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ABSTRACT

STANSFIELD, R. G. and . W. FRANCIS. 1986. Characteristics

of the 3513 impoundment. ORNL/TM-9936. 0Oak Ridge
National Laboratory, Oak Ridge, Tennessee. 136 pp.

A characterization study was conducted on a waste settling
impoundment (3513 Basin) at the Oak Ridge National Laboratory, to
provide information necessary for its proper disposition. The
impoundment received laboratory low-level radioactive-waste waters from
1244, the year of its construction, through 1976. The pond is
square-shaped and measures approximately 67 m (220 ft) on a side at
normal water level. Water in the impoundment overlies 0.6 m (2 ft) of
sediment waste.

The pond sediment was sampled and analyzed to determine if it would
classify as a hazardous waste under requlatory definitions promulgated
in accordance with the Resource Conservation and Recovery Act (RCRA).
Total inventories of chemical elements in the waste were also
determined. The impoundment is not regulated under RCRA because it was
a land disposal unit and ceased receiving waste before November 19,
1980. However, it appears that the sediment would be classified as
hazardous under those regulations, because mercury concentrations in the
RCRA Extraction Procedure toxicity test were about ten times higher than
is permitted. The sediment waste has previously been determined to be
contaminated by radioactivity. An earlier study found the sediment to
contain a radiocactivity inventory of approximately 6000 GBq, consisting

137¢5 [(5000 6Bq (130 ¢i)], ®Cco [50 6Bq (1 Ci)1,

2

primarily of

9

Osr 1770 6Bq or (20 )] and 23%pu [100 eBq (3 Ci)].

xi



The impoundment was constructed in clay soil overlying Chickamauga
Limestone. In some places, the bottom of the impoundment is as close as
0.3 m (1 ft) or so to the top of the limestone bedrock. Five wells for
monitoring the groundwater were constructed around the perimeter of the
impoundment at depths ranging from 2.7 to 7.6 m (9 to 25 ft). All of
the wells, except one of the two upgradient wells, extend at Jeast 0.3 m
(1 ft) into bedrock. Sampling and analyses of the groundwater have been
completed for the winter and spring seasons (1985) and will be continued
for at least two more quarters, to account for possible natural seasonal
variation in groundwater quality. At that time, a determination as to
the effect of the impoundment on groundwater quality will be made.
Analyses from the first two guarters indicate that radicactivity (gross

beta resulting from predominately 99

Sr) of the groundwater exceeds
limits allowed by RCRA regulations. Low levels (0.0001 mg/L) of PCB
were also detected in the groundwater.

The current conceptual plan for impoundment closure will need to be
revised to consider the following: (1) if the waste is solidified in
place, remedial actions will have to be taken to isolate the solidified
material from the groundwater in both the surrounding clay overburden
and underlying limestone bedrock, and (2) the proposal to separate the
pond into smaller workable segments by driving sheet piling into the

clay may need to be modified for some parts of the pond because of an

insufficiently thick clay laver in which to found the piling.



1. INTRODUCTION

This characterization study of the 3513 impoundment at Qak Ridge
National Laboratory (ORNL) has been conducted under the Surplus
Facilities Management Program (SFMP) to provide information necessary
for proper disposition of the facility. Work has been performed towards
obtaining information that would be useful in assisting ORNL in
fulfilling any obligation that may develop under the Comprehensive

Environmental Response, Compensation and Liability Act (CERCLA).

1.7 ORNL SURPLUS FACILITIES MANAGEMENT PROGRAM (SFMP)

The SFMP at ORNL is part of the Department of Energy's (DOE)
National SFMP, administered by the Richland Operations Office. This
program provides for the management of radiocactively contaminated 0OE
facilities from the end of their operating 1ife until final disposition
is completed.

1.2 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND

LIABILITY ACT

Impoundments that contain hazardous wastes but which stopped
receiving such wastes prior to November 19, 1980 are regqulated under
CERCLA rather than the Resource Conservation and Recovery Act (RCRA).
Basin 3513 has not been an active part of the ORNL's waste management
system since 1976. This ORNL basin has been listed as a possible
hazardous waste facility with the Environmental Protection Agency (EPA)
and the Tennessee Division of Solid Waste Management (TDSWM). Under

CERCLA regulations, this original listing of the site did not require
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sampling and analysis of the waste, but could be based on "the
respondent's belief, recollection and examination of awvailable records”
(FR vol. 46, No. 77, April 15, 1981, EPA Notices, p. 22744). Primarily,
CERCLA hazardous waste sites are regulated by EPA under the National 011
and Contingency Plan of 40 CFR Part 300 (USEPA 1983). Unlike RCRA
regulations, the National 011 and Contingency Plan does not provide
specific procedures for determining whether a waste is hazardous, or for
determining any potential effect on the groundwater at a site.
Therefore, RCRA procedures and reguirements generally have been employed

as guidelines for this current characterization study.

1.3 SCOPt OF THE CHARACTERIZATION

Previous studies (Tamura et al. 1977 and an unpublished study by
S. F. Huang, W. F. Ohnesorge, B. F. Kelly, R. K. Owenby, J. S. Eidridge,
K. L. Daniels, and T. W. Dakes, Epnvironmental and Occupational Safety
Division, ORNL) have sampled, analyzed, and calculated inventories of
radionuclides and certain heavy metals in the impoundment's sediment.
The Huang et al. study will be referenced as Huang et al. (personal
communication) throughout this repert. The current study commenced in
November, 1984, and extended through July, 1985. The sediment waste in
the bottom of the pond was sampled and analyzed to determine if it would
classify as a hazardous waste as defined by RCRA regulations, and to
determine the chemical elements that comprise the major portion of the
sediment. The groundwater hydrology at the site was investigated by a
review of its geology, and the construction and sampling of five

groundwater-monitoring wells.
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2. DESCRIPTICON OF THE FACILITY

The 3513 impoundment at ORNL is located in Bethel Valley as shown
in Fig. 1. The facility is situated on the north side of
westward-flowing White Dak Creek between Building 3544 on the west and
two smaller impoundments, 3539 and 3540, on the.east. On the north side
1ies Basin 3524 which, like the two smaller impoundments on the east
side, is a part of the ORNL process waste system. Figure 2 is a
photegraph Tooking northward from south of White 0Oak Creek with the
3513 impoundment in the center, the 3539-40 basins on the right, and the
3524 basin in the upper-left portion of the figure. Groundwater
monitoring systems are scheduled to be completed in the fall of 1985 for
the other three impoundments. Impoundment 3513 is positioned so that
groundwater at this facility might well be influenced by the other three

impoundments.

2.1 TMPOUNDMENT CONSTRUCTION

The unlined impoundment was constructed in the year 1944 to serve
as a settling basin for wastewaters prior to their discharge into
adjacent White Oak Creek. The impoundment basically was constructed by
excavating into the clay soil overlying the limestone bedrock at the
site. No lining was added to the facility. Dimensions of the
impoundment at water level elevation 778 ft (237 m) are approximately
220 by 220 ft (67 m), sloping to 200 by 200 ft (61 m) at the bottom.
The bottom elevation of the north end of the impoundment, at
approximately 772 feet (235 m), is approximately 1 ft lower than the

south end. (These elevations are based on probings made at nine evenly
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Figure 1. Location of 3513 impoundment within ORNL.



Figure 2.

ORNL PHOTO NO. 2563-85

Photograph taken looking northward with 3513
impoundment in the center and White Oak Creek
visible in Tower left.
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spaced locations during this study.) Inflow to the impoundment was by
five waste lines emptying into the north side, while outflow was through
the same number of opposing lines on the south side. Employing the
above dimensions and water level, a normal storage capacity of
approximately 1,880,000 gal (7,120,000 L) of water and sediment is

calculated for the impoundment.

