10 795.30 811.40 0.10
05/11/2004 9.00 773.10 17.60 777.70 31.00 780.40 0.30
05/12/2004 782.10 795.30 811.40 0.00
05/13/2004 782.10 795.30 811.40 0.25
05/14/2004 9.35 772.75 17.75 777.55 31.10 780.30 0.00
05/15/2004 782.10 795.30 811.40 0.00
05/16/2004 782.10 795.30 811.40 0.00
05/17/2004 782.10 795.30 811.40 0.00
05/18/2004 945 772.65 17.85 777.45 31.45 779.95 0.00
05/19/2004 782.10 795.30 811.40 0.00
05/20/2004 782.10 795.30 811.40 0.00
05/21/2004 9.75 772.35 18.17 777.13 31.65 779.75 0.00
05/22/2004 782.10 795.30 811.40 0.00
D-5§

TVA-00014899



B-1 B-2 B-3 RAINFALL (IN.)
Well Elevations 782.1 795.3 811.4 24:00 - 24:00
Depth Elevation Depth Elevation Depth Elevation
05/23/2004 782.10 795.30 811.40 0.00
05/24/2004 782.10 795.30 811.40 0.00
05/25/2004 9.95 772.15 18.35 776.95 31.83 779.57 0.00
05/26/2004 782.10 795.30 811.40 0.90
05/27/2004 782.10 795.30 811.40 0.00
05/28/2004 10.12 771.98 18.55 776.75 32.15 779.25 0.30
05/29/2004 782.10 795.30 811.40 0.00
05/30/2004 782.10 795.30 811.40 0.10
05/31/2004 782.10 795.30 811.40 0.80
06/01/2004 782.10 795.30 811.40 0.00
06/02/2004 9.98 772.12 18.87 776.43 32.42 778.98 0.2
06/03/2004 782.10 795.30 811.40 0
06/04/2004 782.10 795.30 811.40 0.35
06/05/2004 782.10 795.30 811.40 0
06/06/2004 782.10 795.30 811.40 0
06/07/2004 . 782.10 795.30 811.40 0
06/08/2004 10.34 771.76 19.24 776.06 32.71 778.69 0
06/09/2004 782.10 795.30 811.40 0
06/10/2004 782.10 795.30 811.40 0
06/11/2004 782.10 795.30 811.40 0
06/12/2004 782.10 795.30 811.40 0.5
06/13/2004 782.10 795.30 811.40 0
06/14/2004 10.7 771.40 19.61 775.69 33.1 778.30 0
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APPENDIX E

CHEMICAL ANALYSIS OF GYPSUM LEACHATE SAMPLES FROM
CUMBERLAND FOSSIL PLANT
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APPENDIX F

OPTION A - FACILITY SUBREGIONS AND PROFILES FOR
SEEPAGE MODEL SIMULATIONS
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APPENDIX G
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APPENDIX J

SELECTED GROUNDWATER QUALITY DATA FOR MONITORING
WELLS 4A, 4B, 5,5A, AND 5B
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Groundwater Quality Data for Selected Wells

Sample
Well Date Arsenic | Cadmium | Copper | Mercury Nickel | Selenium | Zinc
KIF-4A 07/02/76 1 60 0.2 50 1 200
KIF-4A 03/09/77 4 1 10 2 50 1 10
KIF-4A 01/11/89 1 3 20 1 620
KIF-4A 03/29/89 1 2 10 1 440
KIF4A 06/28/89 2 2 20 1 480
KIF-4A 09/13/89 2 5 10 140 1 690
KIF-4A 11/29/89 1 4 40 1 1200
KIF-4A 03/06/90 3 5 90 1 820
KIF-4A 06/05/90 6 4 10 1 870
KIF-4A 09/05/90 4 5 40 1 830
KIF4A 12/04/90 1 3 30 1 790
KIF4A 03/20/91 3 4 10 1 860
KIF4A 12/17/91 13 3 50 670
KIF4A 03/03/92 1 5 160 830
KIF4A 06/02/92 2 3 170 810
KIF-4A 00/01/92 3 4 10 790
KIF-4A 12/07/92 2 3 10 120 670
KIF-4A 06/08/93 1 2 10 100 .660
KIF-4A 12/09/93 9 2 10 180 650
KIF-4A 06/13/94 1 3 10 98 580
KIF-4A 12/06/94 3 5 10 110 560
KIF4A 06/21/95 2 10 92 450
KIF4A 12/11/95 1 10 99 400
KIF-48 07/02/76 1 | 180 0.6 310 1 2
KIF-48 03/09/77 4 1 10 2 80 1 10
KIF-4B 01/11/89 2 0.1 10 1 10
KIF-4B 03/29/89 2 0.1 10 1 40
KIF-4B 06/28/89 6 0.4 30 1 70
KIF-48 09/13/89 4 0.5 20 20 1 80
KIF-4B 11/29/89 6 0.4 20 1 110
KIF4B 03/06/90 2 0.6 10 1 100
KIF-4B 06/05/90 2 0.3 10 1 60
KIF4B 09/05/90 3 0.8 40 1 30
KIF-4B 12/04/90 6 0.3 10 1 70
KIF-4B 03/20/91 2 0.3 10 1 10
KIF-4B 06/04/91 10 0.4 10 1 30
KIF-48 09/10/91 11 0.5 10 1 40
KIF-4B 12/17/91 7 0.3 30 20
KIF-4B 03/03/92 1 0.1 10 10
KIF-4B 06/02/92 1 0.5 80 100
KIF-48 09/01/92 1 0.3 10 40
KIF-4B 12/07/92 5 0.4 10 9 60
KIF-4B 06/08/93 1 0.1 10 3 40
KIF-4B 12/09/93 1 0.1 10 16 10
KIF-4B 06/13/94 1 0.5 10 23 40
KIF-4B 12/06/94 1 10 15 10
KIF-4B 06/21/95 1 10 13 10
KIF-4B 12/11/95 6 10 84 90
KIF-4B 12/03/96 2 0.1 10 5 10
KIF-4B 12/04/96 1 0.2 10 7 100
KIF-4B 05/07/97 1 0.3 10 19 10
KIF-4B 05/08/97 1 0.2 10 1 10
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Groundwater Quality Data for Selected Wells (continued)

