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SUMMARY

The expansion of Class II 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 piezometers, 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" cr/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.

e 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.

e 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

TVA-00015707



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.

TVA-00015708



.

Proposed Disposal Area

Existing Ash Disposal Area
Section Lines

TVA Boundary
Overburden Well
0. Bedrock Well
0 Soil Boring
O Abandoned Well

Date of Photography 12/98

TVA-00015709



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 fi. 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, ¢.g. arsenic,
chromium, and zinc. Soil cation exchange capacities ranging from 6.6 to 34 megq/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, groundwatef quality, and groundWater use in the site vicinity.
Hydrogeologic and water quality data were derived from previous groundwater investigations at the
plant site. Local groundWéter 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 northeast-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
(Powell et al,, 1994). With the exception of the New Madrid 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
Creck 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 undetected'by 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, i.e., 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 penod 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 seasonal 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 (Kv)
for nine fly ash samples range from 3.6x10” to 8.3x10°° cm/s and exhibit a median value of 2.0x10°
cm/s. The two field measurements of fly ash horizontal conductivity (Kp) 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 5x10” 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” cm/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) w111 be requn'ed of buffer materials.

Clay cap material will require hydraulic conductivities equal to or less than 10'7 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 35-53-35 N 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 35-53-41.5N 84-32-14 W X
Well 5 Swan Pond Rd north of Hwy 70 35-53-44.5N 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 35-54-07 N 84-31-37 W X
Well 10 Swan Pond Rd north of Hwy 70 35-54-00.5 N 84-31-41W 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 35-53-55N 84-31-50 W X
Well 16 Swan Pond Rd north of Hwy 70 35-53-53N 84-31-53 W X
Well 17 Swan Pond Rd north of Hwy 70 35-53-55N 84-31-56 W X
Well 18 Swan Pond Rd north of Hwy 70 35-53-52N 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 84-28-59W 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 na 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 n/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 is
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 shurry 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.e., 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;3-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 CcCcC Leachate' Leachate’

Aluminum ug/L 200 150 <50 280.0
Antimony pg/L 6 <3 9.3
Arsenic pg/L 50 750 1.0
Barium pg/L 2000 40 71.5
Beryllium ug/L 4 <1 1.0
Boron ng/L 730 42,500.0
Cadmium ng/L 5 0.25 2 11.9
Chloride mg/L 250 79 1,300.0
Chromium ng/L 100 100 <1 2.3
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 ug/L 50 580 1,490.0
Mercury ug/L 2 0.77 0.1 34
Nickel _ pg/L 100 52 3 106.5
Selenium pg/L 50 50 <1 137.0
Silver pg/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 pg/L 250 130 3,020.0
Thallium ug/L 2 <2 <2
Vanadium ng/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 Jor 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 ofgthe 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

v Initial Volumetric Hydraulic
: Total Field Wilting | Moisture Content | Conductivity
Media Type | Porosity | Capacity' | Point’ (%) ~ (cmYs)
Top Soil 0.46 0.23 0.12 0.23 37x10"
Clay Cap 0.43 0.37 0.28 0.37 1.0x 107
Fly Ash 0.47 0.40 0.12 0.22-0.32 2.0x10°
Gypsum 0.68 0.54 0.28 0.50 51x10°

Bottom Ash 0.53 0.15 0.06 0.10 93x10°
Geologic Buffer 043 037 0.28 0.37 1.0x 10°

"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® cmy/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 LAI 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/day®® 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 mm/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 répresents 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 (cm/s)
New Fly Ash (varies) 2.0x10° 1.0x10*
New Gypsum (varies) 51x10° 51x10"
Bottom Ash 2.0%3.0° 93x103 1.0 x 107
Geologic (Clay) Buffer 3.0 1.0x 10° 1.0x10°
Existing Fly Ash 30.0 20x10° 1.0x 107
Alluvial Clay 20.0 4.0x 107 9.0x 10
Alluvial Sand 10.0 1.0x10* 1.0x10°

*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 shuiced 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 fi 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 cm/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 approximately 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 seepage 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° cm/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. |

4.3.3 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 NH;-N
concentration in SPC after full mixing of the predicted maximum loading (0.424 kg/day) with the
7Q10 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 NO3-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=75 | pH=8.0 | pH=8.5 | pH=7.0 | pH=7.5 | pH=8.0 | pH=8.5
15 5.73 423 | 236 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

“Assumes Salmonids absent and fish early life stages present.
YCMC 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
loading 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 NH;-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 NH3-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 Section 4.3.1
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 leachate 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.
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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 NH;3-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
limits 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%.

45  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" cr/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 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 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 froni “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 3043041009/0001

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 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 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 type‘sr obtained at various eleQations were collected for testing.
Undisturbed Sanipling

The relatively undisturbed soil samples were obtained by pushing a section of 3;inch ODb,,
16-gauge steel tubing into the soil at the desired sampling fevel. 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.
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TVA Kingston Fossil Plant Ash Disposal Area ' o 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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- 1. SILTY CLAY WITH CHERT FRAGMENTS - FILL 4 SPT-1 3-7-11 b . i
VERY STIFF, GRAY, DRY TO SLIGHTLY MOIST, :
- 4 SANDY CLAYEY SILT - ASH - - E
i 1 VERVDENSE 7O VERY LOOSE, GRAY, SLIGRTLY ~ ) i \ 1
- 1 MOIST TO WET, SILTY SAND - ASH 4 N ]
UD-1 0.5-0.5 N\
- 5 — 776.8 5
i | |sPr2 15-25-26
- 10 — 778 4 10
| i - sn~3§ 456 V 1
— 15 | NOTE: AT ABOUT 15.0' STARTED INTRODUCING 766.8 15
. 1 WATER INTO THE BOREHOLE TO REDUCE PIPING OF 4 spT4 2-1-1 .
g | SUBSURFACE MATERIALS INTO AUGERS. ] |
- 20 — 761.8 — 20
- - - SPT-5 woh-woh-1 | -
- 25 — 756.8 25
- . -4 SPT-6 123 F .
- 30 — 751.8 = 30
- - -+ SPT-7 woh-woh-1 A -
é_ 35 - 746.8 — 35
] 1 -4 SPT-8 woh-woh-! | -
stk J J L i
E3N A 4
Z . !
-]
S| 40 741.8 — 40
§ 8 1 - SPT-% woh-woh-I F -
g o o e e - L -
sL I FIRM TO VERY SOFT, GRAY, WET, SANDY CLAYEY 4 . -
= SILT/SILTY CLAY - ASH
8L s 736.8
- 0 10 20 30 40 S0 60 70 80. 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING 3 SOILTEST BORING RE! QRD
PERFORMED USING AN AUTOMATIC HAMMER. — === S
PROJECT: TVA Kingston Ash
. DRILLED: March 8, 2004 BORING NO.: B-1
(PROJ. NO.: 3043041009/0001 PAGE 1 OF 2
THIS RECORD 1S A REASONABLE INTERPRETATION OF . N
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins ﬁ C
LOCATION SUBSURFACE CONDITIONS AT OTHER ) .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice M A I E
INTERFACES BEWEEN STRATA ARE APPROXIMATE. i
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By: _— —

e ——————————————

TVA-00015768



GIBB.GDT 4/6/04

SOIL 3043041009 01.GPJ LAW

® SOIL CLASSIFICATION L | & |_SAMPLES [ rgo Moo TG0
£ ‘ N RKS E L 1 N-GOUNT © —L
g; AND REMA G E D I( A FINES (%)
E v
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N S ; Y © % @® SPT (bpf)
- -
i ({? | SYMBOLS AND ABBREVIATIONS BELOW. D 7(31:)8 T k3 E = 10 20 30 40 50 60 70 80 90 100
FIRM TO VERY SOFT, GRAY, WET, SANDY CLAYEY .
4 SILT/SILTY CLAY - ASH 4SPT-10 1-2-3 o
- 50 — 731.8 50
- - 4SPT-11ES  woh-1-1 b
R | VERY SOFT TO SOFT. GRAY, MOIST, SANDY SILTY i i
CLAY - ALLUVIUM
- 55 — 726.8 — : 55
- - 4SPT-12 woh-wob-wolT -
- 60 — 721.8 60
- . 4SPT-13 woh-woh-3 -
R I~ VERYLOGSETO FTRM, GRAY, WET CLAYEY /SILTY | A J
SAND - ALLUVIUM
- 65 — - 716.8 — 65
R 4 4{up=2 2020 | &
L 4 IspT-14 222 -
- 70 — - 711.8 — 70
- b 4SPT-15 woh-3-3 | 4
- 75 — L 706.8 — 75
- 4 4spPT-16 568 I -
— 80 =| NOTE: GRAVEL OBSERVED IN SAMPLE INTERVAL 701.8 %0
5 1 FROM 80.0°' TO 81.5' 4SPT-17 566 | -
! i : J R ]
! A ?2UzG.ER REFUSAL AT 82.2° BORING TERMINATED AT B ] i i
- 85 — L 696.8 — 85
i 6918 0 1620 30 40 S0 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING ) SOII:' TES:I' BOBING RFCORD
PERFORMED USING AN AUTOMATIC HAMMER. — :
PROJECT: TVA Kingston Ash )
DRILLED: March 8,2004 BORING NO.: B-1
LPROJ. NO.: 3043041009/0001 PAGE 2 OF 2]
TI0S RECORD 1S A REASONABLE INTERPRETATION OF - L ’
T CURFACE CONDITIONS AT THE EXPLORATION Driller : Akins /j MA C TE C
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. cked By:

———

TVA-00015769




SOIL 3043041009 01.GP] LAW GIBB.GDT 4/7/04

P SOIL CLASSIFICATION L | E SAMPLES PLOW  NM(%)  LL()
E | L . N-COUNT @ © @
; AND REMARKS G E o IT A FINES (%)
E v Y

H SEEKEY SaILl\sdB%lb SHEET FOR E)&LSANAHON OF g f, g b 3 % ® SPT (bpf)

L@ _ SYMBOLS AND ABBREVIATIONS BELOW. ol ZEEZ | 1020 30 40 50 60 70 80 90 100
~NOTE. B-1A WAS OFFSET APPROXIMATELY 22.0 ® :

L . ] SOUTH WEST OF B-1. ZEA i A |
- . 1 AUGER BORING FROM 0.0 TO5.0 USEDFORIN-SITU [ | [ . - ]
L 1 HYDRAULIC CONDUCTIVITY TESTING. SENAY i ! .
— 5 1 BORING TERMINATED AT 5.0 776.8 5
- 10 L 771.8— 10
- 15 L 766.8 — 15
= 20 — I~ 761.8' — 20
L 25 L 756.8 — 25
I~ 30 - — 751.8 — 30
- 35 L 746.8 — 35
- 40 L 741.8— n
-4 1363 010 20 30 40 50 60 70 80 90 100

(PROJECT: TVA Kingston Ash

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.

' DRILLED: March 15, 2004 BORING NO.: B-1A
|PROJ. NO.: 3043041009/0001 .~ PAGE 1 OF 1
Driller : Akins V., V
Prepared By:Justice J MAC TE C
Checked By: —

TVA-00015770




2 SOIL CLASSIFICATION L|oE SAMPLES _| FLgn W00 -39
P AND REMARKS el e | LI & FINES (%)
E v | Bly
H SEEKEY SYMBOL SHEET FOR EXPLANATION OF N E Plose @ SPT (bph)
| ® S AND ABBREVIATIONS BELOW. Pl 2E2 | 1020 30 40 50 60 70 80 9 100
—NGTE B-1B WAS OFFSET APPROXIMATELY 47.0 - '
| ] SOUTH WESTOF B-1. L ! ]
‘ L 4 AUGER BORING FROM 00" TO 5.0 USED FOR IN-SITU - . - .
| | HYDRAULIC CONDUCTIVITY TESTING. X | X -
— 5. ~"BORING TERMINATED AT 5.0 776.8 5
L 10 L 771.8 — 10
L 15 — 7668 . 15
L 20 L 761.8 : : 20
25 - L 756.8 — 25
- 30 - L~ 751.8 — ' 30
Sk 35 — 746.8 — 35
(]
at . - 1 . - -
2
ok 4 5 - L .
N i | i
z I
-l
Sk 40 7418 ~ 40
(=3
g - - . - - - -l
I A ] i ]
§ - - - i - -t
2 A - . .
o= 736.8 070 20 30 40 30 60 70 80 90 100
REMARKS: ~ SOIL TEST BORING RECORD ‘-
- ? : \
PROJECT: TVA Kingston Ash
DRILLED: March 15,2004 BORING NO.: B-1B
‘ | PROJ. NO.: 3043041009/0001 PAGE 1 OF 1

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. h -
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ecked By:

4 MACTEC

TVA-00015771




° SOIL CLASSIFICATION L | E SAMPLES PLOA)  NMOH)  LLEO
E L N-COUNT e— =
P AND REMARKS 6| E \ T A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N E Pl oty ® SPT(bph)
. ° 32
@ | SYMBOLS AND ABBREVIATIONS BELOW. L I ) 22 | 1020 30 40 50 60 70 80 90 100
STIFF RED-BROWN, SLIGHILY MOIST, SILTY CLAY
. 1 WiTH CHERT FRAGMENTS - FILL 4'sPT-1 5516 F .
DENSE TO FIRM, GRAY, SLIGHTLY MOIST TO WET,
i 4 CLAYEY/SILTY SAND - ASH - - -
- 5 - 790.3 ~ UD-1 0-1.5 \\ ‘ 5
i spr2 18-30-14 | > ’
10 — 785.3 — / 10
- . 4 sPT-3 101117 ~ 4
L 15 780.3 — \\ 15
- . 4 up=2 020 F 4
I i 1 spT<4 132326 | -
- 20 — 775.3 . ./ 20
3 . 4 SPT-5 10-8-16 | -
35 — 7703 - ' 25
- 3 AVA 4 sPT6 81414 + -
- 30 < NOTE: AT ABOUT 30.0° STARTED INTRODUCING 765.3 ; 30
s 1 WATER INTO THE HOLE TO REDUCE PiPING OF sp17 443 F .
i | SUBSURFACE MATERIALS INTO AUGERS. ] I |
<F I~ VERY SOFT, GRAY, WET, SANDYSILTY CLAY - ASH 4 | .
g
2 35 — 760.3 = 35
[V
=r .  4SPT-8 woh-1-1 -
Zt 1 STIFF TO VERY SOFT, BROWN, RED-BROWN, AND R B
< OLIVE BROWN, MOIST TO WET, SILTY CLAY WITH
= 4 COAL FRAGMENTS, CHERT FRAGMENTS, AND SOME - -
EL 4o | ASH-FILL 40
<
g_ i E i SPT-9 245 -
- - - -
gl
%L 45
010 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING ~SOIL T EST BORING RECO!}D
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 g MA C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER P X )
LOCATIONS AND AT OTHER TIMES MAY DIFFER. repared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL $Al

TVA-00015772




/6/04

SOIL 3043041009 01.GPJ LAW_GIBB.GDT 4.

2 SOIL CLASSIFICATION L |k SAMPLES _| PLgo MO LL (%)
H SEE KEY SYMBOL SHEET FOR EXFLANATION OF N 5 Plebe ® SPT (bph)
REVIA . - k]
@ A ELOW Pl O1T ZEE | 10 20 30 40 50 60 70 80 90 100
STIFF 10 VERY SOFT, BROWN, RED-BROWN, AND -
3 4 OLIVE BROWN, MOIST TO WET, SILTY CLAY WITH - UD-3 0-2.0
COAL FRAGMENTS, CHERT FRAGMENTS, AND SOME
o 1 ASH-FILL T N
o - 4SPT-10 woh-woh-wol -
|- 50— 745.3 ~ 50
- s +4SPT-11 woh-woh-1 K -
L 1 VERY LOOSE, GRAY, WET, SILTY CLAYEY SAND - 4 B .
ASH
k- 55 - 740.3 — - 55
L 4 b SPT-]2§ woh-1-woh T -
- 60 — 735.3 - 60
- & ~SPT-13] 6-3-1 ) -
L 1VERY SOFT TO STIFF, ORANGE BROWN AND OLIVE 4 ' R p
GRAY, WET TO.MOIST, SILTY/ SANDY CLAY WITH A
- 4 FEW ROOTS - ALLUVIUM . - : 1
- 65 — 7303 — 65
" 4 +sPT-14 1-woh-1 | .
i . 4 , B R
- 70 — b= 725.3 — 70
L 4 ub4 2020 | , .
L 4 <4SPT-15 4-2-5 - 7
- 75 720.3 ~ : 75
s - 1SPT-16 146 F &
R I VERYLOOSETO FIRM, OLIVE GRAY, WET, SILTY /| - ! R
CLAYEY SAND - ALLUVIUM
- 80 — 715.3 - 80
- - 4SPT-17 woh-1-1 -
- 85 — — 710.3 \ 85
- dspT-1ES 5108 \( .
L . ?;JGER REFUSAL AT 87.5. BORING TERMINATED AT L i L i =
5
L
%0 7053 010 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENET RATION RESISTANCE TESTING B SOIL TESTBORINGRE xo
PERFORMED USING AN AUTOMATIC HAMMER. = S
PROJECT: TVA Kingston Ash
DRILLED: March 4, 2004 BORING NO.: B-2
(PROJ. NO.: 3043041 009/0001 PAGE 2 OF 2
IS RECORD IS A REASONABLE INTERPRETATION OF : * .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins 4 MA C TE C :
LOCATION. SUBSURFACE CONDITIONS AT OTHER - J
LOCATIONS AND AT OTHER TIMES MAY DIFFER, Prepared By:Justice .
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. cxed By. -

TVA-00015773



® SOIL CLASSIFICATION L | E SAMPLES PLOW  NMOR) LA
3 AND REMARKS E| L [T [ T o ‘
T g s D $ A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N ;:, Pl © % @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (0] T |E| 282
@ ‘ 7953 =& & 10 20 30 40 SO 60 70 80 90 100
NOTE. B-2A WAS OFFSET APPROXIMATELY 15.0° -
4 SOUTH WEST OF B-2. L J X J
1 AUGER BORING FROM 0.0' TO 5.0' USED FOR IN-SITU 3 1 i b
L 1 HYDRAULIC CONDUCTIVITY TESTING. N J R J
— 5 ~T"BORING TERMINATED AT 5.0 790.3 5
- 10 L 785.3 — 10
- 15 ] - 780.3 =~ 15
— 20 — - 775.3 — 20
- 25 — - 770:3 — 25
- 30 — - 765.3 — y 30
-
S 35 - ~ 760.3 - 35
g v
3k J R 4 s 2
=<
o+ R L - L 4
zl J
2 L N L i
-
zf - L g N J
=I 40 - 755.3 = 40
é = - R u - L. -
§ - - - -t - -t
st . B ] I i
2k - - . - o
sl 45 7503
: 0 10 20 30 40 S0 60 70 80 90 100
REMARKS: SOIL TEST BORING RECORD |
' N W
PROJECT: TVA Kingston Ash ~
‘ DRILLED: March 15,2004 BORING NO.: B-2A
\PROJ. NO.: 3043041009/0001 - PAGE 1 OF 1
" THIS RECORD IS A REASONABLE INTERPRETATION OF .. .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins g ‘ :
LOCATION. SUBSURFACE CONDITIONS AT OTHER . N
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice J MAC I E C
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. eC y: -

TVA-00015774




SOIL CLASSIFICATION
AND REMARKS

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

VERY S1IFF, GRAY, SLIGHILY MOIST, SANDY
CLAYEY SILT - ASH

.‘ . |+ BeRsE TOVERY LOOSE, GRAY, SLIGHTLY MOISTTO
WET, SILTY / CLAYEY SAND - ASH

10
- 15
20 -

25

L~ 30 ~—
<t 4
8t -
-
sk 35
<

=tk 4
£

o- -
EAN N
<

-

2l 4
=t 40 —
<@

=t i -
L]

g- B
sl
—_Jt_ .
=

@l 45

REMARKS: = STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

gZmome

SAMPLES PL (%) NM (%) LL (%) 1

) N-COUNT o— © —

D }'{ A FINES (%)

Er| w2t ® SPT (b90

T E| s BB 3

2&8 10203040506070-8090100
SPT-1 3812 F

- 5
4 spT2 7-16-18 F 4
- \ 10
4{sp1-3 122227 -
. 4 15
4 SPT4 2-5-5 - : R
- . 20
4 SPT-5 232 F .
- 25
- SPT-6 woh-1-1 e
~ 30
4 SPT-7 woh-woh-1 4
- 35
4 SPT-8 1412 , -
i N w
4 sPT-9 101818 F 4

0 102030405060708090100

"~ SOIL TEST BORING RECORD:

— ,
PROJECT: TVA Kingston Ash ik )
DRILLED: March 3,2004 BORING NO.: B-3

LPROJ .NO.: 3043041005/0001

PAGE 1 OF 2

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

Driller : Akins
Prepared By:Justice
Checked By:

4 MACTEC _

- —S— mnmms—m n s

TVA-00015775



° SOIL CLASSIFICATION L | E SAMPLES Loy NMeo WO
RKS E L 1. N-COUNT
¥ AND REMA G E o II A FINES (%)
E v Y
H SEE KEY SYMBOL SHEET FOR EXPLANATIONOF | N ElPl it @ SPT (p)
® SYMBOLS AND ABBREVIATIONS BELOW. D ) N 1El 222 | 10 20 30 40 50 60 7 80 50 100
- 45 ——DENSETO VERY LOOSE, GRAY, SLIGHTLY MOIST TO 7658
1 WET, SILTY / CLAYEY SAND - ASH 1spT-10 71714} -
i |~ VERY SOFT, GRAY, WET, SANDY SILTY CLAY-ASH . A .
L 50 760.8 — 50
- b 4SPT-11 woh-woh-1 -
X -‘VE&'YiGOEETG‘ﬁKYTw’EfTS?iﬂ'D‘-R}T ‘‘‘‘‘ ] | i
L 55 : 755.8 — s5
| ) : . 4sPT-12 1421 -
! VERY SOFT BROWN, WET, SILTY CLAY WITHCOAL 177 , _ I B j
AND CHERT FRAGMENTS - FILL 7
- 60 — 7508 : - 60
d - 7 4SPT-13 woh-woh-1 T -
o - ¥ Z / -l 3 -
A [ TOGSE GRAY, WET, CLAYEY SILTY SAND WITH . - A _
GRAVEL - ASH :
_ 65 — 745.8 ~. 65
s . JspT-14 444+ .
i | NOTE: AT A DEPTH OF 70.0' ATTEMPTED TO SEAT i ! i
SPLIT.SPOON BUT REFUSED AT 50.0. SUBSURFACE c
- { MATERIAL SUSPECTED TO HAVE PIPED IN AUGERS. 4 | - -
! | FLUSHING OF BOREHOLE WITH WATER WAS | : i |
UNSUCCESSFUL.
— 70 ~TBORING TERMINATED AT 70.0° - 740.8 1 70
L 75 L 735.8 — : 75
st ] " i s ]
SH - L. e L -
-
S 80 - 730.8 80
5
oL i a i A i
@
oF - - - 5 -
EAR 4 N -
2 i X
-
=F i " i A i
oL g5 — - 725.8 85
<
D= - - -t - -
g .
= i i i K i
§ . - L - - .
d - - -l - -
2L
172}
%0 ~ 7208 $1620 30 40 50 60 70 80 90 100
REMARKS: ~ STANDARD PENETRATION RESISTANCE TESTING .~ o SOIL TEST BORINGRES.:QRD o
PERFORMED USING AN AUTOMATIC HAMMER. —
PROJECT: TVA Kingston Ash
. DRILLED: March 3, 2004 ~ BORING NO.: B-3
| PROJ. NO.: 3043041009/0001 PAGE 2 OF 2
e e oot
THIS RECORDIS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins g CTE C
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. €C! Y-

e

TVA-00015776



—

2 SOIL CLASSIFICATION L LS PLOG  NMOR LL %)
P AND REMARKS g b T A FINES (%)
H SEE KEY SYMBOL SHEE'{;?R%)(()PLANATXON OF N E ’E Y :’g ° ® SPT (bpf)
- <
@ | SYMBOLS AND ABBREVIATIONS BELOW D T 2&a 10 20 30 40 SO 60 70 80 90 100
B STIFF TO VERY SOFT, GRAY, SLIGHILY MOIST TO ’ '
o 4 WET,CLAYEY/ SANDY SILT - ASH 4 SPT-1 3-6-7 o T
- 5 805.6 5
. . 4SPT-2 236 -
— 10 — 800.6 10
L . - SPT-3 322 N
— 15 795.6 ~ 15
- -1 4 UD-1 0-2.0 H b
R 4 - SPT4 woh-1-1 P 7
- 20 = 790.6 ~ 20
- 1 4 UD-2 0-2.0 - -
L ] J ! 4
o b 4 SPT-5 woh-woh—wol'T -
— 25 — 785.6 25
. - - 4 SPT-6 &= woh-woh-wol 7
— 30 - 780.6 — 30
N 4 . 4 SPT-7 woh-woh-wo{ T
§ - - -l - -
Sb - ] | .
-
E—- 35 - 775.6 — 35
%' o b - SPT-8 woh-1-woh -
IR R . A .
3 1 T ST TOWET A R 4
< v VERY FIRM TO FIRM, GRAY, VERY MOIST TO WET,
=F 4 SILTY/CLAYEY SAND - ASH - o B
Sl 40 - -
21 40 <| NOTE: DRILLER REPORTED "STIFF DRILLING AT 7706 0
§ 3 4 ABOUT38.0. - SPT-9 4-12-14 T -
‘é L. = - o L -]
§ L - - - -
- - - -
°
"’L 45 765.6
REMARKS: - STANDARD PENETRATION RESISTANCE TESTING : SOIL TEST BORINGI{/E(;O‘ S, S
PERFORMED USING AN AUTOMATIC HAMMER. —
PROJECT: Kingston Fossil Plant - Ash Diposal Area W
DRILLED: March 23, 2004 'BORING NO.: B-4
' LPROJ. NO.: 3043041009/0001 PAGE 1 OF 3)
S TS RECORD IS 4 REASONABLE INTERPRETATION OF ) == —
T R ACE CONDITIONS AT THE EXPLORATION Driller : Akins /4 MACTE C
LOCATION. SUBSURFACE CONDITIONS AT CTHER - ,
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice .
L TERFACES BEWEEN STRATA ARE APPROXIMATE. -
R ANSITIONS BETWEEN STRATA MAY BE GRADUAL- Checked By: :

————————EE

TVA-00015777




D SOIL CLASSIFICATION L | E SAMPLES Lpo  NMeo LY
RK E L 1 N-COUNT i
¥ AND REMA S G E D T A FINES (%)
E v Y
H SEEKEY vathOLb SHEE{{\(’)IR _?)(()l;LSANé\LTéON OF N 5 g % : % ® SPT (bpf)
@ SYMBOLS AND ABBREVIATIONS BELOW. D T EE | 1o 20 30 40 50 60 70 80 90 100
FIRV GRAY, VERY MOIST TO WET, SILTY/ CLAYEY .
1 SAND-ASH ASPT-10 81110 .
5 N sTiﬁTG’fA’Y'.'WE'TTC'EA"?ﬁ’S'mb'Y%ﬁZ’TT AR T X J
- 50 — 50
S . 020 .
L . 221 4
- - ERY1.OOSE 70 LOOSE, CRAY WET, CLAVEY SLTY 1 .
L 55 — SAND- ASH . : 55
- : 1-2-1 , 8
- 60 60
i . 1-1-2 4
- 65 65
- . 132 F . -
- 70 — 70
g b SPT-15E2 woh-woh-wo -
‘ - — VERY SOFT, GRAY. WET CLAVETSLT-ASH™ ~ L J
| ] NOTE: AT SAMPLE INTERVAL FROM 75.0 T0 76.5' - -
| .. _| SPLIT-SPOON DROPPED UNDER THE WEIGHT OF THE
75 7
TOOLS.
B - ’ 4SPT-16 woh-woh-wol -~
z ! J ] 5 J
gl | ] R J
21 80 730.6 — 0
<]
= i ] 4
E .
Oor b 4SPT-17 woh-woh-wo N
2l | NOTE: DRILLER REPORTED CLAYEY ALLUVIAL SAND 4 J
] AT ABOUT 830" |
=t 4 VERY LOOSE TO LOOSE, GRAY, VELLOW-BROWN, > &
G|l g5 -| ANDOLIVE GRAY, WET. CLAYEY SAND WITH A FEW 225.6 — g5
3 ROOTS - ALLUVIUM -
gt J 4SPT-18 1-2:1 -
g » - o L] -l
~”
- - - L -
g L % 7206
: 010 20 30 40 50 60 70 80 90 100
CEMARKS: STANDARD PENETRATION RESISTANCE TESTING oo o SOIL TEST BORING
PERFORMED USING AN AUTOMATIC HAMMER. — — ——
: 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 /J MAC TEC
LOCATION. SUBSURFACE CONDITIONS AT OTHER K A
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice \
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. eC Y: e

——————

TVA-00015778



D L CLASSIFICATION L E SAMPLES PL (%) NM (%) LL (%)
; SO ND REMARKS E|l L [T [ = © © -
T g 5 D 1\; A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N ﬁ Pl %% @ SPT (bpf)
a 'SYMBOLS AND ABBREVIATIONS BELOW. D R T |E| 283 ,
@ ] 2&& 10 20 30 40 50 60 70 80 90 100
—7ERY LOOSE TO LOOSE, GRAY, YELLOW-BROWN,  [: - :
- 1 AND OLIVE GRAY, WET, CLAYEY SAND WITH A FEW uD4 0-2.0 =
. || ROOTS-ALLUVIUM | ]
X i SPT-19 1-2-1 :
- 95 =] 95
- - UD-5 020 | -
- . SPT-20 443 F 4
" | BORING TERMINATED AT 98.5' I ] I i
L 100 - L 710.6 — 100
- 105 — - 705.6 105
- 110 — - 700.6 110
L 115 — L 695.6 — 115
— 120 - - 690.6 120
B 125 - L~ 685.6 125
o
ot - ! A A ]
o0
sk J L 4 L 4
EAN i 5 4 A
z A
-
g ™ e - — - -
S 130 - L 680.6 — 130
(-3 - - - - -
g .
L . ! ] A J
g .
§ x - - . - -
:.} = - - - -~ -
2L 135 675.6
: : 0 10720 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING oo SOIL TEST BORING RECORD
PERFORMED USING AN AUTOMATIC HAMMER. =
PROJECT: TVA Kingston Ash W
. DRILLED: March 23,2004 BORING NO.: B-4
LPROJ. NO.: 3043041009/0001 PAGE 3 OF 3)
, \ b,
THIS RECORD IS A REASONABLE INTERPRETATION OF . A
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins Jyf
LOCATION. SUBSURFACE CONDITIONS AT OTHER .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice J MAC I E C
INTERFACES BEWEEN STRATA ARE APPROXIMATE. .
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

TVA-00015779




DT 4/6/04

SOIL, 3043041009 01.GPJ LAW GIBB.G

2 SOIL CLASSIFICATION L | E SAMPLES PLOW  NMCO LD
3 AND REMARKS E| L7 [ o) —°
L4 S E p |I A FINES (%)
" | smesmmenanee | 8| o | 12 553 o srronn
W. - -
) ELO P | BT S22 | 102030 40 50 60 70 80 90 100
AUGER BORING ‘ : -
NOTE: BORING B-4A WAS OFFSET ABOUT 3 FEET i i ’
EAST OF B4. . - -
-5 805.6 5
- 10 800.6 — 10
- 15 795.6 1 15
- { up-i s .
3 1 VERYLOOSE, GRAY, VERY MOIST TOWET, CLAYEY 7] 3 ]
s SILTY SAND - ASH {spT1 - 1
- 20 790.6 20
3 { up-2 X .
L 25 785.6 - 25
. 4 uD-3 3 .
5 -~ SPT-2 woh-woh-woli 7]
| BORING TERMINATED AT 26.5' | ] | i
— 30 - 780.6 — —130
- 35 L 775.6 35
- 40 L 770.6 — 4
L 45
7656 010 207 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING ' SOIL TEST BORING RECORD
PERFORMED USING AN AUTOMATIC HAMMER. = =
E)O(PGIE(;%:%]\:VATER ENCOUNTERED AT TIME OF PROJECT: TVA Kingston Ash
DRILLED: March 24, 2004 BORING NO.: B-4A
\(PROJ. NO.: 3043041009/0001 , PAGE 1 OF 1
THIS RECORD IS A REASONABLE INTERPRETATION OF . . »
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins lf
LOCATION. SUBSURFACE CONDITIONS AT OTHER B
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice J MAC I E C
INTERFACES BEWEEN STRATA ARE APPROXIMATE. N
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By: —

TVA-00015780



2 SOIL CLASSIFICATION SAMPLES OO NMeH) LY
P AND REMARKS 1 N-COUNT GES,
T D ; A FINES (%)
H SEE KEY SY&ABOL SHBEBET F\?R %xrwmon OF E E v o b @ SPT (bpf)
- ©
@] SYMBOLS AND ABBREVIATIONS BELOW. T %% 10 20 30 40 S0 60 70 80 90 100
FiRM TO VERY LOOSE. GRAY, SLIGHTLY MOIST 10
L 1 WET, CLAYEY SILTY SAND - ASH SPT-1 367} f J
L~ 5 5
- - SPT-2 1-11 —
- 10 10
3 . SPT-3 222 i ]
- 15 — 15
- - SPT-4 l-woh-l | -
- 20 — 20
- - SPT-5 B2 woh-2-1 -
L. 25 — 25
- & SPT-6 % woh-woh-woll ~
L. 30 780.2 30
o 1 -4 SPT-7 woh-woh-wo| -
§ L - -t b =
s - . - » -
'é— 35 e 775.2 3 35
g L 4 Xg;Y STIFF, GRAY, SLIGHTLY MOIST, CLAYEY SILT - -4 SPT-8 % 8-12-15 | R
- ORI o e i o e e o s vt o e o oy e
Sf 4 “VERY FIRM, GRAY. SLIGHTLY MOIST, SILTY SAND- - - .
z| | AsH A i -
< ~
-
St 40 770.2 40
§ L 4 NDOTI'_E: BORING TERMINATED DUE TO DIFFICULT 4 SPT-9 5.11-14 l J
2 BORNE LERMNATED AT 915 5 1 - 1
3l | i ! .
._1 o - - L -
3L 45
0 10 20 30 40 50 60 70 80 90 100

EXPLORATION.

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER ENCOUNTERED AT TIME OF

. THIS RECORD 15 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.

(PROJECT: Kingston Fossil Plant - Ash Diposal Area )
DRILLED: March 1,2004 BORING NO.: B-5
(PROJ. NO.: 3043041009/0001 PAGE 1 OF 1)

Driller : Akins ./ )

Prepared By:Jusiice ’JJ MACTEC

Checked By: .

TVA-00015781




° SOIL CLASSIFICATION L| ok SAMPLES T rgw w0 U 2
H sss&sggggsgqlb sngsr FOR TEi)éPLsANA'l‘lON OF N ﬁ 2 o0 @ SPT (bp)
P A} . - E
@ _ ABBREVIATIONS BELOW R I ) ZEE | 10 20 30 40 50 60 70 80 %0 100
—AUGER BORINGFROM 00 TO45.0 -ASH |
[ NOTE: BORING B-5A WAS OFFSET ABOUT 3 FEET 1 [ 1
1 NORTH OF B-S. ' 1 - 1
- 5 805.2 5
L 10 — 800.2 10
- 15 795.2 - 15
- 20 790.2 20
L 25 — 785.2 25
30 780.2 = 30
b - . i .
sk ] i ]
-
S 35 ~ 775.2 3s
]
=4 . i i i
[~}
G- i i i J
s 4 i R
2 "
P
2t 40 770.2 40
& ] ) I I )
-1 T 4 - i
gl | | I R
-l . - - -
L 4
7652 070 20 30 20 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING ~+ " SOIL TEST BORING RE RD
PERFORMED USING AN AUTOMATIC HAMMER. = ‘ <
PROJECT: TVA Kingston Ash
' DRILLED: March 2, 2004 BORING NO.: B-5A
| PROJ. NO.: 3043041009/0001 : PAGE 1 OF 3
THIS RECORD IS A REASONABLE INTERPRETATION OF . . N
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins g
LOCATION. SUBSURFACE CONDITIONS AT OTHER 3 .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice J MAC I E C
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked Bv: .
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. —

TVA-00015782



D SOIL CLASSIFICATION L | E SAMPLES PLO%)  NM(®%)  LL(%)
; AND REMARKS 3 I R e > ®
14 g ‘E, 1 b 3 : A FINES (%)
R SEEsﬁ%s%ﬁa%sfgggx%R %XI;LANATION OF N S 1; Lo ® SPT (bph)
Al -
@ ATIONS BELOW. D 72’;)2 T B&& | 1020 30 40 50 60 70 80 90 100
STIFF, GRAY, MOIST TO VERY MOIST, SANDY -
. { CLAYEYSILT-ASH 4 sPT-1 3410 | -
. S~ VERY FIRM TO FIRM TO VERY LOOSE, GRAY, MOIST 4 5 i
TO WET, CLAYEY SILTY SAND - ASH
- 50 — - 760.2— = - - 50
- . AsPT2EE 71413 } 4
- 55 . 755.2 55
s . © 45PT3 % 114 F 4
- 60 750.2 60
A . 4 sPT-4 % 276 | .
- 65 745.2 65
X . 4'SPT-5 168 F .
- 70 -] 740.2 ~ 70
K . 4 sPT-6 % 234} 1
® - | .
- 75 — 735.2 75
R o -1 SPT.7 %woh—woh-wo N
E - - - L) =
S - - o - -
§ - 80 — 30
gr VERY SOFT TO STIFF, OLIVE GRAY, ORANGE BROWN, SPT-8 % woh-woh-2 - N
SF 4 AND OLIVE BROWN, VERY MOIST TO SLIGHTLY 3 4
2| MOIST, SANDY SILTY CLAY - ALLUVIUM i i
-
=r 85 85
gt - SPT-9 167 b -
é e o e . .
§ L - L -
:_J b= - L -
[+]
sl gp
0 10 20 30 40 SO 606 70 8 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORING RECORD
PERFORMED USING AN AUTOMATIC HAMMER. >
PROJECT: Kingston Fossil Plant - Ash Diposal Area
DRILLED: March 2, 2004 BORING NO.: B-5A
‘ | PROJ. NO.: 3043041009/0001 PAGE 2 OF 3)
THIS RECORD 1S A REASONABLE INTERPRETATION OF . R i
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins /y
" LOCATION. SUBSURFACE CONDITIONS AT OTHER g K 1
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By.Justice J MAC I E C
INTERFACES BEWEEN STRATA ARE APPROXIMATE. N
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

TVA-00015783




SAMPLES

2 SOIL CLASSIFICATION L | E PLOO  NMCE) LG
P AND REMARKS E L 1 N-COUNT ”
.4 . g 5 D ‘1; A FINES (%)
H SEE KEY Bs(;r&m%) SHg.El’ F\(;)R %)(()PLANATION OF N 5 E Lo ® SPT (bph)
A B : -
L@ _ SYM ABBREVIATIONS BELOW D | ® |7 ZE2 | 10 20 30 40 50 60 70 50 90 100
~VERY SOFT TO STIFF, OLIVE GRAY, ORANGE BROWN, [ -
s 4 AND OLIVE BROWN, VERY MOIST TO SLIGHTLY SPT-10 577} .
| MOIST, SANDY SILTY CLAY - ALLUVIUM ‘ i i
s S VERY LOOSE 7O FIRM, GRAY , WEY, SILTY CLAYEY 5 J
SAND - ALLUVIUM /
- 05 — - 9s
3 “ SPT-11 woh-woh-wol -
- 100 ~ ; 100
3 - SPT-1 3.7.8 | \o .
A | BORING TERMINATED A 101.5 - | i R
— 105 — - 705.2 105
L - _ J I 3
L 110 — - 700.2 — 110
= 115 - - 695.2 — 115
- 120 — L 690.2 — 120
3 . i ] L R
é— 125 — -~ 685.2 — 125
P - s . L -
£
o - - -~ - b -
2t J X i L -
s
21130 - 680.2 — 130
% o - . = -t - -
it . i J A 2
5 - .. L. - - -
-
-t - - -t - -
g 135 2 :
3 675.2 010 20 30 40 50 60 70 30 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING Dl SOIL TEST BORIN G RE prlis pr
PERFORMED USING AN AUTOMATIC HAMMER, = : S
PROJECT: TVA Kingston Ash
DRILLED: March 2, 2004 BORING NO.: B-5A
‘ \PROJ. NO.: 3043041009/0001 PAGE 3 OF 3)
THIS RECORD IS A REASONABLE INTERPRETATION OF . .
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins '/ ) C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER ) N J
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice A
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. C Y.

TVA-00015784



SOIL 3043041009 01.GP3} LAW _GIBB.GDT 4/6/04

2 SOIL CLASSIFICATION
3 AND REMARKS
H SEEKEY SYMBOL SHEET FOR EXPLANATION OF
( g) ’ SYMBOLS AND ABBREVIATIONS BELOW.
B "I VERY STIFF 10 VERY SOFT, , GRAY, DRY TO WET,
- 4 SANDY CLAYEY SILT - ASH
-
e s —
b 10 =
e ‘5 —
e 20 —
— 30 " VERVLOOSE GRAY STIGHTLY WOTST. STV SAND
i vsxi"v SO, GRAY, WET, SANDY SILTY CLAY TASH
" T VERYVSTIFF 0 SOFT, GRAY, STIGHTLY MOBST 70~ ™
- 40 — WET, SANDY /CLAYEY SILT - ASH
L . v

OZmoOmer

SAMPLES | g0 wWem

E LL (%)
L 1 N-COUNT
5 D 3 A FINES (%)
E . :
Pl o & ® SPT (bpf)
O A
@ | ¥ |E| 522 10 20 30 40 ~
400.5 28 & 50_60_70 80 90 100
4 SPT-1 6-10-12 F 4
s
2:7-11 -} -
799.5 — 10
+ SPT-3 % 333 F J -
794.5 15
- SPT4 % woh-woh-1 -
789.5 ~ 20
- UD-1 020 F -
4 sprss 1:2-3 -\ J
784.5 — 25
- SPT-6 56-10 - F .
779.5 — 30
-4 SPT-7 % 2-1-2 i
774.5 — 35
4 UD-2 0-2.0 -
-4 SPT-8 woh-wohwo'\ E
769.5 — 40
4 SPT-9 589 - | -
764.5

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 ¢

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.

(PROJECT: TVA Kingston Ash ]
DRILLED: March 10, 2004 BORING NO.: B-6
{PROJ. NO.: 3043041009/0001 PAGE 1 OF 2

Driller : Akins 4 ’

Prepared By:Justice jJ MAC TEC

Checked By:

TVA-00015785



B SOIL CLASSIFICATION
P AND REMARKS
H

SEEKEY SYMBbL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

B 43 “JVERY STIFF 10 SOFT, GRAY, SLIGHILY MOIST TO

'- <4 “WET, SANDY /CLAYEY SILT - ASH

L 50 759.5 \ 50
X 4 dsPT-11 810-10 | .
— 55 — 754.5 ~ / 55
L ] o dspra2 213 H -
- 60 — 749.5 — 60
5 - - sp'r-n% 2410 } -
i 1 [OOSE, GRAY, WET SILTY SAND-ASH — R N g
— 65 —| NOTE: AT ABOUT 65.0°' STARTED INTRODUCING 744.5 | 63
5 1 WATER INTO THE BOREHOLE TO REDUCE PIPING OF dsPT-14 134 .
i | SUBSURFACE MATERIALS INTO AUGERS. 1 i ]
5 1~ FIRM TGO VERY SOFT, GRAY, WET, SANDY CLAYEY 4 1. 5 i
SILT - ASH . ]
L 70 739.5— — : —70
- . ASPT-15EY 143 F ' y
L 75 734.5 75
- 4 - sm‘-wé woh-woh-1 |- b
S 80 — 729.5 80
[&]
AR [ VERY SOFT TO VERY STIFF, OLIVE GRAY TO OLIVE Ispr. § -
g BROWN, VERY MOIST TO SLIGHTLY MOIST, SILTY / SPT-175 woh-woh-wot®
of { SANDY CLAY WITH A FEW ROOTS - ALLUVIUM - 3 .
-
ot | i A ]
Sh 85 - 724.5 — \ ' 85
st ] gons: n%gxmc TERMINATED DUE TO DIFFICULT Jsprois 189 b \. ]
- \_ﬁ]-‘___‘—_—————-
3t { “BORING TERMINATED AT 86.5° - - - 1
2l | i i i ]
=} 4 L - L 4
[«
Sl gg 79,5

L E SAMPLES PL (%) - NM (%) LL é%)
E L 1 N-COUNT @ ©
G E p |T A FINES (%)
E v ¢ .
N N Pl 5 © % @ SPT (bpf)
D ) T |E] 88 0
1605 2&& 10 20 30 40 50 60 70 80 90 100
[spT-10 3-2-1 -

0 10 20 30 40 SO 60 70 -80 S0 100

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

_ SOILTEST BORING X

(PROJECT: TVA Kingston Ash

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.