2.2 IMPOUNDMENT OPERATION

Operation of the facility ceased in 1976 when a new process waste
treatment plant came into operation. From 1944 until 1949, the
impoundment received supernatant from the gunite tanks which collected
most of the radioactive chemical waste at ORNL. Fly ash and soda lime
were added to the impoundment waters to precipitate the major portion of
radionuclides prior to releasing the water to White Oak Creek. Other
waste streams routed to the impoundment during its service years
consisted of wastes from laboratory floor and sink drains, chemical
process cells, and shield and cooling water from the graphite reactor.

In 1977, the depth of waste sediment at the south end of the
impoundment averaged 2.5 ft (0.76 m) and 3.8 ft (1.16 m) at the north
end (Horton unpublished). It appears that the sludge may have
consolidated somewhat during the eight years since 1977 as the average
depths measured by probings and soundings during this study were 1.6 ft

(0.43 m) and 2.8 ft (0.85 m), respectively.
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3. IMPOUNDMENT SEDIMENT WASTE

3.1 SECIMENT AND POND WATER SAMPLING PROCEDURES

To determine the constituents of the waste sediment, samples were
secured from the center of each quadrant of the impoundment as well as
in the pond's center as shown in Fig. 3. Two sets of samples were
obtained: the first in November, 1984, and the second in February, 1985.

The procedure for sampling the first set consisted of pushing a
3.0-1n. (7.62-cm) dizm aluminum tube through the sediment into the
underlying clay bottom to a depth of 1 to 3 in. (2.54 to 7.62 cm). The
clay, which was sampled to a depth of from 1 to 3 inches, acted as a
plug at the bottom of the sampling tube to retain the loose, low-density
sediment. The top of the tube protruded above the water level and was
plugged with a vrubber stopper prior to retrieving the sample tube from
the sediment.

The second set of samples was collected with a 1.5-in.(3.8%-cm)
diam aluminum tube. This sampler had a wood plugging device thalt was
pulled into place at the bottom of the sample tube by an attached line
which extended through the boltom and out the top of the tube. Sampling
in this manner allowed the sediment to be ratained in the sampler
without a clay plug as in the eariier sampling tLechnique.

For case of handling, sediment samples were emptied from the
sampling gevices into a wide-mouth piastic container from which they
were transferred to 0.5-gal (1.9 L) glass containers at the sampling

site. More than one core was taken at each site for both sets
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of samples. During the first set, two containers of sediment were
collected at each sampling site. For the second set only one container
was collected at each site.

Pond water was sampled from a lccation in the center of the
impoundment with a stainless steel, bottom loading bailer. Water was

taken from both the lower and upper depths.

3.2 SELECTION OF CONSTITUENTS FOR ANALYSIS IN SEDIMENT AND POND WATER

The primary purpose of the sampiing was to determine if the
sediment waste in the bottom of the 3513 pond would be classified as a
hazardous waste under CERCLA or RCRA regulations. Federal regulation 40
CFR 261, promulgated under RCRA, specifies that a solid waste is a
hazardous waste if it exhibits any of the defined characteristics of
ignitability, corrosivity, reactivity, or extraction procedure (EP)
toxicity. The EP toxicity is of primary concern as the inherent
physical and chemical characteristics of the sediment rule out
classification as a hazardous waste based on ignitability or
reactivity. The EP toxicity characteristic is based on measured
concentrations of eight elements of the National Interim Primary
Drinking Water Standard (NIPDWS) and six herbicides and pesticides in
the filtrate of a 24-h solid waste extraction test (USEPA 1980). If
levels of these constituents exceed established maximum permissible
concentrations, as shown in Table 1, then that waste is considered a

hazardous waste.
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Table 1. Contaminants that determine EP toxicity
(From FR vol. 45, No. 98, May 19, 1980, p. 33122)

Note: Waste is classified as hazardous if concentration of any listed
constituent equals or exceeds these maximum concentrations.

EPA Maximum
hazardous concentration
waste (milligrams
number Contaminant per liter)
DO04 Arsenic 5.0
DOQs Barium 100.0
D006 Cadmium 1.0
DGO7 Chromium 5.0
D008 Lead 5.0
D0OGS Mercury 0.2
D010 Selenium 1.0
Do Silver 5.0
D012 Endrin (1,2,3,4,10,10-hexachioro-6,7-epoxy- 0.02

1,4,42,5,6,7,8,8a-octahydro-1,4-endo-endo-
5,8-dimethanc naphthalene

0013 Lindane (1,2,3,4,5,6-hexachiorocyclohexane 0.4
gamma isomer

D014 Methoxychlor (1,1,1-trichloro-2,2-bis 10.0
[p-methoxyphenyl]ethane)

D015 Toxaphene (CygHypClg, technical 0.5
chlorinated camphene, 67-69%
chlorine)

DOV 2.4-D,(2,4-dichlorophenoxyacetic acid) 10.0

DOV 7 2,4,5-TP Silvex (2.4,5-trichlorophenoxy)- 1.0

propionic acid
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To evaluate the potential of the sediments to leach organic
compounds other than the above herbicides and pesticides, the EP
extracts were analyzed for total toxic organics (T7T0). The general
definition of TT0 is meant to be a summation of all quantifiable
concentrations greater than 0.01 mg/L of a large selection of volatile
and semivolatile organic compounds as listed in the July 15, 1983,

federal Regqister vol. 48 (No. 137).

As supplementary information, concentrations of nonregulatory
elements were also reported for EP extracts. These concentrations
resulted from analysis of the EP extracts by the multielemental analysis
technique, Inductively Coupled Plasma (ICP) spectroscopy. These
nonregulatory elements, such as iron, calcium, sodium, phosphorus,
copper, and nickel, although not requlated by CERLA or RCRA, are
significant in determining the overall leaching characteristic of the
sediment.

An estimate of total elemental analyses of the sediment was
conducted and the total concentration of PCB in the sediment was also
determined. Analyses of this nature are useful in evaluating remedial
action alternatives and are necessary to determine inventories of
chemical constituents in the sediment waste.

The pond water in the 3513 impoundment was analyzed for the
parameters defined by the NIPDWS as well as those established to
determine groundwater quality and as indicators of groundwater
contamination. Radiological analyses of the pond water were also
determined. These analyses included gross alpha and beta

determinations, as required by the NIPDWS regulations, in addition to
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separate analyses of specific alpha, beta, and gamma emitting isotopes.
data of this type have been previously reported for both pond water and

sediment samples. (Tamura 1977, Huang et al. unpublished).

3.3 CHEMICAL METHODS USED FOR ANALYSIS OF SEDIMENT AND PCND WATER

Chemical analyses used to characterize the sediment and pond water
were performed by the CRNL Analytical Chemistry Division. The methods

used are predominately those described in JTest Methods for Evaluating

Solid Waste, Physical/Chemical Methods, SW-846, second edition,

published July 1982 by the USEPA Office of Soiid Waste and Emergency

Response, Washington, D.C. (USEPA 1982) and Methods for Chemical

Analysis of Water and Wasies, EPA-600/4-79-020, revised March 1983,

published by USEPA Environmental Monitoring and Support Laboratory,
Office of Research and Development, Cincinnati, Ohjo (USEPA 1983).

For the sediment, the EP toxicity test was conducted as outlined by
EPA method 1310 (USEPA 1982). The concentrations of metals in the EP
extract were determined by EPA methcds 7061, 7081, 7131, 7191, 7421,
7470, 774%, ang 7761 in USEPA (1982} and inductively coupled plasma
(ICP) spectroscopy, method 200.7 in USEPA (1983). The concentrations of
pesticides and herbicides in the EP extracts were determined by method
8080 (USEPA 1982) except that the analyses were by liguid chromatography
instead of gas chromatography. The total toxic organics (TT0) in the EP
extracts were determined using method 624 (USEPA 1983) or pentane
extraction for the volatile organic compounds and method 1625

(USEPA 1982) for the semivolatile compounds.



