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EXECUTIVE SUMMARY

A hydrogeological investigation was conducted to evaluate the long-term effects of the
ash pond area on local groundwater and surface water resources following the expected closure
of the facility in the year 2015. The study examined local hydrogeologic conditions,
groundwater quality, and groundwater use within a two-mile radius of the site. Hydrogeologic
and water quality data were primarily derived from previous groundwater investigations at the
Plant site.

The ash pond area occupies a peninsula bounded by Watts Bar Reservoir on the north
and east sides, and by Pine Ridge on the west side. Total area of the facility is approximately
244 acres. At closure, the surface of the area will be graded to promote runoff. A 1-ft surface
cap of low permeability (1 x 107 cm/s) clay will be constructed over the entire surface area to
minimize surface infiltration. A 1-ft layer of vegetated top soil will then be placed over the clay
cap to prevent erosion.

The area is underlain by shale bedrock of the Conasauga Group and the Rome
formation. A mantle of predominantly alluvial soils consisting of clay, siit, 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 70 ft in thickness are present
above the alluvium. Ash deposits are composed almost entirely of fly ash; bottom ash is
estimated to comprise less than ten percent of the ash fill. The water table currently lies within
the ash deposits in the ash pond area, and is expected to lie within the ash after facility closure.
Groundwater movement at the site generally follows topography with groundwater flowing
eastward and southeastward from Pine Ridge toward the reservoir. Groundwater originating on,
or flowing beneath, the ash pond area ultimately discharges to the reservoir without traversing

private property.

Background groundwater quality as measured in two up-gradient monitoring wells is
generally characterized by near-neutral pH, low TDS, and ionic distributions dominated by
calcium, magnesium, and carbonate. No exceedances of primary MCLs have been observed in.
background wells, although secondary MCLs have been exceeded- for aluminum, iron, and
manganese in some background samples. Groundwater in the immediate vicinity of the ash pond
area is affected by ash leachate, and typically exhibits acidic pH, high levels of iron and
manganese, and moderate to high levels of sulfate and TDS. Evidence suggests that pyrite
oxidation contributes to the high dissolved iron concentrations observed in groundwater. The
presence of heavy metals at levels above MCLs is rare. Only arsenic consistently exceeded its
MCL in several shallow wells screened in or near ash deposits. Sampling results from depth-
staged monitoring wells located around the perimeter of the facility indicate that the effects of
ash leachate on groundwater quality are limited to shallow depths.

EPA’s HELP2 code [Schroeder et al., 1989] was used to estimate the overall water
balance, including leachate production, for the ash fill during a 30-yr period following closure.
Results indicated that leachate discharge gradually increases during the first 10 years of the post-
closure period reaching a quasi-steady rate of approximately 6.3 million cfy (cubic feet per year)

TVA-00019826



thereafter. The overall water balance for the ash fill in terms of percent of total incident
precipitation was as follows: surface runoff, 18.8 percent; evapotranspiration, 64.1 percent;
lateral seepage from top-soil layer, 1.0 percent; net change in water storage, 2.3 percent; and
leachate reaching the water table, 13.8 percent. To assess the impact of ash leachate on
reservoir water quality, a dilution ratio was estimated by comparing the predicted average
leachate flowrate to the mean flow in the reservoir just downstream of the plant outfall. Full
mixing of leachate influx and reservoir water was assumed. The mean flow in the Clinch River
immediately below the plant outfall is estimated to be approximately 7,000 cfs. The resulting
dilution ratio for the quasi-steady leachate discharge predicted during the last 20 years of the
water budget simulation of 6.3 million cfy (0.20 cfs) is 1:35,000.

Incremental increases in chemical concentrations in Watts Bar Reservoir due to the
influx of ash-leachate effected groundwater were estimated by multiplying the dilution ratio by
the mean parameter concentrations. Groundwater quality data for wells located on the perimeter
of the disposal area which exhibited exceeédances for primary and secondary drinking water
standards were selected for the calculation. Parameters exceeding drinking water MCLs
included arsenic, nickel, iron, manganese, sulfate, and TDS. Predicted incremental increases
in reservoir concentrations were negligible for all constituents except iron which showed a slight
increase of 29 ug/L. However, the iron present in groundwater appears to be in a reduced state,
and on entering the oxidizing environment of the reservoir is expected to precipitate out of
solution.

A survey of water use in the site vicinity in March 1995 identified six residential wells
located within approximately one mile of the center of the ash pond area. Two of these wells
lie north of Swan Creek embayment and are hydrologically isolated from the site. The
remaining four wells lie up-gradient of the Kingston reservation. There is no evidence that
pumping from these wells or any of the more distant wells in the site vicinity has induced off-
site ash leachate movement from the ash pond area. No adverse off-site groundwater impacts
associated with the ash pond are indicated under present conditions or expected under post-
closure conditions.

i
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' HYDROGEOLOGIC EVALUATION OF ASH POND AREA
' KINGSTON FOSSIL PLANT

1. INTRODUCTION
Background

The ash pond area at Kingston Fossil Plant is located in Roane County, Tennessee, on
Watts Bar Lake (Emory River Mile 2) as shown on Figure 1-1. The ash pond area consists of
the active ash pond, three dredge cells, and a stilling pool. Total area of the facility is
approximately 244 acres. Final closure of the disposal area is planned for the year 2015. At
closure the surface of the area will be graded to promote runoff. A 1-ft surface cap of low
permeability (1 x 107 cm/s) clay will be constructed over the entire surface area to minimize
surface infiltration. Then a 1-ft layer of vegetated top soil will be placed over the clay cap to
prevent erosion. ’ -

Purpose and Scope

A hydrogeological investigation was conducted to evaluate the long-term effects of the

ash pond area on local groundwater and surface water resources following facility closure. The

. study was initiated with an examination of local hydrogeologic conditions, groundwater quality,

and groundwater use in the site vicinity. Hydrogeologic and water quality data were primarily

derived from previous groundwater investigations at the plant site. Local groundwater use was

established by a survey of residents within a two-mile radius of the disposal site. A water

budget simulation of the closed facility was performed to quantify ash leachate production rates

during a 30-year post-closure period. The ultimate impact of the closed facility was evaluated

using the predicted leachate discharge in conjunction with a knowledge of leachate chemical
characteristics and groundwater flow patterns in the site vicinity.

Previous Investigations

The hydrogeologic data and groundwater quality data used in the present investigation
are based largely on three previous investigations at the Kingston plant 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 I. In addition, laboratory permeameter measurements of the horizontal and vertical
components of hydraulic conductivity were performed on selected core samples.
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‘ The second investigation consisted of a site-wide assessment of groundwater conditions
at the Kingston reservation [Velasco and Bohac, 1991]. Single-well or multiple-well clusters
were installed at eight additional sites (sites 9 through 16) in 1988 as part of the investigation.
Wells were constructed with 2-inch PVC casing and were screened over the lower 10 ft.
Lithologic logs for these wells are given in Appendix I and well construction diagrams are
presented in Appendix II. These wells and those installed in 1976 were sampled six times
between 1988 and 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 June 1992, the original casings of
the three wells at site 5 were removed and replaced with near fully-screened PVC casing thereby
rendering these wells unsuitable for sampling. Four additional wells (17-20) were installed
across the dike at site 5 in July 1992.

A third investigation was conducted by Singleton Laboratories [1994] in the dredge cell
area which provided additional useful subsurface information. Two-inch split-spoon and three-
inch Shelby tube samples were collected at ten sites for laboratory geotechnical testing. Top-of-
rock and groundwater level elevations were established at each site. Appendix I contains
lithologic logs for the ten coreholes.

2. SITE HYDROGEOLOGY

Geology

The Kingston plant site is located in the Valley and Ridge physiographic province of
the Appalachian Highlands region. This region is characterized by a sequence of long, narrow
ridges and valleys trending northeast-southwest. In general, ridges are formed by relatively
resistant sandstone, limestone, and dolomite units while the valleys are underlain by soluble
limestones and easily weathered shales. The controlling structural feature of the site is a series
of northeast-striking thrust faults which have forced older Cambrian and Ordovician rocks over
younger units. Bedrock dips southeast at angles ranging from a few degrees to about 90 degrees
[Velasco and Bohac, 1991].

The site geologic map shown on Figure 2-1 indicates that the entire ash pond area is
underlain by the Conasauga Group (middle to upper Cambrian age) with exception of the
northern tip of the area where the Rome formation (lower Cambrian age) is present. Specific
geologic units within the Conasauga Group represented at the site include the Maynardville,
Nolichucky, Maryville, Rogersville, Rutledge, and Pumpkin Valley formations. These
formations are locally of low water-producing capacity, and predominantly consist of shale with
interbedded siltstones, limestones, and conglomerates [Velasco and Bohac, 1991]. Total
thickness of the Conasauga Group beneath the site is unknown but is estimated to be
approximately 1500 ft [Harris and Foxx, 1980]. Pine Ridge, which borders the ash pond area

. to the northwest, is underlain by interbedded shale, sandstone, and siltstone of the Rome
formation.
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Figure 2-1. Site Geologic Map
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The elevation of the top-of-rock directly beneath the ash pond area is relatively uniform,
varying from approximately 700 to 715 ft-MSL (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 a weathered fissile shale with occasional
limestone fragments.

Soils and Ash Fill

A mantle of predominantly alluvial soils generally lies above bedrock in the ash pond
area as indicated in the two hydrogeologic profiles presented on Figure 2-3 and the soil
isopachous map of Figure 2-4. 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 lenticular, and consist of clay, silt, and sand with
occasional gravel. A thin layer of residuum is occasionally present directly above bedrock. The
residuum is composed of clay and silt with weathered shale fragments.

The ash and ash-soil fill materials present above the alluvium/bedrock range up to 70 ft
in thickness. Ash deposits consist almost entirely of fly ash; bottom ash is estimated to comprise
less than ten percent of the ash fill. Ash pond dikes are constructed of mixtures of fly ash,
bottom ash, clay, and silt. As indicated on Figure 2-3 the water table generally lies w1th1n the
ash deposits.

Hydraulic Properties

Field and laboratory measurements of hydraulic conductivity for soil, ash, and shallow
bedrock were performed during previous plant site investigations. A summary of these data are
given in Table 2-1. In general, the field conductivity measurements are about an order of
magnitude larger than the laboratory estimates for the same material. Such differences between
field and laboratory measures are commonly observed and are attributed to differences in
measurement scale. '

The upper weathered bedrock zone exhibited the highest field-measured horizontal
hydraulic conductivity (K,) with values averaging about 2x10° cm/s. Field estimates of K, for
the “silty clay” alluvium averaged approximately 7x10® cm/s. A conductivity of approximately
2x10”° ¢cm/s was indicated for the permeameter-tested fly ash sample.
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Figure 2-4. Soil Thickness Contour Map
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. TABLE 2-1

Summary of Hydraulic Conductivity Data

=z Laboratory Permeameter Tests

Sample Screen Elevation
Elevation Kh Kv Material interval (ft-MSL) Kh Material
{ft-MSL) {cmi/s) | (cm/s) Type Top Bottom | (cm/s) Type

5.

. References: soil permeameter test results reported by Milligan and Ruane [1980]; fly ash data from
Young et al. [1993]}, Appendix A; all field test data from Velasco and Bohac [1991].
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Groundwater Levels and Movement

Groundwater movement at the plant site is generally eastward and southeastward from
Pine Ridge toward the reservoir as indicated by the water table contour map shown on
Figure 2-5. Because the ash pond area occupies a peninsula bounded on two sides by the
reservoir, groundwater Qriginating on or upgradient of the disposal area ultimately discharges
. to the reservoir. Although potentiometric head data for the interior of the disposal area are
limited, it is probable that the continuous recharge by ash sluice water in the active ash pond
produces local on-site mounding of the water table. Similarly, temporary local mounding of the
water table may occur during periodic sluicing/dredging of ash to the three dredge cells.

It is difficult to discern any natural seasonal trends in groundwater levels in the
monitoring well hydrographs shown on Figure 2-6. This may be partially due to the infrequency
of the measurements, i.e., only four or less observations were made per year. However, given
the close proximity of most monitoring wells to the active ash pond, dredge cells, and/or the
reservoir, it is likely that these artificial hydrologic features largely control local groundwater
levels.

Precipitation and Recharge

Based on historical meteorological data for Oak Ridge (approximately 20 miles
northwest of the site), the annual precipitation at the site is estimated to range from 39 to
70 inches and average approximately 52 inches. Average net groundwater recharge at the site,
according to the Kingston groundwater investigation of Velasco and Bohac [1991], is 2.4 inches
per year.

3. GROUNDWATER QUALITY

Methods and Approach

From three to 23 samples have been collected from wells at Kingston since 1989. All
wells were purged with either a centrifugal, bladder, or peristaltic pump and sampled with either
a bladder or peristaltic pump. Wells 2, 4A, 4B, 5, 5B, 6A, and 8 were pumped dry and
sampled after they recovered, either later the same day or the next day. Dedicated sampling
equipment (QED systems) was installed in wells 10A, 13B, and 16A on January 27, 1993.

While data from all wells sampled at Kingston are presented, this analysis focuses on
groundwater quality in the active ash pond area. This area includes wells 2, 4A, 4B, 5, 5A, 5B,
6A, 13A, 13B, 16A, 16B, 17, and 19. The periods of record for each well sampled at Kingston
are indicated in the summary tables in Appendix III. These tables also present sample number,
mean, median, and range of values for each parameter measured. Results reported as less than
the analytical determination limit were recorded at the concentration of that limit. Thus, the

10
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median values listed may be higher than the true values. The number of observations which
exceeded Maximum Contaminant Levels (MCLs) for drinking water is also shown.

Groundwater data for wells in the ash pond area were compared to drinking water
criteria as one means of evaluating the potential impacts to groundwater quality from the plant’s
ash disposal activities. (The MCLs are listed in Table 3-1.) Tables 3-2 and 3-3 summarize the
number of samples which were above the primary (health-related) and secondary (aesthetic)
MCLs for drinking water. The MCLs are shown in parentheses below each parameter. The
number above the slash shows the number of samples for which the concentration was observed
to be above the particular MCL. The number below the slash shows the total number of
analyses available from the well for the parameter in question.

Due to concerns about the effects of turbidity on the results, a number of samples were
filtered through a pore size of 0.45 um. Table 3-4 contains the total and dissolved
concentrations from the 12 samples that were both filtered and unfiltered. Figures 3-1 and 3-2
show the ionic distributions, on the basis of equivalents, of the major mineral constituents based
on the median values reported in the summary tables (Appendix III). (An equivalent is
1 molecular weight of an element divided by its valence.) For comparison, data obtained from
eight stations on the Emory River are included in Figure 3-1 and data from the coal yard
drainage basin (CYDB) are included in Figure 3-2.

Figure 3-3 is a key to the quartile plots for twelve indicator parameters (Figures 3-4
through 3-15). Tables 3-5 and 3-6 relate to ash leachate indicators. Table 3-7 summarizes all
the analyses considered to gauge impacts to groundwater at Kingston Fossil Plant.

Background Water Quality

The wells at sites 15 and 16 are upgradient of the plant and are considered to provide
background water quality. There were virtually no exceedances of primary MCLs observed in
these wells and almost all of the secondary MCL exceedances occurred for aluminum, iron, and
manganese. These constituents, while not uncommon in groundwater, are also associated with
particulate matter in samples. Comparison with other wells, e.g., Figures 3-8 and 3-10 for iron
and manganese, shows that these wells contain some of the lowest levels observed at the
Kingston site. It is clear from Figure 3-11 that the pH of the groundwater in these wells is near
neutral. The ionic distributions of these waters are marked by low ionic levels (which is related
to total dissolved solids (TDS)) predominated by calcium, magnesium, and carbonate.

Ash Pond Area Groundwater Quality

Tables 3-2 and 3-3 identify 108 out of 3074 observations that exceeded primary MCLs
and 1586 out of a total of 3616 observations that exceeded secondary MCLs. While four-fifths
of the primary exceedances are for arsenic, it appears that 5 of the 6 wells that had high arsenic
levels were screened in or near ash, i.e. only well 19 was not screened in ash. Of the wells
closest to the closure plan area, 13A, 17, and 19 had frequent exceedances of arsenic and 4A

14
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TABLE 3-1
Maximum Contaminant Levels for Drinking Water - Inorganics
Parameter Current Concentration
Primary
Antimony.. 6 mg/L
Arsenic 50 mg/L
Asbestos 7 X 10° fibers/L (fibers > 10m)
Barium 2000 mg/L
Beryllium 4 mg/L
Cadmium 5 mg/L
Chromium 100 mg/L
Copper 1.3 mg/l*
Cyanide 200 mg/L
Fluoride 4.0 mg/L
Lead 50 mg/L®
Mercury ' 2 mg/L
‘Nickel 100 mg/L
Nitrate (as N) 10 mg/L
Nitrite (as N) 1 mg/L
Selenium 50 mg/L
Sulfate 500 mg/L - Proposed .
Thallium 2 mg/L
Secondary
Aluminum 50 to 200 mg/L*
Chloride : 250 mg/L
Copper 1000 mg/L
Fluoride 2.0 mg/L
Iron 300 mg/L
Manganese 50 mg/L
pH 6.5-8.5
Silver 100 mg/L
Sulfate 250 mg/L
TDS 500 mg/L
Zinc 5000 mg/L
*EPA established action levels (ALs) rather than MCLs; effective
December 7, 1992
*MCL used by states; EPA AL = 15 mg/L
‘Limit is to be determined by states
Sources: Federal Register, Vol. 57, No. 138, July 17, 1992
Federal Register, Vol. 56, No. 20, January 30, 1991
Federal Register, Vol. 55, No. 143, July 25, 1990
Federal Register, Vol. 59, No. 243, December 20, 1994

15
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an MCL/Total Number of Samples, for Each Parameter, for Each Well.

TABLE 3.2
Kingston Fossil Plant. Data Through December 1994,
Comparison of Groundwater Data with Primary Water Quality Standards - Number of Samples Exceeding

Sb As Ba Be Cd Cr Cu Pb Ni Se NO3-N
MCL 6) (50) (2.0) 4) &) (100) (1.3) (50) (100) (50) (10)

WELLID| (pg/l) | (pg/l) | (mo/L) | (po/L) | (pg/l) (ngit) (mg/L) (pg/t) | (po/t) | (pgl) (mg/L) TOTAL
2 0/ 4 20/20 | 0/18 1/4 0/ 20 0/ 18 0/ 20 0/18 0/4 0/13 0/13 21/152
4A 0/ 5 0/ 19 0/17 | 0/5 2/19 0/ 17 0/19 0/ 17 4/6 0/10 0/10 6/144
48 0/ 5 0/ 21 0/ 19 0/5 0/ 20 0/18 0/ 21 0/19 0/6 0/12 0/12 0/158
6A o/ 5 0/ 17 0/ 15 0/5 0/ 16 0/ 14 0/ 17 0/ 15 0/6 0/11 0/10 0/131
8 0/ 6 0/ 20 0/18 0/6 0/19 0/ 17 0/ 20 0/18 0/6 0/13 0/12 0/155
0A 0/ 4 17/18 | 0/ 16 1/4 0/ 17 0/ 15 0/18 0/ 16 0/4 0/13 - 0/12 18/137
9B 0/ 4 0/ 17 0/ 15 0/4 0/ 16 0/ 14 0/ 17 0/ 15 0/4 0/12 0/11 0/129
10 0/ 5 21721 | 0/19 0/5 0/ 20 0/ 18 0/ 21 0/ 19 0/5 0/12 0/12 21/157
10A 0/ 5 0/ 21 0/ 19 1/5 0/ 20 0/ 18 0/ 21 3/19 0/5 0/12 0/11 4/156
10B 0/ 3 0/ 14 0/12 0/3 0/13 0/ 11 0/ 14 0/12 0/3 0/10 0/10 0/105
11B 0/ 3 0/ 15 0/13 0/3 0/ 14 0/ 12 0/ 15 0/ 13 0/3 0/11 0/11 0/113
12A 0/ 3 0/ 15 0/ 14 1/3 0/ 14 0/ 13 0/ 15 0/ 14 0/3 0/10 0/10 1/114
12B 0/ 3 0/ 16 0/ 14 1/3 0/ 15 0/ 14 0/ 16 0/ 15 0/4 0/10 0/10 1/120
13A 0/ 5 21721 | 0/19 0/5 0/ 20 0/ 18 0/ 21 1/19 0/5 0/13 0/12 22/158
138 o/ 3 0/ 17 0/ 15 0/3 0/ 16 0/ 15 0/17 0/ 16 0/4 0/10 0/10 0/126
14A 0/ 5 2/21 0/19 0/5 0/ 20 0/ 18 0/ 21 0/ 20 0/5 0/13 0/12 2/159
14B 0/ 5 0/ 20 0/ 18 0/5 1/19 0/ 18 0/ 20 0/ 19 0/7 0/12 0/11 1/154
15A 0/ 5 0/ 18 0/ 16 0/5 117 0/ 15 0/18 0/ 16 0/5 0/14 0/12 1/141
15B 0/ 5 0/ 17 0/ 15 0/5 0/ 16 0/ 15 0/ 17 0/ 16 0/6 0/13 0/11 0/136
16A 0/ 5 0/ 23 0/ 20 0/5 0/ 22 0/ 20 0/ 23 0/ 21 0/6 0/16 0/14 0/175
168 0/ 5 0/ 20 0/ 18 0/5 0/19 0/ 18 0/ 20 0/ 19 0/6 0/10 0/10 0/150
17 o/ 3 3/3 0/ 3 0/3 0/ 2 0/ 2 0/ 3 0/ 3 0/3 0/1 0/0 3/26
19 0/ 4 2/4 0/ 4 0/4 0/ 3 0/ 3 0/ 4 0/ 4 0/4 0/1 0/0 2/35

CYDB 0/5 0/5 0/5 1/5 0/4 0/4 0/5 0/5 4/5 0/0 0/0 5/43
TOTAL | 0/105 | 86/403 | 0/361 | 6/105 4/381 0/345 0/403 4/368 8/115 0/252 0/236 108/3074
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Exceeding an MCU/Total Number of Samples, for Each Parameter, for Each Well.

TABLE 3.3

Kingston Fossil Plant. Data Through December 1994,
Comparison of Groundwater Data with Secondary Water Quality Standards - Number of Samples

pH Cl S04 TDS Al Cu Fe Mn Zn
MCL | 6.5-85) | (250) (250) (500) (200) (1000) (300) (50) (5000)

WELLID| (SU) (mg/L) (mag) | (mar) (wol). | (ugi) (ug/L) (pgiL) (o) | TOTAL
2 2/18 0/ 20 0/ 20 2/ 20 19/ 20 0/ 20 20/ 20 20/ 20 0/20 | 63/178
4A 19/ 19 0/ 19 19719 | 19/19 19719 0/ 19 19719 19719 0/19 1147171
4B 5721 0/ 21 20/ 21 21/ 21 16/ 21 0/ 21 217 21 21/ 21 0/21 104/189
6A 17/17 0/ 17 17/17 | 17/17 15/ 17 0/ 17 17717 17717 017 100/153
8 0/ 19 0/ 20 19719 | 20/20 12720 0/ 20 19/ 20 20/ 20 0/20 90/178
9A 13/18 0/ 17 18/ 18 18/ 18 18/ 18 0/ 18 18/ 18 18/ 18 0/18 103/161
9B 5/18 0/ 17 317 0/ 17 317 0/ 17 317 1117 017 25/154
10 07 20 0/ 21 o721 8/21 14721 | 0/ 21 217 21 217 21 0/21 73/188
10A 22/ 22 0/ 21 14/ 21 14/ 21 21/ 21 0/ 21 21/ 21 21721 0/21 113/190
10B 14/14 0/ 14 14/ 14 13/ 14 9/14 0/ 14 14714 14/ 14 0/14 78/126
11B 115 0/ 15 15715 15/15 9/15 0/ 15 13/ 15 15/ 15 0/15 69/135
12A 2/15 0/ 15 1715 10/15 8/15 0/ 15 14/ 15 14/ 15 0/15 497135
12B 0/ 15 0/ 16 16/16 | 16/16 4/16 0/ 16 16/ 16 16/ 16 0/16 68/143
13A 2120 0/ 21 3121 2/21 20/ 21 0/ 21 217 21 21/ 21 0/21 69/188
138 0/ 17 0/ 17 0/ 17 0/ 17 417 0/ 17 117 117 017 6/153
14A 21/ 21 0/ 21 20/ 21 20/ 21 12721 0/ 21 217 21 21/ 21 0/21 115/189
14B 2/19 0/ 20 19/20 | 19/20 11720 07 20 19/ 20 20/ 20 0/20 90/179
15A 0/19 0/ 18 118 218 10/18 0/ 18 8/18 15/ 18 0/18 36/163
158 0/ 17 0/ 17 117 317 717 0/ 17 17/ 17 17717 017 45/153
16A 0/ 21 0/ 23 1723 0/ 23 16/ 23 0/ 23 23/ 23 23/ 23 0/23 63/205
16B 0/ 19 0/20 | 0/20 0/ 19 147 20 0/ 20 11720 207 20 0/20 45/178
17 33 0/ 3 303 33 373 0/ 3 303 3/3 0/3 18/27
19 373 0/ 4 44 474 4/4 0/ 4 4/4 4/4 0/4 23/35

CYDB 5/5 0/5 4/5 3/5 5/5 0/5 5/5 5/5 0/5 27/45
TOTAL | 136/395 | 0/402 | 221/402 | 229/402 | 274/403 | 0/403 | 349/403 | 377/403 | 0/403 | 1586/3616
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Kingston Groundwater Data
Unfiltered (Total Concentration) vs. Filtered (Dissolved Concentration)

TABLE 34

Samples Collected on December 7-10, 1992

—Well LD
CYDB 4A 4B 7.9 9A 10
Parameter Lnits Tot I Diss Tot l __Diss, Tot. I Diss. Tat. J Disg Tot. l _Diss, Tot l Dias

Aluminum pe/l 9900 8900 15000 9800 4200 <50 10000 <50 3900 80 1000 <50
Iron ug/L 40000 40000 290,000 250,000 16000 60 1,300,000 950,000 47000 35000 11000 6400
Manganese pg/L 5800 5600 54000 48000 5000 130 76000 66000 35000 32000 310 250
Copper pg/L 20 20 <10 <10 <10 <10 <10 <10 <50 <10 <10 <10
Calcium mg/L 180 180 330 300 220 190 380 320 300 250 66 60
Magnesium mg/L 39 39 76 n 19 17 69 64 57 51 8.2 1.9
Zinc e/l 250 250 670 570 60 <10 240 100 50 30 <10 <10
Barium uglL 20 10 30 <10 40 <10 210 40 70 30 60 20
Boron pe/L <500 <500 670 500 <500 <500 3500 2800 1600 1500 <500 <500
Molybdenum pg/L <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 70 70
Strontium pe/L 740 730 1500 1400 390 280 3500 2900 3100 2900 700 670
Beryllium pe/L <1 <1 <1 <1 <1 <1 <1 <1 6 <1 <1 <1
Arsenic e/l <1 <1 2 2 5 1 4 4 120 87 180 150
Cadmium pe/L 1.5 1.5 2.9 2 0.4 0.1 1.9 0.1 0.4 0.1 <0.1 <0.1
Chromium pug/L <1 <1 <1 <1 2 <1 13 <1 2 <1 <l <1
Lead pe/L <1 <1 12 5 6 <1 37 <1 2 <t 2 <1
Antimony pug/L <1 <1 <1 <1 <1 <1 <1 <1 <1 5 <1 <1
Lithium ug/L 60 60 30 30 <10 <10 50 40 30 30 110 100
Nickel pg/L 140 140 120 52 9 2 12 5 53 3 4 3
Vanadium pg/L 10 <10 <10 <10 <10 <10 <10 <10 10 <10 <10 <10
Total Susp Sol pg/L 5 170 420 470 170 90

Total Diss Sol pe/l 1200 2600 710 4200 1700 280

1DA, 108 14A 148 17 19
Tat l Diss Tat I Diss. —Tat Diss Tnt J Diss Tot l Diss Tot l Diss

Aluminum g/l 6900 520 340 <50 60 <50 2200 <50 38000 <50 2400 60
Iron pg/L 26000 18000 18000 15000 130,000 100,000 3000 720 100,000 69000 390,000 330,000
Manganese pg/L 7700 5800 8400 6900 7600 5000 790 600 3700 3200 12000 9200
Copper pg/L <10 <10 <10 <10 <10 <10 <10 <10 70 <10 <10 <10
Caleium mg/L 67 55 150 120 710 590 260 220 430 380 550 460
Magnesium mg/L 10 9.5 23 20 120 120 33 27 28 26 46 44
Zinc pg/L 100 60 <10 <10 <10 <10 <10 <10 130 40 150 120
Barium pe/L 40 20 60 30 20 <10 90 30 310 20 40 20
Boron pg/L 1300 1100 <500 <500 560 <500 <500 <500 1000 930 3100 2300
Molybdenum pg/L <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Strontium pe/L 1100 940 670 550 2300 1900 420 370 2200 2000 3400 2700
Beryllium pg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <t <l <1
Arsenic pg/L 4 3 5 5 42 42 <1 <1 580 500 50 44
Cadmiuvm pg/L <0.1 <0.1 0.1 0.1 0.3 <0.1 0.2 0.2 1.4 0.3 <0.1 <0.1
Chromium ug/L <1 <t <1 <1 <1 <1 1 <1 56 <1 <l <1
Lesd pelLl 6 <1 1 <1 <1 <1 <1 <1 46 <1 <1 <1
Antimony pg/L <1 <1 <1 <1 <1 <1 <1 <l 5 s 1 1
Lithium ug/L 50 40 10 <10 40 40 20 20 230 160 310 300
Nickel e/l 56 42 4 1 3 3 2 <1 49 9 <1 <1
Vanadium pelL <10 <10 <10 <10 <10 <10 <10 <10 130 <10 <10 <10
Total Susp Sol mg/L 18 47 44 39 1800 110

Total Diss Sol mg/L 390 660 3100 890 1900 3500
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Figure 3-3. Key to Box and Whiskers Plots
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Figure 3-5. Barium Groundwater Data Through April 1995
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Figure 3-6. Boron Groundwater Data Through April 1995
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Figure 3-11. pH Groundwater Data Through April 1995



Strontium (ug/L)

0t

09861000-VAL

6500

TTT1

6000

|

IR

Th.
1¢

5500

11t

5000

i1t

TT11{

4500

T

4000 [ N . . ,'

FeT T

3500

TTH]

3000

P ony s |
Nl

LRSI
®
y=u
\—a

2500 ]

T

T

1

o Yo— |
T
1
:]
]

TTit
D
S
g
T
1
1
AN P24 3

Vs Ry anY

1500 f

|IRRR

1000 §
. ! __*_

AL

”
FrarYan¥

TTTH

- §.0.L 8¢ | : i1 éé .

FanWa p ¢ o v SN
NN 5 ¢ Uadal

TTTT
4
i *

I SRANEREN J_LJllllll Led i el et g et eeflrd

[ s+ | O
i

Station no. 2 472 4B S5 S5A 5B 6A B SA 98 10 10A 10B 11B 12A 12B 13A 13B 14A 14B 15A 15B 16A 16B 17 19 CYDB
No. of obs. 188 17 19 12 6 13 15 18 16 15 19 19 12 13 14 14 19 15 19 17 16 15 20 18 3 4 5

Figure 3-12. Strontium Groundwater Data Through April 1995
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Figure 3-14. Total Dissolved Solids Groundwater Data Through April 1995
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TABLE 3-5

Fly Ash Leachate Characteristics Based on EPRI Estimates and TVA Data.

