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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 ¥ear 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 I-ft surface
cap of low permeability (1 x 10-7 cm/s) clay will be constructed over the entire surface area to
minimize surface infiltration. A I-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, silt, and sand with
occasional gravel lies above bedrock. Thickness of the alluvium is highly variable, ranging from
about 5 to 65 ft. Ash and ash-soil fJlI 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 IDS, 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 IDS. 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)
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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 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. Predicted incremental increases
in reservoir concentrations were negligible for all constituents except iron which showed a slight
increase of 29 ILg/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.

11
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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 (l x 10-7 cm/s) clay will be constructed over the entire surface area to minimize
surface infiltration. Then a I-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 3D-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, 11 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 1. 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 n. 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 additionaluseful 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.

3
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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 within 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 (KJ with values averaging about 2x10-s cm/s. Field estimates of Kh for
the "silty clay" alluvium averaged approximately 7xl(J6 cm/s. A conductivity of approximately
2xlO-s cmls was indicated for the permeameter-tested fly ash sample.

5
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TABLE 2-1

Summary of Hydraulic Conductivity Data

:m':i~l~:~:::~:~; :::::~~[~~r!i~i.~:~::: ·:il~:!tg~i. .:i.~[·;'[::':~:i.[':::::~["I~!i.:!·:::i.:~:!::i.::~!i.'~'~::

:::::::::~1·li:::'!~::: ~:;m?i;~:::~:::~: ~:!l,g§~9§:: ::::::;::::::::::~::~::§W!:i!~;i::::~:~::::!;:::;

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 Q.nginating 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 lOA, 13B, and 16A on January 27, 1993.

While data from all wells sampled at Kingston arepresented, 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 14m. 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
I 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
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TVA-00019844



• 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 106 fiberslL (fibers > 10m)
Barium 2000 mglL

Beryllium 4 mglL

Cadmium 5 mglL

Chromium 100 mg/L
Copper 1.3 mglLa

Cyanide 200 mg/L
Fluoride 4.0 mglL

Lead 50 mg/Lb

Mercury 2 mglL

Nickel 100 mglL
Nitrate (as N) 10 mglL

• Nitrite (as N) 1 mglL

Selenium 50 mglL

Sulfate 500 mglL - Proposed
Thallium 2 mglL

Secondary

Aluminum 50 to 200 mg/LC

Chloride 250 mg/L

Copper 1000 mglL

Fluoride 2.0 mglL

Iron 300 mglL

Manganese 50 mglL

pI! 6.5-8.5

Silver 100 mglL

Sulfate 250 mglL

TDS 500 mglL

Zinc 5000 mglL

•
aEPA established action levels (ALs) rather than MCLs; effective
December 7, 1992

bMCL used by states; EPA AL = 15 mglL
CLimit 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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• •
TA8LE 3.2

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

an MCLlTotal Number of Samples, for Each Parameter, for Each Well.

•

....,
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o.......
\D
00
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0'1

0\

Sb As 8a 8e Cd Cr Cu Pb Ni Se N03-N
MCL (6) (50) (2.0) (4) (5) (100) (1.3) (50) (100) (50) (10)

WELL ID (llg/L) (llg/L) (mg/L) (llg/L) (Ilg/L) (Ilg/L) (mg/L) (llg/L) (llg/L) (Jlg/L) (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 211152
4A 01 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 0/ 5 0/17 0/15 0/5 0/16 0/14 0/17 0/15 0/6 0/11 0/10 01131
8 01 6 0/20 0/18 0/6 0/19 0/17 0/20 0/18 0/6 0/13 0112 0/155

9A 01 4 17/18 0/16 1/4 0/17 0115 0/18 0/16 0/4 0/13 0/12 18/137

98 01 4 0/17 0/15 0/4 0/16 0/14 0/17 0115 0/4 0/12 0/11 0/129

10 01 5 21/21 0/19' 0/5 0/20 0/18 0/21 0/19 0/5 0/12 0/12 21/157

lOA 01 5 0/21 0/19 1/5 0/20 0/18 0/21 3/19 0/5 0/12 0/11 4/156

108 01 3 0/14 0/12 0/3 0/13 0/11 0/14 0/12 0/3 0/10 0/10 01105

118 01 3 0/15 0/13 0/3 0/14 0/12 0115 0/13 0/3 0/11 0/11 0/113

12A 01 3 0/15 0/14 1/3 0/14 0/13 0115 0/14 0/3 0/10 0/10 1/114

128 01 3 0/16 0/14 1/3 0115 0/14 0/16 0/15 0/4 0/10 0/10 1/120

13A 01 5 21121 0/19 0/5 0/20 0/18 0/21 1/19 0/5 0/13 0/12 22/158

138 0/ 3 0/17 0115 0/3 0/16 0/15 0/17 0/16 0/4 0/10 0/10 0/126

14A 01 5 2/21 0/19 0/5 0/20 0/18 0/21 0/20 0/5 0/13 0/12 2/159

148 0/ 5 0/20 0/18 0/5 1/19 0/18 0/20 0/19 0/7 0/12 0/11 11154

lSA 0/ 5 0/18 0/16 0/5 1/17 0115 0/18 0/16 0/5 0/14 0/12 1/141

158 01 5 0/17 0/15 0/5 0/16 0115 0/17 0/16 0/6 0/13 0111 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 01 5 0/20 0/18 0/5 0/19 0/18 0/20 0/19 0/6 0/10 0/10 0/150

17 01 3 3/3 0/ 3 0/3 01 2 0/ 2 01 3 01 3 0/3 011 0/0 3/26

19 01 4 2/4 0/ 4 0/4 01 3 0/ 3 01 4 0/ 4 0/4 0/1 0/0 2/35

CYD8 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 01361 6/105 4/381 0/345 0/403 4/368 8/115 0/252 0/236 108/3074
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TA8LE 3.3

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

Exceeding an MCUTotal Number of Samples, for Each Parameter, for Each Well.

•
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pH CI S04 TDS AI Cu Fe Mn Zn
MCL (6.5-8.5) (250) (250) (500) (200) (1000) (300) (50) (5000)

WELL ID (SU) (mg/L) (mg/L) (mg/L) (Ilg/L). (Ilg/L) (Ilg/L) (Jlg/L) (lJ.g/L) TOTAL
2 2/18 0/20 0/20 2/20 19/20 0/20 20/20 20/20 0/20 1 63/178

4A 19/19 0/19 19/19 19/19 19/19 0/19 19/19 19/19 0/19 114/171
48 5/21 0/21 20/21 21/21 16/21 0/21 21/2j 21/21 0/21 104/189
6A 17/17 0/17 17/17 17/17 15/17 0/17 17/17 17/17 0/17 100/153
8 0/19 0/20 19/19 20/20 12/20 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
98 5/18 0/17 3/17 0/17 3/17 0/17 3/17 11/17 0/17 25/154
10 0/20 0/21 9/21 8/21 14/21 0/21 21/21 21/21 0/21 73/188

10A 22/22 0/21 14/21 14/21 21/21 0121 21/21 21/21 0/21 113/190
108 14/14 01'14 14/14 13/14 9/14 0/14 14/14 14/14 0/14 78/126
118 1/15 0/15 15/15 15/15 9/15 0/15 13/15 15/15 0/15 69/135
12A 2/15 0/15 1/15 10115 8/15 0/15 14/15 14/15 0/15 49/135
128 0/15 0/16 16/16 16/16 4/16 0/16 16/16 16/16 0/16 68/143
13A 2/20 0/21 3/21 2/21 20/21 0/21 21/21 21/21 0/21 69/188
138 0/17 0/17 0/17 0/17 4/17 0/17 1/17 1/17 0/17 6/153
14A 21/21 0/21 20/21 20/21 12/21 0/21 21/21 21/21 0/21 115/189
148 2/19 0/20 19/20 19/20 11/20 0/20 19/20 20/20 0/20 901179
15A 0/19 0/18 1118 2/18 10/18 0/18 8/18 15/18 0/18 36/163
158 0/17 0/17 1/17 3/17 7/17 0/17 17/17 17/17 0/17 45/153
16A 0/21 0/23 1/23 0/23 16/23 0/23 23/23 23/23 0/23 63/205
168 0/19 0/20 0/20 0/19 14/20 0/20 11/20 20/20 0/20 45/178
17 3/3 0/ 3 3/3 3/3 3/3 0/ 3 3/3 3/3 0/3 18/27
19 3/3 0/ 4 4/4 4/4 4/4 01 4 4/4 4/4 0/4 23/35

CYD8 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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TABLE 3-4

Kingston Groundwater Data
Unfiltered (Total Concentratio~ VS. Filtered (I>issolved Concentration)

Samoles Collecte on December 7-10 1992
W~II In

CYDB 4A I 4R I lIA I OA
,

10

IInilo Tnl I Oi.. Tnt I ni.. I Tnt I n;•• I Tnt I n: I Tnt I n... I T", I n;••

Aluminum "giL 9900 8900 1SOOO 9800 4200 <SO 10000 <SO 3900 80 1000 <50
Iron "gil 40000 40000 290,000 250,000 16000 60 1,300,000 950,000 47000 35000 11000 6400
Manganese "gil 5800 5600 54000 48000 5000 130 76000 66000 35000 32000 310 250
Copper "gfl 20 20 < 10 < 10 <10 <10 <10 <10 <50 < 10 <10 <10
Calcium mgfL 180 180 330 300 220 190 380 320 300 250 66 60
Magnesium mgfL 39 39 76 71 19 17 69 64 57 51 8.2 7.9
Zinc "gfl 250 250 670 570 60 <10 240 100 50 30 <;10 <10
Barium "gfl 20 10 30 <10 40 <10 210 40 70 30 60 20
Boron "gfl <500 <500 670 . 500 <500 <500 3500 2800 1600 1500 <500 <500
Molybdenum "giL <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 70 70
Strontium pglL 740 730 1500 1400 390 280 ' 3.500 2900 3100 2900 700 670
Beryllium pgfl <1 <1 <1 <1 <1 <I <1 <I 6 <1 <I <I
Arsenic "gfl <I <I 2 2 5 I 4 4 120 87 180 150
Cadmium "gil I.S I.S 2.9 2 0.4 0.1 1.9 0.1 0.4 0.1 <0.1 <0.1
Chromium "gil <I <I <I <I 2 <I 13 <I 2 <I <I <I
lead "gfL <I <I 12 .5 6 <I 37 <I 2 <I 2 <I
Antimony "gfL <1 <I <I <1 <1 <1 <1 <1 <1 5 <I <I
lithium pgfl 60 60 30 30 <10 <10 50 40 30 30 110 100
Nickel "giL 140 140 120 52 9 2 12 5 53 35 4 3
Vanadium "gil 10 <10 < 10 <10 <10 <10 <10 <10 10 <10 <10 <10
Tola1 Susp Sol "giL 5 170 420 470 170 90
Tolal Diss Sol upfL 1200 2600 710 4200 1700 280

lOA
,

lOR I lolA I 141\ I 1"7
,

10

Tnt In;.. Tnt I n:•• I Tnt I n: I 'Tn' I n;.. I Tnl I 0;.. I Tnt I n ...

Aluminum "gfl 6900 520 340 <50 60 <50 2200 <50 38000 <50 2400 60
Iron "giL 26000 18000 18000 15000 130,000 100,000 3000 720 100,000 69000 390,000 330,000
Manganese pgfL 7700 5800 8400 6900 7600 5000 790 600 3700 3200 12000 9200
Copper "gfL <10 <10 <10 < 10 <10 <10 <10 <10 70 <10 <10 <10
Calcium mgfL 67 55 150 120 710 590 260 220 430 380 550 460
Magnesium mgfL 10 9.5 23 20 120 120 33 27 28 26 46 44
Zinc "giL 100 60 <10 <10 <10 <10 <10 <10 130 40 150 120
Barium pgfL 40 20 60 30 20 <10 90 30 310 20 40 20
Boron "giL 1300 1100 <500 <SOO 560 <500 <500 <500 1000 930 3100 2300
Molybdenum pgfl <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Strontium "gfL 1100 940 670 550 2300 1900 420 370 2200 2000 3400 2700
Beryllium "gfL <1 <I <I <I <I <1 <I <I <I <I <I <1
Arsenic "gfL 4 3 5 5 42 42 <1 <1 580 500 50 44
Cadmium pgfL <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 "gfL <I <I <1 <1 <I <1 1 <I 56 <I <1 <I
lead "gil 6 <I 1 <1 <I <I <I <1 46 <I <1 <1
Antimony "gfl <I <1 <I <I <I <I <I <I 5 S I 1
Lithium "gfL 50 40 10 <10 40 40 20 20 230 160 310 300
Nickel pgfl 56 42 4 1 3 3 2 <1 49 9 <I <I
Vanadium "gfl <10 <10 <10 < 10 <10 <10 <10 <10 130 <10 < 10 <10
Tolal Susp Sol mgfl 78 47 44 39 1800 110
TOlal Diss Sol m"fl 390 660 3100 890 1900 3500
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Figure 3-1. Ionic Distributions for Ash Pond Area



•
Cations

~Na+K ~ca 8Mg

.'
Anions

tmCl ~S04

•
[IT] C03 +HC03

tv
o

4q I

I

ltt--------------r,

Figure 3-2. Ionic Distributions for Metal Cleaning Pond and Coal Yard Areas

....,
-<
~
o
o
o.......
\D
00
VI
o

9A 9B 10 lOA lOB lIB 12A 12B 8 14A 14B CYDBl5A 15B



• • •
50

MeL (line indicating the
ma>dmum contaminant
level)

} fnterquartile range (lOR)
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Figure 3-3. Key to Box and Whiskers Plots
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Figure 3-4. Arsenic Groundwater Data Through April 1995
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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 3-8. Iron Groundwater Data Through April 1995
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Figure 3-9. Lead Groundwater Data Through April 1995
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Figure 3-10. Manganese Groundwater Data Through April 1995
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Figure 3-11. pH Groundwater Data Through April 1995
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Figure 3-12. Strontium Groundwater Data Through April 1995
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Figure 3-13. Sulfate Groundwater Data Through April 1995



•
6000

5500

5000

4500

~
4000Cl

E-II)
:2 35000
en

j
3000

0
II)

VJ .!!Z
0IV

Cii 2500-~
2000

1500

1000

500

0

•
I

I I j I I I '1 1 I ' , , . ; . 1 • • • , • • • I I . . ,_..-r i.·-(-·-1--1--1-'·-it-I·····r·lr·,-t-I·-1··ll-t·r-r+-l·-t-t·

II! I ! I I I I I I I ! i ! I I I iii I !
! I I I ! I I I II!, I I ! ! I I 'I i! I

·····,··· ..·..!I·...-.-.- .........1
1

..... ·~I; · ......t-·..·....·f
l
;···..··I·-·-·l·..·......I'· ....·-··..I· ........ ·II~..··..·-·j·······....j...._....!···········i

,
:..-·-....I........-t..-·-·-·[·..·....-I......··!· .. ·.. !-·--· ..,· .... ·-.. I··---j- ......-I---· ..l .. ·-·11.... .. '1'·

1 ' I 1 I I I • I : ; ; ! : I I : :

ii' I' 1 I I ! , I I I I ; ! 1 I Iii I I i I....+.......1
1
.. ··....· ......I,..·....····· ..r· ..·t-..·-- "I'" I '''-1 I I t- 'I' I-- t··· +- .. -'j' ..... !_ .. -'. !.. ...j..... j' .....·1 ..-..· j'" .. -I _.. -j--" t--t

I . I I I I I I' I ' . 1 I . , . . , . .I I I 'I ! I ! I I, i ! , ! I I I I I I I. I . I' I . , . , . . I ' I . .
. I I.' I I' ,! :,;'!;,!; I I....+.._'1' _ ···········r·········t-········t···_·····t-········· - E. ••• "'j ._._..... "M'" ., •••••• "1 .. -.- t _. i - - "'j "T'" .. --t- -i' _. -j- +.-. ·1· . . ~I' MO'. 1 ',' .~ : 1"'- -l'"
I I' I I I I I 1 ' ; i ; I Ii'! !! I j I ' ! I i!! I!! t Ii· I I i I! ! Iii ! ! ! ! I

····..1·········1········ .,. ·..······/······..··1..·········/·······..t-·..······I····..·..·1············, ..··..·-··1·······..··1·····..·-·1············!···.. -·..·j····..·····t··..···..·!········..·t··-·-·..·, 'j" ··.. ····1 ·····I·········j·······-··I········· ·j···········1..·-··· : {..- \ .

Ii: iii I I I iii i I ! , : i ! iii ! iii iii....+ ! _.. I- .j. ..··..·~··· .l-. -fl ··1 .. ·- ,· I ,'''''''''.!...'''''';'''' .; _.j + -.1 + f· .. ·· _.- I..·· .. I·..···-!-· +··].··+..-··j· ..+- .-i.
! ! 1 I I I 'I I j, iii ! I! ! j I iii i i j
I J' I I I I I i I ! I I I!! I i I ! I !

.....1 · ....1 - 1 1 1

1
1 +! I · +·1 j. l -.~i 111 -I· .. ·..-t-.. -~.. . !· I-.-..I I.- .j. ) -.. i l. ··1·

I i I I Ii! ! I Iii ' I I I I I I I I I ii'
. L......... !....... 11.. ..-.! ... 1.......... ·1.....·~ ....... !. .. .' ··1......·I ......j. ... ! ....... ·.. 1·-·-.. ·f· ...+-....~ ..... i .... j ...··I....~,··gL.-l-·-···J ....· J...1 .
I ! I I I '. , I!, I.' I : ii, i , I ,I!
!! I' \ I II! I; I' ., 1 I ; , I I ! ! ' ! 1 :
, , I', I' I! I I !,. I '"
I 1 I , I I I I ! iii ! I i I I I !! i I ! j I I

I ii' ! , .! 1'1 I I 1 I + I I . I t Ii!. i

1
I '!"; " 1 j ;!!; - !!!,

! rh ! : ! I I I . ! iii ; I m·" ! ! I . -t - - I!:!

ffi
'85'~ 'I' i! I' I j

I t:::::.I ! i ! • 1- ! i i! ~! 1

1
: i ~ ! i!

iT! ! . , ,I! . ~! ,'! !: , ! I,,.,I! 1J,;a! I \·$W. I Ii! ~+i@'(fJ· i !'+'I
! ~ I I i I Ii! I ! ! ! I 'tJ Ii' I I!!!

· 1·· ..·· .. 1 -···1·· ····1·..·····+ ·······1·.. j.. ·· ..··-j--··· !- ..···..···!·..· t··..···\ ..·· .. ··.. j- .. · -j-- -..] + ·l·· ·..·l· ·····j·········-j"·-·..···! ..···j..,,····I··..···.. ,,! .. ·-·-··· i···.. ·· ..··j.. ·-···..·1······ ·1 ···· ·t··

•

....,
-<
~
o
o
o.......
\D
00
0'1
tv

Station no. 2 4A 4B S SA 5B 6A 8 9A 9B 10 10A 10B 11B 12A 12B 13A 13B 14A 14B 15A 15B 16A 16B 17 19 CYD8
No, ofobs. 20 19 21 14 7 15 17 20 18 17 21 21 14 15 15 16 21 17 21 20 18 17 23 19 3 4 5

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 a TVA Well Point data b

Leachate
Constituent Units Concentration Minimum Maximum Mean

pH S.U. 4 5 6 7 6.0 9.4 7.6
AI ~g/L 4037 523 149 146 50 3500 309
Ba u.a/L 254 255 253 253 30 630 190
Ca mg/l 395 396 394 394 15 390 92
Cr u.o/L 40 2 2 2 1 4 1
Mo u.o/L 1879 748 679 672 20 6200 688
Si mg/L 26 26 26 26 1 18 6
Sr u.o/L 1624 1631 1616 1616 220 2700 945

S04 mg/l 960 953 946 946 8 990 163
As u.g/L 109 99 99 99 3 3520 945
B u.a/L 2856 3340 3907 4569 500 23000 5270

Cd j.l.g/l 34 8 2 2 0.1 6 1
Cu ~g/L 244 24 4 4 10 770 43
Fe ~g/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 5.8
Ni ~g/L 197 50 13 9 1 65 10
Se u.o/L 0 0 41 65 1 27 4
Zn ~g/L 747 85 10 10 10 10000 794

TDS mg/l 772 762 757 758 110 1500 464

a Source: Hostetler etal.. 1988
b Based on approximately 40 samples from 17 well points at 4 different TVA fossil plants
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TABLE 3.6

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

•

w
VI

Well
Number

2
4A
4B
5

SA
5B
6A
13A
13B
17
19

16A
16B

FOWLD

Arsenic I Barium I Boron I Calcium I Iron I Strontium , .... Sulfate' TDS
~g/L I Jlg/L L Jlg/L I mg/L_ L mg[L I I-lg/L I mg/L I mg/L

ft~nll:l~U:~:::Hii$.$.P.l4.9QI:J~~QQ1~4pgJ 96/99 II::l~U~~$l~~::::fFt$(jQmJQb.1 20.5 I 455
2/1 I 90/20 I 890/720 I 320/300 nfa2~lg~U:f::M:aP.Q:1Mfw.:l.l:;::::;m:!3.QQi{:\t:::H:\~$P'(g::;::j
2/1 I 30/10 I 500/500 I 230/220 I 3.6/0.2 I 360/280 I 430 n::r:if:~pP./J:;::t

4/7.5 l:r::aaQ!1:;~QtJ4Q9q:m~QPI '290/290-1:::::tMlQ(§'Q(tJ~apq(t$~pr::t:f~!bPm:f]itmt4.$.§Q{:iifl
2/2 I 80/50 I 500/500 I 35/40 I 4.8/7.5 I 270/50 I 160 I 250
1/1 I 70/40 I 500/560 I 43/107.5 rm:if~1:Z$:W:{J 290/475 I 165 I 260

4/2.5 nm:a~p.IaZQ:::::lp$.qo.l~$.$.()J 340/350 m:40PM:4§P.1:2()®lgPQQl:::tt2a()();::{{b:JG4~()()t::{i
::::f}$.$Z~g{::W:F(~jal~riO:::U 500/500 I 47/44 m;IJ.~14~m[l 630/550 I 88 I 290

1/1 n}ZIP~l9:o.Ji;I 500/500 I 8.4/8.8 I 0.12/.02 I 170/160 I 2 I 200
1::m::lo.OI4~~:::r140/15 1580/755 1::[:::~jml.eQ:II:\:it:$:at§.§::mTt~ppm:i=$QI-830 !'i@t4a.Qmji:fi':

55.5/44 I 40/20 l~in>JM~()()Ql;:§.~P14gQ:mt::;R4$t~Qt.tfl:ap.OP~(')()()IJ)::::J$.()();t;::::E:;:::::::~QOO:;:i'?1

1/1 I 50/60 I 500/500 I 49/51 I 1.10/0.70 I 350/340 I 70 I 250
1/1 I 50/40 I 500/500 I 50.5/49 I .33/.01 I 360/320 I 72.5 I 260
100 I 250 I 3000 I 400 I 0.2 I 1600 I 950 I 750

pH
S.U.

6.6
3.2
6.7
5.6
5.4
5.6
5.8
6.6
8.3
6.1
5.9
7.3'
7.3

4 TO 7

....,
-<
~
o
o
o.......
\D
00
0'1
VI

a Total/Dissolved Median Values
b Hostetler et at, 1988

Shaded values consistent with FOWL predictions
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TABLE 3-7

Summary of Analvses IndicatinJl; Ash Leachate Effects at KinJl;ston Fossil Plant Throueh December 1994

Nonregulated Ionic Distribution Nearest PossibleWell Regulated Parameters Parameters Effects Source
1° (% > MCL) 2°(% > MCL)

As I Be I Cd I Pb I Ni pH I s041 TDS
2 100 25 11 10. B, Sr No CTP
4A 10 67 100 100 100 Sr Yes Dredg~ Cells
4B 24 95 100 Yes Dredge Cells
5 100 100 100 B, Sr Yes Ash Pond
5A 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
lOA 20 16 100 67 67 Sr Maybe ALD
lOB 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
rYDB 20 80 100 80 60 CYDB
Abbreviations: ALD - Anoxic Limestone Drain CTP = Chemical Treatment Plant CYDB = Coal Yard Drainal!e Basin
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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 abnormalIy 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 urn, 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 l4B 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 we1l9A, 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
is related to the amount of IDS 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 MeL 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 9A, lOB, lIB, 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 ot>served 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, S04, 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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NATIONAL GEODElle VERTICAL DATUM OF 1929

Figure 4-1. Wells and Springs Within Two Miles of·Ash Pond Area
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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) I mile 2 mile 2 mile

-- est est ndius ndius ndius

Weill Swan Pond Rd south of Hwy 70 35-53-35 N 84-32-05.5 W X

Well 2 Swan Pond Rd south of Hwy 70 35-53-34N 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 35-53-41.5 N 84-32-14 W X

WellS 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 Circle north of Swan Pond Rd 35-55-18 N 84-31-04.5 W X

Well 8 Swan Pond Rd north of Hwy 70 35-54-06 N 84-31-31 W X

Well 9 Swan Pond Rd north of Hwy 70 35-54-07 N 84-31-37W X

Well 10 Swan Pond Rd north of Hwy 70 35-54-00.5 N 84-31-41 W X

Well II Swan Pond Rd north of Hwy 70 35-53-58.5 N 84-31-46 W X

Well 12 Swan Pond Rd north of Hwy 70 35-54-00.5 N 84-31-50.5 W X

Well 13 Swan Pond Rd north of Hwy 70 35-53-52 N 84-31-47W X ,

Well 14 Swan Pond Rd north of Hwy 70 35-53-55 N 84-31-50W X

Well 16 Swan Pond Rd north of Hwy 70 35-53-53 N 84-31-53 W X

Well 17 Swan Pond Rd north of Hwy 70 35-53-55 N 84-31-56 W X

Well 18 Swan Pond Rd no~ of Hwy 70 35-53-52 N 84-31-58.5 W X

Well 19 Swan Pond Rd north of Hwy 70 35-53-56 N 84-32-OOW X

Well 20 Swan Pond Rd west of Swan Pond circle 35-55-06.5 N 84-31-D9W X

Well 21(N) Swan Pond Rd north of Hwy 70 35-54-11 N 84-31-31.5 W X

We1l22(N) Swan Pond Rd north of Hwy 70 35-54-05 N • 84-31-05 W X

Well23(N) Hassler Mill Rd west of Swan Pond Rd 35-54-43 N 84-31-54 W X

Spring I Near intersection of Swan Pond Rd and 35-55-07 N 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 Kingston on nia nia X
Wans Bar Lake

Swan Pond V.D. Purchase water from City of Harriman nia nia X

Midtown Utilities Purchase water from City of Rockwood nia nia X

City of Harriman Intake on Emory River near Mile 13 nia nia X

City of Rockwood Intake on Watts Bar Lake ncar Post Oak nia nia X
Creek
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s. 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 3D-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 10"7 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~ea index of3.3, 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 POfGsity Capacity Point Content Conductivity

(%) (cm/s)

Top Soit .46 .23 .12 .23 3.7 x 1<r'

Clay Cap .43 .37 .28 .37 1.0 x 10-7

Fly Ash .47 .40 .12 .25 2.1 x 10-5

*Evaporation coefficient ex is 5.1 mm/day 0.5

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) thereafter. The average leachate discharge for the 3Q-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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Figure 5-2. Predicted Leachate Discharge From Ash Pond Area
During 30-Year Post-Closure Period
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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 ,.,.g/L.

TABLE 5-2

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

Well Parameter Units Na MCL Mean aCb

13A Total Arsenic p.g/L 21 50 92 0.003

4A Total Nickel p.g/L 4 100 125 0.004

6A Total Iron p.g/L 17 300 1.01E06 29

6A Total Mariganese p.g/L 17 50 61,282 1.8

6A Sulfate mg/L 17 250 2,513 0.072

6A TDS mg/L 17 500 4,453 0.13

aN = number of MCL exceedances
baC = 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 mY) 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.

•

•
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VERTICAL PROFILE OF THE SUBSTRATUM AT PLANT J's MONITORING WELL LOCATIONS

J3

9.7

11.1

CLAY/SILT

SAND

SHALE

J4

ii.

{J"JiM))Mt

I
,
i-
'-

10.9

0-GROUND SURFACE

DEPTH
(METERS)

DEPTH
(METERS)

J8
~O-GROUND.SURFACE

SHALE

13.4

J7

~l]~l~lSAND

CLAY/SILT

14.5
.it~~;tf~};\;!i~\

J6---,;::;.-

SAND

CLAY/SILT

J5

SAND

CLAY/SILT

....,
-<
~
o
o
o.......
\D
00
00.......

SHALE
SHALE SHALE

[from Milligan and Ruane, 1980]



.~ Law Engineering

Boring Record

BORING NUMBER --.:J::..-_9::.:A~ _

DATE DRILLED 10-3-88
K-BB195JOB NUMBER _

PAGE --'l=--OF --=.2__

DESCRIPTION
ELEV

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 "N°'

GRAY FLY ASH WHICH CONTAINS COAL
FRAGMENTS AND CINDERS. MOISTURE
CONTENT INCREASED IN S~1PLES TO A
DEPTH OF 13 FEET AT WHICH TIME
THE SAMPLES BECAME SATURATED.

•

• 40.0

REMARKS:* ELEVATION TO BE PROVIDED BY TVA
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•~ Law Engineering

Boring Record

J - SlABORING NUMBER ~--."...-=-~ _

10-3-88DATE ORILLED _

JOB NUMBER ~K",--~8~8::.1:t..9=-5__--=-_
2 2PAGE OF _

PENETRATION·BLOWS PER FOOT
5 10 20 30 40 5060 80 100 "N°'

ELEV
DESCRIPTIONOEPTH (FT)-Xn 'n •.. *

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

67.7

REFUSAL

•

•
REMARKS: * ELEVATION TO BE PROVIDED BY TVA
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Boring Record

BORING NUMBER ......J.::.-.:z.9Bc-- _

D"TE DRILLED ......:o.l~O_-....3-'-B""'B"'__ _
JOB NUMBER _....;;K..:..-....;;B....;;8...;;.;1..:..9_5 _

P"GE 1 OF _3__

DESCRIPTION
ELEV

*
PENETR"nON-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 -N"

DRY GRAY ASH

•

•
35.01-----------------t

ALLUVIAL CLAY, SA..~D AND GRAVEL
WITH WEATHERED SHALE FRAGMENTS

40.0

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

J-9BBORING NUMBER _

DATE DRILLED 10-3-88

JOB NUMBER K-88195
PAGE 2__ OF _3__

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

ELEV
DESCRIPTIONDEPTH (FTI-,,-n n

ALLUVIAL CLAY, SAND AND GRAVEL
WITH WEATHERED SHALE FRAGMENTS

..

67.5

BLUE GRAY SHALE WITH CALCITE
JOINTS

80.0•

•

REMARKS:
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BORING NUMBER _-=J_-.::.9.=.8 _
10-3-88

DATE DRILLED __--=-""'=""~-_-

K-88195JOB NUMBER _

PAGE -"'-3_ OF --,3::..--_

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

ELEV.
DESCRIPTION'?fOT'6 (FT.).

BLUE GRAY SHALE WITH CALCITE
JOINTS

82.4 -
BORING TERMINATED

•

•
REMARKS:
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BORING NUMBER .,,;J=--"""1....0=-= ---
9-27-88

DATE DRILLED _

JOB NUMBER ......:.K:....-..:;8:;:8:...:1:...:9;.::5:......... _

PAGE 1 OF _1__

DESCRIPTION
ELEV.

*
PENETRATION-BLOWS PER FOOT

5 10 20 JO 40 5060 80 100 "N"

•

•

WASH BORING TO A PREDETERMINED
DEPTH

p'5.0 1------- -- -
BORING TERMINATED

REMARKS; * ELEVATION TO BE PROVIDED BY TVA
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Boring Record

BORING NUMBER J -1 01\

DATE DRILLED 9-27-88

JOB NUMBER K-88195
PAGE 1_ OF _1 _

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 50 60 80 100 *N"

ELEV

*
DESCRIPTIONOEPTH (FT.)

n n
..-

WASH BORING TO A PREDETERMINED
DEPTH

...

29.9 --
BORING TERMINATED

•

•

REMARKS:* ELEVATION TO BE PROVIDED BY TVA
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Soil Test Boring Record

BORING NUMBER --=J~--=1:..:::0=B,-- _

DATE DRILLED 9-27-88

JOB NUMBER K-88195
PAGE 1_0F _2__

DESCRIPTION
REV

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 oN"

•

•

..-
HARD TO VERY STIFF DARK GRAY, It-
BRONN AND BLACK SILTY CLAY - FILL V

.!r
j

12.5 r--- -- -- -- -- -- -- -
13.C 1VERY STIFF WEATHERED GRAY SHALE -

WITH ASH - FILL
I.
II

17.5 ------------- - /
FIR11 TO SOFT LIGHT BROWN AND jGRAY WEATHERED SHALE (VlET) - FILL

I"'"

•-
27.1:: r--- --- ----- 1\LIGHT GRAY AND BROvm SILTY CLAY

RANGING FROM STIFF TO VERY SOFT V-- FILL

I
.\

\
40.0 ~

43

25

16

19

6

4

8

o

15

REMARKS: * ELEVATION TO BE PROVIDED BY TVA
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.~ Law Engineering

Soil Test Boring Record

BORING NUMBER J-IO B

DATE DRILLED 9-27-88

JOB NUMBER K-88195

PAGE
2 OF 2

o

50
• 0.2

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

IS

ELEV

*
DESCRIPTION.

•..
V

LIGHT GRAY AND BROWN SILTY CLAY V
l/RANGING FROM STIFF TO VERY SOFT

- FILL

..............r--...r- i"'- r---...
i"--. --l- t-..

49.4
REFUSAL

•

•
REMARKS: * ELEVATION TO BE PROVIDED BY TVA
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Law Engineering

90ring Record
DESCRIPTION

ELEV.

BORING NUMBER _~J.::.-..=.l'..l..lJ,!.B _

DATE DRILLED 9-19-88'
JOB NUMBER K-88195
PAGE l_OF _1 _

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

•

•

1---\RED SILTY CLAY-~.oSSIBLE FILL ~
1.0 I \ I

TANNISH-BROWN SHALEY SILTY CLAY
- RESIDUUM

5.0

DARK BROWN AND GRAYISH GREEN SHALE

31. 5

BORING TERMINATED

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT
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.~. Law Engineering

Soil Test Boring Record

BORING NUMBER J -1 1B

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

PAGE 1_ OF --",-1__

. 2 1\ TOPSEHL r- .,
VERY STIFF BROWN CLAYEY DESICATED

'"2.5 I-- ,--SHALE - RESIDUUM_ __/_
"'-"

VERY HARD GRAY VERY WEATHERED t-

. 5.2 SHALE - RESIDUUM

REFUSAL

•

•

ctJPtfi (FT.) DESCRIPTION
ELEV

*
PENETRATION-BLOWS PER FOOT

5 10 2030 40 5060 80 100 ·N"

21

• 50
0.2

REMARKS: *ELEVATION TO BE PROVIDED BY TVA
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Soil Test Boring Record

BORING NUMBER ---'J;....--=1::..:2:.:.A~ _

DATE DRILLED =--:::9-:::-':""2:;::-2-;:-8_8 _
K-88195JOB NUMBER _

PAGE J.l,--_ OF _-=1=-_

2

5

7

4

1

• 50
0.3

PENETRATION-BLOWS PEA FOOT
"N"

ELE.".