DRILLED: March 10, 2004 BORING NO.: B-6
| PROJ. NO.: 3043041009/0001 PAGE 2 OF 2/
Driller : Akins ./ )
o 4 MACTEC
Checked By: e

TVA-00015786



2 SOIL CLASSIFICATION L E SAMI;I..,C%S PL(%) NM (%) )
H SEE I%B%(Ltgaolb SHEET FOIR EXPLsANAﬂON OF N ,F; E Lot ® SPT (bph)
| @ _ 5 AND ABBREVIATIONS BELOW. IR ZEE | 1020 30 40 50 60 70 30 50 100
STIFF, GRAY, SLIGHTLY MOIST, SANDY CLAYEY SILT : l
s 4 -asH 4 sPT-1 3.5-5  F .
— 5 “] FiRM, GRAY, SLIGHTY MOIST, SILTY SAND AND 762.0 5
3 4 STIFF, RED-BROWN, SILTY CLAY - FILL 4 sp12 467 L .
! JFIRMTO VERY LOOSE, GRAY, WET, CLAYEY /SILTY i ! i
SAND - ASH
10 257.0 - 10
s - 4 spT3 % 676} /‘ 4
L 15 752.0 ~] 15
- 1 <4 SPT-4 %woh-woh-wo b
~ 20 =1 NOTE: AT ABOUT 20.0' STARTED INTRODUCING 747.0 ~ 20
5 4 WATER INTO THE BOREHOLE TO REDUCE PIPING OF 4'sPT-5 woh-1-1 -
I | SUBSURFACE MATERIALS INTO AUGERS. i : \ ]
-~ 25 742.0 - 25
- - 4spT-6 % 144} -
‘ 4 SOFT.GRAY. WET, SANDY SILTY CLAY-ASH™ — — i R .
- 30 737.0 30
[ - 4 sp17 % 1-2-1 -
st . i .
s = - . .
[ ] - N
&I" 3 T~VERY SOFT TOFIRM, GRAY. OLIVE BROWN, AND 7320 35
st 4 LIGHT ORANGE BROWN, WET TO SLIGHTLY MOIST 4 sPT-8 EE= woh-woh-wol -
gl | SANDY /SILTY CLAY WITH A TRACE OF COAL i |
1 FRAGMENTS - ALLUVIUM
3t . i A i
=t i _ A i
2t 40 727.0 40
ar 1 4 spT-9 % woh-4-3 | -
g 5 - - . L B
é L -t - L .
- = - o L =
8 45 ]
7220 0 10 20 30 40 S0 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORING RE 2 :
PERFORMED USING AN AUTOMATIC HAMMER. = =<
PROJECT: TVA Kingston Ash
DRILLED: March 11, 2004 BORING NO.: B-7
(PROJ. NO.: 3043041009/0001 PAGE _] OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF . . ) N
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins /f
LOCATION. SUBSURFACE CONDITIONS AT OTHER A
LOCATIONS AND AT OTHER MAY DIFFER. Prepared By:Justice J MA TE
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ecked By: —

TVA-00015787



SOIL 3043041009 01.GPJ LAW GIBB.GDT 4/7/04

2 SOIL CLASSIFICATION Lo SAMPLES | riop NMH  LLOA
'11" AND REMARKS g ‘E, o |7 A FINES (%)
H SEEKEY SYMBOL SHEET FOR EXPLANATIONOF | N 15 Plels ® SPT (oph)
A 1A . 2@
@ TIONS BELOW. bl ® T ZZ2 | 1020 30 40 50 60 7 80 9 100
2 1 . ~SPT-10 woh-1-2 J b
L 4 BORING TERMINATED AT 46.5' 5 4 L -
-~ 50 - —717.0 — 50
- 55 — - 712.0 ~ 55
— 60 - - 707.0 — 60
- 65 -~ 702.0 = 65
b 70 = I~ 697.0 — 70
5 R = 4 L 4
— 75 - —692.0 75
- 80 - I~ 687.0 80
— 85 — - 682.0 — 85
- %0 6770 0 10 20 30 40 S0 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING ‘ . SOILTES T BORIN G
PERFORMED USING AN AUTOMATIC HAMMER. - ™
PROJECT: TVA Kingston Ash
DRILLED: March 11, 2004 BORING NO.: B-7
(PROJ. NO.: 3043041009/0001 . , PAGE 2 OF 2/
- THIS RECORD IS A REASONABLE INTERPRETATION OF N - _
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins y/ C
LOCATION. SUBSURFACE CONDITIONS AT OTHER ; J
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice MA C TE
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. eC y:

TVA-00015788



2 SOIL CLASSIFICATION N SAMPLES OO NMOH  LLGk
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 3 Plobs ® SPT (bpD
- 4
@ SYMBOLS AND ABBREVIATIONS BELOW. D 7(;;)6 T 23 16 20 30 40 50.60 70 8090 100
FIRM, GRAY, SLIGHTLY MOIST, SANDY CLAYEY SILT - :
.- 4 -AsH : 4 sPT-1 233 F x -
R 1 FIRMTO VERY LOOSE, GRAY, SLIGHTLY MOISTTO 4 L i
MOIST, SILTY / CLAYEY SAND - ASH
L 5 768.6 5
X A 4 up-1 008 | i
| i 1spr2 9-10-10 | .
L 10 10
- . 1020 F -
i 71 NOTE: RED-BROWN, SILTY CLAY WAS OBSERVED mS-Z ¥ ]
A 4 THE SAMPLE OBTAINED FROM 12.0'TO 13.5". 22-1 - -
3 -~ VERY SOFT, GRAY WET SANDY CLAYEY SILT- ASH ’
— 15 1 NOTE: AT ABOUT 15.0' STARTED INTRODUCING 15
. 4 WATER INTO THE BOREHOLE TO REDUCE PIPING OF 1-woh-woh -
i SUBSURFACE MATERIALS INTO AUGERS. f |
5 1~ VERY LOOSE TO VERY FIRM, GRAY, WET 70 MOIST, s -
CLAYEY SILTY SAND - ASH
- 20 — 20
- - 1.7-2.0 -
I . 1-141 K ]
A i N _
. 25 25
L 006 | .| N |
”, i 2-11-14 |
3 [~ FIRM, GRAY, WET, GRAVELLYSAND -ASH ~ ~ ~ i i i
-~ 30 743.6 — i 30
- - 4 spr7 276 | |e -
§ - - -t - -
SL 4 J 5 J
-
=i -
8~ 35 ~| EORING TERMINATED AT 35.0 7386 35
g - - - - - -t
Sk i R R N g
-
2t R i . A .
== 40 — - 733.6 — 40
<
O\ -’ - - L -
g )
st . i J i -
§ - - - ] - =
.-._1 - - - - - -
3L 45 7286
: D 10 20 30 40 50 60 70 80 90 100
REMARKS: - STANDARD PENETRATION RESISTANCE TESTING - SOHfTEST BORING RECVR«D
PERFORMED USING AN AUTOMATIC HAMMER =
PROJECT: Kingston Fossil Plant - Ash Diposal Area
‘ DRILLED: March 19, 2004 BORING NO.: B-8
(PROJ. NO.: 3043041009/0001 PAGE 1 OF |
THIS RECORD IS A REASONABLE INTERPRETATION OF . A
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins /f C T E C
LOCATION, SUBSURFACE CONDITIONS AT OTHER .
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice J MA
INTERFACES BEWEEN STRATA ARE APPROXIMATE. .
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

TVA-00015789



L E SAMPLES PL 5%) NM (%) LL g%)
E L I N-COUNT
g 5 D § : A FINES (%)
N Elrl v oo @ SPT (bph)
D (ft) T |E] 2B %
; g 2&& 10 20 30 40 50 60 70 .80 90 100
768.6 — s
763.6 1 : 10
758.6 - 15
753.6 — 20
748.6 — 25
743.6 | 30
738.6 — 35
4 SPT-1 % 2-2:3 T . &
733.6 — | 40
4 SPT-2 % 1-2-1 .
7286

0 10 20 30 40 S0 60 70 80 90 100

2 SOIL CLASSIFICATION
;_ AND REMARKS
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF
® SYMBOLS AND ABBREVIATIONS BELOW.
— 0" ~[~AUGER BORING FROM 0.0 TO 35.0' - ASH
| NOTE: BORING B-8A WAS OFFSET ABOUT 3.0 FEET
- SOUTH EAST OF B-8.
b s p
— 10 —
L ¥
- 15 -
f 25
- 30 —
2 1 NOTE: AT ABOUT 35.0' STARTED INTRODUCING
st 1 WATER INTO THE BOREHOLE TO REDUCE PIPING OF
el 35 | SUBSURFACE MATERIALS INTO AUGERS. _ _ _ _ _
2 LOOSE TO VERY LOOSE, WET, CLAYEY SILTY SAND-
atk 4 AsH
=
o - -
E3R .
3
=t .
G- 40 4
S
3t -
§ - -
=) b -
2L 4s
REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

(PROJECT: TVA Kingston Ash
DRILLED: March 22, 2004 BORING NO.: B-8A

(PROJ. NO.: 3043041009/0001 PAGE 1 OF 2)

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THEEXPLORATION . |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. Cked By:

4 MACTEC

TVA-00015790



SOl 3043041009 01.GPJ LAW GIBB.GDT 4/13/04
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SOIL CLASSIFICATION L|E SAM]::IL%%N - PL{%) NM@O) LG
AND REMARKS G B 5 I A FINES (%)
E v
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N | ﬁ g Lbob ® SPT (bp)
i SYMBOLS AND ABBREVIATIONS BELOW. D 7(2?5 T | ZEE 1020 3040 50° 6 To 80 90 100
4 4 sPT-3 wohel+1 .
. 723.6 50
L 4 SPT-4 woh-1-woh L
T STIFF, GRAY TO OLIVE BROWN, SLIGHILY MOIST TO iy - ]
4 MOIST, SILTY / SANDY CLAY WITH A FEW ROOTS - L i
ALLUVIUM g
] 020 } \ -
J woh-5-6 * - 1
. 60
T VERY LOGSE OLIVE BROWN, WET, CLAYEY SAND- 2020 r 1
{ atLuviom s .
. 1-1-1 .
T~ LOOSE TO FIRM, OLIVE BROWN, MOIST, SAND -~~~ i 1
| ALLUVIUM 65
. woh-3-5 | \q\ b
- - \ e
-
4 L al 4
o L \\ -
»ne
] = 3"
I VERYEA NI YSH SIDUUM {spT=8 55004 - e
AUGER REFUSAL AT 70 7" BORING TERMINATED AT
1 709 - - o ]
- - 608.6 ~ 75
~ - 693.6 80
- - - - -1
- -~ 688.6 — 85
683.6

0 10 20 30 40 50 & 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

__SOIL TEST BORING]

Xt

(PROJECT: TVA Kingston Ash
DRILLED: March 22, 2004

\PROJ. NO.: 3043041009/0001

BORING NO.: B-8A

PAGE 2 OF 2,

THIS RECORD IS A REASONABLE INTERPRETATION OF - ;
et ! TR

A ACE CONDITIONS A -
LOCATIONS AND AT OTHER TIMES MAY DIFFER. . Prepared By:Justice
INTERFACES BEWEEN STRATA ARE APPROXIMATE.

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

4 MACTEC

TVA-00015791



SOIL CLASSIFICATION E SAMPLES LS NMOH)  LLEA)
AND REMARKS Lo g YO FINES
MR s mEs 0o
SEE KEY SYMBOL SHEET FOR EXPLANATION OF E Pl % o @ SPT (bpf)
- hs = .
SYMBOLS AND ABBREVIATIONS BELOW. 7$)4 T ZE22 | 10 20 30 40 50 6 70 50 90 100
FTRM GRAYISH-BROWN TO BROWN, DRY TO : ,
SLIGHTLY MOIST, SILTY SAND WITH COAL 45PT1 61012 | -
FRAGMENTS AND RED-BROWN SILTY CLAY - FILL | I . |
FIRM, GRAY, SLIGHTL i A i
SILTY SAND - ASH
759.4 5
spT2 3725} f ]
R " VERY 1.OOSE, GRAY, WET, CLAYEY GRAVELLY  ~ . L J
SAND WITH COAL FRAGMENTS - ASH : ;
- 10 — 754.4 ~ 10
| ] 4 sP13 1241 .
~ 15 =] NOTE: AT ABOUT 15.0' STARTED INTRODUCING 7494 15
X 1 WATER INTO THE BOREHOLE TO REDUCE PIPING OF 4 sPT-4 114 -
] SUBSURFACE MATERIALS INTO AUGERS. | ) |
L I VERY STIFF TOVERY SOFT, GRAY, WET, SANDY . i ]
CLAYEY SILT - ASH ]
L 20 - 744.4 ' 20
5 - {spT-5 479} : .
L 25 — 739.4 — : 25
R i -1 SPT-6 % 2-4-2 - ]
L 30 — 734.4 — 30
5 . 4sPT-7 2 woh-wohel | -
= 1 1 | i
fng - . . -
<
‘é-— 35 — 729.4 35
18 VERY SOFTTO SOFT, GRAY AND LIGHT ORANGE Jepr. ohe i
g BROWN. WET TO SLIGHTLY MOIST, SILTY / SANDY SPT-8 |5 woh-woh-wol :
of d CLAY WITH A TRACE OF ROOT HAIRS AND . - .
z| | ROUNDED GRAVEL - ALLUVIUM } i i
-l
2l 40 7244 40
§ - b - SPT-9 woh-woh-wol® '
g o . - . - .
§ - -l - - -
:_3 - - - - -
[«]
“il. 45 719.4

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:

DRILLED:

PROJ. NO.: 3043041005/0001

TVA Kingston Ash
March 12, 2004 "BORING NO.: B-9

PAGE 1 OF 2

THIS RECORD 1S A REASONABLE INTERPRETATION OF N )
Driller : Akins

SUBSURFACE CONDITIONS AT THE EXPLORATION

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. y:

\CTEC

4

TVA-00015792



2 SOIL CLASSIFICATION L | E SAMPLES PLOY  NMOH  LLEO
F AND REMARKS Ef L [1 [[[™omT] =7 -
: s|sl2f a s
B SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 E % 5% @ SPT (bpf)
i (4&; A . SYMBOLS AND ABBREVIATIONS BELOW. D _7(|ﬁ9)4 T 2 E E 10 20 30 40 S0 60 70 30 90 100
VERY SOFT 10 SOFT, GRAY AND LIGHT ORANGE . :
4 BROWN, WET TO SLIGHTLY MOIST, SILTY /SANDY 4SPT-10, woh-woh-4 P b
CLAY WITH A TRACE OF ROOT HAIRS AND
1 ROUNDED GRAVEL - ALLUVIUM ™ ]
b 50~ 50
- E SPT-11 woh-woh-wo : L
L 55 — \ 55
- - SPT-12E woh-woh-1" \ 4
B I~ DENSE GRAY, VERY MOIST, CLAYEY SAND WitTH | L ' J
SOME LEAVES - ALLUVIUM R
- 60 — ~ 60
o e : <4SPT-13 2-12-21 - \ .
HARD, GREENISH-GRAY, SHALE WIT H SOME 22 :
" T\LL N AGMENTS - IDUUM ] r '
| 4 AUgER REFUSAL AT 61.9. BORING TERMINATED AT L R L .
61.9" i
65 — - 699.4 — N : ; 65
— 70 — — 694.4 — 70
b= 75 = —~ 689.4 — 75
zr 4 N i 5 N
s L - - - - -
& 80 - 684.4 — 80
<
at i L ] R J
e
o - - - e - -
2L J I A N J
<
-
E o -1 R o - - ’ -
= 85 ~ - 679.4 — ; 85
g 3 - . - - - -
3t i i i N J
g 5 -4 L - - . -
L]
d - -4 - - - -
%L 9 674.4
: 0 10 20 30 40 50 60 .70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING : S9ILTEST BO;B.ING%EG -w,R‘\ap-
PERFORMED USING AN AUTOMATIC HAMMER. — ~
PROJECT: TVA Kingston Ash
DRILLED: March 12, 2004 . BORING NO.: B-9
‘ L PROJ. NO.: 3043041009/0001 PAGE 2 OF 2
e e
THIS RECORD iS A REASONABLE INTERPRETATION OF N .
SUBSURFACE CONDITIONS AT THE EXPLORATION - [Driller : Akins Y/ TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER o A
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice C
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ed By:

TVA-00015793



SOIL 3043041009 01.GPJ LAW_GIBB.GDT 4/7/04
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SOIL CLASSIFICATION L | E SAMPLES PL%)  NM(%)  LL()
AND REMARKS E | L [T1 [;] MoooN ° —°
g 5 D z A FINES (%)
sxgapemmmenaene | § |, | 5[ 333 o e
Al 1A W. ’ - e
| BELO P O 1T ZEZ | 10 20 30 40 50 60 70 80 90 100
~FIRM GRAY, SLIGHTLY MOIST, SILTY SAND WITH | :
4 COAL FRAGMENTS - ASH 45PT-1 369 T -
g PRV GRAY, WET, SILTY SAND-ASH ™~ \/ ] i B
~ 757.6 — 5
. 4 UD-1 2020 } -
1 NOTE: AT ABOUT 7.0' STARTED INTRODUCING . 1 [ N
1 WATER INTO THE BOREHOLE TO REDUCE PIPING OF dspr2 510 -
| SUBSURFACE MATERIALS INTO AUGERS. j i )
g F—II&'ATSi'A?,’ﬁ"E’fTSXNBTC’K'YE’Y?I‘fTTE!T -0~ 752;6 - _ 10
. 4 up-2 0920 / ~ 4
1 4spPT3 224 } .
RV LOOSE GRAY WET SANDTASR —— " "~ 2476 s
. { UD-3 0420 -
4 ’ - SPT4 woh-woh-wol h
T VERY LOOSE, GRAY, WET, CLAYEY SILTY SAND -~ i T
- A 742.6 — 20
. ’ { UD4 1.7:20 -
7 - SPT-5 1122 -
. 737.6 - 25
1 {sPT-6 l-woh-1 b -
1 VERYLOOSE, GRAY, WET, CLAYEY SAND - ] A i
ALLUVIUM
= 732.6 — 30
b <4 SPT-7 % woh-woh-1"" | \ 1
. 727.6 — 35
. 4 UD-s 2020 } 4
STIFE TO HARD, OLIVE BROWN TO BROWN, SPT-8 459
{_WEATHERED SHALE - RESID ] 1 ]
AUGER REFUSAL AT 39.2. BORING TERMINATED AT
-1 392 = 722.6 = 40
717.6

0

10 20 30 40 50 60 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

o 3 AT

| PROJ. NO.: 304304100

([PROJECT: TVA Kingston Ash
DRILLED: March 18, 2004

9/0001 ’ PAGE 1 OF 1

BORING NO.: B-10

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:

4 MACTEC

TVA-00015794



D SOIL CLASSIFICATION SAMPLES | prgn oo  Lge
P AND REMARKS Sl ' A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF E Plode ® SPT(pD
B (8) 1 SYMBOLS AND ABBREVIATIONS BELOW. T 8 & :g‘ 10 20 30 40 SO 60 70 80 90 100
CR =D STONE BA! .3 -
- 4 STIFF, ORANGE-BROWN, DRY TO SLIGHTLY MOIST, SPT-1 8.7-8 o ® -1
P_ SILTY CLAY WITH CHERT FRAGMENTS - FILL | ]
- 5 5
3 7 SPT-2 2-6-9 - T o
L. 10 — - 10
L SPT-3 % 258 .
— 15 — 15
- . SPT4 % 367 F 7 E
|- 20 — 20
VERY LOOSE, GRAY, MOIST TO WET, SILTY SAND
o 4 WITH COAL FRAGMENTS - ASH SPT-5 2-2-2 -
i 4 STiFF, LIGAT GRAY, WET, SANDY SILTYCLAY -ASE i J
- 25 — . 25
- 4 LOOSE TO VERY LOOSE, ORANGE-BROWN TO SPT-6 % 6-7-3 o -
L 4 GRAYISH-BROWN, WET, SILTY SAND - ALLUVIUM 5 .
- 30 — 30
o 1 SPT-7 % 2-2.2 -1
R 4~ VERY SOFT, OLIVE BROWN, WET, SILTYSANDY 4 ]
J CLAY - ALLUVIUM
— 35 = 730.0 — 35
" b -4 SPT-8 %woh—woh-wom N
-~ 40 — - 725.0 — 40
- b - SPT-9 %wohmoh—wol“ &
L 45 —-720.0
- 0 1020 30 40 50 60 70 80 90 100
REMARKS: = STANDARD PENETRATION RESISTANCE TESTING i SOIL TEST BQRING RE o A
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 IS A REASONABLE INTERPRETATION OF - :
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins / MA C TE C
LOCATION. SUBSURFACE CONDITIONS AT OTHER — J
LOCATIONS AND AT OTHER TIMES MAY DIFFER. - Prepared By:Justice J
PTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. cked By:

SOIL 3043041009 _01.GPJ LAW_GIBR.GDT 4/7/04

TVA-00015795



SOIL CLASSIFICATION L | E SAMPLES _ 1 PLon  NMCO =~ LLEA)
AND REMARKS El L [1 N-COUNT E
g 5 D "l'( A FINES (%)
‘SEEKEY SYMBOL SHEET FOR EXPLANATI%N OF N E ; o fg o @ SPT(bpf)
- =
| SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T B EE 10 20 30 40 50 60 70 80 90 100
VERY SOFT, OLIVE BROWN, WET, SILTY SANDY = -
4 CLAY-ALLUVIUM -{SPT-10 woh-woh-wo# -
‘ 1~ VERY LOOSE TO FIRM, GRAY, WET, CLAYEY SAND - L .
ALLUVIUM
L 50 ~— ; 50
X i SPT-1 1§woh-woh-wo ' .
b~ 55 — 55
- 9 sn-u% 2-3-11 -
L J{OOSE, GRAY, WET, SAND WITH A FEWROOTS - — L ) . -
ALLUVIUM
- 60 — 60
- < SPT-13§ 1-1-6 - ‘ ~
R 4 guUGER REFUSAL AT 62.5. BORING TERMINATED AT - R L R
2.5" 3
— 65 ~ -~ 700.0 65
- 70 — ' - 695.0 — ) ' 70
- 75 ; |~ 690.0 — - 75
3 5 . i - L A
St J L i 5 i
B 80 — - 685.0 ~1 80
<
=t i L i L J
e
Q = - - - S -
E3R i i i R i
s
E L i L . L N
= 85 - - 630.0 — ) 85
.§- A- -4 . - -l b -
3r ] L - L .
§ - - L p L e
‘ i 010 20 30 40 50 60 70 80 90 100
REMARKS: - STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER. ~ N
‘ PROJECT: TVA Kingston Ash
‘ DRILLED: March 15, 2004 BORING NO.: B-11
P (PROJ. NO.. 3043041009/0001 PAGE 2 OF 2)
THIS RECORD 1S A REASONABLE TERPRETATION OF : -
SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins C TE C
LOCATION. SUBSURFACE commons AT OTHER —
LOCATIONS AND AT OTHER TIMES MAY DIFFER. Prepared By:Justice M A
INTERFACES BEWEEN STRATA ARE APPROXlMATE Checked By:
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. Y-

TVA-00015796



SOIL 3043041009 01.GPJ LAW_GIBB.GDT 4/7/04

I-omgQ

1
-~
oo
St

{
)
W

~ 30

—~ 40

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW.
VERY STIFF TO VERY HARD, RED-BROWN, DRY
ILTY CLAY Wi HERT FRAGMENTS - FILL
VERY DENSE, GRAY, SLIGHTLY MOIST, SILTY SAND
WITH COAL FRAGMENTS - A
STIFF TO VERY HARD, RED-BROWN, SLIGHTLY

MOIST, SILTY CLAY WITH CHERT FRAGMENTS,
LIMESTONE FRAGMENTS, AND A FEW ROOTS - FILL

NOTE: BLOW COUNTS WERE MORE THAN LIKELY
INFLATED DUE TO THE PRESENCE OF LARGE ROCK
FRAGMENTS IN SPT-1 AND SPT-4.