FOWL Leachate Estimates * TVA Well Point data "
Leachate
Constituent| Units Concentration Minimum | Maximum | Mean
pH S.U. 4 5 6 7 6.0 9.4 7.6
Al ug/L 4037 523 149 146 50 3500 309
Ba ug/L 254 255 253 253 30 630 190
Ca mg/L 395 396 394 394 15 390 92
Cr ug/L 40 2 2 2 1 4 1
Mo ug/L 1879 748 679 672 20 6200 688
Si mg/L 26 . 26 26 26 1 18 6
Sr ug/L 1624 . 1631 1616 1616 220 2700 945
So4 mg/L 960 953 946 946 8 990 163
As ug/L 109 99 99 99 3 3520 945
B pg/L 2856 - 3340 3907 4569 500 23000 5270
Cd _pg/L 34 8 2 2 0.1 6 1
Cu ug/L 244 24 4 4 10 770 43
Fe pg/L 511 104 21 5 10 25000 4684
Mg mg/L 8.9 4.9 2.7 1.5 0.6 41 14
Na mg/L 8.5 9.7 11 12 90 20 58
Ni ug/L 197 50 13 9 1 65 10
Se ug/L 0 0 41 65 1 27 4
Zn pg/L 747 85 10 10 10 10000 794
TDS mg/L 772 762 757 758 110 1500 464

? Source: Hostetler et al., 1988
® Based on approximately 40 samples from 17 well points at 4 different TVA fossil plants

34

TVA-00019864
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Indications of Ash Leachate in Wells in the Active Ash Pond Area at KIF.
Comparison of Predicted Threshold Concentrations (FOWL) with Observed Median Values.

TABLE 3.6

Well Arsenic | Barium Boron | Calcium Iron Strontium | Sulfate TDS pH

Number po/L | pgll ug/L mg/L mg/L ug/L mg/L. mg/L S.U.
2 k )} 96/99 6.6
4A 2/1 90/20 890/720 | 320/300 3.2
4B 2/1 3010 500/500 | 230/220 360/280 6.7
5 4/7.5 G071600) 290/290 7] 56
5A 2/2 35/40 270/50 54
5B 1/1 70/40 500/560 | 43/107.5 | 211 1 290/47 56
6A 50| 340/350 0/200¢ 5.8

13A 47/44 6.6

13B 8.4/8.8 170/160 8.3
17 140/15 136! ' 750 6.1
19 40/20 5, 3000/2600] 5.9

16A 11 50/60 . 350/340 7.3
16B in 50/40 500/500 | 50.5/49 33/.01 360/320 7.3

FOWL® 100 250 3000 400 0.2 1600 4707

2 Total/Dissolved Median Values
b Hostetler et al., 1988

Shaded values consistent with FOWL predictions
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TABLE 3-7
Summary of Analyses Indicating Ash Leachate Effects at Kingston Fossil Plant Through December 1994
Nonregulated Ionic Distribution Nearest Possible
Well Regulated Parameters Parameters Effects Source
1° (% >MCL) 2°(% >MCL)
As| Be| Cd| Pb Ni| pH| SO4| TDS
2 100 25 11 10 B, Sr No CTP
4A 10 67 100 100 100 Sr Yes Dredge Cells
4B 24 95 100 Yes Dredge Cells
5 100 100 100 B, Sr Yes Ash Pond
SA 100 12 Maybe Ash Pond
5B 100 25 13 Maybe Ash Pond
6A 100 100 100 B, Sr Yes Stilling Pond
8 100 100 Yes Coal Yard
9A 94 25 72 100 100 Sr Yes CTP
9B 28 18 . Na No CTP
10 100 43 38 Maybe ALD
10A 20 16 100 67 67 Sr Maybe ALD
10B 100 100 93 Yes ALD
11B 7 100 100 Yes ALD
12A 33 13 7 67 - Maybe Coal Yard
12B 33 100 100 Sr Yes Coal Yard
13A 100 5 10 14 10 No Ash Pond
13B Na No Ash Pond
14A 10 100 95 95 Sr Yes CYDB
14B 5 11 95 95 Yes CYDB
15A 6 6 11 No Coal Yard
15B 6 18 No Coal Yard
16A 4 No Dredge Cells
16B No Dredge Cells
17 100 100 100 100 Sr Yes Ash Pond
19 50 100 100 100 B, Sr Yes Ash Pond
CYDB 20 80 100 80 60 CYDB
_Abbreviations: ALD = Anoxic Limestone Drain __CTP = Chemical Treatment Plant _CYDB = Coal Yard Drainage Basin_|
L . A QTR oesione Urain__ A1 = nemical lreatment Hant CYDB = Coal Yard Drainage Basin |



exceeded the MCL for nickel two-thirds of the time. Previous modeling studies [Velasco and
Bohac, 1991] suggest that arsenic is readily adsorbed by soil and is not very mobile in
groundwater. This is supported by the data from the deeper wells at sites 9, 10, and 13, where
high arsenic levels were observed in the shallow wells. The only other MCL exceedances for
health-related parameters were for lead at two wells and beryllium at six wells. However, most
were single occurrences...

Of the secondary parameters, MCLs were frequently exceeded for pH, sulfate, TDS,
aluminum, iron, and manganese. High levels of the three metals mentioned are often attributed
to sediment in the samples. About half the wells produced samples with some level of turbidity.
Total suspended solids (TSS) is a quantitative measure of the amount of sediments and
particulate matter in a sample. Unfiltered samples provide total concentrations of all constituents
and are therefore viewed as being the most conservative. However, concerns have been raised
that levels of some regulated metals such as arsenic and lead will be abnormally high if they are
associated with the sediment and not mobile in the aqueous phase. To remove these biases, it
is often suggested to filter all samples through a glass fiber filter of standard pore size, usually
0.45 um, to yield dissolved concentrations. However, false low levels may arise if mobile
elements adsorb onto soil particles during filtration. In order to help resolve some of these
questions, both filtered and unfiltered samples were collected at the same time at several
locations. Table 3-4 contains the total and dissolved concentrations from the 12 samples that
were both filtered and unfiltered.

From Table 3-4, it is clear that for the sample from wells 14A and 14B there-was very
little difference observed between the total and dissolved concentrations. These results would
be expected because that sample also had a very low amount of TSS (5 mg/L). In the other
samples, where TSS levels ranged from 39 to 1800 mg/L, the greatest differences between total
and dissolved concentrations were for constituents associated with sediment, i.e., aluminum,
iron, and manganese. In only one instance, beryllium in well 9A, the dissolved value was below
an MCL that was exceeded in the unfiltered samples. The higher level of antimony observed
in the dissolved 9A sample was assumed to be anomalous.

In four of the five wells on the ash pond dike (wells 4A, 6A, 17, 19), the levels of most
metals, such as aluminum, barium, boron, iron, manganese, strontium, and zinc in the filtered
samples were usually within 20 percent of the levels in the unfiltered samples. That is, if the
total concentration of a constituent was elevated, its dissolved fraction was usually elevated also,
albeit at a lower level. Levels of other indicator parameters such as arsenic and lithium were
very similar in both filtered and unfiltered samples. These results suggest that while sediment
in samples can cause interferences in the levels of some parameters, including some heavy
metals, sample filtration is not warranted for the purpose of monitoring ash leachate effects in
groundwater. The levels of iron and manganese in wells 4A, 6A, and 19 are particularly
noteworthy as they are much higher than would be expected to occur from just fly ash leaching.
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Ash Leachate Composition

While pore water samples were not collected at Kingston, in_situ samples have been
collected at five other TVA fossil plants using a well point leachate collection method developed
by Milligan and Bohac [1991]. The range and mean of values observed from these samples is
shown in Table 3-5. Also shown in Table 3-5 are the values provided by FOWL, the Electric
Power Research Institute’s computer code used to estimate ash leachate composition as a
function of pH [Hostetler et al., 1988]. Data collected from the TVA ash pond wells reveal that
the characteristics of ash leachate may vary at a site, as well as from site to site. Differences
are probably due to age of ash and types of coal burned.

The pH of most of the TVA pore water samples was alkaline. However, the pH of the
groundwater in the active ash pond area is acidic. Therefore, the Kingston data were compared
with the FOWL leachate estimates at the pH 4 to 7 range (Table 3-6). The quartile plots (box
and whisker graphs) in Figures 3-4 to 3-15 facilitate ready comparison of all wells at the site for
most of the parameters of interest. The median values of eight indicator parameters are shown
in Table 3-6. The numbers in the shaded boxes exceed or are near the threshold concentrations
predicted by FOWL. Wells 2, 5, 6A, 17, and 19 showed the most evidence of ash leachate.
Wells 2 and 17 are screened in ash; wells 5, 6A, and 19 are screened in the ash pond dike which
could contain significant amounts of bottom ash.

Aside from iron, which was found in all wells, TDS, strontium, sulfate, and boron were
the indicator parameters that most frequently exceeded the threshold values. The iron levels were
found to be high in wells 4A, 5, 6A, 17, and 19, suggesting the occurrence of pyrite oxidation
in the ash pond or in the dikes. The oxidation state of the iron is not known. If this iron-rich
water were to enter a surface water, such as the river, its potential impacts would depend on the
oxidation state. If it is in the ferric (+3) form, the iron would likely hydrolyze to form
insoluble ferric hydroxide and produce 3 moles of acidity for every mole of iron. However, if
the iron is in the ferrous (+2) form, the iron will consume acidity as it is oxidized to the ferric
form before it is hydrolyzed [Milligan and Ruane, 1980]. The oxidation reduction potential
(ORP) values observed in most of the wells along the ash pond dike suggest that the waters are
in a slightly oxidizing state. Specific analyses for ferrous and ferric iron would have to be
conducted to determine the actual oxidation state of the iron.

In terms of ionic distributions in ash leachate, the predominant anion is sulfate and the
predominant cation is calcium. In addition, ash leachate has high TDS. The length of the bars
1s related to the amount of TDS in the water. Figures 3-1 and 3-2 may be compared to
Figure 3-15 in order to associate which bar lengths are most closely related to a TDS level of
interest. For example, the MCL of 500 mg/L appears to be associated with a bar length of
approximately 8 milli-equivalents (meq), and the level predicted by FOWL (750 mg/L) with a
bar length of about 12 meq. The ionic distributions of wells 4A, 4B, 5, 6A, 17, and 19, as well
as wells SA, 10B, 11B, 12B, 8, 14A, and 14B have bar lengths greater than 12 meq. In
addition, the predominant anion in all these wells is sulfate. On the other hand, ionic
distributions most similar to background were observed in wells 2 and 13A. Several wells,
including 5A and 5B have low ionic levels, but the anions are nearly all sulfate. A high
predominance of sulfate with low ionic levels may be indicative of pyrite oxidation rather than
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ash leachate. The only wells that stand out on the basis of the cation distribution are wells 9B
and 13B which were predominated by sodium.

Summary

Table 3-7 presents a well-by-well summary of all the analyses considered herein to
gauge potential impacts to groundwater at Kingston Fossil Plant. The percentage of samples that
exceeded MCLs for primary (1°) drinking water standards (based on Table 3-2) and the
percentage of samples that exceeded MCLs for secondary (2°) parameters pH, SO4, and TDS
(based on Table 3-3) are shown. Also listed in Table 3-7 are non-regulated ash leachate
indicator parameters that were found at elevated levels, ionic distribution effects, and the nearest
possible source. Ash leachate contamination was indicated by acidic pH, high levels of sulfate,
TDS, boron, and strontium, and ionic distribution effects. The wells in the active ash pond area
exhibiting most of these indicators were 2, 4A, 4B, 5, 6A, 17, and 19. Possible decreasing
trends were apparent for iron and pH in well 4A, iron and sulfate in well 6A, and arsenic in
well 13A. Unusual levels of sodium were observed in wells 9B and 13B, but this is not
considered to be an indicator of ash leachate. Turbid samples persist in several wells.
However, analysis of data from filtered and unfiltered samples suggested that sample filtration
is not warranted for the purpose of monitoring ash leachate effects in groundwater at Kingston.

4. 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. 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.

A total of 22 residential wells were identified during the survey (Figure 4-1). A listing
of these wells and their coordinate locations is given in Table 4-1. Note that wells are numbered
1 through 23 with no well 15. Spring 1 is an untreated water source 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 appears to be the only spring
in the survey region used for water supply. There are six wells (numbers 7, 8, 9, 20, 21, and
22) located within approximately one mile of the center of the disposal site and another 15 wells
situated between one and two miles of the site. The depths of these residential wells are
unknown; however, it is likely that most are completed in the Conasauga formation at relatively
shallow depths (i.e., less than 300 ft).

Other residents within the survey region are served by one of the four local water

utilities listed in Table 4-1. These utilities provide treated water from intakes on Watts Bar Lake
or the Emory River.
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TABLE 4-1
List of Wells, Springs, and Water Supplies in Site Vicinity
Location Location Description Longitude Latitude Inside Inside Outside
Identifier (dg-mn-sc) (dg-mn-sc) 1 mile 2 mile 2 mile
- est est radius radius radius
Well 1 Swan Pond Rd south of Hwy 70 35-53-35N 84-32-05.5W
Well 2 Swan Pond Rd south of Hwy 70 35-53-34N 84-32-09 W X
Well 3 Swan Pond Rd south of Hwy 70 35-53-33-N 84-32-10.5 W X
Well 4 North of Hwy 70, South of 1-40 35-5341.5N 84-32-14 W X
Well § Swan Pond Rd north of Hwy 70 35-53-44.5 N 84.32-09. 5 W X
Well 6 Swan Pond Rd north of Hwy 70 35-53-45-N 84-32-06 W X
Well 7 Swan Pond Circl; north of Swan Pond Rd 35-55-18 N 84-31-04.5W
Well 8 Swan Pond Rd north of Hwy 70 35-54-06 N 84-31-31' W
Well 9 Swan Pond Rd north of Hwy 70 35-54-07N 84-31-37W
Well 10 Swan Pond Rd north of .Hwy 70 35-54-00.5N 84-3141W X
Well 11 Swan Pond Rd north of Hwy 70 35-53-58.5N 84-31-46 W X
Well 12 Swan Pond Rd north of Hwy 70 35-54-00.5 N 84-31-50.5W X
Well 13 Swan Pond Rd north of Hwy 70 35-53-52N 84-3147W X -
Well 14 Swan Pond Rd north of Hwy 70 35-53-55N 84-31-50 W X R
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 35-53-55 N 84-31-56 W X
Well 18 Swan Pond Rd north of Hwy 70 35-53-52 N 84-31-58.5W X
Well 19 Swan Pond Rd north of Hwy 70 35-53-56 N 84-32-00 W X
Weil 20 Swan Pond Rd west of Swan Pond circle 35-55-06.5N 84-31-09 W
Well 21(N) Swan Pond Rd north of Hwy 70 35-54-11 N 84-31-31.5W
W;ll 22N) Swan Pon& Rd north of Hwy 70 35-54-05N - 84-31-05 W X
Well 23(N) Hassler Mill Rd west of Swan Pond Rd 35-54-43 N 84-31-54 W 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 Kingston Intake off Hwy 58 south of Kingsion on n/a n/a X
Watts Bar Lake
Swan Pond U.D. Purchase water from City of Harriman n/a n/a X
Midtown Utilities Purchase water from City of Rockwood n/a n/a X
City of Harriman Intake on Emory River near Mile 13 n/a n/a X
City of Rockwood | Intake on Watts Bar Lake near Post Oak n/a n/a X
Creek
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. 5. EVALUATION OF POTENTIAL WATER QUALITY IMPACTS

The potential impacts of the closed ash pond area on adjacent groundwater and surface
water resources are examined in this section. The focus of the evaluation is on the effect of the
facility on reservoir water quality since all shallow groundwater originating on, or flowing
beneath, the site ultimately discharges to the reservoir without traversing private property.
Estimates of ash leachate flowrates generated during a 30-year post-closure period are compared
with historical flows in Watts Bar Reservoir to quantify potential water quality impacts. In
evaluating potential impacts to groundwater users, consideration is given to the location of
existing residential wells in relation to groundwater flow patterns in the site vicinity.

Post-Closure Ash Fill Water Budget Analysis

EPA’s HELP2 code [Schroeder et al., 1989] was used to estimate the overall water
balance, including leachate production, for the ash fill during a 30-yr period following closure.
For purposes of the simulation, the ash fill was divided into three regions as shown
schematically on Figure 5-1. Region 1 corresponds to what is now the active ash pond area.
This region is 114.6 acres in area and will have a final average grade of elevation of about
770 ft and surface slope of 5 percent. Region 2 comprises the 3:1 side-slope area of the dredge
cells and will be approximately 36 acres in size. The area on top of the dredge cells at closure
. is represented by Region 3. This region will encompass 58.8 acres and will be sloped at a
5 percent grade. The entire surface of ash fill will be covered with one foot of 107 cm/s clay
followed by one foot of vegetated topsoil.

Table 5-1 lists the hydraulic properties required by HELP2 for each material type shown
in Figure 5-1. The hydraulic properties of the Kingston fly ash were obtained from
laboratory-measured data for three samples presented in Appendix A of Young et al. [1993].
The field capacity, wilting point, and porosity for the clay cap were those given by Schroeder
et al. [1989] for a soil liner. The values for the top soil were those given by Schroeder et al.
[1989] for a soil loam. The top soil was represented in the model as a lateral/vertical
percolation layer, the clay cap a barrier layer, and the ash a vertical percolation layer. The
initial moisture contents for the top soil and clay cap were arbitrarily set at field capacity. Field-
measured moisture contents for ash samples collected at TVA’s Bull Run [Young, 1992] and
John Sevier [Velasco and Boggs, 1992] plants were used to estimate the initial ash moisture
content for the simulation.

In addition to the properties in Table 5-1, HELP2 requires a Soil Conservation Service
(SCS) curve number, an evaporation depth, and a leaf area index for the vegetative cover.
Using information given by Schroeder et al. [1989], the SCS curve number for the top soil was
estimated as 75. An evaporation depth of 18 inches was selected for the analysis. These values
are consistent with those used in water budget analyses for other ash fills [e.g., Young and
Velasco, 1991; Velasco and Boggs, 1992]. A leaf area index of 3.3, corresponding to a “good”

‘ grass cover, was assumed.
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Figure 5-1. Subregion Areas and Profiles Used in HELP2 Simulations
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' TABLE 5-1

Material Properties Used in the HELP2 Simulations

Field Wilting | Initial Moisture Hydraulic
Soil Type Porosity | Capacity Point Content Conductivity
(%) (cm/s)
Top Soil” .46 .23 12 23 3.7x 10*
Clay Cap .43 37 .28 .37 1.0 x 107
Fly Ash 47 .40 12 25 2.1x 10°

*Evaporation coefficient « is 5.1 mm/day °*

Meteorological data was compiled from a National Oceanographic and Atmospheric
Administration (NOAA) station located in Oak Ridge, Tennessee. This station was selected
because of its close proximity to the Kingston plant 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 HELP2 subroutine that incorporates several factors

‘ including latitude and daily rainfall.

The yearly combined leachate flowrates from the three subregions of the ash disposal
area are shown on Figure 5-2. Leachate discharge gradually increases during the first 10 years
of the post-closure period reaching a quasi-steady rate of approximately 6.3 million cfy (cubic
feet per year) thercafter. The average leachate discharge for the 30-yr simulation was
approximately 5.7 million cfy. The overall water balance for the ash fill in terms of percent of
total incident precipitation was as follows: surface runoff, 18.8 percent; evapotranspiration,
64.1 percent; lateral seepage from top-soil layer, 1.0 percent; net change in water storage,
2.3 percent; and leachate reaching the water table, 13.8 percent.

Potential Impacts to Reservoir Water Quality

Groundwater flow patterns indicate that all leachate produced in the ash pond area will
ultimately discharge into Watts Bar Reservoir. To assess the impact of ash leachate on reservoir
water quality, a dilution ratio was estimated by comparing the predicted average leachate
flowrate to the mean flow in the reservoir just downstream of the plant outfall. Full mixing of
leachate influx and reservoir water was assumed. Considering that stream flow and leachate
production from the ash fill are both functions of meteorological conditions, comparison of their
mean flows appears to be a reasonable basis for calculating a dilution ratio. The mean flow in
the Clinch River immediately below the plant outfall (approximate river mile 2.5) is estimated

‘ to be approximately 7,000 cfs. This estimate was based on the combined drainage-area adjusted
mean flows for the Emory River (at Oakdale for the period 1927-93 as reported by Flohr et al.,
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‘ 1993) and the Clinch River (at Melton Hill Dam for the period 1964-94). The resulting dilution
ratio for the quasi-steady leachate discharge predicted during the last 20 years of the water
budget simulation of 6.3 million cfy (0.20 cfs) is 1:35,000.

Incremental increases in chemical concentrations in Watts Bar Reservoir due to the
influx of ash-leachate effected groundwater were estimated by multiplying the dilution ratio by
the mean parameter concentrations. Groundwater quality data for wells located on the perimeter
of the disposal area which exhibited exceedances for primary and secondary drinking water
standards were selected for the calculation. Parameters exceeding drinking water MCLs
included arsenic, nickel, iron, manganese, sulfate, and TDS. The analysis conservatively
assumed all ash leachate was contaminated to the highest observed levels. In addition, the
method did not account for groundwater dilution of ash leachate, which would reduce constituent
concentrations before reaching the reservoir. The results presented in Table 5-2 indicate the
predicted incremental increases (AC) in reservoir are negligible for all constituents iron which
showed a slight increase of 29 ug/L.

TABLE 5-2

Predicted Increases in Arsenic, Nickel, Iron, Manganese, Sulfate, and
TDS in Reservoir Due to Ash Leachate Influx

Well | . Parameter Units | N* | MCL | Mean ACP
. 13A | Total Arsenic ug/L | 21 50 92 0.003
4A | Total Nickel ug/L | 4 100 125 0.004
6A | Total Iron ug/L | 17 | 300 1.01E06 29
6A | Total Manganese ug/L | 17 50 61,282 1.8
6A | Sulfate mg/L | 17| 250 2,513 0.072
6A | TDS mg/L | 171 500 | 4,453 0.13

*N = number of MCL exceedances
®>AC = mean concentration x dilution ratio

The small predicted increase in iron entering the reservoir via groundwater should not
represent a problem. Dissolved iron accounts for essentially all of the total iron measurement
for well 6A. The iron is expected to be present in a reduced (Fe-II) state given the mean
oxidation-reduction potential (77 mV) and mean pH (5.5) [Freeze and Cherry, 1979, page 124]
observed at this well. Upon entering the oxidizing environment of the reservoir, iron present
in groundwater would be expected to precipitate out of solution.
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. Potential Impacts to Groundwater Users

There are six residential wells (numbers 7, 8, 9, 20, 21, and 22) located within
approximately one mile of the center of the ash pond area (Figure 4-1). Wells 7 and 20 lie
north of Swan Creek embayment and are hydrologically isolated from the disposal site. The
remaining four wells (numbers 8, 9, 21, 22), located southwest of the site along Swan Pond
Road, lie off-gradient of the ash pond area (Figure 5-3). There is no evidence that pumping
from these wells and the other 15 residential wells located south of Pine Ridge has induced ash
leachate movement from the site. As indicated on Figure 5-3, these wells are generally situated
up-gradient of the Kingston plant reservation. No adverse off-site groundwater impacts
associated with the ash pond are indicated under present conditions or expected under post-
closure conditions.

47

TVA-00019877



monitoring well
residential well

contour of equal
groundwater elevation
(ft-MSL)

ash pond area

Figure 5-3. Locations of Residential Wells in Relation of Groundwater Flow Patterns
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WASH BORING TO A PREDETERMINED
DEPTH
- 12.4
15.0
‘ BORING TERMINATED
*
REMARKS. * ELEVATION TO BE PROVIDED BY TVA

TVA-00019887



J-10A

) Law Engineering ORI NMeEr

DATE DRILLED
JoB NUMBER ___K—-88195

1 1
7 PAGE OF
Boring Record
ELEV PENETRATION-BLOWS PER FOOT
OFFR (FT DESCRIPTION * 5 10 20 30 40 5060 80 100 *N-

WASH BORING TO A PREDETERMINED
DEPTH

29.9

BORING TERMINATED

REMARKS:* ELEVATION TO BE PROVIDED BY TVA

TVA-000198838



Law Engineering

Soil Test Boring Record

d)_E,GTH (FT) DESCRIPTION

BORING NUMBER

J-10B

DATE DRILLED

9-27-88

JOB NUMBER

K-88195

PAGE

1

OF

2

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

HARD TO VERY STIFF DARK GRAY, /. 43
BROWN AND BLACK SILTY CLAY - FILL /
4 25
— 16
12.5) - 13.0
VERY STIFF WEATHERED GRAY SHALE -
WITH ASH - FILL
V‘ 19
o 17,5 — — / :
FIRM TO SOFT LIGHT BROWN AND /
GRAY WEATHERED SHEALE (WET) - FILL
9 6
.\ 4
27.5 —
LIGHT GRAY AND BROWN SILTY CLAY °
RANGING FROM STIFF TO VERY SOFT 8
- FILL /
—— 0
40.0‘ ‘ 15

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00019889



J-10 B

‘ LaW Engineering | BORING NUMBER o2 an

DATE DRILLED
Joe NumBer __K=88195

2 2
- - GE oF
Soil Test Boring Record PA
ELEV. PENETRATION-BLOWS PER FOOT
51T DESCRIPTION * 5 10 _ 20 30 40 5060 80 100 "N~

/}r 15

/|

LIGHT GRAY AND BROWN SILTY CLAY -

RANGING FROM STIFF TO VERY SOFT /

™~

\\
-
\
I~
'\\
~~dd 50
® 52
49.4
REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00019890



Law Engineering eonwe nuween TR

DATE DRILLED

JOB NUMBER K-88195
1 1
H PAGE OF
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
%E.PEH {FT.) DESCRIPTION 5 10 20 30 40 5050 80 100 =N"
1.0 RED SILTY CLAY—I_{_OSSIBLE FILL
TANNISH-BROWN SHALEY SILTY CLAY
- RESIDUUM
5.0
DARK BROWN AND GRAYISH GREEN SHALF
31.5
BORING TERMINATED

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

o S L T L XD

TVA-00019891



® " Law Engineering

Soil Test Boring Record

BORING NUMBER J=11R

DATE DRILLED __2~23-88
K-88195

JOB NUMBER

PAGE 1 or _1

QEPEH (FT) DESCRIPTION it e oy o -
.2 TOPS®IL Vann L 21
VERY STIFF BROWN CLAYEY DESICATED e
2.5 }——_ SHALE - RESIDUUM — N
VERY HARD GRAY VERY WEATHERED F\\
< 5 SHALE - RESIDUUM ® 50
0.2

REFUSAL

REMARKS: *ELEVATION TO BE PROVIDED BY TVA

TVA-00019892



Law Engineering sonG wuecr o228
DATE DRILLED 9-22-88
. K-88195
JOB NUMBER
: : 1 1
Soil Test Boring Record PAGE o
qoegm (FT) DESCRIPTION E‘;EV‘ s :’gNETRz:TIO;-B:OOVSVj;EF;oFO‘(g(‘; -
STIFF MOTTLED BROWN SILTY CLAY I EL
WITH TRACE OF CHERT- FILL 4
2.5 - J
FIRM GRAY FLY ASH WITH TRACE
ORGANICS - FILL 7
&
=1 B.O
9.0 T I
VERY SOFT MOTTLED BROWN SILTY CLAY F 1

WITH ORGANICS - RESIDUUM

12.5

SOFT TO VERY SOFT SATURATED
GRAYISH BROWN SILTY CLAY WITH
WEATHERED SHALE FRAGMENTS ~ @ 5

‘ RESIDUUM

24.8 1iMNe 20

REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00019893



J-12B

Law Engineering N N
. DATE DRILLED
' soe Numper __K=88195
R PAGE 1 ofF 2
Boring Record
ELEV. PENETRATION-BLOWS PER FOOT
DR (FT) DESCRIPTION * 5 10 20 30 40 S060 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
4 LIMESTONE FRAGMENTS
28.
DUE TO A CAVE-INAT 28.0 FEET THE
BORING WAS OFFSET AND RE-DRILLED
GRAY SHALE
. 40.0

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

TVA-00019894



o ‘Law Engineering

Boring Record

D‘fﬁt’b‘”" DESCRIPTION

ELEV.

BORING NUMBER _J—~12B

DATE DRILLED __ 2 —26-88
JOB NUMBER K-88195

PAGE 2 oF 2

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

GRAY SHALE

54.2
BORING TERMINATED

REMARKS:

TVA-00019895



Law Engineerin
o g

J=-13p
BORING NUMBER

DATE ORiLLED 2-28-88

JOB NUMBER K-88195
Soil Test Boring Record PAGE 1—oF 2
ELEV. PENETRATION-BLOWS PER FOOT
DEPTH (FT)) DESCRIPTION * 5 10 20 30 40 5060 80 100 “N"
VERY STIFF MOTTLED BROWN SILTY
1.5 JCLAY - FILL
17
BLACK FLY ASH \\\
N

® 35
1@ 47

L 14.T N
N 5>

»

g

o A
A ‘

1./‘ 14
8
4r 11
12
20,0 L 14

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

S

TVA-00019896



J-13 A

1 1 BORING NUMBER
Law Engineering Bomas e ———
. . ' JOB NUMBER ’;‘8319 52
: - F
Soil Test Boring Record PAGE °
QB’T FT ESCRIPTIO ELEV. PENETRATION-BLOWS PER FQOT
TH (FT) D IPTION *

5 10 20 30 40 5060 B8O 100 “N"
14

e

.~

BLACK FLY ASH

2
47.5
DENSE SAND AMD GRAVEL -ALLUVIUM
11
52.5p— — — — —
FIRM VERY. SILTY
CLAY - ALLUVIUM
5
64.0

REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00019897



O = Engineering e e

‘JOB NUMBER K-88195
H PAGE 1 OF 3
Boring Record )
ELEV. PENETRATION-BLOWS PER FOOT

DEFI’_)TH (FT) DESCRIPTION * [ 10 20 30 40 5060 B8O 100 "N~
D.5 |\ TOPSOIL ™ —

BROWN SILTY CLAY AND

WEATHERED SHALE
.0

GRAY ASH
40.0

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

TVA-00019898



J-13B
BORING NUMBER

Law Engineering DATE DRILLED —9/29-30/88

. Jos NumBer __K~88195
P

Boring Record PAGE
ELEV. PENETRATION-BLOWS PER FOOT

DEPT%(FT.) DESCRIPTION S 10 20 30 40 5060 80 100 *N~

GRAY ASH

5.0 — — — — — — —

ASH AND SAND (VERY WET)

65.0
GRAY SHALE WITH ZONES OF
LIMESTONE AND SANDSTONE
80.0
REMARKS:

TVA-00019899




® Law Engineering

Boring Record

ELEV.

J-1
BORING NUMBER 3B

DATE DRILLED ._2.[-29._—3-01-8_8___.