*DESCRIPTIONDEPTH (FT.)
n 5 10 20 30 40 5060 80 100

STIFF MOTTLED BRO~J SILTY CLAY

jWITH TRACE OF CHERT- FILL

2.5 r--

FIRM GRAY FLY ASH WITH TRACE
ORGA..''JICS - FILL

--- B.O---
9.0

VERY SOFT MOTTLED BROWN SILTY CLAY ill.

WITH ORGANICS - RESIDUUM

12.5 I.-

SOFT TO VERY SOFT SATURATED
GRAYISH BROWN SILTY CLAY WITH
\'rEATHERED SHALE FRAGMENTS -
RESIDUUM

j
- ...... ...........

........... r--.. r--......
r-........ r----- ......

r-..
24.8

REFUSAL

I•

•

REMARKS: * ELEVATION TO BE PROVIDED BY TVA
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Boring Record

J-12BBORING NUMBER _

DATE DRlliED 9-26-88

JOB NUMBER K-88195

PAGE ----'lol~ OF -.-=2,--_

•

~~bi (FT.)

3.0

DESCRIF>TION

RED-BROWN SILTY'··CLAY WITH CHERT
FRAGMENTS

DARK GRAY ASH AND ASH AND ASH
CLAY MIXTURE

ELEV

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 'N"

•

20. (1U1------------ -+_-i
GREENISH GRAY SHALE SLURRY WITH

. LIMESTONE FRAGMENTS.

28.0
DUE TO A CAVE-IN AT 28.0 FEET THE

BORING WAS OFFSET AND RE-DRILLED

GRAY SHALE

40.C

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA
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Boring Record

BORING NUMBER J-12B

DATE DRILLED
9-26-88

JOB NUMBER K-88195

PAGE 2 OF 2

PENETRATION·BLOWS PER FOOT
00 MN°'

ELEV.
DESCRIPTION. 5 10 20 30 40 5060 80 1

...
GRAY SHALE

54.2 ----
BORING TERMINATED

•

•
REMARKS:
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Soil Test Boring Record·

J-13A
BOFUNG NUMBER

DATE DRILLED 9-28-...;:8...;:8 _

JOB NUMBER K-88195

PAGE -..1._ OF _2"--__

17

47

8

14

12

11

35

14

93

PENETRATlON·BLOWS PER FOOT
00 bN"

ELEV

*DESCRIPTIONDEPTH (FT.)
5 10 20 30 40 5060 80 1

VERY STIFF MOTTIuED BRmVN SILTY

1.5 CLAY - FILL

•
BLACK FLY ASH '"1--.

"\

~-
1\

\
14. ~------ f\

1/""

I "')/
V

V

./
V

-.

/
J
"\

~ ..

.1

140.0
~.;•

•

REMARKS: * ELEVATION TO BE PROVIDED BY TVA
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.~ Law Engineering

Soil Test Boring Record

J-13 ABORING NUMBER _

DATE DRILLED 9-28-88

JOB NUMBER K-88195
PAGE 2_OF __2__

2

1

5

PENETRATlON·BLOWS PER FOOT
5 10 20 30 40 5060 80 100 "N"

4

ELEV

*
DESCRIPTION9'OTtjIFT.)

"-
~-

BLACK FLY ASH

rl-

47.5
\

DENSE SAND At'm GRAVEL -ALLUVIUH ...
f!

52.5 '"-- - - -- -- - - -- V
FIRM VERY SILTY

JCLAY - ALLUVrut1

-

64.0
REFUSAL

•

•
REMARKS: * ELEVATION TO BE PROVIDED BY TVA
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BORING NUMBER _,U.,J.::-...L1 ...l.3 .o.B _

DATE DRILLED 9/29 - 30/88
.JOB NUMBER __..:;.K~-..::8..::8..::1..::9..:;.S _
PAGE l_OF __3__

PENETRATION-BLOWS PER FOOT
00 "N-

ELEV.
DESCRIPTIONDEPTH (FT)n n * 5 10 20 30 40 5060 eo 1

p.S t---"\ TOPSOIL ..-
~

BROtVN SILTY CLAY AND
WEATHERED SHALE

14.0

GRAY ASH

40.0•

•

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA
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.~ Law Engineering

Boring Record

J-13BBORING NUMBER _

DATE DRILLED 9/29-30/88
JOB NUMBER K-88195
PAGE 2_

0F
_3__

PENETRATION-BLOWS PER FOOT
00 "N"

ELEV,
DESCRIPTIONDEPTH (Ft)-,en' 'r, 5 10 20 30 40 5060 80 1

,--
GRAY ASH

45.0 - - - - - - - -
ASH AND SAND (VERY h'ET)

"

65.0

GRAY SHALE WITH ZONES OF
LIMESTONE AND SANDSTONE

j 80.0•

•

REMARKS:
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.1... Law Engineering

Boring Record

BORING NUMBER __J_-_l_3_B _

DATE DRILLED 9/29 - 30 /88

JOB NUMBER K-88195
PAGE 3 OF _3__

PENETRATION-BLOWS PER FOOT
00 -N"

ELEV.
DESCRIPTION

5 10 20 30 ~o 5060 80 I..-
GRAY SHALE WITH ZONES OF

82.0
LIMESTONE AND SANDSTONE

BORING TERMINATED

.

•

•
REMARKS:
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BORING NUMBER~ Law Engineering

Soil Test Boring Record

J-14 ----
DATE DRILLED 9-23-88

JOB NUMBER K-88195
PAGE 1_ OF _1__

@~e>TH (FT.) DESCRIPTION
ELEV

*
PENETRATION·BLOWS PER FOOT

5 10 20 30 40 5060 80 100 "N"

7

2

6

5

1

11

10

11

• 50
0.3

1.0 GRAVEL ...

STIFF RED-BRONN SILTY CLAY- FILL II
3.5 1-------------- !FIRM MOTTLED DARK BROWN SILTY CLAY

FILL ,6.0
1-- _____________

FIRM RED-BROWN SILTY CLAY WITH
TRACE ORGANICS - FILL •8.5 -- - -- -- -- -- -- ~ /
FIRM MOTTLED DARK BROt'lN
SILTY CLAY - FILL r11.0

ivERY LOOSE BLACK SILTY SAND AND
GRAVEL - ALLUVIUM •--- 14.C IJ---

16.0 ;--.----.------- - r-",

'"LOOsE' BROt'lN AND GRAY SILTY CLAY

~WITH BLACK STAINING - ALLUVIUM

22.5

J
VERY HARD GRAY WEATHERED SHALE

25.3 -- --
BORING TER1lINATED

•

•
REMARKS: *ELEVATION TO BE PROVIDED BY TVA
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J-14A
BORING NUMBER _

DATE DRILLED 9-22-88

JOB NUMBER __K:.:.-_8-::-8:...:1:...:9:...5=---~__
1 OF __1__

PAGE

.4.. Law Engineering

Boring Record
~~U" (FT.) DESCRIPTION

ELEV.

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 MN"

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

• 17.\. T7\MISH GRAY=, SILT WITH TRACE OF ASH
- FILL

19.L

~lEATHERED BROWN AND ':'AN SHALE

25.~------

BORING TERMINATED

•
REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-00019902
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Boring Record

J-14B
BORING NUMBER

DATE DRILLED 9-22-88

JOB NUMBER K-88195

PAGE
1 OF 1

DESCRIPTION

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

ElEV.

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 "N"

•

•

18.01------------------1

GRAY BROWN SILTY CLAY WITH A
TRACE OF ASH

REFUSAL
24.5

BROWN AND GRAY TO GRAY SHALE
WITH CALCITE SEAMS

40.0

BORING TERMINATED
REMARKS:BORING ADVANCED USING· AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-00019903



PAGE

.~ Law Engineering

Soil Test Boring Record

BORING NUMBER _-,-J_-..::cl~5 _

DATE DRILLED -2::.2.....3:...;;8:;.::8'-- _
JOB NUMBER K-88195---:1-----:1:---

OF _

10.51--:~~--------~------f
LIGHT BROWN VERY WEATHERED SHALE-
RESIDUUM12. 0 ~=~;..;:;.:::;.;:...--

2.0

4.0

DESCRIPTION

STIFF MOTTLED REDDISH-BROWN SILTY
CLAY - FILLt---------_
STIFF MOTTLED BROWN SILTY CLAY
WITH ROCK FRAGMENT - FILL

SOFT TO FIRM REDDISH BROvm SILTY
CLAY - RESIDUUM

REFUSAL·

ELEV. PENETRATION-BLOWS PER FOOT

* 5 10 20 30 40 5060 80 100 "N"

lie 1 3

•• 1 0

..!
I.-

... 4

~
"- 9

t'--
~.-

2 5

• 50
0.5

•

•
REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-00019904



.4.. Law Engineering

Boring Record

J-15ABORING NUMBER _

DATE DRlliED _9.<.--....2.=.1_-""'8""'8 _

JOB NUMBER _..;;.K.;..-...::8...::8...::1...::9...::5~ _
PAGE 1_ OF _1__

8~'(JH (FT.) DESCRIPTION

TM~ISH-BROWN TO BROWN SILTY
CLAY

ELEV

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 "N··

8.0 - - - --
GRAY-BRONN SILT WITH SHALE
FRAGMEf·nS

13 5 REFUSAL. t-------~..;;.;;~~-------f____1

GRAY SHALE

•
25.2 1- _

BORING TERMINATED

• 40.0

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-00019905



•J... Law Engineering

Boring Record

J-1SB
BORING NUMBER _

DATE DRILLED 9-21-88

JOB NUMBER __K_-_8:;-8_1_9_S_-:::-__
1 2PAGE OF _

DESCRIPTION
ElEV.

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 ~NN

WEATHERED SHALE

3.0 I- - - - - - - -
BROWN AND GRAY-BROWN SILTY CLAY
WITH TRACE SHALE FRAGMENTS

14.0.-----------------1---+
GRAY SHALE

•

• 40.0

REMARKS: BORING ADVANCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-OOO 19906



~ Law Engineering

Boring Record

BORING NUMBER ...;;,J_--"'l.;;;.S.=;.B _

DATE DRILLEO 9-21-B8
JOB NUMBER __K_-_8_B_1_9_S _

PAGE 20:... OF ---,2,,--_

ca'?fT~ (FT.)

GRAY SHALE

44.2 t------

DESCRIPTION
ELEV. PENETRATION-BLOWS PER FOOT

5 10 20 30 40,5060 80 100 -N"

BORING TEID1INATED

•

•
REMARKS:

TVA-00019907



DESCRIPTION

.~ Law Engineering

Boring Record
cP.15'TH (FT.)

O. L i"-.. TOPSOIL ~ r-'-------------_../
RED-BROWN AND BRO~~ SILTY CLAY 
FILL

ELEV.

*

BORING NUMBER J-16A
1 O:::--...,5~-....,,8'""'8,.-----

DATE DRILLED -:-:------

JOB NUMBER K_-_8_B_1_9_5 _

PAGE 1 OF __2_

PENETRATION-BLOWS PER FOOT
5 10 20 30 40 50 60 80 l00"N'"

•

•

13.0 . _

GRAY BROWN SILTY CLAY - FILL --
(SOME OF THE SOILS APPEAR TO BE
ASSOICIATED WITH AN OLD ROAD
SURFACE)

18.01- --1

RED BROWN SANDY CLAY
(SLURRY) - POSSIBLE RESIDUUM

~O.O

REMARKS: * ELEVATION TO BE PROVIDED BY TVA

14.(

TVA-00019908



.~. Law Engineering

Boring Record

J-16A
BORING NUMBER :-:--;:--==-- _

10-5-88
DATE DRILLED _

JOB NUMBER K-88195
PAGE 2 OF _2__

DESCRIPTION
ELEV

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 40 5060 80 100 "N"

GRAY BRmVN SANDY CLAYEY SILT ~mICH

GRADES TO GRAY CLAY-SAND -RESIDUUM

•
61.01-- -- -- -- -- -- -- -

GRAY SANDY CLAY CONTAINING
lYEATHERED SHALE FRAGMENTS
-RESIDUUM

64.71-----------------11----4
REFUSAL

•
REMARKS: * ELEVATION TO BE PROVIDED BY TVA

TVA-OOO 19909



~ Law Engineering

Boring Record

BORING NUMBER 3-16B

DATE DRILLED
9-23-88

JOB NUMBER K-88195

PAGE 1 OF 2

DESCRIPTION

RED-BROWN SILTY CLAY WITH SMALL
ROCK FRAGMENTS - FILL

ELEV,

*
PENETRATION-BLOWS PER FOOT

5 10 20 30 ..0 5060 80 100 -N"

10_ 0 r- - -
RED TO RED-BROt~ TO BROtrn SILTY
CLAY - FILL

•
20.51- -1

BROWN SILTY CLAY - POSSIBLE
TOPSOIL

GRAY A..~D BROWN SLURRY ~HTH ROCK
FRAGl-lEN'TS

•40.0

REMARKS: BORING ADVMJCED USING AIR ROTARY EQUIPMENT

* ELEVATION TO BE PROVIDED BY TVA

TVA-00019910



~ Law Engineering

Boring Record

BORING NUMBER J-16B

DATE DRILLED
9-23-88

JOB NUMBER
K-88195
2 2

PAGE OF

PENETRATION-BLOWS PER FOOT
5 10 20 30 "0 5060 80 100 oN"

ELEV.
DESCRIPTION.f)

...
41. 0

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

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

,

' .

156.0
BROWN AND GRAY SHALE

-3.0
BORING TERt1INATED

I

~

•

REMARKS:

TVA-OOOI9911



• SINGLETON LABORATORIES

SOIL PROFIL~ SPLIT-SPOON

PROJECT: KINGSTON FP
BORING: SS-1 5TAIION:
DATE DRILLED: 7/2B/94

FEATUR8 DREDGE CELLS
RANGE:

PREPARED BY: mhd

SHEET 1 OF 2

SURFACE EL: 752.0
CHECKED BY: ~

•

•

DEPTH SPT if

EL ~O6 W LL PI GR FIELD OESCRIPTIONft. (N)

r- -
r- I- 750 -
r- -
r- -
~5 ~

TN C GY 51 CL. 0 --r- eL 12.4 31 12 5 -I---
r- ~ 745 -
f- --

1
-- 10 I---

LT BRN 51 CL w/TR GY TS, MST -
t- eL 19.2 26 8 9 -I---
I- 740 -
I-

]...
I

15 I,-.. '""--
BRN S1 CL, 0 -...,

17.0 6 r- CL 26 8 ....,
I---

~
I- 735
I-

-.
ir-

-4
i20 If-- ~

BRN G GY S1 CL, Y MST -j
r- CL 27. i 26 8 9

~I--- I... 730 jr-

I- -
......- 25 1---

BRN G GY 51 CL, V MST -- CL 24.1 26 8 9 ---- 725 -
r- -
I- -
I-- 30 I---

SY SI SC TR GV. ..1ST (FA) -
r- SM is.6 NP NP 10 -~
I-- 720 -

-
I-- -
I-- 35 -I

l' '-5' *LAB CLA5SIF.

TVA-00019912



•
SINGLETON LABORATORIES

SOIL PROFIL~ SPLIT-SPOON
SHEET 2 OF 2

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

FEATUR~ DREDGE CELLS
RANGE:

PREPARED BY: mhd
SURFACE EL: 752,0
CHECKED BY: TA~

•

•

DEPTH SPT *
EL

(N)
lOG H LL PI GR FIELD DESCRIPTION

ft.

SM 27.6 NP NP 10
GY sr SO, V MS7 (FA),.. -....--- r- 7~5 -

- -
.... '--- --- - -- - -- - - - -
i-- 40 REFUSAL -
"- GROUNO WATER LEVEL - B'9- -
- 710 -
- -
- -
- 45 -
- -
- r- 705 -
- -
- -
- 50 -
- -
~ r- 700 -
I- -
I- -
ro- 55 -
~ -
I- 695 -
I- -
I- -
I-- 60 -
I- -
fo- 690 -
- -
- I

...
- 65 i -
- -
- 6B5 -
I- -
- -
-- 70 -
1 • •-5' *LAB CLASSIF.

TVA-00019913



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

PROJECT: KINGSTON FP
BORING: SS-2 S1ATION:
DATE DRILLED: 7/27/94

FEATURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd

SHEET 1 OF 2

SURFACE EL: 764.0
CHECKED BY: tAL-

DEPTH

ft.
EL

SPT
(N)

*
LOG w LL PI SR FIELD DESCRIPTION

13 SM 25.6 NP NP 10
t----

SM 28. 1 NP NP 3
~

-

-
-

-
-
-
-

-

,-
-

-
-
-
-

-

-
-

-

-
-

-

BRN 51 CL w!GY, TR TS. 0

R-BRN SI CL, TR GV. 0

R-BRN S1 eL, T~ av, MST

GY SI SO w/TR GV (FA). Y M5T

SY SI SO w/SV (FA). W

BRN SO WI CL (FA). W

2

2

2

59 2821.9

28.0 59 128
MH
CH

t----

SM 19.0 NP NP 10

14

10 . Ig~- 22.B 59 28

B

750

735

~ 760

I- 755

- 745

I- 740

I- 730

l-

I-

I

1--5

l

I-

-

~ 15

-
- 20

-
I-

~ 25

f- 30

l-

I-- 35

•

•
1· ·-5' *LAB CLASSIF.

TVA-00019914



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 2

PROJECT: KINGSTON ..FP FEATURE: DREDGE CELLS
BORING: 5S-2 STATION: RANGE: SURFACE EL: 764.0
DATE DRILLED: 7/27/94 PREPARED BY: mhd CHECKED BY: ,A l--

DEPTH SPT *
EL

(N)
LOG w LL PI GR FIELD D:SCRIPTION

ft.

9
Brn: sI CL wIG)' S1 (FA). Y MST- - CL 33.6 26 8 -

- -
- -
~ .. 725 -
- 40 I--- ORNS & SY 51 Cl. Y MsT -
- 3 CL 20. ~ 26 8 9 -
- -
- -
- .. 720 -

• -- 45 GY SO mix w/PKTS GY Cl, MST -
f- 28 ML 14.0 NP NP 8 --~ '-

f- -
f- .. 715 -
- 50 -

ML NP NP GY SO mix w/?KTS GY CL. MST -f- 50+ 15.8 8
... _o- f-- -- - - -- - - -- -
~ REFUSAL -
... 710 GROUND WATER lEVEL a5'S- -
-- 55 -
f- -
- -
- -
- 705 -
- 60 -
- -
- -
- -
- 700 -
-- 65 -

• - -
f- -
I- -
f- ~ 695 -
i-- 70 -
i' '-5' *, '13 CLASsIF.

TVA-00019915



• SINGLETON LABORATORIES

SOIL PROFILE: SPl!7-SPOON
SHEET 1 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CEllS
BORING: SS-3 STATION: RANGE: SURFACE El: 773.0
DA TE DRIllED: 7/28/94 PREPARED BY: mhd CHECKED BY: TAl-

DEPTH SPT *El lOG W Ll PI GR FIELD DESCRIPTION
ft. (N)

- -
~ -
~ 770 -
~ -
~ 5 I-- (FA) . MS"T -

ML NP NP 12
GY Cl SI

~. 25 23.3 -
I---

~ -
~ ~ 765 -
.... -
- 10 ~

GY SO Cl. TR GY (FA) . V MST -

• - 5 - SM 23.0 NP NP 10 -
>---

~ -
~ 760 - ,

.... -

......- 15 - GY SO Cl. TR GV (FA) . V MST -
L 4 SM 28.6 NP NP 10 -
L -
I

-
L 755 -
L -

b20
I 1

I-- GY SO 51 Cl. TR GV (FA) • w -
SM 2B.6 NP NP 10 -
I---

~ -
f- 750 -
- -
- 25 I--- GY SO SI Cl, TR GV (FA) I w -
~ 2 SM 27.1 NP NP 10 -

I--
f- -
f- ~ 745 -
~ -
~ 30 I-- GY SO SI Cl, TR GV (FA) I H -
~ 1 SM 27.0 NP NP 10 --• ... -
... 740 -
~

-
"""- 35 - -
l' '-5' *lAB ClASSIF.

TVA-00019916



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

PROJECT: KINGSTON FP
BORING: SS-3 STATION:
DATE DRILLED: 7/26/94

FEATURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd

SHEET 2 OF 2

SURFACE EL: 773.0
CHECKED BY: TAL..

•

•

DEPTH SPT *EL
(N) LOG w LL PI SR FIELD DESCRIPTIONft.

ML NP NP 12 GY SO 51 CL. 7R GY IFAJ. W
~ 2 28.8 ....,-

~
~

~ - 735
~

~ 40 --iGY SO 51 Cl. TR GV (FA) • w
~ 2 SM 22.0 NP NP 10 -!

~
~ -
~ r- 730 ' -
~ -
~ 45 ~

GY CL 51. TR SV (FA) • w -
~ - ' ML 33.9 NP NP 12 -"... -- r- 725 -'- -r50

1-
~ GY CL 51 w/GY (FA). Y MST -

ML 15.7 NP INP
B -

I
1------0

I -I II

I
I

~
~ 720 I I -

, -
I 55, - INP

-,

~
150+ GY CL 51. TR GV -ML 5.8 NP 12
I I -

r- 715 I '--- - - - - - - - - -i

~
REFUSAL -

60 GROUND WATER LEVEL - g'S- -
-

~

~ 710

-
~ -
~ -
~ 65 -- -
~ -- ~ 705 -- -
~ 70 -
l' '-5' * JLA8 CLASSIF.

TVA-00019917



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 1 OF 2

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-4 SiATION: RANGE: SURFACE EL: 752.0
DATE DRILLED: 7/26/94 PREPARED BY: mhd CHECKED BY: [A'-

DEPTH SPT *
EL LOG W LL PI GR FIELD DESCRIPTION

ft . IN)

.-

~ 750
~

.-

"'"- 5 ~ LT BRN SI CL wiTS, 0 -
- 10 CL 14.2 26 8 6

~- 745
~

l-

I-- 10 ~ BRN S GY 51 CL wiTS. MST -
CL- 26 4 1• ~ 3

-l11.-
23.B .,

~ I- 740
.- .
.-

~ 15 ~ I
(FA) . V MST -

I 31 12

1

5
TN S GY S1 CL

- ,8 CL 22.3 .

I -- ... 735
-
r- I I Ir20 I I f--- TN S1 SO, MST -

I 14 SM 20.9 NP NP ,3
I ~I- 730 I

Il-

I- I - ,

I-- 25 I--- TN S1 SO, MST - '!

~ - SM 34.8 NP NP 3
I---

~ 725

II- -
I- -
I-- 30 ~ -TN S1 SO. MST
I- 7 SM 21.4 NP NP 3 -

f---• ~ 720 -
~ -
~ -
I-- 35 I '--- -
l' '-5' *LAB CLASSIF.

TVA-00019918



TVA 00019919

• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

SHEET 2 OF 2PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-4 S.TATION: RANGE:" SURFACE EL: 752.0
DATE DRILLED: 7/26/94 PREPARED BY: mhd CHECKED BY: 7;4L-

DEPTH SPT ..
EL LOG H LL PI GR FIELD DESCRIPTIONft. IN)

-- -
-- 715 36 SM 20.4 NP NP 3 TN SI SO, MST

-
-- I -
-- ~

~ - - - - - - - -....... 40 REFUSAL -
-- GROUND WATER LEVEL .. 9'0· -
~ 710 -I- -I-

-
~ 45 .-• -- I -~

l- I- 705 I -l- I -
l-

I -
~ 50

I -I- -I- 700 I -i I -~ I -

t 55

~
I I -
I I -

695

I -

t -I I
-I I

60

f
I -l- I -t 690 I I -
I i -L I -I~ 65

I -
l-

I
-

I- 6B5 I

-• I-
-

I-
-

~ 70 I -
l' '-5' *LAB CLASSIF.

-



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 1 OF 2

PROJECT: KINGSTON FP
BORING: 5S-5 STATION:
DATE DRILLED: 7/27/94

FEATURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd
SURFACE EL: 764.0
CHECKED BY: Tti- L

•

•

DEPTH SPT *
EL LOG W LL PI SR FIELD DESCRIPTION

ft. (N) -
I

~ -
f- -
~ -
~ I- 760 -
~ 5 ~ R-BRN SI Cl w/TR CTH. 0 -
f- iB

~
19.6

1
59 28 2 -

f-

I
-

~
-

I- 755 I -
10 L'1.t1- BRN SI Cl w/GV. D -

14 CH 24.2 59 28 2

~
~

I

I
;

750 ~

I I I.
15 I

'CL- I BRN SI Cl -]I : I1
w/PKTS SY CL 51, TR

54 ML 23.5 26 4
I CHi, MST -ff- I

f- -t
~ 745

24.3 INP
1

~ 20 GY SI SO. TR GV (FAI , MST I
I 20 SM NP 10

~
-I

"-1
r -I
l- I- 740

I

1t- 25
3 CL 20.9 26 8 6

LT BAN SO 51 CL, TR BV, V MST

f-

f- -
f- ~ 735 -
f-- 30 TN & GY SI el. V MST -
f- 14 CL 23.6 31 12 5 -
f- -
f- -
f- 730 -
~ 35 '--- -
l' '-5' *LAB CLASSIF.

TVA-00019920



• SINGLETON LABORATORIES

SOIL PROFILE: SPLll-SPOON

PROJEC1= KINGSTON FP
BORING: 5S-5 STAl.l0N:
DATE DRILLED: 7/27/94

FEA1UR8 DREDGE CELLS
RANS8

PREPARED BY: mhd

SHEEI 2 OF 2

SURFACE EL: 764.0
CHECKED BY: rA. L

.....

ttI LAB CLASSIF.
1 -5

DEPTH SPT If

a
IN)

LOG )of LL PI GR FIELD DESCRIPTIONft.

16 21.5 7 I BRN SI CL w/6Y FA, V MSTroo ML NP NP
f--

f-

i-

i- ~ 725
I

40 i- ~

ORNG CL SO, Y MSTf- 2 SM 24.2 NP NP 3
~

If- -
I- -
i- ~ 720 -
f- 45 ~

TN CL S1 w/PKTS BY FA. V MST -
I- 2 CL 21.9 26 8 9 -i---
I- -
l-

I -
I- 715

I -r50 I---
LT BRN SI so w/SV, V MSI30 scI 10.B INP NP 4SM

l-
I I

~
710 I I

55
150+

I--- ; BAN & GY CL 51, FA, MSI
1 ~ 13.9 !NP NP 12 - - -- - - - -I I i REFUSALIr

~
I

I GROUND HAlER LEVEL • 20'
~ 705

r60

l Il I700 -
65 I -

t -I
I -

f-

t I -
i- 695 -
I-- 70

I -
.. .

•

•

TVA-00019921



• SINGLETON LABORATORIES

SOIL PROFILe 5PLI7-5POON

PROJECT: KINGSTON FP
BORING: SS-6 STA~10N:

DATE DRILLE~ 8/1/94

FEATUR~ DREDGE CELLS
RANGE:

PREPARED 8Y: mhd

SHEET i OF 2

SURFACE EL: 773.0
CHECKED 8Y: rA ~

•

•

DEPTH SPT *EL
(N)

lOG w LL PI SR FIELD DESCRIPTIONft.

~ I -,,
I- -- 770 -,... -- 5 I--- GY Sl (FA). MST -
~ 24 ML 25.2 NP NP 12 f -I--- !
~ -
~ 765 -
~ -
~ fO ~

GY SI (FA). MST -,... 5 S.M 19.7 NP NP 10 --- -- 760 -
~ !

~
I IBY SIr 15 I---

so (FA). MST2 SM 28.8 NP NP 11 ..J

t ~755 ,

~
I Il 20 1-L

;

GY 51 (FA). MST -ML 25.8 NP NP 12 -I --~

r
I -

~ 750 I -
~ I -I~ 25 I I BRN SI CL wlGY FA, TR GY. V totST

1
I

j3
ML 23.3 NP NP Br I - I~

,
I I II

~ r 745
~

~ 30 - GY 51 (FA), W -- 1 I ML 32.7 NP NP 12 I -
~ I -
~

r
740 -

~ -
to- 35 "'"--- -

i' '-5' *LAB CLASSIF.

TVA-OOO 19922



• SINGLETON LABORATORIES

SOIL PROFIL~ SPLIi-SPOON
SHEEi 2 OF 2

PROJECi: KINGSiON FP
BORING: SS-B STATION:
DATE DRILLED: B/1/94

FEAiURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd
SURFACE EL: 773. 0
CHECKED BY: -rAe..-

•

•

DEPTH SPT *EL
(Nl

LOG W LL PI GR FIELD DESCRIPTION
ft.

9 CL 19.6 26 8 9
BRN CL 51 mix w/FA

- -..--- -
- ~ 735 -
- -- 40 ~ BAN 51 SO, V M51 -
- 12 SM 19.4 NP NP 3 -

~- -
f- 730 -
f- -
....... 45 BRN SI SO, V MSj -
~ 1 SM 29.3 NP NP :3 --- -
- I- 725 -,

-

~- 50
'NP:3 SM 21.8 NP 3

BAN SO CL, V M5T
-
~ ,

~
I 720 ~

r
!

I
55 --J

f
I ---- GY 51 SO w/FA,ML NP NP B

MST J6 22.3
~

I

~ 715 -
- , -
- 60 ~ I GY SI, FA. MST -
- 50+ ML 9.9 NP NP 12 -

~

bFUSAL - -.
~ -
~ ~ 710 I - I - - - - -I

f-
\ t -I

'GROUND WATER LEVEL • is' 7·f-- 65 -
~ -
f- -
f- ~ 705 I -
f- -
~ 70 -
l' ·-5' *LAB CLASSIF.

TVA-OOO 19923



. SINGLETON LABORATORIES• SOIL PROFILE: SPLIT-SPOON
SHEET 1 OF :3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-8 STATION: RANGE: SURFACE EL: 782.0
DATE DRILLED: 8/2/94 PREPARED BY: mhd CHECKED BY: ~\..-

OEPTH SPT * Ift.
EL

(N)
LOG W LL PI GR FIELD DESCRIPTION

- j
-0

I I

""" 780 -l
I

"""
J

I

"""

~--5 I--- GY SI (FA). TR BV. 0
~ 50+ SM 17 .6 NP NP 10 ...,

I--- ]""" - 775
-
~ -
~ 10 - BY 51 (FA). TR BV. 0 -

• ~ 50+ . SM 18.4 NP NP 10 --
""" r- no -
.... -
- -
'-- 15 - I GY SI (FA), TR av. D -
.... 50+ SM 21.9 NP NP 10 -
- - 765 -
- -
f-

I IBY 51 so (FA). MST

-
~ 20 I--- .....J

I

f- a SM 4:3.9 NP NP H 1
"""

I 760 ....,

- I -
- -
- 25 GY SI so W/GV (FA). MST -
"""

·15 SM 17.9 NP NP 10 -

I
----f- 755 -

f- -
"""

-
~ :30 1- - BY SI (FA). W -
~ I ML :31.7 NP NP 12 -- I• "- ... 750 -
~ I -
- -
- 35 - - ,
l' '-5' * I ILAB CLASSIF. I I

TVA-00019924



SINGLETON LABORATORIES• SOIL PROFIL~ SPLIT-SPOON
SHEET 2 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: SS-8 stATION: RANGE: SURFACE EL: 782.0
DATE DRILLED: 8/2/94 PREPARED BY: mhd CHECKED BY: TAL

IDEPTH * W]~;
I

LOG SA FIELD DESCRIPTION !. ft.

24.4 12 BY sf (FA). MST
~ML NP NP

Ii 1I
I -
I -

40 -
1

3
GY S1 (FA). MST

ML 23.B ·NP NP 12 -I
~ 740 -I

~
-

1~ 45
I 9 . 31.2 12 GY S1 (FA). MST

• r -ML NP NP
1- 735 i

~ l
""1

I

r 50 GY CL S1 w/LUMPS TN S1 C~ MST 14 ML 22.3 NP NP e

I
1

730 j
;

~ I ! I
I

l I
,

55
I I I ~

~
I

1 7 IMOTT BRN/TN/GY SI CL. MS1
1 13 ML 18.2 INP NP """l

~ 725 I I ~
I I lI

I
I I I.... j

!
J I 1~ 60 , IMOTT BRN/TN/GY SI CL. MS7

~ l 113 ML i8.6 INP I NP 17

I- 720 ~ I I II I

I
,

1I I
65 I

I~
,

I t TN SI SO. W

~7J
SCi 27.7 I NP NP 4

I I• 715 I JI I
I I I

I ! -1I

t_··S
' I*LAB CLASSIF .

!
f

i
--------- .

J

TVA-00019925



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 3 OF 3

PROJECT: KINGSTON FP
BORING: SS-B S7-ATION:
DATE DRILLED: 8/2/94

FEATURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd
SURFACE EL: 782,0
CHECKED BY: 771 L

NP NP24.9

- i

DEPTH SPT if

EL LOG
ft. (N)

5 8M

710

LL PIT:l
10

FIELD DESCRIPTION

BY SO S1 FA. W

75 SCi TN 51 SO, V MSI
7 22.7 NP NP 4

705
- - - - - -

~
REFUSAL

aD ~
GROUND WATER LEVEL • H' 3-

• 700 -l

~
85

695

90 1
690 I J

-J

i
-t

95

685

•
100

105

l' '-5'

680

if
LAB CLASSIF.

TVA-OOO 19926



• SINGLETON LABORATORIES

SOIL PROFIL~ SPLIT-SPOON

PROJEC7: KINGSTON FP
BORING: SS-9 STATION:
DATE DRILL~ 8/2/94

FEATURE: DREDGE CELLS
RANGE:

PREPARED 8Y: mhd

SHEET 1 OF 3

SURFACE EL: 795.0
CHECKED BY: TAL.-

•

•

J

DEPTH I SPT *EL
(N)

lOG w LL PI GR FIELD DESCRIPTIONft.

I
795-

~ I -
f-

-I
f-

LBO
-j

f- -
f-- 5 f---

BY SI (FA). MST -I

~ 20 ML 17.8 (P NP 12 -f---
fo- -
~ -
I- -
f-- 10 ~ 7B5 r---

GY S1 (FA). MST -
f- 50+ . ML 19.5 NP NP 12 -r--
~

I -
f- -
~ -
I-- i5 I- 780 f--

BY 51 (FA). MST -I

f- 44 ML 20.1 NP NP 12 -r--
f- -
I- -
l I

I -,
Ii

20
,

n5 -
r !46

r-- GY 51 (FA), M5T
~ ML 18.3 INP NP l 12 -

I
r-- I

~
r
L I!
;--
I-- 25 .... 770

BY 51 (FA). MST lf- B ML 30.2 NP NP 12
r--

j~

f-

f- -
I-- 30 ~ 765 GY 51 (FA), H -
fo- 5 ML 35.2 NP NP 12 --
~ -
~ -
f- -
I-- 35 760 "---- -
l' '-5' tf

LAB CLASSIF.