13 ORNL/TM-9936

Total elemental concentrations in the sediment from the 3513
impoundment were determined by digesting a 1-g sample (dry weight at
110°% overnight) with a 1:1 mixture of concentrated nitric acid and
concentrated hydrofluoric acid. After bringing to dryness the residue
was taken up in 12% nitric acid, and elemental concentrations were
determined by ICP spectroscopy. Thus, this digestion procedure
precludes the analysis of mercury because the element is lost on
volatiiization. The total concentrations of PCB in sediment were
determined using method 8080 {USEPA 1982).

Elemental concentrations in pond water at the 3513 site were
determined by ICP (method 200.7 in USEPA 1983). Methods used to
determine concentrations of pesticides and herbicides as well as P(B
were the same as those used to determine their concentrations in the EP
extracts. Coliform bacteria were determined by method 405.1
(USEPA 1983). Concentrations of fluoride, chloride, nitrate, and
sulfate were determined in pond water using methods 340.2 and 300.0 as
described in USEPA (1983). Phenol concentration was determined by
method 420.1 (USEPA 1983). Total organic carbon (TOC) and total organic
halides (T0X) were determined in the pond water using methods 9060 and
9020, respectively (USEPA 1982).

Concentrations of radionuclides in pond water at the 3513
impoundment were determined using sclid state alpha and beta detectors.
Gross alpha and gross beta measurements were performed by counting on
Tennelec LB5100 Series II equipment. This automated system is
programmed to convert raw data to activity units as well as utilizing

material weights or volume to produce activity per unit (weight or
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volume). Analyses of gamma-emitting radionuclides were conducted using
high-resolution germanium detectors. The detectors were shieided from
extraneous background and were calibrated for the respective sample
geometries using certified mixtures of gamma-emitting radionuclide
standard solutions from the National Bureau of Standards (NBS).
Calibration procedures and assessment have been described elsewhere
(Larsen and Cutshall 1981).
3.4 RESULTS AND DISCUSSION OF CHEMICAL ANALYSES OF SEDIMENT AND POND

WATER

As stated earlier, the primary interest in the chemical
characterization of sediment and pond water at 3513 is the
classification of the sediment as a hazardous or nonhazardous waste.
The pH of the sediment slurry was found to be 7.2, thus the wastie does
not have the characteristic of corrosivity as defined by EPA. The
controiling test for classification is the EP toxicity characteristic.
Concentrations of RCRA regulatory constituents in EP extracts from
sediment taken at various locations within the 3513 impoundment are
presented in Table 1A of Appendix C. The concentrations prefixed by a
minus sign are the detection limit for the element or compound for that
analysis. Table 1A reveals that concentrations of all regulatory
constituents except mercury, which is on the order of ten times higher
than the permissible 1imit, are below the maximum permissible
concentrations. These data are summarized in Table 2. The
concentration of selenium in the EP extract was below ICP detection;
however, the detection Jevel by ICP for these extracts was 1 to 2 mg/L

greater than the RCRA limit. It is because of the mercury
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Concentrations of RCRA-regulated constituents in

EP extracts from 3513 impoundment sediments

Measured concentration

Permissible No.
Constituent concentration Mean obs. Min Max %Cv
Arsenic, mg/L 5.0 1.80004 5 1.2000 4.2000 74.
Barium, mg/L 100 0.7640 5 0.5600 0.9700 22.
Cadmium, mg/L 1.0 0.08602 5 0.0200 0.1200 77.
Chromium, mg/L 5.0 0.21602 5 0.1400 0.4200 53,
Lead, mg/L 5.0 1.12242 5 0.0030 4.2000 160
Mercury, mg/L 0.2 2.9900 5 0.1500 4.8000  58.
Selenium, mg/L 1.0 3.60002 5 2.4000 8.4000 74.
Silver, mg/L 5.0 0.63602 5 0.4200 1.5000 75.
Endrin, mg/L 0.02 0.0001 1 0.0001 0.0001
Lindane, mg/L 0.4 0.0003 1 ¢.0003 0.0003
Methoxychlor, mg/L 10. 0.0002 1 0.0002 0.0002
Toxaphene, mg/L 0.5 0.0020 1 0.0020 0.0020
2,4-D, mg/L 10. 0.0050 1 0.0050 0.0050
2,4,5-TP SILVEX, mg/L 1.0 0.0050 ] G.0050 0.0050

2Measurements include analytical detection levels (see Table 1A).
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concentrations in EP extracts of sediment from the 3513 impoundment that
the sediment would be considered a hazardous waste. Concentrations of
organic compounds in the EP extract, as measured by the TTO0 (a screening
summation for 113 of the 115 organics listed by EPA as priority
pollutants) are low (<0.01 mg/lL, see Table 2A of Appendix C).
Concentrations of copper, nickel, and zinc in E£P extracts are
significantly below the 100 times the maximum 1imit for water in the
recentiy issued "Hazardous Substance Guidelines" (see Table 3) by the
State of Tennessee (Gregory 1985). The concentrations listed in Table 3
are not regulation, but rather are guideline limits currentiy used by
the State of Ternessee. As such, they are subject to modification.
Activities of radioisotopes were not determined in the EP extractis.

Results of total elemental analyses of the sediment are provided in
Table 3A of Appendix C. These analyses also indicate elevated
concentrations of PCB (concentrations ranged from 3 to a maximum of
22 mg/kg, Table 3A). Regulatery levels do not presently exist governing
total concentrations of inorganic or organic constituents in sediments.
Relative to the previously mentioned Tennessee "Hazardous Substance
Guidelines" the sediment exceeds maximum soil T1imits for coppoer, zinc,
nickel, cadmium, chromium, silver, lead, and PCB.

An inventory of metals and other constituents in the sediments of
the 3513 impoundment, derived from the total elemental analyses, is
presented in Tahle 4A of Appendix C. The inventory was calculated based
on 2,350,000 L of sediment having a bulk wet density of 1.2 g/cma, and

83% water as determined in this study. As discussed earlier, the total
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Hazardous substance guidelines
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Maximum limit,

Maximum limit,

water soil Water
Compound (ppm or mg/L) (ppm or mg/kg) reference

Benzene 0.025 2.5 5
Ethylbenzene 1.4 140 1
Toluene 14.3 1430 1
Carbon tetrachloride 0.025 2.5 6
Chloroform 0.002 0.2 1
1,2-Dichloroethane 0.26 26 6
1,1-Dichloroethylene 0.35 35 6
Methylene chloride 0.15 15 2
Tetrachloroethylene 0.085 8.5 )
Trichioroethylene 0.26 26.0 6
1,1,1-Trichlorethane 1.0 100 6
Acetone 20 2,000 7
Ethylacetate 400 40,000 4
Xylenes 0.62 62 2
Methyl-ethyl ketone 0.75 15 5
Methyl-isobutyl ketone 100 10,000 4
Vinyl chloride 0.06 6.0 6
Naphthalene 0.025 2.0 1
Di-N-butyl phthalate 0.034 3.4 1
Pentachloro phenol 1.01 101 L]
Cyanide 0.2 10 3,8
Pheno? 0.3 30 1,8
Copper 1 100 3
Zinc 5 500 a8
Nicke} 0.2 20 3,8
Mercury 0.002 0.2 3,8
Arsenic 0.05 5 3,8
Cadmium o.M 1.0 3,8
Chromium 0.05 5 3,8
Silver 0.05 5 3,8
Lead 0.05 5 3,8
PAHS (.000028 0.0028 1
PC8s 0.00000079 0.000079

Water 1imits, clarified by MED 8/28/84:

Nitrates(N) - 10 ppm
Sulfates - 250 ppm

Phosphate - should be set below 50 ppm in water (gives renal damage in
rats, is ten times dietary, adequate nutritional level for rats)

federal Register, 49:114, 24338, June 1984

References:

1. Federal Register 45:231, November 1980
2. Long-term SNARL

3. Interim Drinking Water Standard

4,

5. Ten-day SNARL

6.