JOB NUMBER K-38195
3

3

PAGE OF

PENETRATION-BLOWS PER FOOT

DRETHHIFT) DESCRIPTION 5 10 20 30 40 5060 80 100 “N"
GRAY SHALE WITH ZONES OF
82.0 LIMESTONE AND SANDSTONE
BORING TERMINATED
REMARKS:

TVA-00019900



Law Engineering D

OATE DRILLED

Jo8 numeer  K7B8195
1 1
: . of
Soil Test Boring Record PAGE
ELEV. PENETRATION-BLOWS PER FOOT
FEBTH (FT) DESCRIPTION . 5 10 20 30 40 5060 BO 100 "N~
10 GRAVEL
STIFF RED-BROWN SILTY CLAY- FILL ® 11
3.5 — — _ ] /
FIRM MOTTLED DARK BROWN SILTY CLAY
FILL 4 6
6.0 f— — — \
FIRM RED-BROWN SILTY CLAY WITH
TRACE ORGANICS - FILL o 7
8.5 f|— — —
FIRM MOTTLED DARK BROWN
SILTY CLAY - FILL @ 5
11.0 ‘_/
'VERY LOOSE BLACK SILTY SAND AND
GRAVEL - ALLUVIUM ® 2
---| ha.d /
® 1
16.0f— — — - —_— N
. LDOSE BROWN AND GRAY SILTY CLAY N\
WITH BLACK STAINING - ALLUVIUM ® 11
L 2 10
22.5
VERY HARD GRAY WEATHERED SHALE
50
25.3 g 0.3
BORING TERMINATED

REMARKS: +ELEVATION TO BE PROVIDED BY TVA

TVA-00019901



Law Engineering

Boring Record

QEPEH (FT) DESCRIPTION

ELEV.

J-14A
BORING NUMBER

DATE DRILLED . 2~22-88

K-88195

JOB NUMBER
1
PAGE OF

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

19.

25.

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

17.

TANISH GRAY SILT WITH TRACE OF ASH
- FILL

WEATHERED BROWN AND TAN SHALE

BORING TERMINATED

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-00019902



J-14B

I 1 BORING NUMBER
Law Engineering Do e
JOB NUMBER K-88195
. 1 1
Boring Record | PAGE o
DEPTH (FT.) DESCRIPTION EI;EV. PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 “N™

[

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

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

BORING TERMINATED
REMARKS: BoRING ADVANCED USING. AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TvA

TVA-00019903



J-15

DATE DRILLED 22388
JOB NUMBER K-88111.9 5

‘ LaW Engineering BORING NUMBER

. . 1
Soil Test Boring Record PAGE o
ELEV. PENETRATION-8LOWS PER FOOT
DESTH (FT) DESCRIPTION * 5 10 20 30 40 5060 B8O 100 N
STIFF MOTTLED REDDISH-BROWN SILTY P 13
CLAY - FILL
2.0 b— — e e ]
STIFF MOTTLED BROWN SILTY CLAY 10
4.0 WITH ROCK FRAGMENT - FILL
SOFT TO FIRM REDDISH BROWN SILTY i .r 4
CLAY - RESIDUUM \
N 9
N
10.5 %S
LIGHT BROWN VERY WEATHERED SHALE- e 0
12.0 RESIDUUM 0.5
REFUSAL-
REMARKS:

* ELEVATION TO BE PROVIDED BY TVA

TVA-00019904



J-15Aa

’ i i BORING NUMBER
‘ Law Englneerlng DATE DRILLED _2=21-88
. JOB NUMBER K-88195
i 1 1
Boring Record PAGE o
fo'fam (FT) DESCRIPTION EI;EV. . :SNETRZ?’TIO;;-B‘LOOVS? s:g;:opc:g i

e

TANISH-BROWN TO BROWN SILTY
CLAY

Lol — — — — — — _

GRAY-BROWN SILT WITH SHALE
FRAGMENTS

13.5 .__REFUSAL
GRAY SHALE

25.2

BORING TERMINATED

40.0

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

TVA-00019905



Law Engineering

Boring Record

ELEV.

J-15B
BORING NUMBER

DATE DRILLED _2=21-88
JOB NUMBER K-88195

1 2
PAGE oF

PENETRATION-BLOWS PER FOOT

QFPEH (FT) DESCRIPTION . s 10 20 30 40 5060 B0 100 “N*
WEATHERED SHALE
3.0 b —m e— — e— — —
BROWN AND GRAY-BROWN SILTY CLAY.
WITH TRACE SHALE FRAGMENTS
14.0
GRAY SHALE
40.0}

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-00019906



Law Engineering

Boring Record

DEPTH (FT.
4%’ la( } DESCRIPTION

ELEV.

BORING NUMBER J=15B

DATE DRiLLED _2~21-88
JOB NUMBER K-88195
PAGE 2_OF 2

PENETRATION-BLOWS PER FOOT
5 10 20 30 40,5060 B0 100 “N"

44.

GRAY SHALE

BORING TERMINATED

REMARKS:

TVA-00019907



J-16A

M H BORING NUMBER
o Law Engineering | 6-5-58
DATE DRILLED
JOB NUMBER K-88195
1 2
: F
Boring Record PAGE ©
EV. -BLO! PER oT
PEGTH (FT) DESCRIPTION fL v 5 TENETR;,TIOJ; B:O v;/:m 8:200 -N"
0.2 xTOPS(ﬁL - —
RED-BROWN AND BROWN SILTY CLAY -
FILL
13.0p_ | lha
GRAY BROWN SILTY CLAY - FILL - -G

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

. SURFACE)

18.0 N

RED BROWN SANDY CLAY
(SLURRY) - POSSIBLE RESIDUUM

HO.0

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00019908



J-16A

® "Law Engineering BORING NUNBER 4
DATE DRILLED
. JOB NUMBER K-88195
. 2 2
Boring Record PAGE oF
ogEryer pe | remmonsow oot

-

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

61.0
GRAY SANDY CLAY CONTAINING
WEATHERED SHALE FRAGMENTS
-RESID

64.7 IDUUM
REFUSAL

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00019909



H 1 BORING Numser _ J=16B
Law Engineering B e 368
JOB NUMBER K=RR198
. 1 ofF 2
Boring Record PAGE
ELEV. PENETRATION-BLOWS PER FOOT
DE_PJTJH (FT) DESCRIPTION * 5 10 20 30 40 5060 80 100 “N-

RED-BROWN SILTY CLAY WITH SMALL
ROCK FRAGMENTS - FILL

10.0f— — — 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

¢

40.0

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

TVA-00019910



- L] J’lGB
BORING NUMBER
Law Engineering e 5-23-88
‘ JOB NUMBER K~88195
2 2
. OF
Boring Record PAGE
ELEV. PENETRATION-BLOWS PER FOOT
B?B(FT.) DESCRIPTION 5 10 20 30 40 5060 8C 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

BROWN AND GRAY SHALE

73.0
BORING TERMINATED

o J

{

REMARKS:

TVA-00019911



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET ¢ OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING; S5—1 STATION: RANBE: SURFACE EL: 752.0
DATE DRILLED: 7/28/94 PREPARED BY: mhd CHECKED BY: 7A—
»*
DEPTH SPT
o EL w |F98| ¥ e | P1 | 88 FIELD DESCRIPTION
= - 750 -
— 5 TN § 6Y SI CL, D 7
| CL 12.4 (31 |12 |5 -
= - 745 -
— 10 , —
SI CL w/TR GY TS, MST
- | T | 02 la | s |s LT BAN y |
o |. :
N 15 ~:%
| BAN SI CL, D ]
- CL 17.0 {26 8 B _ -
- + 735 ' J
" -
— 20 ‘ o
BRN & 6Y SI CL, V MST |
- CL 27.4 | 26 8 9 : -
= - 730 ~
—- 25 — BAN B 6Y SI CL, Y MST .
- cL | 24.4 |26 8 |8 _
- L >25 -
p— 30 -~ 1 -~
BY SI SC TR BY, MST (FA)
- sM | 48.6 [Np |Np |40 _
® |- -
- -
L ] l- » *
1°°=5 LAB CLASSIF.

TVA-00019912



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT; KINGSTON FP FEATURE: DREDEE CELLS

BORING: S5-1 STATION: RANGE: SURFACE EL: 752.0

DATE DRILLED: 7/28/94 PREPARED BY: mhd CHECKED BY: 7Au
DEPTH spT | ¥

ot L |y [LO8] W tL | P1 | 6R FIELD DESCRIPTION

—v weT TFA

B sMm | 27.6 | np | np |10 |6Y ST SE w4l -
- L 745 -
| e e
L 40 REFUSAL —
- GROUND WATER LEVEL = B°8" _
- - 710 , | -
= - 705 | .
— 50 , —
- - 700 : -
- .
L 55 ‘ —
| | :
= - 695 » i
L 60 —~
= L 590 .
L 65 -
- - 585 : .
i i
— 70 ’ : —

, e - » *
17°=5 LAB CLASSIF.

TVA-00019913



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPODON
SHEET

10F 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: S5-2 STATION: RANGE: SURFACE EL: 754.0

DATE DRILLED: 7/27/94 PREPARED BY: mhd CHECKED BY: 7-fL

*

DEPTH SPT

o EL |y |L08| ¥ L | p1 | em FIELD DESCRIPTION
S 760 -

GY, TR TS,
i 14 [ | o490 (59 |28 |2 |BANSIGLwev T D i
s 755 -
S, io — 1 ]
i 10 M| 2208 |59 ppg |2 |PEANSICL TREY D N
= 750 -
— 15 M= R-BAN SI CL, T3 BV, MST .
B 8 lem | 28.0 |59 bg (2 .
- 745 -
TR 6V (FA), V MST
u 13 |sM | 25.5 |Np |np |40 | BY SI SD w/TR (FA) M i
= 740 -
— 25 V (FA), W —
i ) st | 18.0 |xp |xp |40 | 6Y ST SD w/Bv (Fa), i
- 735 -
o 30 \ -]
BAN ICL (FA), H

. - SM | 28.4 | NP |NP |3 SD WI Ci ) 4
- 730 -
— 35 —
1"*=5" *

LAB CLASSIF.

TVA-00019914



o SINGLETON LABORATORIES

SO0IL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON.FP FEATURE: DREDGE CELLS
BORING: SS-2 STATION: RANSE: SURFACE EL: 764.0
DATE DRILLED: 7/27/94 PREPARED BY: mhd CHECKED BY: 74 L
DEPTH spr | ¥
ot EL | L8| ¥ tL | P | &R FIELD DESCRIPTION
: RN ST L W/BY 51 [EAl. 7V MaT
o - lcL | 33.6 |26 | 8 |@ (BANSILLW (- _
- - 725 -
40 ORNE & 6Y SI CL. V MST —
| 3 |c. | 20.4 |26 | 8 |o N
B a
- L 720 .
-~ 45 ‘ —t
BY SD mix w/PKTS GY CL, MST
' u 28 (mL | 14.0 [Np |NP |B , A
= L 7145 d
— %0 - 6Y SD mix w/PKTS BY CL. MST T
- 50+ |ML | 45.8 |NP |NP | MR W = -+
_ REFUSAL A
5 L 40 GROUND WATER LEVEL = 5'B° 4
—— 55 ° PR
B - 705 ) T
L 60 —t
I~ -1
| -4
. L 700 -t
L~ 65 —
® | 1
- L gos -+
— 70 —
..- q *
1775 * +3 CLASSIF.

TVA-00019915



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET

1 0F 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

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

DATE DRILLED: 7/28/94 PREPARED BY: mhd CHECKED BY: THA-
DEPTH spT | *

t EL w |LO8] M tL | pI | en FIELD DESCRIPTION
L -
= 770 —
— 5 GY CL SI (FA), MsT —
- 25 |ML 23.3 |NP |[NP |12 -
- 765 ~
— 10 GY SD CL. TR GV (FA), V MST -
L 5 {SM 23.0 INP |NP 10 ) ) -
- 760 A
— 15 GY SD CL, TR GV [FA), V MST ]
L 4 SM 28.6 |NP |NP 10 ! ’ .
L 755 ~
— 20 ' GY SD SI CL. TR GV (FA), W —
| q SM 28.6 |NP |NP 10 ! : ’ -
e -
- 750 _
— 25 GY SD SI CL, TR GV (FA), W —
L p) SM 27.4 |[NP |NP 10 ' ' -
L -
- 745 -
- —

v (FAl,

i . st | 270 |Np |wp |20 | GY SO SICL TR BV (FA), W ]
= 740 -
— 35 ]

1] '. . *
17°=5 LAB CLASSIF.

TVA-00019916



SINGLETON LABORATORIES

PROJECT: KINGSTON FP

FEATURE:

SOIL PROFILE: SPLIT-SPOON

SHEET 2 OF 2

DAEDGE CELLS

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

DATE DRILLED: 7/2B/84 PREPARED BY: mhd CHECKED BY: JAG
DEPTH seT | ¥

o EL ] LOG| W LL | PI | BR FIELD DESCRIPTION

T, Y :
i 5 ML og.g |NP NP 4p | BY SD SICL TR (FAl, W |
~- 735 ~
40 GY SD SI CL. TR GV (FA). W —
= 2 SM 22.0 |Np NP io0 -
- 730 - —
— 45 GY CL SI, TR 6V (FA). W —
— - IML 33.9 NP NP i2 ‘ -
- -
- 725 R
e —
- 50 —
BY CL SI w/GBV (FA), V MST

— - ML 15.7 |{Nnp NP | B .
I_ —
— 720 a
— 55 —
: so+ ML | 5.8 NP |NP |42 BY CL SI, TR GV :
—_ 745 l__ L s et et et et et e o
| REFUSAL i
L &0 GROUND WATER LEVEL = g°*g" ]
= 710 .
J— J
= 705 -
— 70 —

'.- [ ] *
17°=5 LAB CLASSIF.

TVA-00019917



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET

1 0F 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: S5-4 STATION: RANGE: SUAFACE EL: 752.0
DATE DRILLED: 7/26/94 PREPARED BY: mhd CHECKED BY: TA“
DEPTH spT | ¥
o EL |,y [Los| L | p1 | 6R FIELD DESCRIPTION
- 750
- 5 —
i w ool 14|26 | 8 |g |LTBANSICLWTS D
- 745
— 10 - BAN § GY SI CL w/TS, MST -
_ 3 CLol 238 |26 | 4 |1 ]
™ 740 J
— o
— 15 TN & GY SI CL (FA), V MST =
L 8 CL | 22. 31 12 |5 ! J |
— 735 {
- 1
L 4
|
 — 20 — i
. MS |
n 4 sM| 209 | np | np |3 | TN SISD.MST 4
- 730 1 |
| N
L— 25 —
- _ o1l sas | wp | we |3 | TN ST SD. MST ]
= 725 -
| i
— 30 —
" 7 | 20,4 | np | np |3 | TN S1SD MST i
= 720 -
[ *
17°-5 LAB CLASSIF.
1

TVA-00019918



SINGLETON LABORATORIES

PROJECT: KINGSTON FP
STATION:
DATE DRILLED: 7/26/94

BORING: S5-4

SOIL PROFILE: SPLIT-SPOON

SHEET 2 OF =2

FEATURE: DREDGE CELLS

RANGE: "

PREPARED BY: mhd

SURFACE EL: 752.0
CHECKED BY: 7AL-

DEPTH spT | ¥ ,
ot EL w |08 H L. | P | &R FIELD DESCRIPTION

B SI SD, MST 7
= 715 |36 SM| 20.4 | NP | NP |3 TN SI 5D, M -
40 REFUSAL ]
- GROUND WATER LEVEL = 8'0Q° N
= 710 .
— 45 —
= 705 -
— 50 ]
- 700 -
- 6395 -
- 630 .
- 685 —
1"'=5" *

LAB CLASSIF.

TVA-00019919



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 1 OF 2
PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS5-5 STATION: RANGE: SURFACE EL; 764.0
DATE DRILLED: 7/27/94 PREPARED BY: mhd CHECKED BY: 7A“-
%
DEPTH SPT
e EL ) LOG| W LL | PI | ER FIELD DESCRIPTION
[ —
- 760 —
o — 5 P
M- R-BAN SI CL w/TR CTH, D
— 1B H 19. 59 28 2 —
- 755 —
— 40 =1 —
i 14 |on 042 50 |28 |2 BRAN SI CL w/GV, D |
a o
= 750 -
 S— 15 __n
CL- BAN SI CL w/PKTS 6Y CL SI, TR
- 54 . ! -
pL | 233126 1 4 CHT. MST
— 745 ~
— 20 - |
- oo lsn oa3 lnp |Np |10 6Y SI SD, TR GV (FA), MST ]
B -
t_ 740 -
25 ]
i 3 L 20,9 |26 s |g LT BAN SD SI CL, TR BY, V MST |
~ m
= 735 -
— 30 —
i w | 036 131 |12 |5 TN § GY SI CL. V MST i
- _
| —
= 730 -
— 35 —
vae *
1°7=5 LAB CLASSIF.

TVA-00019920



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET @2

oF 2

PROJECT: KINSSTON FP FEATURE: DREDGE CELLS

BORING: 85-5 STATION: RANGE: SURFACE EL: 764.0

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

3

DEPTH SPT

ot B |y |LoBl N L | P1 | &R FIELD DESCRIPTION

BAN SI CL w/6Y FA, V MST
s 16 |mL | 24.5 |wp Inp |7 —
- ~
e -—l
S L o5 ~
— 40 : ORNG CL SD, V MST —
= 2 SM 24.2 INP |NP 3 —1
- - 720 -
— 45 —
PKTS BY FA, V MST
i 2 lco | 218156 | g |o | TN CLSI weKTS &Y . B
— o
. - 7145 ~
— 50 —
v, s

] s0 [SS/ | s0.8 Ne |wp |4 | LT BAN SISD w/GV., V ST ]
= - 740 -
— 55 ! BAN & GY CL SI, FA, MST —
. L B0+ ML 13.8 |NpP NP i2 e
B REFUSAL .
a GROUND WATER LEVEL = 20° _
= L 705 .
— 50 —
- L 700 ~
L &5 —
- - a5 -
r 70 _—

[ ] .- * *
177=5 LAB CLASSIF.
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SO0IL PROFILE: SPLIT-SPOON

SINGLETON LABORATORIES

1 0F 2

PROJECT: KINESTON FP FEATURE: DREDGE CELLS

BORING: 5S-6 STATION: RANGE: SURFACE EL: 773.0

DATE DRILLED: 8/1/84 PREPARED BY: mhd CHECKED BY: 7TA«

t

DEPTH spT | ¥

ft EL o LOG| w LL | PI | BR FIELD DESCRIPTION
— - 770 .
-— 5 : o . ]
B -
— - 765 _
— 40 : —
B 5 SM 1g,7 NP [NP 10 BY 8I (FA), MST |
— - 760 -
B =
__- 15 2 SM og.g |NP |NP 11 6Y SI SD (FA), MST ":
- - 755 -
— 20 ! ]
B - ML 25.8 |NP {NP 12 6Y SI (FA), MST _
— - 750 _
L- —
— 25 -—
- 3 ML o3.3 |Np |vp g BAN SI CL w/GY FA, TR 6V, V MST |
= : u

]

L 745 ..
L- —
- - 740 ..

» .- N *
1°7=5 LAB CLASSIF.
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SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON FP , FEATURE: DREDBE CELLS

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

DATE DRILLED; B8/1/94 PREPARED BY: mhd CHECKED BY: 7A“—
DEPTH spr | ¥

ot EL |y |Los] W L | Pz | eR FIELD DESCRIPTION

=
B g cL 19.6 |26 8 g BRAN CL SI mix w/FA ]
o ~ 735 -
40 —

B 12 |sM | 19.4 |N° |np |g | BRN SI SD, V MST ]
— -
- - 730 -
— 45 BAN SI SD. V MST —
L 4 SM 2.3 |NP |NP 3 At .
- - 725 .
- -
— 50 BRN SD CL, V MST =
- 3 SM | 21.8 |[NP NP 13 ' -
- - 720 —
s _1
— 55 —
i s |m | 203 |Np N2 |8 €Y SI SD w/FA, MST i
- - 745 ~
] sos+ | | o.g |Np |we |1p | BY SL FA MST ]
- —
= - 740 — — — — — — — — -
n REFUSAL ]
L &5 BROUND WATER LEVEL = 16° 7* _
- - 705 —
- -

DR *
1775 LAB CLASSIF.
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PROJECT: KINGSTON FP

SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET

FEATURE: DREDGE CELLS

i1 OF 3

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

DATE DRILLED: B8/2/84 PREPARED BY: mhd CHECKED BY: 7/

DEPTH spT | *

ot EL |y [LOB] W 1L | pr | &R FIELD DESCRIPTION
- 780 _
- -
— 5 6Y SI (FA), TR GV, D —
_ 50+ [SM | 47.5 NP |NP |40 ' ' _
I~ 775 ‘ -
— 10 6Y SI (FA). TR 6V, D -
- 50+ |SM | 4B.4 |NP |NP |10 ) o -
- 770 i
A h
— 15
i sos |5n | 240 |p |np |40 |GY ST FAL. TRGV. D ]
= 765 _
e —
— 20 GY SI SD (FA), MST —
. 8 SM 43.9 {NP |NP 14 ' -
= 760 ~
— 25 GY SI SD w/6v (FA), MST ]
L 15 SM 17.9 | NP NP 10 ' -
= 755 _
o -
L i
— 30 —
i _ | a7 |we e |12 |BY ST FA), W ]
= 750 .
P ——

"- . *

177=5 LAB CLASSIF.
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SINGLETON LABORATORIES

S0IL 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: T7TAL
DEPTH | spT | ¥ ‘ ‘ -
o EL | w |06 W [ | PT | eR FIELD DESCRIPTION
' . BY ST (FAI. WST
- - oML | 24.4 fwp e 112 -
o - 745 -']
- -
40 —
6Y SI (FA), MST
[— 3 ML 23.8 INP NP i2 (FA) -
e - 740 | .
" _
— 45 —
GY SI (FA), MST
— a ML 31.2 INp NP 42 -
- - 735 -
- =1
— 50 6Y CL SI w/LUMPS TN SI CL, MST —
= 4 ML 22.3 |Np (NP (B —~
- - 730 ‘ -
- ’ 5
— 55 | MOTT BRN/TN/GY SI CL. MST =
- i3 ML 18.2 iNP NP 7 ]
- - 725
— i ~
i !
— 80 MOTT BRN/TN/GY SI CL, MST
- 13 ML 1B.6 |NP |NP |7
- - 720 |
— B5 TN S1 8D, W =
sc/ '
= 4 $C¢/| 27.7 |Np |NP |4 -
- - 715 -
— 70 | —
) ‘- e *
17°=5 LAB CLASSIF.
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SINGLETON LABORATORIES

S0IL PROFILE: SPLIT-SPOON
SHEET 3 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

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

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

DEPTH spT | ¥

N EL ) Lo6| N L | P1 | 8R FIELD DESCRIPTION

ST TFA, W

i 5 |sM ag [NB NP |40 | 67 5D ST ) -
~ - 740 -
— 73 SC/ 4 | TN SI SD, V MST ]
- 7 {ex | 22.7 NP NP -
- - 705 : =
» REFUSAL N
a0 ‘ GROUND WATER LEVEL = 14° 3° -
= - 700 ' —~
- - 695 ' -
I B
_ | _
- - 690 -
— g5 —
= - 685 -
F_ —
N _
— 100 —
. .
- - 680 -
— 105 —

cimne *

1°°=5 LAB CLASSIF.
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SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 4 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORINB: 85-9 STATION: RANBE: SURFACE EL: 795.0

DATE DRILLED: B/2/94 PREPARED BY: mhd CHECKED BY; TA“

DEPTH spT | ¥

o EL w |8 M LL | PI | 8R FIELD DESCRIPTION
— 5 + 730 : —

‘ (FA), MST

- 20 |m. | 17.8 Inp Inp |12 | BY ST (FA), MS _
- -
e —
— 40 | 785 | —
i so+ |M. | 4o.5 |vp |np |4 | BY SI (FA), MsT i
p— o
- ~
p— ved
— 45 +~ 780 —
i 42 M0 | 20.4 |2 |wp |4 | 6Y SI (FA), msT ]
}- -
— 20 } 775 —
- 46 |m | 1.3 Inp |np |1p | 6Y ST (FA), MsT R
L -
— 25 - 770 —
] 6 . | 30.2 (e |wp |4p | 6Y ST (FA), ST ]
- .
2 -
— 30 + 765 —
i . w | as.2 |ve (wp | 4o | BY ST Al W i
B _
— 35 + 760 —
L[] I- [] *

1°°=6 LAB CLASSIF.
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SINGLETON LABORATORIES

SO0IL PROFILE: SPLIT-SPOON

SHEET 2 OF 3
PROJECT: KINGESTON FP FEATURE: DREDBE CELLS
BORING: S5-8 STATION: RANGE: SURFACE EL: 795.0
DATE DRILLED: B8/2/94 PREPARED BY: mhd CHECKED BY: 7A-
DEPTH spT | ¥
" w L8] ¥ LL | PI | BR FIELD DESCRIPTION
760
B 2 M | y5.3 |2 NP |, |6V ST (Al W ]
- —
— 40 + 755 : —
. W
. + i | 31.0 lwp np |22 | Y ST A y
e -
i _
— 45 + 750 ,
L. ' - ML 23.0 |[NP |NP 12 6Y SI IFA), D —
— 50 F 745 —
., TR GY, N
L ~ b | 387 |ne Inp |22 | BY ST (AL TR -
- 55 740 —
. GY. W
. 5 [m | 30.0 \ne |np |12 | Y ST (A TR i
— 60 F 735 —
6 , TRBY., W
_ 6 lw | 32.6 xp |np |12 | BY ST FA i
— -
- i
[‘ 65 730 BAN SI CL w/GY SI (FA), MST ]
- M. | 26.9 |np NP |B i
— 70 725 -
1 ] '- a *
17'=5 | LAB CLASSIF.
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SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 3 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING; SS-9 STATION: RANGE: SURFACE EL: 785.0

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

%

DEPTH SPT

" EL |y |Lo8| H L | Pz | eR FIELD DESCRIPTION

) 785 TR Ol M&T
§ 2 1oL | 192 |26 | & |o | AN TNEGYSICL ;
L ._
r —
] o |0 | 1a5 |26 |8 |g |OANS-BAN ST CL, ]
L ‘ ~
}_ -
_ B
— B0 + 715 —
] + I | sos e |wp |4 |6Y SDSL N ]
Q' ]
s 19 gg/ 23.1 [N NP (4 TN SI _1
- -
o m
— S0 705 ’ &Y SI SD ]
i 8 [S¢/ | 23.4 Ixp |p |4 ~
- “-
= P— — —— —— S—— — v— C— amasy
— 85 | 700 REFUSAL |
8 GROUND NATER LEVEL = 29° N
- ~
- —
t— 100 635 —
- -
" .
o i

L 105 690 —

[ .- . *
177=5 LAB CLASSIF.
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SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

PROJECT: KINBSTON FP

FEATURE: DREDBE CELLS

SHEET 4 OF 3

BORING: SS-10  STATION: RANBE: SURFACE EL: 797.5
DATE DRILLED: 8/8/94 PREPARED BY: mhd CHECKED BY: T4
DEPTH spT | ¥
EL Los! w LL | PI | BR FIELD DESCRIPTION
ft. (N) | !
3 795 1
b —
S 5 g
, MST
- 50+ ML | 47.3 |np v |42 | B ST FAlL M -4
i 790 1
c 26 ML | 24.7 Ivp |np |42 | BY ST [FA), MsT _
B 785 |
L_ —
— 45 —
L 25 ML 15.0 NP NP 12 BY SD SI, TR 6V, MST -
- ' -
i 780 i
BY SI {(FA), MST
L 5 ML | 22.4 INP NP |42 Y { ’_ .
i 775 ._
— 25 —
EY SI (FA), MST
— 4 ML 27.4 iNP NP 42 (FA) ol
I 770 B
Pl —
- -
— 30 BY SI (FA), MST 7
L 14 | | 20.4 [N fnp |42 (FA). _
- 765 =
f—— 35 —
l LU - »*
t 5 LAB CLASSIF.

TVA-00019930



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: §S-10  STATION: RANBE: SURFACE EL: 787.5
DATE DRILLED: 8/B/94 PREPARED BY: mhd CHECKED BY: 7A—
* 1
DEPTH SPT ]
ot EL ) Lo6| o LL | PI | BR FIELD DESCRIPTION
N 18 |SM | 34.p NP |NP |44 | ©Y SD SI [FA] W/GV. W §
B - 760 ]
— 40 |
» 9 ML 34.4 |NP NP gp | BY SI (FA), Vv MsT i
B - 755 1
B ——t
— 45 ]
a - ML | 27.0 |NP [Np [, [ BY SD SI w/BV IFA), V MsT |
® ]
i - 750 i
r— —
— 50 | —
n - ML | a7.2 |Np |NP |4 | BY SD SI w/BV (FA), V MsT ]
i - 745 ]
— 55 . -l
» 6 sM | 30,7 INP |NP |44 | 6Y PED SISD (FA), V MST ]
- - 740 -
r- —
— 60 |
o g s | 4.4 |NP |NP |44 | BY PGD SI SD (FA), V MST ]
B - 735 .
' CRS PGD SI SD w/BV (FA)
o 25 SM 18.4 NP NP 11 / -
o '~ :
— 70 ]
. l- . *
17=5 LAB CLASSIF.