TVA-00019927



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON
SHEET 2 OF 3

PROJECT: KINGSTON FP
BORING: SS-9 STAJION:
DATE DRILLED: 8/2/94

FEATURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd
SURFACE EL: 795.0
CHECKED BY: TAl.-

•

•

DEPTH SPT If lEL
(N)

LOG w LL PI GR FIELD DESCRIPTION
ft. - I,"''''

12 ML NP NP BY 51 (FA), W

~
l- 17.3 12

~-
I-...

[
40 I755 -BY SI (FA), W

i ML 31.0 NP NP 12 -
-

I- -
I- l -
- 45 750 -II GY SI (FA), D
I- - ML 23.0 NP NP 12 -
- -
- -
- I

-
- 50 745 -GY 51 (FA), TR GY, H
- - ML 31.7 NP INP 12

j~-
I

, I
55 ~ 740 ~ BY SI (FA), TR BY, W

r 5 ML 30.0 NP NP 12 --t -
-

I -
I-- 60 ~ 735 I ~

INP
BY 51 (FA), TR GY, H -

I- is ML 32.S INP 12 -
I---

II- -
-- -

! I -I-r65 730 I SAN S1 CL w/GY SI (FA), MST -
- ML 26.9 NP NP 8 -,

t I
I--- -

-
l- I -
I-- 70 ~ 725

:SI~
I

l' '-5· If ILAB
-- ( J

TVA-00019928



• SINGLETON LABORATORIES

SOIL PROFILe SPLIT-SPOON
SHEET 3 OF 3

PROJECT: KINGSTON FP FEATURE: DREDGE CELLS
BORING: S5-9 ST~TION: RANGe SURFACE EL: 795.0
DATE DRILLED: 8/2/94 PREPARED BY: IIhd CHECKED BY: TAL

DEPTH SPT If Ift.
EL

(N)
LOG w LL PI GR FIELD DESCRIPTION

S,3 CL 26 8 9 BRN, TN & c;y 51 CL, TR CL, MST -~19.2
i....

J
I

I

I j
75 720

1
26 IORNS-BRN S! eL, MST

19 CL 19.5 8 6

I

L
80 715 ,

I GY so SI, W• 4 SM 20.5 NP NP 110

~L I II
I

,

85 ~ 710 TN 51 so J
I 19 23.1 NP NP 14

II

I
L- 90 705
L GY SI SO

8 23.1 NP NP 4
I I

•
I

..,

~
I - -I ~-----

95 r 700 REFUSAL
GROUND WATER LEVEL - 29'

I I
I

~~ 100~ 695

.~ I
105 ~ 690

l' '-5'
__~*LAB CLASSI~_

TVA-00019929



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

PROJECT: KINGSTON FP
BORING: 55-10 STATION:
DATE DRILLED: 8/8/94

FEATUR~ DREDGE CELLS
RANGE:

PREPARED BY: mhd

SHEET 1 OF :3

SURFACE EL: 797.5

CHECKED BY: jr~

TR BV, M5T

{FA). MST

(FA), MST

BY 51 (FA). MST

IBY Sl

I

I
I

12 I BY 51

12 I GY SO 51.

I I
I
I

I
112
I
I
j
J

NP

NP

I I GY 51 (FA). MSTNP 12

I
22.1 !NP

15.0 NP

24.7 NP

27.4 NP

29.1 NP

ML

ML

50+ ML

26 ML

114 ML
I

785

780

* lit
LAB CLA5S1F.
.---....-. -......4-._

775

I
! 4 ML

I
770 i

765

~ 790

5

o:~~---f-~::;"';::=-;-+I_L_~-+-G_KB_·I-+-I_s_R-+- F_IE_LD__DE_5_C~IPTI_O_N-_._·~---I--+l
~ Jt 795 1

I. -+
BY 51 (FA), M57 --t

17.3 NP NP 12

TVA-00019930



• SINGLETON LABORATORIES

SOIL PROFILE: SPLI,-SPOON

PROJEC7: KINGSTON FP
BORING: S5-10 STATION:
DA7E DRILLED: 8/8/94

FEA7URE: DREDGE CELLS
RANGE:

PREPARED BY: mhd

SHEE7 2 OF 3

SURFACE EL: 797.5
CHECKED 8Y: TA l.-

•

•

DEPTH SPT * !EL
(N) LOG w LL PI GR FIELD DESCRIPTION jft.

I
SM NP NP H

Sy 50 51 (FA) w/SY, w
~

~ i8 31.2-...
-+... ~ 760

I ~l-

I-- 40 I---
(FA) , Y M5T 1ML NP NP 12 GY 51I-- 9 31.4

I---...

4... I- 755

...

.~
I-- 45 I---

SY SO 51 w/GV (FA) , V MS7.ML NP NP 12I- - 27.0

J
l-

I-- 750
.l-

I-- 50 I-----
GY SO SI w/GV (FA) , V M5T.- - ML 27.2 NP NP 12

I----- .I-
-I- 745

-I-

-I-- 55

~
I----- IGY PGD SI SO (FA) • V MS7

_.
I- 6 SM 30.7 NP NP 11 -I-

-I- 740
-I-

-I-- 60
GY PGO SI 50 (FA) , VMS, -I- 9 SM 16.4 NP NP 11 -I---...

-... ~ 735
-... -I-- 65 I---

CRS PGD SI SO w/GV (FA] -I- 25 SM 19.4 NP NP 11 -I-

-l- I- 730
-l-

i -
I-- 70 -
l' '-5' *LAB CLASS1F.

----------
TVA-OOO 19931



• SINGLETON LABORATORIES

SOIL PROFILE: SPLIT-SPOON

PROJECT: KINGSTON FP
BORING: SS-10 STATION:
DATE DRILLED: B/B/94

FEATURE: DREDGE CELLS
RANGE:

PREPARED BY: mhd

SHEET 3 OF 3

SURFACE EL: 797.5
CHECKED BY: TIl L..

•

•

I * IDEPTH SPT IEL LOG W LL PI SR FIELD DESCRIPTION I
ft. (N) I

I

8 BRN SI CL 'W/PKTS GY SI (FA), •I- 39 ML 19.0 NP NP --'
I---- V MST !l-

I
I

I725
~ -!

:~

~I -.,
~ 75

BRN & GY S1 el, V MST ----!
l- i? CL 19.2 26 8 9 -1I-

1720
!-

-il- I

J-- BO I----
ORNG-BRN SO SI CL, MST..... 18 CL 16.9 26 8 6 -,r--- !.....

-1~ 715 j!- ...,
!-

~r I
iB5

~
f---

GY SI SO, MST ---:
16 ML 1B.9 NP NP B

~
r---

t 710 i
-,

I- 90 !--- i

INP
GY 51 SO w/GV --,

I- 50+ ML 3.7 NP B -;
I !---

I>-

l~ 705- -.
I!- ..,

I- 95 i I --iI- -lI
I~ --- - - - - - - - --.
II-

REFUSAL .,700
I!-

GROUND WATER LEVEL - I
Il-

II- 100 --i
l- f -i

I II-

l

loJ
695

I-

~I-

~

l
l' '-5' * ILAB CLASS1F.

-
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•

•

APPENDIX II

INSTALLATION RECORDS FOR MONITORING WELLS 9A THROUGH 20

[from Velasco and Bohac, 1991]

102
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• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT I<INGSTON FOSSIL PLANT JOB NUMBER K-88195

WELL NUMBER

LOCATION

J·IlA

PLAN'I''COORDINATES W 9+44 N 19+07

INSTALLATION DATE 10-3 TO 1Q-<4·88

GROUND SURFACE ELEVATION 769.4' MSL TOP OF INNER CASING 772.5' MSL

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

CASING MATERIAL PVC CASING DIAMETER 2 INCHES

DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING

BOREHOLE DIAMETER 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON

LOCKABLE COVER 7 YES KEY CODE/COMBINATION 2043

RISER MATERIAL PVC SCREEN MATERIAL PVC

COMMENTS

•
(NOT TO SCALE)

LOCKABLE COVER

GROUND SURFACE

DEPTH TO TOP OF

BENTONITESEAL~

OEPTH TO TOP OF

GRANULAR MATERIAl~
69 Of

STABIUZED WATER

LEVEL~

BELOW GROUND

SURFACE

MEASUREO O~!!:.!.!!:!!

TOTAL DEPTH
OF WELL

58.4'

LENGTH OF --2:.
TAIL PIPE

ST1CKUP~

LENGTH OF
SOUD SECTION

SCAEEN---~~

VENTED CAP ------1rc;::=:::;:r
WELL PROTECTOR ---I

BENTONITE

GROUT

GRANULAR
BACKFILL

rJIJ
LiJ

~

••
TVA-OOO 19934



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT

WELL NUMBER

KINGSTON FOSSIL PLANT

J o 9B

JOB NUMBER

INSTALLATION DATE

K-88195

9-28 TO 9-29·88

LOCATION PLANT COOR"t5INATES W 9...42, N 19...22

GROUND SURFACE ELEVATION 769.8' MLS TOP OF INNER CASING n24' MLS

GRANULAR BACKFILL MATERIAL

CASING MATERIAL PVC

QUARiZ SAND, COARSE SLOT SIZE

CASING DIAMETER

.010 INCHES

2 INCHES

DRILLING TECHNIQUE AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILUNG

BOREHOLE DIAMETER 57/8 (ROLLER CONE) FIELD REPRESENTATIVE H. W. ROBINSON

LOCKABLE COVER?

RISER MATERIAL

YES

PVC

KEY CODE/COMBINATION

SCREEN MATERIAL

2043

PVC

COMMENTS

•
(NOT TO SCALE)

LOCKABLE COVER

GROUND SURFACE

DEF"Ill TO TOP OF

BENTONITESEAl~

824'

STABIUZED WATER

LEVEL"!:!!:.
BELOW GROUND

SURFACE

MEASUREDONl~

TOTAlDEF"Ill

OF WELL

720'

LENGTH OF .....2:..
TAILPIPE

STICKUP -2...!L..-

LENGTH OF
SLOTTED SECTION

10'

LENGTH OF

SOUD SECTION

TOP OF 702.1' MSL
ROCK

SCREEN-----4~

VEOlTtO eN' ------jk:;:=:::::J
WEll. I'A01l:CTOA

BENTONITE

GROUT

GRANULAR
BACKFILL

DEPTH TO TOP OF

GRANULAR MATERIAl~

[7J
L2J

~

•
...ua .....

•
TVA-00019935



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER __.JK!:l:·Bl!tBW19~5~ _

WELL NUMBER

LOCATION

J-10

pLANT COORDINATES W 4+79 N 1B+38

INSTALLATION DATE __liI:g.~27[=l-8i11l8 _

GROUND SURFACE ELEVATION 753B' MLS TOP OF INNER CASING 7568' MLS

GRANULAR BACKFILL MATERIAL

CASING MATERIAL PVC

QUARTZ SAND, COARSE SLOT SIZE

CASING DIAMETER

010 INCHES

2 INCHES

•
(NOT TO SCALE)

LOCKABLE COVER

GROUND SURFACE

VENTED CAP ---!.c;:=::;J1
WEll. PROTECTOR ---I

DEPTH TO TOP OF

BENTONITESEAL~

150'

STABIUZED WATER

LEVELu:......

BELOW GROUND

SURFACE

MEASUREDO!'B~

TOTAL DEPTH

OF WEll.

LENGTH OF -----l:
TAILPIPE

LENGTH OF
SLOTTED SECTION

50'

LENGTH OF

SOUDSECTION

SCREEN---4~

BENTONITE

aROLJT

GRANULAR
BACKFIll.

DEPTH TO TOP OF

GRANULAR MATERIALM-

!7D
EJj

~

••
TVA-00019936



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT

WELL NUMBER

LOCATION

KINGSTON FOSSIL PLANT

J-1OA

PLANT COO1lDINATES W 4+68, N 16+51

JOB NUMBER

INSTALLATION DATE

K'88195

9-19 TO 9-27-118

GROUND SURFACE ELEVATION 753,5' MLS TOP OF INNER CASING 7563' MLS

GRANULAR BACKFILL MATERIAL

CASING MATERIAL PVC

QUARTZ SAND, COARSE SLOT SIZE

CASING DIAMETER

,010 INCHES

2 INCHES

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER?

RISER MATERIAL

COMMENTS

AIR ROTARY & POWER AUGER

11 INCHES

YES

PVC

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODE/COMBINATION

SCREEN MATERIAL

HIGHLAND DRIWNG &
LAW ENGINEERING

H. W. ROBINSON

2043

PVC

•
(NOT TO SCALE)

LOCKABLE COVER

GROUND SURFACE

•

DEPTH TO TOP OF

BENTONITESEAL~

DEPTH TO TOP OF

GRANULAR MATERJAUlI..-

GROUT

BENTONITE

GRANULAR
BACKFILL

BrGLMIIRIID

VENTED CAP ----t-c::::::::::;J I

WELL PROTECTOR ---1

SCREEN-----4~

CAP ---+~

STICKUP .....2...B:.-

LENGTH OF
SOUD SECTION

19,6'

LENGTH OF
SLOTTED SECTION

100'

LENGTH OF ---:.i:
TAll PIPE

TOTAL DEPTH
DFWELL

30.0'

STABILIZED WATER

LEVEL!:!..
BELOW GROUND

SURFACE

MEASUREDON~

TVA-00019937



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195

WELL NUMBER

lOCATION

J-l0B

PLANT COORDINATES W 04+73, N 16+51

INSTALLATION DATE 9-23-88

GROUND SURFACE ELEVATION 753.6' MLS TOP OF INNER CASING -.!.7:.2562:...c~'..!!M!!::LS2- _

GRANULAR BACKFILL MATERIAL

CASING MATERIAL

DRilLING TECHNIOUE

BOREHOLE DIAMETER

LOCKABLE COVER?

RISER MATERIAL

QUARTZ SAND. COARSE SLOT SIZE .010 INCHES

PVC CASING DIAMETER 2 INCHES

POWER AUGER DRilLING CONTRACTOR LAW ENGINEERING

11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON

YES KEY CODE/COMBINATION 2043

PVC SCREEN MATERIAL PVC

COMMENTS

(NOT TO SCALE)

50.0'

STABIUZEO WATER

LEVEL_

BELOW GROUND

SURFACE

MEASUREDolJ~

TOTAL DEPTH
OF WELL

GROUND SURFACE

36.4'

LENGTH OF -...2:....
TAILPIPE

snCKUP~

LENGTH OF
SOUDSECTION

LOCKABLE COVER

SCREEN---4~

VENTED CAP ---te;=::::;JI
WELL PROTECTOR ----"

BENTONITE

GROllT

GRANUlAR
BACKFILL

DEPTH TO TOP OF

BENTONITESEAL~

DEPTH TO TOP OF

GRANULAR MATERIAl~

[JJl
tJJJ

~

•

•

•
TVA-00019938



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PlANT JOB NUMBER K·BBI95

WELL NUMBER

LOCATION

J·ll 8

PLANT COORDINATES

INSTALLATION DATE

W 7+B4, N 7+97

9·19-88

GROUND SURFACE ELEVATION 765,6' MLS TOP OF INNER CASING 769,1' MLS

GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE SLOT SIZE 0,10 INCHES

•
(NOT TO SCALE)

LOCKABLE COVER

GROUNO SURFACE

OEPTH TO TOP OF

BENTONITE SEAL...l2..L-

OEPTH TO TOP OF

GRANULARMATERIAL~
3

'
5'

STASIUZEO WATER

LEVEL'Z.L.

BELOW aROUNO

SURFACE

MEASUREDO"~

TOTAL DEPTH
OF WELL

LENGTHOF----.I.:.
TAIL PIPE

164'

STICKUP --..J..L

LENGTH OF
SLOneD SECTION

15'

LENGTH OF
SOUD SECTION

~86~F 760.6' MSL j;',j:l~
RISER -----iit%l--

I
SCREEN--f~

VENTED CAP ---tc;:==;:ll
WELL PROTECTOR --....,

BENTONITE

OROIJT

GRANULAR
BACKFILL

r?7l
L12J

~

•
.......-

•
TVA-00019939



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K·88195

WELL NUMBER

LOCATION

J·12A

PLANT t"OORDINATES W 17+40, N 15+57

INSTALLATION DATE 9·22·88

GROUND SURFACE ELEVATION 764 3' MLS TOP OF INNER CASING _7~r;z~.::!.3'...!:M~LS~ _

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

CASING MATERIAL PVC CASING DIAMETER __=:..2::.,:IN::::CH:.:,:E:::S:..- _

DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING

BOREHOLE DIAMETER 101/4 INCHES FIELD REPRESENTATIVE H. W. ROBINSON

LOCKABLE COVER?

RISER MATERIAL

YES

PVC

KEY CODE/COMBINATION _-=204=..=3 _

SCREEN MATERIAL ~PV~C~ _

COMMENTS

•
(NOT TO SCALE)

LOCKABLE COVER

GROUND SURFACE

-.--I sncKUP~

248'

STABILIZED WATER

LEVELl.:!..
BELOW GROUND
SURFACE

MEASUREDOIS~

TOTAL DEPTH
OF WELL

LENGTH OF
SLOTTED SECTION

10'

14.2'

LENGTH OF --2:-.
TAILPIPE

LENGTH OF
SOUDSECTION

SCREEN --+ffl:i4

:11~llll
R1SER----R~-

I

VENTED CA.P ---tc;:==;J
WELL PROTECTOR ---I

BENTONITE

QROUT

GRANULAR
BACKFILL

DEPTH TO TOP OF
BENTONITESEAL~

DEPTH TO TOP OF
GRANULAR MATERIAL~

•
BG... _

TVA-OOO 19940



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195

WELL NUMBER __....:J::.-l~2~B _ INSTALLATION DATE 9-27-88

LOCATION PLANT COORDINATES W17+53, N 15+85

QUARTZ SANP, COARSE SLOT SIZE

GROUND SURFACE ELEVATlqN

GRANULAR BACKFILL MATERIAL

7M l' MLS TOP OF INNER CASING 767,1' lolLS

OlD INCHES

CASING MATERIAL PVC CASING DIAMETER __~2..!lIN!.loC<!JH!lCJES,,-- _

DRILLING TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR HIGHLAND DRILUNG

BOREHOLE DIAMETER AUGER 8" ROTARY 5 7/8' PIA. FIELD REPRESENTATIVE H.W. ROBINSON

LOCKABLE COVER 7

RISER MATERIAL

YES

PVC

KEY CODE/COMBINATION _-'2Q104:!)3L.- _

SCREEN MATERIAL --!:.PV.L\C"-- _

COMMENTS

•
(NOT TO SCALE)

LOCKABLE COVER

GROUND SURFACE

DEPTH TO TOP OF

BENTONrTE SEAL2!!-

56'

STAIlIUZED WATER

LEVEL~

BELOW GROUNO

SURFACE

MEASURED 0101 016188

764.1' MLS

TOTAL DEPTH
OF WELL

LENGTH OF~
TAILPIPE

428'

LENGTH OF
SLOTTED SECTION

10.0'

LENGTH OF
SOUD SECTION

I
SCREEN -----4;:;:;;i;ij

TOP OF 736.4' MLS
ROCK

VENTED CAP ---+r:;::::=:;J
WELL PROTECTOR

BENTONrTE

GROUT

GRANULAR
BACKFILL

OEPTH TO TOP OF

GRANULAR MATERIAL~

C?l
LiJ

~

••
TVA-00019941



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER __K~·:W88U19lG5l- _

WELL NUMBER

LOCATION

J·13A

PLANT COORDINATES W 7+13, N 31+23

INSTALLATION DATE _~9·~2Bll..Tl.!OoLl!:8->Zl30-88I:ll!! _

GROUND SURFACE ELEVATION 786.5' M.LS. TOP OF INNER CASING 769.2' M.LS.

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

CASING MATERIAL PVC CASING DIAMETER 2INCHES

DRILLING TECHNIQUE POWER AUGER DRILLING CONTRACTOR LAW ENGINEERING

BOREHOLE DIAMETER APPROXIMATELY 11 INCHES FIELD REPRESENTATIVE H. W. ROBINSON

LOCKABLE COVER '? YES KEY CODE/COMBINATION 2043

RISER MATERIAL PVC SCREEN MATERIAL PVC

COMMENTS

B3 9'

STABIUZED WATER

LEVELU:....
BELOW GROUND
SURFACE

MEASURED ON101S/B8

TOTAL DEPTH
OF WELL

GROUND SURFACE

LENGTH OF _.2_'_
TAIL PIPE

53.7'

LENGTH OF
SLOTTED SECTION

10.0'

LENGTH OF
SOUDSECTION

LOCKABLE COVER

SCREEN---l~

CAP ---4~

BENTONITE

C3ROIJT

GRANULAR
BACKFILL

VENTED ON' ---k;:=::;J
WELL PROTECTOR --~

DEPTH TO TOP OF
BENTONITESEAL~

DEPTH TO TOP OF
GRANULAR MATERIAL~

(NOT TO SCALE)

•

•

...... ,WMQ

TVA-00019942



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT __~KI::.:N=G=.ST.:..:O~N:...:S=:..:TEA=M=P~LA~N~T _

WELL NUMBER _.....!!::J-"'l3uBi!..- _

JOB NUMBER __--'K~-8!!!8!..!J195~ _

INSTALLATION DATE _~g.~29~TO=g.~3().8~8~ _

L.OCATION __..!:P!o!LA~N!!T....!:C~O~O~R:!!DI!!!N'.!:l.ATE.!..ES!.._ ___lW!!..!.:7+:!:i34~,N~31!..:!+:!!04~ _

GROUND SURFACE EL.EVATION _-J.7.RJ67'-o:l4t....·--..!!M!!::LS~_ TOP OF INNER CASING 770.5' MLS

GRANULAR BACKFILL MATERIAL. QUARlZSAND

CASING MATERIAL __---!P:.l!.V~C _

SLOT SIZE_~,O!..!!lO!!.!I!:!NC~H:!..._ _

CASING DIAMETER __....i2'-!!IN~Co<!:H!J;E:i2.S _

DRILUNG TECHNIQUE AUGER AND AIR ROTARY DRILLING CONTRACTOR HIGHLAND ORILUNG

BOREHOLE DIAMETER 8' AUGER,S 7/8' (ROLLER CONE) FIEL.D REPRESENTATIVE H.W. ROBINSON

PVC pvc

LOCKABLECOVER? V~E=.S _

RISER MATERIAL

COMMENTS

KEY CODE/COMBINATION _--,2a!04~3L- _

SCREEN MATERIAL

:::<~ ,
:}»)

(NOT TO SCALE)

GROUND SURFACE.~
-,-

,,. 31'
STICKUP __•__

,. 767.4' MSL

VENTED CAP ----j~=::::;:J
WELL PROTECTOR ---.....<

DEPTH TO TOP OF

BENTONITESEAL~

•
DEPTH TO TOP OF

GMNU~MATER~L~

•
PD.·········..·

Ed

~

•
GROUT

BENTONITE

GRANULAR

IIACKFIU.

TOP OF
ROCK

SCREEN--~4===

CAP ----¥~

LENGTH OF

SOUD SEC1lON

74'

LENGTH OF
SLOTTED SECTION

10.0'

TOTAL DEPTH

OF WELL

82.0'

STABIUZED WATER

LEVEL10.4'

BELOW GROUND

SURFACE

MEASURED oN0/61B8

TVA-00019943



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88195

WELL NUMBER __---=:.J•..:.14.:..:A..:..- _ INSTALLATION DATE 9·22-88

LOCATION PLANT COOAPINAIES W 30+46, N 37+49

GROUND SURFACE ELEVATION 758.3' MLS TOP OF INNER CASING 761.3' MLS

GRANULAR BACKFILL MATERIAL QUARTZ SAND, COARSE SLOT SIZE .:.::.O.:..::10:..:;IN~C=:.H.:..... _

CASING MATERIAL PVC CASING DIAMETER 2 INCHES

DRILLING TECHNIQUE

BOREHOLE DIAMETER

A1RM'AiER ROTARY

8 INCHES

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

HIGHLAND DRlillJNG

H.W. ROBINSON

LOCKABLE COVER?

RISER MATERIAL

YES

PVC

KEY CODE/COMBINATION

SCREEN MATERIAL

2Q:43

pvc

COMMENTS

STABIUZED WATER

LEVEL12.T

BELOW GROUND

SURFACE

MEASURED 0W26/88

758.3' MLS

TOTAL DEI'TH
OF WELL

25'

GROUND SURFACE

13.8' .

LENGTH OF~
TAILPIPE

STICKUP~

LENGTH OF
SLOTTED SEC'TlON

10'

LENGTH OF
SOUD SEC'TlON

LOCKABLE COVER

I
SCREEN---l~

TOP OF 739.3' MSL
ROCK

~NTED~P----~~==~
WELL PROTECTOR

BENTONITE

GROUT

GRANULAR
BACKFILL

DEI'TH TO TOP OF

GRANULAR MATERIAL _1_2'__

DEI'TH TO TOP OF

BENTONITE SEAL_1_O'__

(NOT TO SCALE)

•

•

INa LM 'MIlO

TVA-OOO 19944



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT

WELL NUMBER

LOCATION

KINGSTON FOSSIL PLANT

J-14 B

PLANT COORDINATES

JOB NUMBER __---!l:K:!!-8!l.J8llJ!.95=--- _

INSTALLATION DATE _..!!9~·22£·:!!.!88a.._ _

W30+SS, S 37+60

GROUND SURFACE ELEVATION 758.3' USL TOP OF INNER CASING 761.3' USL

GRANULAR BACKFILL MATERIAL aUARTZ,SAND,COARSE SLOT SIZE DIP INCH

CASING MATERIAL pvc CASING DIAMETER __~2..!!:IN~C~H=:ES~ _

DRILLING TECHNIQUE A1BM'ATER ROTARY DRILLING CONTRACTOR HIGHLAND DRILUNG

BOREHOLE DIAMETER

LOCKABLE COVER 7

RISER MATERIAL

8 INCHES

YES

PVC

FIELD REPRESENTATIVE H.W. ROBINSON

KEY CODE/COMBINATION _-,2!E.li04~3,-- _

SCREEN MATERIAL ---I:P:J(y~c _

COMMENTS

I
LOCKABLE COVER

~ GROUNDSURFACE,~

I STICKUP~
756.3' USL

VENTED CAP ----+£::;:::=~
WELL PROTECTOR --~

(NOT TO SCALE)

•
DEPTH TO TOP OF

BENTONITESEAL~

~•...

DEPTH TO TOP OF

GRANULAR MATERIAL~

•
rzJ
Will

~

•
QROUT

BENTONITE

GRANULAR

BACKFILL

SCREEN---~~====

LENGTH OF

SOUO SECTION

29.S'

TOTAL DEPTH
OF WELL

400'

STABIUZED WATER

LEVELl.AJ:...
BELOW GROUND

SURFACE

MEASURED ofll261S8

....... ,...

TVA-00019945



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT JOB NUMBER K-88185

WELL NUMBER __---..:J-:...1.:.=5:....:A::...-. _ INSTALLATION DATE 11-21-88

LOCATION PLANT COOBPINATES W 24+31! N 11+35

QUARTZ SAND, COARSE SLOT SIZE --..:!.0!..!1.!!.0.!.!IN!.!C~H:!..._ _

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

7113.1' MSL TOP OF INNER CASING 71111.1'MSL

CASING MATERIAL PVC CASING DIAMETER 2 INCHES

DRILLING TECHNIQUE AIR,lWATER ROTARY DRILLING CONTRACTOR HIGHLAND DRIWNG

BOREHOLE DIAMETER BINCHES FIELD REPRESENTATIVE H.W. ROBINSON

LOCKABLE COVER?

RISER MATERiAL

YES

PVC

KEY CODE/COMBINATION

SCREEN MATERIAL

2043

pvc

COMMENTS

I
LOCKABLE COVER

-.-- GROUNDSURFACE.~

STICKUP--3.lI:-
783.1' MSL

VENTED c:u---+r;::::=:;J
WEll. PAOTEC'TOIl--~

(NOT TO SCALE)

•
DEPTH TO TOP OF

BENTONITESEAL~
~

... . .••~

••••••••• ••••••••

DEPTH TO TOP OF

GRANULAR MATERIAL1_3_'__

•
PTI
LilJ

~

•
GROUT

BENTONITE

GRANULAR
BACKFILL

I
SCREEN--~~===

CAP---~~

LENGTH OF

SOUD SECTION

15'

TOTAL DEPTH
OF WELL

25.2'

STABIUZED WATER

LEVEL!:!....

BELOW GROUND

SURFACE

MEASUREDO"'~

TVA-OOO 19946



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSil PLANT JOB NUMBER ~K-8:!!!B!.!.19!!.:5!..- _

WELL NUMBER ""J·~15il.JB5!..- _

LOCATION PLANT COORDINATES

INSTALLATION DATE S:21-88

W 2H3B,N 6+50

GROUND SURFACE ELEVATION 792.9' MSl TOP OF INNER CASING 795.9' MSl

GRANULAR BACKFILL MATERIAL QUARTZ SAND COARSE SLOT SIZE -'.:!:!.Dl.!..!!D!..!!IN!!;C~H!.._ _

CASING MATERIAL PVC CASING DIAMETER 2 INCHES

DRILLING TECHNIQUE AIFltWATER ROTARY DRILLING CONTRACTOR HIGHLAND DRILLING

BOREHOLE DIAMETER B INCHES FIELD REPRESENTATIVE HW. ROBINSON

LOCKABLE COVER?

RISER MATERIAL

YES

PVC

KEY CODE/COMBINATION

SCREEN MATERIAL

2043

PVC

COMMENTS

•
(NOT TO SCALE)

LOCKABLE COVER

GROUND SURFACE

DePTH TO TOP OF

BeNTONITESeAL~

DePTH TO TOP OF

GRANULAR MATERIAl.1.!.:L.-

SCREEN---4~

44.2'

792.9' MSl

STABIUzeO WATER

lEVEl~

BELOW GROUND

SURFACE

MEASURED oAf2418B

TOTAL. DEPTH
OF WELL

34'

LENGTHOF~
TAIL PIPE

LENGTH OF
SLOTTED SECTION

10'

LENGTH OF
SOUD SECTION

I
i"II~II:

A1SER-----+.i'~-

TOP OF 778.9' MSl .,:lj:jjj~[j
ROCK

CAP -----+.;;;:;.;:

VENTED CAP -----+r::==::;J
WELL PROTECTOR ----l

BENTONITE

GROUT

GRANULAR
BACKFILL

fJ7l
LZJ

~

••
TVA-00019947



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSIL PLANT

WELL NUMBER _----:J~.~16:..::A:..- _

JOB NUMBER

INSTALLATION DATE

K-88195

10-5-88

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

GROUND SURFACE ELEVATION 756.8' TOP OF INNER CASING _~7~68~.8'~ _

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

CASING MATERIAL Pvc CASING DIAMETER __~2,-!!IN~C::!:H~E~S _

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER?

RISER MATERIAL

COMMENTS

POWER AUGER

11 INCHES

YES

PVC

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODE/COMBINATION

SCREEN MATERIAL

HIGHLAND DRIWNG

H.W, ROBINSON

2043

pyc

•
(NOT TO SCALE)

VENTED CAP--~-c;:::=~ I
WELL PROTECTOR ---1

LOCKABLE COVER

-.-I STlCI<UP~

GROUND SURFACe

•

DEPTH TO TOP OF

BENTONITESEAL~

DEPTH TO TOP OF

GRANULAR MATERIAL~

GROUT

BENTONITE

GRANULAR
BACKFILL

........-

SCREEN---4~

LENGTH OF
SOUD SECTlON

52.2'

LENGTH OF
SLOTTED SECTlON

10.0'

LENGTH OF~
TAILPIPE

TOTAL DEPTH
OF WELL

84.7'

STABIUZeD WATER

LEVEL!:!....

BELOW GROUND

SURFACE

MEASURED ON 0/8/88

TVA-00019948



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT KINGSTON FOSSILPlJ.NT

WELL NUMBER _~J~-l~Ei~B _

JOB NUMBER

INSTALLATION DATE

K·88195

9-23-88

LOCATION PlJ.NT COORDINATES W 27+8Q.N 40+34

GROUND SURFACE ELEVATION 765.4' MSL TOP OF INNER CASING 768.1' MSL

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

•

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER?

RISER MATERIAL

COMMENTS

(NOT TO SCALE)

PVC

AUGER AND AIR ROTARY

8' AUGER,S 7/8' AIR ROTARY

YES

PVC

CASING DIAMETER __~2~IN~C~HE::.S~ _

DRILLING CONTRACTOR HIGHlJ.ND DRIWNG

FIELD REPRESENTATIVE H.W. ROBINSON

KEY CODE/COMBINATION _-,2~Q4::!>3!....- _

SCREEN MATERIAL ---I:P:xvcw...... _

LOCKABLE COVER

GROUND SURFACE

•

DEPTH TO TOP OF

BENTONITESEAL~

DEPTH TO TOP OF

GRANULAR MATERIAl~

QROLIT

BENTONITE

GRANULAR
BACKFILL

........ ,....

VENTED CAl'---k:=~
WELL PROTECTOR ----I

~111:11:·:
R1SER---~i:Offl_-

TOP OF 899.4' MSL :::~:[:!llili
ROCK

SCREEN---l~

STICKUP -2...Z.:..-.

LENGTH OF
SOUDSECTION

62 3'

LENGTH OF
SLOTTED SECTION

100'

LENGTH OF --.lIZ....
TAIL PIPE

765.4' MSL

TOTAL DEPTH
OF WELL

73°'

STABIU2ED WATER

LEVEL!£'"

BELOW GROUND

SURFACE

MEASUREDON~

TVA-00019949



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT

WELL NUMBER

Kingston Fossil Plant

17 INSTALLATION DATE July 8,1992

LOCATION Plant coordfnates W 1+81, N 58+80

GROUND SURFACE ELEVATION 762.42' MSL

GRANULAR BACKFILL MATERIAL _....:S::.:a::.n;.::d _

765.42' MSL

0.010 "

4" SCH 40 PVC

No

John Voekel, Law Engr.

Mel Wagner

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRIWNG CONTRACTOR

FIELD REPRESENTATIVE

FILTER CLOTH AROUND SCREEN?

HSA

Yes

4.25" HSA (ID)

4" SCH 40 PVC

BOREHOLE DIAMETER

LOCKABLE COVER?