7. Flash point concentration

8.

Dangerous Properties of Industrial Materials, N. Irving Sax

£.P. toxicity limit or suggested level (phenol, cyanide, nickel)
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elemental concentration of mercury was not determined in analyses for
this report (mercury in this study was determined by EP toxicity test
only). However, Huang et al. (personal communication) reported a
mercury inventory for the sediment of 25 kg.

For pond water analysis, the detection 1imit by ICP for some of the
metals generally exceeded the NIPDWS (see Table 5A of Appendix C). For
example, the detection limits for silver was in excess of the maximum
allowable NIPDWS. Measurements of chromium, lead, and selenium in pond
water were observed to he in excess of NIPDWS. However, levels of
arsenic, barium, cadmium, fiuoride, mercury, and nitrate, as well as the
pesticides and herbicides were below the maximum allowable NIPDWS. The
concentration of total organic halides {TOX) was relatively high
(0.670 mg/L). Detectable concentrations of PCB were observed in the
pond water (0.0006 mg/L) and counts of coliform bacteria (12) were in
excess of the NIPDWS. The total organic carbon content (7CC), however,
was relatively low {12 mg/L). The major contaminant, as expected, is
the radionuclide concentrations (Table 6A of Appendix C). The bulk of

137 90

the activity is from Cs and “7Sr, measuring 290 and 420 Bg/L (7.8

and 11 pCi/mi), respectively. Gross beta activity appears to be
predominately from 903r and Y-90 decay [i.e., gross beta (910 Ba/L or

90

25 pCi/mLy] is slightly more than twice the “"Sr activity. Alpha

137

activity in the pond water is less than 2% of the gross beta and Cs

activity combined.
3.5 RADIONUCLIDES IN THE SEDIMENTS DETERMINED BY PREVIOUS REPORTS

Radionuclides present in the sediment waste have been determined by

Tamura 1977 and Huang et al. (personal communication) Table 4 is from
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Radionuclide concentration and inventories in 3513 impoundment
(from Tables 7 and 8 of Huang et al. personal communication)

Results of quantitative analyses for samples from 3513 impoundment

137¢s 60cq 154¢, 239py; 238py, 24 o 244cp, 205y
Sampled (8q/g wet wt)b
6E 4,000 20 ND 50 1.7 5.0 2.2 540
13E 800 10 4 80 2.8 8.0 1.1 300
86 1,200 16 4 20 1.0 7.0 2.4 320
5L 4,000 40 4 60 1.0 12.0 2.4 200
10L 1,800 16 4 30 1.7 14.0 3.6 280

asample locations refer to locations described in Huang et al. (personal communication)

by Bg = 27 pCi

Estimated inventories of radionuclides

in the 3513 impoundment

Average depth Majer Average activity __Inventory
Pond content and volume radionuclide (Bg/mL or Bq/g)? GBq Ci
Water 1m 137¢s 0.4 2 0.05
4 x 1091 905y 0.3 1 0.03
Sediment 0.5m 137¢s 2400 5000 130
2 x 106 60¢q 21 50 ]
90gp 330 700 20
23Bpy 1.7 4 0.1
239py 47 100 3
241 g, 9.2 20 0.5
2440 2.3 5 0.1
154y 3.8 8 0.2

Aactivity in sediment is on wet weight basis
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the study by Huang and shows the concentrations and inventories of
radionuclides in the sediment. No adjustments have been made in the

figures for decay of radicactivity due to the recent date of that report.
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4. SUBSURFACE EXPLORATION AND MONITORING WELLS
A1l work was performed with ORNL equipment and personnel.
4.7 DRILLING AND SAMPLING

A total of five borings ranging in depth from 12 to 25 ft (3.65 to
7.62 m) were drilled with a mobile, model B-33 drilling machine using 4-
and 6-in. (10.16- and 15.24-cm) diam, continuous-flight augers with the
exception of monitoring well No. 1 (MW-1) which was drilled with an
8-in. (20.32-cm) diam, hollow-stem auger.

The augers were washed between the drilling of each hole and the
sampling tools were washed and rinsed with acid and distilled water
between each sampling event.

Continuous soil samples were taken by driving a 2-in. diam x 24-in.
Tong (5.08 x 60.96-cm) spiit-tube sampler. A1l soil samples and drill
cuttings were monitored with a Geiger-Mueller (G/M) meter, and no
radicactivity above background was detected. Descriptive records of ail
borings are provided in the boring logs in Appendix A. Locations of the

borings (as monitoring wells) are shown on Fig. 3.
4.2 MONITORING WELL CONSTRUCTION

A groundwater monitoring well was constructed in each of the
borings using 2~in. (5.08-cm) diam stainless steel well screen and
casing. Prior to installation of the well screen, drill cuttings from
the limestone encountered in the bottom portion of each boring (except

for boring MW-1) were flushed from the bottom of the hole by pressure
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washing with potable water. To snsure thal the potable wash water did
not interfere with sampling of the groundwater, a volume of water was
removed from each of these wells egual to or greater than five times the
drilled diameter volume of the well.

The well screens had a continuous slot, 0.01-in. (0.25 mm) wide
opening. They ranged in length from 2 to 7 ft (0.61 to 2.13 m), and
were surrounded by a sand pack of medium-grained quartz sand which
extended a minimum height of 1 ft (0.3 m) above the elevation of the top
of the well screen. A bentonite {clay) seal of at least 1 ft (0.3 m)
minimum thickness was placed at the top of the sand pack. The remainder
of the boring was backfilled with portiand cement concrete from the top
of the seal to the top of the boring. A 4-in. (10.16-cm) diam
protective casing, 5 ft (1.52 m) in length, was installed around the
well-riser pipe with both the pipe and casing extending approximately
3 ft (0.9 m) above the ground surface. The top of the riser pipe is
closed by a removable, stainless steel cap. Construction details of
each of the wells are provided in Appendix B. A summary of construction
details and measured groundwater elevations, as well as surveyei

locations and elevations, are provided in Table 5.

4.3 MONITORING WELL LOCATION RATIONALE

lLocations available for the construction of monitoring wells at the
3513 site are restricted by topography, roads, three adjacent
impoundments, and underground lines. At the time of this report,

monitoring wells were in the process of being constructed around the
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Table 5. Summary of monitoring well location, construction data,
and water levels at 3513 impoundment

Well No.

M- MW-1A MW-2 MW-~-3 M-4
North Grid 21463.30 21462.19 21180.43 21180.33 21281.89
coordinate, (ft)
East grid 31157.39 31155.27 31141.45 31009.21 30970.03
coordinate, (ft)
Top of well 786.61 786.317 7185.96 785.24 783.25
casing el., (ft)
Height of casing 3.0 2.9 3.0 3.0 2.5
above ground, (ft)
Ground surface 783.6 783.5 783.0 782.2 780.8
el., (ft)
Top of well 1117.8 769.2 7116.2 7166.1 774.2
screen el., (ft)
Bottom of well 175.8 762.2 769.2 769.1 767.2
screem el., (ft)
Top of sand 178.6 769.6 718.0 7117.2 775.8
pack el., (ft)
Bottom of well 715.6 758.5 769.2 769.0 767.1
hole el., (ft)
Diameter of well 2.0 2.0 2.0 2.0 2.0
pipe/screen, (in)
Type material s.s.2 s.s.2 s.s.a 5.s.2 s.s.2
of pipe/screen
Width of screen 0.0 0.00 0.01 0.00 0.07
opening, (in)
Water level 779.56 780.05 776.68 71713.81 776.79
el., (ft) (2-6-85)
Water level 779.10 7179.22 776.45 773.30 776.39
eL., (ft) (4-8-85)
Water level 7178.21 179.22 776.25 773.13 776.56
el., (ft) (4-16-85)
Water level 718.87 179.12 776.171 773.43 775.93
el., (ft) (6-16-85)
Water level 118.917 179.15 776.45 773.20 776.18

el., (ft) (7-1-85)

4Stainless steel
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other impoundments that exist to the north and east, and these were
scheduled for completion in September 1985.