Sample
Well Date Arsenic | Cadmium | Copper | Mercury | Nickel Selenium Zinc
KIF-4B 12/09/97 3 0.3 10 16 50
KIF-4B 12/10/97 3 0.9 10 2 10
KIF-4B 06/30/98 1 0.5 10 32 40
KIF-4B 12/02/98 1 0.3 10 14 20
KIF-4B 12/03/98 3 2 10 39 50
KIF-4B 12/06/99 1 0.1 10 6 10
KIF-4B 12/07/99 1 0.4 10 11 13
KIF-4B 12/14/00 2 0.1 10 0.2 27 1 28
KIF-4B 06/28/01 1 0.18 12 0.2 2 1 11
KIF4B 12/31/01 4.2 1 10 0.1 3.3 1 17
KIF-4B 06/28/02 1 0.1 10 0.1 7 1 10
KIF-4B 01/08/03 0.1 10 0.1 7.9 2.2 10
KiF-4B 06/16/03 1 0.5 10 0.1 16 1 40
KIF-4B 09/02/03 1.2 0.32 10 0.1 8.4 0.9 20
KIF-4B 12/29/03 0.4 0.29 10 0.1 7.9 0.3 10
KIF-4B 03/10/04 2 0.33 10 0.1 1.1 0.5 10
KIF-4B 06/07/04 4 0.4 10 0.1 1 30
KIF-4B 09/14/04 1 0.1 10 0.1 1 1 10
KIF-5 07/02/76 1 40 0.2 50 1 80
KIF-5 03/09/77 4 1 10 2 50 1 10
KIF-5 01/11/89 2 0.1 20 1 130
KIF-5 03/29/89 2 0.3 80 1 150
KIF-5 06/28/89 2 1 60 - 1 100
KIF-5 09/13/89 3 0.5 30 33 1 230
KIF-5 11/29/89 3 0.1 30 1 310
KIF-5 03/06/90 5 1 70 1 210
KIF-5 06/05/90 3 0.3 30 1 190
KIF-5 09/05/90 7 0.5 30 1 170
KIF-5 12/04/90 16 0.1 50 1 140
KIF-5 03/20/91 4 0.2 10 1 120
KIF-5 12/17/91 12 0.5 50 220
KIF-5 03/03/92 4 0.2 40 _140
KIF-5 06/03/92 17 1 20 60
KIF-5 06/30/92 10 40
KIF-5 09/01/92 17 0.1 10 30
KIF-5A 07/02/76 1 90 0.2 180 1 410
KIF-5A 03/09/77 8 1 10 2 60 1 50
KIF-5A 03/28/89 1 0.3 10 1 10
KIF-5A 09/13/89 3 0.5 30 33 1 230
KIF-5A 11/29/89 3 0.1 30 1 310
KIF-5A 03/06/90 5 1 70 1 210
KIF-5A 03/07/90 2 1 100 1 80
KIF-5A 06/07/90 8 0.6 10 1 40
KIF-5A 09/06/90 2 0.9 10 1 10
KIF-5A 12/05/90 1 0.3 10 1 1300
KIF-5A 03/21/91 1 0.5 20 1 220
KIF-5A 12/17/91 5 0.5 10 90
KIF-5A 12/17/91 12 0.5 50 220
KiF-5A 06/30/92 10 250
KIF-5A 08/20/92 190 1200
1-3
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Groundwater Quality Data for Selected Wells (continued)

Well Sample Date Arsenic Cadmium Copper | Mercury Nickel Selenium | Zinc
KIF-5B 03/09/77 4 1 20 2 50 1 200
KIF-58 01/11/89 1 0.1 10 1 10
KIF-58 03/29/89 1 1 10 1 10
KIF-58 06/28/89 2 0.1 10 1 20
KIF-5B 09/13/89 1 0.1 10 12 1 60
KIF-58 11/29/89 1 0.2 10 1 180
KIF-5B 03/06/90 1 0.4 20 1 50
KIF-5B 06/05/90 1 0.1 10 1 40
KIF-5B 09/05/90 1 0.5 30 1 20
KiF-5B 12/04/90 4 0.3 10 1 10
KIF-58 03/20/91 1 0.1 20 1 10
KIF-5B 12/17/91 7 0.2 20 110
KIF-5B 03/03/92 1 0.2 10 20
KIF-5B 06/03/92 47 1 (1000)* 250
KIF-58 06/30/92 10 260
KIF-5B 09/01/92 3 0.2 10 110

["Average Concentration=__| 38 | 1.0 2% | 06 | 4 | 10 [210]
* outlier
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