LOOSE TO VERY LOOSE, GRAY, WET, SILTY SAND
WITH COAL FRAGMENTS - ASH

VERY LOOSE. YELLOW-BROWN, WET, CLAYEY SILTY

CLAYEY SAND - ALLUVIUM

L E SAMPLES PL (%) NM (%) LL (%)
E L 1 N-COUNT & ©
G E o IT} A FINES (%)
sV L E ] o @ SPT (bp0)
N (- VY A
o | w | T ||l S
. 263.9 2855 10 20 30 40 S0 60 70 80 90 100
N 3 3
T e | P -
pd s
466 | ]
‘ 10
% 145 | k -
= B 15
1SPT4 & 102639 | B J .
i 20
/
243 | .
738.9 — 25
4spT6 % 222 T -
733.9 — 30
4spr7 % woh-1-2 f 1
728.9 — 35
~ SPT-8 %woh-woh—wom b
723.9 { 40
. SPT-9§ 1-2-1 ]
7189 0 10 26 30 40 50 60 70 80 90 100

REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

'SOIL TEST BORING RECORD

DRILLED: March 16, 2004

\PROJ. NO.: 3043041009/0001

[PROJECT: TVA Kingston Ash

BORING NO.: B-12

PAGE 1 OF 2J

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:

4 MACTEC

TVA-00015797



SOIL CLASSIFICATION L | E SAMPLES PLO®  NMe) LR
AND REMARKS E L | N-COUNT “
g E D § A FINES (%)
SEE KEY SYMBOL snssgon T%i?gmon OF N 5 E Lo b ® SPT (bpf)
- ~
@ SYMBOLS AND ABBREVIA ELOW. D1 ® 1 7 222! 19 20 30 40 50 60 70 80 90 100
—VERY LOOSE 10 LOOSE, YELLOW-BROWN, WET, : -

i: 1 CLAYEY SAND - ALLUVIUM SPT-10 1-1-1 -

- 50 ~ : 50

- . SPT-11EE woh-34 | &\ J

N I~ VERY FIRM, LIGHT BROWN, WET, SAND - ALLUVIUM L 4

- 55 — . 55

A - spr-n% 41013 | \\ , -

R ] 5 ™ 3

™~

i - ‘ i TN J

L B . \\ -

L 60 — ER SAL AT 59.7 = I~ Jso

i ] VERY HARD, MA:OEON AN%BLU!SH GRAY ! SPT-13 20-50/0.4 .

_ BORI'NG TERMINATED AT 60.6 1 i | i

- 65 — - 698.9 — - 65

L - 5 - e ) 3 i

- 70 — - 693.9 — ' ; . 70

75 — - 638.9 — : 75
§ - . - . b -
s - . - - L -
S+ 80 — - 683.9 — 80
<]
= _ i i ] 4
-~
ofF 4 A 4 L 1 .
; - - # - - - -l
3
2t i A _ | 4
=+ 85 — - 678.9 — 85
-3 - ~ -] - -t
s .
2t i ! i B J
st i R 4 L o
L2
ﬁ = - L - L -t
3L o ;

673.9 0 10 20 30 40 50 60 70 80 90 100
REMARKS: STANDARD PENETRATION RESISTANCE TESTING SOIL TEST BORINGRE
PERFORMED USING AN AUTOMATIC HAMMER. = - 3
‘ PROJECT: Kingston Fossil Plant - Ash Diposal Area
DRILLED: March 16, 2004 BORING NO.: B-12
. \PROJ. NO.: 3043041009/0001 PAGE 2 OF 2)

THIS RECORD IS A REASONABLE INTERPRETATION OF . N ’ ‘

SUBSURFACE CONDITIONS AT THE EXPLORATION Driller : Akins /y MA C

LOCATION. SUBSURFACE CONDITIONS AT OTHER .

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

INTER.FACES BEWEEN STRATA ARE APPROXIMATE. .

ONS BETWEEN STRATA MAY BE GRADUAL. Checked By:

TVA-00015798




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

A-3

TVA-00015799



SINGLETON LABORATORIES
SOIL PROFILE LEGEND AND SYMBOLS

t .
Depth SPT I |
1"=5'{ £1 ! (N) {Log*| W iL P1 Gr | Description or Test Results
-
o] Qv
— =} [~% -
2 i B K . o
g2l s 15812 | |2 1313
=5+ 2 ™81 3 - B 5
Ea4 9 ga | w g 9 :g Sx| ©9
T2 El2s|s |25 % |22 3EE
£ = m~ | - 2ol = Eal 82
Legend , Under Description or Test Results ‘
> Test Engineering Test Results
9 Soil Type .
o (Unified Classification) Q, R, Friction Angle Cohesion
d = g (degrees) (tsf)
- Yotation of Soil Not Sampled Unconfined Sensitivity
i (SS, PAH, HAH Logs) uc Compressive Ratio
= Srrength (tsf)
3‘ 2" 3edrock c Compression ?reconsolidasion
gz (Note core if cored) Index Pressure (tsf)
y |
K Coefficient of i
-aitial Water Table Reading L Permeabilitv /ca/sec) "
Example:
J 12.0 0.62 R 19.6 0.21 §$34.0 O
W 24 h Water Table Reading Uc 4.0 2.6 C0.72 2.0 % 5.6

|

Zxplanation of US Sampling
Limits if Applicable

Boring Symbols

s§ -

SPT -

2-in, od Split Spoon Boring

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

Cone Z=z-~z-tration Test
Uandisturbed Sample Boring
Power Auger Hole

Hand Auger Hole

Test Pit or Trench

Vane Shear

Piezometer

Soil Test Svmbols

Q - Unconsolidated-Undrained Triaxial

Compression

w

Compression (Saturated)

Wi

Triaxial Compression

I nat - Consolidated-lndrained Triaxial
Compression (Natural Moisture)

S - Consolidated—Drained Direct Shear

UC - Unconfined Compression
C - Consolidation
k - Permeability

- Consolidated=-Undrained Triaxial

-~ Effective Consolidated-indrained

TVA-00015800



FLA

Iypical Name

Sandy gravel
Silty gravel
Clayey gravel
Samd

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

Nape 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 ~Mineralogy
sd gv Bedrock
si gv Chert
cl gv Dolomite
sd Limestone
si sd Manganese
el =d Micaceous
sd si Pyrite
el si Quartz
£t si Sandstone
sd ¢l Shale
8i el Bentonite
nd el Hematite
ft cl
cob
bldr —Lolor
rr
ts Black
Blue
Brown
Cream
cln Dark
ers 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
1is

miec

|24
qtz
ss

‘sh

bent
hem

blk
blu
brn
erm

grn
1t

mott
olv
Pk
pur

rst
tn

wht
yel

TVA-00015801



~structure

Abbreviation Sonalistenoy Abbreviation

Blocky blky Dense dns
Fissured fis Firm £
Homogeneous homo Hard hd
Laminated lam Loose 1se
Saprolitic sapr Soft s
Shaly shly stire stf
Slickensided slsid Very Stirff v stf
Stratified strat

~Origin Moisture

Alluvial all Dry d
Colluvial coll Moist mst
Loeas 1lss V Moist v mst
Residual resd Vet w
General Modifiers

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

TVA-00015802



SINGLETON LABORATORIES

‘ SOIL PROFILE: SPLIT-SPOON
SHEET £ OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS |

BORING: SS-1 STATION: AANGE: SURFACE EL: 752.0

DATE DRILLED: 7/28/94 PREPARED BY: mhd CHECKED BY: 73—
DEPTH op7 | ¥

EL | tog| W it | Pz | R FIELD DESCRIPTION

ft. N)
o L 750 -
— 5 TN & 6Y SI CL, D R
- CL 12.4 {31 {12 |5 -
- L 745 -
— 10 LT BAN SI CL w/TR BY TS, MST —

- CL i8.2 |26 8 |8 "

@ | R | i

- i 5 g

BRN SI CL. D
- CL 17.0 |26 g8 |b -
= L 735 -
B 4
— 20 ~ .
! | BRN § 6Y SI CL, V MST
- CL 27.4 | 26 g8 |9 .
- L 730 ' .
- 25 —— ' . —
BAN § BY SI CL. V MST
= cL | 24.4 {26 | 8 |8 ; -
- L 725 | .
— 30 gy SI SC TR 6Y, MST (FA) =
- oM | 49.5 |{np |xp |40 ; i
- L 720 | -
o R »*
17=5 LAB CLASSIF.

TVA-00015803



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON ,
SHEET 2 OF 2

PROJECT: KINGSTON FP FEATURE: DREDBE CELLS

BORING: SS-1 STATION: RANGE: SURFACE EL: 752.0

DATE DRILLED: 7/28/84 PREPARED BY; mhd CHECKED BY: 7Aw-

DEPTH spT | ¥ ,

” A I LtL | PI | 6R FIELD DESCRIPTION

Y 7 HST F

) o | 276 |xe o |20 |CF SE oo Vst A]
~ - 745
L 40 REFUSAL N
. | GROUND WATER LEVEL = B°'Q" .
— - 740 |
—— 45 ' _ e
= - 705
— 50 o -
- - 700
= - 695
. 50 . ‘...
- 690 e
— 65 i k o
- - 685

[y *

1778 LAB CLASSIF.

TVA-00015804



PROJECT:
BORING:

KINESTON FP

8S-2

DATE DRILLED: 7/27/94

SOIL PROFILE: SPLIT-SPOON

STATION:

SINGLETON LABORATORIES

FEATURE: DREDGE CELLS

RANGE:
PREPARED BY: mhd

SURFACE

SHEET 4 OF 2

EL: 764.0
CHECKED BY: 7AL-

LAB CLASSIF.

DEPTH sPT | * |
o B | [Lo8| L | Pz | 6R FIELD DESCRIPTION
- - 760 » -
— 5 HE= s ’ L w/BY, TR TS, D —
" 14 CH 21.9 59 28 2 BRN SI CL’ 'H/B * » .
= - 755 | -
—- 40 ] 1 T \ '—'
i o [ | 228 |59 s |2 R-BAN SI CL, TR 6V, D i
- - 750 -
L 45 L _
= R-BAN SI CL, TA BV, MST

B B ca | 28.0 |59 bs |2 N
- L 745 .
— 20 ' ' FA), V MS ]
3 13 |su| 255 |wp |wp |40 | Y ST SD w/TR GV (FAI, V usT i
- - 740 -
— 25 BY SI SD w/GV (FA), N 7
" - sMm | 13,0 {np {np |10 ~ . i
- - 735 | .
— 30 | BAN SD WI CL (FA), N -
R - sM | 28.4 |np |np |3 R
- - 730 -
1 * 0‘51 *

TVA-00015805



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINBSTON FP FEATURE: DREDGE CELLS ‘
BORING: $SS-2 STATION: RANEGE: SURFACE El: 764.0
DATE DRILLED: 7/27/84 PREPARED BY: mhd : CHECKED BY: TAL’
——

DEPTH SPT |
st EL N) L.OG N LL | PI 6R FIELD DESCRIPTION

5 e | 3.6 |25 | & |o | P 5% b WBY ST FAL VB

"

- ~ 725 '

S 40 -

5 3 CL 20.4 |26 8 9 ORNS & BY SI CL, V MST

- ~ 720

- 45 » -~

N 28 ML 14.0 | np N |8 GY SD mix 'H/P!'\TS BY CL, MST

- ~ 745

. 50 , g -—

- REFUSAL

- L 710 GROUND WATER LEVEL = 5'8"

—- 55 ' -

- ~ 705

L~ 60 ‘ ; -

~ ~ 700

- - 695

L 20 -
» ‘- [ ] *

175 LAB CLASSIF.

TVA-00015806



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET ¢ OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: S5-3 STATION: RANGE: SURFACE EL: 773.0

DATE DRILLED: 7/28/84 PREPARED BY: mhd CHECKED BY: TAL
DEPTH seT | ¥

ot EL |y |Los| L | p1 | @R FIELD DESCRIPTION
- 770 =
— S 6Y CL SI (FAl, MST —
- 25 |[ML 23.3 |NP |NP |12 ' i -
. 765 .
— 10 G\; SD CL. TR GV (FA). V MST —
B 5 |su | 23.0 [N NP |10 ' ‘ -
- 760 ~
— 15 GY SD CL., TR GV [FA), V MST —
L 4 SM 28.6 |NP - |NP 10 ! ’ -~
- 755 .
— 20 GY SD SI CL. TR GV (FA), W —
L 1 SM 2B.6 |NP NP 10 . N -
- 750 .
— 25 GY SD SI CL, TR GV (FA), W -
| 2 SM 27.4 |NP |NP 10 ’ ' -
- 745 .
— 30 GY SD SI CL. TR 6V (FAl. M ]
- 1 sM 27.0 |[NP |NP |10 ’ ' -
- 740 _

» .- ] *

177'=5 LAB CLASSIF.

TVA-00015807



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

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

DATE DRILLED: 7/28/84 PREPARED BY:; mhd CHECKED BY: JA-

3

DEPTH SPT

" EL w |LOS| N [ LL | PI @R FIELD DESCRIPTION

1
B 5 ML | pg.g |NP |NP |42 6Y SO SI CL, TR GY \FAl. W B
- L 735 ’ ' -
— 40 | s CL, TR 6V (FA), N —
i 2 lan | 22.0 lxp |np | 10 Y 8D SI CL, (FA) i
- - 730 | | -
— 45 6Y CL SI, TR 6V (FA), W -
= - ML 33.9 {np |Np |42 -
- - 725 ~ -
— 50 . —
GY CL SI w/6V (FA), V MST

- - ML i5.7 |NP |NP 8 -
— - 720 -
e 55 . : ——
K lsos | | 5.8 |wp |Np |4p | BY CL SI TR GV N
L. - 745 L__ ’ e e e i o v —— -
- ) REFUSAL | -
L 0 : GROUND WATER LEVEL = 9'8" —
- - 710 -
= -
—~ - 705 ; | -~

'.- L J *

1"7=5 LAB CLASSIF.

TVA-00015808



PROJECT: KINGBSTON FP

SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 4 OF 2

FEATURE: DREDGE CELLS

BORING: SS-4 STATION: RANGE: SURFACE EL: 752.0
DATE DRILLED: 7/26/94 PREPARED BY: mhd CHECKED BY: TA-
*
DEPTH SPT
e B | |LO6] i | pr | &R FIELD DESCRIPTION
- L 750
— 5 ' -
i w0 |col 1a2l26 | 8 | |LTBANSICLwTS D
» L 745
— 10 CL- BAN & GY SI CL w/TS, MST -
N 3 G-l 238 |26 | 4 |1 '
- L 740
— 15 IN § GY SI CL (FA), V MST -
5 8 cL| 22.3 | 31 | 12 |5 '
- L 735
n 4 sM| 20.a | np | wp |3 | TN SISD. MST
- L 730
i ) sl 328 | xp | wp |3 | TN ST SD. msT
. L 725
. 7 sM| 24.4 |'np | wp |3 | TN SI 8D, MST
- - 720
[ 35
| » .- . *
17°=5 LAB CLASSIF.

TVA-00015809



SINGLETON LABDRATDRIES

SOIL PROFILE: SPLIT-SPOON : ’
- SHEET 2 OF 2
PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-4  STATION: RANGE: SURFACE EL: 752.0
DATE DRILLED: 7/26/94 PREPARED BY: mhd CHECKED BY: 7AL
*
DEPTH SPT
o EL |y |LO8| W tL | PI | 6R FIELD DESCRIPTION
= | 545 |35 | su| 20.4 | e | W |3 | TN ST SO MST
L 40 ' - |REFUSAL :
| GROUND WATER LEVEL = 8°0°
- - 710
45
= L 705
L 50
= L 700
L 55
= - 695
— 50
= L 690
L 65
- . 685
L 70
..- L] ‘ *
17'=5" LAB CLASSIF.

TVA-00015810



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 4 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS |

BORING: SS~5 STATION: RANGE: SURFACE EL: 764.0

DATE DRILLED: 7/27/94 PREPARED BY: mhd CHECKED BY: 7HA%-
DEPTH spT | ¥ '

N Bl |y | 108 W tL | eI | 8R FIELD DESCRIPTION
— - 7860 , -

MH- R-BAN SI CL w/TR CTH, D
- L 755 ' -
— 10 [TH=| ’ : —
B 14 o | 24.2 |59 |28 |2 |BANSICLWEV. D _
- - 750 : -
— 45 -
Ci- BAN SI CL w/PKTS 6Y CL SI, TR

- 54 |up 23.5 |26 4 i CHT. MST -
. - 745 | -
b 20 . 5 —
3 oo |sn | 24.3 e |xp |10 | GY ST SD. TR &Y (FA), MST ~
- - 740 -
— 25 A —
- 3 et | 200026 |8 |8 LT BAN SD SI CL, TR BV, V MST | -
- L. 735 . -
3 w |t | aas 3 |12 s TN § 6Y ST CL, V MST -
i N
- L 730 -
— 35 ~ - —

L ] .- 1] *

1"'=5 LAB CLASSIF.

TVA-00015811



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-5 STATION: RANGE: SURFACE EL: 764.0

DATE DRILLED: 7/27/94 PREPARED BY: mhd CHECKED BY: 7AL

*
DEPTH | SPT
e EL ng |LOB| ¥ L | PI | BR FIELD DESCRIPTION
' 5 6Y FA, V MST

B 16 |uL 215 e e |7 BRAN 51 CL wW/6Y F ) i
e -
- ~ 725 ‘ o
— 40 - ORNG CL SD, V MST ~
- 2 SM 24.2 Inp INp (3 -
- - 720 ‘ -
— 45 - ' pa—
] 2 o | 218 126 | |8 IN CL SI W/PKTS 6Y FA, V MST ]
- L 745 -
— 50 _ , —
[ 10 Sg/ 0.8 w0 w2 |4 LT BAN SI SD w/EV, Y MST .
= - 740 -
— 5 . ]
~ 55 so+ o] 13.8 e e |12 BAN & 6Y CL SI, FA, MST 5
xnd r—-—- —— ——— — —— —— —— .
5 | REFUSAL ._
- GROUND WATER LEVEL = 20° ]
— L 705 -
— 60 —
= - 700 3 o
= . §a5 -

L] .- L ] *

1*°=5 LAB CLASSIF.

TVA-00015812



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 4 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING; 55-6 STATION: RANGE: SURFACE EL: 773.0
DATE DRILLED: 8/4/94 PREPARED BY: mhd CHECKED BY: 7TA-
DEPTH spT | ¥ :
e B |y |L08] ¥ L | 1 | BR FIELD DESCRIPTION
S L 770
pe 55 ) :
) 2 ML | 252 v v |12 6Y SI (FA), MST
- - 765
r =
— 10 : 6Y SI (FA), MST
- - 760
— 15 ' 6Y SI SD (FA), MST
. 2 |SM | 28.8 [P |FP 144 :
-
. 755
— 20 _ [m | o5 [wp np |4p |6Y ST FA), MST
. - 750
— 25 :
BAN SI CL w/G6Y FA, TR 6V, V MST
ML NP |NP .
- | 3 23.3 )
S
- - 745
P
B . M | say (w0 |wp |4p |BY ST A, N
- L 740
— 35
] .- » *
1°°=8 LAB CLASSIF.

TVA-00015813



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON :
SHEET 2 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-8 STATION: RANGE: SURFACE EL: 773.0
DATE DRILLED: 8/1/94 PREPARED BY: mhd CHECKED BY: 7TA“
DEPTH sp7 | ¥
o B |y |F95| ¥ i I pr|eR FIELD DESCRIPTION
B g CL 18.6 |26 8 g BRN CL S1I gnix w/FA )
- L 735
— 40 ' | BRN SI SD, V MST
» 12 |SM 19,4 |NP NP |3 '
- L 730
4 'BAN SI 8D, V MST
B 4 |sM | pg.3 (NP (NP |3 y
- L 728
— 50 BAN SD CL, V MST
- 3 SM 24,8 |NP NP 13 A,
- - 720
— 55 | | gY SI SD w/FA, MST
. 6 ML | 22.3 |NP |{NP |B '
= L 745
— 60 f GY SI, FA. MST
" 50+ |ML | g.9 |NP [NP |42 v Th |
- F 740 | L — — — —_— — — —
5 | REFUSAL
&5 GROUND WATER LEVEL = 16° 7°
- - 705
— 70
» ‘- » *
177=5 LAB CLASSIF.

TVA-00015814



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
' : SHEET 4 OF 3

PROJECT: KINGSTON FP FEATURE: DREDBE CELLS
BORING: SS-8 STATION: RANGE: SURFACE EL: 782.0
DATE DRILLED: 8/2/84 PREPARED BY: mhd CHECKED BY: 7A“
DEPTH sPT | ¥ ,
o EL | 08| W |LL fPr|ecn FIELD DESCRIPTION
- L 780
L -
= so+ (St | 47.6 [Np WP |40 |BYSI (FA), TR 6Y, D
- L 775
— 10 | GYAS'I (FA), TR BV, D B
- 50+ |SM 48.4 {NP NP 10 ' ’ .
- - 770 | | '
— 15 ‘ 6Y SI (FA), TR Y, D -
n 50+ | SM 24.9 |NP NP 10 ’ ' ’
- L 785
— 20 6Y SI SD (FA), MST =
L. 8 SM 43.9 NP NP 14 e -
- - 760 | | S -
— 25 | | BY SI SD W/6V (FA), MST -
= 46 | SM 47.9 | NP (NP |40 ' -
- L 755 | | : | .
N , .
] = I | a9 | |xp {42 | BY ST AL W -
- - 750 | -
"- 1 ] *
177=5 LAB CLASSIF.