TVA-00019931



SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 3 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS

BORING: SS-10  STATION: RANGE: SURFACE EL: 797.5
DATE DRILLED: 8/8/94 PREPARED BY: mhd CHECKED BY: 7L
DEPTH spT | ¥ !
e EL ) LOG| n LL | PI | BR FIELD DESCRIPTION i
j 39 m | 100 e s BAN SI CL n/PKTS 6Y SI FAJ. i
Y MST 5
B 725 7
— 75 BAN & GY SI CL, V MST —
= 17 oL | 19.2 |26 | &8 |9 ' -
i 720 ]
= =
— B0 ORNG-BRN SD SI CL, MST —
o : 18 |cL | 16.8 |26 | 8 |® i -
i 715 -
- -
- -
— B85 . —
- 16 | ML 18.8 |[NP |NP |B GY SI 5D, MST -
- 710 i
» N
— g0 —
n 50+ |ML | 3.7 |NP |NP |B BY SI SD w/6V _
= {
i 705 1
— -
- 200 REFUSAL -
B GROUND WATER LEVEL = =
— 400 —
" 685 ]
— -
— 105 -—
L - 3
17'=5 LAB CLASSIF.
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APPENDIX I
INSTALLATION RECORDS FOR MONITORING WELLS 9A THROUGH 20

[from Velasco and Bohac, 1991]

102

TVA-00019933



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88185
WELL NUMBER JEA INSTALLATION DATE 10-3TO 10-4-88
LOCATION PLANTCOORDINATES W 8+44 N 19+07
GROUND SURFACE ELEVATION 768.4' MSL TOP OF INNER CASING 772.5° MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE .010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
{NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP 7 A
snekup _3.17
WELL PROTECTOR 769.4' MLS
DEPTH TO TOP OF
BENTONITE SEAL 53.5'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 55.5' SOLID SECTION ,
A —BaQ
58.4'
RISER
STABILIZED WATER
LEVEL14.5"_
GROUT BELOW GROUND
. A SURFACE
A
SCREEN LENGTH OF 1
BENTONITE SLOTTED SECTION MEASURED ON0-10-88
10.0'
GRANULAR LENGTHOF __ 2" _
Y TALPIPE
BACKFILL CAP
A

TVA-00019934




TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J-98 INSTALLATION DATE §-28 TO 9-28-88
LOCATION  PLANT COORBINATES W 9+42, N 19422 ’
GROUND SURFACE ELEVATION 769.6' MLS TOP OF INNER CASING 772.4'_MLS
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE {010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER 5 7/8 (ROLLER CONE) FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER 7 YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CA» k-
STICKUP _2.8"
WL cToR 768.6' MLS
DEPTH TO TOP OF
BENTONITE SEAL _67.2
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 69.2° SOUD SECTION 82.4'
—_—120
RISER
TOP OF 702.1' MSL | STABILIZED WATER
ROCK LEVEL14.8"
QRoUT BELOW GROUND
v SURFACE
A
REEN LENGTH OF
BENTONITE sc SLOTTED SECTION MEASURED 0N|____0-5-58
JEE. | o S
y —
y .
GRANULAR LENGTHOF _.2'
BACKFILL o | ¥ TALPIPE
A

TVA-00019935



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J-10 INSTALLATION DATE 2-27-88
LOCATION ____ PIANT COORDINATES W 4+70, N 18436
GROUND SURFACE ELEVATION — 7808 MLS TOP OF INNER CASING 7568 MLS
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER _2INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR __LAWENGINEERING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE _ HWROBINSON
LOCKABLE COVER ? YES " KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP Y S
STICKUP _3.0°
WELL PROTECTOR 753.8° MLS
DEPTH TO TOP OF
BENTONITE SEAL _§ 0
) TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 8.0 SOLID SECTION S0
—_—81
RISER
STABILZED WATER
LEVEL2.8'
BELOW GROUND
GROUT
y SURFACE
EEN LENGTH OF _0g.
BENTONITE scA SLOTTED SECTION MEASURED ONG-29-80
50
GRANULAR LENGTH OF il
BACKFILL CAP
A

TVA-00019936



TYPE |l MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J- 104 INSTALLATION DATE £-18 TO 9-27-89
LOCATION PLANT COORDINATES W 4+68, N 16+51
GROUND SURFACE ELEVATION 753.5° MLS TOP OF INNER CASING 7563 MLS
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER _2 INCHES
HIGHLAND DRILUING &
DRILLING TECHNIQUE AIR ROTARY & POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP | .
WELL PROTECTOR Y STICKUP 2.8 753.5' MLS
A
DEPTH TO TOP OF
BENTONITE SEAL 15.7"
TOTAL DEPTH
DEPTH TO TOP OF N S LENGTH OF OF WELL
GRANULAR MATERIALI2.7' 7 Z SOUID SECTION 20,0
%
RISER
STABILIZED WATER
LEVEL 5.0'
_‘E-— OF
SCREEN LENGTH X
BENTONITE SLOTTED SECTION MEASURED ON2-29:80.
—wmo
NGTH OF :
GRANULAR NIy ——
BACKFILL cAP
A

TVA-00019937



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J108 INSTALLATION DATE §-23-88
LOCATION PLANT COORDINATES W 4473, N 16+51
GROUND SURFACE ELEVATION 753.68' MLS TOP OF INNER CASING 756.4' MLS
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 11INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVe SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTEDCAP —— - | ~ &
WELL PROTECTOR v o 28 .
4
DEPTH TO TOP OF
BENTONITE SEAL _35.%'
TOTAL DEPTH
DEFTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 37.0' SOUID SECTION 50.0°
36.4'
RISER
STABILIZED WATER
LEVEL
QROUT BELOW GROUND
Y SURFACE
A
SCREEN LENGTH OF 0-6-88
BENTONITE SLOTTED SECTION MEASURED ONO-8-88
10.0°
GRANULAR LENGTHOF ___2'
BACKAILL car Y__ TALPIFE
Y

TVA-00019938



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT . JOB NUMBER K-B8195
WELL NUMBER S11B INSTALLATION DATE 8-13-89
LOCATION PLANT COORDINATES W 7484, N7+87
GROUND SURFACE ELEVATION —_ 7656 MLS TOP OF INNER CASING 769.1" MLS
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE 0.10 INCHES
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR/WATER ROTARY. DRILLING CONTRACTOR HIGHLAND DRILLING .
BOREHOLE DIAMETER 8 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES . KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP ———— N
STICKUP __3.5"
WELL PROTECTOR ‘{ -es.e
DEPTH TO TOP OF -
BENTONITE SEAL _12.6'
TOTAL DEPTH
DEFTH TO TOP OF s LENGTH OF OF WELL
GRANULAR MATERIAL 14.3' Z SOLID SECTION s
4 | B4
TOP OF ]
mOP OF 760.6' MSL
RISER
STABILIZED WATER
LEVELZE
BELOW GROUND
GROUT \ SURFACE
I
SCREEN LENGTH OF MEASURED 0OR/26/88
BENTONITE SLOTTED SECTION S—
—_—s
A
GRANULAR ‘Y '-.Fzmg‘ —1
BACKAILL CAP
A

TVA-00019939



TYPE 1| MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J-12A INSTALLATION DATE §-22-88
LOCATION PLANT EOORDINATES W 17+40, N 15457
GROUND SURFACE ELEVATION ~ __7643MLS ___ TOP OF INNER CASING 767.3' MLS
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 10 1/4 INCHES FIELD REPRESENTATIVE H. W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL - PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP 3| A
sTickup _3.0°
WELL PROTECTOR . 764.3" MLS
DEFTH TO TOP OF
BENTONME SEAL 10.8"
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 12.8' SOLID SECTION 248"
14.2"
RISER
STABILIZED WATER
LEVEL 3.8°
BELOW GROUND
%F SURFACE
SCREEN LENGTH OF .
BENTONITE SLOTTED SECTION MEASURED O16:26-85
—_—
GRANULAR LENGTHOF 2"
BACKAILL oap Y TALPIPE
A

BNG LAB tvem0

TVA-00019940



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-868195

WELL NUMBER J-128 INSTALLATION DATE §-27.88
LOCATION PLANT COORDINATES W 17453, N 15+85

GROUND SURFACE ELEVATION - 7841'MIS TOP QF INNER CASING 767.1' MLS
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE SLOT SIZE 010 INCHES
CASING MATERIAL PVC CASING DIAMETER 2INCHES

DRILLING CONTRACTOR HIGHLAND DRILLING

AUGER AND AIR ROTARY.

DRILLING TECHNIQUE
BOREHOLE DIAMETER AUGER 8" ROTARY 5 7/8° DIA. 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 CAF E! |
smickup __3.0'
WELL PROTECTOR v 764.1' MLS
\
DEPTH TO TOP OF
BENTONITE SEAL _38.1'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERAL 39.8 SOUD SECTION s6°
N VX -
RISER
TOP OF _736.4' MLS
ROCK STABILIZED WATER
LEVEL 4.7
aROUT BELOW GROUND
Y SURFACE
A
SCREEN LENGTH OF 0/6/88
BENTONITE SLOTTED SECTION MEASURED ONO/S/B8_
10.0°
GRANULAR LENGTHOF _.2°
BACKFILL o | W TAIL PIPE
A

540 LAB 107290

TVA-00019941



TYPE || MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J13A INSTALLATION DATE  _8:20708-30-88 =
LOCATION PLANT COORDINATES W 7+13, N31+23

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL QUARTZ SAND,COARSE
CASING MATERIAL PVvC
DRILLING TECHNIQUE POWER AUGER

BOREHOLE DIAMETER

766.5' M.L.S.

APPROXIMATELY 11 INCHES

TOP OF INNER CASING

SLOT SIZE

769.2° M.LS.

.010 INCH

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

2 INCHES

LAW ENGINEERING

H. W. ROBINSON

LOCKABLE COVER 7 __YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP H 1| A
WELL PROTECTOR STCKUP 2.7
A - 768.5° MSL
DEPTH TO TOF OF
BENTONITE SEAL _50.1"
TOTAL DEPTH
DEFTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 51.8' SOLID SECTION ge
53.7"
RISER
STABILIZED WATER
LEVELB.S'
GROUT BELOW GROUND
_}F SURFACE
SCREEN LENGTH OF 10/5/88
BENTONITE SLOTTED SECTION MEASURED ON10/S/%8
10.0
A
GRANULAR LENGTHOF __.2"
BACKFILL oar | Y TALPIPE
A

BNG LAD Wame

TVA-00019942



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON STEAM PLANT JOB NUMBER K-88185

WELL NUMBER ___J138 INSTALLATION DATE —£:28T0 6:30-88
LOCATION PLANT COORDINATES W 7+34, N 31404

GROUND SURFACE ELEVATION ___767.4' MLS TOP OF INNER CASING 770.5' MLS

GRANULAR BACKFILL MATERIAL _QUART2 S8AND SLOT SIZE :010 INCH

CASING MATERIAL PVC CASING DIAMETER 2 INCHES

DRILLING TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING

BOREHOLE DIAMETER __8" AUGER, 5 7/8* (ROLLER CONE) FIELD REPRESENTATIVE H.W. ROBINSON

LOCKABLE COVER ? YES KEY CODE/COMBINATION ___ 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP —— [ ] 7r .
WELL PROTECTOR . snoxve _ 3.1
767.4’ MSL
DEPTH TO TOP OF
BENTONITESEAL 61.4"
TOTAL DEFTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL _67.8' SOLID SECTION 82.0'
74
RISER
STABILIZED WATER
LeveL 10.4'
] TOP OF 702.4' MLS —_—
1 arour ROCK ] :z::vc t.:nouun
T
SCREEN LENGTH OF MEASURED oN 0/6/88
BENTONITE SLOTTED SECTION —_—
10.0'
0.2’
iirg s 0%
BACKFiLL CAP
h 4

ENG LAD 1072790

TVA-00019943



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88185
WELL NUMBER J14A INSTALLATION DATE 8-22-88
LOCATION PLANT COORDINATES W 30+46, N 37+48
GROUND SURFACE ELEVATION ——7583 MLS TOP OF INNER CASING 761.3° MLS
GRANULAR BACKFILL MATERIAL ~ QUARTZ SAND, COARSE  SLOT SIZE 010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIRWATER ROTARY DRILLING CONTRACTOR HIGHLAND DRILLLING
BOREHOLE DIAMETER 8 INCHES 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 SURFAGE
VENTED CAP ————— S -
sTickup _3.
WELL PROTECTOR 758.3' MLS
DEPTH TO TOP OF
BENTONITE SEAL 10’
TOTAL DEPTH
DEPTH TO TOP OF S ik LENGTH OF OF WELL
GRANULAR MATERIAL 12 7 Z SOUID SECTION 25°
4 13.8° -
RISER
TOPOF  738.3 MSL
ROCK STABILIZED WATER
Level'27_
BELOW GROUND
GROUT
F SURFACE
SCREEN LENGTH OF MEASURED ofYy26/88
BENTONITE SLOTTED SECTION ————
10
GRANULAR y LENGTHOF 02
BACKRILL CAP —— ] TAL
A

DI LA 180

TVA-00019944



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J-14B INSTALLATION DATE 9:22:88
LOCATION PLANT COORDINATES W 30456, § 37460
GROUND SURFACE ELEVATION 7583 MSt TOP OF INNER CASING 761.3° MSL
GRANULAR BACKFILL MATERIAL QUARTZ,SAND,COARSE  SLOT SIZE 010 INCH
CASING MATERIAL PYC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIRWATER ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER 8 INCHES i 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 ————1{ I} Y
sTickup __3.0°
WELL PROTECTOR 5 756.3' MSL
A A
DEFTH TO TOP OF
BENTONITE SEAL _25.5'
TOTAL DEPTH
DEPTH TO TOF OF LENGTH OF OF WELL
GRANULAR MATERIAL 27.5' SOUD SECTION 0.0
208
RISER
STABILIZED WATER
LEVEL1AL'
aRoUT BELOW GROUND
y SURFACE
A
SCREEN LENGTH OF 88
BENTONITE SLOTTED SECTION MEASURED Oﬂ&-—
—_le
A
y 0.2
GRANULAR LENGTHOF _0.2°
BACKFILL o | ¥ TAILPIPE
Y

TVA-00019945



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J-15 A INSTALLATION DATE 9-21-88
LOCATION PLANT COORDINATES W24+390.N 6435
GROUND SURFACE ELEVATION 793.1° MSL TOP OF INNER CASING 798.1' MSL
GRANULAR BACKFILL MATERIAL  QUARTZ SAND, COARSE SLOT SIZE :010 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE AIR/WATER ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER B INCHES FIELD REPRESENTATIVE __ HW.ROBINSON
LOCKABLE COVER ? ~_YES KEY CODE/COMBINATION 2043
RISER MATERIAL PvC SCREEN MATERIAL PYC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP H 1l TA
STICKUP_3.0°
WELL PROTECTOR ————— v 793.1' MSL
. Y
DEPTHTO TOP OF
BENTONITE SEAL _12.2'
TOTAL DEPTH
DEPTH TO TOP OF Tl ol LENGTH OF OF WELL
GRANULAR MATERIAL1S' 7 Z SOLID SECTION 252"
T 2 0| =
RISER
TOP OF 779.6°' MSL
ROCK
STABILIZED WATER
LEVELES'
aROUT BELOW GROUND
v _ SURFACE
K /26/88
SCREEN LENGTH OF
BENTONITE SLOTTED SECTION MEASURED OIP/25/08
10
GRANULAR LENGTHOF _ 92"
BACKFILL cap TAIL PIPE
A

NG LAB Y080

TVA-00019946



TYPE Il MONITORING WELL INSTALLATION RECORD
PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88185
WELL NUMBER J-158 INSTALLATION DATE £:21-88
LOCATION PLANT COORDINATES W 24+38,N 6450
GROUND SURFACE ELEVATION -—17828' MSL TOP OF INNER CASING —_ 7859 MSL
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE 018 INCH
CASING MATERIAL PVC CASING DIAMETER 2 INCHES —
DRILLING TECHNIQUE AIRWATER ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER BINCHES FIELD REPRESENTATIVE H.W, ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL PVC SCREEN MATERIAL PVC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP H 1| TA
sTickup _3.0°
WELL PROTECTOR ¥ 782.8' MSL
h
DEFTH TO TOP OF
BENTONITE SEAL _29.0'
TOTAL DEPTH
DEPTH TO TOP OF el e LENGTH OF OF WELL
GRANULAR MATERIAL 31.5' 7 Z SOLID SECTION 4z
77/
RISER
TOPOF 778.8'MSL /
ROCK
STABILIZED WATER
LEVELS.T"
aRoUT BELOW GROUND
A A SURFACE
A
SCREEN LENGTH OF 4
BENTONITE SLOTTED SECTION MEASURED OR/24/88
10
y
GRANULAR LENGTH OF _0.2'
BACKFILL o TAIL PIPE
A
BNQ LAB 10720

TVA-00019947



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195
WELL NUMBER J-16 A INSTALLATION DATE 10588
LOCATION PLANT COORDINATES W 27+87,N 40+08
GROUND SURFACE ELEVATION 756.6' TOP OF INNER CASING 768.6°
GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE  SLOT SIZE (010 INCH
CASING MATERIAL PYC CASING DIAMETER 2 INCHES
DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H.W. ROBINSON
LOCKABLE COVER 7 YES KEY CODE/COMBINATION 2043
RISER MATERIAL - pVC SCREEN MATERIAL pPVe
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP H } A
WELL PROTECTOR STICKUP __3.0°
DEPTH TO TOP OF
BENTONITE SEAL 18.0°
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL S1.0° SOUD SECTION 84T
52.2'
STABILUZED WATER
LEVEL 84"
BELOW GROUND
GROUT
_‘ SURFACE
y
LENGTH OF 0/8
BENTONITE SLOTTED SECTION MEASURED ONO/ORS
10.0'
GRANULAR LENGTH OF _ 02"
BACKFILL Y __TALPPE
Y

BNGLAS 5720

TVA-00019948



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT. JOB NUMBER K-88195

WELL NUMBER 4168 INSTALLATION DATE 92388
LOCATION PLANT COORDINATES W27+80N 40434

GROUND SURFACE ELEVATION 7654 MSL  TOP OF INNER CASING 768.1' MSL

GRANULAR BACKFILL MATERIAL QUARTZ SAND,COARSE  SLOT SIZE .010 INCHES

CASING MATERIAL PVC CASING DIAMETER 2 INCHES

DRILLING TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING
BOREHOLE DIAMETER 8 AUGER,$5 7/8' AIR ROTARY FIELD REPRESENTATIVE H.W. ROBINSON
LOCKABLE COVER ? YES KEY CODE/COMBINATION 2043
RISER MATERIAL SCREEN MATERIAL PYC
COMMENTS
(NOT TO SCALE)
LOCKABLE COVER
GROUND SURFACE
VENTED CAP K
STICKUP _2.7
WELL PROTECTOR 765.4' MSL
DEPTH TO TOP OF
BENTONITE SEAL 57.8'
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL 60.3' SOUD SECTION 73.0'
— b2y
RISER
TOP OF _699.4' MSL
ROCK STABILIZED WATER
LEVEL 8.5
o e
A
N -_‘FLE GTH OF
SCREE! NI
BENTONITE SLOTTED SECTION MEASURED ONIQ/3/89
—ln
A
A -
GRANULAR LENGTHOF _ 02"
BACKFILL oar | Y TaLPiFE
A

TVA-00019949



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 17 INSTALLATION DATE July 8, 1992
LOCATION Plant coordinates W 1+81, N 58480

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" SCH 40 PVC
DRILLING TECHNIQUE HSA DRILLING CONTRACTOR John Voekel, Law Engr.
BOREHOLE DIAMETER 425" HSA (ID) FIELD REPRESENTATIVE Mel Wagner
LOCKABLE COVER ? Yes FILTER CLOTH AROUND SCREEN? No
COMMENTS The 4.25" HSA was used first with the continuous sampling barrel. Next, the 6.25" (ID) auger was

used to provide room for the sand pack around the screen.

(NOT TO SCALE)

LOCKABLE COVER
GROUND SURFACE
VENTED CAP —————— Y . .
WELL PROTECTOR sTickup __ 3
SLOPED CONCRETE /

DEPTH TO TOP OF

BENTONITE SEAL

3' (from ground surface)
TOTAL DEPTH

DEPTH TO TOP OF LENGTH OF OF WELL

GRANULAR MATERIAL SOLID SECTION 37.0°

5' (from ground surface) 10 (from ground surface)

(including stickup)
RISER
{including stickup)
STABILIZED WATER
LEVEL 63"
BELOW GROUND
SURFACE
V/ SCREEN _30' LENGTH OF "ﬁ,?f‘,‘f,“f'g’gg"
// BENTONITE SLOTTED SECTION :
0 e
LENGTH OF
GRANULAR TAILPIPE 0.3
BACKFILL CAP —_—

ENG LAB /1085

TVA-00019950



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 18 INSTALLATION DATE July 10, 1992
LOCATION Plant coordinates W 1470, N 58+98

GROUND SURFACE ELEVATION 764.32' MSL TOP OF INNER CASING 767.32' MSL
GRANULAR BACKFILL MATERIAL Sand SLOT SIZE 0.010*

CASING MATERIAL 4" éCH 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 bo‘ntinu'ous 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 smickup __3
y
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 3.7
3.1’ (from ground surface} 6.4' (from ground suriace)
(including stickup)
RISER __ 64
(including stickup)
STABILIZED WATER
LEVEL
BELOW GROUND
) 4 SURFACE
AT THOF MEASURED ON
7/ SCREEN 35' — LENG
BENTONITE == SLOTTED SECTION
% = 35'
LENGTHOF
GRANULAR 03 TAILPIPE _ 03
BACKFILL cap__0O.

ENG LAB /18865

TVA-00019951



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 19 INSTALLATION DATE July 13, 1992
LOCATION Plant coordinates W 1455, N 59+21

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) auger was

used to provide room for the sand pack around the screen.

(NOT TO SCALE)

LOCKABLE COVER
GROUND SURFACE
VENTEDCAP ~————p{ i
WELL PROTECTOR sTickup __3
SLOPED CONCRETE /
DEPTH TO TOP OF
BENTONITE SEAL
2.5 (from ground surface)
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF OF WELL
GRANULAR MATERIAL SOLID SECTION 33’
4.5' (from ground surface) 10' {from ground surface)
(including stickup)
RISER __ 10’
(including stickup)

_X_

- |- soneen 25 g e
GRANULAR — 5.’:“,.‘.2:‘1&

BACKFILL CAP 03

STABILIZED WATER
LEVEL
BELOW GROUND
SURFACE
MEASURED ON

ENQ LAB 01848

TVA-00019952



TYPE Il MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant
WELL NUMBER 20 INSTALLATION DATE July 10, 1992
LOCATION Plant coordinates W 1424, N 59+67
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 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. 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 T
WELL PROTECTOR . sTickup 3
SLOPED CONCRETE /

DEPTH TO TOP OF

BENTONITE SEAL

2' {from ground surface)

TOTAL DEPTH

DEPTH TO TOP OF LENGTH OF OF WELL

GRANULAR MATERIAL SOLID SECTION B §

4' (from ground surface) 10 (from ground surtace)

(including stickup)

% BENTONITE

RISER 10’

(including stickup)

SCREEN

10'

0.3

_X_

LENGTHOF
SLOTTED SECTION
10"

I

LENGTHOF
TALPIPE _ 03"

STABILIZED WATER

LEVEL 83"

BELOW GROUND

SURFACE

MEASURED ON
July 13,1992

ENG LAB ¢/1885

TVA-00019953
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GROUNDWATER QUALITY DATA
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 94/12/06.

WELL

PARAMETER

ORP (MV) -
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

COD (MG/L)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MGI/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)

BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UGIL)
DISSOLVED IRON (UG/L)

LEAD (UG/L)

DISSOLVED LEAD (UG/L)

20

20

18

20

20

18
3

-49.3
840.7
0.3
16.2
22
6.6
430.8
0
199.6
199.1
196.9
415.9
0.1
6.8
148.2
0.1
97.6
102
41.8
44
59
3.5
3.5
39.2
0.2
7785
56.7
1.3
225.9
176.7
551.1
433.3
2.3
4095
2433.3
0.4
0.7
7.2

1
18.5
20
48200
35666.7
1.6
1

785
847
0.3
16.3
22
6.6
470
0
223
225.5
196
4115
0
7.5
149.5
0.1
96
99
42
43
6.2
2.8
4
205
0.1
5550
50

1
210
180
530
460
1
2800
2400
0.3
0.6

6

1

10
20
48500
36000
9.5

1

MEAN MEDIAN MIN

-120
756
0.1
13.6
22
6.3
42
0
0
52
154
377
o
0.9
68
0
87
97
31
41
26
22
1

2
0.1
170
S0
1
73
150
200
360

1700
2100
0.1
0.1

10
10
4000
34000
1

1

MAX

135 .
914 .
1.
17.7 .
22 .

6.8

535.

0.
282 .
246 .
248 .
489 .

0.6

11.
310 .
0.2.
110 .
110 .
52
48 .
7.9.
8.5 .

6
210
0.5
19000
70

2
440
200
770
480

25000 .
2800 .

1.4
17

70
30
73000
37000
25

1

NUMBER OF
EXCEEDANCES

=N

-~ 0O 0WOODODWOOoOOoO

N
OCO0OWOODOOOOO
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Continued

NP POPOMNONNOMOMNOMNNMNOMNODNNOMDNONOMNONNMNNNODNOONDN

LITHIUM (UG/L)
DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
MERCURY (UG/L)

NICKEL (UGIL)

SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UGI/L)
STRONTIUM (UGIL)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UGIL)

DISSOLVED VANADIUM (UGIL)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MGI/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT. MSL)

13

[
o w

- - -y —y
WOOWRWDADNWDIEE W

N
[A ]

20
15
21
12
12

30

20
5075
4966.7
63.3
20

0.2
10.3
12

1
21981.3
15666.7
1644.4
1366.7
17.2
10
98.5
20
428
393.9
3
230.3
755.5

30
20
5200
5100
35
20
0.2

21000
16000
1500
1400
10

10

95

20
455
400

230.9
757.5

10
20
2100
4500
20
20
0.2
7

1

1
8700
15000
1200
1200
10
10
10
10
240
12
2.5
2247
737.3

70 .
20.

6500
5300

180 .
20.

0.2
18
3
1

36000 .
16000 .
2700 .
1500 .
30.
10.

330
30
540

1000 .

5.1.
231.3 .
758.8 .

(A

oo oO0oO

NOO
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 94/12/06.

WELL
1.D.

4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

' CO2 ACIDITY (MG/L)

CO2 (MGIL)
CA/MG HARDNESS (MGIL)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MGIL)

SULFATE (MGIL)

FLUORIDE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UGI/L)
BERYLLIUM (UG/L)

DISSOLVED BERYLLIUM (UG/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)

DISSOLVED CHROMIUM (UG/L)
COPPER (UGIL) .
DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

N

19
5
19
S
17
5
19
5
19
5

MEAN MEDIAN MIN

349.8
2478.6
0.7
16.6
35
14.3

0
497.9
679.3
608.7
1089
02
16
31.4

0
301.6
302
81.6
77

9.1
54
34
1626.3
1.1
8752.6
8700
14

1

31
3.6
107.1
106
16

1
1372.6
852
3.5

3.8

53

14
37.8
76
318211
334000

373.5
2825
0.6
16.3
3.2

0

0

680
832
616
1124.2

14
30

320
300

880
720
3.2

3

2

1

10

8O
320000

170
1.5
0
13.6
26

10
10
36000

280000 250000

NUMBER OF

MAX  EXCEEDANCES

632 .
3500 .

1.7 .
21.2.

5.6

179 .
0.

830 .
943 .
730 .
12856 .

09

26 .
80 .
0.
360 .
340 .
101..
96 .
12 .
8.

8
2400
3.2
17000
9800

13
13
470
300
2

1

7300 .
1400 .

54

6.1

24

2

170
190
490000
470000

19

o

-t
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-
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Continued

4A LEAD (UG/L)
4A DISSOLVED LEAD (UG/L)

4A LITHIUM (UGIL)

4A DISSOLVED LITHIUM (UG/L)

4A MANGANESE (UG/L)

4A DISSOLVED MANGANESE (UGI/L)
4A MOLYBDENUM (UG/L)

4A DISSOLVED MOLYBDENUM (UG/L)
4A NICKEL (UG/L)

4A DISSOLVED NICKEL (UG/L)

4A SELENIUM (UGIL)

4A SILICON (UGIL)

4A DISSOLVED SILICON (UG/L)

4A STRONTIUM (UGIL)

4A DISSOLVED STRONTIUM (UG/L)
4A VANADIUM (UG/L)

4A DISSOLVED VANADIUM (UG/L)

4A - ZINC (UG/L)

4A DISSOLVED ZINC (UG/L)

4A TOTAL DISSOLVED SOLIDS (MG/L)
4A TOTAL SUSPENDED SOLIDS (MG/L)
4A WATER SURF. FR MP (M)

4A WATER SURF. ELVN (M, MSL)

4A WATER SURF. ELVN (FT, MSL)

17

12

19

Py
O =200

14
4
17
5
17
5
19
5
19
13
21
10
10

14

7.2
24.8
22.8
53473.7
53200
20

20
124.7
52

1
174071
20500
12824
1300
241
14
727 4
780
2678.9
63.8
4.4
2257
740.5

11

30

24
56000
50000
20

20
115
52

18500
21000
1300
1400
10

10
690
660
2800
27
4.6
225.8
740.8

10
10
19000
42000
20
20
98
52

8800
18000
900
1000
10
10
440
520
1700
10
2.3
223 4
733.1

38
12

30 .
40 .

87000
67000

20 .
20 .

180
52

22000 .
22000 .
1600 .
1500 .
90 .
30 .

1200
1200

3600,
240 .
6.3.

227.9 .

747.8 .

e o]
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o
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 94/12/06.

WELL
1.D.

4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MGIL)

cO2 (MGL)

CA/MG HARDNESS (MGIL)

NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)

SULFIDE (MGIL)

CALCIUM (MGIL)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MGIL)

POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MGIL)

FLUORIDE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UGIL)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UGIL)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)
DISSOLVED BERYLLIUM (UG/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UGI/L)
COPPER (UGI/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

12
20
21

MEAN MEDIAN MIN

260.3
1072.3
4.4
16.5
6.6
229.3
0
33.6
83.7
36.7
645.8
0.2
3.4
89.5
0
222.9
235.7
21.7
21.8
2.9

4

29
441.6
0.2
1016.2
51.4
1.6

1

3.6
1.2
39.5
20

1

1
533.3
500
0.3
0.4
6.4

16.7
171
5077.6
172.9

278
1074
4
16.5
6.7
228.5
0

25
71
32.5
656.6
0

3

89

0
230
220
20
18
2.8
3.7

430
0.2
400

500
500
0.3
0.2

10
10
3600
180

20
770
0.4
13.2
5.2
125

37
16.7
445

1.8
41

180
170

500
500
0.1
0.1

10
10
380
10

NUMBER OF

MAX  EXCEEDANCES

470 .
1550 .
88.
22.

7

360 .
0.
87 .
185 .
76.6 .
923 .

1.3

6.4 .
150 .

320 .
310 .
32.
31.
6.8 .
8.2.

800
0.7
4200
60

11

80
40

1200 .
500 .

0.8
1.5
58

60

60
16000
340

(o]

-

[« NelNolNoeloeNalolNolNelNoNoRlNeNo)

N
N-2000000
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Continued

4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B

LEAD (UG/L)
DISSOLVED LEAD (UGIL)

LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)

DISSOLVED MOLYBDENUM (UGIL)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

19

14

21

1

NNa2OO oo

16
6
19
7
19
7
21
7
21
15
23
11
11

6.2

1

10
10
3171.9
382.1
20
20
14.3
2

1

1
7825
8116.7
357.9
314.3
10
10
46.7
15.7
811
47.2
41
225.2
738.9

10
10
2600
420
20
20
15.5

7050
7750
360
280
10
10
40
10
800
15
3.2
224.9
737.8

10
10
760

590

223.4
732.9

38

10 .
10.

11000
800

20 .
20 .

23

13000 .
11000 .
500 .
490 .
10 .
10.

110

30,
1200
420 .
10.1 .
227.3 .
745.7 .
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. Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 92/09/01

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwmmmmmmmwmmm

WELL

PARAMETER

.

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MGIL)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)

N

NITRATE+NITRITE NITROGEN (MG/L) |

TOTAL ORGANIC CARBON (MGIL)
TOTAL INORGANIC CARBON (MG/L)

SULFIDE (MG/L)

CALCIUM (MG/L)
DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)

DISSOLVED MAGNESIUM (MG/L)

SODIUM (MG/L)
POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)
ALUMINUM (UG/L)
DISSOLVED ALUMINUM (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UGIL)
BARIUM (UG/L)

DISSOLVED BARIUM (UGIL)
BORON (UGI/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)
DISSOLVED CADMIUM (UGIL)
CHROMIUM (UGIL)
DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UGIL)
DISSOLVED IRON (UG/L)
LEAD (UG/L)

DISSOLVED LEAD (UG/L)
LITHIUM (UGIL)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)

15
15
15
15
15
13
2
5
4
4

- 15

10
14
14
6
15
4
15
4
14
14
14
15
10
15
4
14
4
12
4
14
4
14
4
12
4
15
4
15
4
12
4
8
4
15

MEAN MEDIAN MIN

91.1 60
2949.1 3300
0.4 0.4
17.5 17
5.6 56
84.4 80

0 0
1194.4 1500
1085.3 1090
1314 1346.5
1079.7 1111
0.6 0.1

3.6 3.5
37.7 33

0 0
285.3 290
285 290
89.2 95
71.8 65.5

9 9.2

6.2 5.7

3.4 4
2189.3 2400
0.2 0.1
4657.3 1900
50 50

6.9 4

7.3 7.5
305.8 330
2225 180
6064.3 4000
2125 1900
0.4 0.3

0.3 0.2
34 25

1 1

36 30
17.5 10

896267 1100000

588000 497500
7.1 5

1 1

15.5 10

19 13

54000 51000

20
386

14.6
53
34

365
1074
572.9

1.1

180
210
30
46
6.5
3.5

610
0.1
210
50

50
30
500
500
0.1
0.1

10
10
61000
57000

10
10
40000

MAX

NUMBER OF
EXCEEDANCES

320 .
4530 .
09.
23 .