CASING MATERIAL

DRILUNG TECHNIQUE

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)

GROUND SURFACE

TOTAL DEPTH

OF WELL
37.0'

STABILIZED WATER

LEVEL~

BELOW GROUND
SURFACE

MEASURED ON
July 10,1992

(from ground surlace)

LENGTH OF

SOUDSECTION
10'

snCKUP __3'_

LENGTH OF

SLOTTED SEcnON
30'

LENGTH OF
TAILPIPE~

(including stickup)

LOCKAB.E COVER

RISER 10'

(including sticlcup)

VENTED CAP ---+C::::=:;:J
WELL PROTECTOR

DEPTH TO TOP OF
BENTONITE SEAL

3' (from ground surface)

DEPTH TO TOP OF

GRANULAR MATERIAL

5' (from ground surface)

• GROUT

BENTONITE

• GRANULAR
BACKFILL CAP

• I ........."...

•

TVA-00019950



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 18 INSTAllATlON DATE july 10, 1992

LOCATION Plant coordTnates W 1+70, N 58+98

No

0.010 •

767.32' MSL

4"SCH40 PVC

John Voekel, Law Engr.

Mel Wagner

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILUNG CONTRACTOR

FIELD REPRESENTATIVE

FILTER CLOTH AROUND SCREEN?

Sand

Yes

HSA

764.32' MSL

4.25" HSA (ID)

4· SCH 40 PVC

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL -------
CASING MATERIAL

DRILUNG TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER?

COMMENTS The 4.25" HSA was used first with the continuous sampling barrel. Next, the 625" (ID) auger was

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

(NOT TO SCALE)

GROUND SURFACE

STABILIZED WATER
LEVEL__

BELOW GROUND
SURFACE

MEASURED ON

TOTAL-DEPTH

OF WELL
38.7'

(from ground sur1ace)

LENGTH OF
SOLID SECTION

6.4'

STICKUP __3'_

LENGTH OF

SLOTTED SEcnON
35'

LENGTH OF
TAILPIPE~

(including stickup)

LOCKAELE COVER

RISER 6.4'
(including stickup)

VENTED CAP ---ir:;:=:;:J
WELL PROTECTOR

SLOPED CONCRETE

DEPTH TO TOP OF
BENTONTE SEAL

1.1' (from ground surface)

DEPTH TO TOP OF
GRANULAR MATERIAL

3.1' (from ground surface)

•

TVA-00019951



• TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT

WELL NUMBER

Kingston Fossil Plant

19 INSTAllATION DATE July 13, 1992

LOCATION Plant coordinates W 1+55, N 59+21

GROUND SURFACE ELEVATION 763.90'MSL TOP OF INNER CASING 766.90' MSL

No

0.010 "

4" SCH 40 PVC

John Voekel, Law Engr.

Mel Wagner

SLOT SIZE

CASING DIAMETER

DRILUNG CONTRACTOR

FIELD REPRESENTATIVE

FILTER CLOTH AROUND SCREEN?
-----'-=---

Sand

HSA

Yes

4.25" HSA (10)

4" SCH40 PVC

GRANULAR BACKFILL MATERIAL
_....:..:.:..-_--

CASING MATERIAL

DRILUNG TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER?

COMMENTS The 4.25" HSA was used first with the continuous sampling barrel. Next, the 625" (10) auger was

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

(NOT TO SCALE)

GROUND SURFACE

STABILIZED WATER
LEVEL__

BELOW GROUND
SURFACE
MEASURED ON

TOTAL DEPTH

OF WELl.
33'

(from ground surface)

LENGTH OF

SOUDSECTION
10'

LENGTH OF
TAILPIPE~

STICKUP _3_'

LENGTH OF

SLOTTED SECTION
25'

(including stickup)

LOCKABLE COVER

VENTED CAP ---j-C;::=:;J
WELl. PROTECTOR

25' (from gmllDd surface)

RISER 10'
(including stickup)

DEPTH TO TOP OF
BENTONITE SEAL

DEPTH TO TOP OF
GRANULAR MATERIAL

4.5' (from ground surface)

• GROUT

BENTONITE

• GRANULAR
BACKFILl. CAP

• IIGLAaIl1U1

•

TVA-00019952



• TYPE II MONITORING WELL INSTALLATION RECORD

Kingston Fossil PlantPROJECT

WELL NUMBER

LOCATION

20

Plant coordinates

INSTALLATlON DATE

W 1+24, N 59+67

July 10, 1992

4" SCH 40 PVC

0.010 "

753.06' MSL

John Voekel, Law Engr.

Mel Wagner

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATlVE

Sand

HSA

750.06' MSL

4.25" HSA (ID)

4" SCH 40 PVC

GROUND SURFACE ELEVATlON

GRANULAR BACKFILL MATERIAL
----=-=.:..:'-------

CASING MATERIAL

DRILUNG TECHNIQUE

BOREHOLE DIAMETER

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)

GROUND SURFACE

STABILIZED WATER

LEVEL~

BELOW GROUND

SURFACE

MEASURED ON
July 13,1992

TOTAL DEPTH

OF WELL
17'

(trom ground surface)

LENGTH OF
SOLID SECTION

10'

LENGTH OF
TAILPIPE~

LENGTH OF

SLOTTED SECnON
10'

STICKUP _3_'_

(including stickup)

LOCKAB.E COVER

RISER 10'
(Including stickup)

VENTED CAP -----i-c;:::=:::;:J I
WELL PROTECTOR

DEPTH TO TOP OF

BENTONTES~

2' (from ground surface)

DEPTH TO TOP OF

GRANULAR MATERIAL

4' (from ground surface)

• GROUT

• BENTONITE

• GRANULAR
BACKFILL CAP

• EICI LAB""'"

•

TVA-00019953



•

•

•

APPENDIX ill

GROUNDWATER QUALITY DATA

123

TVA-OOO 19954
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• Continued

2 LITHIUM (UG/L) 13 30 30 10 70.
2 DISSOLVED LITHIUM (UG/L) 3 20 20 20 20.
2 MANGANESE (UGiL) 20 5075 5200 2100 6500 20
2 DISSOLVED MANGANESE (UG/L) 3 4966.7 5100 4500 5300 3
2 MOLYBDENUM (UG/L) 6 63.3 35 20 180 .
2 DISSOLVED MOLYBDENUM (UG/L) 1 20 20 20 20.
2 MERCURY (UG/L) 1 0.2 0.2 0.2 0.2 0
2 NICKEL (UG/L) 4 10.3 8 7 18 0
2 SELENIUM (UG/L) 13 1.2 1 1 3 0
2 DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
2 SILICON (UG/L) 16 21981.3 21000 8700 36000 .
2 DISSOLVED SILICON (UG/L) 3 15666.7 16000 15000 16000 .
2 STRONTIUM (UG/L) 18 1644.4 1500 1200 2700 .
2 DISSOLVED STRONTIUM (UG/L) 3 1366.7 1400 1200 1500 .
2 VANADIUM (UG/L) 18 17.2 10 10 30.
2 DISSOLVED VANADIUM (UG/L) 3 10 10 10 10 .
2 ZINC (UG/L) 20 98.5 95 10 330 0
2 DISSOLVED ZINC (UG/L) 3 20 20 10 30 0
2 TOTAL DISSOLVED SOLIDS (MG/L) 20 428 455 240 540 2
2 TOTAL SUSPENDED SOLIDS (MG/L) 15 393.9 400 12 1000.

• 2 WATER SURF. FR MP (M) 21 3 3 2.5 5.1 .
2 WATER SURF. ELVN (M, MSL) 12 230.3 230.9 224.7 231.3 .
2 WATER SURF. ELVN (FT. MSL) 12 755.5 757.5 737.3 758.8 .

•
TVA-00019956



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

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

4A ORP (MV) 18 349.8 373.5 170 632.
4A CONDUCTIVITY (UMHOS/CM) 19 2478.6 2825 1.5 3500 .
4A DISSOLVED OXYGEN (MG/L) 19 0.7 0.6 a 1.7 .
4A TEMPERATURE (DEG C) 19 16.6 16.3 13.6 21.2 .
4A PH (STANDARD UNITS) 19 3.5 3.2 2.6 5.6 19
4A ALKALINITY (MG/L) 18 14.3 a a 179 .
4A PHEN-PH ALKALINITY (MG/L) 6 0 a a O.
4A ACIDITY (MG/L) 7 497.9 680 a 830 .
4A ' C02 ACIDITY (MG/L) 7 679.3 832 a 943 .
4A C02 (MG/L) 6 608.7 616 440 730 .
4A CAlMG HARDNESS (MG/L) 19 1089 1124.2 822 1285.6 .
4A NITRATE+NITRITE NITROGEN (MG/L) 10 0.2 a a 0.9 0
4A TOTAL ORGANIC CARBON (MG/L) 18 1.6 1.4 0.7 2.6 .
4A TOTAL INORGANIC CARBON (MG/L) 18 31.4 30 6 90.
4A SULFIDE (MG/L) 6 a a a o.
4A CALCIUM (MG/L) 19 301.6 320 240 360.
4A DISSOLVED CALCIUM (MG/L) 5 302 300 270 340.• 4A MAGNESIUM (MG/L) 19 81.6 84 51 101 ..
4A DISSOLVED MAGNESIUM (MG/L) 5 77 72 52 96.
4A SODIUM (MG/L) 19 9.1 9.2 4.5 12 .
4A POTASSIUM (MG/L) 19 5.4 5.7 1.7 8.
4A CHLORIDE (MG/L) 19 3.4 3 1 8 0
4A SULFATE (MG/L) 19 1626.3 1600 880 2400 19
4A FLUORIDE (MG/L) 18 1.1 0.8 0.1 3.2 a
4A ALUMINUM (UG/L) 19 8752.6 8800 3900 17000 19
4A DISSOLVED ALUMINUM (UG/L) 5 8700 8500 8000 9800 5
4A ANTIMONY (UG/L) 5 1.4 1 1 3 0
4A DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 a
4A ARSENIC (UG/L) 19 3.1 2 1 13 0
4A DISSOLVED ARSENIC (UG/L) 5 3.6 1 1 13 a
4A BARIUM (UG/L) 17 107.1 90 10 470 0
4A DISSOLVED BARIUM (UG/L) 5 106 20 10 300 a
4A BERYLLIUM (UG/L) 5 1.6 2 1 2 a
4A DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 a
4A BORON (UG/L) 19 1372.6 890 500 7300 .
4A DISSOLVED BORON (UG/L) 5 852 720 500 1400 .
4A CADMIUM (UG/L) 19 3.5 3.2 1.9 5.4 2
4A DISSOLVED CADMIUM (UG/L) 5 3.8 3 2 6.1 2
4A CHROMIUM (UG/L) 17 5.3 2 1 24 0
4A DISSOLVED CHROMIUM (UG/L) 5 1.4 1 1 2 a
4A COPPER (UG/L) 19 37.9 10 10 170 a

• 4A DISSOLVED COPPER (UG/L) 5 76 80 10 190 0
4A IRON - TOTAL (UG/L) 19 318211 320000 36000 490000 19
4A DISSOLVED IRON (UG/L) 5 334000 280000 250000 470000 5

TVA-00019957



• Continued

-------------------------------

4A LEAD (UG/L) 17 14 11 1 38 0
4A DISSOLVED LEAD- (UG/L) 5 7.2 5 2 12 0
4A LITHIUM (UG/L) 12 24.8 30 10 30 .
4A DISSOLVED LITHIUM (UG/L) 5 22.8 24 10 40.
4A MANGANESE (UG/L) 19 53473.7 56000 19000 87000 19
4A DISSOLVED MANGANESE (UG/L) 5 53200 50000 42000 67000 5
4A MOLYBDENUM (UG/L) 8 20 20 20 20.
4A DISSOLVED MOLYBDENUM (UG/L) 5 20 20 20 20.
4A NICKEL (UG/L) 6 124.7 115 98 180 4
4A DISSOLVED NICKEL (UG/L) 1 52 52 52 52 0
4A SELENIUM (UG/L) 10 1 1 1 1 0
4A SILICON (UG/L) 14 17407.1 18500 8800 22000 .
4A DISSOLVED SILICON (UG/L) 4 20500 21000 18000 22000 .
4A STRONTIUM (UG/L) 17 1282.4 1300 900 1600 .
4A DISSOLVED STRONTIUM (UG/L) 5 1300 1400 1000 1500 .
4A VANADIUM (UG/L) 17 24.1 10 10 90 .
4A DISSOLVED VANADIUM (UG/L) 5 14 10 10 30 .
4A ZINC (UG/L) 19 727.4 690 440 1200 0
4A DISSOLVED ZINC (UG/L) 5 780 660 520 1200 0

• 4A TOTAL DISSOLVED SOLIDS (MG/L) 19 2678.9 2800 1700 3600
",

19
4A TOTAL SUSPENDED SOLIDS (MG/L) 13 63.8 27 10 240.
4A WATER SURF. FR MP (M) 21 4.4 4.6 2.3 6.3 .
4A WATER SURF. ELVN (M, MSL) 10 225.7 225.8 223.4 227,9,
4A WATER SURF. ELVN (FT, MSL) 10 740.5 740.8 733.1 747.8 .

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

WELL NUM8EROF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

48 ORP (MV) 21 260.3 278 20 470.
48 CONDUCTIVITY (UMHOS/CM) 21 1072.3 1074 770 1550.
48 DISSOLVED OXYGEN (MG/L) 21 4.4 4 0.4 8.8 .
48 TEMPERATURE (DEG C) 20 16.5 16.5 13.2 22.
48 PH (STANDARD UNITS) 21 6.6 6.7 5.2 7 5
48 ALKALINITY (MG/L) 20 229.3 228.5 125 360.
48 PHEN-PH ALKALINITY (MG/L) 6 0 0 0 O.
48 ACIDITY (MG/L) 8 33.6 25 0 87 .
48 C02 ACIDITY (MG/L) 9 83.7 71 37 185 .
48 C02 (MG/L) 8 36.7 32.5 16.7 76.6.
48 CA/MG HARDNESS (MG/L) 21 645.8 656.6 445 923.
48 NITRATE+NITRITE NITROGEN (MG/L) 12 0.2 0 0 1.3 0
48 TOTAL ORGANIC CAR80N (MG/L) 20 3.4 3 1.8 6.4 .
48 TOTAL INORGANIC CAR80N (MG/L) 21 89.5 89 41 150 .
48 SULFIDE (MG/L) 8 0 0 0 o.
48 CALCIUM (MG/L) 21 222.9 230 150 320.
48 DISSOLVED CALCIUM (MG/L) 7 235.7 220 170 310 .

• 48 MAGNESIUM (MG/L) 21 21.7 20 17 32.
4B DISSOLVED MAGNESIUM (MG/L) 7 21.9 18 16 31.
48 SODIUM (MG/L) 21 2.9 2.8 1.7 6.8.
48 POTASSIUM (MG/L) 21 4 3.7 2.3 8.2 .
48 CHLORIDE (MG/L) 21 2.9 2 1 7 0
48 SULFATE (MG/L) 21 441.6 430 54 800 20
48 FLUORIDE (MG/L) 20 0.2 0.2 0.1 0.7 0
4B ALUMINUM (UG/L) 21 1016.2 400 50 4200 16
48 DISSOLVED ALUMINUM (UG/L) 7 51.4 50 50 60 0
4B ANTIMONY (UG/L) 5 1.6 1 1 4 0
4B DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 0
48 ARSENIC (UG/L) 21 3.6 2 1 11 0
48 DISSOLVED ARSENIC (UG/L) 7 1.2 1 1 2 0
48 8ARIUM (UG/L) 19 39.5 30 10 80 0
4B DISSOLVED 8ARIUM (UG/L) 7 20 10 10 40 0
4B 8ERYLLIUM (UG/L) 5 1 1 1 1 0
4B DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 0
48 80RON (UG/L) 21 533.3 500 500 1200.
48 DISSOLVED 80RON (UG/L) 7 500 500 500 500.
48 CADMIUM (UG/L) 20 0.3 0.3 0.1 0.8 0
4B DISSOLVED CADMIUM (UG/L) 7 0.4 0.2 0.1 1.5 0
48 CHROMIUM (UGIL) 18 6.4 2 1 58 0
48 DISSOLVED CHROMIUM (UG/L) 7 1 1 1 1 0
4B COPPER (UG/L) 21 16.7 10 10 60 0

• 4B DISSOLVED COPPER (UG/L) 7 17.1 10 10 60 0
48 IRON - TOTAL (UG/L) 21 5077.6 3600 380 16000 21
48 DISSOLVED IRON (UG/L) 7 172.9 180 10 340 2
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• Continued

48 LEAD (UG/L) 19 6.2 3 1 38 0
48 DISSOLVED LEACf (UG/L) 7 1 1 1 1 0
48 LITHIUM (UG/L) 14 10 10 10 10 .
48 DISSOLVED LITHIUM (UG/L) 7 10 10 10 10 .
48 MANGANESE (UG/L) 21 3171.9 2600 760 11000 21
48 DISSOLVED MANGANESE (UG/L) 7 382.1 420 5 800 6
48 MOLY8DENUM (UG/L) 8 20 20 20 20.
48 DISSOLVED MOLY8DENUM (UG/L) 5 20 20 20 20.
48 NICKEL (UG/L) 6 14.3 15.5 3 23 0
48 DISSOLVED NICKEL (UG/L) 1 2 2 2 2 0
48 SELENIUM (UG/L) 12 1 1 1 1 0
48 DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
48 SILICON (UG/L) 16 7825 7050 3500 13000.
48 DISSOLVED SILICON (UG/L) 6 8116.7 7750 6400 11000 .
48 STRONTIUM (UG/L) 19 357.9 360 240 500.
48 DISSOLVED STRONTIUM (UG/L) 7 314.3 280 190 490.
48 VANADIUM (UG/L) 19 10 10 10 10 .
48 DISSOLVED VANADIUM (UG/L) 7 10 10 10 10 .
48 ZINC (UG/L) 21 46.7 40 10 110 0

• 48 DISSOLVED ZINC (UG/L) 7 15.7 10 10 30 0
48 TOTAL DISSOLVED SOLIDS (MG/L) 21 811 800 590 1200 21
48 TOTAL SUSPENDED SOLIDS (MG/L) 15 47.2 15 6 420.
48 WATER SURF. FR MP (M) 23 4.1 3.2 1.6 10.1 .
48 WATER SURF. ELVN (M, MSL) 11 225.2 224.9 223.4 227.3.
48 WATER SURF. ELVN (FT, MSL) 11 738.9 737.8 732.9 745.7 .

•
TVA-OOO 19960



• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 92109101

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

5 ORP (MV) 15 91.1 60 20 320.
5 CONDUCTIVITY (UMHOS/CM) 15 2949.1 3300 386 4530 .
5 DISSOL>\lED OXYGEN (MG/L) 15 0.4 0.4 0 0.9 .
5 TEMPERATURE (DEG C) 15 17.5 17 14.6 23.
5 PH (STANDARD UNITS) 15 5.6 5.6 5.3 6.1 15
5 ALKALINITY (MG/L) 13 84.4 80 34 195 .
5 PHEN-PH ALKALINITY (MG/L) 2 0 0 0 O.
5 ACIDITY (MG/L) 5 1194.4 1500 0 1692 .
5 C02 ACIDITY (MG/L) 4 1085.3 1090 365 1796 .
5 C02 (MG/L) 4 1314 1346.5 1074 1489 .
5 CAlMG HARDNESS (MG/L) 15 1079.7 1111 572.9 1352 .
5 NITRATE+NITRITE NITROGEN (MG/L) 10 0.6 0.1 0 3.6 0
5 TOTAL ORGANIC CARBON (MG/L) 14 3.6 3.5 1.1 5.9 .
5 TOTAL INORGANIC CARBON (MG/L) 14 37.7 33 4 130 .
5 SULFIDE (MG/L) 6 0 0 0 O.
5 CALCIUM (MG/L) 15 285.3 290 180 360.
5 DISSOLVED CALCIUM (MG/L) 4 285 290 210 350.
5 MAGNESIUM (MGIL) 15 89.2 95 30 120 .

• 5 DISSOLVED MAGNESIUM (MG/L) 4 71.8 65.5 46 110 .
5 SODIUM (MG/L) 14 9 9.2 6.5 12'.
5 POTASSIUM (MG/L) 14 6.2 5.7 3.5 12 .
5 CHLORIDE (MG/L) 14 3.4 4 1 6 0
5 SULFATE (MG/L) 15 2189.3 2400 610 3200 15
5 FLUORIDE (MG/L) 10 0.2 0.1 0.1 0.8 0
5 ALUMINUM (UG/L) 15 4657.3 1900 210 22000 15
5 DISSOLVED ALUMINUM (UG/L) 4 50 50 50 50 0
5 ARSENIC (UG/L) 14 6.9 4 2 17 0
5 DISSOLVED ARSENIC (UG/L) 4 7.3 7.5 3 11 0
5 BARIUM (UG/L) 12 305.8 330 50 480 0
5 DISSOLVED BARIUM (UG/L) 4 222.5 190 30 480 0
5 BORON (UG/L) 14 6064.3 4000 500 40000 .
5 DISSOLVED BORON (UG/L) 4 2125 1900 500 4200.
5 CADMIUM (UG/L) 14 0.4 0.3 0.1 1.3 0
5 DISSOLVED CADMIUM (UG/L) 4 0.3 0.2 0.1 0.6 0
5 CHROMIUM (UG/L) 12 3,4 2.5 1 11 0
5 DISSOLVED CHROMIUM (UG/L) 4 1 1 1 1 0
5 COPPER (UG/L) 15 36 30 10 80 0
5 DISSOLVED COPPER (UG/L) 4 17.5 10 10 40 0
5 IRON - TOTAL (UG/L) 15 896267 1100000 61000 1E+06 15
5 DISSOLVED IRON (UG/L) 4 588000 497500 57000 1E+06 4
5 LEAD (UG/L) 12 7.1 5 1 19 0
5 DISSOLVED LEAD (UG/L) 4 1 1 1 1 0

• 5 LITHIUM (UG/L) 8 15.5 10 10 40.
5 DISSOLVED LITHIUM (UG/L) 4 19 13 10 40.
5 MANGANESE (UG/L) 15 54000 51000 40000 91000 15
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• Continued

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES
5 DISSOLVED MANGANESE (UG/L) 4 67000 66500 44000 91000 4
5 MOLYBDENUM (UG/L) 4 35 20 20 80 .
5 DISSOLVED MOLVBDENLJM (UG/L) 4 67.5 20 20 210 .
5 NICKEL (UG/L) 1 33 33 33 33 0
5 SELENIUM (UG/L) 10 1 . 1 1 1 0
5 SILICON (UG/L) 14 7821.4 4250 2100 36000 .
5 DISSOLVED SILICON (UG/L) 4 10100 10100 4200 16000 .
5 STRONTIUM (UG/L) 12 2094.2 2300 690 2900 .
5 DISSOLVED STRONTIUM (UG/L) 4 1825 1520 660 3600 .
5 VANADIUM (UG/L) 12 103.3 35 10 290 .
5 DISSOLVED VANADIUM (UG/L) 4 60 10 10 210 .
5 ZINC (UG/L) 15 149.3 140 30 310 0
5 DISSOLVED ZINC (UG/L) 4 62.5 40 20 150 0
5 TOTAL DISSOLVED SOLIDS (MG/L) 14 4121.4 4350 1600 5300 14
5 TOTAL SUSPENDED SOLIDS (MG/L) 8 370.3 145 82 1500 .
5 WATER SURF. FR MP (M) 17 4.2 4.6 1.4 6.3 .
5 WATERSURF. ELVN (M, MSL) 10 225.4 225.4 223.9 226.3 .
5 WATER SURF. ELVN (FT, MSL) 10 739.6 739.4 734.7 742.3 .

•

•
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/03/28 to 92108120

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

SA ORP (MV) 9 235.7 266 54 369 .
SA CONDUCTIVITY (OMHOS/CM) 9 774.9 361 300 2310 .
SA DISSOLVED OXYGEN (MG/L) 9 1.9 1.1 0.4 7.
SA TEMPERATURE (DEG C) 9 17.6 17.9 15.9 19.4 .
SA PH (STANDARD UNITS) 9 5 5.4 3.4 5.7 9
SA ALKALINITY (MG/L) 6 15.7 13 7 27.

,SA PHEN-PH ALKALINITY (MG/L) 1 0 0 0 O.
SA ACIDITY (MG/L) 6 73.2 77 0 112 .
SA C02 ACIDITY (MG/L) 1 85 85 85 85 .
SA C02 (MG/L) 5 77.5 70 61 99.
SA CAlMG HARDNESS (MG/L) 9 275.8 137 83 979.6 .
SA NITRATE+NITRITE NITROGEN (MG/L) 6 0 0 0 0.1 0
SA TOTAL ORGANIC CARBON (MG/L) 7 1.2 0.9 0.3 3.8 .
SA TOTAL INORGANIC CARBON (MG/L) 7 24.8 12 3.3 98 .
SA SULFIDE (MG/L) 5 0 0 0 O.
SA CALCIUM (MG/L) 9 81.2 35 22 300 .
SA DISSOLVED CALCIUM (MG/L) 1 40 40 40 40.
SA MAGNESIUM (MG/L) 9 17.7 12 6.9 56 .
SA DISSOLVED MAGNESIUM (MG/L) 1 13 13 13 13 .• SA SODIUM (MG/L) 7 6.8 6.8 6.4 7.2.
SA POTASSIUM (MG/L) 7 1.8 1.8 1.8 1.9.
SA CHLORIDE (MG/L) 7 1.7 2 1 2 0
SA SULFATE (MG/L) 8 343.3 160 96 1700 1
SA FLUORIDE (MG/L) 6 0.1 0.1 0.1 0.1 0
SA ALUMINUM (UG/L) 9 29998.9 180 50 250000 2
SA DISSOLVED ALUMINUM (UG/L) 1 50 50 50 50 0
SA ARSENIC (UG/L) 7 2.9 2 1 8 0
SA DISSOLVED ARSENIC (UG/L) 1 2 2 2 2 0
SA BARIUM (UG/L) 6 78.3 80 60 90 0
SA DISSOLVED BARIUM (UG/L) 1 50 50 50 50 0
SA BORON (UG/L) 7 500 500 500 500 .
SA DISSOLVED BORON (UG/L) 1 500 500 500 500 .
SA CADMIUM (UG/L) 7 0.6 0.5 0.3 1.2 0
SA DISSOLVED CADMIUM (UG/L) 1 0.5 0.5 0.5 0.5 0
SA CHROMIUM (UG/L) 6 2 2 1 3 0
SA DISSOLVED CHROMIUM (UG/L) 1 1 1 1 1 0
SA COPPER (UG/L) 9 41.1 10 10 190 0
SA DISSOLVED COPPER (UG/L) 1 10 10 10 10 0
SA IRON - TOTAL (UG/L) 9 140156 4800 2300 820000 9
SA DISSOLVED IRON (UG/L) 1 7500 7500 7500 7500 1
SA LEAD (UG/L) 6 5.3 5 1 10 0
5A DISSOLVED LEAD (UG/L) 1 1 1 1 1 0
SA LITHIUM (UG/L) S 10 10 10 10 .

• SA DISSOLVED LITHIUM (UG/L) 1 10 10 10 10 .
SA MANGANESE (UG/L) 9 9566.7 3100 1800 37000 9
SA DISSOLVED MANGANESE (UG/L) 1 3200 3200 3200 .3200 1
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• Continued

WELL NUMBER OF
J.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

SA MOLYBDENUM (UG/L) 1 20 20 20 20.
SA DISSOLVED MOL'YBDENUM (UG/L) 1 20 20 20 20.
SA SELENIUM (UG/L) 6 1 1 1 1 0
SA SILICON (UG/L) 7 4742.9 5500 2400 6000.
SA DISSOLVED SILICON (UG/L) 1 5200 5200 5200 5200.
SA STRONTIUM (UG/L) 6 268.3 270 220 300.
5A DISSOLVED STRONTIUM (UG/L) 1 50 50 50 50.
5A VANADIUM (UG/L) 6 16.7 10 10 40.
5A DISSOLVED VANADIUM (UG/L) 1 10 10 10 10 .
SA ZINC (UG/L) 9 355.6 90 10 1300 0
SA DISSOLVED ZINC (UG/L) 1 74 74 74 74 0
SA TOTAL DISSOLVED SOLIDS (MG/L) 7 250 250 200 360 0
SA TOTAL SUSPENDED SOLIDS (MG/L) 5 12.4 12 8 16 .
SA WATER SURF. FR MP (M) 11 5.9 4.3 3 8.7 .
5A WATER SURF. ELVN (M,MSL) 6 221.6 221.1 219.6 225.3.
5A WATERSURF. ELVN (FT, MSL) 6 727 725.5 720.6 739.

•

•
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 92109/01

WELL NUM8EROF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

58 ORP (MY) 15 199 200 90 323 .
58 CONDUCTIVITY (UMHOS/CM) 15 698 365 290 2180.
58 DISSOLVED OXYGEN (MG/L) 15 0.5 0.3 0 3.3 .
58 TEMPERATURE (DEG C) 15 16.7 16.4 14.8 19.2 .
58 PH (STANDARD UNITS) 15 5.6 5.6 5.3 5.9 15
58 ALKALINITY (MG/L) 13 30.2 30 24 42.
58 PHEN-PH ALKALINITY (MG/L) 2 0 0 0 O.
58 ACIDITY (MG/L) 6 65.8 76.5 0 85 .
58 C02 ACIDITY (MG/L) 4 393.3 368.5 75 761 .
58 C02 (MG/L) .5 69.6 69 65.1 74.8 .
58 CAlMG HARDNESS (MG/L) 16 278.9 166.5 153 921.7 .
58 NITRATE+NITRITE NITROGEN (MG/L) 11 1 0 0 10.3 1
58 TOTAL ORGANIC CAR80N (MG/L) 15 1 0.5 0.2 3.1 .
58 TOTAL INORGANIC CAR80N (MG/L) 15 32.3 29 10 62.
58 SULFIDE (MG/L) 7 a 0 0 O.
58 CALCIUM (MG/L) 16 79.2 43 40 290 .
58 DISSOLVED CALCIUM (MG/L) 4 137 107.5 43 290 .• 58 MAGNESIUM (MG/L) 16 19.8 14 13 48.,.
58 DISSOLVED MAGNESIUM (MG/L) 4 27 23 14 48 .
58 SODIUM (MG/L) 15 6.3 6.4 5 7.5 .
58 POTASSIUM (MG/L) 15 2.3 1.7 1.5 7.
58 CHLORIDE (MG/L) 15 2.3 2 1 4 0
58 SULFATE (MG/L) 16 410 165 110 1900 4
58 FLUORIDE (MG/L) 11 0.1 0.1 0.1 0.3 0
58 ALUMINUM (UG/L) 16 9607.5 510 50 74000 12
58 DISSOLVED ALUMINUM (UG/L) 4 90 80 50 150 0
58 ARSENIC (UG/L) 15 4.9 1 1 47 0
58 DISSOLVED ARSENIC (UG/L) 4 1.3 1 1 2 0
58 BARIUM (UG/L) 13 90 70 50 300 0
58 DISSOLVED 8ARIUM (UG/L) 4 50 40 30 90 a
58 BORON (UG/L) 15 606.7 500 500 1500 .
58 DISSOLVED 80RON (UG/L) 4 655 560 500 1000 .
58 CADMIUM (UG/L) 15 0.3 0.2 0.1 1 0
58 DISSOLVED CADMIUM (UG/L) 4 0.3 0.1 0.1 0.7 0
58 CHROMIUM (UG/L) 13 8.8 1 1 52 0
58 DISSOLVED CHROMIUM (UG/L) 4 1 1 1 1 0
58 COPPER (UG/L) 16 75.6 10 10 1000 0
58 DISSOLVED COPPER (UG/L) 4 12.5 10 10 20 0
58 IRON - TOTAL (UG/L) 16 89753.8 1850 660 600000 16
58 DISSOLVED IRON (UG/L) 4 125128 125170 170 250000 3
58 LEAD (UG/L) 13 6.2 2 1 35 0

• 58 DISSOLVED LEAD (UG/L) 4 1 1 1 1 0
58 LITHIUM (UG/L) 9 11.6 10 10 20 .
58 DISSOLVED LITHIUM (UG/L) 4 10 10 10 10 .
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• Continued

WELL NUM8ER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

58 MANGANESE (UG/L) 16 5487.5 1550 310 29000 16
58 DISSOLVED MAN'~ANESE (UG/L) 4 10050 9100 2000 20000 4
58 MOLY8DENUM (UG/L) 4 20 20 20 20 .
58 DISSOLVED MOLY8DENUM (UG/L) 4 20 20 20 20.
58 NICKEL (UG/L) 1 12 12 12 12 0
58 SELENIUM (UG/L) 11 1 1 1 1 a
58 SILICON (UG/L) 15 11466.7 8000 4100 43000 .
58 DISSOLVED SILICON (UG/L) 4 7750 8450 5400 8700 .
58 STRONTIUM (UG/L) 13 426.2 290 230 1400 .
58 DISSOLVED STRONTIUM (UG/L) 4 600 475 50 1400 .
58 VANADIUM (UG/L) 13 22.3 10 10 80 .
58 DISSOLVED VANADIUM (UG/L) 4 10 10 10 10 .
58 ZINC (UG/L) 16 74.4 30 10 260 0
58 DISSOLVED ZINC (UG/L) 4 42.5 40 10 80 0
58 TOTAL DISSOLVED SOLIDS (MG/L) 15 535.3 260 180 2400 2
58 TOTAL SUSPENDED SOLIDS (MG/L) 9 448.6 16 4 2100 .
58 WATER SURF. FR MP (M) 18 3.7 3.8 2.2 6.1 .
58 WATER SURF. ELVN (M, MSL) 11 225.5 225.9 223.1 227.
58 WATER SURF. ELVN (FT, MSL) 11 739.7 741 731.9 744.7.

•

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

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

6A ORP (MV) 17 77.2 20 -27 429.
6A CONDUCTIVITY (UMHOS/CM) 17 3274.8 3680 428 4330.
6A DISSOLVED OXYGEN (MG/L) 17 0.5 0.4 0 1.7 .
6A TEMPERATURE (DEG C) 17 17.7 17.2 14.9 24.4.
6A COD (MG/L) 1 56 56 56 56.
6A PH (STANDARD UNITS) 17 5.5 5.8 3.1 6 17
6A ALKALINITY (MG/L) 15 181.9 191 58 250.
6A PHEN-PH ALKALINITY (MG/L) 5 0 0 0 O.
6A ACIDITY (MG/L) 6 1514.3 1935 0 2600 .
6A C02 ACIDITY (MG/L) 7 1532.6 1586 584 2184 .
6A C02 (MG/L) 4 1912:8 1911.5 1540 2288 .
6A CAlMG HARDNESS (MG/L) 17 1152.2 1161.8 855 1335 .
6A NITRATE+NITRITE NITROGEN (MG/L) 10 0.1 0.1 0 0.2 0
6A TOTAL ORGANIC CARBON (MG/L) 17 9 9.1 2.9 19 .
6A TOTAL INORGANIC CARBON (MG/L) 17 80.9 65 4 260.
6A SULFIDE (MG/L) 6 0 0 0 O.
6A CALCIUM (MG/L) 17 332.4 340 260 390 .
6A DISSOLVED CALCIUM (MG/L) 2 350 350 320 380 .