TVA-00015815



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS :

BORING: SS-B STATION: RANGE: SURFACE EL: 782.0 .

DATE DRILLED: B/2/84 PREPARED BY: mhd CHECKED BY: TAL

1 { *
DEPTH | SPT
o B |y |LO5| ¥ LL | PI | &R . FIELD DESCRIPTION
} VST PR WST
- - o | 244 e e (12
— - 745
— 40 : -~
~ s g | 2908 lwe e |22 BY SI (FA), MST
- - 740
i~ :
6Y SI (FA), MST
- 8 ML 31.2 |np NP [ 42 ¥ (FA)
- - 735
r—-
— 50 , ;
6Y CL SI w/LUMPS TN SI CL, MST

- 4 ML 22.3 |NP (NP (B Y e / G .
- - 730 '
— 55 MOTT BRN/IN/GY SI CL, MST =
= 13 |ML i8.2 |Np NP |7 ,
- L 725
P
e ) 2
— 60 ' MOTT BRN/TN/GY SI CL, MST -
. 13 1ML 48.8 {Np (NP 7 o ) ,
= - 720 |
—— 65 -
. a s¢/| 277 lwe |wp |4 (TNSTSDON
= - 745
M /70 1 » N v K R

copms *

177=5 LAB CLASSIF.

TVA-00015816



'SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 3 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS |

BORING: SS-8 STATION: RANGE: SURFACE EL: 782.0

DATE DRILLED: 8/2/94 PREPARED BY: mhd CHECKED BY: 7AL

L4 * .

DEPTH SPT

s EL ) Los| W LL | PT | GR FIELD DESCRIPTION
- 5 SM 4.9 [N |NP 10 6Y SD SI {(FA), ¥ . _
= - 740 -
— 75 —
: sc/
B ; 227 lve e |4 TN SI SD, V MST _
- - 705 -
n REFUSAL ~ -
80 GROUND WATER LEVEL = 41° 3° L
= - 700 -
- - 895 -
—— 80 —_
- - 690 -
— 85 -
- -
= - 685 -
— 100 —
= - 680 -
— 405 —

[ 3 l- L *

1*°=5 LAB CLASSIF.

TVA-00015817



SINGLETON LABORATORIES

. SOIL PROFILE: SPLIT-SPOON

SHEET { OF 3

PROJECT: KINGSTON FP FEATURE: DREDGBE CELLS
BORING: SS-9 STATION: RANGE: SURFACE EL: 785.0
DATE DRILLED: B/2/84 PREPARED BY: mhd CHECKED BY: 7A“
DEPTH spT | * |
EL LOG| W tL | PT | &R FIELD DESCRIPTION |
ft . - (N) . }
195 H
1
i
- .
i 5 730 : |
- 20 [m. | 17.8 Ine |ne |12 | GY ST (FAL. MST ._
— 40 | 785 o ]
i g0+ |mL | 10.5 |wp |wp |1 | BY SI (FA), MsT ]
L. .
- -
— 45 + 780 ' —
) as 1m | 20.4 |vp lmp |ag | Y ST FA), MST |
I~ -
- T
— 20 - 775 . k —
i 46 |m | 18,3 Ixe |np |12 | BY ST FA), MST i
r‘ —
j 6 |m | s0.2 (xp |np |42 | 6Y 8T FA), msT ]
— 30 F 765 —
o 5 ML | 35.2 [np |np |42 | BY ST (FA), W _
— 35 } 780 —
] .- ] *
C LAB CLASSIF.

TVA-00015818



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 2 OF 3

PROJECT: KINGSTON FP FEATURE: DREDBE CELLS | |

BORING: SS-8 STATION: RANGE: : SURFACE EL: 785.0

DATE DRILLED; B/2/94 'PREPARED BY: mhd CHECKED 8Y: 7A-

*
DEPTH SPT
EL Los| W L | Pr {em FIELD DESCRIPTION
ft' -vsa (N) -
[é
- 2 [M | 47.3 B VB [4p | EY ST (AL W X
b —
i -
— 40 F 755 | ; -
- 1 {m | 310 jwp |wp |12 | Y ST FAL. W i
- o~
i | B
— 45 - 750 A | b
" - lu | 23.0 e e |12 | Y ST FA), D ™
— 50 | 745 | ]
= - ‘ML 31.7 inp  lnp 12 8Y SI (FA). TR 6V, ‘W i
- B85 740 | : 7
» 5 |m | 30.0 \np |np |12 | Y ST (FA), TR GV, W ]
— §0 - 735 | .
= 6 |m | 32.6 [xp |np |12 | Y SI (FA), TR GV, W i
L —
— §5 b 730 3
FA), MST

- - lm | 26,8 {wp {yp |8 |BANSICL w/6Y S (FA) i
— 70 b 725 -

MRS 4 *

175 LAB CLASSIF.

TVA-00015819



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 3 OF 3

PROJECT: KINSSTON FP FEATURE: DREDGE CELLS ,

BORING: SS-8 STATION: RANGE: SURFACE EL: 785.0

DATE DRILLED: 8/2/84 PREPARED BY: mhd ‘CHECKED BY: TA-
DEPTH spT | ¥

o EL 0 LOG| W LL | PI | 6R FIELD DESCRIPTION
B ' 13 |CL | 19.2 |26 8 |g BAN, IN & 6Y SI CL, TH CL, MST B
e . a—
r i
—— 75 720 ' ' —
- 19 |CL | 19.5 |26 8 |g DRNB-BRN SI CL, MST ]
— L .ﬂ
r— ' s
— 80 F 745 : : —
» 4 |SM 20,5 (NP INP {40 6Y 80 51 N —
— B85 + 740 a _ ' —
L 19 2,‘;‘ 23.1 {Np NP (4 IN 81 50 -
r— —
L~ 80 } 705 —_—
; B 3¢/ | 2s.tlwe |wo |4 |EYSTSD |
— g5 700 REFUSAL i
- GROUND WATER LEVEL = 29° _
= -
— 400} 695 —
- .

0 , :

— 405 690 —

o »

1"°=5 LAB CLASSIF.

TVA-00015820



SINGLETON LABORATORIES

SOIL PROFILE:

SPLIT-SPOON

SHEET 4 OF 3

PROJECT: KINGSTON FP FEATURE: DREDSE CELLS

BORING: SS5-10 STATION: BANGE: o SURFACE EL: 797.5

DATE DRILLED: 8/8/94 PREPARED BY: mhd ‘CHECKED BY: -4

DEPTH spT | ¥

" B |y (LOB| W L. | Pz | &R FIELD DESCRIPTION
. -+
i 735 1
b i e
prant, 5 - Sl
: 50+ ML | 17.3 [p fup |42 | O ST FA). MST 4
i 790 d
— 10 &Y S1 (FA), MST ]
_ 26 ML | 24.7 e [np {142 . .
- -

‘ { 785 i
— 15 6Y SD SI, TR 6V, MST ]
5 25 ML | 15.0 [p [y |42 ' ' i
B _
i 780 _
3 5 [ | 224w o |12 | FY ST FALMST -
B 775 i
- “
— 25 _
3 4 o 274l le |12 | Y ST FA), MsT i
r 770 ]
P _
b -
L 14 ML 28.4 |[NP NP 12 6Y SI [FA). MST -
- ' .
765
@ -
[ ) l- L] *
17'=5 LAB CLASSIF.

TVA-00015821



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
‘ SHEET 2 OF 3
PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-10  STATION: RANGE: SURFACE EL: 787.5

DATE DRILLED: 8/8/94 PREPARED BY: mhd ' CHECKED BY: 7Aw
DEPTH SPT | * \

o Bl [108] ® i |Pren FIELD DESCRIPTION
B - 780 _
— 40 Y SI (FA), V MST -
- 9 ML | 31,4 |NP NP |4p ' i
B - 755 N
. 45 | 6Y SO SI /G (FA), V MST —
- - ML 27.0 |NP NP |42 ' _
B L 750 N
— 50 6Y SD SI w/BY (FA), V MST =
N - |ML | 27.2 |NP |NP |42 ' 4
N L 745 i
— &8 ' GY PGD SI SD (FA), V MST —
- 6 SM | 30,7 |NP [NP |44 ’ _
B - 740 ]
— 60 6Y PED SI SD (FA), V MST =]
= g SM 16.4 NP NP 14 : i
i - 735 ]
- k o
— 65 CRS PGD SI SD w/6Y (FA) 7
_ 25 gy | 19.4 |yp |wp |44 ; -
i - 730 ]
— 70 —

’ .ﬂ L] *

1"°=5 LAB CLASSIF.

TVA-00015822



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON , :
: SHEET 3 OF 3
PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

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

DATE DRILLED: 8/8/84 PREPARED BY: mhd CHECKED BY: 7AL

‘ *

DEPTH | spT |

ot EL 1y |L08| W [ |PIleR FIELD DESCRIPTION
5 38 |ML | 18.0 |p |Np |8 | BN SI CL W/PKTS &% ST TFA] _

vV MST L

i L 725 -
— 75 énusev SI CL, V MST -
R 17 |cL | 19.2 {26 |8 |8 ' , _
i - 720 _
— 80 ORNG-BAN SD SI CL. MST —
- 18 |cL | 16.9 |26 | 8 |8 ’ -
i - 715 _
i 85 | _
» 16 |ML | 48.9 |[NP |NP {8 GY SI SO, MST R
i - 710 _
— g0 | —
i | o+ |mL | 3.7 |ne |wp |8 | BY ST SDW/BY | -
B - 705 F
— g5 ' : ___
= -
- L 700 ol AEFUSAL =
B ' : GROUND WATER LEVEL = =
L 100 | | -
- -
i - 695 i
— 105 | N -—

e * ) .

177=5 LAB CLASSIF.

TVA-00015823



. 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

TVA-00015824



A

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 intoc the ground. At regular intervals, soil
samples were cbtained 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-00015825



Law Engineering sorma een =5

DATE DRILLED
K~-88195
: J08 NUMBER
Boring Record PAGE 1 or 2
ELEV. PENETRATION—BLOWS PER FOOT
D&F}"H (FT) DESCRIPTION * s 10 20 30 40 5060 80 100 *N"

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

| 3.0

40.0 ——l_,

REMARKS;* ELEVATION TO BE PROVIDED BY TVA

TVA-00015826



i i k BORING NuMBER 0~ OB
Law Engineering 207G IWAMBER 15358
. JOB NUMBER K‘Sngg' 5
Boring Record | PAGE ¥
ELEV. PENETRATION-BLOWS PER FOOT
;’Aeﬁ"h‘"-’ DESCRIPTION * 5 10 20 30 40 5060 80 100 *N"

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.

67.7

REFUSAL

REMARKS: + ELEVATION TO BE PROVIDED BY TVA

TVA-00015827



Law Engineering L omewemim

DATE DRILLED ..10-3-88
JoB Numeen _ K-88195

1 3
H PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
QEFTH (FT) DESCRIPTION * s 10 20. 30 40 S060 80 100 *N"

DRY GRAY ASH

35.0

ALLUVIAL CLAY, SAND AND GRAVEL
WITH WEATHERED SHALE FRAGMENTS

® .| I

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

TVA-00015828



Law Engineering

Boring Record

DEPTH (FT) DESCRIPTION
400

ELEV.

BORING NUMBER J=%B

DATE DRILLED __10=3-88

JOB NUMBER K-88195
2 o 3

PAGE

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 S06€0 80 100 *N"

ALLUVIAL CLAY, SAND AND GRAVEL
WITH WEATHERED SHALE FRAGMENTS

67.5

BLUE GRAY SHALE WITH CALCITE
JOINTS

80. 0}

REMARKS:

TVA-00015829



Law Engineering

BORING NUMBER 9~ 9B _

oaTE DRILLED _10~3-88
K-88195
JOB NUMBER
: : 3 3
Boring Record PAGE oF
A TION- PER F
FSTH T DESCRIPTION ELEV. s PENETRATION BLOWS PER | %;;--N.
BLUE GRAY SHALE WITH CALCITE '
JOINTS
82.4
BORING TERMINATED
REMARKS:

TVA-00015830



Law Engineering

BORING NUMBER 310

9-27-88
DATE DRILLED
Jo8 numaer _K-88195
1 1
2 PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
psanb(sn DESCRIPTION * s 10 20 30 40 5060 80 100 “N”
g
WASH BORING TO A PREDETERMINED
DEPTH
- o 12.q
15.0
BORING TERMINATED
, N 1

*
REMARKS: ELEVATION TO BE PROVIDED BY TVA

TVA-00015831



Law Engineering , BORING NUMBER __J~10A

DATE DRILLED 9-27-88
Jos NUMBER __K—88195
1 1
. PAGE OF
Boring Record » .
' ELEV. PENETRATION-BLOWS PER FOOT
DEPTH (FT) DESCRIPTION b S 10 20 30 40 680 80 100 Sn*

WASH BORING TO A PREDETERMINED
DEPTH

29.9

BORING TERMINATED

REMARKS:* ELEVATION TO BE PROVIDED BY TVA

TVA-00015832



Law E n gin eeri N g BORING NUMBER .J=10B

DATE DRILLED S-27-88

JOB NUMBER K-88195
. . 1 2
Soil Test Boring Record PAGE o
o ‘ FOC
(P.EGTH {FT) DESCRIPTION iLEV 5 ?sNEmz?)TlO;OJ' 8:00 V;I:;Ego 0‘2: e
. 43
HARD TO VERY STIFF DARK GRAY, /.
BROWN AND BLACK SILTY CLAY - FILL /
/‘ 25
\ 4 16
12.5 -] [13.0
| VERY STIFF WEATHERED GRAY SHALE - -
WITH ASH - FILL
&— 19
/
‘ 17.9— . — /
FIRM TO SOFT LIGHT BROWN AND /
GRAY WEATHERED SHALE (WET) - FILL

S Em——

27-5_— — \
LIGHT GRAY AND BROWN SILTY CLAY |
RANGING FROM STIFF TO VERY SOFT ® 8
- FILL /
0\ 0
@® | | [N | .,

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00015833



LaW Engineering  BORING NUMBER _J=10 B

DATE DRILLED 9=27-88

Joe Numaer __K=88195
' 2

2
s . A OF
Soil Test Boring Record PAGE
ELEV. PENETRATION-BLOWS PER FOOT
OFETH T DESCRIPTION v * 5 10 L 20 30 40 5060 80 100 *N"
. /O 15
LIGHT GRAY AND BROWN SILTY CLAY : /
RANGING FROM STIFF TO VERY SOFT /
- FILL .
L 0
\ .
I~~~
\\
et
™~
N
: \\\\ 39
49.4 ® o
REFUSAL
¥

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00015834



Law Engin eering | BORING NUMBER ___J~11B

DATE ORILLED _ 9~19~88:

JOB NUMBER K-88195
' ‘ 1 1
. PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
EPgH (FT) DESCRIPTION . S 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 ROTARY EQUIPMENT

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABSREVIATIONS 1ISEN ARNVE

TVA-00015835



Law E ng i neeri ng BORING NUMBER ..J=11R

DATE DRILLED _ 2 —23-88

JOB NUMBER X-88195
: : 1 or _1
Soil Test Boring Record PAGE oF
EV. )
Al ge . rwmotsowreer
2 |\ TOPSOIL 1 L 21
VERY STIFF BROWN CLAYEY DESICATED AN
2.5 f——_ SHALE - RESIDUUM o | N
NG
VERY HARD GRAY VERY WEATHERED "N
5., | _SHALE - RESIDUUM : ® 5

REFUSAL -

REMARKS: *ELEVATION TO BE PROVIDED BY TVA

TVA-00015836



LaW E n g i n eeri ng BORING NUMBER 93-2-;328

DATE DRILLED
Jo8 Numsen 88195
. - § 1 1
Soil Test Boring Record PAGE — °F
ELEV. PENETRATION-BLOWS PER FOOT
DEETH (FT) _ DESCRIPTION * § 10 20 3040 5060 80 100 "N"
STIFF MOTTLED BROWN SILTY CLAY J '
WITH TRACE OF CHERT- FILL ‘ #M
2.5 l
FIRM GRAY FLY ASH WITH TRACE
ORGANICS - FILL 7
® -
=] B.O
9.0 [
VERY SOFT MOTTLED BROWN SILTY CLAY ® 1
WITH ORGANICS - RESIDUUM ’
12.5
SOFT TO VERY SOFT SATURATED
GRAYISH BROWN SILTY CLAY WITH . ,
WEATHERED SHALE FRAGMENTS - : L - 5
RESIDUUM ,
o 2
~
[~
\'\
st
]
\\
\\\
24.8} @ 3°
: 0.3
REFUSAL
| | | |

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00015837



J-12B

Law Engineering BORING Nuldeeh
OATE DRILLED __9726-88
, Jo8 Numsgr ___K-88195
. 1 2
Boring Record PAGE oF
ELEV. PENETRATION-BLOWS PER FOOT
R§ET! FT DESCRIPTION * S 10 20 30 40 5060 80 100 “N"
RED-BROWN SILTY CLAY WITH CHERT '
FRAGMENTS
3.0
DARK GRAY ASH AND ASH AND ASH
CLAY MIXTURE
20.
GREENISH GRAY SHALE SLURRY WITH
. LIMESTONE FRAGMENTS
28.
DUE TO.A CAVE-INAT 28.0 FEET THE
BORING WAS OFFSET AND RE-DRILLED
GRAY SHALE
. ! A

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

QEL VEV CLIEEY CAD EYD! ANATIAN NE Auicmme a 201m amnAFIL - -

TVA-00015838



LaW En g ineer ing BORING Numaer _J=12B

DATE DRILLED ___9~26-88

JOB NUMBER .X=88195
H i . UPA 2._0F 2
‘ Boring Record 68— ©
) EV. . ows FOOT
ORI DESCRIPTION = S 10 20 30 0 S0k 8 h -
——— _

GRAY SHALE

54.2

BORING TERMINATED

REMARKS:

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABRREVISTtAs.n « oo e om

TVA-00015839



Law Engineerin  soumo muueen T2
g oATE pRiLLED 2-28-88
: o8 numeer _ K—88195
. Soil Test Boring Record PAGE 1 oF 2
ELEV. ... PENETRATION-BLOWS PER FOOT
DEPTH (FT.) DESCRIPTION ) * 5 10 20 30 40 S060 80 100 .-
VERY STIFF MOTTLED BROWN SILTY
CLAY - FILL
1.5 p—== S
; 17
BLACK FLY ASH . \ «
N
‘\ 35
PN 47
o 14.4 ' _ \\
\ 93
//.
)/
/
([ pd
P 14
@ 8
) ®- 11
4 12
40.0 \ '
. - - 14 1
REMARKS: * ELEVATION TO BE PROVIDED BY TVA
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS USED ABOVE

TVA-00015840



A Law Engineering

Soil Test Boring Record

ag’:fs (FT) DESCRIPTION

ELEV.

J-13 A
BORING NUMBER

DATE DRILLED 9-28-88
JOB NUMBER K-88195

PAGE 2 or

2

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 S060 80 105).4"N"

BLACK FLY ASH

.-

47.5

DENSE SAND AMD GRAVEL -ALLUVIUM

FIRM VERY SILTY
CLAY - ALLUVIUM

52. 5 — — — ]

1.2
- 11
L D5

64.0
REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS LISFD AROVE

v

TVA-00015841



Law Engineering T

: JOB NUMBER K-88195 |
. 1l 3
Boring Record PAGE - =&
OEPTH (i ELEV. PENETRATION-BLOWS PER FOOT
PTH (FT) DESCRIPTION N 5 10 20 30 40 5080 80 100 “N~

D.5 F—\ TOPSOIL ]
BROWN SILTY CLAY AND
WEATHERED SHALE

4.0

GRAY ASH

. 40.0 |
\ 1

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

SEE KEY SHFFT FNR EYP ANATION 1 QV4aDAI ~ s0im sANAFIAsTAacia . ool

TVA-00015842



J-138

] [ ) . )
g BORING NUMBER
Law Engineering e S Toaa o
Jos Numeer _ K-88195
] 2 3
‘ Boring Record PAce ' o
ELEV. PENETRATION-BLOWS PER FOOT
&Em (FT) . DESCRIPTION . 5 10 20 30 40 5060 80 100 “N"
GRAY ASH

45.0¢ — /™ — — — — —

ASH AND SAND (VERY WET)

65.0

GRAY SHALE WITH ZONES OF
LIMESTONE AND SANDSTONE

. 80.0 \ ol i

REMARKS:

SEE KEY SHEET FOR EXPLANATION OF SYMRA € AMN ARABEVAATIALE +cnca - om..m

i

TVA-00015843



Law Engineering

BORING NUMBER __ 9138
DATE DRILLED __9/29 ~30/88
JOB NUMBER K-38195

3 3
. PA F
Boring Record cE ©
ELEV, PENETRATION-B! P
QEBTHH(FT) DESCRIPTION e e 40 S B 10
GRAY SHALE WITH ZONES OF '
82 '0 LIMESTONE AND SANDSTONE
BORING TERMINATED
REMARKS:

TVA-00015844



DATE DRILLED 9-23-88

y N Law Engineering sonna nuueen  I-14

. JOB NUMBER K-88195
- > ) 1 1
Soil Test Boring Record PAGE o
EV. ' ATION-
®EGTH (FT) DESCRIPTION EL v 5 ‘:gNEYRz‘;noa’: B:f V:.?;Eﬁf"'ﬁw
1.0 GRAVEL
STIFF RED-BROWN SILTY CLAY- FILL ® 11
3.5 f— —_————
FIRM MOTTLED DARK BROWN SILTY CLAY
FILL
6.0 |— —)

FIRM RED-BROWN SILTY CLAY WITH
TRACE ORGANICS - FILL

8.5 p—— — —_

FIRM MOTTLED DARK BROWN

SILTY CLAY - FILL —@ 5
11.0 l__/
VERY LOOSE BLACK SILTY SAND AND
GRAVEL - ALLUVIUM e 2
--= 4.9 /
@ 1
16.0F— _— — \
LDOSE BROWN AND GRAY SILTY CLAY \
‘ WITH BLACK STAINING - ALLUVIUM / 11
10
22.5

VERY HARD GRAY WEATHERED SHALE

5¢
25.3 - m°® <
" §BORING TERMINATED

REMARKS: #pLEVATION TO BE PROVIDED BY TVA

CEL wru ~urer PAD EYD AMATION MC Suiim: A sain 2 AARCIHATIALA nemm snmur

TVA-00015845



J=-14a
A Law Engineering gl

JOB NUMBER K-88195

. 1
. PAGE F
Boring Record ©
- ‘ ELEV. PENETRATION-BLOWS PER FOOT
%?6‘( (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

19.