Locations for monitoring wells MW-1 and MW-1A were selected in an
attempt to provide groundwater samples that are upgradient of the
impoundment and that are not affected by potential contamination from
that source. Monitoring/well MW-1 is completed in the clay soil
overlying the limestone bedrock, while MW-1A is completed within a 3 ft
(1 m) horizontal distance at a lower elevation in the bedrock.

The locations of the other three monitoring wells were selected to
determine if contaminants from the impoundment are migrating into the
groundwater. As CERCLA does not provide specific requirements for
menitoring well locations, these wells comply with regulations
promulgated by the EPA in accordance with RCRA which specifies that
there be three “downgradient wells." Downgradient wells are required to
be at the boundary of the impoundment facility. As described in RCRA
Permit Writer's Manual Groundwater Protection 40 CFR, Part 264, Subpart
E, Oraft (USEPA 1983), EPA interprets this boundary to be no more
distant than the outside toe of any containment dike that may exist,
plus 30 ft (9.14 m) for physically selecting an appropriate drill site.

Monitoring well MW-2 is at the downgradient end of the impoundment
and is adjacent to an underground line which exits from the embankment
above White Oak Creek. This particular location was chosen because the
backfill around the line could possibly provide a preferred pathway for
migration of impoundment contaminants.

Monitoring well MW-3 is at the extreme downgradient point of the

impoundment and also at the west end of striking strata so that it has
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the opportunity of intercepting pollution movement downgradient and to a
lesser degree along strike of the bedrock strata.

Monitoring well MW-4 is located along the west side of the
impoundment and is geometrically in the most advantageous position of
all the wells to intercept contaminants moving along geoclogic strike of
the limestone bedrock. Although to a lesser degree than MW-3, it also
is in a downgradient position relative to the northern portion of the

impoundment.

4.4 SURFACE GEOPHYSICAL SURVEY

An electromagnetic conductivity survey, using a model EM-34
instrument manufactured by Geonics Ltd., was conducted around the
perimeter of impoundment 3513. This geophysical method provides a rapid
site reconnaissance that can detect contaminant plumes of high ionic
strength. The technigue measured the apparent electrical conductivity
of the subsurface using seif-contained dipole transmitter and receiver
coils held in the horizontal dipole configuration and separated by a
horizontal distance of 20 ft (6.1 m). 1In this configuration the
instrument senses to approximately 0.75 of the intercoil spacing
(Geonics 1983). Therefore, the apparent conductivity was measured in
units of millimhes per meter to an approximate depth of 15 ft (4.6 m) at
each staticn. Readings in millimhos per meter at each measurement
station around the 3513 impoundment are shown in Fig. 4. The magnitude
of variations do not indicate major conductivity anomalies that would
seem to be attributable to contamination plumes from the impoundment.
These variations may likely be due to interferences caused by

surrounding overhead and underground power lines and pipelines.
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5. GEOLOGY

5. 1. REGIONAL GEOLOGY

O0ak Ridge National Laboratory lies in the Ridge and valley
Physiographic Province. In Tennessea, the province consists of
northeast-southwest striking vrock strata of Timestone, sandstone, and
shale extending from the Georgia-Alabama border on the south to the
Virginia border on the north. The strata is tilted to angles of
30 degrees and greater throughout its length resulting in the
erosion-resistant beds forming parallel ridges, and those less-resistant

beds becoming intervening valley floors.

5.2 SITE GEOLOGY

5.2.1 Bedrock

Impoundment 3513 lies in Bethel Valley approximately 700 ft {213 m)
northwest of the Copper Creek fault. As shown on the geologic map of
Fig. 5, the site is underiain by unit "G" of the Chickamauga Group: a
hard, mostly thin-bedded limestone with shaly partings
(Stockdale 1951). Locations of several core holes conducted for that
study in the vicinity of the 3513 impoundment upon which the description
of the limestone was based are shown in Fig. 6. Thin-bedded limestone
crops out in the bottom of White 0ak Creek immediately adjacent to the
south side of the impoundment.

The limestone strata beneath the impoundment dips to the southeast
at an angle of approximately 35° from the horizontal; and the beds

strike approximately 58° to the northeast. This bedding plane strike
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direction is approximately parallel with the section of White Qak Creek
adjacent to the impoundment. In regards to bedrock units "G* and "H",
Stockdale (1951) reports "small secondary openings in the rock brought
about by solution through ground waters exist in minor amounts as
revealed by core drilling." The boring log of core hole No. 1 of that
study, drilled from the south side and dirscted beneath the impoundment
at a 55° angle from the horizontal, shows twe solution openings of

0.5 in. (1.27 cm) each at the inclined depth of hetween 212 to 216 ft
(64.62 to 65.83 m). A geclogic seclion through the impoundment is shown
in Fig. 7. The elevation of the sediment, as shown in Fig. 7, is based
on probings obtained for this study at nine evenly spaced locations in

the impoundment.

5.2.2 Soil

The soil depth around the impoundment is approximately 12 ft
(3.66 m) and, as indicated by the boring records in Appendix A, consists
mostly of material which would classify as clays under the Unified Soil
Classification System. For the most part, these soils are likely to
consist of colluvium overlying residuum derived from the underlying
bedrock; however, the area adjacent to White 0Oak Creek appears to be of
alluvial and fil11 origin. Boring ¥W-2 encountered a clayey sand with
some gravel at a depth of 7.4 to 8.8 ft (2.3 to 2.6 m). From field
observation, it appears that this clavey sand is part of the backfill
material placed for an 8 in (20.52 cm) discharge line that exits into
White 0ak Creek at this location. WNo flow has been observed from this

line during the course of this study.



FEET ABOVE MSL

800

790

780

770

760

5

0

31 ORNL/TM-9936

ORNL-DWG 85-45018AR

GEOLOGIC SECTION-3513 POND

MW-1A
\ ELEVATION OF WATER
LEVEL ON 7-29-85:778.2"
3513 POND \

WHITE OAK CREEK

MW -2 (OFFSET 46' W)= 3
SERVICE ROAD GL ]

AVERAGE EL 7748\ ,

v',
VA

N4 ,&W(\\V/A\\

T

8 -~

—

T~ TOP OF WELL SCREEN
B-BOTTOM OF WELL SCREEN

0\@\%\%% WW%WAW%
WATER LEVEL ELEVATION 7-10-85

;CHICKAMAUGA GROUP — 2

MW-MONITORING WELL

o

50
FEET

Figure 7.

NOTE: FOR LOCATION OF SECTION
SEE FIGURE 3

Geologic section through 3513 impoundment.

240

235

METERS ABOVE MSL



ORNL/TM-9936 32

6. HYDROLOGY

From 1948 through 1983, the mean annual precipitation at Oak Ridge
was 54.61 in. (138.71 cm). 1In this region, the heaviest precipitation
normally occurs during winter and early spring with the monthly maximum
normally occurring during the period January to .March. However during
some years, the monthiy maximum has occurved in July because of
thunderstorms. September and October are usually the driest months.