6.1

15

195 .

0.
1692 .
1796 .
1489 .
1382 .

3.6

o

5.9.
130 .
0.
360 .
350 .
120 .
110 .
12,
12.

6
3200
0.8
22000
50

17

11
480
480

-

-
[eNeNoNoNoN NelN N

40000 .
4200 .

1.3
0.6
11

80
40
1E+06
1E+06
19

-
OO0 PUNOODOOOO

40 .
40 .

91000

15

TVA-00019961



Continued

WELL
1.D.

[ R NI N R R I I R I T R I T

PARAMETER

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UGIL)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

SELENIUM (UG/L)

SILICON (UGIL)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)
DISSOLVED ZINC (UGIL)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

4
4
4
1
- 10
14

4
12
4
12
4
15
4
14
8
17
10
10

67000
35
67.5
33

1.

7821.4
10100
20942
1825
103.3
60
149.3
62.5
41214
370.3
4.2
2254
739.6

MEAN MEDIAN

66500
20
20
33

1
4250
10100
2300
1520
35
10
140
40
4350
145
4.6
2254
739.4

MIN

44000
20

20

33

1
2100
4200
690
660
10

10

30

20
1600
82
14
2238
734.7

91000

80 .
210 .

33
1

36000 .
16000 .
2900 .
3600 .
290 .
210 .

310
150
5300

1500 .

6.3 .
226.3 .
7423 .

NUMBER OF
MAX  EXCEEDANCES

4

(= o]
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Table 1. Kingston Groundwater Quality Summary. Data from 89/03/28 to 92/08/20

WELL
1.D.

5A
SA
SA
5A
SA
5A
. 5A
5A
S5A
5A
S5A
S5A
5A
5A
5A
5A
5A
“5A
5A
5A
5A
5A
5A
5A
5A
S5A
5A
SA
5A
5A
5A
5A
SA
5A
5A
S5A
5A
5A
5A
5A
5A
5A
5A
5A
5A
5A

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MGI/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MGI/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MGIL)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MGI/L)

SULFATE (MGI/L)

FLUORIDE (MG/L)

ALUMINUM (UGIL)

DISSOLVED ALUMINUM (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UGIL)
BORON (UG/L)
DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)

DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UGIL)
DISSOLVED IRON (UGI/L)

LEAD (UG/L)

DISSOLVED LEAD (UG/L)
LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)

N

OO0 OO N2 NS YRR NP, ODONNN 2O L ONINDONADA2NDOWO OO

MEAN MEDIAN MIN

235.7
774.9
1.9
17.6
5
15.7
0
73.2
85
77.5
275.8
0

1.2
24.8
0
81.2
40
17.7
13
6.8
1.8
1.7
343.3
0.1
29998.9
50
2.9

2
78.3
50
500
500
0.6
0.5

2

1
41.1
10
140156
7500
5.3

”

10
10
9566.7
3200

266
361
1.1
17.9
5.4
13
0
77
85
70
137
0
0.9
12
0
35
40
12
13
6.8
1.8
2
160
0.1
180
50
2

2
80
50
500
500
0.5
0.5

10
10
4800
7500

10
10
3100
3200

54
300
0.4
15.9
34
7
0
0
85
61
83
0
0.3
3.3
0
22
40
6.9
13
6.4
1.8
1
96
0.1
50
50
1

2
60
50
500
500
0.3
0.5

10
10
2300
7500

10
10
1800
3200

NUMBER OF

MAX  EXCEEDANCES -

369 .
2310 .

7.
194 .

5.7

27 .
0.
112
85 .
99 .
89796 .

0.1

3.8 .
98 .

0.
300 .
40 .
56 .
13 .
7.2.
1.9 .

2
1700
0.1
250000
50

8

2

90

50

500 .
500 .

1.2
0.5

3

1

190

10
820000
7500
10

1

10.
10 .

37000
3200

OO O0OO0COMO-=O

OO0 =20VW00D000O0O
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Continued

WELL
1.D.

5A
5A
5A
SA
5A
S5A
5A
SA
5A
S5A
5A
5A
5A
5A
5A
5A

PARAMETER N

MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UGIL)
SELENIUM (UG/L)

SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UGIL)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UGIL)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

—
DD 2NN 2 O2DAD 2y D

MEAN MEDIAN MIN

20

20

1
4742.9
5200
268.3
50
16.7
10
355.6
74
250
12.4
5.9
221.6
727

20

20

1
5500
5200
270
50

10

10

90

74
250
12
4.3
2211
725.5

20
20

2400
5200
220
50
10
10
10
74
200

219.6
7206

MAX

NUMBER OF
EXCEEDANCES

o

TVA-00019964



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 92/09/01

WELL
1.D.

5B
5B
5B
58
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
58
5B
5B

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MGIL)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)
PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)

NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MGI/L)

SULFIDE (MG/L)

CALCIUM (MG/L)
DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)

DISSOLVED MAGNESIUM (MG/L)

SODIUM (MG/L)
POTASSIUM (MG/L)
CHLORIDE (MGIL)

SULFATE (MG/L)

FLUORIDE (MG/L)
ALUMINUM (UG/L)
DISSOLVED ALUMINUM (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)
DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)
COPPER (UGIL)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UGIL)
LEAD (UGIL)

DISSOLVED LEAD (UGIL)
LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)

N

16
1"
15
15
7
16
4
16
4
15
15
15
16
11
16
4
15
4
13
4
15
4
15
4
13
4
16
4
16
4
13
4
9
4

MEAN MEDIAN MIN

199
698
0.5
16.7
56
30.2
0
65.8
3983.3
69.6
278.9
1

1
32.3
0
79.2
137
19.8
27
6.3
23
23
410
0.1
9607.5
90
49
1.3
90

- 80
606.7
655
0.3
0.3
8.8

1
75.6
12.5
89753.8
125128
6.2

1
11.6
10

200
365
0.3
16.4
5.6
30

0
76.5
368.5
69
166.5
0

0.5
29

0

43
107.5
14
23
6.4
17

2
165
0.1
510
80

1

1

70
40
500
560
0.2
0.1

1

1

10

10
1850
125170
2

1

10
10

90
290

14.8
53
24

75
65.1
153

0.2
10

40
43
13
14

1.5

110
0.1
50
50

50
30
500
500
0.1
0.1

10

10.

660
170

10
10

MAX

NUMBER OF
EXCEEDANCES

323 .
2180 .
3.3.
19.2 .

58

15

42 .
0.

85 .
761 .
74.8 .
921.7 .

10.3

31.
62 .
0.
290 .
290 .
48 .
48 .
75 .
7.

4
1800
0.3
74000
150
47

2

300
90

OO0OO0ODO0OONOMO

1500 .
1000 .

1

0.7

52

1

1000
20
600000
250000
35

1

-
OO0 WO OOODODOO

20 .
10 .
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Continued

WELL
1.D.

5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
5B
58
58
58
5B
58
58
5B
5B

PARAMETER

MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UGIL)

DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

SELENIUM (UGIL)

SILICON (UGIL)

DISSOLVED SILICON (UG/L)
STRONTIUM (UGIL)

DISSOLVED STRONTIUM (UGIL)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UGIL)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MGIL)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

N

11
15
4
13
4
13
4
16
4
15
g
18
11
11

MEAN MEDIAN MIN

5487.5
10050
20

20

12

1
11466.7
7750
426.2
600
223
10
74.4
42.5
535.3
448.6
3.7
225.5
739.7

1550
9100
20
20
12

1
8000
8450
280
475
10
10
30
40
260
16
3.8
225.9
741

310
2000
20
20
12

1
4100
5400
230
50
10
10
10
10
180
4
2.2
2231
731.9

MAX

29000
20000

NUMBER OF
EXCEEDANCES

16
4

20 .
20 .

12
1

[ o)

43000 .
8700 .
1400 .
1400 .

80 .
10 .

260

80
2400

N O o

2100 .
6.1.
227 .

744.7 .
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 94/12/08.

WELL
1.D.

B6A
6A
6A
6A
6A
6A
6A
6A
B6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
B6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A

PARAMETER

ORP (MV) -
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)
COD (MG/L)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

- CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MGI/L)
TOTAL ORGANIC CARBON (MGI/L)
TOTAL INORGANIC CARBON (MG/L)

SULFIDE (MG/L)

CALCIUM (MG/L)
DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)

DISSOLVED MAGNESIUM (MG/L)

SODIUM (MG/L)
POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)

ALUMINUM (UG/L)
DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)
DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UGIL)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)
DISSOLVED BERYLLIUM (UG/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UGIL)
DISSOLVED IRON (UGIL)

17 772
17 3274.8
17 0.5
17 177
1 56
17 55
15 181.9
5 0
6 1514.3
7 15326
4 19128
17 1152.2
10 0.1
17 9
17 80.9
6 0
17 3324
2 350
17 78.3
2 745
17 8.4
17 172
17 36
17 25135
10 0.2
17 2017.6
8 3563
5 1.6
1 1
17 46
8 2.3
15 2847
8 3513
5 1
1 1
17 5176.5
8 37375
16 05
8 1
14 4
8 4.3
17 347
2 10
17 1007177
8 1055000

20
3680
04
17.2
56
5.8
191
0
1635
1586
1911.5
1161.8
0.1
9.1
65

0
340
350
83
74.5
8.2
17

4
2800
0.1
880
50

1

1

4
25
310
370
1

1
3500
3650
0.5
0.5
3.5

3

30
10
1200000

MEAN MEDIAN MIN MAX

27 420
428 4330 .
0o 17.
149 244
56 56 .
3.1 6
58 250 .
0 0.
0 2600 .
584 2184 .
1540 2288 ..
855 1335 .
0 02
2.9 19 .
4 260
0 0.
260 390 .
320 380 .
31 110,
64 85 .
76  97.
13 26 .
1 6
630 3700
01 08
50 10000
50 2500
1 4
1 1
1 13
1 4
30 630
40 470
1 1
1 1
500 42000 .
2200 5000 .
0.1 1.9
0.1 3
1 13
1 14
10 70
10 10
92000 2E+06

1050000 120000 2E+06

NUMBER OF
EXCEEDANCES

17

OO0 000D0DO0OO-2U0NNONO o

-
0O~NNOOOOOO
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Continued

6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
BA
6A
6A
6A
6A
6A
6A

LEAD (UG/L)
DISSOLVED LEAD (UGIL)
LITHIUM (UGL) ™

DISSOLVED LITHIUM (UG/L)
MANGANESE (UGI/L)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UGI/L)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UGIL)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MGIL)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

15
8
10
2
17

- - - -
NONNNOO 2NN ™

e
0 4

17
1
19
10
10

57
2.5
43.1
45
61282.4
65375
43.3
60
45

5

1

1.2
13808.3
9014.3
2200
2025
58
77.5
141.2
153.5
4452.9
188.7
3.3
2256
740.1

2

1

50

45
71000
64500
20

60

1

1

21
40
7800
598000

1500

23
2223
729.2

37
12

60 .
50 .

86000
73000

160 .
100 .

12

42000 .
11000 .
3700 .
2800 .
310 .
200 .

260
280

5500
470",
5.8 .
227 .

744.7 .

[=leNoNa
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 89/03/29.

WELL NUMBER OF

1.D. PARAMETER N  MEAN MEDIAN MIN  MAX EXCEEDANCES
6B ORP (MV) 2 210 210 140 280 .

6B CONDUCTIVITY (UMHOS/CM) 2 2030 2030 2020 2040 .

6B DISSOLVED OXYGEN (MG/L) 2 0.2 0.2 0 04 .

6B TEMPERATURE (DEG C) 2 155 15.5 14 17 .

6B PH (STANDARD UNITS) 2 5.2 5.2 5.1 53 2
6B ALKALINITY (MG/L) 1 17 17 17 17 .

6B CA/MG HARDNESS (MGIL) 2 1366 1366 1343 1389 .

6B NITRATE+NITRITE NITROGEN (MGIL) 2 0.1 0.1 0 0.1 0
6B TOTAL ORGANIC CARBON (MG/L) 2 3.1 3.1 3 3.2.

6B TOTAL INORGANIC CARBON (MG/L) 2 46 46 45 . 48.

6B CALCIUM (MG/L) 2 495 495 480  510.

6B MAGNESIUM (MGIL) 2 315 31.5 28 35,

6B SODIUM (MGI/L) 2 8.3 8.3 7.5 9.1.

6B POTASSIUM (MG/L) 2 335 335 33 34

6B CHLORIDE (MG/L) 2 35 35 3 4 0
6B SULFATE (MGIL) 2 915 915 730 1100 2
6B FLUORIDE (MG/L) 2 0.2 0.2 0.1 0.3 0
6B ALUMINUM (UG/L) 2 21000 21000 12000 30000 2
6B ARSENIC (UG/L) 2 70 70 40 100 1
6B BARIUM (UG/L) 2 215 215 180 250 0
6B BORON (UG/L) 2 1700 1700 1600 1800 .

6B CADMIUM (UG/L) 2 0.2 0.2 0.1 0.3 0
6B CHROMIUM (UG/L) 2 15 15 8 22 0
6B COPPER (UG/L) 2 15 15 10 20 0
6B IRON - TOTAL (UG/L) 2 150000 150000 110000 190000 2
6B LEAD (UG/L) ‘ 2 25 25 20 30 0
6B MANGANESE (UGIL) 2 6500 6500 5900 7100 2
6B SELENIUM (UG/L) 2 1.5 1.5 1 2 0
6B SILICON (UG/L) 2 50500 50500 45000 56000 .

6B STRONTIUM (UGIL) 2 3000 3000 3000 3000 .

6B VANADIUM (UG/L) 2. .60 60 20  100.

6B ZINC (UG/L) 2 100 100 60 140 0
6B TOTAL DISSOLVED SOLIDS (MG/L) 2 2100 2100 1900 2300 2
6B WATER SURF. FR MP (M) 4 0.8 0.8 0.6 0.9 .

68 WATER SURF. ELVN (M, MSL) 2 2282 2282 2282 2283.

6B WATER SURF. ELVN (FT, MSL) 2 7489 7489 7488 7489,

TVA-00019969



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 94/12/06.

WELL
1.D.

oooooooooooooooooooooooooaoooooooooooooooooocooooooocooooooooooooooooooooooooooooncooooo

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MGI/L)
ACIDITY (MGIL)

CO2 ACIDITY (MGIL)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MGIL)

POTASSIUM (MG/L)

CHLORIDE (MGIL)

SULFATE (MGIL)

FLUORIDE (MGI/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UGI/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)

BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)

DISSOLVED CHROMIUM (UG/L)
COPPER (UGIL)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UGIL)
DISSOLVED IRON (UG/L)

LEAD (UG/L)

DISSOLVED LEAD (UGIL)

N

19
19
19
19

MEAN MEDIAN MIN

117.9
1300.1
0.8
17.7
7

257

0
39.6
46.1
38.2
803.6
0

0.9
94.7
0
253.5
316.7
41.5
54
13.5
45

- 5.8
581.1
0.1
1323
50
1.2

3

57
356
26.7

1

500
500
0.2
0.8
2.7

1
11.5
13.3
2413
373.3
6.4

1

50
1293
0.6
17.4
7
260
0

43
47
37.8
784.8
0
0.8
81

0
250
310
38.5
54
13.5
4.5

480
0.1
350
50

10
30

500
500
0.1
0.6

10
10
1300
220

1

-56
1020

0.3.

156
6.8
21
o

0
35
22
581
0
0.4
42
0
180
300
26
53
12
3.8

300
0.1
50
50

10
10

500
500
0.1
0.5

10
10
290
10
1

1

MAX

NUMBER OF
EXCEEDANCES

372 .
1680 .
1.8.
20 .

71

296 .
0.

60 .

55 .
53.
1067.1 .

0

1.8 .
290 .
0.
340 .
340 .
56 .
55 .
16 .
54 .

1700
0.5
15000
50

12
13
250
40

-

OO0 O0ODO0ODOO0OOMNO WO

500 .
500 .

0.6
1.5
13

20

20
21000
890
41

1

—
OO0 WO0OO0OO0O0O0O0O
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Continued

00 C0 OO 00 0O 00 CO 00 00 00 OO 00 C0 OO OO 00 G0 €0 €O CO 00 00

LITHIUM (UGIL) ™

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)

DISSOLVED MANGANESE (UGI/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UGIL)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UGI/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

13
2
14
3
18
3
18
3
20
3
20
14
21
12

12

34.3
333
1321
1800
20

20

2

1.2

1
13142.9
12000
823.3
860
11.7
10

24

10
1041.5
43
3.3
230.5
756.1

40
30
1150
2000
20
20
1.5

12000
12000
815
860
10

10

10

10
1100
11
25
231.7
760

20
30
220
1300
20
20

6200
11000
650
840
10

10

10

10
580

2.1
225.6
740.1

40 .
40 .

2500
2100

20 .
20 .

34000 .
13000 .
1000 .
880 .
30 .
10 .

€0
10
1400

360 .

232.9 .
764 .

o O0OoOo

o
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/05 to 94/12/08.

WELL
1.D.

9A
9A
9A
SA
9A
SA
9A
9A
9A
SA
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
SA
9A
9A
9A
9A
9A
9A
9A
SA
9A
9A
9A

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)
5-DAY BOD (MG/L)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MGIL)

NITRATE+NITRITE NITROGEN (MG/L)

AMMONIA NITROGEN (MG/L)

TOTAL KJELDAHL NITROGEN (MG/L)
TOTAL ORTHO PHOSPHORUS (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)

SULFIDE (MG/L)
CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MGIL)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MGIL)
POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MGIL)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)
DISSOLVED BERYLLIUM (UG/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UGL)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)

N

18
18
18
18

18
18

10

18
12

17
18

18
18
18
18
17
18

12
18

18

16

1

18

17

15
3

MEAN MEDIAN MIN

-6.8
1346.6
0.3
18.1
35
6.3
73.4
0
135.7
2776
123.4
734.1
0.1
0.2
04
0.1
0.8
42.9
0
221.1
226.7
442
423
14
11.2
11.6
798.9
S 02
4375
60

1

5
104.8
61.3
111.3
130
2.3

2161.1
1433.3
0.3

0.8

45

1

-40
1180.5
0.3
18.1
3.8
6.2
74

0
139
190
122.3
627
0.1
0.2
0.3
0.1
0.6
41.5
0
190
220
37
44
14
9.3

9
615
0.2
2250
50

92.5
87
105
170

1500
1400
0.2
0.8

3

1

-93
840
0.1
16.4
23
5.8
40
0
83
151
96
373
0

0
0.2
0
0.3
7

0
110
210
24
32
9.1
6.8

400
0.1
950
50

34

10
30

1000
1400
0.1
0.1

1

1

MAX

NUMBER OF
EXCEEDANCES

207 .
2273 .
0.5.
19.9 .
4.1 .

6.7

13

103 .
0.
188 .
840 .
165 .
1531.4 .

0.5

0.3.
09.
0.1.
2.4 .
140 .
0.1.
460 .
250 .
93 .
51 .
18 .
35 .

26
2000
0.4
25000
80

1

5
190
96
310
190

O 00N~NODOODWDO WO

13000 .
1500 .

14
18
1

(ool ole)
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Continued

8A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
9A
SA
8A
9A
9A
9A
9A
8A
9A
8A
9A
9A
9A
%A

COPPER (UG/L)

DISSOLVED COPPER (UG/L)

IRON - TOTAL (UG/L)

DISSQLVED IRON (UG/L)

LEAD (UG/L)

DISSOLVED LEAD (UG/L)

LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UGN)
ZINC (UGIL)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
FECAL COLIFORM (#/100ML)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

18

18

16

1

18

- -2 - -
OLONDA AL ADE W

-
W 00 W

18
15

3
20
13
13

32.2
93.3
40833.3
38000
2.8

1

35.4
36.7
26044 .4
27666.7
20

20

52

35

1.2

1
16042.9
11500
2593.8
2500
25
43.3
52.2

50
1157.8
162.9

7

5.2

229
7513

10
10
37500
38000

30

30
20500
26000
20
20
48.5
35

15000
11500
2150
2500
10
10

50
30
965
100
10
5.1
2301
754.9

10

10
20000
35000
1

1

19

30
9800
25000
20
20
43
35

1

1
6800
11000
1700
2100
10

10

10

20
670
24

1

4.5
222.2
7291

260
260
79000
41000
17

1

60 .
50 .

69000
32000

20 .
20 .

68
35
3
1

38000 .
12000 .
4200 .
2900 .
110
110 .

120
100
2100

790 .
10 .
6.9 .
230.8 .
757 .

w OO WLW®»MOoOO

OO0 OO

o o
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/05 to 94/12/08.

WELL
1.D.

9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
8B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
o9B

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

5-DAY BOD (MG/L)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MGIL)

CO2 (MG/L)

CA/MG HARDNESS (MGIL)
NITRATE+NITRITE NITROGEN (MG/L)
AMMONIA NITROGEN (MG/L)
TOTAL KJELDAHL NITROGEN (MG/L)
TOTAL ORTHO PHOSPHORUS (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)

DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MGIL)

SULFATE (MGI/L)

FLUORIDE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UGIL)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)

BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UGIL)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)

DISSOLVED CHROMIUM (UGIL)
COPPER (UG/L)

DISSOLVED COPPER (UGIL)

16

14

17
1

-33.3
453.4
0.4
17.9
1

8.2
171.8
0

1.6
3.4
2.9
105.1
0

0.1
0.1
0.1
0.6
68.8
0
311
35
6.7
6.5
59.8
6.4
3.5
147.3
0.2

2353

50

1

1.9

2
293.3
310

558.8
500
0.2
14
1.8

18.2
10

-85.5
455
0.3
18
1

8
170
0
0.2
3
26
110.8
0
0.1
0.1
0
0.4
57
0
33
35
7.2
6.5
62
54
3
74
0.2
50
50
1

1

2
280
310

500
500
0.1
1.4

10
10

MEAN MEDIAN MIN

-180
380
0.2
16.2
1
7.8
155

18
0.1
S0
50

220
310

500
500
0.1
14

10
10

MAX

454 |
534 .
0.8.
19.5 .
1.1.

9.1

192 .
0.

7.

8.
6.2 .
145.7 .

0.1

0.1.
0.2.
0.2.
27.
160 .
0.
44 .
35
8.7.
6.5 .
78 .
13 .

12
650
0.4
1500
50

1

5

2
380
310

1500 .
500 .

05
1.4

110
10

NUMBER OF
EXCEEDANCES

[=]

OO0 O0ODO0ODODO0O0OO0OWOWO
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Continued

9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
8B
oB
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B
9B

IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

LEAD (UG/L)

DISSOLVED LEAD (UGIL)
LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)

NICKEL (UG/L)

SELENIUM (UGIL)
DISSOLVED SELENIUM (UG/L)
SILICON (UGIL)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L) ,
DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)

FECAL COLIFORM (#/100ML)
WATER SURF. FR MP (M)
WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

17
1
15
1
10
1
17
1
5
4
12
1
13
1
15
1
15
1
17
1
17
14
3
19
13
13

319.4
100
11

1
38.5
40
75.3
69
22

2

1

1
7292.3
8500
506.7
480
11.3
10
21.2
10
273.5
21

7

5.1
228.3
749.2

190
100

40
40
90
69
20
1.5

8000
8500
520
480
10
10
10
10
290

10
5.1
230
754.6

70
100

25
40

69
20

3800
8500
320
480
10
10
10
10
80

4.5
217.2
712.6

2000
100

50.
40 .

130
69

30.

8800 .
8500 .
670 .
480 .
30.
10 .

150

10
360

10 .
59.
2306 .
756.6 .

OO O WwW

-t

e NoNe]

[N eNa
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Table 1. Kingston Groundwater Quality Summary. Data from 92/12/08 to 94/12/08.

WELL
I1.D.

CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
CYDB
cYDB
CYDB
CYDB
CYDB

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
CO2 ACIDITY (MG/L)

CA/MG HARDNESS (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MGIL)

POTASSIUM (MGIL)

CHLORIDE (MG/L)

SULFATE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L) '
DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L) .
DISSOLVED BARIUM (UGIL)
BERYLLIUM (UG/L)

DISSOLVED BERYLLIUM (UG/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)

DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UGI/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

LEAD (UGIL)

DISSOLVED LEAD (UGIL)
LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)

N

ANOAOANDNPENONONODNDAERNAENONONONOANOND OGO OOONDONOO A GTOIELWO OO YO

MEAN MEDIAN MIN

450.6
1011.6
7

16
3.8
06

0
152.2
380.8
1.3
3.2
111.4
108.5
249
22.8
19.6
3.2
4
474
11860
5450
1.2

1

1.2

1

16
10
22

1
500
500
1.6
0.9
3.5

60

15
16500
20440
14

45
35
3318
3085
20

385
1088
7.2
12.3
34

0

0
149
377.6
1.2

110
108.5

500
500
1.4
0.9

70
15
13000
20440

50
35
3200
3095
20

346
289
4
4.2
2.8
0

0
22
119.6
0.9
1
37
37
6.6
6.6

500
500
0.3
0.3

10
10
1000
880

10
10
580
590
20

MAX

NUMBER OF
EXCEEDANCES

636 .
1402 .
9.3.
29.1 .

4.8

2.

0.
300 .
610 .
1.8.

6.
180 .
180 .
39 .
39.

O-200000OMNOGL O

500 .
500 .

3.1
1.5
11

120
20
40000
40000

OCOMNONODOODOOO

70 .
60 .

5800
5600

N >

20 .

TVA-00019976



Continued

WELL
1.D.
CYDB
CYDB
CYDB
CYyDB
cyDB
CYDB
CYDB
.CYDB
CyDB
CYDB
CYDB

PARAMETER

DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UGIL)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)

N

GO OO

MEAN MEDIAN MIN

20
126.2
79.5
434
435
10
10
224
155
638
6

20
130
79.5
400
435
10
10
250
155
600
5

20
21
19
130
140
10
10
10
60
190
2

MAX

20 .

210
140

740 .
730 .
10 .
10 .

470
250
1200

16 .

NUMBER OF
EXCEEDANCES

- b

w oo

TVA-00019977



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/04.

WELL
1.D.

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MGL)

CO2 ACIDITY (MGIL)

CO2 (MGIL)

CA/MG HARDNESS (MG/L)

NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)

SULFIDE (MG/L)
CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)

ALUMINUM (UG/L)
DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UGIL)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)
DISSOLVED BERYLLIUM (UG/L)
BORON (UGIL)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UGIL)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UGIL)

LEAD (UG/L)

N

12
20
21

21

18

MEAN MEDIAN MIN

-45.7
716.3
0.2
20.1
6.7
80.7
0
776
355
73.8
343.9
0.1
0.6
341
0
112.6
72.1
15.2
9

9.6
7.6
4.1
306.2
0.5
1492.9
50
1.2

1
2111
1771
71.6
35.7

1

1
720.5
500
0.2
04
26

1
16.2
10
41819
11442.9
23

-61.5
593
0.2
20.1
6.7
85.5
0

67
325
59
245
0
0.5
32

0

80
71
11

9

10
7.3
4
230
0.5
1800
50

1

1
210
170
70
30

1

1
500
500
0.1
0.3
1

1

10
10
21000
10000
1

-102
220
0.1
16.5
6.5
55

0

0

23
37.8
169.9

0.2

55
55
7.9
7.9
6.2
6.4

90
0.1
50
50

170
150
20
20

500
500
0.1
0.1

10
10
6500
6400
0.8

NUMBER OF

MAX  EXCEEDANCES

128 .
1190 .
0.5.
24 .

7

135 .

0.
132 .
56 .
116 .
706 .

0.5

2.
68 .
0.
230 .
100 .
32.
9.9.
13 .
9.4 .

7
730
1
3400
50
2

1
280
200
150
60

1

1

43800 .
500 .

1
1.4

7

1

130

10
460000
23000
8

o

o

N
O0O0OO0ON-_2 000 HMOOWO

N
O~N200000O0
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Continued

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

DISSOLVED LEAD (UG/L)

LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UGIL)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UGIL)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UGIL)

DISSOLVED NICKEL (UG/L)
SELENIUM (UGIL)

DISSOLVED SELENIUM (UGIL)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MGIL)

TOTAL SUSPENDED SOLIDS (MG/L)

WATER SURF. FR MP (M)
WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

-l

N

- - - Y
NONOOODONN2 OO NN A

N
~ =

21
15
23
12
12

124.9
1221
731.4
382.9
93.8
58
1.6

9550
7733.3
1070.5

772.9
10

10

21
61.4
503.8
59.3
0.9
228.7
750.4

125
130
660
350

360
0.3
229
751.2

1 1 0
80 200
95 140
250 1600 21
250 560 7
30 140
20 120
1 4 0
3 3 0
1 1 0
1 1 0
4000 12000
7200 8300
560 2100
620 1000
10 10
10 10
10 80 0
10 350 0
260 1000 8
4 130,
0o 18.
2254 2294 .
7396 7525 .
2

TVA-00019979



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/07.