WEATHERED BROWN AND TAN SHALE

25.
BORING TERMINATED

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

e e - e e Al a®A . - - I

TVA-00015846



J-148

L] b
BORING NUMBER
Law Engineering B 73 ns
‘ JOB NUMBER K-88195
o i 1
Boring Record PAcE o
ogeTH ) DESCRIPTION s e 0 4o 50 80 a0

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

@ |

GRAY BROWN SILTY CLAY WITH A
TRACE OF ASH

REFUSAL

24.5

BROWN AND GRAY TO GRAY SHALE
WITH CALCITE SEAMS

. 40.0l
BORING TERMINATED

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

BEE MFy A ;am EUn AMATIAM AP A cn s = s ARSI OB A s amm . mm e

TVA-00015847



® A Law Engineering

BORING NUMBER __J—15
oATE oriLLen 9 23-88
Jo8 Numeer K=88195

. . 1 1
Soil Test Boring Record PAGE oF
ELEV. PENETRATION-BLOWS PER FOO;f

DERTH (FT) GESCRIPTION * S 10 20 30 40 5060 80 100 “N"

STIFF MOTTLED REDDISH-BROWN SILTY

CLAY - FILL ® 13
2.0 b T o ]

STIFF MOTTLED BROWN SILTY CLAY 10
4.0 | WITH ROCK FRAGMENT - FILL J

SOFT TO FIRM REDDISH BROWN SILTY w

CLAY - RESIDUUM ~ \ - 4

e 9
\\
) N

10.5 ) 25

LIGHT BROWN VERY WEATHERED SHALE- )

RESIDUUM ==
12.0 0.

REFUSAL

REMARKS: . prEVATION TO BE PROVIDED BY TVA

]

TVA-00015848



Law Engineering

Boring Record

ﬁ:ﬂ (FT) DESCRIPTION

ELEV.

BORING NUMBER U~ 1OA

DATE ORiLLED _9~21-88
Jos NumeeR . K=88195

PAGE 1 OF 1

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

13.5

25.2

40.0

TANISH-BROWN TO BROWN SILTY
CLAY

GRAY-BROWN SILT WITH SHALE
FRAGMENTS

REFUSAL
GRAY SHALE .

BORING TERMINATED

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

QFEF MOV S irre mam mom saiavima. om -

l

TVA-00015849



J-15B

Law Engineering BORING MuBER ——
DATE DRILLED 2~ 8
JOB NUMEBER K—?SlQS 5
Boring Record PAGE bl
QEPH (FT) DESCRIPTION :LEV- . fgnerazzrn°£'3:°°"££sz:ﬁ‘£w
WEATHERED SHALE
3.0 e == e e e e e e
BROWN AND GRAY-BROWN SILTY CLAY.
WITH TRACE SHALE FRAGMENTS
14.0
GRAY SHALE
10.0|
REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT
* ELEVATION TO BE PROVIDED BY TVA
SEE KFY CMEET £A0 EYDI ANATIOWN AL Custemmi & asin 4RMAPIHAPAcs & v on - = = L

TVA-00015850



Law Engineering

BORING NUMBER J—=15B
DATE pRiLLeD D —21-88

BORING TERMINATED

JOB NUMBER K-88195
: PA 2.OF .2
Boring Record cE .
ELEV. PENETRATION-BLOWS PER FOOT
2%’."6 (F1) DESCRIPTION S 10 20 30 40 5060 80 100 “N-
GRAY SHALE
44.2

REMARKS:

SFF ¥Cv evirey rAD CYOT ANATIAL Ar A oo et -

carm s mmASInieIaL s

TVA-00015851



J-16A

- . S
Law Engineering BORING NUMEER) o
DATE DRILLED
Jo8 Numger X=88195
. 1 2
Boring Record PAGE °F
ELEV. PENETRATION-BLOWS PER FOOT
PB™H D DESCRIPTION * S 10 20 30 40 5060 80 100 N
MoF— TOPSOLL ]
RED-BROWN AND BROWN SILTY CLAY -
FILL
3.0

GRAY BROWN SILTY CLAY ~ FILL - 14.’c
(SOME OF THE SOILS APPEAR TO BE
ASSOICIATED WITH AN OLD ROAD

SURFACE)

® |-

RED BROWN SANDY CLAY
(SLURRY) - POSSIBLE RESIDUUM

. 10.0
|

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

orr e . - L e meme

TVA-00015852



Law Engineering

Boring Record

J-16a

BORING NUMBER

i0=5-88"
DATE DRILLED
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

DE&T&(FT.) DESCRIPTION

GRAY BROWN SANbY 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

CEL Wy Aicmme mae mum ARATIAL Ao - -

TVA-00015853



Law Engineering BORING NUMBER 9‘3;;-6-)28

DATE DRILLED
JOB NUMBER K=R819%
i PAGE 1. oF 2
Boring Record
ELEV. PENETRATION-BLOWS PER FOOQT

DEPTH (FT) ' DESCRIPTION * § 10 20 30 40 5060 80 100 ~N-

RED-BROWN SILTY CLAY WITH SMALL
ROCK FRAGMENTS - FILL

10,00 v o e ]

RED TO RED-BROWN TO BROWN SILTY
CLAY ~ FILL

20.5

BROWN SILTY CLAY =~ POSSIBLE

TOPSOIL
22.0

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 SYMABOLS AND ABBREVIATIONS 11€ER ARNVE

TVA-00015854



LA R

Law Engineering

Boring Record

DESCRIPTION

ELEV.

BORING NUmBER _J—16B

oate ores 2—23-88
JOB NUMBER K-88195

2 2
PAGE OF

PENETRATION-BLOWS PER FOOT
s 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

56.0

BROWN AND GRAY SHALE
73.0 -

BORING TERMINATED
REMARKS:

TVA-00015855
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TVA-00015856




APPENDIX B

MONITORING WELL DIAGRAMS

B-1

TVA-00015857



. TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J9A INSTALLATION DATE 10-370 10-4-88
LOCATION PLANTCOORDINATES W or44 N19:07 Tennesses Lambert NADB3 Easting 240820475 Northing 575458
GROUND SURFACE ELEVATION 769.4' MSL. TOP OF INNER CASING 7725 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 2083 4
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS ' '
(NOT TO SCALE)

LOCKABLE COVER

' GROUND SURFACE
VENTED CAP ay
WELL PROTECTOR STicKUp—="—— 769.4' MSL
A A
DEPTH TO TOP OF
BENTONITE SEAL ____53.8"
TOTAL DEPTH
DEPTH TO TOP OF LENGTHOF OF WELL
GRANULAR MATERIAL __S5.5" SOLID SECTION 69.0
58.4'
- RISER
STABILIZED WATER
LEVEL 148"
aROUT BELOW GROUND
_}V_ SURFACE
7 SCREE LENGTH OF N 10-10-88
/// BENTONITE SLOTTED SECTION MEASURED ON ===
Z 100
y
LENGTHOF —2...
GRANULAR TAIL PIPE
BACKFILL CAP

NG LAB 107200

TVA-00015858




. TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT _ JOBNUMBER  Ke881gs
WELL NUMBER J-98 INSTALLATION DATE 92870 9-20-88
LOCATION ' PLANT COORDINATES W 9442 , N 19422 Tennessee 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 2INCHES
DRILLING TECHNIQUE AR ROTARY DRILLING CONTRACTOR  __HIGHLANDDRUUNG
BOREHOLEDIAMETER ______ S7BS(ROLLERCONE) -  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 T 2. J
WELL PROTECTOR————— v sTickuP28 769.6' MSL )
A A
DEPTH TO TOP OF
BENTONITE SEAL __ 67.2°
. TOTAL DEPTH
DEPTHTO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __ 69.2 SOLID SECTION 2.4
72.0'
- RISER
TOPOF  702.1' MSL E . STABILIZED WATER
ROCK - LEVEL 148"
GROUT BELOW GROUND
SURFACE
TH OF 10-5-88
BENTONITE Scheen SLOTTED Secrion MEASURED ON ——=
10
GRANULAR LENGTHOF ..
] mAckFLL AP TAIL PIPE

NG LAD 102780

TVA-00015859



TYPE Il MONITORING WELL INSTALLATION RECORD

7 SCREEN
/// ——
Y
GRANULAR
BACKFILL CAP

LENGTH OF
SLOTTED SECTION

50

LENGTH OF —1.
TAIL PIPE

MEASURED ON __9-29:88

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J-10 INSTALLATION DATE 9:27.88
LOCATION PLANT COORDINATES W 4479, N 16+36 Tennessee Lambert NADS3 Easting 2408462.25 Northing 574754.063
GROUND SURFACE ELEVATION 7538 MSL'___ TOP OF INNER CASING 756.8' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SANDCOURSE  SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR ~ _LAWENGINEERING
BOREHOLE DIAMETER 11INCHES 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 30
STICKUP =2
WELL PROTECTOR~———] - . 753.8' MSL
A
DEPTH TO TOP OF
BENTONITE SEAL ___ 60
TOTAL DEPTH
DEPTH TO TOP OF LENGTHOF OF WELL
GRANULAR MATERIAL 80" SOLID SECTION 150
9.1
. RISER
STABILIZED WA1;ER
LEVEL_26
GROUT BELOW GROUND
SURFACE

ENG LAS 30290

TVA-00015860



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J-10A INSTALLATION DATE 9-19T0 9-27-88
LOCATION  PLANT COORDINATES W 4+68,N 16451 Tennessee 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 2INCHES
HIGHLAND DRILLING &
DRILLING TECHNIQUE AIR ROTARY & POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING :
BOREHOLE DIAMETER 11INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
k LOCKABLE COVER
GROUND SURFACE
VENTED cAp———‘E:‘_) o
STICKUP = ’
WELL PROTECTOR————— I 75,5 MSL
g A
DEPTH TO TOP.OF
BENTONITE SEAL 187
TOTAL DEPTH
DEPTH TO TOP OF ‘LENGTH OF. OF WELL
GRANULAR MATERIAL ___17.7 SOLID SECTION 00
1968
- RISER:
STABILIZED WATER
LEVEL _5.0°
GROUT BELOW GROUND
SURFACE
7 LENGTH OF
/ BENTONITE ScRER SLOTTED SECTION MEASURED ON _9-29-88
% Y
: GRANULAR LENGTHOF .2
BACKFILL CAP TAIL PIPE
b 4

TVA-00015861



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J-108 INSTALLATION DATE 92948
LOCATION PLANT COORDINATES W 4+73 N 16+51 “Tennessee Lambert NAD83 Easting 2408462.25 Northing 574754.063
GROUND SURFACE ELEVATION 7536 MSL TOP OF INNER CASING 756.4' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND.COURSE  SLOT SIZE : 010 INCHES _
CASING MATERIAL . PVC CASING DIAMETER 2INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING
BOREHOLE DIAMETER 11INCHES 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 GAP——— I‘ 5
STICKUP-
WELL PROTECTOR—————] ‘ ———
DEPTH TO TOP OF
BENTONITE SEAL __35.8'
TOTAL DEPTH
DEPTH TO TOP OF LENGTHOF OF WELL
GRANULAR MATERIAL __ 37:0° SOLID SECTION , 50.0
36.4'
. RISER
STABILIZED WATER
LEVEL ___
GROUT BELOW GROUND
_% ‘ SURFACE
T
BENTONITE T CTION MEASURED ON _10-6:-88
100
LENGTH OF .2
TALL PIPE
CAP

TVA-00015862




TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER 118 INSTALLATION DATE $-19-80
LOCATION PLANT COORDINATES W 7484, N 7497
GROUND SURFACE ELEVATION 765.6' MSL TOP OF INNER CASING 769.1' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND.COURSE - g1 OT SIZE 0:10 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIRWATER ROTARY - DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLEDIAMETER ____ 8INCHES ~ 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— xl : 35
. STICKUP.
WELL EHOTEC'TOR—-—— - 765.6' MSL
DEPTH TO TOP OF
BENTONITE SEAL __12.6'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __ 14.3' SOLID SECTION 3.8
16.4'
TOPOF
ROCK
. RISER
STABILIZED WATER
LeveL 7.8
BELOW GROUND
GROUT x SURFACE
BENTONITE SCREEN Ls.ig'GI'TTEDOSECT ION MEASURED ON _3/26/88
S | .
GRANULAR LENGTHOF —%
TAIL PIPE
v

TVA-00015863



PROJECT KINGSTON STEAM PLANT

WELL NUMBER J12A

LOCATION - PLANT COORDINATES W 17440, N 15+57

TYPE Il MONITORING WELL INSTALLATION RECORD

JOB NUMBER K-88195
INSTALLATION DATE 9-22-88

Tennessee Lambert NAD83 Easting 2407132.25 Northing 575644

GROUND SURFACE ELEVATION 764.3 MLS TOP OF INNER CASING 7673 MLS
GRANULAR BACKFILL MATERIALQUARTZ SANDCOURSE ~ SLOT SIZE - 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW guﬁjﬂgﬁagug
BOREHOLE DIAMETER 10 1/4 INCHES FIELD REPRESENTATIVE H. W. ROBINSON -
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL pPVe
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP———1 1 a0
STICKUP ==
WELL PROTECTOR———] 764.5 MSL
7 §
DEPTH TO TOP OF
BENTONITE SEAL 10.8'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OFWELL
GRANULAR MATERIAL ___12.8' SOLID SECTION 248
14,2
. RISER
STABILIZED WATER
LEVEL_ 3.8
GROUT BELOW GROUND
SURFACE
SCREE! LENGTHOF v
BENTONITE SLOTTED SECTION MEASURED ON _22__6-_8_8_
10
GRANULAR LENGTH OF 2
BACKFILL CAP TAIL PIPE
\ 4

ENG LAS 107200

TVA-00015864




‘ TYPE It MONITORING WELL INSTALLATION RECORD
WELL NUMBER JS13A INSTALLATION DATE ~ — 9287093088
LOCATION PLANT COORDINATES W 7+13, N 31423 Tenr Lambert NADS3 * Easting 2408856.75 Northing 575872.44
GROUND SURFACE ELEVATION 766.5' MSL TOP OF INNER CASING 769.2' MSL
GRANULAR BACKFILL MATERIAL  .QUARTZ SAND.COARSE i OT SIZE D10 INGH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR =~ _LAWENGINEERING =
BOREMOLE DIAMETER _APPROXIMATELY 11INCHES  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———] I 7
WELL PROTECTOR——— ¢ smoxup 27 766.5' MSL
DEPTH TO TOP OF
BENTONITE SEAL ___50.1
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __51.8 SOLID SECTION 639"
53.7
RISER
STABILIZED WATER
LEVEL__89
GROUT BELOW GROUND
SURFACE
F
BENTONITE SORES I e SecTion MEASURED ON__10/5/88
PR [+ X ¢
GRANULAR LENGTH OF 2.
BACKFILL o TAIL PIPE
o i

BNG LAB 101280

TVA-00015865



1
d ‘ TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KING! N STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J138 INSTALLATION DATE —$29700-088
LOCATION _PLANT COORDINATES W 7+34, N 31404 Tennessee Lambert NADS3  Easting 2408856.25 _Northing 57587243
GROUND SURFACE ELEVATION 7674' WSL TOP OF INNER CASING - 7705 MSL
GRANULAR BACKFILL MATERIAL . _QUARTZSAND g OTSIZE O10INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER ~ _8'AUGER, 57/8° (ROLLERCONE)  FiE| 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 ————— ] .
stickup_ 31
WELL PROTECTOR— v 767.4' MSL
- 4
DEPTH TO TOP OF
BENTONITESEAL ____61.4
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL __ 67.8' SOLID SECTION 8.0
74
R RISER
STABILIZED WATER
TOP OF ROCK LEVEL —L.._‘.
GROUT BELOW GROUND
SURFACE
7 ENGTHOF 10/6/88
7 BENTONITE SOREEN SO%TED SECTION WEASURED ON
% 10.0
GRANULAR LENGTH OF 0.2
BACKFILL CAP TAIL PIPE

ENGLAS
10500

TVA-00015866



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J14A INSTALLATION DATE §-22-68
LOCATION PLANT COORDINATES W 30446, N 37+49 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 QUARTZ SAND, COARSE g oT SIZE D10 INCH
CASING MATERIAL PVC _.CASING DIAMETER 2 INCHES _
DRILLING TECHNIQUE AIR/WATER ROTARY DRILLING CONTRACTOR = _HIGHLANDDRILILING
BOREHOLE DIAMETER 8 INCHES FIELD REPRESENTATIVE HW, ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL . __PVC SCREEN MATERIAL PVC
COMMENTS '
(NOT TO SCALE)
LOCKABLE C_OVER
GROUND SURFACE
VENTED CAP-——— A -
WELL PROTECTOR——— ; STICKUP = . gsaaMSL
i y'y F ¥
DEPTH TO TOP OF
BENTONITE SEAL __10
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULARMATERIAL 12 i SOLID SECTION 25
| 138 ’
RISER
TOP OF .
OCK STABILIZED WATER -
. LEVEL 127
GROUT : BELOW GROUND
SURFACE
TH OF 9/26/88
BENTONITE gELré?TEDoSECT 1ON MEASURED ON
2 e
GRANULAR LENGTHOF Q2L
BACKFILL cap TAIL PIPE
\ 4

£NG LAR 10200

TVA-00015867



" TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88195
WELL NUMBER J14B INSTALLATION DATE 9:22:88
LOCATION PLANT COORDINATES W 30+56, S 37+60 Ter Lambert NADS3 Easting 2402915.5  Northing 571535.31
GROUND SURFACE ELEVATION . 7583 MSL_ . TOP OF INNER CASING 7613 MSL
GRANULAR BACKFILL MATERIAL QUARTZSAND.COARSE g1 OT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIRWATER ROTARY DRILLING CONTRACTOR  HIGHLAND DRILLING
BOREHOLE DIAMETER 8 INCHES FIELDREPRESENTATIVE = _HW.ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS '
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CApP——————1 { ] 20
WELL PROTECTOR————— el i 756.3 MSL
‘ A A
DEPTH TO TOP OF
BENTONITESEAL ____25.5'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF QOF WELL
GRANULAR MATERIAL ___27.5' SOLID SECTION 400
) 29.8
RISER
STABILIZED WATER
LEVEL _16.1
GROUT BELOW GROUND
SURFACE
, SCR LENGTH OF 9/26/88
BENTONITE - SLOTTED SECTION MEASURED ON
10
GRANULAR LENGTHOF 92
BACKFILL oap TAIL PIPE
v

TVA-00015868



®

PROJECT KINGSTON STEAM PLANT

WELL NUMBER J15A

LOCATION PLANT COORDINATES W 24+39,N 6+35

TYPE Il MONITORING WELL INSTALLATION RECORD

JOB NUMBER _K-88195
INSTALLATION DATE" 92188

Tennessee Lambert NADS3 Easting ‘2406718 _ Northing 575840

@

GROUND SURFACE ELEVATION 793.1°_MSL TOP OF INNER CASING 796.1° MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COURSE . g| OT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR/WATER ROTARY DRILLING CONTRACTOR  HIGHLAND DRILLING
BOREHOLE DIAMETER 8INCHES FIELD REPRESENTATIVE _H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION ~ 2043
RISER MATERIAL PVC SCREEN MATERIAL PYC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP— a0
STICKUP. 3
WELL PROTECTOR— I 793.1' MSL
: 5 A A
DEP’fH TO TOP OF
BENTONITE SEAL __12.2.
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL ___13' SOLID SECTION 252'
18
RISER
° TOP OF RO
STABILIZED WATER
LEVEL _6.9"
GROUT BELOW GROUND
x SURFACE
ENGTH OF
% BENTONITE -SLIE)TTED SECTION MEASURED ON_9/26/88.
U, [« S
GRANULAR LENGTHOF 02
BACKFILL chp TAIL PIPE

ENGLAS 10280

TVA-00015869



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 T e Lambert NA! Easting 2406718° No
GROUND SURFACE ELEVATION 7929 MSL TOP OF INNER CASING 795.9' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE 1 OT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIRWATER ROTARY DRILLING CONTRACTOR._ _HIGHLANDDRILLING
BOREHOLE DIAMETER 8INCHES FIELD REPRESENTATIVE HW, ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL : PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP———— 50 )
WELL PROTECTORm~=m— STICKUP—=2— 792.9' MSL
A A
DEPTH TO TOP OF
BENTONITESEAL _290'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 31.5° SOLID SECTION ‘ 442
34!
RISER
) TOP OF ROCK
STABILIZED WATER
LEVEL 5.7
BELOW GROUND
: _X_ SURFACE
7 ENGTH OF 9/24/88
// BENTONITE SCREEN ‘éLOTTED SECTION MEASURED ON 22222
) e
GRANULAR LENGTHOF .02 _ -
TAIL PIPE
BACKFItLL CAP
Y

ENGLAB 10200

TVA-00015870



PROJECT

KINGSTON STEAM PLANT

JOB NUMBER

TYPE Il MONITORING WELL INSTALLATION RECORD

K-88195

WELL NUMBER

J16A

10-5-88

INSTALLATION DATE

LOCATION  _PLANT COORDINATES W 27+87,N 40+08

Tennessee Lambert NADB3 Easting 2407752 Northing 578181.56

GROUND SURFACE ELEVATION 7566 MSL TOP OF INNER CASING 768.6' MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE 010 INCH.
CASING MATERIAL PVC CASING DIAMETER 2INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR _HIGHLANDDRILLING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE _HW ROBINSON .
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL pve
COMMENTS
(NOT TO SCALE)
' LOCKABLE COVER
GROUND SURFACE
VENTED CAP————— ]
stickuP-32 .
WELL PROTECTOR—— v :
: - %
DEPTH TO TOP OF
BENTONITESEAL 180"
TOTAL DEPTH
DEPTH.TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL _51:0' SOLID SECTION 64.7
522
RISER
STABILIZED WATER
LeveL 64
GROUT BELOW GROUND
SURFACE
SCRE LENGTH OF 10/6/88
BENTONITE SLOTTED SECTION MEASURED ON
10.0
GRANULAR LENGTHOF 02
BACKFILL cap . TAlL’PIPE
\ 4

NG LAS 10200

TVA-00015871




TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT

WELL NUMBER J-168
LOCATION ~ PLANT COORDINATES W 27+480,N 40+34 _

JOB NUMBER K-88195

INSTALLATION DATE 92388
Tennessee Lambert NAD83 Easting 2407751 Northing 578181.05