According to the Climatic Atlas_of the United Staies (U.S Department of

Commerce, 1979), mean annual lake evaporation in the Oak Ridge area is
33 in. (89 cm).

From the above data, it can be estimated that the net annual pre-
cipitation input to the 3513 pond is 22 in. (56 cm). Multiplying this
amount by the surface area of the impoundment yields an average yearly
retained precipitation contribution of approximately 664,000 gal
(2,510,000 L) . This is approximately one-third the value of the pond's
normal capacity as earlier described.

The level of the pond is generally held at an elevation of 778 ft
(237 m), which is the approximate elevation of the effluent drain lines
on the south side of the impoundment. Outflow from these lines goes to
a sump from which it is pumped to the 3524 impoundment and processed.
In the fall and winter of 1984, the water level in the impoundment was
allowed to rise to a maximum elevation of approximately 780.5 ft
(237.9 m). The quantity of water pumped from the 3513 impoundment

is not measured.
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6.1 GROUNDWATER MOVEMENT

Water table maps, including the area containing the 3513
impoundment, are shown in Figs. 6 and 8. The map in Fig. 6 is from a
report by Stockdale (1951) and depicts the water table for a large
portion of ORNL based on well data available at the t{&e the two
impoundments now located just east of 3513 impoundment did not exist.
Figure 8 is based on water level observations from the five monitoring
wells constructed during this study and is limited to the immediate site
of the 3513 impoundment. Water level observations upon which Fig. 8 is
based are provided in Table 4. Both Figs. 6 and 8 show the hydraulic
gradient to be generally towards White Oak Creek with a lesser component
to the west, which is the downstream direction of White Oak Creek.

As previously described in Sect. 5.2.1, White 0ak Creek flows in
the direction of geologic strike on top of the limestone along the south
boundary of the impoundment. In a homogeneous material, groundwater
movement is in a direction normal to the water table contours. However,
studies on the ORNL reservation (Webster 1976; Davis 2t al. 1984)
support the fact that in the bedrock, the direction of groundwater
movement is greatly affected by the directional permeability of the
strata. Therefore, the overall groundwater movement through the bedrock
is often in a direction at some acute angle to the groundwater
contours. Such movement would not normally be expected to be in a
straight line of flow, but rather would follow irregular pathways as
along joints and bedding planes because the underlying bedrock strata
has insignificant primary permeability. Therefore, a particular

groundwater pathway could extend a distance westward in the form of a
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bedding plane joint (direction of geologic strike) before intersecting
another fracture leading in a steeper downgradient direction towards the
creek,

In addition to the horizontal movement of groundwater at the
3513 site, there also existed during the period of this study a slight
upward vertical gradient from the underlying bedrock to the overlying
soil. As shown in the boring and well construction logs in Appendixes A
and B, adjacent monitoring wells MW-1 and MW-1A have their intake
screens positioned in the overburden clay soil and limestone bedrock,
respectively. As shown in Table 4, the piezometric head in MW-1A
(bedrock well) exceeded the head in MW-1 (clay overburden well) by as

much as 1.0 ft (30.4 cm) in March to 0.2 ft (6.1 cm) in July.

6.2 UPPERMOST AQUIFER

The s0il1 overlying the limestone bedrock consists of material that
has been visually classified as clay (according to the Unified Soils
Classification System), which categorically has low hydraulic
conductivities. As shown in the boring and well construction logs
provided in Appendixes A and B, monitoring well MW-1 is constructed
entirely in clay soil and, to date, produces adequate quantities of
water for sampling purposes. However, for most water uses, the clay
would provide an insufficient quantity and would not be considered an
aquifer. The twc units are hydraulically connected as the clay

immediately overlies the limestone bedrock.
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6.3 GROUNDWATER SAMPLING METHODS

Water levels were measured with an electric tape prior to purging
and sampling each well, and the immersed portion of the tape was rinsed
with distilled water between wells. The wells were purged and sampled
with bottom-loading, stainless steel bailers that were disassembled for
thorough cleaning before use. The bailers were washed with hot water
and detergent, and during the first round of sampling were rinsed with
dilute nitric acid followed by distilled water. During the second
round, to avoid rusting of the steel, the acid was replaced with alcohol
followed by distilled water rinses. A new nylon line was attached to
the bailer for each well.

Prior to taking a sample, the well was purged by removing a volume
of water equal to five times the volume contained within the well screen
and casing. This amounted to a volume of 0.82 gal/ft (3.10 L per
30.48 cm) of water depth in the well. The water removed for purging
purposes was measured in 5 gal (18.9 L) containers and discarded into
the impoundment.

On the first round of samples, which were collected in February
1985, the pH and specific conductivity were measured at an Environmental
Sciences Division (ESD) laboratory located adjacent to the 3513 site.

On the second round of sampling in May, these two parameters were

measured at the well site.

6.4. SAMPLE COLLECTION AND PRESERVATION

Groundwater samples to be analvzed by the Apnalytical Chemistry

Division (ACD) were poured directly from the stainless-steel bailer into
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1 gt (0.95 L) new glass containers (previously rinsed with distilled
water) having caps with Teflon liners. Ffour such samples were collected
from each well during February and April, and two of the samples from
each were acidified with nitric acid to a pH of 2. These samples were
either delivered to the Analytical Chemistry Division within an hour or
so after collection where they were refrigerated or stored overnight in
an ESD refrigerator for next day delivery to ACD. In June, two
additional, 1 gt (0.95 L) samples were collected from ecach well for
additional total organic carbon (TOL) and polychlorinated biphenols
(PCB) analyses.

In the February and April sampling operations, one-liter samples in
plastic containers were collected from each well for gamma radiation
analysis by ESD's Low-Level Gamma-Ray Spectrometry Laboratory using a
high-resolution, lithium-drifted germanium {Ge{Li)] detector. These

samples required no preservation,

6.5 CHAIN OF CuSTODY

A record was completed for all samples collected which contains
the following information: name of collector, identifying list of
samples, date and location where collected, inclusive dates that samples
were in collector's custody, and the date that samples were transferred
to the laboratory for analyses. A copy of this record accompanied the

samples to the laboratory.
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6.6 SELECTION OF CONSTITUENTS FOR ANALYSIS IN GROUNDWATER

The principal goal in analyzing groundwater was to determine if the
groundwater had been contaminated. To do this the groundwater was
analyzed for those 30 constituents promulgated under RCRA regulations as
shown in Table 6. For active hazardous waste facilities (those that
receive wastes after November 19, 1980), RCRA regulations require that
each groundwater monitoring well be sampled and analyzed for these
constituents at least four times during the first year to ascertain any
seasonal variations in groundwater quality. Sampling for this report
was conducted in February and April of 198%5.

In addition to those 30 constituents listed in Table 5, groundwaler
samples were analyzed by ICP spectroscopy. This technique provides
general information on concentrations of nearly 30 elements in one
analysis. Many of these are not RCRA regulatory elements, but their
concentrations in groundwater are useful in evaluating general
groundwater guality. For instance, the concentrations of copper,
nickel, and zinc were determined in groundwater samples using this
techinique. These elements are included in the list of compounds and
elements listed in the recently issued "Hazardous Substance Guidelines"
by the State of Tennessee (Gregory 1985). Groundwater samples were also

a0 137C

analyzed for PCB and the radioisotopes Sr, s, and tritium.