• 6A MAGNESIUM (MG/L) 17 78.3 83 31 110 .
6A DISSOLVED MAGNESIUM (MG/L) 2 74.5 74.5 64 85.
6A SODIUM (MG/L) 17 8.4 8.2 7.6 9.7 .
6A POTASSIUM (MG/L) 17 17.2 17 13 26.
6A CHLORIDE (MG/L) 17 3.6 4 1 6 0
6A SULFATE (MG/L) 17 2513.5 2800 630 3700 17
6A FLUORIDE (MG/L) 10 0.2 0.1 0.1 0.8 0
6A ALUMINUM (UG/L) 17 2017.6 890 50 10000 15
6A DISSOLVED ALUMINUM (UG/L) 8 356.3 50 50 2500 1
6A ANTIMONY (UG/L) 5 1.6 1 1 4 0
6A DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 0
6A ARSENIC (UG/L) 17 4.6 4 1 13 0
6A DISSOLVED ARSENIC (UG/L) 8 2.3 2.5 1 4 0
6A BARIUM (UG/L) 15 284.7 310 30 630 0
6A DISSOLVED BARIUM (UG/L) 8 351.3 370 40 470 0
6A BERYLLIUM (UG/L) 5 1 1 1 1 0
6A DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 0
6A BORON (UG/L) 17 5176.5 3500 500 42000 .
6A DISSOLVED BORON (UG/L) 8 3737.5 3650 2200 5000.
6A CADMIUM (UG/L) 16 0.5 0.5 0.1 1.9 0
6A DISSOLVED CADMIUM (UG/L) 8 1 0.5 0.1 3 0
6A CHROMIUM (UG/L) 14 4 3.5 1 13 0
6A DISSOLVED CHROMIUM (UG/L) 8 4.3 3 1 14 0
6A COPPER (UG/L) 17 34.7 30 10 70 0

• 6A DISSOLVED COPPER (UG/L) 2 10 10 10 10 0
6A IRON - TOTAL (UG/L) 17 1007177 1200000 92000 2E+06 17
6A DISSOLVED IRON (UG/L) 81055000 1050000 120000 2E+06 8
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6A LEAD (UG/L) 15 5.7 2 1 37 0
6A DISSOLVED LEAD (UG/L) 8 2.5 1 1 12 0
6A LITHIUM (UG/L) ". 10 43.1 50 21 60.
6A DISSOLVED LITHIUM (UG/L) 2 45 45 40 50 .
6A MANGANESE (UG/L) 17 61282.4 71000 7800 86000 17
6A DISSOLVED MANGANESE (UG/L) 8 65375 64500 59000 73000 8
6A MOLYBDENUM (UG/L) 6 43.3 20 20 160 .
6A DISSOLVED MOLYBDENUM (UG/L) 2 60 60 20 100 :
6A NICKEL (UG/L) 6 4.5 3 1 12 0
6A DISSOLVED NICKEL (UG/L) 1 5 5 5 5 0
6A SELENIUM (UG/L) 11 1 1 1 1 0
6A DISSOLVED SELENIUM (UG/L) 6 1.2 1 1 2 0
6A SILICON (UG/L) 12 13808.3 12000 5100 42000 .
6A DISSOLVED SILICON (UG/L) 7 9014.3 9600 5300 11000 .
6A STRONTIUM (UG/L) 15 2200 2000 1100 3700 .
6A DISSOLVED STRONTIUM (UG/L) 8 2025 2000 1400 2900 .
6A VANADIUM (UG/L) 15 58 10 10 310 .
6A DISSOLVED VANADIUM (UG/L) 8 77.5 45 10 200 .
6A ZINC (UG/L) 17 141.2 140 10 260 0
6A DISSOLVED ZINC (UG/L) 8 153.5 150 18 280 0

• 6A TOTAL DISSOLVED SOLIDS (MG/L) 17 4452.9 4900 1500 5500 17
6A TOTAL SUSPENDED SOLIDS (MG/L) 11 188.7 170 63 470·.
6A WATER SURF. FR MP (M) 19 3.3 3.1 2.3 5.8 .
6A WATER SURF. ELVN (M, MSL) 10 225.6 225.9 222.3 227 .
6A WATER SURF. ELVN (FT, MSL) 10 740.1 741 729.2 744.7 .
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 89/03/29.

WELL NUM8EROF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

68 ORP (MV) 2 210 210 140 280 .
68 CONDUCTIVITY (UMHOS/CM) 2 2030 2030 2020 2040.
68 DISSOLVED OXYGEN (MG/L) 2 0.2 0.2 0 0.4 .
68 TEMPERATURE (DEG C) 2 15.5 15.5 14 17.
68 PH (STANDARD UNITS) 2 5.2 5.2 5.1 5.3 2
68 ALKALINITY (MG/L) 1 17 17 17 17.
68 CAlMG HARDNESS (MG/L) 2 1366 1366 1343 1389 .
68 NITRATE+NITRITE NITROGEN (MG/L) 2 0.1 0.1 0 0.1 0
68 TOTAL ORGANIC CAR80N (MG/L) 2 3.1 3.1 3 3.2 .
68 TOTAL INORGANIC CAR80N (MG/L) 2 4.6 4.6 4.5 4.8 .
68 CALCIUM (MG/L) 2 495 495 480 510 .
68 MAGNESIUM (MG/L) 2 31.5 31.5 28 35 .
68 SODIUM (MG/L) 2 8.3 8.3 7.5 9.1 .
68 POTASSIUM (MG/L) 2 33.5 33.5 33 34 .
68 CHLORI.DE (MG/L) 2 3.5 3.5 3 4 0
68 SULFATE (MG/L) 2 915 915 730 1100 2
68 FLUORIDE (MG/L) 2 0.2 0.2 0.1 0.3 0
68 ALUMINUM (UG/L) 2 21000 21000 12000 30000 2

• 68 ARSENIC (UG/L) 2 70 70 40 100 1
68 8ARIUM (UG/L) 2 215 215 180 250 0
68 80RON (UG/L) 2 1700 1700 1600 1800 .
68 CADMIUM (UG/L) 2 0.2 0.2 0.1 0.3 0
68 CHROMIUM (UG/L) 2 15 15 8 22 0
68 COPPER (UG/L) 2 15 15 10 20 0
68 IRON - TOTAL (UG/L) 2 150000 150000 110000 190000 2
68 LEAD (UG/L) 2 25 25 20 30 0
68 MANGANESE (UG/L) 2 6500 6500 5900 7100 2
68 SELENIUM (UG/L) 2 1.5 1.5 1 2 0
68 SILICON (UG/L) 2 50500 50500 45000 56000 .
68 STRONTIUM (UG/L) 2 3000 .3000 3000 3000.
68 VANADIUM (UG/L) 2 .60 60 20 100 .
68 ZINC (UG/L) 2 100 100 60 140 0
68 TOTAL DISSOLVED SOLIDS (MG/L) 2 2100 2100 1900 2300 2
68 WATER SURF. FR MP (M) 4 0.8 0.8 0.6 0.9 .
68 WATER SURF. ELVN (M, MSL) 2 228.2 228.2 228.2 228.3 .
68 WATER SURF. ELVN (FT, MSL) 2 748.9 748.9 748.8 748.9.
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 94/12/06.

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

8 ORP (MV) 19 117.9 50 -56 372.
8 CONDUCTIVITY (UMHOS/CM) 19 1300.1 1293 1020 1680 .
8 DISSOLVED OXYGEN (MG/L) 19 0.8 0.6 0.3 1.8 .
8 TEMPERATURE (DEG C) 19 17.7 17.4 15.6 20.
8 PH (STANDARD UNITS) 19 7 7 6.8 7.1 a
8 ALKALINITY (MG/L) 18 257 260 211 296 .
8 PHEN-PH ALKALINITY (MG/L) 4 a a a O.
8 ACIDITY (MG/L) 8 39.6 43 a 60.
8 C02 ACIDITY (MG/L) 7 46.1 47 35 55 .
8 C02 (MG/L) 8 38.2 37.8 22 53 .
8 CAlMG HARDNESS (MG/L) 20 803.6 784.8 581 1067.1 .
8 NITRATE+NITRITE NITROGEN (MG/L) 12 a a a a 0
8 TOTAL ORGANIC CARBON (MGfL) 19 0.9 0.8 0.4 1.8 .
8 TOTAL INORGANIC CARBON (MG/L) 20 94.7 81 42 290 .
8 SULFIDE (MG/L) 8 0 a a o.
8 CALCIUM (MG/L) 20 253.5 250 180 340 .
8 DISSOLVED CALCIUM (MGfL) 3 316.7 310 300 340 .

• 8 MAGNESIUM (MGfL) 20 41.5 39.5 26 56 .
8 DISSOLVED MAGNESIUM (MG/L) 3 54 54 53 55.
8 SODIUM (MG/L) 20 13.5 13.5 12 16 .
8 POTASSIUM (MG/L) 20 4.5 4.5 3.8 5.4 .
8 CHLORIDE (MG/L) 20 5.8 6 4 9 0
8 SULFATE (MG/L) 19 581.1 480 300 1700 19
8 FLUORIDE (MG/L) 12 0.1 0.1 0.1 0.5 a
8 ALUMINUM (UG/L) 20 1323 350 50 15000 12
8 DISSOLVED ALUMINUM (UG/L) 3 50 50 50 50 a
8 ANTIMONY (UG/L) 6 1.2 1 1 2 a
8 ARSENIC (UG/L) 20 3 1 1 12 0
8 DISSOLVED ARSENIC (UG/L) 3 5.7 2 2 13 a
8 BARIUM (UG/L) 18 35.6 10 10 250 a
8 DISSOLVED BARIUM (UG/L) 3 26.7 30 10 40 0
8 BERYLLIUM (UG/L) 6 1 1 1 1 0
8 BORON (UG/L) 20 500 500 500 500 .
8 DISSOLVED BORON (UG/L) 3 500 500 500 500.
8 CADMIUM (UG/L) 19 0.2 0.1 0.1 0.6 0
8 DISSOLVED CADMIUM (UG/L) 3 0.9 0.6 0.5 1.5 0
8 CHROMIUM (UG/L) 17 2.7 2 1 13 a
8 DISSOLVED CHROMIUM (UG/L) 3 1 1 1 1 a
8 COPPER (UG/L) 20 11.5 10 10 20 0
8 DISSOLVED COPPER (UG/L) 3 13.3 10 10 20 0
8 IRON - TOTAL (UG/L) 20 2413 1300 290 21000 19

• 8 DISSOLVED IRON (UG/L) 3 373.3 220 10 890 1
8 LEAD (UG/L) 18 6.4 2 1 41 0
8 DISSOLVED LEAD (UG/L) 3 1 1 1 1 0
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8 LITHIUM (UG/L) •.- 13 34.3 40 20 40.
8 DISSOLVED LITHIUM (UG/L) 3 33.3 30 30 40.
8 MANGANESE (UG/L) 20 1321 1150 220 2500 20
8 DISSOLVED MANGANESE (UG/L) 3 1800 2000 1300 2100 3
8 MOLYBDENUM (UG/L) 7 20 20 20 20.
8 DISSOLVED MOLYBDENUM (UG/L) 1 20 20 20 20.
8 NICKEL (UG/L) 6 2 1.5 1 5 0
8 SELENIUM (UG/L) 13 1.2 1 1 2 0
8 DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
8 SILICON (UG/L) 14 13142.9 12000 6200 34000 .
8 DISSOLVED SILICON (UG/L) 3 12000 12000 11000 13000 .
8 STRONTIUM (UG/L) 18 823.3 815 650 1000 .
8 DISSOLVED STRONTIUM (UG/L) 3 860 860 840 880 .
8 VANADIUM (UG/L) 18 11.7 10 10 30.
8 DISSOLVED VANADIUM (UG/L) 3 10 10 10 10 .
8 ZINC (UG/L) 20 24 10 10 60 0
8 DISSOLVED ZINC (UG/L) 3 10 10 10 10 0
8 TOTAL DISSOLVED SOLIDS (MG/L) 20 1041.5 1100 580 1400 20• 8 TOTAL SUSPENDED SOLIDS (MG/L) 14 43 11 2 360.
8 WATER SURF. FR MP (M) 21 3.3 2.5 2.1 7.
8 WATER SURF. ELVN (M, MSL) 12 230.5 231.7 225.6 232.9.
8 WATER SURF. ELVN (FT, MSL) 12 756.1 760 740.1 764.
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/05 to 94/12/08.

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

9A ORP (MV) 18 -6.8 -40 -93 207.
9A CONDUCTIVITY (UMHOS/CM) 18 1346.6 1180.5 840 2273.
9A DISSOLVED OXYGEN (MG/L) 18 0.3 0.3 0.1 0.5 .
9A TEMPERATURE (DEG C) 18 18.1 18.1 16.4 19.9 .
9A 5-DAY BOD (MG/L) 7 3.5 3.8 2.3 4.1 .
9A PH (STANDARD UNITS) 18 6.3 6.2 5.8 6.7 13
9A ALKALINITY (MG/L) 18 73.4 74 40 103 .
9A PHEN-PH ALKALINITY (MG/L) 3 0 0 0 O.
9A ACIDITY (MG/L) 10 135.7 139 83 188 .
9A C02 ACIDITY (MG/L) 7 277.6 190 151 840 .
9A C02 (MG/L) 8 123.4 122.3 96 165 .
9A CAlMG HARDNESS (MG/L) 18 734.1 627 373 1531.4 .
9A NITRATE+NITRITE NITROGEN (MG/L) 12 0.1 0.1 0 0.5 0
9A AMMONIA NITROGEN (MG/L) 7 0.2 0.2 0 0.3 .
9A TOTAL KJELDAHL NITROGEN (MG/L) 8 0.4 0.3 0.2 0.9 .
9A TOTAL ORTHO PHOSPHORUS (MG/L) 4 0.1 0.1 0 0.1 .
9A TOTAL ORGANIC CARBON (MG/L) 17 0.8 0.6 0.3 2.4 .

• 9A TOTAL INORGANIC CARBON (MG/L) 18 42.9 41.5 7 140 .
9A SULFIDE (MG/L) 8 0 0 0 0.1·.
9A CALCIUM (MG/L) 18 221.1 190 110 460.
9A DISSOLVED CALCIUM (MG/L) 3 226.7 220 210 250.
9A MAGNESIUM (MG/L) 18 44.2 37 24 93 .
9A DISSOLVED MAGNESIUM (MG/L) 3 42.3 44 32 51 .
9A SODIUM (MG/L) 18 14 14 9.1 18 .
9A POTASSIUM (MGIL) 18 11.2 9.3 6.8 35 .
9A CHLORIDE (MG/L) 17 11.6 9 3 26 0
9A SULFATE (MG/L) 18 798.9 615 400 2000 18
9A FLUORIDE (MG/L) 12 0.2 0.2 0.1 0.4 a
9A ALUMINUM (UG/L) 18 4375 2250 950 25000 18
9A DISSOLVED ALUMINUM (UG/L) 3 60 50 50 80 0
9A ANTIMONY (UG/L) 4 1 1 1 1 0
9A DISSOLVED ANTIMONY (UG/L) 1 5 5 5 5 0
9A ARSENIC (UG/L) 18 104.8 92.5 34 190 17
9A DISSOLVED ARSENIC (UG/L) 3 61.3 87 1 96 2
9A BARIUM (UG/L) 16 111.3 105 10 310 a
9A DISSOLVED BARIUM (UG/L) 3 130 170 30 190 a
9A BERYLLIUM (UG/L) 4 2.3 1 1 6 1
9A DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 0
9A BORON (UG/L) 18 2161.1 1500 1000 13000 .
9A DISSOLVED BORON (UG/L) 3 1433.3 1400 1400 1500 .
9A CADMIUM (UG/L) 17 0.3 0.2 0.1 1 a
9A DISSOLVED CADMIUM (UG/L) 3 0.8 0.8 0.1 1.4 0• 9A CHROMIUM (UG/L) 15 4.5 3 1 18 a
9A DISSOLVED CHROMIUM (UG/L) 3 1 1 1 1 a
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9A COPPER (UG/L) 18 32.2 10 10 260 0
9A DISSOLVED COPPER (UG/L) 3 93.3 10 10 260 0
9A IRON - TOTAL (UG/L) 18 40833.3 37500 20000 79000 18
9A DISSOLVED IRON (UG/L) 3 38000 38000 35000 41000 3
9A LEAD (UG/L) 16 2.8 1 1 17 0
9A DISSOLVED LEAD (UG/L) 3 1 1 1 1 0
9A LITHIUM (UG/L) 11 35.4 30 19 60.
9A DISSOLVED LITHIUM (UG/L) 3 36.7 30 30 50.
9A MANGANESE (UG/L) 18 26044.4 20500 9800 69000 18
9A DISSOLVED MANGANESE (UG/L) 3 27666.7 26000 25000 32000 3
9A MOLYBDENUM (UG/L) 5 20 20 20 20.
9A DISSOLVED MOLYBDENUM (UG/L) 1 20 20 20 20.
9A NICKEL (UG/L) 4 52 48.5 43 68 0
9A DISSOLVED NICKEL (UG/L) 1 35 35 35 35 0
9A SELENIUM (UG/L) 13 1.2 1 1 3 0
9A DISSOLVED SELENIUM (UG/L) 1 1 1 1 1 0
9A SILICON (UG/L) 14 16042.9 15000 6800 38000 .
9A DISSOLVED SILICON (UG/L) 2 11500 11500 11000 12000 .
9A STRONTIUM (UG/L) 16 2593.8 2150 1700 4200.

• 9A DISSOLVED STRONTIUM (UGIL) 3 2500 2500 2100 2900..
9A VANADIUM (UG/L) 16 25 10 10 110.
9A DISSOLVED VANADIUM (UGIl) 3 43.3 10 10 110 .
9A ZINC (UG/L) 18 52.2 50 10 120 0
9A DISSOLVED ZINC (UG/L) 3 50 30 20 100 0
9A TOTAL DISSOLVED SOLIDS (MGIl) 18 1157.8 965 670 2100 18
9A TOTAL SUSPENDED SOLIDS (MG/L) 15 162.9 100 24 790.
9A FECAL COLIFORM (#/100ML) 3 7 10 1 10 .
9A WATER SURF. FR MP (M) 20 5.2 5.1 4.5 6.9.
9A WATER SURF. ELVN (M, MSL) 13 229 230.1 222.2 230.8.
9A WATER SURF. ELVN (FT, MSL) 13 751.3 754.9 729.1 757.
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/05 to 94/12/08.

WELL NUM8EROF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

98 ORP (MV) 18 -33.3 -85.5 -190 454 .
98 CONDUCTIVITY (UMHOS/CM) 18 453.4 455 380 534 .
98 DISSOLVED OXYGEN (MG/L) 18 0.4 0.3 0.2 0.8 .
9B TEMPERATURE (DEG C) 18 17.9 18 16.2 19.5 .
98 5-DAY BOD (MG/L) 7 1 1 1 1.1 .
98 PH (STANDARD UNITS) 18 8.2 8 7.8 9.1 5
98 ALKALINITY (MG/L) 17 171.8 170 155 192 .
98 PHEN-PH ALKALINITY (MG/L) 2 0 0 0 O.
9B ACIDITY (MG/L) 9 1.6 0.2 0 7.
98 C02 ACIDITY (MG/L) 5 3.4 3 1 8.
9B C02 (MG/L) 4 2.9 2.6 0 6.2 .
98 CAlMG HARDNESS (MG/L) 17 105.1 110.8 61 145.7 .
9B NITRATE+NITRITE NITROGEN (MG/L) 11 0 0 0 0.1 0
98 AMMONIA NITROGEN (MG/L) 6 0.1 0.1 0 0.1 .
98 TOTAL KJELDAHL NITROGEN (MG/L) 7 .0.1 0.1 0.1 0.2 .
98 TOTAL ORTHO PHOSPHORUS (MG/L) 4 0.1 0 0 0.2 .
98 TOTAL ORGANIC CAR80N (MG/L) 16 0.6 0.4 0.2 2.7 .• 98 TOTAL INORGANIC CAR80N (MG/L) 17 68.8 57 11 160."
98 SULFIDE (MG/L) 7 0 0 0 O.
98 CALCIUM (MG/L) 17 31.1 33 16 44.
9B DISSOLVED CALCIUM (MG/L) 1 35 35 35 35.
98 MAGNESIUM (MG/L) 17 6.7 7.2 4 8.7 .
9B DISSOLVED MAGNESIUM (MG/L) 1 6.5 6.5 6.5 6.5 .
98 SODIUM (MG/L) 17 59.8 62 5.7 78.
98 POTASSIUM (MG/L) 17 6.4 5.4 3.4 13 .
98 CHLORIDE (MG/L) 17 3.5 3 1 12 0
9B SULFATE (MG/L) 17 147.3 74 18 650 3
9B FLUORIDE (MG/L) 11 0.2 0.2 0.1 0.4 0
98 ALUMINUM (UG/L) 17 235.3 50 50 1500 3
98 DISSOLVED ALUMINUM (UG/L) 1 50 50 50 50 0
9B ANTIMONY (UG/L) 4 1 1 1 1 0
98 ARSENIC (UG/L) 17 1.9 1 1 5 0
98 DISSOLVED ARSENIC (UG/L) 1 2 2 2 2 0
9B BARIUM (UG/L) 15 293.3 280 220 380 0
9B DISSOLVED BARIUM (UG/L) 1 310 310 310 310 0
9B BERYLLIUM (UG/L) 4 1 1 1 1 0
98 BORON (UG/L) 17 558.8 500 500 1500.
98 DISSOLVED 80RON (UG/L) 1 500 500 500 500.
98 CADMIUM (UG/L) 16 0.2 0.1 0.1 0.5 0
9B DISSOLVED CADMIUM (UG/L) 1 1.4 1.4 1.4 1.4 0
9B CHROMIUM (UGIL) 14 1.8 1 1 6 0

• 98 DISSOLVED CHROMIUM (UG/L) 1 1 1 1 1 0
98 COPPER (UG/L) 17 18.2 10 10 110 0
98 DISSOLVED COPPER (UG/L) 1 10 10 10 10 0
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• Table 1. Kingston Groundwater Quality Summary. Data from 92112108 to 94/12108.

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

CYDB ORP (MV) 5 450.6 385 346 636 .
CYDB CONDUCTIVITY (UMHOS/CM) 5 1011.6 1088 289 1402 .
CYDS DISSOLVED OXYGEN (MG/L) 5 7 7.2 4 9.3 .
CYDS TEMPERATURE (DEG C) 5 16 12.3 4.2 29.1 .
CYDS PH (STANDARD UNITS) 5 3.8 3.4 2.8 4.8 5
CYDS ALKALINITY (MG/L) 5 0.6 0 0 2.
CYDS PHEN-PH ALKALINITY (MG/L) 3 0 0 0 O.
CYDS C02 ACIDITY (MG/L) 5 152.2 149 22 300 .
CYDS CAlMG HARDNESS (MG/L) 5 380.8 377.6 119.6 610 .
CYDS TOTAL ORGANIC CARSON (MG/L) 4 1.3 1.2 0.9 1.8 .
CYDS TOTAL INORGANIC CARBON (MG/L) 5 3.2 2 1 6.
CYDB CALCIUM (MG/L) 5 111.4 110 37 180 .
CYDB DISSOLVED CALCIUM (MG/L) 2 108.5 108.5 37 180 .
CYDS MAGNESIUM (MG/L) 5 24.9 25 6.6 39 .
CYDB DISSOLVED MAGNESIUM (MG/L) 2 22.8 22.8 6.6 39 .
CYDB SODIUM (MG/L) 5 19.6 13 3 45 .
CYDS POTASSIUM (MG/L) 5 3.2 3.1 1.5 5.7 .
CYDB CHLORIDE (MG/L) 5 4 2 2 9 0
CYDS SULFATE (MG/L) 5 474 470 130 800 4

• CYDS ALUMINUM (UGIL) 5 11860 9900 2000 25000 5
CYDS DISSOLVED ALUMINUM (UG/L) 2 5450 5450 2000 8900 2
CYDS ANTIMONY (UG/L) 5 1.2 1 1 2 0
CYDS DISSOLVED ANTIMONY (UG/L) 2 1 1 1 1 0
CYDB ARSENIC (UG/L) 5 1.2 1 1 2 0
CYDS DISSOLVED ARSENIC (UG/L) 2 1 1 1 1 0
CYDB BARIUM (UG/L) 5 16 20 10 20 0
CYDB DISSOLVED BARIUM (UG/L) 2 10 10 10 10 0
CYDB BERYLLIUM (UG/L) 5 2.2 1 1 5 1
CYDS DISSOLVED BERYLLIUM (UG/L) 2 1 1 1 1 0
CYDS SORON (UG/L) 5 sao 500 500 500 .
CYDS DISSOLVED BORON (UG/L) 2 500 500 500 500 .
CYDB CADMIUM (UG/L) 4 '1.6 1.4 0.3 3.1 0
CYDS DISSOLVED CADMIUM (UG/L) 2 0.9 0.9 0.3 1.5 0
CYDB CHROMIUM (UG/L) 4 3.5 1 1 11 0
CYDS DISSOLVED CHROMIUM (UG/L) 2 1 1 1 1 0
CYDS COPPER (UG/L) 5 60 70 10 120 0
CYDS DISSOLVED COPPER (UG/L) 2 15 15 10 20 0
CYDB IRON - TOTAL (UG/L) 5 16500 13000 1000 40000 5
CYDS DISSOLVED IRON (UG/L) 2 20440 20440 880 40000 2
CYDB LEAD (UG/L) 5 1.4 1 1 3 0
CYDB DISSOLVED LEAD (UG/L) 2 1 1 1 1 0
CYDB LITHIUM (UG/L) 4 45 50 10 70.
CYDS DISSOLVED LITHIUM (UG/L) 2 35 35 10 60.

• CYDB MANGANESE (UG/L) 5 3318 3200 590 5800 5
CYDS DISSOLVED MANGANESE (UG/L) 2 3095 3095 590 5600 2
CYDS MOLYBDENUM (UG/L) 4 20 20 20 20.
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WELL NUMSER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES
CYDS DISSOLVED MOLYSDENUM (UG/L) 2 20 20 20 20 .
CYDS NICKEL (UG/L) 5 126.2 130 21 210 4
CYDS DISSOLVED NICKEL (UG/L) . 2 79.5 79.5 19 140 1
CYDS STRONTIUM (UG/L) 5 434 400 130 740.
CYDS DISSOLVED STRONTIUM (UG/L) 2 435 435 140 730.
CYDS VANADIUM (UG/L) 5 10 10 10 10 .
CYDS DISSOLVED VANADIUM (UG/L) 2 10 10 10 10 .

.CYDS ZINC (UG/L) 5 224 250 10 470 a
CYDS DISSOLVED ZINC (UG/L) 2 155 155 60 250 0
CYDS TOTAL DISSOLVED SOLIDS (MG/L) 5 638 600 190 1200 3
CYDS TOTAL SUSPENDED SOLIDS (MG/L) 5 6 5 2 16 .

•

•
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01104 to 94/12/04.

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

10 ORP (MV) 20 -45.7 -61.5 -102 128 .
10 CONDUCTIVITY (UMHOS/CM) 20 716.3 593 220 1190 .
10 DISSOLVED OXYGEN (MG/L) 20 0.2 0.2 0.1 0.5 .
10 TEMPERATURE (DEG C) 20 20.1 20.1 16.5 24.
10 PH (STANDARD UNITS) 20 6.7 6.7 6.5 7 0
10 ALKALINITY (MG/L) 20 90.7 85.5 55 135 .
10 PHEN-PH ALKALINITY (MGIL) 4 0 0 0 O.
10 ACIDITY (MG/L) 9 77.6 67 0 132 .
10 C02 ACIDITY (MG/L) 8 35.5 32.5 23 56 .
10 C02 (MG/L) 7 73.8 59 37.8 116 .
10 CAlMG HARDNESS (MG/L) 21 343.9 245 169.9 706 .
10 NITRATE+NITRITE NITROGEN (MG/L) 12 0.1 0 0 0.5 0
10 TOTAL ORGANIC CARBON (MG/L) 20 0.6 0.5 0.2 2.
10 TOTAL INORGANIC CARBON (MG/L) 21 34.1 32 4 68 .
10 SULFIDE (MG/L) 8 0 0 0 O.
10 CALCIUM (MG/L) 21 112.6 80 55 230 .
10 DISSOLVED CALCIUM (MG/L) 7 72.1 71 55 100 .
10 MAGNESIUM (MG/L) 21 15.2 11 7.9 32.

• 10 DISSOLVED MAGNESIUM (MG/L) 7 9 9 7.9 9.9..
10 SODIUM (MG/L) 21 9.6 10 6.2 13 .
10 POTASSIUM (MG/L) 21 7.6 7.3 6.4 9.4 .
10 CHLORIDE (MG/L) 21 4.1 4 2 7 0
10 SULFATE (MG/L) 21 306.2 230 90 730 9
10 FLUORIDE (MG/L) 12 0.5 0.5 0.1 1 0
10 ALUMINUM (UG/L) 21 1492.9 1800 50 3400 14
10 DISSOLVED ALUMINUM (UG/L) 7 50 50 50 50 0
10 ANTIMONY (UG/L) 5 1.2 1 1 2 0
10 DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 0
10 ARSENIC (UG/L) 21 211.1 210 170 280 21
10 DISSOLVED ARSENIC (UG/L) 7 177.1 170 150 200 7
10 BARIUM (UG/L) 19 71.6 70 20 150 0
10 DISSOLVED BARIUM (UG/L) 7 35.7 30 20 60 0
10 BERYLLIUM (UG/L) 5 1 1 1 1 0
10 DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 0
10 BORON (UG/L) 21 720.5 500 500 4800.
10 DISSOLVED BORON (UG/L) 7 500 500 500 500 .
10 CADMIUM (UG/L) 20 0.2 0.1 0.1 1 0
10 DISSOLVED CADMIUM (UG/L) 7 0.4 0.3 0.1 1.4 0
10 CHROMIUM (UG/L) 18 2.6 1 1 7 0

10 DISSOLVED CHROMIUM (UGIL) 7 1 1 1 1 0
10 COPPER (UG/L) 21 16.2 10 10 130 0
10 DISSOLVED COPPER (UG/L) 7 10 10 10 10 0

• 10 IRON - TOTAL (UG/L) 21 41819 21000 6500 460000 21
10 DISSOLVED IRON (UG/L) 7 11442.9 10000 6400 23000 7
10 LEAD (UG/L) 19 2.3 1 0.8 8 0
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10 DISSOLVED LEAD (UG/L) 7 1 1 1 1 0
10 LITHIUM (UG/L) 14 124.9 125 80 200.
10 DISSOLVED L1THH..JM (UG/L) 7 122.1 130 95 140 .
10 MANGANESE (UG/L) 21 731.4 660 250 1600 21
10 DISSOLVED MANGANESE (UG/L) 7 382.9 350 250 560 7
10 MOLYBDENUM (UG/L) 8 93.8 95 30 140.
10 DISSOLVED MOLYBDENUM (UG/L) 5 58 60 20 120.
10 NICKEL (UG/L) 5 1.6 1 1 4 0
10 DISSOLVED NICKEL (UG/L) 1 3 3 3 3 0
10 SELENIUM (UG/L) 12 1 1 1 1 0
10 DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
10 SILICON (UG/L) 16 9550 10100 4000 12000 .
10 DISSOLVED SILICON (UG/L) 6 7733.3 7750 7200 8300 .
10 STRONTIUM (UG/L) 19 1070.5 810 560 2100 .
10 DISSOLVED STRONTIUM (UG/L) 7 772.9 760 620 1000 .
10 VANADIUM (UG/L) 19 10 10 10 10 .
10 DISSOLVED VANADIUM (UG/L) 7 10 10 10 10 .
10 ZINC (UGIL) 21 21 10 10 80 0
10 DISSOLVED ZINC (UG/L) 7 61.4 10 10 350 0
10 TOTAL DISSOLVED SOLIDS (MG/L) 21 503.8 360 260 1000 8

• 10 TOTAL SUSPENDED SOLIDS (MG/L) 15 59.3 43 4 130 .
10 WATER SURF. FR MP (M) 23 0.9 0.3 0 1.8 .
10 WATER SURF. ELVN (M, MSL) 12 228.7 229 225.4 229.4.
10 WATER SURF. ELVN (FT, MSL) 12 750.4 751.2 739.6 752.5.

•
TVA-OOO 19979



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

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

10A ORP (MV) 22 256.1 245 31 455.
10A CONDUCTIVITY (UMHOS/CM) 22 753.5 797 419 1020.
10A DISSOLVED OXYGEN (MG/L) 22 0.6 0.3 0.1 3.3 .
10A TEMPERATURE (DEG C) 22 20.6 20.8 17.9 22.9.
10A PH (STANDARD UNITS) 22 4.9 4.8 4.2 6.4 22
10A ALKALINITY (MG/L) 21 16.1 6 0 106 .