WELL
1.D. PARAMETER N MEAN MEDIAN MIN
10A ORP (MV) 22 2561 245 31
10A CONDUCTIVITY (UMHOS/CM) 22 7535 797 419
10A DISSOLVED OXYGEN (MGI/L) 22 0.6 0.3 0.1
10A TEMPERATURE (DEG C) 22 20.6 20.8 17.9
10A PH (STANDARD UNITS) 22 4.9 4.8 4.2
10A ALKALINITY (MGIL) 21 16.1 6 0
. 10A PHEN-PH ALKALINITY (MG/L) 5 0 0 0
10A ACIDITY (MGI/L) 12 187.7 2235 0
10A CO2 ACIDITY (MG/L) 9 1216 117 34
10A CO2 (MGIL) 8 171.3 196.1 0
10A CA/MG HARDNESS (MG/L) 21 3375 365 151.6
10A NITRATE+NITRITE NITROGEN (MGI/L) 11 0.1 0.1 0
10A TOTAL ORGANIC CARBON (MG/L) 20 0.9 0.6 0.3
10A TOTAL INORGANIC CARBON (MG/L) 20 27.7 27 3
10A SULFIDE (MG/L) 8 0 0 0
10A CALCIUM (MG/L) 21 1014 110 48
10A DISSOLVED CALCIUM (MG/L) 7 82.6 82 55
10A MAGNESIUM (MG/L) 21 20.5 22 7.1
10A DISSOLVED MAGNESIUM (MG/L) 7 13.9 15 9.5
10A SODIUM (MG/L) 21 8 8 54
10A POTASSIUM (MG/L) 21 7.2 7.2 4.9
10A CHLORIDE (MG/L) 21 4.1 4 2
10A SULFATE (MG/L) 21 . 360 370 40
10A FLUORIDE (MG/L) 12 0.2 0.1 0.1
10A ALUMINUM (UG/L) 21 21833.3 7900 2800
10A DISSOLVED ALUMINUM (UG/L) 7 740 590 50
10A ANTIMONY (UG/L) 5 1 1 1
10A DISSOLVED ANTIMONY (UG/L) 1 1 1 1
10A ARSENIC (UG/L) 21 6 4 2
10A DISSOLVED ARSENIC (UG/L) 7 59 3 1
10A BARIUM (UG/L) 19 1521 90 10
10A DISSOLVED BARIUM (UG/L) 7 471 40 20
10A BERYLLIUM (UG/L) 5 3.4 3 1
10A DISSOLVED BERYLLIUM (UG/L) 1 1 1 1
10A BORON (UG/L) 21 24457 1900 500
10A DISSOLVED BORON (UG/L) 7 15143 1400 1100
10A CADMIUM (UG/L) 20 0.3 0.2 0.1
10A DISSOLVED CADMIUM (UG/L) 7 0.5 0.4 0.1
10A CHROMIUM (UG/L) 18 14.2 45 1
10A DISSOLVED CHROMIUM (UG/L) 7 1 1 1
10A COPPER (UG/L) 21 471 20 10
10A DISSOLVED COPPER (UG/L) 7 171 10 10
10A IRON - TOTAL (UG/L) 21 102714 63000 18000
10A DISSOLVED IRON (UG/L) 7 27285.7 27000 18000
10A LEAD (UG/L) 19 18.1 7 2
10A DISSOLVED LEAD (UG/L) 7 1 1 1

MAX

455 .
1020 .

3.3.
22.9 .

6.4

106 .

0.
294 .
180 .
259 .
564 .

0.6

27.
110 .
0.
160 .
110 .
40 .
16 .
1.
12,

6
640
0.7
130000
1600
1

1

20
25
750
80

8

1

17000 .
2000 .

1.4

1.6

80

1

210

60
810000
40000
86

1

NUMBER OF
EXCEEDANCES

22

[ N

N

O 000000V~~~ 0,MO

N
OWN- 000000
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Continued

10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A
10A

LITHIUM (UGLL) _
DISSOLVED LITHIUM (UGL)
MANGANESE (UGIL)
DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UGIL)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
SELENIUM (UGL)

DISSOLVED SELENIUM (UG/L)
SILICON (UGIL)

DISSOLVED SILICON (UG/L)

-STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)

WATER SURF. FR MP (M)
WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

14

21

- - - —
~NO ~NODONN= OO W~

N
-~ -

21
15
23
12
12

66.5
54.3
8690.5
7900
20

20
33.8
42

1

1
25975
12500
1594 .2
13771
29.5
10
169.5
82
604.8
441.2
2.1
227.6
746.6

57.5
54
9300
7800
20
20
26
42

20000
12500
1700
1400
10

10
170
80
640
180

2278
747.5

20
40
2800
5600
20
20
20
42

7600
11000
810
940
10

10

50

54
230
26
1.2
2253
739.2

160 .
70 .

15000
13000

20 .
20 .

56
42

53000 .
15000 .
2400 .
1700 .
150 .
10.

350
110
1000

2100..

43 .
228.5 .
749.7 .

O00O0o
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/07.

WELL
1.D.

108
10B
10B
108
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
i0B
10B
10B
10B
108
10B
108
10B
10B
10B
10B
10B
10B
10B
10B
10B

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)

- ALKALINITY (MG/L) -

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MGIL)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MGI/L)
SULFIDE (MGIL)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MGI/L)
SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MG/L)

SULFATE (MGIL)

FLUORIDE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UGIL)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)

DISSOLVED BERYLLIUM (UG/L)
BORON (UGIL)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UGIL)

DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UGIL)

N

14
7
13
7
11
7
14
1
14
7

MEAN MEDIAN MIN

9.9
1124 .4
0.3
19.8
6.1
121.3
0
168.5
175
178
566
0.1
14
72.1
0

175
120
314
20
36.1
3.3
13.6
518.3
0.1
3888.6
2714
1

1

24
2.3
99.2
28.6

1

1
910.7
500
0.5
0.7
5.9
1.2
26.4
10
26571.4
18287.1

0
1158
0.3
20
6.1
117
0
181
176
164.6
593.5
0

11
64.5
0
180
120
32
20
355
2.8
14
550
0.1
335

520
500
0.1
0.2

10
10
24000
22000

-90
861
0.1
17.9
59
110

0

0

150
152.2

394.3.

0
0.3
24
0
120
120
22
20

0.1
0.1

1

1

10

10
15000
10

NUMBER OF

MAX  EXCEEDANCES

150 .
1300 .
0.5.
21 .

6.3

146 .

0.
275 .
199 .
242 .
677 .

0.4

4.1.
180 .

0.
210 .
120 .

160
10
49000
24000

14
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Continued

10B
10B
10B
108
108
108
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B
10B

LEAD (UG/L)
DISSOLVED LEAD (UGIL)

LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

-—

-—

- ey - - - - -
DOOENPENANANNODD 2O WAaWND2a~gomN

[ Y
(= =]

o
o

ooN

9592.9-

8900
20
20
3.3

1

1

1.3
13754.5
6550
769.2
684.3
15.8
10
31.4
78.6
833.6
21.6
1.6
228.5
749.6

10
10
89850
8100

875
18.5
1.6
228.6
750

20
2

10.
10 .

11000
10000

oo

—
~ s

OO0 0O0O

w oo
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/06.

WELL

1D,
11B
1B
11B
118
11B
118
118
11B
118
11B
11B
118
118
11B
118
11B
118
11B
118
118
11B
11B
11B
11B
118
118
11B
11B
1B
11B
11B
118
118
118
11B
118
11B
118
118
118
118
118
11B
11B
11B
11B
11B
118

PARAMETER

ORP (MV)

CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MGL)
PHEN-PH ALKALINITY (MG/L)
ACIDITY (MGI/L)

CO2 ACIDITY (MG/L)

C0O2 (MG/L)

CA/MG HARDNESS (MG/L)

NITRATE+NITRITE NITROGEN (MG/L)

TOTAL ORGANIC CARBON (MGIL)
TOTAL INORGANIC CARBON (MGI/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

MAGNESIUM (MG/L)

SODIUM (MG/L)

POTASSIUM (MGIL)

CHLORIDE (MG/L)

SULFATE (MGIL)

FLUORIDE (MGIL)

ALUMINUM (UG/L)

ANTIMONY (UG/L)

ARSENIC (UG/L)

BARIUM (UGIL)

BERYLLIUM (UG/L)

BORON (UGIL)

CADMIUM (UG/L)

CHROMIUM (UGIL)

COPPER (UG/L)

IRON - TOTAL (UG/L)

LEAD (UG/L)

LITHIUM (UGIL)

MANGANESE (UG/L)
MOLYBDENUM (UG/L)

NICKEL (UG/L)

SELENIUM (UGIL)

SILICON (UG/L)

STRONTIUM (UG/L)

TITANIUM (UG/L)

VANADIUM (UGIL)

ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)
WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

N

15
14
15
15
15
14

2

6

4

5
15
11
14
15

6
15
15
15
15
15
15
11
15

3

15

13

3
15
14
12
15
15
13

7
15

4

3
11
12
13

1
13
15
15

8
17
11
1

MEAN MEDIAN MIN

164.3
1800.2
0.9

17

6.7
302.4
0

91.8
92
97.1
1407.8
0.1

1
1157
0

452
67.8
9.9
2.7
6.3
988.7
0.1
1612.7
1

1.5
43.1

1
501.3
0.1
2.8
20.7
1934.7
1.9
286
662
25

27

1
11666.7
510.8

170

11.5
17.3
1773.3
108.3
2.8
231.2
758.4

160
1907.5
0.4
16.9
6.6
306
0
88.5
104
86.2
1374
0
0.9
100
0
440
67
9.7
2.6
7
1000
0.1
650
1

1

40

1
500
0.1
1

10
980
1

30
660
20

9900
520
170

10

10
1800
78
2.5
2316
759.8

20
190
0.2
15.8
6.2
237
0

0

40
63.4
1076

0.7
53

350
49
8.7
2.2

650
0.1
50

10

500
0.1

10
210

10
160
20

5600
3980
170

10
10
1300

227.7
747.2

MAX

NUMBER OF
EXCEEDANCES

289 .
2180 .
3.7.
19 .

7

356 .

0.
193 .
120 .
170 .
1719 .

0.6

15.
220 .
0.
540 .
90 .
12.
3.3.

8
1400

0.2.

9200
1

6
130

1

-—

iy
OO0 O0ODO0OO0DOWLMO

520 .

0.3

12

80
12000
6

-
OQWOOoOOo

40 .

1200

-
(4.}

40 .

6
1

oo

23000 .
680 .
170 .

20 .

50
2000

320 .
4.2 .
232.4 .
762.5 .
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 1o 94/12/06.

WELL
1.D.
12A
12A
12A
12A
“12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A
12A

PARAMETER

ORP (MV)

CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MGIL)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MGI/L) ‘
CALCIUM (MG/L)

MAGNESIUM (MG/L)

SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MGI/L)

SULFATE (MG/L)

FLUORIDE (MGI/L)

ALUMINUM (UG/L)

ANTIMONY (UG/L)

ARSENIC (UG/L)

BARIUM (UG/L)

BERYLLIUM (UGIL)

BORON (UG/L)

CADMIUM (UGIL)

CHROMIUM (UGIL)

COPPER (UG/L)

IRON - TOTAL (UG/L)

LEAD (UGNL)

LITHIUM (UG/L)

MANGANESE (UG/L)
MOLYBDENUM (UG/L)

NICKEL (UG/L)

SELENIUM (UG/L)

SILICON (UG/L)

STRONTIUM (UG/L)

VANADIUM (UG/L)

ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MGIL)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELUN (FT, MSL)

N

15

MEAN MEDIAN MIN

26.4
775.9
0.3
16.8
6.6
213

0

68
79.6
71.7
405.2
0.1
1.8
92.5

0
106.1
27.5
6.9

2.9

3.3
2153
0.3
1116.7
» 1
1.6
40.7
2.7
500
0.2

2
20.7
4132
2.7
10
4547
20

1

1
4285
237.1
19.3
16
548
8.3
1.8
2321
761.4

5

780
0.2
16.6
6.6
2125
0
77.5
71
68.6
404.5
0

1.7
74
0

110
28
6.7
28

3
230
0.2
210
1

1

30

1
500
0.1

1

10
2200
1.5
10
4100
20

1

1
4300
230
10
10
540

1.7
2321
761.5

-41
621
0.1
14.2
6.2
175
0

0
63
57
221
0
1.3
48
0
0.1
0
5.7
2.4
2
140
0.1
50

1

1
10
1
500
0.1
1
10
10
1

10
5
20

1

1
20
50
10
10
300
2
1.3
2317
760.1

NUMBER OF

MAX  EXCEEDANCES

180 .
920 .
0.7.
208 .

6.8

253 .

0.
107 .
108 .
94 .
523 .

0.1

3.3.
190 .

0.
150 .
38 .

8.
3.3.

4

400

04
5500
1

4
110
6

500 .

1

6

110
15000

10 .

10000

20 .

11000 .
380 .
50 .

70
940

23 .
2.6 .
2323 .
7622 .
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/06.

WELL
1.D.
12B
12B
128
128
12B
12B
12B
12B
12B
12B
128
12B
12B
12B
12B
128
12B
128
12B
12B
12B
12B
12B
12B
128
12B
128
12B
12B
12B
12B
12B
12B
12B
12B
128
128
12B
12B
12B
12B
12B
12B
12B
128
12B
12B

PARAMETER

ORP (MV)

CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MGI/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MGI/L)

MAGNESIUM (MG/L)

SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MG/L)

SULFATE (MGIL)

FLUORIDE (MGI/L)

ALUMINUM (UG/L)

ANTIMONY (UG/L)

ARSENIC (UGI/L)

BARIUM (UG/L)

BERYLLIUM (UG/L)

BORON (UG/L)

CADMIUM (UG/L)

CHROMIUM (UG/L)

COPPER (UGIL)

IRON - TOTAL (UG/L)

LEAD (UG/L)

LITHIUM (UG/L)

MANGANESE (UG/L)
MOLYBDENUM (UGIL)

NICKEL (UG/L)

SELENIUM (UGNL)

SILICON (UG/L)

STRONTIUM (UG/L)

VANADIUM (UG/L)

ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)
WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

N

15
15
15
15

16
14

16
15
14
16
16
15

9
16

5

4
10
13
14
14
16
16
10
18
17
12

MEAN MEDIAN MIN

-5
1317.8
0.3
16.3

7
298.8
0
516
50
52.9
714.7
0.1
0.7
108.2
0

210
46.3
35.5
8.9
3.3
491.3
0.1
825.6
1

1.3
16.4
2.7
500
0.2
1.6
18.1
2100
1.2
60.7
462.5
20

1.3

1
11184.6
5011.4
10.7
20
1036.9
37

2
2318
760.3

-40
1345
0.3
16.5
7
320
0
57
53

. 54
745
0
0.5
94.5
0
220
47
36
8.7
3.5
490
0.1
50
1

1

10

1
500
0.1
1
10
1700

60
445
20

1

1
12000
5350
10
10
1000
4
1.9
231.9
760.8

-100
1200
0.1
14.3
6.8
46
0

0
32
343
203

0.2
58

60
13
31
8.2

380
0.1
50

10

500
0.1

10
1400

50
360
20

6000
360
10
10
580

1.6
230.2
755.1

MAX

NUMBER OF
EXCEEDANCES

161 .
1390 .
0.5.
18.7 .

7.1

330.

0.
75.
61 .
66 .
837 .

0.7

22.
200 .
0.
240 .
70 .
38 .
1.

4

580,

0.1
7100
1

3

50

6

00O hM~AOOM®O

500 .

1
5
100
7300

-
OMWMOoOoOoOo

70 .

820

-
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20 .

ol o)

19000 .
6100 .
20.

70
1400

36.
2322 .
761.8 .
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Table 1. Kingston Groundwater Quality Summary. Data from §9/01/11 to 94/12/07.

WELL NUMBER OF

I.D. PARAMETER N MEAN MEDIAN MIN MAX  EXCEEDANCES
13A ORP (MV) 20 -71.1 -108.5 -138 151 .

13A CONDUCTIVITY (UMHOS/CM) 20 6213 551 427 1470 .

13A DISSOLVED OXYGEN (MG/L) 20 0.2 0.2 0 0.7.

13A TEMPERATURE (DEG C) 20 17.9 17.8 14.8 22.3 .

13A PH (STANDARD UNITS) 20 6.6 6.6 6.4 6.7 2
13A ALKALINITY (MG/L) 19  208.9 211 179 258 .

13A PHEN-PH ALKALINITY (MG/L) 5 0 0 0 0.

13A ACIDITY (MG/L) 9 1701 133 0 $00..

13A CO2 ACIDITY (MG/L) 8 1651 167.5 122 216 .

13A CO2 (MG/L) 8 168.5 128.5 97 440 .

13A CA/MG HARDNESS (MG/L) 21 194.5 151 1133 498 .

13A NITRATE+NITRITE NITROGEN (MGIL) 12 0.1 0 0 1.2 0
13A AMMONIA NITROGEN (MG/L) 2 07 0.7 0.7 08.

13A TOTAL KJELDAHL NITROGEN (MG/L) 2 1.1 1.1 1.1 1.2.

13A TOTAL ORGANIC CARBON (MG/L) 20 2.8 2.6 1 6.1.

13A TOTAL INORGANIC CARBON (MG/L) 21 85.7 77 31 480 .

13A SULFIDE (MG/L.) 9 0 0 0 0.1.

13A CALCIUM (MG/L) 21 58.3 47 35 150..

13A DISSOLVED CALCIUM (MG/L) 7 404 44 28 49 .

13A MAGNESIUM (MG/L) 21 11.9 8.8 6.3 30 .

13A DISSOLVED MAGNESIUM (MGI/L) 7 6.6 6.6 4.5 8.9.

13A SODIUM (MG/L) 21 28.2 25 21 €7 .

13A POTASSIUM (MG/L) 21 7.3 54 3.6 25 .

13A CHLORIDE (MG/L) . 21 1.8 2 1 3 0
13A SULFATE (MG/L) 21 180 88 20 950 3
13A FLUORIDE (MG/L) 12 0.2 0.2 0.1 0.3 0
13A ALUMINUM (UG/L) 21 9343.8 1300 80 110000 20
13A DISSOLVED ALUMINUM (UG/L) 11 82.7 50 50 410 1
13A ANTIMONY (UG/L) 5 1 1 1 1 0
13A ARSENIC (UG/L) 21 91.8 85 51 180 21
13A DISSOLVED ARSENIC (UG/L) 11 89.3 82 28 150 10
13A BARIUM (UGIL) 18 2774 220 110 1200 0
13A DISSOLVED BARIUM (UG/L) 11 171.8 170 100 270 0
13A BERYLLIUM (UG/L) 5 1 1 1 1 0
13A BORON (UGIL) 21 6395 500 500 1700.

13A DISSOLVED BORON (UG/L) 11  603.6 500 500 1500.

13A CADMIUM (UG/L) 20 04 0.2 0.1 1.7 0
13A DISSOLVED CADMIUM (UG/L) 11 0.7 0.4 0.1 3.1 0
13A CHROMIUM (UG/L) 18 12.7 2 1 86 0
13A DISSOLVED CHROMIUM (UG/L) 1" 1.1 1 1 2 0
13A COPPER (UGIL) 21 17.6 10 10 90 0
13A DISSOLVED COPPER (UG/L) 7 10 10 10 10 0
13A IRON - TOTAL (UGIL) 21 649524 48000 30000 220000 21
13A DISSOLVED IRON (UG/L) 11 58080.9 43000 26000 210000 11
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Continued

13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A
13A

LEAD (UG/L)

DISSOLVED LEAD (UG/L)
LITHIUM (UGL) ~

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

SELENIUM (UGIL)

DISSOLVED SELENIUM (UG/L)
SILICON (UGI/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UGIL)

DISSOLVED STRONTIUM (UG/L)
TITANIUM (UG/L)

VANADIUM (UG/L)

DISSOLVED VANADIUM (UGIL)

~ ZINC (UGIL)

DISSOLVED ZINC (UGIL)
TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MGIL)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

11

19
11
15

21
1
8
4
5
13
7
16
1
19

1
19
11
21
11
21
16
22
11
11

7

1

50.5
35.7
1496.2
1271.8
20

20

1.6

1.2

11
17681.3
11345.5
709.5
628.2
84
321
12.7
50.5
44 .5
3443
197.7
3.2

. 230.8
7571

2

40
30
1200
1000
20
20

14500
12000
630
550
84

10

10
20
20
290
130
3.1
2311
758.1

1

10
23
840
840
20
20
1

1

1

~ 2300

8100
400
400

84
10
10
10
10
160
22

2
2291
751.8

60

200 .
60 .

4000
3600

20 .
20 .

4
3
2

56000 .
14000 .
1300 .
1200 .
84 .
240 .
40 .

250
170

990
1200 .

49 .
2325 .
762.7 .

O =
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/05 to 94/12/07.

WELL
1.D.

13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
138
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
138
13B
13B
13B
13B
138

PARAMETER
ORP (MV)

CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MGIL)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MGIL)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MGIL)

SULFATE (MG/L)

FLUORIDE (MGIL)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UGIL)
ANTIMONY (UG/L)

ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)

BORON (UGIL)

DISSOLVED BORON (UGI/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)

DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

LEAD (UG/L)

DISSOLVED LEAD (UG/L)
LITHIUM (UGIL)

N

10
16
17
17
17

17
17

17 -

17
10
17
17

15

17

16

15

17

17

16

10

MEAN MEDIAN MIN

-34.1
311.3
03
16.5
8.3
171.4
0
21.9
0.8
27
27.3
0

0.6
711
o

8.4
8.7
1.5
12
62.7
2.1
1.2
6.7
0.3
2429
50

1.5
1.2
214.7
190

529.4
500
0.3
0.3

12.4
10
2176
26
1.3
1.2
272

-80
319
0.3
16.6
8.3
167.5
0

4

0
3.5
26
0
0.5
52
0
8.4
8.8
1.2
1.1
66
21
1

2
0.2
50
50

1

1

1
210
190

500
500
0.1
0.2

10
10
120
20

30

-170
277
0.1
15.1
8
158
0

0

0

0
22
0
0.2
39
0
7.1
7.3
0.9
1
6.3
1.7
1

1
0.1
50
50

180
150

500
500
0.1
0.1

10
10
10
10

20

NUMBER OF

MAX  EXCEEDANCES

573 .
322 .
15.
18.6 .

8.4

249 .
0.
120 .
4.
106 .
40 .

0.1

25 .
160 .

0.
956 .
10 .
43 .
1.5..
77.
26.

2

77
0.5
1500
50

1

9

2
260
240

1000 .
500 .

0.5
56

40
10
1900
60

30.

0O000O0OD0O0DOMOOO

0002000000

TVA-00019989



Continued

13B
13B
13B
13B
13B
13B
13B
138
13B
138
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B
13B

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UGIL)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)

_ VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UGIL)

DISSOLVED ZINC (UG/L).

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

1

= OO A

14
5
15
5
15
5
17
5
17
12
19
10
10

27.5
22.8
256
20
17.5
13
1.1

1
6421.4
6660
174
140
10.7
10
18.8
12
188.8
1.9
3.8
230.6
756.5

25
19
27
20
20

6350
6400
170
160
10
10
10
10
200

3.7
230.9
757.6

20

20
20
10

3500
5900
150
50
10
10
10
10
90

2.8
2276
746.6

40 .

55
30

20 .
20 .

8600 .
7400 .
220 .
180 .
20 .
10 .

100
20
230

6.7 .
231.2 .
758.6..

O =

oMol

(o= No

TVA-00019990



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/05 to 94/12/07.

WELL
1.D.

14A
14A
14A
14A
. 14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MGIL)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)
PHEN-PH ALKALINITY (MG/L)
ACIDITY (MGIL)

CO2 ACIDITY (MG/L)

CO2 (MGIL)

CA/MG HARDNESS (MG/L)

NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)

SULFIDE (MGIL)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MGIL)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MGIL)

POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)

ALUMINUM (UGI/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UGI/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)
DISSOLVED BERYLLIUM (UGI/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UGIL)
CHROMIUM (UGIL)
DISSOLVED CHROMIUM (UGI/L)
COPPER (UG/L) ,
DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

N

21
21

21

21
12
20
21
7
21
7
21
7
21
21
21
21
12
21
7
5
1
21
7

5
1
21
7
20
7
18
7
21
7
21
7

MEAN MEDIAN MIN

43 .4
3208
0.7
18.1
6.1
420.1
0
633.8
501.2
637.4
2023.9
0.2
456
146.1
0
578.9
508.6
140.5
133.3
23.2
51
11.2
1651.7
0.1
2201.4
50

1.2

1

39
38.9
76.3
58.6

1

1
586.2
§35.7
0.2

0.4

4

2.6

19
12.9
124184
102857

3
3240
0.3
17.7
6.1
426
0
713
530
651.2
2191
0
4.5
160
0
630
590
150
140
24
54
12
1800
0.1
510
50

1

1

41

38 -

70

20

1

1

560
500

0.1

03

25

1

10

10
120000
100000

-50
2913
01
15.7
59
353
0

0
380
466
210
0
0.5
42
0
66
110
"
53
93
29
3
65
0.1
50
50
1

1

1
30
10
10

1

1
500
500
0.1
0.1
1

1
10
10
870

MAX

NUMBER OF
EXCEEDANCES

270 .
3380 .
6.2 .
23.3 .

6.4

21

466 .
0.
994 |
602 .
875 .
2446 .

0.8

9.1.
270 .
0.
710 .
630 .
200
170 .
32.
74 .

15
2300
0.2
10000
50

2

1

71
46
200
160

1

1

N

—
OO0 ONOOONOOO

870 .
650 .

1.1

1.4

17

12

70

20
220000

93000 110000

N
~N =2 000000
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Continued

14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A
14A

LEAD (UG/L)

DISSOLVED LEAD (UG/L)

LITHIUM (UGIL)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UGL)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
SELENIUM (UGIL)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UGI/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UGIL)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

20

13

N}
A

- - - -
NONOOODODNW - O0vOor 00~

N
-y

7
21
14

23 -

12
12

2.7

1.1

35.2
34.7
9580.3
7814.3
20

42

14

3

1.8

1

23500
25166.7
2116.8
2271.4
27.4
20
46.7
30
2963.8
1421
46
227.6
746.7

1.5

30
40
8300
6700

3100

227.6
746.7

0.9

28
25
97
5000

10000
18000
220
1800
10

10

10

10
240

227.2
745.3

6600
680 .
84 .

227.9 .

747.7 .

~ (=]

OO0 o0oOoO

[N Nal

TVA-00019992



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/05 to 94/12/07.

WELL
1.D.

14B
14B
14B
14B
14B
14B
14B
14B
14B
14B
148
14B
14B
14B
148
14B
14B
14B
148
14B
14B
148
14B
14B
14B
148
148
14B
148
14B
148
14B
148
14B
14B
14B
14B
14B
14B
14B
14B
14B
14B
14B

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MGI/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)
PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MGIL)

CO2 (MG/L)

CA/MG HARDNESS (MGI/L)

NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)

SULFIDE (MG/L)
CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MGIL)

POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UGIL)
BERYLLIUM (UGIL)
DISSOLVED BERYLLIUM (UG/L)
BORON (UGIL)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UGIL)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)
COPPER (UGIL)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

N

19
19
19
19
19

11
19
20

MEAN MEDIAN MIN

102.9
11311
0.5
17.3
6.8
2841
0
48.7
90.2
50
707.8
0.6
0.9
102.5

0

232.5
226
30.9
30.6
7.1
3.7
5.6
382.9
0.1
643.5
50
1.2

1

1.6
1.8
46.7
40

1

1

500
500
0.5
0.2
1.8

1

18

10
1417
814

47
1075
0.4
17
6.9
276
0

32
80
29
654.5
o

1

94

0
215
220
30.5
31
6.6
3.2
55
375
0.1
360

500
500
0.1
0.2

10
10
1300
770

-20
783
0.2
149
6.2
226
0

0
40
18
307
0
0.2
50
0
90
200
20
26
26
24
3
68
0.1
50

10
10
180
720

MAX

NUMBER OF
EXCEEDANCES

603 .
1572 .

1.6 .
21.8.

7.2

376 .
0.
135 .
182 .
119.
11426 .

6.5

1.9.
230 .
0.
390 .
270 .
44 .
36.
1456 .
11

8
610
0.5
2200
50

120
10
3000
1000

-t
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Continued

14B
14B
14B
14B
14B
14B
14B
148
14B
14B
14B
148
14B
14B
14B
14B
14B
14B
14B
14B
14B
14B
14B
14B

LEAD (UGI/L)
DISSOLVED LEAD (UG/L)

LITHIUM (UG/L)

DISSOLVED LITHIUM (UGI/L)
MANGANESE (UG/L)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

DISSOLVED NICKEL (UG/L)
SELENIUM (UG/L)

SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L) _
DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

18

5

12
5
20
5

-~ 0w

12
15
4
17
5
17
5
20
5
20
13
23

-1

11

1.8
1
23
21
602.5
576
20
20
1.7
1
14

10126.7

10400
457 1
374
10

10

16

10
839
22.1
53
226.7
- 743.7

20
20
545
550
20

20 .

-10000

10500
420
370

10
10
10
10
790
14

227
7448

10
10
140
490
20
20

4300
9600
350
240
10
10
10
10
370

4.8
223.9
734.7

60 .
40 .

1200
720

20 .
20 .

14000 .-
11000 .
680 .
490 .
10 .
10 .

90
10
1300

81.
8.5 .
227.3 .
745.7 .

[ B =)

o oo

oo

TVA-00019994



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/03 to 94/12/08.

WELL
1.D.

15A
15A
15A
16A
15A
15A
15A
15A
158A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
18A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
16A
15A
15A
15A
15A

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MGIL)

COo2 (MGIL)

CA/MG HARDNESS (MG/L)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MGIL)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MGI/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MGIL)

POTASSIUM (MG/L)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)

ALUMINUM (UGIL)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UGIL)

ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM(UG/L)
BERYLLIUM (UG/L)

BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UGNL)
DISSOLVED CHROMIUM (UG/L)
COPPER (UGIL)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

LEAD (UG/L)

N

18
19
19
19
19
19

10
18
12
17
18
18
18
18
18
18
18
12
18
18

16

18

17

15

18

18

16

MEAN MEDIAN MIN

131
403.3
0.7
29.2
7.4
195.6
0
14.1
16.8
13.7
371.8
0.1
0.9
77.8
0
113.3
74
21.6
9.2
111
5.8
3.6
127.3
0.1
1428.9
50

1

3.8

1
148.8
175

525
500
0.9
0.7
2.6

14.4
10
12620
90

29

111.5
408
0.7
17.3
7.4
183
0
13.5
16.5
12
213.6
0
0.5
€9.5
0

68
74
11
9.2
10
2.2
3

22
0.1
705
50

1

1

1
140
175

500
500
0.1
0.7

10
10
245
90
1.2

-70
340
0.2

15
71
180

12
6.2
182.7

0.2
46

58
66

9.2
7.9
1.8

12
0.1
50
50

40
170

500
500
0.1
0.1

10
10
20
10

1

NUMBER OF

MAX  EXCEEDANCES

308 .
427 .

2.
243 .

7.7

221 .
0.

27 .
21.
24 .
2439 .

1

41 .
130 .
0.
680 .
82 .
180 .
9.3,
27 .
62 .

14
1900
0.2
11000
50

1

34

1
330
180

1

950 .
500 .

9.5
14
14

1 .

40

10
210000
170
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Continued

15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
15A
158A
16A
15A
15A
15A
15A
15A
15A
18A
15A
15A
15A

DISSOLVED LEAD (UGIL)
LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)

NICKEL (UG/L)

SELENIUM (UGL)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)
DISSOLVED STRONTIUM (UG/L)
TITANIUM (UG/L)

VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UGIL)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)

WATER SURF. FR MP (M)
WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

18
12
21
13
13

1

14

10
1611
40

22
1.2
1.1

1
10392.3
8650
353.8
340

5
12,5
10
17.8
15
436.7
68.6
2.7
239.5
785.7

1
10
10

110
40
20

8500
8650
215
340

10

10

10

15
250
25
2.7
239.9
787.2

1
10
10

28
20

4600
8100

90
. 230

10
10
10
10
200

2.3
237.2
778.1

1

20 .
10 .

25000
52

30.

33000 .
9200 .
2000 .

450 .

40 .
10 .

50
20
3500

390 .

3.6
240.4 .
788.7 .

O 0o

o o
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/03 to 94/12/08.