6.7 CHEMICAL MLTHODS USED FOR ANALYSIS OF GROUNDWATER

The methods used to analyze groundwater are those described in

USEPA (1982 and 1983). For elemental concentrations of the NIPDWS, it
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Table 6. RCRA ~ 40 CFR 265.92 - Groundwater monitoring parameters

EPA Interim Primary Drinking Water Standards

Parameter Maximum level
(mg/L)
Arsenic 0.05
Barium 1.0
Cadmium 0.0
Chromium 0.05
Fluoride 1.4-2.4
Lead 0.05
Mercury 0.002
Nitrate (as N) 10.
Selenium 0.0
Silver 0.05
Endrin 0.0002
Lindane 0.004
Methoxychlor 0.1
Toxaphene 0.005
2,4-D 0.1
2,4,5-TP Silvex 0.01
Radium 0.2 Bq/L
Gross alpha 0.56 Bq/L
Gross beta 4 mrem/y
Coliform bacteria 1/count/100 mb

Parameters establishing groundwater quality

Chloride
Iron
Manganese
Phenols
Sodium
Sulfate

Parameters used as indicators of groundwater contamination

pH

Specific conductance
Total organic carbon
Total organic halogen
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was necessary to use atomic absorption methods to reach the reguirad
detection levels. The recommended USEPA methods are 7061, 7081, 7137,
7191, 7421, 7470, 77431, and 77161 for arsenic, barium, cadmium, chromium,
lead, wercury, selenium, and silver, respectively. As mentioned above,
ICP spectroscopy (method 200.7 in USEPA 1983) was also used to determine
concentrations of nonregulatory elements. The concentrations of
pesticides and herbicides, as well as the PCB in the groundwalter, were
determined by method 8080 (USEPA 1982) except that the analyses were by
ligquid chromatography instead of gas chromatography. The total toxic
organics (TTO) were determined using method 624 (USEPA 1983) or pentane
extraction for the volatile organic compounds and methed 1625

(USEPA 1982) for the semivolatile compounds. Coliform bacteria were
determined by method 405.1 (USEPA 1983). Concentrations of fluoride,
chloride, nitrate, and sulfate were determined in pond water using
methods 340.2 and 300.0 as described in USEPA (1983). Phencl
concentration was determined by method 420.1 (USEPA 1983). Total
organic carbon (TOC) and total organic halides (TOX) wevre determined in
the pond water using methods 9060 and 9020, respectively (USEPA 1982).
The radionuclide concentrations were determined as described for the

radionuclide analyses of the pond water.

6.8 RESULTS AND DISCUSSION OF CHEMICAL ANALYSES OF GROUNDWATER

Groundwater concentrations measured in the five monitoring wells in
February and April are presented in Tables 7A and 8A of Appendix C.
Those constituents presented in Table 7A are those regulated by RCRA

(principally those listed in the NIPDWS) as well as ihose constituents
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that have been determined to be parameters establishing groundwater
quality (chloride, iron, manganese, phenols, sodium, and sulfate), and
those which USEPA has determined to be indicators of groundwater
contamination (pH, specific conductance, total organic carbon, and total
organic halogens). Also included in Table 7A are the concentrations of

PCB, the beta-emitting radionuclides tritium and 90

gamma-emitters ]37Cs and 2M’Pb. Listed in Table 8A are the

Sr, and the

concentrations of elements in groundwater samples determined by ICP
spectroscopy.

Table 7 is a summary of measured constituent concentrations of all
analyses listed in Table 7A for the three downgradient monitoring
wells. As seen in Tables 7 and 7A, the maximum level for beta emitting
radionuclides is presented as a dose rate of 4 millirems/year. However,
the gross beta concentrations in Tables 7 and 7A are presented in the
commonly accepted manner as activity units (Bqg). EPA specifies that the
dose rate for drinking water be/eaTEulated as the total body or organ
dose that a person would receive by drinking 1 L of water daily for one
year (USEPA 1976). According to EPA (1976), the activity in water of

the beta emittors tritium and 30

Sr, which result in a dose rate of 4
millirems/year, are 20,000 pCi/L (740 Bq/L) and 8 pCi/L 0.3 Bg/L),
respectively.

Major contaminants in groundwater at the 3513 impoundment appear to
be radionucliides; for example, gross-alpha and gross-beta concentrations

exceed NIPDWS concentrations in upgradient as well as downgradient

wells. There are sampling dates when concentrations of chromium and
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Table 7. Concentration of selected groundwater parameters from
down—-gradient wells at the 3513 impoundment (summary across
all sampling dates)

Max imum
aliowable Measurszd concentration

Constituent Unit concentration Mean N Minimum Maximum %CV
Arsenic mg/L 0.05 0.0018 6 0.00 0.004 64
Barium mg/L ] 0.247 6 0.059 0.52 76
Cadmium mg/L 0.0 0.0018 6 0.00 0.002 22
Chloride mg/L not defined 17.7 6 6 35 73
Chromium mg/L 0.05 0.339 & 0.016 1.2 147
Coliform counts/100 mL 1 0.5 6 0 2 1617
Endrin mg/L 0.002 0.0000 6 0.0000 0.0001 0
Fiuoride mg/L 1.4 to 2.4 1 6 1 1 0
Gross alpha Ba/L .56 1.47 6 0.03 3.9 110
Gross beta Bg/L 4 mrem/y 19.8 b 1.4 54 1117
Iren mg/L not defined 19.78 6 5.6 72 130
l.ead mg/L 0.05 0.24 & 0.003 1.4 232
Lindane mg/L 0.004 0.0002z 6 0.0000 0.001 147
HManganese mg/L not defined 3.73 6 2.1 5 25
Mercury mg/L 0.0602 0.0002 & 0.0001 0.0005 84
Methoxychlor mg/L 0.1 0.0002 6 0.0002 0.0002 O
Nitrate (as N) mg/L 10 3.5 6 2 5 41
PCBs mg/L not defined 0.00017 3 0.0001 0.0001 )
Phenol mg/L not defined 0.0025 6 0.001 0.007 90
Selenium mg/L 0.0 0.005 © 0.005 0.005 O
Silver mg/L 0.05 0.07 6 0.07 0.07 0O
Sodium mg/L* not defined 30.2 6 25 31 W1
Sp. cond. umtios/cm  not defined 492 6 442 803 25
Sulfate mg/L not defined 12.8 6 5 22 58
T0C mg/L not defined 5.98 6 1.46 10 44
TOX mg/L not defined 0.048% 6 0.022 0.08 43
Toxaphene magsl not defined 0.002 6 0.002 0.002 0
Tritium Ba/L not defined 2700 3 2200 3600 29
pH pH not defined 6.5 6 6.2 7. 5
2,4,5-TP Silvex mg/L 0.00 0.0058 & 0.005 0.01 35
2,4-D mg/L 0.1 0.0057 & 0.005 0.069 29
137¢cesium Bq/L  not defined  0.39 10 0.0007 1.04 106
14 ead Bqg/L  not defined 6.55 5 3.5 10.6 47
22bRad ium Bq/L 0.19  0.046 6  0.008 0.14 110

90strontium Bq/L not defined 10.6 3 0.4 26 128
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Tead for the five wells exceed NIPDWS (note concentrations of chromium
in wells 2 and 4 in April, also lead in well 3 during April). These
concentrations may simply represent sample and analytical variations,
since no general trend is indicated for concentrations of either of
these elements in the downgradient wells. Further sampling over time
will verify possible contamination. The EP extracts from the 3513
sediment indicated concentrations of mercury in excess of RCRA
permissible levels; however, concentrations of mercury in groundwater
sampled to date are not in excess of the NIPDWS. Counts of coliform
bacteria in groundwater upgradient, as well as downgradient, were in
excess of the NIPDWS. These counts may result from wildlife habitat,
such as waterfowl and terrestrial animals, known to be in the area.
They also may represent sampling and analytical variations. Again,
additional monitoring will indicate a trend over time.