.10A PHEN-PH ALKALINITY (MG/L) 5 0 0 0 O.
10A ACIDITY (MG/L) 12 187.7 223.5 0 294.
10A C02 ACIDITY (MG/L) 9 121.6 117 34 180 .
10A C02 (MG/L) 8 171.3 196.1 0 259.
10A CAlMG HARDNESS (MG/L) 21 337.5 365 151.6 564.
10A NITRATE+NITRITE NITROGEN (MG/L) 11 0.1 0.1 0 0.6 0
10A TOTAL ORGANIC CARBON (MG/L) 20 0.9 0.6 0.3 2.7 .
10A TOTAL INORGANIC CARBON (MG/L) 20 27.7 27 3 110 .
10A SULFIDE (MG/L) 8 0 0 0 O.
10A CALCIUM (MG/L) 21 101.4 110 48 160 .
10A DISSOLVED CALCIUM (MG/L) 7 82.6 82 55 110 .
10A MAGNESIUM (MG/L) 21 20.5 22 7.1 40.
10A DISSOLVED MAGNESIUM (MG/L) 7 13.9 15 9.5 16 .• 10A SODIUM (MG/L) 21 8 8 5.4 11 ..
10A POTASSIUM (MG/L) 21 7.2 7.2 4.9 12 .
10A CHLORIDE (MG/L) 21 4.1 4 2 6 0
10A SULFATE (MG/L) 21 360 370 40 640 14
10A FLUORIDE (MG/L) 12 0.2 0.1 0.1 0.7 0
10A ALUMINUM (UG/L) 21 21833.3 7900 2800 130000 21
10A DISSOLVED ALUMINL!M (UG/L) 7 740 590 50 1600 5
10A ANTIMONY (UG/L) 5 1 1 1 1 0
10A DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 0
10A ARSENIC (UG/L) 21 6 4 2 20 0
10A DISSOLVED ARSENIC (UG/L) 7 5.9 3 1 25 0
10A BARIUM (UG/L) 19 152.1 90 10 750 0
10A DISSOLVED BARIUM (UGIL) 7 47.1 40 20 80 0
10A BERYLLIUM (UG/L) 5 3.4 3 1 8 1
10A DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 0
10A BORON (UG/L) 21 2445.7 1900 500 17000 .
10A DISSOLVED BORON (UG/L) 7 1514.3 1400 1100 2000.
10A CADMIUM (UG/L) 20 0.3 0.2 0.1 1.4 0
10A DISSOLVED CADMIUM (UG/L) 7 0.5 0.4 0.1 1.6 0
10A CHROMIUM (UGIL) 18 14.2 4.5 1 80 0
10A DISSOLVED CHROMIUM (UG/L) 7 1 1 1 1 0
10A COPPER (UG/L) 21 47.1 20 10 210 0
10A DISSOLVED COPPER (UG/L) 7 17.1 10 10 60 0
10A IRON - TOTAL (UG/L) 21 102714 63000 18000 810000 21

• 10A DISSOLVED IRON (UG/L) 7 27285.7 27000 18000 40000 7
10A LEAD (UG/L) 19 18.1 7 2 86 3
10A DISSOLVED LEAD (UG/L) 7 1 1 1 1 0

TVA-00019980



• Continued

10A LITHIUM (UGJL) •.. 14 66.5 57.5 20 160 .
10A DISSOLVED LITHIUM (UGJL) 7 54.3 54 40 70 .
10A MANGANESE (UGJL) 21 8690.5 9300 2800 15000 21
10A DISSOLVED MANGANESE (UG/L) 7 7900 7800 5600 13000 7
10A MOLYBDENUM (UGJL) 8 20 20 20 20.
10A DISSOLVED MOLYBDENUM (UG/L) 5 20 20 20 20.
10A NICKEL (UG/L) 5 33.8 26 20 56 0
10A DISSOLVED NICKEL (UGJL) 1 42 42 42 42 0
10A SELENIUM (UG/L) 12 1 1 1 1 0
10A DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
10A SILICON (UG/L) 16 25975 20000 7600 53000 .
10A DISSOLVED SILICON (UG/L) 6 12500 12500 11000 15000 .
10A STRONTIUM (UG/L) 19 1594.2 1700 810 2400 .
10A DISSOLVED STRONTIUM (UG/L) 7 1377.1 1400 940 1700 .
10A VANADIUM (UG/L) 19 29.5 10 10 150 .
10A DISSOLVED VANADIUM (UG/L) 7 10 10 10 10 .
10A ZINC (UG/L) 21 169.5 170 50 350 0
10A DISSOLVED ZINC (UG/L) 7 82 80 54 110 0
10A TOTAL DISSOLVED SOLIDS (MG/L) 21 604.8 640 230 1000 14• 10A TOTAL SUSPENDED SOLIDS (MG/L) 15 441.2 180 26 2100,.
10A WATER SURF. FR MP (M) 23 2.1 2 1.2 4.3 .
10A WATER SURF. ELVN (M, MSL) 12 227.6 227.8 225.3 228.5.
10A WATER SURF. ELVN (FT, MSL) 12 746.6 747.5 739.2 749.7 .

•
TVA-00019981



• Table 1. Kingston Groundwater Quality Summary. Data from 89/01104 to 94/12/07.

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

10B ORP (MV) 14 9.9 0 -90 150 .
10B CONDUCTIVITY (UMHOS/CM) 14 1124.4 1158 861 1300.
10B DISSOLVED OXYGEN (MG/L) 14 0.3 0.3 0.1 0.5 .
10B TEMPERATURE (DEG C) 14 19.8 20 17.9 21 .
10B PH (STANDARD UNITS) 14 6.1 6.1 5.9 6.3 14
10B ALKALINITY (MG/L) 13 121.3 117 110 146 .
10B PHEN-PH ALKALINITY (MG/L) 2 0 0 0 O.
10B ACIDITY (MG/L) 6 168.5 181 0 275 .
10B C02 ACIDITY (MG/L) 3 175 176 150 199 .
10B C02 (MG/L) 5 178 164.6 152.2 242.
10B CAlMG HARDNESS (MG/L) 14 566 593.5 394.3 677 .
10B NITRATE+NITRITE NITROGEN (MG/L) 10 0.1 0 0 0.4 0
10B TOTAL ORGANIC CARBON (MG/L) 13 1.4 1.1 0.3 4.1 .
10B TOTAL INORGANIC CARBON (MG/L) 14 72.1 64.5 24 180 .
10B SULFIDE (MG/L) 6 0 0 0 O.
10B CALCIUM (MG/L) 14 175 180 120 210 .

• 10B DISSOLVED CALCIUM (MG/L) 1 120 120 120 120 .
10B MAGNESIUM (MGIL) 14 31.4 32 22 40.,.
108 DISSOLVED MAGNESIUM (MG/L) 1 20 20 20 20.
108 SODIUM (MG/L) 14 36.1 35.5 31 42.
10B POTASSIUM (MG/L) 14 3.3 2.8 2.4 7.3 .
10B CHLORIDE (MG/L) 14 13.6 14 10 17 0
10B SULFATE (MG/L) 14 519.3 550 300 660 14
108 FLUORIDE (MG/L) 10 0.1 0.1 0.1 0.5 0
108 ALUMINUM (UG/L) 14 3888.6 335 50 25000 9
108 DISSOLVED ALUMINUM (UG/L) 7 271.4 50 50 1600 1
108 ANTIMONY (UG/L) 3 1 1 1 1 0
10B DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 0
108 ARSENIC (UG/L) 14 2.4 2 1 5 0
108 DISSOLVED ARSENIC (UG/L) 7 2.3 2 1 5 0
108 BARIUM (UG/L) 12 99.2 55 30 320 0
108 DISSOLVED 8ARIUM (UG/L) 7 28.6 30 10 40 0
108 8ERYLLIUM (UG/L) 3 1 1 1 1 0
108 DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 0
10B BORON (UG/L) 14 910.7 520 500 5900 .
108 DISSOLVED 80RON (UG/L) 7 500 500 500 500 .
10B CADMIUM (UG/L) 13 0.5 0.1 0.1 4 0
10B DISSOLVED CADMIUM (UG/L) 7 0.7 0.2 0.1 3.5 0
108 CHROMIUM (UG/L) 11 5.9 1 1 30 0
108 DISSOLVED CHROMIUM (UG/L) 7 1.2 1 1 2 0
108 COPPER (UG/L) 14 26.4 10 10 160 0

• 108 DISSOLVED COPPER (UG/L) 1 10 10 10 10 0
108 IRON - TOTAL (UG/L) 14 26571.4 24000 15000 49000 14
108 DISSOLVED IRON (UG/L) 7 18287.1 22000 10 24000 6

TVA-00019982



• Continued

108 LEAD (UG/L) •.. 12 3.8 1 1 20 0
108 DISSOLVED LEAD (UG/L) 6 1.2 1 1 2 0
108 LITHIUM (UG/L) 7 10 10 10 10 .
108 DISSOLVED LITHIUM (UG/L) 1 10 10 10 10 .
108 MANGANESE (UGIL) 14 9592.9 9950 7100 11000 14
108 DISSOLVED MANGANESE (UG/L) 7 8900 9100 6900 10000 7
108 MOLY8DENUM (UG/L) 3 20 20 20 20.
108 DISSOLVED MOLY8DENUM (UG/L) 1 20 20 20 20.
108 NICKEL (UG/L) 3 3.3 4 2 4 0
108 DISSOLVED NICKEL (UG/L) 1 1 1 1 1 0
108 SELENIUM (UG/L) 10 1 1 1 1 0
108 DISSOLVED SELENIUM (UG/L) 6 1.3 1 1 2 0
108 SILICON (UG/L) 11 13754.5 9700 4400 49000 .
108 DISSOLVED SILICON (UG/L) 6 6550 6900 4300 7800.
108 STRONTIUM (UG/L) 12 769.2 745 520 1100 .
108 DISSOLVED STRONTIUM (UG/L) 7 684.3 700 550 750.
108 VANADIUM (UGIL) 12 15.8 10 10 50.
108 DISSOLVED VANADIUM (UG/L) 7 10 10 10 10 .
108 ZINC (UG/L) 14 31.4 20 10 100 0• 108 DISSOLVED ZINC (UG/L) 7 78.6 80 10 190 0
108 TOTAL DISSOLVED SOLIDS (MG/L) 14 833.6 875 370 1100 13
108 TOTAL SUSPENDED SOLIDS (MG/L) 8 21.6 18.5 6 47.
108 WATER SURF. FR MP (M) 16 1.6 1.6 0.6 2.4 .
108 WATER SURF. ELVN (M, MSL) 10 228.5 228.6 226.2 229.2.
108 WATER SURF. ELVN (FT, MSL) 10 749.6 750 742.2 751.9.

•
TVA-00019983



• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/06.
WELL NUM8EROF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES
118 ORP (MV) 15 164.3 160 20 289 .
118 CONDUCTIVITY (UMHOS/CM) 14 1800.2 1907.5 190 2180 .
11B DISSOLVED OXYGEN (MG/L) 15 0.9 0.4 0.2 3.7 .
11B TEMPERATURE (DEG C) 15 17 16.9 15.8 19 .
118 PH (STANDARD UNITS) 15 6.7 6.6 6.2 7 1
118 ALKALINITY (MGIL) 14 302.4 306 237 356 .
118 PHEN-PH ALKALINITY (MG/L) 2 0 0 0 O.
118 ACIDITY (MG/L) 6 91.8 88.5 0 193 .
118 C02 ACIDITY (MG/L) 4 92 104 40 120 .
118 C02 (MG/L) 5 97.1 86.2 63.4 170.
11B CAlMG HARDNESS (MG/L) 15 1407.8 1374 1076 1719 .
118 NITRATE+NITRITE NITROGEN (MGIL) 11 0.1 0 0 0.6 0
118 TOTAL ORGANIC CAR80N (MG/L) 14 1 0.9 0.7 1.5 .
118 TOTAL INORGANIC CAR80N (MG/L) 15 115.7 100 53 220.
118 SULFIDE (MG/L) 6 a a 0 O.
118 CALCIUM (MG/L) 15 452 440 350 540 .
118 MAGNESIUM (MG/L) 15 67.8 67 49 90 .
118 SODIUM (MG/L) 15 9.9 9.7 8.7 12 .
118 POTASSIUM (MG/L) 15 2.7 2.6 2.2 3.3 .
11B CHLORIDE (MG/L) 15 6.3 7 4 8 0
118 SULFATE (MG/L) 15 988.7 1000 650 1400 15• 11B FLUORIDE (MG/L) 11 0.1 0.1 0.1 0.2, 0
118 ALUMINUM (UG/L) 15 1612.7 650 50 9200 10
118 ANTIMONY (UG/L) 3 1 1 1 1 0
118 ARSENIC (UG/L) 15 1.5 1 1 6 0
118 8ARIUM (UG/L) 13 43.1 40 10 130 0
118 BERYLLIUM (UG/L) 3 1 1 1 1 0
11B BORON (UG/L) 15 501.3 500 500 520 .
118 CADMIUM (UG/L) 14 0.1 0.1 0.1 0.3 a
118 CHROMIUM (UG/L) 12 2.8 1 1 12 a
118 COPPER (UG/L) 15 20.7 10 10 80 a
118 IRON - TOTAL (UG/L) 15 1934.7 980 210 12000 13
11B LEAD (UG/L) 13 1.9 1 1 6 a
118 LITHIUM (UG/L) 7 28.6 30 10 40.
118 MANGANESE (UG/L) 15 662 660 160 1200 15
118 MOLY8DENUM (UG/L) 4 25 20 20 40.
118 NICKEL (UG/L) 3 2.7 1 1 6 a
118 SELENIUM (UG/L) 11 1 1 1 1 0
118 SILICON (UG/L) 12 11666.7 9900 5600 23000 .
118 STRONTIUM (UG/L) 13 510.8 520 390 680.
118 TITANIUM (UG/L) 1 170 170 170 170 .
118 VANADIUM (UG/L) 13 11.5 10 10 20.
118 ZINC (UG/L) 15 17.3 10 10 50 a
118 TOTAL DISSOLVED SOLIDS (MG/L) 15 1773.3 1800 1300 2000 15
118 TOTAL SUSPENDED SOLIDS (MG/L) 8 108.3 78 2 320.

• 118 WATER SURF. FR MP (M) 17 2.8 2.5 2 4.2 .
118 WATER SURF. ELVN (M, MSL) 11 231.2 231.6 227.7 232.4 .
118 WATER SURF. ELVN (FT, MSL) 11 758.4 759.8 747.2 762.5.
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/06.

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES
12A ORP (MV) 15 26.4 5 -41 180.
12A CONDUCTIVITY (Y-MHOS/CM) 15 775.9 780 621 920.
12A DISSOLVED OXYGEN (MG/L) 15 0.3 0.2 0.1 0.7 .
12A TEMPERATURE (DEG C) 15 16.8 16.6 14.2 20.8.

·12A PH (STANDARD UNITS) 15 6.6 6.6 6.2 6.8 2
12A ALKALINITY (MG/L) 14 213 212.5 175 253.
12A PHEN-PH ALKALINITY (MG/L) 3 0 0 0 O.
12A ACIDITY (MG/L) 6 68 77.5 0 107 .
12A C02 ACIDITY (MG/L) 5 79.6 71 63 108 .
12A C02 (MG/L) 5 71.7 68.6 57 94.
12A CAlMG HARDNESS (MG/L) 14 405.2 404.5 221 523.
12A NITRATE+NITRITE NITROGEN (MG/L) 10 0.1 0 0 0.1 0
12A TOTAL ORGANIC CARBON (MG/L) 14 1.8 1.7 1.3 3.3 .
12A TOTAL INORGANIC CARBON (MG/L) 15 92.5 74 48 190 .
12A SULFIDE (MG/L) 5 0 0 0 O.
12A CALCIUM (MG/L) 15 106.1 110 0.1 150 .
12A MAGNESIUM (MG/L) 15 27.5 28 0 38.
12A SODIUM (MG/L) 15 6.9 6.7 5.7 8.
12A POTASSIUM (MG/L) 15 2.9 2.9 2.4 3.3 .
12A CHLORIDE (MG/L) 15 3.3 3 2 4 0• 12A SULFATE (MG/L) 15 215.3 230 140 400 1
12A FLUORIDE (MG/L) 10 0.3 0.2 0.1 0.4 0
12A ALUMINUM (UG/L) 15 1116.7 210 50 5500 8
12A ANTIMONY (UG/L) 3 1 1 1 1 0
12A ARSENIC (UG/L) 15 1.6 1 1 4 0
12A BARIUM (UG/L) 14 40.7 30 10 110 0
12A BERYLLIUM (UG/L) 3 2.7 1 1 6 1
12A BORON (UG/L) 15 500 500 500 500.
12A CADMIUM (UG/L) 14 0.2 0.1 0.1 1 0
12A CHROMIUM (UG/L) 13 2 1 1 6 0
12A COPPER (UG/L) 15 20.7 10 10 110 0
12A IRON - TOTAL (UG/L) 15 4132 2200 10 15000 14
12A LEAD (UG/L) 14 2.7 1.5 1 9 0
12A LITHIUM (UG/L) 8 10 10 10 10 .
12A MANGANESE (UG/L) 15 4547 4100 5 10000 14
12A MOLYBDENUM (UG/L) 4 20 20 20 20.
12A NICKEL (UG/L) 3 1 1 1 1 0
12A SELENIUM (UG/L) 10 1 1 1 1 0
12A SILICON (UG/L) 12 4285 4300 20 11000 .
12A STRONTIUM (UG/L) 14 237.1 230 50 390.
12A VANADIUM (UG/L) 14 19.3 10 10 50.
12A ZINC (UG/L) 15 16 10 10 70 0
12A TOTAL DISSOLVED SOLIDS (MG/L) 15 548 540 300 940 10
12A TOTAL SUSPENDED SOLIDS (MG/L) 9 8.3 7 2 23.

• 12A WATER SURF. FR MP (M) 18 1.8 1.7 1.3 2.6 .
12A WATER SURF. ELVN (M, MSL) 16 232.1 232.1 231.7 232.3.
12A WATER SURF. ELVN (FT, MSL) 12 761.4 761.5 760.1 762.2.
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12/06.

WELL NUM8EROF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES
128 ORP (MV) 15 -5 -40 -100 161 .
128 CONDUCTIVITY (~MHOS/CM) 15 1317.8 1345 1200 1390 .
128 DISSOLVED OXYGEN (MG/L) 15 0.3 0.3 0.1 0.5 .
128 TEMPERATURE (DEG C) 15 16.3 16.5 14.3 18.7 .
128 PH (STANDARD UNITS) 15 7 7 6.8 7.1 0
128 ALKALINITY (MG/L) 15 298.8 320 46 330.
128 PHEN-PH ALKALINITY (MG/L) 3 0 0 0 O.
128 ACIDITY (MG/L) 7 51.6 57 0 75.
128 C02 ACIDITY (MG/L) 5 50 53 32 61 .
128 C02 (MG/L) 6 52.9 54 34.3 66.
128 CAlMG HARDNESS (MG/L) 16 714.7 745 203 837.
128 NITRATE+NITRITE NITROGEN (MG/L) 10 0.1 0 0 0.7 0
128 TOTAL ORGANIC CAR80N (MG/L) 15 0.7 0.5 0.2 2.2 .
128 TOTAL INORGANIC CAR80N (MG/L) 16 108.2 94.5 58 200.
128 SULFIDE (MG/L) 6 0 0 0 O.
128 CALCIUM (MG/L) 16 210 220 60 240.
128 MAGNESIUM (MG/L) 16 46.3 47 13 70.
128 SODIUM (MG/L) 16 35.5 36 31 38.
128 POTASSIUM (MG/L) 16 8.9 8.7 8.2 11 .
128 CHLORIDE (MG/L) 16 3.3 3.5 1 4 0• 128 SULFATE (MG/L) 16 491.3 490 380 580 16
128 FLUORIDE (MG/L) 10 0.1 0.1 0.1 0.1 0
128 ALUMINUM (UG/L) 16 825.6 50 50 7100 4
128 ANTIMONY (UG/L) 3 1 1 1 1 0
128 ARSENIC (UG/L) 16 1.3 1 1 3 0
128 8ARIUM (UG/L) 14 16.4 10 10 50 0
128 8ERYLLIUM (UG/L) 3 2.7 1 1 6 1
128 80RON (UG/L) 16 500 500 500 500.
128 CADMIUM (UG/L) 15 0.2 0.1 0.1 1 0
128 CHROMIUM (UG/L) 14 1.6 1 1 5 0
128 COPPER (UG/L) 16 18.1 10 10 100 0
128 IRON - TOTAL (UG/L) 16 2100 1700 1400 7300 16
128 LEAD (UG/L) 15 1.2 1 1 2 0
128 LITHIUM (UG/L) 9 60.7 60 50 70.
128 MANGANESE (UG/L) 16 462.5 445 360 820 16
128 MOLY8DENUM (UG/L) 5 20 20 20 20.
128 NICKEL (UGIL) 4 1.3 1 1 2 0
128 SELENIUM (UG/L) 10 1 1 1 1 0
128 SILICON (UG/L) 13 11184.6 12000 6000 19000 .
128 STRONTIUM (UG/L) 14 5011.4 5350 360 6100.
128 VANADIUM (UG/L) 14 10.7 10 10 20.
128 ZINC (UG/L) 16 20 10 10 70 0
128 TOTAL DISSOLVED SOLIDS (MG/L) 16 1036.9 1000 590 1400 16
128 TOTAL SUSPENDED SOLIDS (MG/L) 10 3.7 4 1 6.

• 128 WATER SURF. FR MP (M) 18 2 1.9 1.6 3.6 .
128 WATER SURF. ELVN (M, MSL) 17 231.8 231.9 230.2 232.2.
128 WATER SURF. ELVN (FT, MSL) 12 760.3 760.8 755.1 761.8.
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/11 to 94/12107.

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

13A ORP (MV) 20 -71.1 -109.5 -138 151 .
13A CONDUCTIVITY (UMHOS/CM) 20 621.3 551 427 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 O.
13A ACIDITY (MG/L) 9 170.1 133 0 500.
13A C02 ACIDITY (MG/L) 8 165.1 167.5 122 216 .
13A C02 (MG/L) 8 168.5 129.5 97 440.
13A CAlMG HARDNESS (MG/L) 21 194.5 151 113.3 498.
13A NITRATE+NITRITE NITROGEN (MG/L) 12 0.1 0 0 1.2 0
13A AMMONIA NITROGEN (MG/L) 2 0.7 0.7 0.7 0.8 .
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 95.7 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 (MGIl) 7 40.4 44 28 49.
13A MAGNESIUM (MG/L) 21 11.9 8.8 6.3 30.
13A DISSOLVED MAGNESIUM (MG/L) 7 6.6 6.6 4.5 8.9 .
13A SODIUM (MG/L) 21 28.2 25 21 67.
13A POTASSIUM (MG/L) 21 7.3 5.4 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 (UG/L) 19 277.4 220 110 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 (UG/L) 21 639.5 500 500 1700.
13A DISSOLVED BORON (UG/L) 11 603.6 500 500 1500 .
13A CADMIUM (UG/L) 20 0.4 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) 11 1.1 1 1 2 0
13A COPPER (UG/L) 21 17.6 10 10 90 0

• 13A DISSOLVED COPPER (UGIL) 7 10 10 10 10 0
13A IRON - TOTAL (UG/L) 21 64952.4 48000 30000 220000 21'
13A DISSOLVED IRON (UG/L) 11 58090.9 43000 26000 210000 11
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13A LEAD (UG/L) 19 7 2 1 60 1
13A DISSOLVED LEA£?. (UG/L) 11 1 1 1 1 0
13A LITHIUM (UG/L) 15 50.5 40 10 200.
13A DISSOLVED LITHIUM (UG/L) 7 35.7 30 23 60.
13A MANGANESE (UG/L) 21 1496.2 1200 840 4000 21
13A DISSOLVED MANGANESE (UG/L) 11 1271.8 1000 840 3600 11
13A MOLYBDENUM (UG/L) 8 20 20 20 20.
13A DISSOLVED MOLYBDENUM (UG/L) 4 20 20 20 20.
13A NICKEL (UG/L) 5 1.6 1 1 4 0
13A SELENIUM (UG/L) 13 1.2 1 1 3 0
13A DISSOLVED SELENIUM (UG/L) 7 1.1 1 1 2 0
13A SILICON (UG/L) 16 17681.3 14500 2300 56000 .
13A DISSOLVED SILICON (UG/L) 11 11345.5 12000 8100 14000 .
13A STRONTIUM (UG/L) 19 709.5 630 400 1300 .
13A DISSOLVED STRONTIUM (UG/L) 11 628.2 550 400 1200 .
13A TITANIUM (UG/L) 1 84 84 84 84.
13A VANADIUM (UG/L) 19 32.1 10 10 240.
13A DISSOLVED VANADIUM (UG/L) 11 12.7 10 10 40.
13A ZINC (UG/L) 21 50.5 20 10 250 0
13A DISSOLVED ZINC (UG/L) 11 44.5 20 10 170 0• 13A TOTAL DISSOLVED SOLIDS (MG/L) 21 344.3 290 160 990 2
13A TOTAL SUSPENDED SOLIDS (MG/L) 16 197.7 130 22 1200.
13A WATER SURF. FR MP (M) 22 3.2 3.1 2 4.9 .
13A WATER SURF. ELVN (M, MSL) 11 230.8 231.1 229.1 232.5 .
13A WATER SURF. ELVN (FT, MSL) 11 757.1 758.1 751.8 762.7.

•
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01105 to 94/12/07.

WELL NUM8EROF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

138 ORP (MY) 17 -34.1 -80 -170 573 .
138 CONDUCTIVITY (UMHOS/CM) 17 311.3 319 277 322.
138 DISSOLVED OXYGEN (MG/L) 17 0.3 0.3 0.1 1.5 .
138 TEMPERATURE (DEG C) 17 16.5 16.6 15.1 18.6 .
138 PH (STANDARD UNITS) 17 8.3 8.3 8 8.4 0
138 ALKALINITY (MG/L) 16 171.4 167.5 159 249 .
138 PHEN-PH ALKALINITY (MG/L) 4 a a a O.
138 ACIDITY (MG/L) 7 21.9 4 a 120 .
138 C02 ACIDITY (MG/L) 6 0.8 a a 4.
138 C02 (MG/L) 5 27 3.5 a 106 .
138 CAlMG HARDNESS (MG/L) 17 27.3 26 22 40.
138 NITRATE+NITRITE NITROGEN (MG/L) 10 0 0 0 0.1 0
138 TOTAL ORGANIC CAR80N (MG/L) 16 0.6 0.5 0.2 2.5 .
138 TOTAL INORGANIC CAR80N (MG/L) 17 71.1 52 39 160 .
138 SULFIDE (MG/L) 6 a 0 0 O.
138 CALCIUM (MG/L) 17 8.4 8.4 7.1 9.6 .
138 DISSOLVED CALCIUM (MG/L) 4 8.7 8.8 7.3 10 .
138 MAGNESIUM (MG/L) 17 1.5 1.2 0.9 4.3 .• 138 DISSOLVED MAGNESIUM (MG/L) 4 1.2 1.1 1 1.5,.
138 SODIUM (MG/L) 17 62.7 66 6.3 77.
138 POTASSIUM (MG/L) 17 2.1 2.1 1.7 2.6 .
138 CHLORIDE (MG/L) 17 1.2 1 1 2 a
138 SULFATE (MG/L) 17 6.7 2 1 77 0
138 FLUORIDE (MG/L) 10 0.3 0.2 0.1 0.5 0
138 ALUMINUM (UG/L) 17 242.9 50 50 1500 4
138 DISSOLVED ALUMINUM (UG/L) 5 50 50 50 50 0
138 ANTIMONY (UG/L) 3 1 1 1 1 0
138 ARSENIC (UG/L) 17 1.5 1 1 9 0
138 DISSOLVED ARSENIC (UG/L) 5 1.2 1 1 2 0
138 8ARIUM (UG/L) 15 214.7 210 180 260 a
138 DISSOLVED 8ARIUM (UG/L) 5 190 190 150 240 a
138 8ERYLLIUM (UG/L) 3 1 1 1 1 0
138 80RON (UG/L) 17 529.4 500 500 1000.
138 DISSOLVED 80RON (UG/L) 5 500 500 500 500.
138 CADMIUM (UG/L) 16 0.3 0.1 0.1 1 0
138 DISSOLVED CADMIUM (UG/L) 5 0.3 0.2 0.1 0.5 0
138 CHROMIUM (UG/L) 15 5 1 1 56 0
138 DISSOLVED CHROMIUM (UG/L) 5 1 1 1 1 a
138 COPPER (UG/L) 17 12.4 10 10 40 a
138 DISSOLVED COPPER (UG/L) 4 10 10 10 10 0
138 IRON - TOTAL (UG/L) 17 217.6 120 10 1900 1
138 DISSOLVED IRON (UG/L) 5 26 20 10 60 0

• 138 LEAD (UG/L) 16 1.3 1 1 3 0
138 DISSOLVED LEAD (UG/L) 5 1.2 1 1 2 0
138 LITHIUM (UG/L) 10 27.2 30 20 30.
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• Continued

138 DISSOLVED LITHIUM (UG/L) 4 27.5 25 20 40.
138 MANGANESE (Uq!L) 17 22.8 19 5 55 1
138 DISSOLVED MANGANESE (UG/L) 5 25.6 27 20 30 0
138 MOLY8DENUM (UG/L) 6 20 20 20 20.
138 DISSOLVED MOLY8DENUM (UG/L) 4 17.5 20 10 20.
138 NICKEL (UG/L) 4 1.3 1 1 2 0
138 SELENIUM (UG/L) 10 1.1 1 1 2 0
138 DISSOLVED SELENIUM (UG/L) 1 1 1 1 1 0
138 SILICON (UG/L) 14 6421.4 6350 3500 8600.
138 DISSOLVED SILICON (UG/L) 5 6660 6400 5900 7400.
138 STRONTIUM (UG/L) 15 174 170 150 220.
138 DISSOLVED STRONTIUM (UG/L) 5 140 160 50 180 .
138 VANADIUM (UG/L) 15 10.7 10 10 20.
138 DISSOLVED VANADIUM (UG/L) 5 10 10 10 10 .
138 ZINC (UG/L) 17 18.8 10 10 100 0
138 DISSOLVED ZINC (UG/L) 5 12 10 10 20 0
138 TOTAL DISSOLVED SOLIDS (MG/L) 17 188.8 200 90 230 0
138 TOTAL SUSPENDED SOLIDS (MG/L) 12 1.9 1 1 7.
138 WATER SURF. FR MP (M) 19 3.9 3.7 2.8 6.7 .
138 WATER SURF. ELVN (M, MSL) 10 230.6 230.9 227.6 231.2 .• 138 WATER SURF. ElVN (FT, MSL) 10 756.5 757.6 746.6 758.6.

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

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

14A ORP (MV) 21 43.4 3 -50 270.
14A CONDUCTIVITY (UMHOS/CM) 21 3208 3240 2913 3380.
14A DISSOLVED OXYGEN (MG/L) 21 0.7 0.3 0.1 6.2 .
14A TEMPERATURE (DEG C) 21 18.1 17.7 15.7 23.3 .

.14A PH (STANDARD UNITS) 21 6.1 6.1 5.9 6.4 21
14A ALKALINITY (MG/L) 20 420.1 426 353 466.
14A PHEN-PH ALKALINITY (MG/L) 6 0 0 0 O.
14A ACIDITY (MG/L) 8 633.8 713 0 994 .
14A C02 ACIDITY (MG/L) 9 501.2 530 380 602.
14A C02 (MG/L) 7 637.4 651.2 466 875 .
14A CAlMG HARDNESS (MG/L) 21 2023.9 2191 210 2446.
14A NITRATE+NITRITE NITROGEN (MG/L) 12 0.2 0 0 0.9 0
14A TOTAL ORGANIC CARBON (MG/L) 20 4.6 4.5 0.5 9.1 .
14A TOTAL INORGANIC CARBON (MG/L) 21 146.1 160 42 270 .
14A SULFIDE (MG/L) 7 0 0 0 O.
14A CALCIUM (MG/L) 21 578.9 630 66 710 .
14A DISSOLVED CALCIUM (MG/L) 7 508.6 590 110 630 .• 14A MAGNESIUM (MG/L) 21 140.5 150 11 200..
14A DISSOLVED MAGNESIUM (MG/L) 7 133.3 140 53 170 .
14A SODIUM (MG/L) 21 23.2 24 9.3 32.
14A POTASSIUM (MG/L) 21 51 54 2.9 74.
14A CHLORIDE (MG/L) 21 11.2 12 3 15 0
14A SULFATE (MG/L) 21 1651.7 1800 65 2300 20
14A FLUORIDE (MG/L) 12 0.1 0.1 0.1 0.2 0
14A ALUMINUM (UG/L) 21 2201.4 510 50 10000 12
14A DISSOLVED ALUMINUM (UG/L) 7 50 50 50 50 0
14A ANTIMONY (UG/L) 5 1.2 1 1 2 0
14A DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 0
14A ARSENIC (UG/L) 21 39 41 1 71 2
14A DISSOLVED ARSENIC (UG/L) 7 38.9 38 . 30 46 0
14A BARIUM (UG/L) 19 76.3 70 10 200 0
14A DISSOLVED BARIUM (UG/L) 7 58.6 20 10 160 0
14A BERYLLIUM (UG/L) 5 1 1 1 1 a
14A DISSOLVED BERYLLIUM (UG/L) 1 1 1 1 1 0
14A BORON (UG/L) 21 596.2 560 500 870.
14A DISSOLVED BORON (UG/L) 7 535.7 500 500 650.
14A CADMIUM (UG/L) 20 0.2 0.1 0.1 1.1 0
14A DISSOLVED CADMIUM (UG/L) 7 0.4 0.3 0.1 1.4 0
14A CHROMIUM (UG/L) 18 4 2.5 1 17 0
14A DISSOLVED CHROMIUM (UG/L) 7 2.6 1 1 12 0
14A COPPER (UG/L) 21 19 10 10 70 a

• 14A DISSOLVED COPPER (UG/L) 7 12.9 10 10 20 0
14A IRON - TOTAL (UG/L) 21 124184 120000 870 220000 21
14A DISSOLVED IRON (UG/L) 7 102857 100000 93000 110000 7
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14A LEAD (UG/L) 20 2.7 1.5 0.9 9 0
14A DISSOLVED LEAD (UG/L) 7 1.1 1 1 2 0
14A LITHIUM (UG/L) 13 35.2 30 28 50 .
14A DISSOLVED LITHIUM (UG/L) 7 34.7 40 25 40.
14A MANGANESE (UG/L) 21 9590.3 8300 97 25000 21
14A DISSOLVED MANGANESE (UG/L) 7 7814.3 6700 5000 13000 7
14A MOLYBDENUM (UG/L) 8 20 20 20 20.
14A DISSOLVED MOLYBDENUM (UG/L) 5 42 20 20 130 .
14A NICKEL (UG/L) 5 1.4 1 1 3 0
14A DISSOLVED NICKEL (UG/L) 1 3 3 3 3 0
14A SELENIUM (UG/L) 13 1.8 1 1 3 0
14A DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
14A SILICON (UG/L) 16 23500 26000 10000 38000 .
14A DISSOLVED SILICON (UG/L) 6 25166.7 23000 18000 38000 .
14A STRONTIUM (UG/L) 19 2116.8 2200 220 2700 .
14A DISSOLVED STRONTIUM (UG/L) 7 2271.4 2300 1800 2900.
14A VANADIUM (UG/L) 19 27.4 10 10 70 .
14A DISSOLVED VANADIUM (UG/L) 7 20 10 10 50.
14A ZINC (UG/L) 21 46.7 30 10 170 0• 14A DISSOLVED ZINC (UG/L) 7 30 10 10 80 0
14A TOTAL DISSOLVED SOLIDS (MG/L) 21 2963.8 3100 240 6600 20
14A TOTAL SUSPENDED SOLIDS (MG/L) 14 142.1 52 4 690 .
14A WATER SURF. FR MP (M) 23 4.6 4.4 3 9.4 .
14A WATER SURF. ELVN (M, MSL) 12 227.6 227.6 227.2 227.9.
14A WATER SURF. ELVN (FT, MSL) 12 746.7 746.7 745.3 747.7.