WELL
1.D.
15B
15B
15B
158
15B
15B
158
15B
15B
158
158
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
15B
158
15B
15B
15B
15B
15B
15B
158
158
15B
15B
158
15B
158
158
158
158

PARAMETER

ORP (MV)

CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)
PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)

NITRATE+NITRITE NITROGEN (MG/L)

TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

MAGNESIUM (MG/L)

SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MG/L)

ALUMINUM (UG/L)

ANTIMONY (UG/L)

ARSENIC (UG/L)

BARIUM (UG/L)

BERYLLIUM (UG/L)

BORON (UGIL)

CADMIUM (UG/L)

CHROMIUM (UG/L)

COPPER (UG/L)

IRON - TOTAL (UG/L)

LEAD (UG/L)

LITHIUM (UGIL)

MANGANESE (UG/L)
MOLYBDENUM (UGIL)

NICKEL (UG/L)

SELENIUM (UG/L)

SILICON (UGIL)

STRONTIUM (UG/L)

VANADIUM (UG/L)

ZINC (UGIL)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)
WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

N

16
17
17
17
17
17

5

7

6

6
17
11
16
17

6
17
17
17
17
17
17
11
17

5
17
15

5
17
16
15
17
17
16

9
17

5

6
13
12
15
15
17
17
10
19
11
11

MEAN MEDIAN MIN

8.7
5771
0.3
16.7
71
257.6
0
254
26.8
26.2
317.4
0

0.5
85.3
0
95.2
19.4
11.5
3.5
6.2
74.4
0.1
381.8
1

1.1
50

1

500
0.2
1.5
224
1021.8
2.2
22.2
162.7
20

1

1
10341.7
630
10
50.6
401.2
211
1.9
240.1
787.7

-27.5
584
0.3
16.4
7.1
252
0

23
27.5
21.6
303
0
0.5
77

0

80
19
12
3.5
6

58
0.1
70

1

1

50

1
500
0.1
1

10
660
1

20
140
20

1

1
11000
670
10
10
360

19
240.7

. 7896

-70
530
0.1
15
6.8
241
0

o

10
14.1
186.5

0.2

48

61
8.3
5.9
3.3

50
0.1
50

10

500
0.1

10
320

10
86
20

5500
200
10
10
270

1.4
233.8
767.2

NUMBER OF

MAX  EXCEEDANCES

184 .
620 .
0.6 .
19.9 .

7.3

340 .

0.
45 .
40 .
40 .
586 .

0

0.8.
140 .

0.
190 .
27 .
14 .
3.8.

8

310,

0.1
1400
1

2
130
1

500 .

0.6

5
150
4800
10

30 .

330

20 .

1
1

12000 .
790 .
10 .

320
700

150 .
24 .
241.2 .
791.3 .

=N -
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Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/08.

WELL
1.D.

16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A

PARAMETER
ORP (MV)

CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MGIL)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MG/L)

CO2 (MG/L)

CA/MG HARDNESS (MGI/L)

NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MGIL)

SULFIDE (MG/L)
CALCIUM (MG/L)

DISSOLVED CALCIUM (MGIL)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MGI/L)
SODIUM (MG/L)

POTASSIUM (MGIL)
CHLORIDE (MG/L)

SULFATE (MG/L)

FLUORIDE (MGI/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)

BORON (UGIL)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UGIL)
DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

LEAD (UG/L)

DISSOLVED LEAD (UG/L)

N

14
22
23
10
23
23
23
23
23
23
14
23
23

20

23

22

20

23

23

21

MEAN MEDIAN MIN

-11.6
392.8
0.4
16.8
7.3
135.8
0
29.9
18.1

. 296
172.5
0

0.6
56.3
0
50.4
51.8
11.3
10.4
18.1
23
1.4
78.5
0.4
1174.8
50

1

1.3

1

50

60

1

500
500
0.2
0.5
2.5

1
12.6
10
1889.6
603.3
25

1

-35
396
03
17
7.3
135
0
10
12
9.7
170
0
0.5
55
0
49
51
11
9.9
18
2.3
1
70
0.4
550
50
1

1

1
50
60
1
500
500
0.1
04

10
10
1100
695
1

1

-110
368
0.1
14.9
7
117
0

0

7
6.2
149

28

45
47

9.3
15
2.1
48
0.1

50
50

30
30

500
500
0.1
0.1

10
10
410
210
1

1

NUMBER OF

MAX  EXCEEDANCES

165 .
415 .
0.9.
20.8 .

7.4

148 .
0.
180 .
70 .
158 .
278.1 .

0.3

1.2.
100 .
0.
85 .
59 .
16..
13 .
232 .
26.

4
300
0.6
4700
50

1

3

1
80
100
1

500 .
500 .

12
15

30
10
5900
900
8

1

oo NoloNolNaeNalNoNaeR e

N .
OO~ WOOOOOO

TVA-00019998



Continued

16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A
16A

LITHIUM (UG/L)
DISSOLVED LITHIUM (UG/L)
MANGANESE (UGIL)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L) ‘

SELENIUM (UG/L)

DISSOLVED SELENIUM (UG/L)
SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UG/L)
ZINC (UGIL)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

15

16
2
18
6
20
6
20
6
23
6
23
16
25
14
14

25.8
24.2
1271.7
1233.3
20

20
4.2

87222
8333.3
365.5
330
11

10
22.2
10
248.7
58.8
2.7
230.7
756.9

30
30
1300
1250
20
20
2.5

8350
8300
350
340
10
10
10
10
250
10
29
231
758

10
10
150
1100
20
20

4200
7700
300
190
10
10
10
10
210

1.1
227.8
747 4

40 .
30 .

1700
1300

20 .
20 .

13

12000 .

9200 .
650 .
450 .
20 .
10 .

150
10
280

330 .
46 .
2326..
763 .

(oMo Na

O O0o

TVA-00019999



Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/08.

WELL
1.D.

16B
16B
16B
16B
16B
16B
16B
16B
16B
16B
16B
16B
168
16B
16B
16B
16B
16B
16B
16B
16B
16B
16B
168
16B
16B
16B
16B -
16B
16B
16B
16B
16B
168
168
16B
16B
168
16B
16B
16B
16B
16B
16B

PARAMETER

ORP (MV)
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
ACIDITY (MG/L)

CO2 ACIDITY (MGIL)

CO2 (MGIL)

CA/MG HARDNESS (MGIL)
NITRATE+NITRITE NITROGEN (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
SULFIDE (MG/L)

CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)
CHLORIDE (MGIL)

SULFATE (MG/L)

FLUORIDE (MGI/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L)

DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)

BORON (UGIL)

DISSOLVED BORON (UGIL)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UGIL)
DISSOLVED IRON (UG/L)

LEAD (UGIL)

DISSOLVED LEAD (UGIL)

10

20

20

18

20

19

18

20

20

19
5

138.6
403
0.3
16.6
7.3
136.6
0
30.4
13.3
31.3
174.4
0

0.5
541
0
51.7
52.8
11
10
18.6
24
1.5
73.9
0.4
2297.5
50

1

12

1
64.4
50

1
500
500
0.2
03
2.4

1

16
10
2516
14

3

1

MEAN MEDIAN MIN

90
410
0.3
16.7
7.3
137
0

j

10
8.8
171.5
0
04
39.5
0
50.5
49
11
93
18
23
1
72.5
0.5
270
50

1

1

1

50
40

1
500
500
0.1
0.3
1

1

10
10
325
10

1

1

-10
375
0.1
14.8
6.9
117
0

0

7
6.2
154
0
0.2
14
0
48
46
8.2
8.2
0.1
1.7
1
56
0.1
50
50

30
20

500
500
0.1
0.1

10
10
10
10
1
1

MAX

443 .
420 .
06.
19.8 .

7.4

145 .

0.
160 .
26 .
141 .
207 .

0.3

13.
150 .

0.
60 .
65 .
14 .
13.
35.
36.

4
110
0.8
12000
50

1

3

1

200

- 80

1

500 .
500 .

0.6
11

60

10
12000
30

12

1

NUMBER OF
EXCEEDANCES
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16B
16B
16B
16B
16B
16B
16B
16B
168
16B
16B
168
16B
16B
16B
16B
16B
16B
16B
16B

"

Continued

LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UGIL)

DISSOLVED MANGANESE (UG/L)
MOLYBDENUM (UGIL)
DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/L)

SELENIUM (UGI/L)

SILICON (UG/L)

DISSOLVED SILICON (UG/L)
STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UG/L)

DISSOLVED VANADIUM (UGIL)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MGIL)
WATER SURF. FR MP (M)

WATER SURF. ELVN (M, MSL)
WATER SURF. ELVN (FT, MSL)

13
20
10
10
14
18
18
20
19
14
21

10
10

22.5
16.4
858
708
20
20

1

1
11271.4
8040
368.3
324
111
10
13
12
257.9
24
2.2
231
757.9

20
20
815
690
20
20

9650
7700
360
320
10
10
10
10
260
10.5
1.9
231.7
760.2

10
10
620
620
20
20

6500
7500
320
280
10
10
10
10
220

1.2
223.2
732.3

70 .
20 .

2000
820

20 .
20 .

28000 .
8800 .
440 .
360 .
30.
10.

40
20
290

96 .

7.
2324 .
7626 .

(= =)

o0 oO

TVA-00020001



Table 1. Kingston Groundwater Quality Summary. Data from 92/12/07 to 94/12/07.

WELL
L.D.

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

PARAMETER

ORP (MV) _
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)

PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
CO2 ACIDITY (MGIL)

CO2 (MG/L)

CA/MG HARDNESS (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/IL)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MGIL)
CHLORIDE (MG/L)

SULFATE (MG/L)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UGIL)
ANTIMONY (UG/L)
DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UG/L) '
DISSOLVED BARIUM (UG/L)
BERYLLIUM (UG/L)
DISSOLVED BERYLLIUM (UG/L)
BORON (UGIL)

DISSOLVED BORON (UG/L)
CADMIUM (UGIL)

DISSOLVED CADMIUM (UGIL)
CHROMIUM (UG/L)
DISSOLVED CHROMIUM (UG/L)
COPPER (UGIL)

DISSOLVED COPPER (UGIL)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UG/L)

LEAD (UG/L)

DISSOLVED LEAD (UGIL)
LITHIUM (UG/L)

DISSOLVED LITHIUM (UG/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)

N

N(DNNNO)NWNO)NNNNN&NQN&N&N&N&wwwwNwNwwNM—‘NNw@wwww

MEAN MEDIAN MIN

122
2029.7
0.4
17.9

6

84

0

168
204
1011.6
0.9
40.3
366.7
360
233
23

8.3
21.7
4
923.3
17633.3
50
2.3
3.5
255
292.5
160
15

1

1
693.3
755
0.9
0.2
40.5

33.3
10
65000
58000
247

170
130
2600
2600

177
1500
0.3
17.8
6.1
88

0
168
204
935.4
0.9
42
340
360
21
23
8.1
17

4
830
13000
50

1

3.5
100
292.5
140
18

1

1
580
755
0.9
0.2
40.5
1

20
10
53000
58000
27

1
170
130
2100
2600

-13
1429
0.1
16.5
56
71

(o]
166
204
910.4
0.4
36
330
340
21
20
7.5
14
4
740
1900
50

1

2
85
85
30
10

1

1
500
580
0.4
0.1
25

1

10
10
42000
47000
1

1
110
100
2000
2000

MAX

NUMBER OF
EXCEEDANCES

202 .
3160 .

08.
19.3 .

6.3

93 .
0.
170 .
204 .
1189 .
15.
43 .
430 .
380 .
28 .
26 .
9.2.
34 .

4

1200
38000

50
5

5
580
500
310
20
1

1

OO O0OONWODOOWWOo

1000 .
930 .

14

0.3

56

1

70

10
100000
68000
46

1

OONWOOOOOO

230 .
160 .

3700
3200

w

TVA-00020002



Continued

WELL
I.D.
17
17
17
17
17
17
17
17
17
17
17
17
17
17

PARAMETER
MOLYBDENUM (UG/L)

DISSOLVED MOLYBDENUM (UG/L)
NICKEL (UG/LL)

DISSOLVED NICKEL (UG/L)
SELENIUM (UG/L)

STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UGIL)
VANADIUM (UG/L) ‘
DISSOLVED VANADIUM (UG/L)
ZINC (UG/L)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

N

BWOOLOUNWNOBLONW=NWNONN

MEAN MEDIAN MIN

20
20
28.7
5

1
1733.3
1750
60
10
77.7
40
1400
980

o
tn

20
20
28
5

1
1600
1750
40
10
73
40
1300
940
2.6

20
20
9

1

1
1400
1500
10
10
30
40
1000
200
23

MAX

NUMBER OF
EXCEEDANCES

20 .
20 .

49
9
1

OO0

2200 .
2000 .
130 .
10 .

130
40
1800

o o

1800 .
26 .

TVA-00020003



Table 1. Kingston Groundwater Quality Summary. Data from 92/12/07 to 94/12/07.

WELL
1.D.

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

PARAMETER

ORP (MV) _
CONDUCTIVITY (UMHOS/CM)
DISSOLVED OXYGEN (MG/L)
TEMPERATURE (DEG C)
PH (STANDARD UNITS)
ALKALINITY (MG/L)

PHEN-PH ALKALINITY (MG/L)
CO2 ACIDITY (MG/L)

CO2 (MGIL)

CA/MG HARDNESS (MG/L)
TOTAL ORGANIC CARBON (MG/L)
TOTAL INORGANIC CARBON (MG/L)
CALCIUM (MG/L)

DISSOLVED CALCIUM (MG/L)
MAGNESIUM (MG/L)
DISSOLVED MAGNESIUM (MG/L)
SODIUM (MG/L)

POTASSIUM (MG/L)

CHLORIDE (MGI/L)

SULFATE (MGIL)

ALUMINUM (UG/L)

DISSOLVED ALUMINUM (UG/L)
ANTIMONY (UG/L)

DISSOLVED ANTIMONY (UG/L)
ARSENIC (UG/L)

DISSOLVED ARSENIC (UG/L)
BARIUM (UGIL)

DISSOLVED BARIUM (UGIL)
BERYLLIUM (UG/L)

DISSOLVED BERYLLIUM (UG/L)
BORON (UG/L)

DISSOLVED BORON (UG/L)
CADMIUM (UG/L)

DISSOLVED CADMIUM (UG/L)
CHROMIUM (UG/L)

DISSOLVED CHROMIUM (UG/L)
COPPER (UG/L)

DISSOLVED COPPER (UG/L)
IRON - TOTAL (UG/L)
DISSOLVED IRON (UGIL)

LEAD (UG/L)

DISSOLVED LEAD (UGIL)
LITHIUM (UGIL)

DISSOLVED LITHIUM (UGI/L)
MANGANESE (UG/L)
DISSOLVED MANGANESE (UG/L)

N

MEAN MEDIAN MIN

124
2301.3
0.5
17.9

6

95.3

0

440
666
1601.3
0.5
54.3
570
470
43.3
39.3
9.9
36.5
4
1850
1467.5
56.7
1.3
1.7
59.3
48.3
37.5
23.3

1

1
2275
1833.3
0.1
0.1

1

1

10

10
312500
286667
1.3

1
273.3
266.7
9625
8033.3

169
2391
0.3
17.8
5.9
102
0
440
666
1583.8
0.6
53.5
560
480
435
42
9.9
37

4
1900
1300
60

y

2
55.5
44
40
20

1

1
2400
2000
0.1
0.1
1

1

10
10
325000
300000
1

1
310
300
9700
8100

-16
2040
0.1
17.7
5.9
70
0
414
666
1525.6
0.4
44
-550
400
37
32
8.8
30
4
1400
870
50

1

1
47
43
30
20

1

1
1200
1200
0.1
0.1
1

1

10
10
180000
230000
1

1
200
200
7100

6800

MAX

NUMBER OF
EXCEEDANCES

219 .
2473 .
1.2.
18.1.

6.2

114 .
0.
466 .
666 .
1691.9 .
06.
66 .
610 .
550 .
49 .
44 .
11.
42 .

4

2200,
2400

60
2
2

79

58

40

30
1
1

OCOO0OO0C~NOODCOMA~AMOD

3100 .
2300 .

0.1

0.1

1

1

10

10
420000
330000
2

1

OO WMOOOOOO

310.
300 .

12000
9200

TVA-00020004



Continued

19
19
19
19
19
19
19
19
19
19
19
19
19
19

MOLYBDENUM (UG/L)
DISSOLVED MOLYBDENUM (UGIL)
NICKEL (UGIL) ™

DISSOLVED NICKEL (UG/L)
SELENIUM (UG/L)

STRONTIUM (UG/L)

DISSOLVED STRONTIUM (UG/L)
VANADIUM (UGIL)

DISSOLVED VANADIUM (UG/L)
ZINC (UGIL)

DISSOLVED ZINC (UG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL SUSPENDED SOLIDS (MG/L)
WATER SURF. FR MP (M)

S DA WDhW-AWDD WAL

20
20
1.3

3050
2533.3
10

10
112.5
96.7
2750
98

3.3

20
20

3000
2600
10
10
115
100
3000
101
3.4

20
20

2800
2300
10
10
70
70
1500
60
3.1

20 .
20 .

3400 .
2700 .
10 .
10 .

150
120
3500

130 .
34.

o o

H OO

TVA-00020005



‘ Emory River Water Quality. Summary of 8 Stations near Kingston Fossil Plant.
Data from 60/05/12 to 85/01/01.

WELL
1.D. PARAMETER N MEAN  MEDIAN MIN  MAX
Emory R. DISSOLVED OXYGEN (MG/L) 231 8.6 85 02 137
Emory R. COD (MG/L) 45 5.6 5 1 25
Emory R. PH (STANDARD UNITS) 259 7.2 73 55 8.5
Emory R.  ALKALINITY (MGI/L) 340 28 17 1 189
Emory R.  PHEN-PH ALKALINITY (MG/L) 339 0.2 0 0 87
Emory R. ACIDITY (MG/L) 206 2 2 0 10
Emory R. CA/MG HARDNESS (MG/L) 125 51 32 6 170
Emory R. CALCIUM as CaCO3 (MG/L) 207 21 17 6 63
Emory R. CALCIUM (MG/L) 77 12 8 1 33
Emory R. MAGNESIUM as CaCO3 (MG/L) 13 16 14 29 52
Emory R. MAGNESIUM (MG/L) 171 3.4 22 05 24
Emory R. SODIUM (MG/L) 270 29 215 0 63
Emory R. POTASSIUM (MG/L) » 271 1.3 1.1 0 50
Emory R. CHLORIDE (MGIL) . 312 4.2 4 0093 21
Emory R. SULFATE (MG/L) 270 16.7 14 3 80
Emory R.  ALUMINUM (UG/L) 123 995 380 20 50000
Emory R. ANTIMONY (UG/L) 61 25 1 1 30
Emory R. ARSENIC (UG/L) 75 3.2 1 1 110
‘ Emory R. BARIUM (UG/L) 129 43 30 5 400
Emory R. BERYLLIUM (UG/L) 15 10 10 10 10
Emory R. BORON (UG/L) 13 103 100 10 250
Emory R. CADMIUM (UG/L) 132 1.2 1 0 30
Emory R. CHROMIUM (UG/L) 125 4 1 1 113
Emory R. COBALT (UG/L) 109 8.9 10 1 40
Emory R. COPPER (UGIL) A 220 272 212 10 1850
Emory R.  IRON - TOTAL (UGIL) 286 628 430 7 4600
Emory R. LEAD (UGIL) 132 8.9 10 5 31
Emory R. LITHIUM (UG/L) 15 11.3 10 10 30
Emory R. MANGANESE (UG/L) 272 124 100 2 1350
Emory R. NICKEL (UG/L) 200 245 10 0 290
Emory R. SELENIUM (UG/L) " 69 1.2 1 1 8
Emory R.  SILVER (UG/L) 124 23 1 1 10
Emory R. ' STRONTIUM (UG/L) 1 40 40 40 40
Emory R. ZINC (UG/L) 212 352 205 1 200
Emory R. WATER TEMP. (Deg. C) 289 18 193 1 296
Emory R. TURBIDITY (JTU) 322 13 7 0 330
Emory R. BOD.5 Day (MG/L) 92 1.4 11 1 43
Emory R. TOTAL DISSOLVED SOLIDS (MG/L) 36 77.5 50 20 210
Emory R. TOTAL SUSPENDED SOLIDS (MG/L) 240 19.4 10 0 195

. emory.xls
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KINGSTON FOSSIL PLANT

REPLACE KENNEDY WEIR
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e e | STATE QF_TENNESSﬁE )
DEPARTMENT OF ENVIRONMENT AND CONSERVATION

KNOXVILLE ENVIRONMENTAL FIELD OFFICE
2700 MIDDLEBROOK PIKE, SUITE220 -
" KNOXVILLE, TENNESSEE 37921-5602 o .
PHONE (865) 594-6035 . .STATEWIDE 1-888-891-8332 FAX (865) 594-6105

' February 22, 2005

Mr. Gordon G. Park, Manager of Permitted Programs
Tennessee Valley Authority

1101 Market Street .
Chattanooga, Tennessee 37402-2801

RE: Pfoposed modification to approved construction and operation plans-TVA Kingston
Fossil Plant Landfill IDL 73-0094 '

Dear Mr. Park:

The revised plan for the Tennessee Valley Authority’s Kingston Fossil Plant Landfill submitted
on February 18, 2005, has been reviewed in accordance with Rule Chapter 1200-1-7, Solid
Waste Processing and Disposal. This modification consists of a new outfall structure to enhance
water movement from the ash pond to the stilling basin. We find that the revised plan meets the
regulatory requirements, and we agree that. this revision should be considered a minor
modification. We are therefore approving the plan as submitted. In all aspects of construction and
operation affected by the modification, this plan will replace and supercede the original plan.

An approved copy of the modified plan is enclosed for your use. If you have any questions.

concerning this matter, do not hesitate to contact me.

k‘w

Paula Plont . Larry Co ,

Environmental Protection Specialist Environmental Field Office Manager
‘Division of Solid Waste Management Division of Solid Waste Mangement
PJP \TVAkingoutfall.doc

cc: DSWM, Nashville

TVA-00020008
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‘ FOR EXISTING
A CONDITIONS, SEE A
10W425—-26 THRU —33. * /
] PHASE 1 / .
SEE 10W425--26 THRU —33
& 10W425-34 THRU 37 f
& 10W425—-38 THRU -41
FOR PHASE 1
DEVELOPMENT SEE .
STAGE 1 & STAGE 2 B
PLAN SHEETS 10W425-34
B THRU —43
EXISTING DREDGE CELL-
C C
PHASE 2
FOR INITIAL DEVELOPMENT
SEE 10W425~28 THRU 31.
FOR STAGE 1 DEVELOPMENT,
SEE 10W425—28 THRU —33.
D D
FOR EXISTING WEIR REPLACEMENT
4 SEE 10W425~77 THRU
b D— 10W425-80 & 10W425-70
E E
NOTES:
1. FOR DRAWING INDEX AND LEGEND, SEE DRAWING 10W425-20.
2. DRAWINGS 10W425-24 AND —25 DEPICT PHASED CONSTRUCTION
— STILLING BASIN }g&g;gf;é(m INITIAL CONSTRUCTION DRAWINGS BEGIN WITH
3. FOR INTERIM POND DEVELOPMENT, SEE NOTE 3 ON 10W425-28.
F F
FOR MODIFICATIONS
TO EXISTING WEIRS,
SEE 10W425-33.
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i LATERAL EXPANSION
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- H.L PETTY D.R. DOOSON R.E. PURKEY S.R. CATHEY L. PETERSON D.L LUNDY
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0100C000-VAL

13 x 3 x 3/8 WEIR DISCHARGE # BILL OF MATERIAL
SEE SKIMMER DETAILS
e / IN CUBIC FEET PER SECOND TEw DESCRIPTION N
HEAD WEIR A
™ e
BUIDE | g Feer foo [oo1 | 002 |0.03 [00s [005 [0.06 | 007 |08 {009 ANGLE X AN BT (FULL THREADS) 3
{ 0.0 of o4 | | s8] s2| 72| 5] r20] 134 WITH NUT
o1 | 1s4| 175] 197| 220 244 270| 298| 324| 32| 3@ L 1/4x12 x 14'~2" TYPE 304 STAINLESS 1
0.2 an| am| 472( s.04] 535( 569 604{ 638[ £73[ 700 CAULKING | BY FIELD
I\ werR, 03 | 747| 78| e23| s62| soo| 41| s.82] 10.20] 60| 1110
¢ TYPE 304 STAIMESS 04 | 11.50] 11.90| 12.40| 12.80] 13.30] 13.70] 14.20] 1470 1500 1860
s 0.5 | 1610{ 18.80| 17.10| 17.60] 18.10| 18.60] 19.10] 19.80| 2010 20.70 SKIMMER |
" 06 | 21.20] 21.70| 22.30| 22.80| 23.40| 23.90] 24.50{ 25.00] 25.60| 26.20 860 120702 GAGE CORRUGATED METAL PIPE (NOTE 4) 5FL
- STAINLESS ELECTODE 0.7 | 26.70] 27.30| 27.90| 28.50| 20.10| 25.70| 30.30| 30.90| 31.50| 32.10 BoLT 1/2'9x0°-1 1/2 GALVANIZED 12
08 | 32.70| 33.40| 34.00| 34.60] 35.20| 35.90] 38.50| 37.20| 37.80 38.50 n 1/8" METAL COVER (BY FIELD SEE DETAILS) ’
3 0.9 | 39.10| 39.80] 40.40| 41.10| 41.80{ 42.50] 43.10| 43.80| 44.50{ 45.20 ANGLE 21/2x21/2x 3/8 23 FT.
b 1.0 | 4590 ANGLE 3x3x3/8 64 FT.
RIS SuRrace MoE | 4xax3m st B
* 4-6" DIAMETER
hEE | ~~48" BELL & SPIGOT
w CONC. PIPE
BENT BAR LIST BILL OF MATERIAL
N NO. OF | PER 707,
ARk [REGO BENDING DIMENSIONS ITEM DESCRIPTION SPiwrs | seiwy | Reco
L C70 : b hd d 402 CLASS X CONCRETE s ou. D,
UIRED 46-3 | 10} 44 EX “a REINFORCING STEEL 170 LB, c
i-0" 41206 | 1 -0 | 50 18" D REINFORCED CONCRETE PIPE—CLASS II
4ne-si 1 5-0 50 EX 36" D REINFORCED CONCRETE PIPE—CLASS III
42-6 | 4 -3 EX 603 48" D REINFORCED CONCRETE PIPE~CLASS 1V
NOTES:
TYPE A SPILLWAYS 1. A SECTION OF 120" DIA. CORRUGATED METAL PIPE, FULLY COATED, SHALL BE USED FOR THE SKIMMER DEVICE.
FABRICATION OF THE PIPE SHALL BE COMPLETE PRIOR TO COATING.
; B 2. ONE SECTION OF 4B" PIPE SHALL BE INSTALLED DURING INITIAL CONSTRUCTION.
N 3. AS ADDITIONAL SECTIONS OF 48" PIPE ARE ADDED, GROUT THE JOINT TO FORM A STABLE AND WATER TIGHT D
BENT BAR LIST CONNECTICN.
L o | o BENDING DINENSIONS 4. ALL CONNECTIONS TO BE WELDED.
MARK |REQD <

x3

CESS TO SPILLWAY
IFIELD AS REQUIRED

ACCESS 70 SPILLWATY
INITIAL CONSTRUCTION

a b c

46-3 | 18 44 EX

4120-6] 1 [[ 5~0 | 5-0

4H4-81 3 5-0 5-0 EX

TYPE B SPILLWAYS

5. FOR SPILLWAY DETAILS SEE STD. DWG. 5D-C11.1.
6. CAULKING SHALL EXTEND COMPLETELY AROUND THE WEIR AND FORM A WATER TIGHT SEAL

7. WHEN THE WEIR IS INSTALLED THE TOP SHALL BE LEVELED WITH THE USE OF LEVELING BOLTS.

B. ALL WELDS BY TVA FIELD SHALL BE MADE AND INSPECTED IN ACCORDANCE WITH TVA CONSTRUCTION
SPECIFICATION G29C.

9. ALL WELDS BY TVA TO HAVE VISUAL INSPECTION.

10. ALL SURFACES OF FABRICATED STEEL ITEMS SHALL BE PAINTED IN ACCORDANCE WITH CONSTRUCTION
SPECIFICATION G14, PART XIX.

11. DEWATER AREA WHERE WEIRS ARE TO BE INSTALLED BY CONSTRUCTING ASH DIKES OR INSTALLING SHEET PILE,
AND REMOVING WATER FROM THE INSTALLATION AREA. DESIGN OF ASH DIKES AND/OR SHEET PILE BY TVA FES.

12. PROVIDE ADEQUATE FIRM BASE FOR INSTALLATION OF CONCRETE SPILLWAY BY INSTALLING ROCK
BASE OR TENSAR GEOGRID. SELECTION OF TENSAR GEOGRID. SELECTION OF TENSAR GEOGRID BY TVA FES.

NOTES:

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE T—1 SPECIFICATIONS, UNLESS OTHERWISE NOTED.
2. ALL CONCRETE SHALL BE CLASS "X" IN ACCORDANCE WITH SECTION 400.