GROUND SURFACE ELEVATION 7654' MSL TOP OF INNER CASING 768.1°_MSL
GRANULAR BACKFILL MATERIAL QUARTZSAND.COARSE  SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR .EMQDB.LL’BQ_.__
BOREHOLE DIAMETER 8 AUGER.57/8° 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—=rmm——— x 27
WELL PROTECTOR————— ¢ STICUP —=— 765.4° MSL
: A
DEPTH TO TOP OF
BENTONITE SEAL _57.8
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 80-3° SOLID SECTION 730
62.3
RISER
TOP OF ROCK_699.4'
STABILIZED WATER
LEVEL _8.5
GROUT . BELOW GROUND
A SURFACE
REE ENGTHOF 1
BENTONITE SChe LSLOWED SECTION MEASURED ON —u;y?i—
100
0.2'
GRANULAR LENGTHOF 22
] sackrL cAP TAL PIPE
Y

ENQ LAB 10280

TVA-00015872




‘ TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 17 INSTALLATION DATE - July 8, 1992
LOCATION Tennessee Lambert NAD83 Easting 2410795.25 _ Northing 578066.65
GROUND SURFACE ELEVATION ~ 762.42' MSL TOP OF INNER CASING 765.42' MSL
GRANULAR BACKFILL MATERIAL  Sand SLOT SIZE _ 0.010*

CASING MATERIAL 4" SCH 40 PVC CASING DIAMETER ~ 4"SCH40PVC
DRILLING TECHNIQUE HSA DRILLING CONTRACTOR John Voekel, Law Engr.
BOREHOLE DIAMETER 4.25" HSA (D) 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 .
WELL PROTECTOR sTickup 3
/ A y Y
SLOPED CONCRETE
DEPTH TO TOP OF
BENTONITE SEAL
3* (from ground surface) .
TOTAL DEPTH
DEPTH TO TOP OF " LENGTHOF OF WELL
GRANULAR MATERIAL SOLID SECTION 37.0
§' (from ground surface) 10’ (from ground surface)
(including stickup)
RISER
STABILIZED WATER
LEVEL 83
GROUT BELOW GROUND
- SURFACE
% LENGTHOF MEASURED ON
/ BENTONITE SLOTTED SECTION July 10, 1992
%, ‘ 30 -
LENGTHOF
GRANULAR 03
" BACKFILL TJALPIPE _ 9o
4

. ENG LAB 611905

TVA-00015873



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant
WELL NUMBER 18 INSTALLATION DATE July 10, 1992
LOCATION Tennessee Lambert NADS3 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 CASING DIAMETER 4" SCH 40 PVC
DRILLING TECHNIQUE HSA DRILLING CONTRACTOR . John Voekel, Law Engr.
BOREHOLE DIAMETER 4.25" 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 ‘ ‘
WELL PROTECTOR stickup 2
7 A
SLOPED CONCRETE
DEPTH TO TOP OF
BENTONITE SEAL
1.1" (from ground surface)
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL SOLID SECTION 38.7
3.1’ (from ground surface) 6.4' (from ground surface)
(including stickup)
RISER . .
(including stickusp)
STABILIZED WATER
LEVEL
BELOW GROUND
_x_ SURFACE
y SCREEN 35' LENGTHOF MEASURED ON
// BENTONITE SLOTTED SECTION
% : &

GRANULAR

BACKFILL cap__ 08

LENGTHOF
TALPIPE _03

ENG LAB &/1996

TVA-00015874



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 4.25" 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) augel; was used to provide room for the sand pack around the screen.

(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP |
WELL PROTECTOR stickup 8
/ A A
SLOPED CONCRETE
DEPTH TO TOP OF
BENTONITE SEAL
2.5 (from ground surface)
TOTAL DEPTH
. ‘DEPTH TOTOP OF LENGTH OF ’ OF WELL
GRANULAR MATERIAL SOLID SECTION 33
4.5' (from ground surface) 10' {from ground surface)
(including stickup)
RISER
STABILIZED WATER
LEVEL ...
GROUT BELOW GROUND
, SURFACE
7 LENGTHOF MEASURED ON
// BENTONITE SLOTTED SECTION
2R s
LENGTH OF
GRANULAR 0.3'
BACKFILL TAILPIPE _ Y9

ENG LAB GHons

TVA-00015875




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 ~Northing 578108.22
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
VENTED CAP .
WELL PROTECTOR - sTickup __3
SLOPED CONCRETE / 1
DEPTH TO TOP OF
BENTONITE SEAL
2 (from ground surface) .
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL SOLID SECTION S L A,
4' (from ground surface) 10 (from ground surface)
(including stickup)
RISER
STABILIZED WATER
LEVEL 83"
GROUT BELOW GROUND
__x_ SURFACE
7 SCREEN LENGTH OF MEASURED ON
// BENTONITE SLOTTED SECTION _July 13,1982
7 10
LENGTH OF
Sﬁéﬁ.‘:’.ﬁ“ CAP TALPIPE _ 03

TVA-00015876



MONITORING WELL INSTALLATION RECORD

Kingston Fossil Plant

PROJECT ——
WELL NUMBER KIF-22 INSTALLATION DATE July 10, 2002
TOP OF INNER CASING 7262 ft-msl CASING MATERIAL _PVC sch 80
DRILLING TECHNIQUE Hollow-Stem Auger BOREHOLE DIAMETER 81/4in.
DRILLED BY. Lynn England LOGGED BY Jim Overton
COMMENTS _Filter sand was placed into the annuius from the bottom up with a sand inj f.
il riptions were taken from split n sampler. i
Well completed with 4 inch by 4 inch by 5 foot lockable:steel well protector and a 4 foot diameter concrete .
Four steel bollards were placed around the concrete pad.
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP T -
WELL PROTECTOR ' STICKUP
| |
DEPTH TO TOP OF
BENTONITESEAL ___ 7.5t
TOTAL DEPTH
DEPTHTOTOPOF . LENGTH OF .
GRANULARMATERIAL ___ 9.5t SOLID SECTION 494
1701
RISER
STABILIZED WATER
teveL 1521
Y BELOW GROUND
B oF
SCREEN SLES'ETTEHD SECTION SURFAGE
TOP OF ROCK 3Bh MEASURED ON
DEPTH__48.251t - July 12, 2002
LENGTH OF
TALPIPE —201
CAP
|

TVA-00015877



| . ‘ APPENDIX C

SOIL GRAIN SIZE, MOISTURE CONTENT, AND ATTERBERG LIMITS DATA

C-1

TVA-00015878



‘ This information taken from “Report of Geotechnical Exploration — Ash Disposal Area -
Kingston Fossil Plant, Kingston, Tennessee,” MACTEC Engineering and Consulting, Inc.,
May 4, 2004. ,

TVA-00015879



TVA Kingston Fossil Plant Ash Disposal 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 laboratery to determine sample unit weights.

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 oﬁly 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 a 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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. (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 PI 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 disperséd 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.

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\tésts are performed on several sections of a relatively undisturbed sample extruded
from the sampling tube. The samples are rimmed 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.

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 deformatiohs are measured with a 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 dimensidns 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 RES LS ,
; -

B-1 UD-1 uD ASH 4-45 19 NT

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 015 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 uD ASH 15-17 37 NT NT NT
B-4A uD-3 uD "ASH 25-27 38 NT NT NT
B-5 1 SPT ASH 0-15 22 NT NT NT
B-5 2 SPT ASH 5-6.5 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
B5 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 uD ASH 10-12 19 NT NT NT
B-8 3 SPT ASH 12-13.5 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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TABLE 3 *
NATURAL MOISTURE CONTENT AND
ATTERBERG LIMITS LABORATORY TEST ’RESUL§
B-8 5 SPT ASH | 22235 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 .5 11
B-8A 6 SPT Alluvium 62-63.5 24
B-8A uD-2 uD Alluvium 60-62 22 26 16 10
‘ B-8A 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 ubD ASH 5-7 25 NT NT NT
B-10 2 SPT ASH 7-8.5 28 NT NT NT
B-10 uD-2 upD ASH 10-12 25 | NT NT NT
B-10 3 SPT ASH 12-13.5 30 NT NT NT
B-10 uD-3 uD ASH 15-17 38 NT NT NT
B-10 4 SPT ASH 17-18.5 45 NT NT NT
B-10 uD-4 up ASH 20-22 37 NT NT NT
B-10 5 SPT ASH 22-23.5 32 NT NT NT
B-10 ) 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 37-38.5 20 NT NT NT

NT - Not Tested

NV - Non-Viscous

NP - Non-Plastic

SPT - Standard Penetration Test
Prepared By T3~ Date _S7/yJest Checked By _mbM Date s]4jof
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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LAW ENGINEERING Project No.: 3043041009.0001

Project: TVA Kingston Ash

@ | AND ENVIRONMENTAL
“ SERVICES L____EI_INC. Date: April 21, 2004

TVA-00015890



PARTICLE SIZE DISTRIBUTION TEST REPORT

‘y 100 -2

80

in.

2 in.
“11-1/2 in

in

$40
#60

ino
$420
| |

<
ol

=13 in.
“13/4 in
1/2 in
B3/8 in

.

o #140

=1 #200

o

80

70

80

50

20

PERCENT FINER

10

TS~
0':‘:::::; S0 P r 0 1t

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

Test| % +3" % GRAVEL % SAND Z SILT % _CLAY Uscs LL PI
¢ 5 0.0 0.2 12.6 77 .1 10.1 NT NT NT

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
eize. ° rrond . g ®B-3,15-16.5' & 20-21.5"
0.375]{ 100.0 4| 99. Gray ash

10| 99. SPT Samples
20 99. ~
40| 99.

100 a7.
GRAIN SIZE 200| 87.

DSO 0.0391

NGO S~

D1 c 0.0049 Remarks:

Methods: Particle Size:
COEFFICIENT
S ASTM D 422-63(2002);
C 1.23 Specific Grovity of
Cu 8.0 Portion < No. 10: 2.58

LAW ENGINEERING
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SERVICES, INC.

Project No.: 3043041009.0001
Project: TVA Kingston Ash’

Date: Aprii 21, 2004
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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Date: Aprii 21, 2004
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION. uscs AASHTO
® Grey Bottom Ash with Fly Ash
Project No.: 3043~04-1009.0001" ' Remarks:
Project: TVA Kingston Ash Disposal Areo Moisture Content: 19.4%
e Locotion: B-8 UD @ 10'=12"
Date: 04-19-04
| PARTICLE SIZE ANALYSIS REPORT
. LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.: o .
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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 UsSCs LL PI
el 12 0.0 4.1 22.3 52.0 21.6 NT NT NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Ry ° umber Mg ®B-8,12-13.5' & 15-16.5"
0.751100.0 4| 95.9 Gray brown cosh
0.375| 97.2 10 93.2 SPT Samples
201 90.3
401 86.7
60| 84.5
100 80.5
GRAIN SIZE 200 73.6
060 0.0243
3o
010 0.0015 Remarks:
- IMethods: Particle Size:
COEFFICIENTS ASTM D 422-63(2002);
Ce 1.62 Specific CGravity of
C. 16.2 Portion < No. 10: 2.38.

Project No.: 3043041009.0001
Project: TVA Kingston Ash

LAW ENGINEERING
AND ENVIRONMENTAL
SERVICES, INC.

Dote: April 21, 2004

TVA-00015900
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MATERIAL DESCRIPTION USscs AASHTO
® Grey Fly Ash ‘ B
e
Project No.: 3043-04-1009.0001 ' A 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.: e
et e P S e e ettt
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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.
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PERCENT FINER
o
O

»~
(@]

o
o

N
o

N

() : . i et R . . j : | .
‘ 200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

10

Testi % +3” % GRAVEL % SAND % SILT % CLAY - USCS LL PI
¢! 10 0.0 13.2 - 56.9 26.2 3.7 NT NT NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: )
e | ® rumber [T g eB-8,25.6-27.1'& 30-31.5

0.75| 100.0 4] 86.8 Gray ash
0.378| 96.7 10 71.9 {| SPT Sampies
20} 61.9 .
40] 83.2
60| 48.7
100 41.2
GRAIN SIZE 200| 29.9
D60 0.733
D
30
Dio 0.0178 |IRemarks:
; Methods: Porticle Size:
COEFFTCIENTS ASTM D 422-63(2002):
Ce 0.43 Specific Gravity of
C, |[41.2 | Portion < No. 10: 2.49

Project No.: 3043041009.0001
Project: TVA Kingston Ash

. LAW ENGINEERING
AND ENVIRONMENTAL
SERVICES, INC.

Date: April 21, 2004 Fi

No.: B8

TVA-00015902



PARTICLE SIZE DISTRIBUTION TEST REPORT
K |
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. 200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm ~
Test} % +3" % GRAVEL % SAND % SILT %Z CLAY UsCs LL PI
e 13 0.0 0.0 ' 28.2 68.2 3.8 NT NT NT
S'IEhVE PERCENT FINER SIEVE PERCENT FINER Sample information:
e | @ e | ® #B-8A,40-41.5' & 45-46.5'
4]100.0 E Dark gray ash
101 99.9 SPT Somples
20| 99.8
40| 99.5
60| 98.6
100] 92.4
GRAIN SIZE 200( 71.8
Dgo 0.0550
D3o
040 0.0098 : Remarks:
COEFFICIENTS Methods: Particle Size:
= T | |aSTM D 422-63(2002):
CC 5 5 Specific Gravity of
u ‘ Portion < No. 10: 2.52
. LAW ENGINEERING Project No.: 3043041009.0001
AND ENVIRONMENTAL | 7reiect: TVA Kinoston A58
SERVICES, INC. Date: April 21, 2004

TVA-00015903



PARTICLE SIZE DISTRIBUTION TEST REPORT

@ -
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=13 in.
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40

10

PERCENT FINER

O . H : o R 5 . : E : 1R E
‘ 200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm )

Test| % +3" % GRAVEL % SAND % SILT % CLAY USCS Ll PI
¢| 15 0.0 3.2 41 .4 ' 32.4 23.0 CL 25 11

SIEVE PERCENT FINER SIEVE PERCENT FINER Saomple information:
inches number {

size d size L #B-8A,57-58.5' & 62~-63.5

0.75]100.0 4| 96. Tan sandy lean clay
0.375] 97.9 10} 986. SPT Somples

S
o
o
<
ENNOOPO

GRAIN SIZE 200| SS.
Dgo 0.0801 /

D30 .
D10 Remarks:

Methods: Particle Size:
COEFFICIENTS '
ASTM D 422-63(2002);
c Specific Gravity of
u ‘ Portion < No. 40: 2.68

LAW ENGINEERING
AND ENVIRONMENTAL
SERVICES, INC.

Project No.: 3043041009.0001
Project: TVA Kingston Ash

Date: April 21, 2004

TVA-00015904
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GRAIN SIZE - mm ‘
Test|% +3" % GRAVEL % SAND g SILT - W % CLAY
o 4 0.0 0.0 . : 42.8 34.7 22.5
LL PI Dgs | Dso Dsg D30 D5 Dyo Ce [
s| 26 | 10 0.176 |0.0832 |0.0524 {0.0088
MATERIAL DESCRIPTION USCcs AASHTO
® Grey-Brown Sandy Lean Clay cL -
Project No.: 3043-04-1008.0001 Remarks:’
Project: TVA Kingston Ash Disposal Area Moisture Content: 21.9%
® Location: B-8A UD @ 60'-62' T :
Specific Gravity: 2.67
Date: 04-18-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:

TVA-00015905



LAW ENGINEERING
AND ENVIRONMENTAL
SERVICES, INC.

PARTICLE SIZE DISTRIBUTION TEST REPORT
ﬁ ¢ .
< ¢ e 7 T4 =3
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_ GRAIN SIZE - mm
Test{Z +3" % GRAVEL % SAND % SILT % CLAY USCSs LL PT
e 14 0.0 0.0 82.7 10.5 6.8 SM NP NP
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample informaotion:
ize. 0 number "o ®B-8A,65-66.5' & 70-70.9"
201100.0 Gray brown silty soand
40| 99.7 SPT Sampies
60| 75:0
100| 36.7
200 17.3
GRAIN SIZE
060 0.206
D3p
010 0.0111 Remarks:
Methods: Particle Size:
FFICIENT
COEFFICIENTS ASTM D 422-83(2002);
Cc 7.62 Specific Gravity of
Cu 18.5 Portion < No. 40: 2.67

Project No.: 3043041009.0001
Project: TVA Kingston Ash

Date: April 21, 2004 Fig. No.: B8A
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GRAIN SIZE - mm
Testlz +3" % GRAVEL % SAND ' % SILT | % CLAY
el 11 0.0 3.0 59.1 31.9
LL PI Dss Dso Dso D30 D15 D1o Ce Cy
ol Nv NP ' 2.66 [ 0.320 | 0.172
- SRR ISR M—
MATERIAL DESCRIPTION uscs AASHTO
® Grey Fly Ash with Bottom Ash ' ‘
Project No.: 3043~04-1008.0001 .Remarks:
Project: TVA Kingston Ash Disposol Area Moisture Content: 24.7% i
® Location: B~10 UD @ 5'-7° .
Specific Gravity: 2.29
Dote: 04-19-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:

TVA-00015907
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e/ 12 | 0.0 6.6 40.0 53.4
LL PI Dgs Deo Dso B30 D15 ale) Ce Cu_
o] NV MNP 1.82 0.110
MATERIAL DESCRIPTION USCS AASHTO
@ Grey Fiy Ash with Bottom Ash
IRESSISSISSEEEE e
Project No.: 3043~04-1009.0001° Remarks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 24 g%
® Location: B8-10 UD @ 10'-12"
|Dote: 04-19-04
‘ {r PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. NO. !
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Test|% +3" % GRAVEL ' % SAND 9 SILT | 2 CLAY
e 13 | 0.0 1.5 ' 67.6 T 30.9
LL PI Dss Deg Dsg O30 Dis Do Ce Cy
. NV NP 0.653 | 0.263 0.176
MATERIAL DESCRIPTION : UsSCS AASHTO -
® Grey Fiy Ash with Bottom Ash ' ‘
Project No.: 3043-04-1009.0001 - Remorks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 38.1%
® Location: B-10 up @ 15'-17° :
Date: 04-19-04
. PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. NO. ! e
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frestlz +3 % GRAVEL 2 SAND ' % SILT | 2 CLAY
e 14 0.0 ~ 0.0 16.9@ 83.1
LL PI . Das Dso Dso D30 D15 D10 Ce Cy
'] NV NE 0.0832 : .
MATERIAL DESCRIPTION » T UsSCs AASHTO
@ Grey Fly Ash
NSRSl S
Project No.: 3043-04-1009.0001 Remorks:
Project: TVA Kingston Ash Disposal Area ' Moisture Content: 36.5%
@ Location: B-10 UD @ 20'-22" ) .
- Specific Gravity: 2.28
Dote: 04-19-04
. PARTICLE SIZE ANALYSIS REPORT :
\ LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. NO.:

TVA-00015910




PARTICLE SIZE ANALYSIS REPORT
, ¢ -
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. GRAIN SIZE - mm
Test{% +3" % GRAVEL % SAND % SILT % CLAY
o] 3 | 0.0 . 0.0 56.7 24.6 18.7
Ll P Dgs Dgo Dso D3o D1s Dig Ce Cy
ol NV NP 0.193 ] 0.115 |0.0931 {C.0265 |0.0015
) G NIV S
MATERTAL DESCRIPTION . USCS AASHTO
® Tan-Brown Silty Fine Sand : : SM ‘
Project No.: 3043-04-1009 .0001 : Remarks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 21.9%
e Location: 8-10 UD @ 35'-37"
Dote: 04-18-04
. , PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. NO.:
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“Kingston Fossil Plant - Dredge Cells/Closure Soil

. This information taken from
142A, September 29,1994.