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

WELL NUM8ER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

148 ORP (MV) 19 102.9 47 -20 603 .
148 CONDUCTIVITY (UMHOS/CM) 19 1131.1 1075 783 1572 .
148 DISSOLVED OXYGEN (MG/L) 19 0.5 0.4 0.2 1.6 .
148 TEMPERATURE (DEG C) 19 17.3 17 14.9 21.8 .
148 PH (STANDARD UNITS) 19 6.8 6.9 6.2 7.2 2
148 ALKALINITY (MG/L) 19 284.1 276 226 376 .
148 PHEN-PH ALKALINITY (MG/L) 5 0 0 0 O.
148 ACIDITY (MG/L) 7 48.7 32 0 135 .
148 C02 ACIDITY (MG/L) 9 90.2 80 40 182 .
148 C02 (MG/L) 6 50 29 18 119 .
148 CAlMG HARDNESS (MG/L) 20 707.8 654.5 307 1142.6 .
148 NITRATE+NITRITE NITROGEN (MG/L) 11 0.6 0 0 6.5 0
148 TOTAL ORGANIC CAR80N (MG/L) 19 0.9 1 0.2 1.9 .
148 TOTAL INORGANIC CAR80N (MG/L) 20 102.5 94 50 230 .
148 SULFIDE (MG/L) 6 0 0 a o.
148 CALCIUM (MG/L) 20 232.5 215 90 390 .
148 DISSOLVED CALCIUM (MG/L) 5 226 220 200 270.• 148 MAGNESIUM (MG/L) 20 30.9 30.5 20 44,.
148 DISSOLVED MAGNESIUM (MG/L) 5 30.6 31 26 36.
148 SODIUM (MG/L) 20 7.1 6.6 2.6 14.6 .
148 POTASSIUM (MG/L) 20 3.7 3.2 2.4 11 .
148 CHLORIDE (MG/L) 20 5.6 5.5 3 8 0
148 SULFATE (MG/L) 20 382.9 375 68 610 19
148 FLUORIDE (MG/L) 11 0.1 0.1 0.1 0.5 0
148 ALUMINUM (UG/L) 20 643.5 360 50 2200 11
148 DISSOLVED ALUMINUM (UG/L) 5 50 50 50 50 0
148 ANTIMONY (UG/L) 5 1.2 1 1 2 0
148 DISSOLVED ANTIMONY (UG/L) 1 1 1 1 1 0
148 ARSENIC (UG/L) 20 1.6 1 1 8 0
148 DISSOLVED ARSENIC (UG/L) 5 1.8 1 1 4 0
148 BARIUM (UG/L) 18 46.7 40 10 100 0
14B DISSOLVED 8ARIUM (UG/L) 5 40 30 20 70 0
148 8ERYLLIUM (UG/L) 5 1 1 1 1 0
14B DISSOLVED 8ERYLLIUM (UG/L) 1 1 1 1 1 0
148 80RON (UG/L) 20 500 500 500 500 .
148 DISSOLVED BORON (UG/L) 5 500 500 500 500.
148 CADMIUM (UG/L) 19 0.5 0.1 0.1 5.2 1
14B DISSOLVED CADMIUM (UG/L) 5 0.2 0.2 0.1 0.3 0
148 CHROMIUM (UG/L) 18 1.8 1 1 7 0
148 DISSOLVED CHROMIUM (UG/L) 5 1 1 1 1 a
148 COPPER (UG/L) 20 18 10 10 120 0

• 14B DISSOLVED COPPER (UG/L) 5 10 10 10 10 0
148 IRON - TOTAL (UG/L) 20 1417 1300 150 3000 19
14B DISSOLVED IRON (UG/L) 5 814 770 720 1000 5
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148 LEAD (UG/L) 19 1.8 1 1 8 0
148 DISSOLVED LEAl?. (UG/L) 5 1 1 1 1 0
148 LITHIUM (UG/L) 12 23 20 10 60.
148 DISSOLVED LITHIUM (UG/L) 5 21 20 10 40.
148 MANGANESE (UG/L) 20 602.5 545 140 1200 20
148 DISSOLVED MANGANESE (UG/L) 5 576 550 490 720 5
148 MOLY8DENUM (UG/L) 8 20 20 20 20.

,148 DISSOLVED MOLY8DENUM (UG/L) 5 20 20 20 20.
148 NICKEL (UG/L) 7 1.7 2 1 3 0
148 DISSOLVED NICKEL (UG/L) 1 1 1 1 1 0
148 SELENIUM (UG/L) 12 1.4 1 1 6 0
148 SILICON (UG/L) 15 10126.7 10000 4300 14000 .
148 DISSOLVED SILICON (UG/L) 4 10400 10500 9600 11000 .
148 STRONTIUM (UG/L) 17 457.1 420 350 680 .
148 DISSOLVED STRONTIUM (UG/L) 5 374 370 240 490 .
148 VANADIUM (UG/L) 17 10 10 10 10 .
148 DISSOLVED VANADIUM (UG/L) 5 10 10 10 10 .
148 ZINC (UG/L) 20 16 10 10 90 0
148 DISSOLVED ZINC (UG/L) 5 10 10 10 10 0
148 TOTAL DISSOLVED SOLIDS (MG/L) 20 839 790 370 1300 19• 148 TOTAL SUSPENDED SOLIDS (MG/L) 13 22.1 14 3 81 .
148 WATER SURF. FR MP (M) 23 5.3 5 4.8 8.5 .
148 WATER SURF. ELVN (M, MSL) 11 226.7 227 223.9 227.3.
148 WATER SURF. ELVN (FT, MSL) 11 743.7 744.8 734.7 745.7 .

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

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

15A ORP (MV) 18 131 111.5 -70 308.
15A CONDUCTIVITY (UMHOS/CM) 19 403.3 408 340 427.
15A DISSOLVED OXYGEN (MG/L) 19 0.7 0.7 0.2 2.
15A TEMPERATURE (DEG C) 19 29.2 17.3 15 243.
15A PH (STANDARD UNITS) 19 7.4 7.4 7.1 7.7 0
15A ALKALINITY (MG/L) 19 195.6 193 180 221 .
15A PHEN-PH ALKALINITY (MG/L) 5 0 0 0 O.
15A ACIDITY (MG/L) 10 14.1 13.5 0 27.
15A C02 ACIDITY (MG/L) 6 16.8 16.5 12 21 .
15A C02 (MG/L) 9 13.7 12 6.2 24.
15A CAlMG HARDNESS (MG/L) 18 371.8 213.6 182.7 2439 .
15A NITRATE+NITRITE NITROGEN (MG/L) 12 0.1 0 0 1 0
15A TOTAL ORGANIC CARBON (MG/L) 17 0.9 0.5 0.2 4.1 .
15A TOTAL INORGANIC CARBON (MG/L) 18 77.8 69.5 46 130 .
15A SULFIDE (MG/L) 8 0 0 0 O.
15A CALCIUM (MG/L) 18 113.3 68 58 680.

• 15A DISSOLVED CALCIUM (MG/L) 2 74 74 66 82.
15A MAGNESIUM (MG/L) 18 21.6 11 9 180· .
15A DISSOLVED MAGNESIUM (MG/L) 2 9.2 9.2 9.2 9.3 .
15A SODIUM (MG/L) 18 11.1 10 7.9 27.
15A POTASSIUM (MG/L) 18 5.8 2.2 1.8 62.
15A CHLORIDE (MG/L) 18 3.6 3 1 14 0
15A SULFATE (MG/L) 18 127.3 22 12 1900 1
15A FLUORIDE (MG/L) 12 0.1 0.1 0.1 0.2 0
15A ALUMINUM (UG/L) 18 1428.9 705 50 11000 10
15A DISSOLVED ALUMINUM (UG/L) 2 50 50 50 50 0
15A ANTIMONY (UG/L) 5 1 1 1 1 0
15A ARSENIC (UG/L) 18 3.8 1 1 34 0
15A DISSOLVED ARSENIC (UG/L) 2 1 1 1 1 0
15A BARIUM (UG/L) 16 148.8 140 40 330 0
15A DISSOLVED BARIUM·(UGIL) 2 175 175 170 180 0
15A BERYLLIUM (UG/L) 5 1 1 1 1 0
15A BORON (UG/L) 18 525 500 500 950.
15A DISSOLVED BORON (UG/L) 2 500 500 500 500.
15A CADMIUM (UG/L) 17 0.9 0.1 0.1 9.5 1
15A DISSOLVED CADMIUM (UG/L) 2 0.7 0.7 0.1 1.4 0
15A CHROMIUM (UG/L) 15 2.6 1 1 14 0
15A DISSOLVED CHROMIUM (UG/L) 2 1 1 1 1 0
15A COPPER (UG/L) 18 14.4 10 10 40 0
15A DISSOLVED COPPER (UG/L) 2 10 10 10 10 0
15A IRON - TOTAL (UG/L) 18 12620 245 20 210000 8• 15A DISSOLVED IRON (UG/L) 2 90 90 10 170 0
15A LEAD (UG/L) 16 2.9 1.2 1 14 0
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15A DISSOLVED LEAD (UG/L) 2 1 1 1 1 0
15A LITHIUM (UG/L) 10 14 10 10 20.
15A DISSOLVED L1THllJM (UG/L) 2 10 10 10 10 .
15A MANGANESE (UG/L) 18 1611 110 9 25000 15
15A DISSOLVED MANGANESE (UG/L) 2 40 40 28 52 1
15A MOLYBDENUM (UG/L) 5 22 20 20 30.
15A NICKEL (UG/L) 5 1.2 1 1 2 0
15A SELENIUM (UG/L) 14 1.1 1 1 2 0
15A DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
15A SILICON (UG/L) 13 10392.3 8500 4600 33000 .
15A DISSOLVED SILICON (UG/L) 2 8650 8650 8100 9200.
15A STRONTIUM (UG/L) 16 353.8 215 90 2000.
15A DISSOLVED STRONTIUM (UG/L) 2 340 340 . 230 450 .
15A TITANIUM (UG/L) 1 5 5 5 5.
15A VANADIUM (UG/L) 16 12.5 10 10 40.
15A DISSOLVED VANADIUM (UG/L) 2 10 10 10 10 .
15A ZINC (UG/L) 18 17.8 10 10 50 0
15A DISSOLVED ZINC (UG/L) 2 15 15 10 20 0
15A TOTAL DISSOLVED SOLIDS (MG/L) 18 436.7 250 200 3500 2
15A TOTAL SUSPENDED SOLIDS (MG/L) 12 68.6 25 1 390.

• 15A WATER SURF. FR MP (M) 21 2.7 2.7 2.3 3.6..
15A WATER SURF. ELVN (M, MSL) 13 239.5 239.9 237.2 240.4'.
15A WATER SURF. ELVN (FT, MSL) 13 785.7 787.2 778.1 788.7 .

•
TVA-OOO 19996



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

WELL NUMBER OF
J.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES
158 ORP (MV) 16 8.7 -27.5 -70 184 .
158 CONDUCTIVITY (UMHOS/CM) 17 577.1 584 530 620.
158 DISSOLVED OXYGEN (MG/L) 17 0.3 0.3 0.1 0.6 .
158 TEMPERATURE (DEG C) 17 16.7 16.4 15 19.9 .
158 PH (STANDARD UNITS) 17 7.1 7.1 6.8 7.3 0
158 ALKALINITY (MG/L) 17 257.6 252 241 340.
158 PHEN-PH ALKALINITY (MG/L) 5 0 0 0 O.
158 ACIDITY (MG/L) 7 25.4 23 0 45 .
158 C02 ACIDITY (MGfL) 6 26.8 27.5 10 40.
158 C02 (MG/L) 6 26.2 21.6 14.1 40.
158 CAlMG HARDNESS (MG/L) 17 317.4 303 186.5 586 .
158 NITRATE+NITRITE NITROGEN (MG/L) 11 0 0 0 0 0
158 TOTAL ORGANIC CARBON (MGfL) 16 0.5 0.5 0.2 0.8 .
158 TOTAL INORGANIC CARBON (MG/L) 17 85.3 77 48 140 .
158 SULFIDE (MG/L) 6 0 0 0 O.
158 CALCIUM (MG/L) 17 95.2 90 61 190 .
158 MAGNESIUM (MG/L) 17 19.4 19 8.3 27 .
158 SODIUM (MG/L) 17 11.5 12 5.9 14 .
158 POTASSIUM (MG/L) 17 3.5 3.5 3.3 3.8 .
158 CHLORIDE (MG/L) 17 6.2 6 3 8 0• 158 SULFATE (MG/L) 17 74.4 58 50 310. 1
158 FLUORIDE (MG/L) 11 0.1 0.1 0.1 0.1 0
158 ALUMINUM (UG/L) 17 381.8 70 50 1400 7
158 ANTIMONY (UG/L) 5 1 1 1 1 0
158 ARSENIC (UGfL) 17 1.1 1 1 2 0
158 8ARIUM (UG/L) 15 50 50 10 130 0
158 8ERYLLIUM (UG/L) 5 1 1 1 1 0
158 80RON (UG/L) 17 500 500 500 500.
158 CADMIUM (UGfL) 16 0.2 0.1 0.1 0.6 0
158 CHROMIUM (UG/L) 15 1.5 1 1 5 0
158 COPPER (UG/L) 17 22.4 10 10 150 0
158 IRON - TOTAL (UGfL) 17 1021.8 660 320 4800 17
158 LEAD (UG/q 16 2.2 1 1 10 0
158 LITHIUM (UG/L) 9 22.2 20 10 30.
158 MANGANESE (UG/L) 17 162.7 140 86 330 17
158 MOLY8DENUM (UG/L) 5 20 20 20 20 .
158 NICKEL (UG/L) 6 1 1 1 1 0
158 SELENIUM (UG/L) 13 1 1 1 1 0
158 SILICON (UG/L) 12 10341.7 11000 5500 12000 .
15B STRONTIUM (UG/L) 15 630 670 200 790.
158 VANADIUM (UG/L) 15 10 10 10 10 .
15B ZINC (UGfL) 17 50.6 10 10 320 0
15B TOTAL DISSOLVED SOLIDS (MG/L) 17 401.2 360 270 700 3
158 TOTAL SUSPENDED SOLIDS (MG/L) 10 21.1 3 1 150 .

• 15B WATER SURF. FR MP (M) 19 1.9 1.9 1.4 2.4 .
15B WATER SURF. ELVN (M, MSL) 11 240.1 240.7 233.8 241.2.
15B WATER SURF. ELVN (FT, MSL) 11 787.7 789.6 767.2 791.3 .
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• Table 1. Kingston Groundwater Quality Summary. Data from 89/01/04 to 94/12108.

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

16A ORP (MV) 21 -11.6 -35 -110 165 .
16A CONDUCTIVITY (UMHOS/CM) 21 392.8 396 368 415 .
16A DISSOLVED OXYGEN (MG/L) 21 0.4 0.3 0.1 0.9 .
16A TEMPERATURE (DEG C) 21 16.8 17 14.9 20.8.
16A PH (STANDARD UNITS) 21 7.3 7.3 7 7.4 0
16A ALKALINITY (MG/L) 21 135.8 135 117 148 .
16A PHEN-PH ALKALINITY (MG/L) 6 0 0 0 O.
16A ACIDITY (MG/L) 9 29.9 10 0 180 .
16A C02 ACIDITY (MG/L) 9 18.1 12 7 70.
16A C02 (MG/L) 8 29.6 9.7 6.2 158 .
16A CAlMG HARDNESS (MG/L) 23 172.5 170 149 278.1 .
16A NITRATE+NITRITE NITROGEN (MG/L) 14 0 0 0 0.3 0
16A TOTAL ORGANIC CARBON (MG/L) 22 0.6 0.5 0 1.2 .
16A TOTAL INORGANIC CARBON (MG/L) 23 56.3 55 28 100 .
16A SULFIDE (MG/L) 10 0 a 0 o.
16A CALCIUM (MG/L) 23 50.4 49 45 85 .
16A DISSOLVED CALCIUM (MG/L) 6 51.8 51 47 59 .• 16A MAGNESIUM (MG/L) 23 11.3 11 9 16."
16A DISSOLVED MAGNESIUM (MG/L) 6 10.4 9.9 9.3 13 .
16A SODIUM (MG/L) 23 18.1 18 15 23.2.
16A POTASSIUM (MG/L) 23 2.3 2.3 2.1 2.6 .
16A CHLORIDE (MG/L) 23 1.4 1 1 4 0
16A SULFATE (MG/L) 23 78.5 70 48 300 1
16A FLUORIDE (MG/L) 14 0.4 0.4 0.1 0.6 0
16A ALUMINUM (UG/L) 23 1174.8 550 50 4700 16
16A DISSOLVED ALUMINUM (UG/L) 6 50 50 50 50 a
16A ANTIMONY (UG/L) 5 1 1 1 1 0
16A ARSENIC (UG/L) 23 1.3 1 1 3 0
16A DISSOLVED ARSENIC (UG/L) 6 1 1 1 1 0
16A BARIUM (UG/L) 20 50 50 30 80 a
16A DISSOLVED BARIUM (UG/L) 6 60 60 30 100 0
16A BERYLLIUM (UG/L) 5 1 1 1 1 a
16A BORON (UG/L) 23 500 500 500 500 .
16A DISSOLVED BORON (UG/L) 6 500 500 500 500.
16A CADMIUM (UG/L) 22 0.2 0.1 0.1 1 0
16A DISSOLVED CADMIUM (UG/L) 6 0.5 0.4 0.1 1.2 0
16A CHROMIUM (UG/L) 20 2.5 1 1 15 0
16A DISSOLVED CHROMIUM (UG/L) 6 1 1 1 1 0
16A COPPER (UG/L) 23 12.6 10 10 30 0
16A DISSOLVED COPPER (UG/L) 6 10 10 10 10 0
16A IRON - TOTAL (UG/L) 23 1889.6 1100 410 5900 23

• 16A DISSOLVED IRON (UG/L) 6 603.3 695 210 900 4
16A LEAD (UG/L) 21 2.5 1 1 8 0
16A DISSOLVED LEAD (UG/L) 6 1 1 1 1 0
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• Continued

16A LITHIUM (UG/L) 15 25.8 30 10 40.
16A DISSOLVED LITHIUM (UG/L) 6 24.2 30 10 30 .
16A MANGANESE (UGlL) 23 1271.7 1300 150 1700 23
16A DISSOLVED MANGANESE (UG/L) 6 1233.3 1250 1100 1300 6
16A MOLYBDENUM (UG/L) 8 20 20 20 20.
16A DISSOLVED MOLYBDENUM (UG/L) 4 20 20 20 20.
16A NICKEL (UG/L) 6 4.2 2.5 1 13 0
16A SELENIUM (UG/L) 16 1 1 1 1 0
16A DISSOLVED SELENIUM (UG/L) 2 1 1 1 1 0
16A SILICON (UG/L) 18 8722.2 8350 4200 12000 .
16A DISSOLVED SILICON (UG/L) 6 8333.3 8300 7700 9200 .
16A STRONTIUM (UG/L) 20 365.5 350 300 650 .
16A DISSOLVED STRONTIUM (UG/L) 6 330 340 190 450.
16A VANADIUM (UG/L) 20 11 10 10 20.
16A DISSOLVED VANADIUM (UG/L) 6 10 10 10 10 .
16A ZINC (UG/L) 23 22.2 10 10 150 0
16A DISSOLVED ZINC (UG/L) 6 10 10 10 10 0
16A TOTAL DISSOLVED SOLIDS (MG/L) 23 248.7 250 210 280 0
16A TOTAL SUSPENDED SOLIDS (MG/L) 16 58.8 10 1 330 .
16A WATER SURF. FR MP (M) 25 2.7 2.9 1.1 4.6 .• 16A WATER SURF. ELVN (M, MSL) 14 230.7 231 227.8 232.6..
16A WATER SURF. ELVN (FT, MSL) 14 756.9 758 747.4 763·.

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

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

168 ORP (MV) 19 138.6 90 -10 443.
168 CONDUCTIVITY (UMHOS/CM) 19 403 410 375 420.
168 DISSOLVED OXYGEN (MG/L) 19 0.3 0.3 0.1 0.6 .
168 TEMPERATURE (DEG C) 19 16.6 16.7 14.8 19.8 .
16B PH (STANDARD UNITS) 19 7.3 7.3 6.9 7.4 0
168 ALKALINITY (MG/L) 19 136.6 137 117 145 .
168 PHEN-PH ALKALINITY (MG/L) 6 0 0 0 O.
168 ACIDITY (MG/L) 7 30.4 9 0 160 .
168 C02 ACIDITY (MG/L) 9 13.3 10 7 26 .
168 C02 (MG/L) 6 31.3 8.8 6.2 141 .
168 CAlMG HARDNESS (MG/L) 20 174.4 171.5 154 207 .
168 NITRATE+NITRITE NITROGEN (MG/L) 10 a 0 0 0.3 0
168 TOTAL ORGANIC CAR80N (MG/L) 19 0.5 0.4 0.2 1.3 .
168 TOTAL INORGANIC CAR80N (MG/L) 20 54.1 39.5 14 150 .
168 SULFIDE (MG/L) 5 0 0 0 O.
168 CALCIUM (MG/L) 20 51.7 50.5 48 60 .
168 DISSOLVED CALCIUM (MG/L) 5 52.8 49 46 65 .

• 168 MAGNESIUM (MG/L) 20 11 11 8.2 14."
168 DISSOLVED MAGNESIUM (MG/L) 5 10 9.3 8.2 13 .
168 SODIUM (MG/L) 19 18.6 18 0.1 35.
168 POTASSIUM (MG/L) 19 2.4 2.3 1.7 3.6 .
168 CHLORIDE (MG/L) 20 ·1.5 1 1 4 0
168 SULFATE (MG/L) 20 73.9 72.5 56 110 0
168 FLUORIDE (MG/L) 10 0.4 0.5 0.1 0.8 0
16B ALUMINUM (UG/L) 20 2297.5 270 50 12000 14
168 DISSOLVED ALUMINUM (UG/L) 5 50 50 50 50 0
168 ANTIMONY (UG/L) 5 1 1 1 1 a
168 ARSENIC (UG/L) 20 1.2 1 1 3 0
168 DISSOLVED ARSENIC (UG/L) 5 1 1 1 1 0
168 8ARIUM (UG/L) 18 64.4 50 30 200 0
168 DISSOLVED 8ARIUM (UG/L) 5 50 40 20 ·80 0
168 8ERYLLIUM (UG/L) 5 1 1 1 1 0
168 80RON (UG/L) 20 500 500 500 500 .
168 DISSOLVED 80RON (UG/L) 5 500 500 500 500 .
168 CADMIUM (UG/L) 19 0.2 0.1 0.1 1 0
168 DISSOLVED CADMIUM (UG/L) 5 0.3 0.3 0.1 0.6 0
168 CHROMIUM (UG/L) 18 2.4 1 1 11 0
168 DISSOLVED CHROMIUM (UG/L) 5 1 1 1 1 0
168 COPPER (UG/L) 20 16 10 10 60 0
16B DISSOLVED COPPER (UG/L) 5 10 10 10 10 0
16B IRON - TOTAL (UG/L) 20 2516 325 10 12000 11

• 168 DISSOLVED IRON (UG/L) 5 14 10 10 30 0
16B LEAD (UG/L) 19 3 1 1 12 0
168 DISSOLVED LEAD (UG/L) 5 1 1 1 1 0
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• Continued

168 LITHIUM (UG/L) 13 22.5 20 10 70.
168 DISSOLVED LITHIUM (UG/L) 5 16.4 20 10 20.
168 MANGANESE (UG7L) 20 858 815 620 2000 20
168 DISSOLVED MANGANESE (UG/L) 5 708 690 620 820 5
168 MOLYBDENUM (UG/L) 10 20 20 20 20.
168 DISSOLVED MOLY8DENUM (UG/L) 5 20 20 20 20.
168 NICKEL (UG/L) 6 1 1 1 1 0
168 SELENIUM (UG/L) 10 1 1 1 1 0
168 SILICON (UG/L) 14 11271.4 9650 6500 28000.
168 DISSOLVED SILICON (UG/L) 5 8040 7700 7500 8800.
168 STRONTIUM (UG/L) 18 368.3 360 320 440.
168 DisSOLVED STRONTIUM (UG/L) 5 324 320 280 360.
168 VANADIUM (UG/L) 18 11.1 10 10 30.
168 DISSOLVED VANADIUM (UG/L) 5 10 10 10 10 .
168 ZINC (UG/L) 20 13 10 10 40 0
168 DISSOLVED ZINC (UG/L) 5 12 10 10 20 0
168 TOTAL DISSOLVED SOLIDS (MG/L) 19 257.9 260 220 290 0
168 TOTAL SUSPENDED SOLIDS (MG/L) 14 24 10.5 1 96 .
168 WATER SURF. FR MP (M) 21 2.2 1.9 1.2 7.
168 WATER SURF. ELVN (M, MSl) 10 231 231.7 223.2 232.4.

• 168 WATER SURF. ELVN (FT, MSL) 10 757.9 760.2 732.3 762.6,'

•
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• Table 1. Kingston Groundwater Quality Summary. Data from 92112107 to 94112107.

WELL NUMBER OF
I.D. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

17 ORP (MV) 3 122 177 -13 202.
17 CONDUCTIVITY (OMHOS/CM) 3 2029.7 1500 1429 3160.
17 DISSOLVED OXYGEN (MG/L) 3 0.4 0.3 0.1 0.8 .
17 TEMPERATURE (DEG C) 3 17.9 17.8 16.5 19.3 .
17 PH (STANDARD UNITS) 3 6 6.1 5.6 6.3 3
17 ALKALINITY (MG/L) 3 84 88 71 93 .
17 PHEN-PH ALKALINITY (MG/L) 2 0 0 0 O.
17 C02 ACIDITY (MG/L) 2 168 168 166 170 .
17 C02 (MG/L) 1 204 204 204 204.
17 CAlMG HARDNESS (MG/L) 3 1011.6 935.4 910.4 1189 .
17 TOTAL ORGANIC CARBON (MG/L) 2 0.9 0.9 0.4 1.5 .
17 TOTAL INORGANIC CARBON (MG/L) 3 40.3 42 36 43 .
17 CALCIUM (MG/L) 3 366.7 340 330 430 .
17 DISSOLVED CALCIUM (MG/L) 2 360 360 340 380 .
17 MAGNESIUM (MG/L) 3 23.3 21 21 28.
17 DISSOLVED MAGNESIUM (MG/L) 2 23 23 20 26 .
17 SODIUM (MG/L) 3 8.3 8.1 7.5 9.2 .
17 POTASSIUM (MG/L) 3 21.7 17 14 34.
17 CHLORIDE (MG/L) 3 4 4 4 4 0

• 17 SULFATE (MG/L) 3 923.3 830 740 1200 3
17 ALUMINUM (UG/L) 3 17633.3 13000 1900 38000 3
17 DISSOLVED ALUMINUM (UG/L) 2 50 50 50 50 0
17 ANTIMONY (UG/L) 3 2.3 1 1 5 0
17 DISSOLVED ANTIMONY (UG/L) 2 3.5 3.5 2 5 0
17 ARSENIC (UG/L) 3 255 100 85 580 3
17 DISSOLVED ARSENIC (UG/L) 2 292.5 292.5 85 500 2
17 BARIUM (UG/L) 3 160 140 30 310 0
17 DISSOLVED BARIUM (UG/L) 2 15 15 10 20 0
17 BERYLLIUM (UG/L) 3 1 1 1 1 0
17 DISSOLVED BERYLLIUM (UG/L) 2 1 1 1 1 0
17 BORON (UG/L) 3 693.3 580 500 1000.
17 DISSOLVED BORON (UG/L) 2 755 755 580 930.
17 CADMIUM (UG/L) 2 0.9 0.9 0.4 1.4 0
17 DISSOLVED CADMIUM (UG/L) 2 0.2 0.2 0.1 0.3 0
17 CHROMIUM (UG/L) 2 40.5 40.5 25 56 0
17 DISSOLVED CHROMIUM (UG/L) 2 1 1 1 1 0
17 COPPER (UG/L) 3 33.3 20 10 70 0
17 DISSOLVED COPPER (UG/L) 2 10 10 10 10 0
17 IRON - TOTAL (UG/L) 3 65000 53000 42000 100000 3
17 DISSOLVED IRON (UG/L) 2 58000 58000 47000 69000 2
17 LEAD (UG/L) 3 24.7 27 1 46 0
17 DISSOLVED LEAD (UG/L) 2 1 1 1 1 0
17 LITHIUM (UG/L) 2 170 170 110 230 .
17 DISSOLVED LITHIUM (UG/L) 2 130 130 100 160 .• 17 MANGANESE (UG/L) 3 2600 2100 2000 3700 3
17 DISSOLVED MANGANESE (UG/L) 2 2600 2600 2000 3200 2
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WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES
17 MOLYBDENUM (UG/L) 2 20 20 20 20.
17 DISSOLVED MOLy'BDENUM (UG/L) 2 20 20 20 20.
17 NICKEL (UG/L) 3 28.7 28 9 49 0
17 DISSOLVED NICKEL (UG/L) 2 5 5 1 9 0
17 SELENIUM (UG/L) 1 1 1 1 1 0
17 STRONTIUM (UG/L) 3 1733.3 1600 1400 2200.
17 DISSOLVED STRONTIUM (UG/L) 2 1750 1750 1500 2000 .
17 VANADIUM (UGIL) 3 60 40 10 130 .
17 DISSOLVED VANADIUM (UG/L) 2 10 10 10 10 .
17 ZINC (UG/L) 3 77.7 73 30 130 0
17 DISSOLVED ZINC (UG/L) 2 40 40 40 40 0
17 TOTAL DISSOLVED SOLIDS (MG/L) 3 1400 1300 1000 1900 3
17 TOTAL SUSPENDED SOLIDS (MG/L) 3 980 940 200 1800.
17 WATER SURF. FR MP (M) 4 2.5 2.6 2.3 2.6 .

•

•
TVA-00020003



• Table 1. Kingston Groundwater Quality Summary. Data from 92112/07 to 94/12107.

WELL NUMBER OF
1.0. PARAMETER N MEAN MEDIAN MIN MAX EXCEEDANCES

19 ORP (MV) 3 124 169 -16 219 .
19 CONDUCTIVITY (UMHOS/CM) 3 2301.3 2391 2040 2473.
19 DISSOLVED OXYGEN (MG/L) 3 0.5 0.3 0.1 1.2 .
19 TEMPERATURE (DEG C) 3 17.9 17.8 17.7 18.1 .
19 PH (STANDARD UNITS) 3 6 5.9 5.9 6.2 3
19 ALKALINITY (MG/L) 3 95.3 102 70 114 .
19 PHEN-PH ALKALINITY (MG/L) 2 0 0 0 O.
19 C02 ACIDITY (MG/L) 2 440 440 414 466.
19 C02 (MG/L) 1 666 666 666 666.
19 CAlMG HARDNESS (MG/L) 4 1601.3 1593.8 1525.6 1691.9 .
19 TOTAL ORGANIC CARBON (MG/L) 3 0.5 0.6 0.4 0.6 .
19 TOTAL INORGANIC CARBON (MG/L) 4 54.3 53.5 44 66.
19 CALCIUM (MG/L) 4 570 560 550 610 .
19 DISSOLVED CALCIUM (MG/L) 3 470 460 400 550.
19 MAGNESIUM (MG/L) 4 43.3 43.5 37 49.
19 DISSOLVED MAGNESIUM (MG/L) 3 39.3 42 32 44.
19 SODIUM (MG/L) 4 9.9 9.9 8.8 11 .
19 POTASSIUM (MG/L) 4 36.5 37 30 42.
19 CHLORIDE (MG/L) 4 4 4 4 4 0• 19 SULFATE (MG/L) 4 1850 1900 1400 2200, 4
19 ALUMINUM (UG/L) 4 1467.5 1300 870 2400 4
19 DISSOLVED ALUMINUM (UG/L) 3 56.7 60 50 60 0
19 ANTIMONY (UG/L) 4 1.3 1 1 2 0
19 DISSOLVED ANTIMONY (UG/L) 3 1.7 2 1 2 0
19 ARSENIC (UG/L) 4 59.3 55.5 47 79 2
19 DISSOLVED ARSENIC. (UG/L) 3 48.3 44 43 58 1
19 BARIUM (UG/L) 4 37.5 40 30 40 0
19 DISSOLVED BARIUM (UG/L) 3 23.3 20 20 30 0
19 BERYLLIUM (UG/L) 4 1 1 1 1 0
19 DISSOLVED BERYLLIUM (UG/L) 3 1 1 1 1 0
19 BORON (UG/L) 4 2275 2400 1200 3100.
19 DISSOLVED BORON (UG/L) 3 1833.3 2000 1200 2300.
19 CADMIUM (UG/L) 3 0.1 0.1 0.1 0.1 0
19 DISSOLVED CADMIUM (UG/L) 3 0.1 0.1 0.1 0.1 0
19 CHROMIUM (UGIL) 3 1 1 1 1 0
19 DISSOLVED CHROMIUM (UG/L) 3 1 1 1 1 0
19 COPPER (UG/L) 4 10 10 10 10 0
19 DISSOLVED COPPER (UG/L) 3 10 10 10 10 0
19 IRON - TOTAL (UG/L) 4 312500 325000 180000 420000 4
19 DISSOLVED IRON (UG/L) 3 286667 300000 230000 330000 3
19 LEAD (UG/L) 4 1.3 1 1 2 0
19 DISSOLVED LEAD (UG/L) 3 1 1 1 1 0
19 LITHIUM (UG/L) 3 273.3 310 200 310 .

• 19 DISSOLVED LITHIUM (UG/L) 3 266.7 300 200 300.
19 MANGANESE (UG/L) 4 9625 9700 7100 12000 4
19 DISSOLVED MANGANESE (UG/L) 3 8033.3 8100 6800 9200 3
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19 MOLYBDENUM (UG/L) 3 20 20 20 20.
19 DISSOLVED MOL~BDENUM (UG/L) 3 20 20 20 20.
19 NICKEL (UG/L) 4 1.3 1 1 2 0
19 DISSOLVED NICKEL (UG/L) 3 1 1 1 1 0
19 SELENIUM (UG/L) 1 1 1 1 1 0
19 STRONTIUM (UG/L) 4 3050 3000 2800 3400.
19 DISSOLVED STRONTIUM (UG/L) 3 2533.3 2600 2300 2700.
.19· VANADIUM (UG/L) 4 10 10 10 10 .
19 DISSOLVED VANADIUM (UG/L) 3 10 10 10 10 .
19 ZINC (UG/L) 4 112.5 115 70 150 0
19 DISSOLVED ZINC (UG/L) 3 96.7 100 70 120 0
19 TOTAL DISSOLVED SOLIDS (MG/L) 4 2750 3000 1500 3500 4
19 TOTAL SUSPENDED SOLIDS (MG/L) 4 98 101 60 130 .
19 WATER SURF. FR MP (M) 4 3.3 3.4 3.1 3.4 .

•

•
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• Emory River Water Quality. Summary of 8 Stations near Kingston Fossil Plant.
Data from 60/05/12 to 85/01/01.