3. ALL REINFORCEMENT SHALL CONFORM TO ASTM SPECIFICATION AB15 GRADE 60, DEFORMED.

4. DIMENSIONS SHOWN ARE TO THE CENTERLINE OF REINFORCING BARS, UNLESS OTHERWISE NOTED.

5. CONCRETE CLEAR COVER DIMENSIONS ARE AS FOLLOWS:

3 INCHES FOR FACES CAST AGAINST EARTH OR ROCK;
2 INCHES FOR ALL OTHER FACES.

OR
\Y EE—
I I 1 I 1 | T I I T I
18" B-416-3 18"
A S i Hx b T T
T Loes oF 4" r S e [ [ | oo e [ o [ | T [ ]B
SCALE: NONE EXCEPT AS NOTED
| -2-a46-3
47~ 13 | : :t-:(l YARD
L - -
- i v ASH DISPOSAL AREA
“Twe 2-416-3
” }:,:'_f(f/] — =4 LATERAL EXPANSION
i " WEIR & SKIMMER DETAILS
2 "y rere | om sovsou | ne.somcr | am canee | Lo srmmson | orumer |
KINGSTON FOSSIL PLANT
SECTION H70 SECTION K70 TENNESSEE VALLEY AUTHORITY
SECTION J70 S%glsl ON L70 FOSSIL AND HYDRO ENGINEERING
(OPPOSITE HAND) ( ITE HAND) PRr— [ e T“I c l 10W425—70 -
7 ) PLOT FACTOR:1 A, DRAWNG
T TASK COMPLETED BY: REV NO. T DO NOT ALTER MANDALLY
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PLAN SHEETS 10W425-34 B
B THRU —41
EXISTING DREDGE CELL-
C c
PHASE 2
FOR INITIAL DEVELOPMENT
SEE 10W425-28 THRU 31.
FOR STAGE 1 DEVELOPMENT,
SEE 10W425—28 THRU ~33.
D D
b FOR EXISTING WETR REPLACEMENT
SEE 10W425-77 THRU
— 10W425—80 & 10W425-70
E E
NOTES:
1. FOR DRAWING INDEX AND LEGEND, SEE DRAWING 10W425-20.
2. DRAWINGS 10W425-24 AND —25 DEPICT PHASED CONSTRUCTION
— STILLING BASIN }gvrg;ggéon INITIAL CONSTRUCTION DRAWINGS BEGIN WITH
3. FOR INTERIM POND DEVELOPMENT, SEE NOTE 3 ON 10W425~28.
F F
FOR MODIFICATIONS
70 EXISTING WEIRS,
SEE 10W425-33.
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L3 x 3 x 3/8 WEIR DISCHARGE =* BILL OF MATERIAL
‘ LEVELING BOLT - SEE SKIMMER DETATLS IN CUBIC FEET PER SECOND ITEM DESCRIPTION s | show. | nge.
£ SPILLWAY CONCRETE SPILLWAY (uoTE 7) \ | HEAD WEIR
LEVELING BOLY - (NOTE 5) N 5" A
il SEE SKIMMER DETAILS ] I (c;um: LS FEET (0.0 [O001 [ 002 003 | 004 | 005 [0.08 | 0.07 | 0.08 | 009 ng"r: ?-:.:'-ﬁg'/:z:\yv—:uw (FULL THREADS) g
DETALL €70 i { , LEVELING BOLT ; 0.0 o] o¢f | .z 38| s2| 72| e8| nz0| 134 WITh T
4 - (NOTE 7) 01 1.54] 175 197| 2.20| 244| 270] 298| 3.24| 352 38 oL 1/4x12 x 14'—2" TYPE 304 STAINLESS 1
L - i L8 x 6 x 3/4 x 06"\ 02 | an| as| 472| sos| 536 ses| 604| e8| £73] 710 CAULKING | BY FIELD
7 + \_,rm, 03 | 747| 78s| mz23| as2| s00| 8.41| s.82] 10.20] r060| 1110
- TYPE 304 STAINLESS 04 | 150 11.90{ 12.40| 12.80| 13.30] 13.70 14.20| 14.70] 150! 18.60
- A .
48 CONC. PIPE T HEAVY DUTY HEX NUT i STEEL PLATE 05 | 16.10| 16,80 17.10| 17.60| 18.1D| 18.80| 19.10| 19.60{ 20.10| 20.70 SKIMMER —
" 1" DIA. HEX HEAD BOLT N 0.6 | 21.20] 21.70] 22.30| 22.80( 23.40| 23.90| 24.50| 25.00] 25.60| 26.20 860 12012 GAGE CORRUGATED METAL PIPE (NOTE 4) 5 FT.
— & SKIMMER (HEAVY DUTY) 107 LONG; - STAINLESS ELECTODE 07 | 26.70] 27.30] 27.90| 28.50( 29.0| 20.70| 30.30| 30.90| 31.50| 3210 BOLT 1/Z40'=1 1/2 GALVANIZED 12
FULL THREAD: 0.8 | 3270 33.40| 34.00| 34.60| 35.20] 35.90{ 36.50| 37.20{ 37.80| 38.50 AL 1/8 METAL COVER (BY FIELD SEE DETAILS) 1
(NDTED;‘; BT 0.9 39.10| 39.80| 40.40| 41.10] 41.80] 42.50] 43.10| 43.80] 44.50| 45.20 ANGLE 21/2x21/2x 3, 23 FT.
[ Fe‘ng(,;g‘ro‘cr SURFACE 1.0 45.90 :zi i x i : :;i 554 : B
. x .
| CONCRETE SPILLWAY |
(NOTES 5 & 12) * 4'-6" DIAMETER
. . T
' A T
SEE SKIMMER DETAILS - I
¢ SKIMMER BENT BAR LIST BILL OF MATERIAL
PLI AN R | No BENDING DIMENSIONS ITEM DESCRIPTION SSiws | swr | Reco
b
SECTION A70 DETAIL C70 = = o CLASS X CONCRETE s ou. .
DETAIL B70 3 REQUIRED 463 -4 | K s REINFORCING STEEL 170 B, c
WEIR DETAILS 3'=1"-0 . |4r20-8 5-0 5-0 18" D REINFORCED CONCRETE PIPE-CLASS II
44-8 5-0 5-0 EX 36" D REINFORCED CONCRETE PIPE-CLASS III
“2-6 -3 EX 603 48" D REINFORCED CONCRETE PIPE—CLASS 1V
1/8" METAL PLATE_COVER BY FIELD WITH 20-1/4" AIR
HOLES EVENLY DISTRIBUTED COVER PLATE TO BE .
USED ONLY WHERE WATER MAY TOP THE SKIMMER TR NOTES: |
AND SH ASH OUT OF THE POND, AND SHALL SP".LWAYS .
8E SPECIFIED BY. DESION. | TYPE A 1. A SECTION OF 120" DIA. CORRUGATED METAL PIFE, FULLY COATED, SHALL BE USED FOR THE SKIMMER DEVICE.
SYMMETRICAL ABOUT ¢ R FABRICATION OF THE PIPE SHALL BE COMPLETE PRIOR TO COATING.
4" 3/16
. DETALL F70 L 2 1/2x2 1/2x3/8 PL 4x3/8x0"~4 73 2. ONE SECTION OF 48" PIPE SHALL BE INSTALLED DURING INITIAL CONSTRUCTION.
[} o S —~
. T 3. AS ADDITIONAL SECTIONS OF 48" PIPE ARE ADDED, GROUT THE JOINT TO FORM A STABLE AND WATER TIGHT
- g »33/8 ' T 1S T v BENT BAR LIST CONNECTION, D
- 2 T
I L a3 s H ! FLi/8 o | o BENDING DIMENSIONS 4. ALL CONNECTIONS TO BE WELDED.
3 WARK | REQD
2 Laaa/iy g 218 ““3;" - _; s LJ ° hd 5. FOR SPILLWAY DETAILS SEE STD. DWG. SD—CI1.1.
H - | 44 EX
= 2 — i ———lmm T} ety | § i a3 6. CAULKING SHALL EXTEND COMPLETELY AROUND THE WEIR AND FORM A WATER TIGHT SEAL
H k- F . I 4120~6 5~0 5-0
EI }? WEIR ] 1" CLEAR 21S 4x4 1 7. WHEN THE WEIR IS INSTALLED THE TOP SHALL BE LEVELED WITH THE USE OF LEVELING BOLTS.
21/2x 2 1/2 al® Y Y ] 4U14-9 5-0 | 5-0 EX
js' | 8. ALL WELDS BY TVA FIELD SHALL BE MADE AND INSPECTED IN ACCORDANCE WITH TVA CONSTRUCTION
i B e — SPECIFICATION G29C.
RAISED AS REQ'D WITH
2FL LENGTHS OF 4e- DETAIL F70 9. ALL WELDS BY TVA TO HAVE VISUAL INSPECTION.
n_a7_n
NOTES (2 & 3) 3"=1-0 10. ALL SURFACES OF FABRICATED STEEL ITEMS SHALL BE PAINTED IN ACCORDANCE WITH CONSTRUCTION E
TYPE B SPILLWAYS SPECIFICATION G14, PART XIX.
SECTIONAL PLAN o 11. DEWATER AREA WHERE WEIRS ARE TO BE INSTALLED BY CONSTRUCTING ASH DIKES OR INSTALLING SHEET PILE,
IR 23\, A D xS REGLIIRED AND REMOVING WATER FROM THE INSTALLATION AREA. DESIGN OF ASH DIKES AND/OR SHEET PILE BY TVA FES.
(\09 12. PROVIDE ADEQUATE FIRM BASE FOR INSTALLATION OF CONCRETE SPILLWAY BY INSTALLING ROCK
\V4 B> | Access 1o sPILLWAY BASE OR TENSAR GEOGRID. SELECTION OF TENSAR GEOGRID. SELECTION OF TENSAR GEOGRID BY TVA FES.
- [ INITIAL CONSTRUCTION
- > NOTES: —
- [ | FUTURE CONSTR
s prpE—] 1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE T—1 SPECIFICATIONS, UNLESS OTHERWISE NOTED.
e T T 2. ALL CONCRETE SHALL BE CLASS "X" IN ACCORDANCE WITH SECTION 40C.
" PIPI 3
SECTIONAL ELEVATION T 3. ALL REINFORCEMENT SHALL CONFORM TO ASTM SPECIFICATION A615 GRADE €0, DEFORMED.
A\@ A
DETAIL D70 W—' \sg: NOTES 11 & 12 4. DIMENSIONS SHOWN ARE TO THE CENTERLINE OF REINFORCING BARS, UNLESS OTHERWISE NOTED. F
5. CONCRETE CLEAR COVER DIMENSIONS ARE AS FOLLOWS:
SKIMMER DETAILS 3 INCHES FOR FACES CAST AGAINST EARTH OR ROCK;
DETAIL E70 2 INCHES FOR ALL OTHER FACES.
TYPICAL SECTION FOR
ACCESS TO SPILLWAY | —
oo 3/16"= 1'—0"
h2* -0
] s 2-0" I T T I I T - T T I
. ; . ""'ﬁ 18" B—4L6-3, 18"
= ste0z 3 %" °°%RB§‘1’§K"5:N‘D’P§‘R&}$‘ f RAISE AS REQD. WITH 15 4;1'55-3 18 4 :LLJ &, %'O‘L“'— e — L1 L st
wr 3 . )
r‘>7 - AROUND PIPE i 4 pRAR A A 40 k- 3 e I I T —
oI — J75| —1 4 SCALE: NONE EXCEPT AS NOTED
-2—4L6—3
+L7O . \T L70 1-4T20-6 | 411 /f: Sy YARD
it TM7O ///L \ [ _0M7OT . Y [ L E )
ET kthi + K > g ASH DISPOSAL AREA
ot n e 2-416-3
2 . <8 K/j/;____\.___) . ‘ sme| = —=rlu LATERAL EXPANSION
o) : P . 38" PIPE % — =
. FIPES NOT SHOWN MEAK7D ; K7ﬁ 2 | " WEIR & SKIMMER DETAILS
H70=”IE J70] " ‘b 3% =TS ook o SuPETSED v RevEweD B oo wr: | s By
ALE-3 WL PETTY | oR Dopson | RE PURKEY | SR CAREY | L4 PETERSOM | Di. LNOY
KINGSTON FOSSIL PLANT
SECTION N70 DETAIL G70 SECTION M70 SECTION H70 SECTION K70 TENNESSEE VALLEY AUTHORITY
(TYPE A & B) PLAN—SPILLWAY TYPE B SECTION J70 SECTION L70 FOSSIL. AND HYDRO ENGINEERING
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wmocors ] ™ jic| 10W425—70 R 0
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WATTS BAR LAKE NORMAL
POOL = 741,0

WEIR REPLACEMENT GENERAL NOTES:
1. FOR DRAWING INDEX & LEGEND SEE 10W425-20
2. FOR GENERAL NOTES SEE 10W426--26.

3. AFTER INSTALLATION OF NEW WEIRS, DISCONNECT STORM DRAIN FROM
WEIR AT LOCATION NEAR DIVIDE DIKE, TREMIE GROUT STORM
DRAINS CONNECTED TO EXISTING WEIRS. GROUT SHALL CONSIST
OF VOLCLAY GROUT OR VOLCLAY GRANULAR GROUT, AS MANUFACTURED
BY CETCO. MIX AND PLACE GROUT AS RECOMMENDED BY THE
MANUFACTURER. VOLCLAY GRANULAR GROUT MAY BE MIXED WITH FLYASH
IN LIEU OF SILICA SAND. MIXTURE SHALL BE PUMPABLE, YET STIFF
ENOUGH TO INSTALL UNDERWATER. INSTALL TREMIE PIPE & VERIFY
FULL PENETRATION TO OUTLET END OF STORM DRAIN. SEAL WELD
1/4” THICK A36 STEEL PLATE TO END OF STORMDRAIN TO PREVENT
FLOWING WATER. PUMP GROUT MIXTURE INTO PIPE AND GRADUALLY
WITHDRAW TREMIE PIPE DURING FILLING. MAINTAIN TREMIE PIPE
WITHIN GROUT TO PREVENT THE FORMATION OF AIR POCKETS OR
HONEYCOMB AREAS.

4. OTHER METHODS MAY BE USED BY THE CONTRACTOR TO GROUT WEIR
DISCHARGE PIPING, IF APPROVED BY ENGINEERING.

@

NEW DIKE SHOWN IN FINAL CONFIGURATION. SEE DRAWING 10W425-7B
FOR DIKE CONSTRUCTION

6. REMOVE TWO SECTIONS (APPROXIMATELY 20 FT) OF THE EXISTING
WALKWAY AT THE DIVIDER DIKE SIDE TO PREVENT PERSONNEL FROM
ACCESSING THE EXISTING WEIR. THE REMAINING SECTION OF THE
WALKWAY SHALL REMAIN IN PLACE. EXISTING WOODEN POLES SHALL
BE LEFT IN PLACE AND NOT REMOVED.

1
|
7

KEY PLAN

R_T L I I 1 I I | I I |

[ROT ———  Jwir [oRp [REP TSRC 11 | bu ] | S| IJr—_nm
INITIAL ISSUE PER DCA KIF—05—1074—003—RO INTERFACE
3 o oo [ o o [ wm [wo [ [ 5w | ™57 | woowt )
SCALE: 1" = 50 EXCEPT AS NOTED
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IT IS ROUTED FROM THE BANK TO THE EXISTING WEIR.
PIPE MAY BE REUSED AY CONSTRUCTOR'S OPTION, OR A

NEW PIPE USED TO REROUTE THE LIME SLUDGE DISCHARGE
LINE TO THE NEW WEIRS. NEW PIPE SHALL BE STEEL PIPE
TO MATCH DIAMETER AND WALL THICKNESS OF EXISTING.

/ / , / BUTT WELD OR USE FLANGE CONNECTION TO SPLICE THE PIPE B
TOGETHER WHERE 17 IS REROUTED O THE NEW WEIR. INSTALL
LIME SLUDGE DISCHARGE LINE TO THE NEW WEIRS AS SHOWN.
/ , 3 WHERE DISCHARGE PIPE IS TO BE SUBMERGED, PIPING
SHALL BE HDPE. SDR 11. WELD A STEEL FLANGE ADAPTOR
70 THE FABRICATED AS A SPARGER. SEE DETAILS ON
0.

/ 10W425—80.
/ / / // 4. AFTER COMPLETION OF WEIR INSTALLATION, EXCAVATE
THE CENTER SECTION FROM THE DIKE AS SHOWN, TO ALLOW
/ / / // : / / THE ASH POND 7O DISCHARGE TO THE STILLING BASIN.

/ . 5. REMOVE SECTIONS OF DISCHARGE FROM EXISTING WEIRS,
/ AND TREMIE GROUT AS DISCUSSED IN NOTE 3 ON 10W425~77.

/ / // 6. PIPE AND FITTING USED TO CONSTRUCT HDFE LIME SLUDGE C
/ /// ‘DISCHARGE PIPING SHALL BE HIGH-DENSITY POLYTHYLENE
/ ‘ (HDPE) PE 3408 PIPE. CELL CLASSIFICATIONS 345444C IN
/ ACCORDANCE WITH ASTM D 3350. ALL PIPING AND FITTINGS
/ / SHALL BE NEW MATERIAL AND BE INSTALLED IN ACCORDANCE WITH THf
/ / // / / MANUFACTURER'S INSTRUCTIONS.
//// 7. ALL HDPE PIPING AND FITTINGS SHALL BE JOINED BY BUTT

/ / / / / / / / //% % FUSION WELDING, IN ACCORDANCE WITH THE MANUFACTURER'S |

. ///%// ey

// TO EL 758 PRIOR TO GYPSUM/ASH DISPOSAL FACILITY CONSTRUCTIONJ D
/ / / / / 10. PROTECT EXCAVATIONS BY SHORING, BRACING, SHEET PILING,
/ / OR OTHER METHODS AS REQUIRED TO PREVENT CAVE—IN OF LOOSE
SOIL INTO EXCAVATION IN ACCORDANCE WITH OSHA 29 CFR 1926,
SUBPART P — EXCAVATION.

INSTRUCTIONS.
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/ // // 11. PRIOR TO REMOVING INSULATION FROM EXISTING LIME SLURRY
/// DISCHARGE PIPE, DETERMINE WHETHER INSULATION CONTAINS

/ ASBESTOS. CONTACT KIF ENVIORNMENTAL PROGRAM ADMINISTRATOR
/ // REMOVE INSULATION IN ACCORDANCE WITH OSHA REQUIREMENTS,

MATERIALS IN ACCORDANCE WITH STATE OF TENNESSEE SOLID

/ / / WASTE REQUIREMENTS.
' 12, SPACE SUPPORTS FOR 4" 8 LIME SLURRY PIPING ON 10' E

0
CENTER TO CENTER. SEE PIPE SUPPORT DETAIL HBO ON 10W425-BD.
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ASH POND NOTES:
1 stEEL | HDPE
| INSTALL PIPE SUPPORT LN - 1. FOR ADDITIONAL NOTES SEE 10W425-79,
A 3 (DETAIL H80) | 1=0 -0t | 2-0"
EXIST DIKE AT THIS LOCATION 2. CHAIN SHALL BE HIGH STRENGTH GRADE 80
DIVIDER ALLOY STEEL CHAIN TRADE SIZE 9/32", .28'%, A
780.0 DIKE 10° . 780.0 3500 LB WLL, McMASTER—CARR, PART #3457T31.
: STILLING ’ ‘ 3. FOR WEIR REPLACEMENT NOTES, SEE 10W425-77.
POOL DETAIL K80 ) EXCAVATE T0 4. WATER STOP SHALL BE AKWASTOP GASKET WATERSTOP
(PIPE BEDDING AS MANUFACTURED BY CETCO. INSTALL IN ACCORDANCE
770.0 ?AEJ%lL 220 /_ INSTALL WEIR 770.0 = * WITH MANUFACTURER'S INSTALLATION INSTRUCTIONS.
COLLAR) % NEW DIKE 5. L SECTION SHALL BE GALVANIZED FINISH, TOUCH
4 ) UP AREAS WHERE GALAVANIZED FINISH 1S REMOVED
760.0 < IE 751354 A T . - . S 760.0 DURING CONSTRUCTION WITH ZINC RICH PAINT.
L . - ~ -
- — 8 — 758 — =
EXCAVATE TRENGH L7 N RSN = i o N\ Tl noms) | Sowszsge
- Conbi B — ——
£ \ . 7 T y2 T INSTALL 2 PIPE SUPPORTS B
750.0 > L — S | 750.0 EXISTING STEEL PIPE (DETAIL HBO) AT
= = " (REPLACE INSULATION BOLT THIS LOCATION
EXIST GRADE SD-36 (NON—ASBESTOS) EQUIVALENT TO EXISTING) (TvP)
1€ 752% .
. \_ SEE 10W425-70
740.0 DETAIL F70 740.0 STEEL & HOPE
FLANGES
DETAIL GBO —
N.T.S.
0
0+00 0+50 1400 1+50 2+00 2+50 3+00 3+50 4400 445 FILL WITH CONCRETE
(ROUND TOP)
INSULATION - . NN
— DOUBLE NUT > PAINT PIPE WITH ONE COAT OF ZINC
§5&T18§129N§9u1é§3 (TYPICAL) (Tf.\,TIEfLA,:éEfm"NLY) ] ) CHROMATE PRIMER & TWO COATS OF C
O T ICAL ey R SUAPORTS ~ S EXTERIOR HIGH GLOSS ENAMEL COLOR WIRE FABRIC
= YELLOW, MATCH FEDERAL STANDARD
4"¢ PIPE N 595 CHIP NO. 13538 POST
IR
I ™= 6" DIA STD WT PIFE
4" SPACE TOP & SIDE /(' & - -
DETAIL EBO COMPACTED
3" U-BOLT = BACKFILL
780.0 (TYP) \ [~ DETAIL F80 780.0  NUT (TYP) (512ED TO FIT PIPE) i
BOLLARD UYF) ~
. BOLLARD EXISTING GRADE 41— FILL HOLE
140 * OLLA pLeT L W/ CONCRETE
770.0 DETAILL 180 770.0 5 e D
STEEL CHAIN p NEW DIKE ‘;I, &
—————————————— = ¢80 A v y
P
760.0 Y] 760.0
\ A I 2 i o) : DETAIL J80
J - \ N i L3x3x3 b TEMPORARY SILT FENCE
750.0 EXISTING OR NEW STEEL PIPE — CEO] END J AP & 750.0 {SEE NOTE 5) - N.TS.
) 1 . .
SUPPORT © 6'~0') CENTERS - NOTES:
DETAIL F80 e e 1. FILTER FABRIC FENCE TO BE PLACED PRIOR TO THE START
F ROUGH GRADING.
740.0 740.0 DETAIL 180 0 1 E
Sl PIPE BOLLARD 2. STEEL POSTS SHALL BE METAL "T* POSTS — 6'—0" LONG.
N.T.S.
DETAIL HBO 3. POSTS SHALL BE PLACED AT 4’ INTERVALS MAX.
PIPE SUPPORT 4. WIRE FABRIC AND FILTER FABRIC SHALL BE SECURELY
IENL"RGED oD) 5. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING |
. - MACHINE PLACED CONDITION OF FILTER FABRIC FENCE IN A CONDITION
4 @ HDPE SECTION BSO. B8O : BACKFILL PERMITTED THAT IS SATISFACTORY TO TVA UNTIL FINAL ACCEPTANCE
1/2" 8 HOLES ON SCALE: HORIZONTAL:T'=20' ] OF WORK. REMOVE SEDIMENT WHEN SEDIMENT HEIGHT 1S
@ 80" 125 CENTERS VERTICAL:1"=10 . ONE-THIRD THE HEIGHT OF THE FENCE.
! 6. FILTER FABRIC SHALL BE A CLASS A FABRIC IN
bl I ACCORDANCE WITH TVA SPECIFICATION T-1, SECTION 571. F
CONGRETE ANTISEEP COLLAR CHAIN (GALVANIZED STEEL -
¢ 1 CHAIN) LINKS ~ §¢ MIN eteea,
(f'c = 3000 psi MIN) (SEE NOTE 2) TRENCH SHORING
e WHEN REQUIRED —— COMPACTED SOIL )
NOTE: BACKFILL (SEE NOTE 1
HOLES POSITIONED TO FACE DOWNSTREAM 42"¢ HOLE —\ ¢
DETAIL CBO (ot WO 4) 1/6 0D MIN —
N.T.S. 20" COMPACTED MINERAL
e AGGREGATE BEDDING
a (SECTION 1032, SEE NOTES 1 & 2)
ADD LINK WITH THREADED L E—
CONNECTOR EQUIVALANT Semegens DEEPEN TRENCH FOR T T 1 | I L 1 I | 1 T
OLLARD 70 CHAINS UNDISTURBED EARTH ob o JOINTS (OR ENLARGED WF [orb [REP T ske TLP 1 bu ] | T | T3 oo
A _ # N b T 0D) TO MAINTAIN INTAL {SSUE PER DCA KIF—05—1074~008=R0 n B
CHAIN [ FULL BEDDING DEPTH HEEE DI DRI —
5/8" ¢ g#\lévéxggso $“¥~HOLES | BEDDING DEPTH (D) SCALE: NONE EXCEPT AS NOTED
3/4"¢ HOLE / HALF SECTION FOR | DIAMETER D MIN
N chaln | 000000 == | |  mmmmdmfegeeea/ e dT B — SHORED TRENCH —==— HALF SECTION FOR | > YARD
\ / | UNSHORED TRENCH e i
75 657 -
f o o DETAIL K80 s sune | & ] |DREDGE CELL
J 2 g 1_g" < o S NOTES: N.T.S.
36’ CONC PIPE (TvP) ‘ 1. PLACE COMPACTED MINERAL AGGREGATE BEDDING SOIL BACKFILL IN LOOSE LIFTS WEIR REPLACEMENT
-— NOT EXCEEDING 8" IN THICKNESS & COMPACT TO 95% STANDAI R DEN!
NuT IN ACCORDANCE WITH ASTM D 698. MOISTURE & DENSITY TESTING SHALL BE IN CROSS SECTION & DETAILS
STAGGER CLAMPS To — \_ ACCORDANCE WITH ASTM D 2922, AT A FREQUENCY OF NOT LESS THAN 8 TESTS
DETAIL E80 VOIS INTERFERENGE HDPE PER LIFT. SCARIFY EXISTING SOIL TO A DEPTM OF 3" PRIOR TO PLACEMENT weor  Jomm  jomwe | sewewe | e | oo e I o
OF THE FIRST LIFT. COMPACTION TESTING FOR COMPACTED FILL AROUND STORM weperry | o pooso | ne pumey | se camer | oo pommson ] oy umor
N.TS. DETAIL D80 WITH HOLES SR ATe PIVING AN DTToN ONLY REBUIRES 3 TeaTe PER LIFT D STOR
(ANTI SEEP COLLAR) DETAIL F80 : KINGSTON FOSSIL PLANT
N.TS. N.T.S. 2. STORM DRAIN PIPING FOR WEIR INSTALLATION 1S PLACED ON THE STILLING TENNESSEE VALLEY AUTHORITY
-1 POND SIDE OF THE DIVIDER DIKE, BEDDING MAY BE DUMPED INTO THE TRENCHES. FOSSIL AND HYDRO ENGINEERING
DO NOT PLACE DUMPED MATERIAL BENEATH ANY ROADWAYS. 3
AUTOCAD R14 3B|C — RO
| " lsslc! 10W425-80
1 r 2 3 I 4 I 5 6 8 PLOT FACTOR:20 CAD. DRAWNG
) W_TVA DO NOT ALTER MANUALLY
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TVA Kingston Fossil - KIF

Initiation Date: 4/11/05

Page -

ADVANCE AUTHORIZATION FORM

AA-01

Requested Change or Problem

Parent DCN: KIF - 05 - 1093 FTS:
) . Responsibie Design . F
Parent PIC: KIF - 05 -1093 Engineer/ORG/Phone: Mike Hughes /(423)751-2783 \

1. Relocate weirs closer to existing divider dike so that there are not pipe joints in the 36 in dia RCP between the divider dike and the concrete’
spillway. The other alternative is to place additional concrete on the pipe to provide adequate ballast.

"uggested Solution (not required):

" . See attached sketches (Attachment 1 and 2) to this AA.

Approved Change

Resp. Engineer: Signature

Date

Supv.

Signature Date

TVA-00020018
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TVA Kingston Fossil - KIF

Initiation Date: 7/27/05

Page 1 of _1

ADVANCE AUTHORIZATION FORM

AA-02

Requested Change or Problem:

Parent DCN: KIF - 05- 1074 FTS:
) Responsible Design : §
Parent PIC: KIF - 05- 1093 Engineer/ORG/Ph . Mike Hughes /{(423)751.2783

1. Provide riprap surfacing to the outer face of the new dike (constructed for the new weir installation) for slope protection, as shown
on the attached sketch,

Suggested Solution (not required):

1. See attached sketches to this AA..

Approved Change

Resp. Engineer:

aN —
\{%ﬁg/ 7{10’2 OS Supv.

Signature

Date

TVA-00020021



FORM G — ADVANCE AUTHORIZED TRACKING SHEET
Parent DCN Number _KIF - 05 - 1074
PIC Number _KIF - 05 - 1093 (Enter one number per sheet)
AA-01 Issue Date ‘ Initiator
Signature _ Date
AA-02 Issue Date Initiator
Signature Date
AA-03 Issue Date Initiator
’ Signature Date
AA-04 issue Date Initiator
Signature Date
AA-05 Issue Date Initiator .
Signature Date
AA-06 Issue Date Initiator
Signature Date
AA-07 Issue Date Initiator
: Signature Date
AA-08 Issue Date Initiator
Signature Dats
AA-09 Issue Date Inittator
Signature Date
AA-10 Issue Date Initiator
. Signature - Date
AA-11 Issue Date Initiator
Signature Date }
|
AA-12 Issue Date Initiator |
Signature Date !
AA-13 Issue Date Initiator '
Signature Date
AA-14 |ssue Date Initiator
Signature Date )
NOTE: If addifional AAs are needed, additional tracking sheets may be added with the AA level numbers above increased accordingly.
Any unused AA lines should be lined through with a diagonal line and marked “N/A.”
Last AA issued before requesting final approval
Final approval
requested Initiator
Date Signature Date
TVA 40910 [12-2003] Page 10of 2 . COO-SPP-8.2-15 [12-22-2003]
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FORM G — ADVANCE AUTHORIZED TRACKING SHEET

AA- (2 PIC# KIF-05 - 1093 : Page of

Block 6 - Requested Chiange

Provide riprap surfacing to the outer face of the new dike (constructed for the new weir mstallatnon) for slope
protection, as shown on the attached sketch.

Block 11 - Approved Change

See attached sketches to this AA.

Supv/Prin Egnr: RE:

Signature ) Date Signature Date

TVA 40910 [12-2003] Page 2 of 2 ) COO-SPP-9.2-15 [12-22-2003]
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TENNESSEE VALLEY AUTHORITY
KINGSTON FOSSIL PLANT

PROPOSED DREDGE CELL REPAIR
SUPPORTING INFORMATION

Requested Minor Modification to:

IDL 73-0094

April 26, 2005

Prepared By

Tennessee Valley Authority
Fossil Engineering Services
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Tennessee Valley Authority, 1101 Market Street, Chattanooga, Tennessee 37402-2801

April 27, 2005

Mr. Larry Cook, Manager
Environmental Assistance Center
Division of Solid Waste Management
2700 Middlebrook 2700

Knoxville, Tennessee 37921-5602

TENNESSEE VALLEY AUTHORITY (TVA) — KINGSTON FOSSIL PLANT — MINOR
MODIFICATION REQUEST FOR DREDGE CELL REPAIR - IDL 73-0094

Dear Mr. Cook:

TVA requests a minor modification of its Class |l Permit IDL 73-0094 to allow the repair
of the “blowout” that occurred in November 2003 at the subject facility. Enclosed are
detailed engineering drawings of the proposed repair along with supporting information
outlining the various analysis that where performed to arrive at this method of repair.
Please note that TVA proposes to begin this repair on June1, 2005. Expeditious
review and approval of this request would be greatly appreciated.

Please contact Mr. Larry C. Bowers at (423)751-4947, if you have questions
concerning this correspondence.

Sincerely,

Y hm B P

Gordon Park, Manager
Manager of Permitted Programs
Environmental Affairs

5D Lookout Place

Enclosures
cc: Mr. Glenn Pugh,
Division of Solid Waste Management
5% Floor, L & C Tower
401 Church Street
Nashville, Tennessee 37243

Pnnted on recycled papes

TVA-00020032



Title: ) DCN # KIF-05-1090
Proposed Dredge Cell Restoration

Supporting Information Plant/Unit:
KINGSTON FOSSIL PLANT

Vendor Contract No. Key Nouns:
Minor Modification, Permit, Dredge Cell

Applicable Design REV EDMS NUMBER DESCRIPTION

Documents
April, 2005
IDL 73-0094

RO

B65 050426 254

References
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TENNESSEE VALLEY AUTHORITY
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FOSSIL ENGINEERING SERVICES
SITE AND ENVIRONMENTAL ENGINEERING

“|||l||llll""

\) %,
\“\‘ e
\\“\ O‘)"Don’.[: ¥ "",

N Q‘o" D Toq @?) %
PO A0S
s ‘Z".: o Cavd %

.~
- ‘.¢ D

'z,v,\ o, 015578 & &S

tsovec” \‘

"l, OF TEN“Q‘

e 4126/05

Revision 0 Rl
Date April, 2005
Prepared KIF Seep Team
Checked Larry C. Bowers
Supervised Harold L. Petty

TVA-00020033



TENNESSEE VALLEY AUTHORITY
KINGSTON FOSSIL PLANT

PROPOSED DREDGE CELL REPAIR
SUPPORTING INFORMATION

Requested Minor Modification to:

IDL 73-0094

April 26, 2005

Prepared By

Tennessee Valley Authority
Fossil Engineering Services
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