Investigation,” Singleton Laboratories Report 015-672-

C-3

TVA-00015912




LABORATORY TESTING

i i ified and tested
split-spoon samples obtained vere visually classi
If%i mgisturgocontent in accordance with ASTM D 2216, while Att;:o'l;::g
limits, grain-size analysis, and specific gravity tests v;;rg :;eﬁ ornd
on representative SPT soil samples in accordance with ASTM e fi.eld
D 422, and D 854, respectively. Test results are shown en]g;. .
logs. Individual test data sheets are enclosed in App x C.

i the dike
wventy-five (25) undisturbed soil samples obtained from tae
glrtag wer}; testefi f)or moisture content, :cvlassificatiqn, grain sii:ﬁ

Atterberg linmits, specific gravity, and unit weight in accordangfvel
ASTM D 2216, D 2488, D 422, D 4318, D 854, and SLP-2, respectlve zd
Unconsolidated-undrained triaxial (Q) and consolidated-undramon
triaxial (R) with pore water pressure measurements were perft:‘rmedz‘s'm n
five (5) selected undisturbed soil samples in accordance withi S
4767 and D 5084, respectively. Test results are also summar zi
Table 1. Individual test data sheets are er}closed in Appendix D.
Under Q test conditions, angles of internal friction ranged from zZero
(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 obtained 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)
coil classes were identified from all the pulk samples. Compaction
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, apd 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 apd 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 consolidated-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 internal 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-00015913




SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGSTON FP ‘ BORING: 8s-4 thru S8-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 1
RANGE DATE : 089-28-94
PART
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
a/ 0 0
100y 24 4 10 , J% 0 t
80 fakas ‘ 10
80 20
P £
g 70 20 g
c g E
E go 40 N
¥ \\ T
50 \ 50 R
A N :
s 40 1180 }
S A 7
I 3o | N 70 N
]
20 i 8o °
10 a0
0 f 1100
102 101 100 10~3 40°2 10-3
PARTICLE SIZE (MM) |
GRAVEL (X¥) = 2 " DIO (MM} = ——
SAND (%) = 32 D30 (MM} = ——
SILT(%) = 34 DEO (MM) = -—-—
CLAY (%) = 32 COEF UNIF= ——
SOIL SYMBOL= CL-ML L.L. (%} = 286 DENSITY (pcf)}= ——
MOISTURE (%) = P.I.(%) = 4 SATURATION (%) = ~-
SP. GR. = 2.65 VOID RATIO = --
REMARKS:

TVA-00015914



SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP ' BORING: g§s~1 thru 88~40
FEATUREZ DREDGE OELLB/CLDBURE EL. M ‘
STATION: SAMPLE: 6r 4
RANGE @ DATE : 08-29-84
PART
- U.S. STANDARD SIEVE
OPENING (IN) mpeRs  HYDROMETER |
4 ,
100733 °
g0 . 140
80 A 20 p
e \ | 1 &
R 70HHH ‘ —130 g
C | E
§~so , 40 N
N | T
50 N 50 R
A \\ | E
g 40 80 I
2 | 2 :
g 30 \V 70 lé:
20 ‘ 80 D’
10 " 80
) ! 100
102 104 100 40~ 40~2 40~3
PARTICLE SIZE (MM)
GRAVEL (%)= 2 D40 (MM) = —-
SAND (%) = 32 D30 (MM) = —=
SILT(X) = 34 DEO (MM) = —-
CLAY (%) = 32 COEF UNIF= —-
SOIL SYMBOL= CL-ML L.L.(X) =25 DENSITY (pcf)= —-
MOISTURE (%) = P.I.%) = 4 SATURATION (%) = ——
;, SP. GR. - 2.65 ~ VOID RATIO - -
‘ ’ REMARKS: |

TVA-00015915



SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINESTON FP BORING: sg~4i thru 88-10
FEATURE: DREDGE CELLS/CLOSURE EL.. : |
STATION: SAMPLE: 6r 2
RANGE : DATE : 09-29-84
PART :
- U.S. STANDARD SIEVE ‘ '
OPENING (IN) NuMBERs  YDAOMETER
4 40 0
100:% H%_il
80 B W 10
RN 20 o
80
e i | \ E
R 70 ac A
c | E
E \
E 80 ] 40 §
T u
50 50 R
» E
: é 40 60 I
S | 3
L a0 ‘ i1 470 N
E
& D
20 i 80
10 , 20
1 5
olitil i 100
102 104 100 10~1 10~2 10-3
PARTICLE SIZE (MM)
GRAVEL (%) = 4 D40 (MM) = ——
SAND (X) = 1B D30 (MM) = ——
SILT(X) =25 DBO (MM) = ——
| CLAY (%) = 56 COEF UNIF= ——
i .
| sSoIL SYMBOL= MH/CH L.L.(¥) =53  DENSITY (pcf) = —
| MOISTURE (%) = P.I.(%) = 28 SATURATION (X) = ——
{ SP. BA. = 2.73 VOID RATIO = —
i
’ REMARKS:

}
!
{
!
i
L

TVA-00015916



SINGLETON LABORATORIES

‘- PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGSTON FP BORING: 8s~1 thru S8-10
FEATURE: DREDGE CELLS/CLOSURE EL. . ,
STATION: ‘ SAMPLE: 6r 2
RANGE @ DATE : 09-29-84
PART :
- U.S. STANDARD SIEVE
e . TE
OPENING (IN) UmpeRs [ YDROMETER
100, 4y 4 1 o
AT S ; |
20 10
' 80 ' 20 p
P E
E 70 30 3
C il , £
E 40 N
£ 60 : N
T X |
P E
' g 40 | 60 |
g 30 70 g ,
20 ' 80 D
}
10 a0
0 - TR 100
402 1014 10° 10-2 102 10™3
PARTICLE SIZE (MM)
GRAVEL (%)= 4 D40 (MM) = ~-
SAND (%) = 18 D30 (MM) = ——
SILT(X) = 25 DEo (MM) = ——
CLAY (X) = BB COEF UNIF= ——
SOIL SYMBOL= MH/CH L.L.(X) = 58S DENSITY (pcf)= ——
MOISTURE (X) = P.I.(X) = 27 SATURATION (%) = ——
SP. GR. = 2.73 | . VOID RATIO = —

. ; REMARKS:

TVA-00015917




SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP

BORING: 8s~41 thru 88-10

FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: er 3
RANGE DATE : 09-28-84
PART :
- U.S. STANDARD SIEVE
OPENING (IN) umBERs  TYDROMETER
100,38 4 0 ' -0
. i £ ‘ :
g0 % 10
B8O 20
p E
g5 70 30 g
c E
E 80 40 N
.
T 50 50
A
R A =
o 5 40} g0 1
oo o 1
N 30 70 N
G ' N\ [E)
20 ' “ N ‘; 80
10 *N", 80
! ~ |
0 i Hillil1 1400
102 4104 10° 10-1 402 403
PARTICLE SIZE (MM)
GRAVEL (X))~ 3 D10 (MM) = 0.0029
SAND (X) = 66 D30 (MM} = 0.0848
SILT(%) = 18 DBO (MM) = 0,1456
CLAY (%) = 43 COEF UNIF=48.4
SOIL SYMBOL= SM L.L.(%X) = NP DENSITY (pcf)= —
MOISTURE (%) = P.I. (%) = NP SATURATION (%) = —~
SP. GR. = 2.64 VOID RATIO = —
REMARKS:

TVA-00015918



SINGLETON LABORATORIES
‘ PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGSTON FP BORING: 881 thru S8-10 |
FEATURE: DREDBE CELLS/CLOSURE EL. :
 GTATION: SAMPLE: 6r 4
RANGE @ DATE : 08—-28-84
PART
i - U.S. STANDARD SIEVE -
R OPENING LIN) UvgeRs  [TDROMET
100 440 40 ' ; 0 ;
T g %
a0 J * 10 i
| | !
80 20 p
: | :
a 70 . {30 g
£ L
E &0 40 N
T \ | |
b 50 50 2
‘ \ i
‘l’ g 40 \ 80 'Z
: ) e
N 30 ‘ 70 N
6 | | 1
20 ‘ \ 80 ‘J
10 Telliili L L g0
o ' | 100 ,
102 101 10° 10~4 402 403 i
PARTICLE SIZE (MM)
GRAVEL (%) = 11 D40 (MM} = 0.0076
! SAND (%) = 6B D30 (MM) = 0.4476
g SILT(X) = 42 DBO (MM) = 0.2804
= CLAY(%) =~ 8 COEF UNIF=37.1%
SOIL SYMBOL= SC/SM L.L. (%) = NP DENSITY (pcf)= —- ‘
MOISTURE (X) = P.I.{%) = NP SATURATION (%) = ——

sP. GR. - 2.66 VvOID RATIO = —-

i
i
:
‘ *‘ REMARKS:
|
{
t
|

LN

R

TVA-00015919




SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP

FEATURE: DREDGE CELLS/CLOSURE EL. :
SAMPLE: 6r B

BORING: ss-1 thru §5-10

- STATION:
RANGE DATE : 09-29-84
PART
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100 2 3/4 4 40 20 o
ﬁ' T ! ‘Tﬂ“‘!?“wi"
a0 10
80 20
P £
E R
R 70 30 -
C E
E 80 40 N
N
T 50 N 5
0
P :
A N <
g 40 60 A
S I
ﬁ 30 70 N
E
G 0
20 80
10 a0
0 100
102 101 100 10-1 10-2 103
PARTICLE SIZE (MM)
GRAVEL (%)= © D40 (MM} = ——
SAND (%) = 22 D30 (MM) = —-—
SILT(%) = 32 D60 (MM) = —-—
CLAY (%) = 48 COEF UNIF= —-
SOIL SYMBOL= CL L.L.(% = 3 DENSITY (pcf)= —-
MOISTURE (%) = P.I.(%) = 12 SATURATION (%) = ——

SP. GR. = 2,66

REMARKS:

VOID RATIO = ——

TVA-00015920



SINGLETON LABORATORIES
’ PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGBSTON FP BORING: ss-4 thru §5~-40
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: er 5
RANGE DATE ! 08-29-84
PART
- U.S. STANDARD SIEVE !
OPENING (IN) \UmpeRs  TTYDROMETER
1°° ‘%%_}% , 4 4 200 o)
80 , 10
80 ‘ U1l 120 p
e ~ :
R 70 o A
c E
E go 40 N
# ‘m T
50 50 R
i ‘ N ; E
‘l’ s 40 ~ s0 [
S I
§ 30 70 N
& | E
20 go D
10 80
0 » 100
102 10¢ 10° 101 102 40-3
PARTICLE SIZE (MM)
GRAVEL (%)= O D10 (MM) = ——
SAND (X) = 22 D30 (MM) = ——
SILT(X) = 32 D60 (MM) = ——
CLAY (%) = 486 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-1 thru S5-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: | SAMPLE: 6r &
RANGE ‘ DATE : 09-29-84
PART
- U.S. STANDARD SIEVE |
OPENING (IN)  NUMBERS HYDAOMETER
i B~
100 I 4 el 40 0
g0 i | 10
80 \ 20 p
FE, , H \ .E'
R 70 ‘ ac B
c E
ﬁ 60 A ’ 40 N
T i\ T
50 bt 50 R
P \ £
o § 40 so 1
? | ™ 1
N 30 70_2
e D
20 80
10 - =143
0 100
102 101 100 101 10-2 102
PARTICLE SIZE (MM)
GRAVEL (X)= © D40 (MM) = —-—
SAND (%) = 3B D30 (MM) = ——
SILT(%X) = 30 DEO (MM) = ——
CLAY (%X} = 34 COEF UNIF= ——
SOIL SYMBOL= CL  L.L. (%} = 26  DENSITY (pcf)= —-
MOISTURE (%) = P.I.(%) = 8 SATURATION (X¥) = ——
SP. GH. - 2,74 VOID RATIO = ——
. REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

‘ PROJECT: TVA/KINGSTON FP BORING: ss—-41 thru 88-—-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: er &
"RANGE : DATE : 09-28-84
PART :
- U.S. STANDARD SIEVE
OPENING (IN) NumBERs  HYDROMETER
2 _3/4 1 40 2
1000:5 ”4'174'4% - , I 0
g0 ' - 10
80 h 20 p
E \ E
R 70 30 A
€ E
E so : 40 N
: \ T
850 o 50 R
! ) s
@ g 40 | ' 50}
§ { I
g 30 “f 70 lé
20 : 80 D
10 g0
0 L 1400
102 101 10° 10~12 10-2 103
PARTICLE SIZE (MM)
GRAVEL (%)= O DiOMM) = —
SAND (%) = 36 D30 (MM) = ——
SILT(X}) = 30 D60 (MM) = ——
CLAY (%) = 34 COEF UNIF= —-—
SOIL SYMBOL= CL L.L.{(%) = 28 DENSITY (pcf)= -—
MOISTURE (%) = P.I.(X) = 8 SATURATION (%) = ——
sP. GR. - 2,71 VOID RATIO = —-

' R;MARKS:
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SINGLETON LABORATORIES
. : PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGSTON FP BORING: ss—-1 thru 88-10
FEATURE: DREDGE CELLS/CLOSURE EL. : :
STATION: SAMPLE: 8r 7 }
RANGE DATE : 08-28-84
PART :
‘ - U.S. STANDARD SIEVE /
OPENING (IN) umpeRs  TYDROMETER
4 20t 0
100,23 AT <] %ﬁ
| { 0
90 1 t
\\
BO 5 20 p
: i :
E 2o \ 30 A
g E
S0 HK+- N 50 R
A | . £
. g 40 ; | —ls0
$ i | T
,14 30 ‘ 70 g
6 ' _
20 A 80 D
10 20
0 | : 100
102 104 100 10™2 402 10-3
PARTICLE SIZE (MM)
BRAVEL (%)~ O D40 (MM) = ——
SAND (%) = 43 D30 (MM) = ——
SILT(%) = 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

| PROJECT: TVA/KINSSTON FP

FEATURE: DREDBE CELL.S/CLOSURE EL.

STATION:
RANGE
- PART

U.S. STANDARD SIEVE

OPENING (IN)

SAMPLE: 6r 8
DATE . 08-29-84

NUMBERS HYDROMETER

BORING: s8-1 thru 8$8-10

32 3 4 410 40 200 L
+o0mm ”i'\‘i\a) .LL HIHLAE T T §°
$ i HEE i {
80 ' 20
E 70 \ 30 g
c \\ e
E 60 , , 40 N
N
T 50 50
: 2
s 40 60 z
S , :
N 30 '} 70 N
| ! E
e X E
20 o 180
|
104y 190
0 100
102 101 100 10-% 10-2 10-3
PARTICLE SIZE (MM)
BRAVEL (%)~ 8 D10 {MM) = ——
SAND (%) = 41 D30 (MM} = ——
SILT(%) = 31 DEO0 (MM) = ——
CLAY (%) = 20

SOIL SYMBOL= ML
MOISTURE (X} =
SP. GR. = 2.56

REMARKS:

COEF UNIF= —-

L.L.(X) = NP  DENSITY (pcf)= —-
P.I.(X) = NP  SATURATION (%)= ——

VOID RATIO

—-
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SINGLETON LABORATORIES ' ;
OARTICLE SIZE ANALYSIS i

PROJECT: TVA/KINGSTON FP BDRING! 88-~4 thru 8s8-10
FEATURE: DREDSE CELLS/CLOSURE EL. :
STATION: SAMPLE: er 8
RANGE @ DATE : 09-28-84
PART ¢
- U.S. STANDARD SIEVE .
OPENING (IN) umpeRs  HYDROMETER
4 40 200 o
i°°‘ﬁﬁﬁ%{ TR i A T —°
golll L] ,{ S L il 140
i P i ; ! ;
e S Y { ! = %
8O+ ; ‘ —20 p
B o -
A 70ikH4 Al | ao 2
Cc * \ : E
£ go : - 40 N
T N T
50 o 50 R
P i , E
& 40 ; ig0 1
30 4 i_470 N
p B E
D
20 L 80
Ly |
10 | {4180
¥ ; | i
0 F i i g 100
é 102 101 109 10-% 102 10-3
| DARTICLE SIZE (MM)
i GRAVEL (%)~ O D40 (MM) = ——
g SAND (%) = 28 D30 (MM) = ——
: SILT(%) = 40 DEO (MM) = —-
: CLAY (%) = 32 COEF UNIF= ——
|
| SOIL SYMBOL= CL L.L.{%) = 26 DENSITY {(pct)= ——
' MDISTURE (%) - pP.I.(%) = B SATURATION (X} = —
. SP. GR. = 2.64 VvOID RATIO = —-
§ AEMARKS:
i
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SINGLETON 1 ABORATORIES '
' PARTICLE SIZE ANALYSIS :
PROJECT: TVA/KINGSTON FP BORING: ss~-1 thru S8-10
FEATURE: DREDBE CELLS/CLOSURE EL.. .
STATION: SAMPLE: 6r 8
RANGE DATE os-eafsz&
PART ,
- U.S. STANDARD SIEVE ‘
L . T g
OPENING (IN) NumBERs  YDROMETE
i 2 /4 4 )
| N R i BT °
: $ : '
; a0 I ; ' \\ | i A;;io
| TR RV IR i
! 8o i ' R 20 p
I g i l E E
g5 70 : -—jz0 B
£ \ E
5 60 . 40 N
T A
50 b 50 R
2 \ \ I E
"' s 40 60 /I |
. g ‘ ‘ ’ N _‘i I
S 70 N
N 30 W | N
6 ! ‘ D
20 80
10 -4 a0
0 L 100
102 101 109 10-2 102 103
PARTICLE SIZE (MM)
GRAVEL (%)= O D10 (MM) = —-—
SAND (%) = 28 D30 (MM} = ——
SILT (%) = 40 DBO (MM) = ——
CLAY (%) = 32 COEF UNIF= ~—-
SOIL SYMBOL= CL L.L.{X) = 26 DENSITY (pcf)= ——
MOISTURE (X) = pP.I.{%¥) = B SATURATION (%) = -~
SP. GA. = 2.64 VOID RATIO = —-—
. REMARKS:
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1
SINGLETON LABORATORIES i
PARTICLE SIZE ANALYSIS |
PROJECT: TVA/KINGSTON FP BORING: Ss-1 thru S8-10 !
FEATURE. DREDGE CELLS/CLOSURE EL. . . '
STATION: \ SAMPLE: 6r 10 :
{ RANGE DATE : og-28-94
‘ PART
- U.S. STANDARD SIEVE —
: HYDROMETER
OPENING (IN) NUMBERS h = :
3p 440 ' ‘
100 3R MmN T
go ---—.»’; -xb-— '\,E %;t"‘l“i 23 ; ’ § : ! 10
\P‘ i} T ] { § |
! ™ ! il |
BO A - ‘ 20 p i
i 1 ™~ t
E ol M A
R 70 ! N 444 5 ; 30 c
£ )} 40 N
f 60 ‘i N
50 . -} — ! : - —80 R i
A | e |
g 40 : e 60 g
S H H E ¥ : : E - I H
I aolib A WL 70 N {
N : ! : { i \\ R E ¥
6 ; i HEEER D
20k ki 141 Jeprt 4 el 80 5
RIS G I A td 1 i } N :
HISEE: .41 il PET L RN i
PXs LABR KR N N 1155 3 SN RPN N [ TR SEANE BN 115 R S ol 0 NN £ - 1
L0 TRk 5
| il Sty Hite o nhie f
; olilils l gutfti g R il il i 3400 '
g 102 101 10° 10™3 10~% j0™3 :
; PARTICLE SIZE (MM) ;
i GRAVEL (X) = 13 D40 (MM} = 0.0029 §
g SAND (%) = 45 130 (MM) = 0.04iB85 |
i SILTI(X) = 26 DBO (MM) = O.1552 g
; CLAY (%) = 1B COEF UNIF=54.2 ;
g i
.  SOIL. SYMBOL= SM L.L.{%) = NP DENSITY (pcfl= —- !
i MOISTURE (%) = P.I.(% = NP SATURATION (%) = —-— z
| SP. GA. = 2.40 vOID BATIO = —- P
§ REMARKS: |
|
A I T . R
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SINGLETON LABORATORIES
‘ ' . PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGSTON FP BORING: ss-4 thru S8-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
- STATION: SAMPLE: 6r 414
RANGE DATE : 08-28~94
PART
- U.S. STANDARD SIEVE |
OPENING (IN) NUMBERS HYDROMETER; :
. 3/4 4 A0 4 0 ‘
&DON%%P——M ’ “r‘7 i o .
Tl
g0 q 10
5 A 50
P , C B
5 70 , {{ 130 8
c \ ' E
E so \ .1i140 N
N { T
T ,
5 50 5 50 p
) ; !
‘ é 40 \ 60 Z
S , N I
,{, 30 70 N
E
G tx )
20 80
10 | L o
0 400
10° 101 100 10-1 10-2 40°3
PARTICLE SIZE (MM)
GRAVEL (%)= 7 D410 (MM} = 00,0056
SAND (%) = 8§14 D30 {MM) = 0.0662
SILT (%) = 23 D60 (MM) = 0,5022
CLAY (%) = g COEF UNIF=80.5
S0IL SYMBOL= SM L.L. (%] = NP DENSITY (pcf)= —-
MOISTURE (%) = P.I. (%) = NP SATURATION (%) = ~-
SP. GR. = 2.51 VvOID RATIO e
‘ REMARKS:
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SINGLETON LABORATORIES
‘ PARTICLE SIZE ANALYSIS o ;
PROJECT: TVA/KINGSTON FP BORING: ss-1 thru S$8-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: sr 12
BANGE DATE : 09-28-84
PART : ~
- U.S. STANDARD SIEVE
OPENING (IN) umBeRs  YDROMETER
1006%%T1 4,4 10 40 , - ' o
38 % ! H""-‘&._#ﬂ"u ‘ Y T. ‘u ‘ 3 :
goﬁ ‘ L BN 10
i i b 1
80 —J20 p
P 1\ ’ E
£ 70 \ \+—30 B
| \ E
E goll : 40 N
N T
T 50 50
p \ a
g 40 ' 60 Z
7 ’ 1
N 30 70 N
6 N 5
20 S 80
10l l | ‘ | ;jgo
ol ‘ {100
302 102 100 40~1 40°2 103 ‘
PARTICLE SIZE (MM) ;
GRAVEL (%) = 4 D10 (MM} = —
SAND (%) = 17 D30 (MM) = -
SILT(X) = 57 D60 (MM} = —-
CLAY (%) = 25 COEF UNIF= ——
SOIL. SYMBOL= ML L.L.{%) = NP DENSITY (pCcf)= —-
MOISTURE (%) = P.I.(%) = NP SATURATION (%) = ——
sP. GR. = 2.31 VOID RATIO = ~-
REMARKS: ‘
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Monitoring Well Installation and Soil

. This information taken from “Report of Soil Borings,
Watts Bar and Kingston Facilities,”

Laboratory Testing — Tennessee Valley Authority —
Law Engineering, November 30, 1988.

C-4

e ——————
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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 scil 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 coil. 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 LL, (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
sjize distribution of soils coarser than a number 200 sieve (0.074
nm 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-00015932



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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. Kingston Fossil Plant - Groundwater Level Data for Selected Monitoring Wells

(Continued)
[ B-1 B2 B3 RAINFALL (IN.)
Well Elevations 782.1 795.3 811.4 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 77475 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 773801  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 81140 ~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 9.45 772.65 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
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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
4
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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

OPTION B -FACILITY SUBREGIONS AND PROFILES FOR
SEEPAGE MODEL SIMULATIONS
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APPENDIX H

OPTION A —- LEACHATE SEEPAGE AND COC MASS LOADING ESTIMATES
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APPENDIX 1

OPTION B - LEACHATE SEEPAGE AND COC MASS LOADING ESTIMATES
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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
KIF-4A 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
KIF-4A 12/04/90 1 3 30 1 790
KIF-4A 03/20/91 3 4 10 1 860
KIF-4A 12/17/91 13 3 50 670
KIF-4A 03/03/92 1 5 160 830
KIF-4A 06/02/92 2 3 170 810
KIF-4A 09/01/92 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 10 560
KIF-4A 06/21/95 2 10 92 450
KIF-4A 12/11/95 1 10 99 400
KIF-4B 07/02/76 1 180 0.6 310 1 2
KIF-4B 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-4B 09/13/89 4 0.5 20 20 1 80
KIF-4B 11/29/89 6 0.4 20 1 110
KIF-4B 03/06/90 2 0.6 10 1 100
KIF-4B 06/05/90 2 0.3 10 1 60
KIF-4B 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-4B 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 60 100
KIF-4B 09/01/92 1. 0.3 10 40
KIF-4B 12/07/02 5 0.4 10 9 60
KIF-4B 06/08/93 1 0.1 10 3 40
KIF-4B 12/00/93 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
KIF4B 12/04/96 1 0.2 10 7 100
KIF4B 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 12/10/87 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 12/03/08 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
KIF-4B 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 4 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 4 1 30
KIF4B 09/14/04 1 0.1 10 0.1 1 1 10
KIF-5 07/02/78 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 11/20/89 | 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 12/17/901 | . 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 6 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 14/29/89 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-6A 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
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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-5B 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-5B 11/29/89 1 0.2 10 1 190
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 05 30 1 20
KIF-5B 12/04/90 4 0.3 10 1 10
KIF-5B 03/20/91 1 0.1 20 1 10
KIF-58B 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-5B 06/30/92 , 10 260
KIF-68 09/01/92 3 0.2 10 110

[_Average Concentration=__ | 3.8 | 1.0 [ 26 | 06 | 4s 1.0 210 |
* outlier
;|
e
o
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