WELL
1.0. PARAMETER N MEAN MEDIAN MIN MAX

Emory R. DISSOLVED OxYGEN (MG/L) 231 8.6 8.5 0.2 13.7
Emory R. COD (MG/L) 45 5.6 5 1 25
Emory R. PH (STANDARD UNITS) 259 7.2 7.3 5.5 8.5
Emory R. ALKALINITY (MG/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. CAlMG HARDNESS (MG/L) 125 51 32 6 170
Emory R. CALCIUM as CaC03 (MG/L) 207 21 17 6 63
Emory R. CALCIUM (MG/L) 77 12 8 1 33
Emory R. MAGNESIUM as CaC03 (MG/L) 113 16 14 2.9 52
Emory R. MAGNESIUM (MG/L) 171 3.4 2.2 0.5 24
Emory R. SODIUM (MG/L) 270 2.9 2.15 0 63
Emory R. POTASSIUM (MG/L) 271 1.3 1.1 0 50
Emory R. CHLORIDE (MG/L) 312 4.2 4 0.93 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 2.5 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 (UG/L) 220 272 212 10 1850
Emory R. IRON - TOTAL (UG/L) 286 628 430 7 4600
Emory R. LEAD (UG/L) 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 24.5 10 0 290
Emory R. SELENIUM (UG/L) 69 1.2 1 1 8
Emory R. SILVER (UG/L) 124 2.3 1 1 10
Emory R. 'STRONTIUM (UG/L) 1 40 40 40 40
Emory R. ZINC (UG/L) 212 35.2 20.5 1 200
Emory R. WATER TEMP. (Deg. C) 289 18 19.3 1 29.6
Emory R. TURBIDITY (JTU) 322 13 7 0 330
Emory R. BOD.5 Day (MG/L) 92 1.4 1.1 1 4.3
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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STATEQF.TENNESSEE

DEPARTMENT OF ENVIRONMENT AND CONSERVAnON
KNOXVILLE ENVIRONMENTAL FIELD OFFICE

2700 MIDDlEBROOK PIKE, SUITE 220
KNOXVILLE, TENNESSEE 37921-5602

PHONE(86S) 594-6035 . STATEWIDE 1-&88-891-8332 FAX (865) 594-6105

February 22, 2005

Mr. Gordon G. Park, Manager ofPermitted Programs
Tennessee Valley Authority
1101 Market Street
Chattanooga, Tennessee 37402-2801

RE: Proposed 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.

•

Yours truly,

~y~
PaulaPlont
Environmental Protection Specialist
Division of Solid Waste Management

PJP \TVAkingoutfall.doc

cc: DSWM, Nashville

~ .~
~a~
Environmental Field Office Manager
Division of Solid Waste Mangement
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(If x3 x 3/8
WEIR DISCHARGE * BILL OF MATERIAL

SEE SKIMMER DETAILS
IN CUBIC FEET PER SECOND ITEM DESCRIPTION NO. PER TOTAl

:...£.- I
SPl.WYS. SPlWY. REQ'D.

HEAD \\£IR
.GUIDE ~ { IN ANGlE 6 x 6 x 3/4 x O'-6~ 3 AFEET 0.0 0.01 0.02 0.03 0." 0.05 0.06 0.07 0.08 0.09 BOLT '-1flI0"-10· HEllVI' DUTY (fULL lHREADS) 3

WITH NUT
0.0 .0 ... .11 .21 .35 .52 .72 .9' 1.20 1.34

'----) I 0.' 1.... 1.75 '.97 2.20 2.44 2.70 2.96 3-2. J.'2 3-., PL 1/4.,2 x 14'-2" 'TYPE 304 STAINLESS 1
0.2 4.11 4.41 4.72 .... '.36 0..9 .... •.38 6.73 7.10 CAUlJ<lNG BYF'IELD

~~ "I-rp~ 304 STAINIL$S
0.3 7.47 7.85 8.23 8..2 9.00 9.41 9.82 '0.20 ttl.SO 11.10

1\ 0.' n.50 11.90 12.40 12.80 13-30 13.70 14.20 14.70 15.10 1~60
STEEL PLATE -0.. 16.10 16.60 17.10 17.60 18.10 18.60 19.10 19.60 20.10 20.70 SKIMMER

~I'\. 0.. 21.20 21.70 22.30 22.80 23-40 23.90 24.50 20.00 25.60 26.20 ..0 120"x12 GAGE CORRUGAlED METAL PIPE (NOTE 4) 5rr.
0.7 28.70 27.30 27.90 28.50 29.10 29.70 30.30 3ll.90 31.50 32.10 BOLT 1/2"h{)'-t 1/2 GALVANIZED 12

--.,.-
V· ./" V STAINLESS ElECTODE

0.. 32.70 33.40 34.00 34.60 35.20 35.90 '6.50 37.20 37.80 38.50 PC 1% METAL COVER (BY FIELD SEE DETAILS) 1.
~r--- ~NJo~~,'~T SURFACE

0.• 39.10 39.80 4040 41.10 41.BO .2.50 43.10 43-80 -411.50 -4S.20 ANGlE 2 1/2 II '2 1/2 11 JIB 23 FT.

••••
1.0 -45.90 ANGlE 3113x3/S 84 FT•

BANGlE ... I( ... x 3/8 B n .
---''- .. -4'-6- DIAMETER

.-:4
., r-48- BtLL ok SPIGOT'. CONe. PIPE. """ ..

BENT BAR LIST
~

BILL OF MATERIAL

BAR NO SfNDING DIMENSIONS NO. Of' PER TOTAl
ITE. DESCRIPTION SPLWYS SPLW\' REOO

NARK REOO . b c .
L C70 402 ClASS X CONCRETE 5 CU. 'rD.

UIRED 4L6-3 '0 4-' EX "B REINF'CRCING S'TEEL 170 LB.
1'-0· .no-. , 5-0 5-0 18" 0 REINFORCED CONCRETE PIPE-CLASS II C

40104-9 , 5-0 5-0 EX 36- 0 REINF'ORCED CONCRETE PIPE-CLASS III

4L2-. • ,-, EX .0' -48- D REINFORCED CONCRElE PIPE-ClASS IV

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.

+- 2. ONE SECTION OF 48" PIPE SHALL BE INSTALLED DURING INITIAL CONSTRUCTION.

i4l"" 3. AS ADDITIONAL SECTIONS OF 48" PIPE ARE AOOED. GROUT THE JOINT TO FORM A STABLE AND WATER TIGHT
BENT BAR LIST CONNECTION. D

IL 1/8
BENDING DIMENSIONS 4. ALL CONNECTIONS TO BE v.£LOEO.BAR NO

N_ RECD . b c . 5. FOR SPILLWAY DETAILS 5EE 510. OWG. SD-Cll.1.
4L6-3 ,. 4-' EX

5. CAULKING SHALL EXTEND COMPLElELY AROUND THE v.£IR AND FORM A WATER TIGHT SEAL
x3 4120-6 1 5-0 5-0

4U1+-9 3 5-0 EX
7. WHEN THE v.£IR IS INSTALLED THE TOP SHALL 8E LEVELED WITH THE USE OF LEVELING BOLlS. I--

5-0
B. ALL v.£LDS BY TVA FIELD SHALL BE MADE AND INSPECTED IN ACCORDANCE WIlli TVA CONSTRUCTION

SPECIFICATION G29C.

9. ALL v.£LDS BY TVA TO HAVE VISUAL INSPECTION.

10. ALL SURFACES OF FABRICATED STEEL ITEMS SHALL BE PAINTED IN ACCORDANCE WITH CONSTRUCTION ETYPE B SPILLWAYS SPECIFICATION G14, PART XIX.

~ss 10 SPIllWAY
11. DEWATER AREA WHERE v.£IRS ARE TO BE INSTALLED BY CONSTRUCTING ASH DIKES OR INSTALLING SHEET PILE.

IF'lELD AS REQUIRED AND REMOVING WATER FROM THE INSTALLATION AREA. DESIGN OF ASH DIKES AND/OR SHEET PILE BY TVA FES.

12. PROVIOE ADEQUATE FIRM BASE FOR INSTALLATION OF CONCRETE SPILLWAY BY INSTALLING ROCK

~_ ..~., BASE OR TENSAR GECGRIO. SELECTION OF TENSAR GECGRIO. SELECTION OF TENSAR GECGRIO BY TVA FES.

. _ INITIAl CONSTRUCTION NOTES: ~

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE T-l SPECIFICATIONS. UNLESS OlliERWISE NOTED.

2. ALL CONCRETE SHALL BE CLASS "X· IN ACCORDANCE WITH SECTION 4DO.

3. ALL REINFORCEMENT SHALL CONFORM TO ASlM SPECIFICATION A515 GRADE 60, DEFORMED.

F4. DIMENSIONS SHOVoN 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 ~

lB" 8--41.6-3 ,0"

lB" 4-4L6-3 ,.. Ij 01~ 0 HLP 0 REP WP OLL ""31 .~
AIS[ AS REO[). WITI-l

'0"

-40 J-J IE INIn I DCA KIF'- S- --n. LENGlHS OF -48" ... 0 K-K '= "- -I- -1- -1- - ""F I --I~ r--ONe. PIPE, a.ASS IV

SCALE: NONE EXCEPT AS NOTED i--

1-.120-...... r:-~i.41_
10 K-K YARD

~~~
'L- 4L il -F ASH DISPOSAL AREA j'"~ 2-4L6-3

~'A LATERAL EXPANSION~ a . 1.J-{~ -T .-.... ,.' . . ~

["-I
1. K-K

I N70 l:! -r ....A

l .. WEIR & SKIMMER DETAILS
I 4A ~~ I-~ I-w I-~ 1Ir\IDED""II~""'11I5UED1l\

H.L PETTY D.R. DODSClN Il.£. PURKEY s,R. CATHEY LJ. PElERSON D.L L.LIM)y

SECTION H70 SECTION K70
KINGSTON FOSSIL PLANT

TENNESSEE VALLEY AU1HORITY
SECTION J70 SECTION L70 FOSSIL AND HYDRO ENCiNEERING

(OPPOSITE HAND) (OPPOSITE HAND)
AUTOCAD R14 I 1IIIo'ft': I 36 I C I 1OW425-70 R 0

I 7 I 8 j I I I PLOT FACTOR:I CAD. DRAWINC
W_TVA

TASK COMPL£TED BY: REV NO.
DO NOT A.LTER MANUALLY

-------
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C.A.D. DRAWING
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~ IAll:llII$TlQi

KIFS31

EXCEPT AS NOlED

12

PLOT FACTOR:200
W_TYA

10W425-24

11

KINGSTON FOSSIL PLANT
TENNESSEE VALLEY AUTHORITY

FOSSIL AND HYDRO ENGINEERING

'.LPtTlY

YARD

AUTOCAO R 14

NOlES:

1. FOR DRAWING INDEX AND l£GEND. SEE DRAWING 10W425-20.

2. DRAWINGS 10W425-24 AND -25 DEPICT PHASED CONSTRUCTION
INFORMATION. INITIAL CONSTRUCTION DRAWINGS BEGIN WITH
10W425-26.

3. FOR INlERIM POND DEVELOPMENT, SEE NOlE 3 ON 10W425-2B.

10

REV NO.

9

TASK COMP1...ETED BY:

FOR EXISTING \\£IR REPLACEMENT
SEE 10W425-77 THRU
10W425-80 It 10W425-70

STILLING BASIN

8

INlERIM POND (SEE NOlE 3)

.,-FOR MODIFICATIONS
TO EXISTING \\£IRS.
SEE 10W425-33.

~PHASE2

FOR INITIAL OEI<t:LOPMENT
SEE 1DW425-28 THRU 31.
FOR STAGE 1 DEI<t:LOPMENT,
SEE 10W425-28 THRU -33.

~I

II

8

-l

7

7

.,
PHASE 1
SEE 10W425-26 THRU -33
It 10W425-34 THRU 37
It 10W425-38 THRU -41

FOR PHASE 1
DEI<t:LOPMENT SEE
STAGE 1 It STAGE 2
PLAN SHEETS 10W425-34
THRU -41

6

6

FOR EXISTING
CONDITIONS, SEE
10W425-26 THRU -33.

5

5

4

4

-+-ss-ti

3

3

+ss-t4

PHASE 3 OEI<t:LOPMENT
SHO\W'l ON STAGE 1
STAGE 6 DRAWINGS
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KF6J1

EXCEPT AS NOTED

PLOT FACTOR: 1
W_TVA

10W425-70

KINGSTON FOSSIL PLANT
TENNESSEE VALLEY AUTHORITY

fOSSIl. AND HYDRO ENGINEERING

AUTOCAD R14

M.L. PEl1Y

YARD
2-4l.6-3
,. J-J &
10 K-K

,8"

BILL OF MATERIAL
lND ITEM DESCRIPTION

NO. PER TOTAL
SPLWYS. SPLWY. REQ'D.

WEI"

07 0.08 0.09 ANGLE 6 )( 6 )( 3/4 x 0'-5- 3
BOLT ,-..0"-10· HEAVY DUTY (FULL lHR£ADSl 3

.5 1.20 1.34
WITH NUT

Z4 3.52 3.Bl PL 1/41112 x 14'-2" TYPE 304 STAINLESS 1

38 6.73 7.10 CAULKING BY FIElD

20 10.60 11,10

70 15.10 15.60

150 20.10 20.70 SKlhlMER
00 25.60 25.20 6.0 120"x12 GAGE CORRUGATED METAl. PIPE (NOTE 4) 5 FT.
90 31.50 32.10 BOLT l/2"bC)'-l 1/2 GALVANIZED 12

20 37.80 38.50 PL ~;2M;r~17~3):Y FlEtD SEE DETAILS) 1
SO 44.50 45.20 ANOLE 23 fT.

ANOLE 3.3x3/8 64 FT.

ANOLE 4.4lt3/8 B FT.

BILL OF MATERIAL
INU. ut ,.." TOTAL

ITEM DESCRIPTION SPLW'IS SPLWY "EOO

"'" a..ASS X CONCRETE 5 CU. YD•

.,B REINFORCING SlED.. 170 LB.

18" 0 REINFORCED CONCR£1[ PIPE-CLASS II

36" 0 REINflRCED CONCRETE PlPE-Q.,ASS III

BOJ 16" 0 REINFORcm CONCRETE PIPE-CLASS IV

1

1

1
2
30.

37.
43.,

SECTION K70
SECTION L70

(OPPOSITE HANO)

IB'

NOTES:

1. A SECTION OF 120" OIA. CORRUGATED METAL PIPE, FULLY COATED, SHALL BE USEO FOR THE SKIMMER DEVICE.
FABRICATION OF THE PIPE SHALL BE COMPLETE PRIOR TO COATING.

2. ONE SECTION OF 48" PIPE SHALL BE INSTALLEO DURING INITIAl CONSTRUCTION.

3. AS ADDITIONAl SECTIONS OF 48" PIPE ARE ADDED, GROUT THE JOINT TO FORM A STABLE AND WATER TIGHT
CONNECTION.

4. ALL CONNECTIONS TO BE WELDEO.

5. FOR SPILLWAY DETAILS SEE sm. DWG. SO-Cll.1.

6. CAULKING SHALL EXTEND COlIPLETELY AROUND THE YoT:IR ANO FORMA WATER TIGHT SEAL

7. \\liEN THE WEIR IS INSTALLED THE TOP SHALL BE LEVELED WITH THE USE OF LEVELING BOLTS.

6. ALL WELDS BY TVA FIELD SHALL BE MADE AND INSPECTEO IN ACCORDANCE WITH TVA CONSTRUCTION
SPECIFICATION G29C.

9. ALL YoT:LOS BY TVA TO HAVE VISUAL INSPECTION.

10. ALL SURFACES OF FABRICATED STEEL ITEIotS SHALL BE PAINTEO IN ACCORDANCE WITH CONSTRUCTION
SPECIFICATION G14, PART XIX.

11. DEWATER AREA \\IiERE YoT:IRS ARE TO BE INSTALLED BY CONSTRUCTING ASH DIKES OR INSTALLING SHEET PILE,
AND REMOVING WATER FROM THE INSTALLATION AREA. DESIGN OF ASH DIKES ANO/OR SHEET PILE BY TVA FES.

12. PROVIOE AOEQUATE FIRM BASE FOR INSTALLATION OF CONCRETE SPILLWAY BY INSTALLING ROCK
BASE OR TENSAR GEOGRID. SELECTION OF TENSAR GEOGRID. SELECTION OF TENSAR GEOGRID BY TVA FE5.

NOTES:

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE T-1 SPECIFICATIONS, UNLESS OTHERWISE NOTEO.

2. ALL CONCRETE SHALL BE CLASS "X· IN ACCOROANCE WITH SECTION 400.

3. ALL REINFORCEMENT SHALL CONFORM TO ASlM SPECIFICATION A615 GRADE 60, DEFORMED.

4. OIMENSIONS SHOYoN ARE TO THE CENTERLINE OF REINFORCING BARS, UNLESS OTHERWISE NOTEO.

5. CONCRETE CLEAR COVER DIMENSIONS ARE AS FOLLOWS:
3 INCHES FOR FACES CAST AGAINST EARTH OR ROCK,
2 INCHES FOR ALL OTHER FACES.

4T

TASK COMPLETED BY: I REV NO.

~

WEIR DISCHARGE *
IN CUBIC FEET PER SECO

TYPE B SPILLWAYS

TYPE A SPILLWAYS

8

SECTION H70
SECTION J70

(OPPOSITE HAND)

BENT BAR LIST

BAR NO SENDING DIMENSIONS

.ARI< "EOO . • . .
4L6-3 10 .... EX

.120-6 1 5-0 ....0

4U14-9 1 ....0 ....0 EX

4L2-6 • 1-3 EX

BENT BAR LIST

BAR NO SENDING DIMENSIONS.- REOO . • . .
41.6-3 16 .... EX

.T20-6 , 5-0 ....0

4U14-9 3 ....0 ....0 EX

18~ 4-4Ui-') ,.-

1°12 I
1-'120-"""

~ 4L- 4L

r
!:! I ~T T'

I 'A

3-4U1
012

7

ACCESS TO SPIUWAY
INITIAL CONSTRUCTION

RAISE AS REaD. WITH
2 n. LENG11iS Of 48~

CONe. PIPE, CLASS IV

DETAIL C70
3 REQUIRED

3"=1'-0"

6

DETAIL F70
3"=1'-0"

SECTION M70

DETAIL E70
TYPICAL SECTION FOR
ACCESS TO SPILLWAY

3/16"= 1'-0"

TYI'

b
101~
;h

5

COVER CORNER OPENINGS
WIiH BRICK AND GROUT
AROUND PIPE

CONCRElE SPILLWAY
(NOTE 5)

~3SIOESTYI'

1~ METAl PUlE COVER BY F'IELD WITH 20-1/." AIR
HOlES EVENLY OISlRIBUlED COVER PLA'TE TO BE
USED ONLY \\tfERE WATER MAY TOP THE SKIMMER
AND FLUSH ASH OUT Of THE POND. "ND SHALl.
BE SPECIFIED BY DESIGN.

DETAIL 870
WEIR DETAILS

2'-O~

6'-[)'"

4'-O~

4

DETAIL G70
PLAN-SPILLWAY TYPE B

3

! '"If- E'V 1 II. L I IIK~ -38' PIPE

J~

bib
~ ~

IU''"'I,E~i;'W I i1 L70+' .

DETAIL 070
SKIMMER DETAILS

SECTIONAL ELEVATION

48" CONe. PIPE

~

""-.n.... ~.,,-

la~rr-:=::::====~

1;::

~

RAISED AS REQ'D WITH
2 n. LENGlHS OF 4B'"
CONe. PIPE. ClASS IV
NOlES (2 ,It 3)

NOTE:
PIPES NOT SHOWN

2

1

I
CONCRElE SPIllWAY

(NOTES 5 Ilk 12)

I
t SPlLLWAY

SECTION A70

SECTION N70
(lYPE A " B)

SECTIONAL PLAN

~
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KEY PLAN

11

KINGSTON FOSSIL PLANT
TENNESSEE VALLEY AUTHORITY

FOSSIL AND HYDRO ENGINEERING

H.L PmV

YARD
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~ I I / I I I / I I I / I ( - -L - _ _ / ) ) I // 1/ /!jz / 1 fOR WEIR REPLACEMENT GENERAL NOTES. SEE 10W425-77.

....- -.. I J) {( ( J ) '"' ~ / /// / 2 REMOVE EXISTING LIME SLUDGE OISCHARGE LINE WHERE

J I........ IT IS ROUTED FROM THE BANK TO THE EXISTING WEIR.

./ I~ I I I I (/ '-)) I / / / / / (1/ /Y-, ~~~E P~~: ~~E~E¥:~E~6u~ONiH~UCIl\'t~L3~llO~iS~~A~GEt' ~ ~ (I J ) I LINE TO THE NEW WEIRS. NEW PIPE SHAU BE STEEL PIPE

~ )) \ \ \ / / I / TO MATCH DIAMETER AND WALL THICKNESS Of" EXISTING.
Bun WELD OR USE FLANGE CONNECTION TO SPLICE THE PIPE

B I ~ ) N -J \ \ \ ( ;: ~ / ( / / TOGETHER WHERE IT IS REROUTED TO THE NEW WEIR. INSTAU
............ ) ()1 , \ I ""............ / / LIME SLUDGE DISCHARGE LINE TO THE NEW WEIRS AS SHOWN.

- _ J 0 ,,"-... -- / ' 3. WHERE DISCHARGE PIPE IS TO BE SUBMERGED. PIPING
_ SHALL BE HOPE. SDR 11. WELD A STEEL FLANGE ADAPTOR-:- J;;=~~,./ ,/ )~ )I 1))1 ""'- "- r \ / / /// I / I ~gW~~;!B,,£RICATED AS A SPARGER. SEE DETAILS ON

- - - -=---==- ~~ / "" / / I / /1/ / A~'!j'!1 4. AFTER COMPLETION OF WEIR INSTALLATION, EXCAVATE=== === ==r ===:= === -===- _ --' I (/ \ "'" (" I / 'II THE CENTER SECTION FROM THE DIKE AS SHOWN. TO ALLOW- - -=/- - -=-- =::::::: _ -.J '- ....... / I / ,I, THE ASH POND TO DISCHARGE TO THE STILLING BASIN.

-- - - - - - .::::::::' .::::::::=...:::::::- - --::::::::- ,,""'- \ V // // AIff I,' 5. REMOVE SECTIONS OF DISCHARGE FROM EXISTING WEIRS.__ ~- - - - _ - _ 1 / '!jII AND TREMIE GROUT AS DISCUSSED IN NOTE 3 ON 10W425-77.

C • / -- ~ - - - - " ) / I / I /1/ / / A'1jl,j%'~ 6. PIPE AND FInING USED TO CONSTRUCT HOPE LIME SLUDGE

I - - I '!!J 1: DISCHARGE PIPING SHALL BE HIGH-DENSITY POLYTHYLENE
/ _ - - "'" - - -- /. II 'I. '(HOPE) PE 34DB PIPE. CELL CLASSIFICATIONS 345444C IN

// -V "- "- / '0 '~, '- f /' ~ / I I 1/1 I I 1/#;zf~1 =~.i~~~r::~~~ ~.:::.,~,:":.m:,~ ~lli lli
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// 0-'<;;j- \ 755 "' "-. / / /, / 1/~4%~f ~~~~~c~~~~G, IN ACCORDANCE WITH THE MANUFACTURER'S

'/ ---. ~ I '\. / "- '\ "" I II / / ,I, r'%i/l B. PROVIDE MINIMUM 0.5" SLOPE ON LIME SLURRY PIPE.

I \ "" I J 'lit 9. INSTALL WEIR AT EL 760 AS SHOWN. WEIR WILL BE LOWERED
D t./ " ~ ------- () '\. ~"'" '- I II / / I/ftjl;~ /; TO EL 75B PRIOR TO GYPSUM/ASH DISPOSAL FACILITY CONSTRUCTION. D
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"-"-.. '---. '---. "' G / 1'1 / ~ ASBESTOS. CONTACT KIF ENVIORNMENTAL PROGRAM ADMINISTRATOR

......................... PACE) (LINDA CAMBPELL) PRIOR TO REMOVING INSULATION.
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DETAIL JBO
TEMPORARY SILT FENCE

N.T.S.

10W425-80

POST

11

KINGSTON FOSSIL PLANT
TENNESSEE VALLEY AUTHORITY

fOSSIL. AND HYDRO ENGINEERING

NOTES:

1. FOR ADDITIONAL NOTES SEE 1DW425-79.

2. CHAIN SHALL BE HIGH STRENG'!H GRADE 80
ALLOY STEEL CHAIN TRADE SIZE 9/32", .28"_,
3500 LB WLL, McMASTER-CARR, PART #3457T31.

3. FOR \\£IR REPLACEMENT NOTES, SEE 1DW425-77.

4. WATER STOP SHALL BE AKWASTOP GASKET WATERSTOP
AS MANUFACTURED BY CETCD. INSTALL IN ACCORDANCE
WI'!H MANUFACTURER'S INSTALLATION INSTRUCTIONS.

5. L SECTION SHALL BE GALVANIZED FINISH, TOUCH
UP AREAS WHERE GALAVANIZED FINISH IS REMOVED
DURING CONSTRUCTION WITH ZINC RICH PAINT.

.NOTES:

1. FILTER FABRIC FENCE TO BE PLACED PRIOR TO THE START
OF ROUGH GRADING.

2. STEEL POSTS SHALL BE METAL "I" POSTS - 6'-0" LONG.

3. POSTS SHALL BE PLACED AT 4' INTERVALS MAl<.

4. WIRE FABRIC AND FILTER FABRIC SHALL BE SECURELY
BOUND TO POSTS WITH EITHER STAPLES OR WIRE TIES.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING
CONDITION OF FILTER FABRIC FENCE IN A CONOITION
THAT IS SATISFACTORY TO TVA UNTIL FINAL ACCEPTANCE
OF WORK. REMOVE SEDIMENT WHEN SEDIMENT HEIGHT IS
ONE-THIRD THE HEIGHT OF '!HE FENCE.

6. FILTER FABRIC SHALL BE A CLASS A FABRIC IN
ACCORDANCE WITH TVA SPECIFICATION T-l, SECTION 571.

AUTOCAD R14

YARD

INSTALL 2 PIPE SUPPORTS
(DETAIL H80) AT
THIS LOCATION

FILL HOLE
W/ CONCRETE

10

STEEL Be HOPE
FLANGES

BOLT
(TYP)

REV NO.

DETAIL IBO
PIPE BOLLARO

N.T.S.

MACH INE PLACED
BACKFILL PERM [TIED

COMPACTED SOIL
BACKFILL (SEE NOTE I)

~

, n- FILL WITH CONCRETE
(ROUND TOP)
PAINT PIPE WITH ONE COAT OF ZINC
CHROMATE PRIMER Be TWO COATS OF
EXTERIOR HIGH GLOSS ENAMEL COLOR
YELLOW. MATCH FEDERAL STANDARD
595 CH IP NO. 13538

b
.1
to

b
I

N

9

DETAIL G80
N.T.S.

TASK COMPlETED BY:

STEEL I HOPE

LffilJ~'~' I

DETAIL KBO
N.T.S.

't" SPACE TOP '" SIDE

L3x3X~
(SEE NOTE 5)

j
INSULATION
(STEEL PIPE ONLY)
TRIM AROUND
PIPE SUPPORTS

_ ........-4..' PIPE

8

8

INSTALL PIPE SUPPORT
(DETAIL H80)

AT THIS LOCATION

DETAIL HBO
PIPE SUPPORT

N.T.S.

EXISTING STEEL PIPE
(REPLACE INSULATION

. (NON-AS8ESTOS) EOUIVALENT TO EXISTING)

NOTES:

I. PLACE COMPACTED MINERAL AGGREGATE BEDDING SOIL BACKFILL IN LOOSE LIFTS
NOT EXCEEDING 8" IN THICKNESS'" COMPACT TO 95" STANDARD PROCTOR DENSITY
IN ACCORDANCE WITH ASTlA 0 698. MOISTURE '" DENSITY TESTING SHALL BE IN
ACCORDANCE WITH ASTlA 0 2922, AT A FREQUENCY OF NOT LESS '!HAN 6 TESTS
PER LIFT. SCARIFY EXISTING SOIL TO A DEP'!H OF 3" PRIOR TO PLACEMENT
OF THE FIRST LIFT. COMPACTION TESTING FOR COMPACTED FILL AROUND STORM
DRAIN PIPING AND DITCH ONLY REQUIRES 2 TESTS PER LIFT.

2. STORM DRAIN PIPING FOR WEIR INSTALLATION IS PLACED ON THE STILLING
POND SIDE OF THE DIVIDER DIKE, BEDDING MAY BE DUMPED INTO THE TRENCHES.
DO NOT PLACE DUMPED MATERIAL BENEATH ANY ROADWAYS.

TRENCH SHORING
WHEN REQUIRED ---f\:'I

UNO ISTURBED EARTH

hi
.'

DOUBLE NUT
(TYPICAL)

750.0

770.0

7BO.0

760.0

740.0

780.0

770.0

750.0

760.0

740.0

4+50

4+50

7

7

COMPACTED MINERAl
AGGREGATE BEDDING
(SECTION 1032, SEE NOTES I '" 2)

,-'i'::=2.:+1=---'::+1_-.........., , DEEPEN TRENCH FOR
JOINTS (OR ENLARGED
00) TO MAINTAIN

IT', FULL BEDDING DEPTH

j i j6 HOLES I eEoDING DEPTH (0)
HALF SECTION FOR DIAMETER 0 MIN

SHORED TRENCH ~~~~~:gI~~:: 27" '" SMALLER 3"

3D" TO 60" 4"

66" '" LARGER 6"

HOPE

4+00

4+00

CHAIN (GALVANIZED STEEL
CHAIN) LINKS - i- MIN
(SEE NOTE 2)

6

6

3+50

DETAIL FBO
N.T.S.

3+50

3+00

3+00

STAGGER CLAMPS TO
AVOID INTERFERENCE
WITH HOLES

5

5

WATERSTDP
(SEE NOTE 4)

2+50

2+50

ASH POND

SECTION B80-BBO
SCALE: HORIZONTAL: 1"=20'

VERTICAL:l"=10'

SECTION A80-ABO
SCALE: HORIZONTAL: 1"=20'

VERTICAL: 1"=10'

4

4

~

b
---=--=--=-r-=--....-II

II
II
II
II
II

-",---~-_l-Jt i----:';

2'-0"
(TYP)

2+00

2+00

DETAIL DBO
(ANTI SEEP COLLAR)

N.T.S.

2'-0"

(TYP)

1+50

1+50

3

3

36"' CONC PIPE

42"_ HOLE (

CAST IN PLACE

~~l-

1",----..l\r-----L--....,i_l~

1+00

1+00

2

0+50

0+50

2

BOLlARD

---r-'\~ /'.5/8"' GALVANITZEO
"/ EYE BOL

(CHAIN

~

DETAIL EBO
N.T.S.

DETAIL E8D ~
(TYP) I DETAIL F8D

~LlARD\ 1/ 140' + /BOLLARD
DETAIL 180

------~ --i
V STEEL CHAIN ~NEW DIKE_.... -

~ y /f\' .....

V j)C7 -- --- --
~ENDEXISTIN OR NEW STEEL PIPE - C~D

AP '"
\'UR 1I1

SUPPORT 0 6'-0' CENTERS J
DETAIL F80 on' +

SPARGER

,.. ........ " -- -- - -- - -- .,. ,.. .... ., ......... ... ,...,..

It. EXIST C DIKE
DIVIDER

Is'DIKE 3D'

- STILLING
POOL

r DETAIL lao
(PIPE B bDING) r EXCAVATE TO

DETAIL 080 INSTALL WEIR

(ANTI SEEP

~/ ---- --lL I ~/
~NEWDIKECOLLAR)

,IE 751.35± ,-h :;

EXCAVATE TR /~ / ......-::::-.. l: l::f 't~7L~------ -----~--
~WSE 758 ~ 'SEE NOTE 9)

NC~~ ......;---- - ----~~t£~9~-
1DW425-79FOR PIPE ~ I I ------------

~><;;, I ._.._.
- --

'- EXIST GRADE
"'- SD-36"

IE 752±J "" r'- SEE 1DW425- 70
DETAIL no

--,.. ........ . -- -- - -- ,... ,..,.. ~ -- "7 • ~ .....

NOTE:
HOLES POSITIONED TO FACE OOWNSTREAM

DETAIL CBO
N.T.S.

0+00

0+00

NUT

D
4"'HDPE

1/2" • HOLES ON
o 80' 1.25' CENTERS

09-SltMO~

3/4'" HOLE

A
780,0

770.0

760.0

B I
750.0

740.0

c

F

G

H

I
7BO.0

D 770.0

• I 760.0

" 750,0

E I 740.0

------
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•
TVA Kingston Fossil- KIF

Initiation Date: 4/11/05

Page
1

ADVANCE AUTHORIZATION FORM

AA~01
Parent DCN: KIF - 05 ·1093 FTS:

Parent PIC: KIF - 05 -1093
Responsible Design Mike Hughes /(423)751-2783
Engineer/ORG/Phone:

Requested Change or Problem:

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.

~uggestedSolution (not required):

See attached sketches (Attachment 1 and 2) to this AA.

Approved Change

qesp. Engineer: Signature Date Supv. Signature Date•

•
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TVA Kingston Fossil - KIF

Initiation Date: 7/27/05

Page 1

•

•

ADVANCE AUTHORIZATION FORM

AA-02
Parent DeN: KIF· 05·1074 FTS:

Parent PIC: KIF - 05 ·1093
Responsible Design Mike Hughes /(423)751-2783Englneer/ORGfPhone:

Requested Change or Problem:

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: ~ft CJ 7(~D~L()(
Supv.ure Signature Date

TVA-00020021



• FORM G - ADVANCE AUTHORIZED TRACKING SHEET

DateSignature
Initiator

Date

NOTE: If additional 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 ON/A.·

Last AA issued before requesting final approval

Final approval
requested

•
TVA 40910 [12-20031 Page 1 of2 COO-SPP-9.2-15 [12-22-2003]

TVA-00020022



• FORM G - ADVANCE AUTHORIZED TRACKING SHEET

AA· .....::0=.2 _ PIC# KIF - 05· 1093 Page __~of

Block 6 - Requested Change

Provide rlprap sUrfacing to the outer face of the new dike (constructed for the new weir installation) for slope
protection, as shown on the attached sketch.

Block 11 • Approved Change

See attached sketches to this AA.

•
SupvfPrin Egnr: __---::-:-...,...,... _

Signature Date
RE: =-:-__---

SignatLire Date

•

TVA 40910 [12-2003) Page 2 of2 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 [rVA) - KINGSTON FOSSIL PLANT - MINOR
MODIFICATION REQUEST FOR DREDGE CELL REPAIR - IDL 73-0094

Dear Mr. Cook:

•

•

TVA requests a minor modification of its Class II 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,

~)if~
Gordon Park, Manager
Manager of Permitted Programs
Environmental Affairs
5D Lookout Place

Enclosures
cc: Mr. Glenn Pugh,

Division of Solid Waste Management
5lh Floor, L & C Tower
401 Church Street
Nashville, Tennessee 37243

Pmted on recycled paper

TVA-00020032
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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 EDMSNUMBER DESCRIPTION
Documents

RO
April,2005

B65 050426 254
IDL 73-0094

References

RI

TENNESSEE VALLEY AUTHORITY
FOSSIL POWER GROUP

FOSSIL ENGINEERING SERVICES
SITE AND ENVIRONMENTAL ENGINEERING
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Revision 0 RI

Date April, 2005

Prepared KIF Seep Team

Checked Larry C. Bowers

Supervised Harold L. Petty
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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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