Concentrations of total organic carbon (TOC), total organic halides
(TOX), and PCB in groundwater samples appear to be relatively constant
regardiess of the monitoring well sampled, either upgradient or
downgradient from the 3513 impoundment. To date, it appears that the
groundwater is contaminated by radionuclides and PCB, both of which
appear in upgradient and downgradient wells. The upgradient wells may
be affected by contaminants from other sources, such as the previously

mentioned impoundments or underground waste lines.
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7. IMPOUNDMENT CLOSURE

7.1 CURRENT CONCEPT FOR POND CLOSURE

The current technical plan as summarized from Myrick (1884) is as
follows: *"“Based on the concept of in-situ stabilization of the pond
sediment, the objective of site decommissioning is to solidify all
radioactive and hazardous waste into a stable waste form on-site, and
isolate the disposal site from long-term interactions with surface and
groundwater. According to the conceptual plan for this site, the pond
would be segmented into smaller areas to provide a better controlled
and mere thorough fixation of the pond contents. The majority of the
clear water above the pond sediment would be transferred to the process
waste ifreatment system for processing prior to release. Truck-mounted
equipment would then move along the accessible side of each pond
segment, extracting the sediment/sludge, mixing it with grout, and
returning it back into the basin. A closed-loop suction, mixing, and
discharge system has been specified to eliminate the concerns with
airborne particulates. After the grout had sufficientiy hardened, the
remaining free liguids would be transferred to the process system while
an additiocnal concrete cap is applied. Compacted fill, graded
aggregate, and appropriate capping (soil or asphalt) would follow,
resulting in a site grade that would alleviate surface runoff and
infiltration concerns. Groundwater control would be provided through

instailation of a slurry wall or grout curtain surrounding the site."
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7.2 CHARACTERIZATION RESULTS TO BE CONSIDERED

As previously discussed, analyses of the sediment have determined
that the waste can be classified as both a hazardous and radioactive
substance. As such, closure concepts may be required to comply with
regulations of both the EPA and Nuclear Regulatory Commission
(10 CFR 20 or 10 CFR 61). Also, EPA requirements for the final
disposition of PCBs (which are a constituent of the waste) during the
time frame that closure is planned (1987-1991) may be adverse to in-situ
solidification.

Two physical characteristics of the site, as revealed by this
study, need to be considered in the current conceptual plan: (1) the
relative thinness of the clay layer overlying the bedrock beneath the
waste sediment, and (2) the fact that the elevation of the water table
at the site is several feet above the elevation of the limestone bedrock.

As presently conceived in the site stabilization plan, division of
the pond into smaller sections would be accomplished by driving
sheetpiling. However, the clay 1in the pond bottom is probably not
sufficiently thick in all parts of the impoundment [approximately 0.5 ft
(15 cm) on the north side to 3.0 ft (30.5 cm) on the south side] to
support the sheetpiling, nor will the piling be able to penetrate the
underlying hard, limestone bedrock. Therefore, if the impoundment is to
be divided into segments, a method other than driving sheetpiling may be

needed in a major portion of the facility.
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The elevation of the groundwater at the site is above the elevation
of the impoundment's sediment and even furthey above the limestone
bedrock (see Fig. 7). When solidification is completed, the groundwater
elevation would be above at least part of that mass. The current
concept is to provide either a slurry wall or grout curtain to isolate
the solidified mass from the groundwater. A slurry wall is not feasible
in the limestone bedrock, and grout is not feasible in the clay
overhurden; at a minimum, either a slurry trench or passive French drain
and a grout curtain would probably be necessary. The slurry wall would
be a barrier to lateral groundwater movement from outside the site, but
because of jts depth limitation to the top of bedrock, it would not
protect the solidified mass against upward movement from the underlying
bedrock. As the area will be approximately 210 ft (64 m) square, there
will be the possibility of significant upward groundwater flow from the
limestone, and then lateral movement along the base of the mass.
Although a grout curtain around the perimeter of the site would not
prevent upward pressure of the groundwater to the base of the mass, it
would be expected to restrict groundwater circulation within the grouted
perimeter. The degree of restriction would depend in large measure on
the depth and effectiveness of the grout curtain. The substitution of a
passive French drain in place of the slurry trench would have the
advantage of actually lowering the groundwater table around the
perimeter of the site to the elevation of the bottom of the trench (top

of bedrock).
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8. ADDITIONAL DATA NEEDS

8.1 GROUNDWATER SAMPLING AMND HYDRAULIC TESTING AT EXISTING WELLS

Monitoring wells at the 3513 impoundment will be sampled at least
twice more so that four quarters of data on RCRA regulated constituents
(see Table 5) will be available. For impoundments active after
November 19, 1980, RCRA regulations require that, at the end of the
first year of sampling, statistical analyses be performed on the data
from the four gquarters to determine whether the groundwater is polluted
by the impoundment. Pollution is assumed if the analysis (Cochran's
Approximation to the Behrens-Fisher Student's t test) indicates a
significant increase (decrease in the case of pH) in the water quality
parameters (listed in Table 5) between the upgradient and downgradient
wells. This procedure for determining pollution will be considered for
the 3513 impoundment after four quarters of sampling and analyses have
been completed.

Tests will be conducted in the existing monitoring wells to
estimate the hydraulic conductivity of the clay and bedrock in the

vicinity of the wells.

8.2 PLANNED AND POTENTIAL WELLS

As stated earlier in this report, an extensive groundwater-
monitoring system will be in place by October 1985 at three active

impoundments (3524, 3539, and 3540; see Fig. 1) that bound the 3513
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impoundment on the north and east, respectively. This system will have
two downgradient wells that are open only to groundwater moving through
the bedrock. The test results from the bedrock wells will be evaluated
to determine whether an additional bedrock monitoring well should be
constructed at the 3513 impoundment.

If it is decided that anp additional well is necessary, it is
proposed that it be constructed within 10 ft (3 m) of the existing MW-3
or MW-4, depending on future sampling results. This well would be
constructed in limestone bedrock so that the hydraulic head would be
measured at a depth approximately 30 ft deeper than that measured in
MW-2, and the groundwater would be sampled for contaminants at a depth
between approximately 40 and 50 ft below the ground surface. As
previously discussed, the limestone beds dip at an angle of
approximately 35° from the horizontal below the pond almost parallel
with the south side of the impoundment. Therefore, at a depth of 50 ft
(13 m) at either location, the well would be expected to intersect a
stratum that subcrops beneath the clay bottom of the pond 70 ft (21 m)
north of its position at the ground surface. Thus, this well would have
the opportunity to intercept possible contamination if it is moving
downward along the dip of the bedding planes from the pond.

If the results of continued sampling confirm that the 3513
impoundment has significantly contaminated the groundwater, additional
monitoring wells will be considered for construction in the appropriate

areas to determine the extent and concentration of the plume.
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APPENDIX A

DRILLING LOGS OF BORINGS, MW-1 THROUGH MW-4
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] medium brown with red, refusal in 2.0' drives {-
. subangular sandstone Jar 1| prior to drilling with -
o fragments to 1.0" in size 505 auger . -l
7 Sampier was woshed -
T between drives [~
i Augers were washed at  [&
2 ] 2.01 completion of boring. .
- Drill cuttings were =
N washed from bottom of .
- boring with clear water [~
. . lar 2|at completion of drill- -
3. 35% ing. -
— 1" chert fragment -
- at 3.0' —
- 4.0° -
4= —
5—] g5, par 3 -
- 5.5' -
- CLAY (CL) -
— med, , -
6—: moist, 6.0 |
= grey -
- 750 |dar 4 —
7— ! ’ —
775.6 3 ! . 7.4 4 -
’ - CLAYEY Sand (SC) Note: SC material may bel-
T poorly graded with some backfill as boring is [
- gravel, material contains located within 3' of -
- chert, sandstone and , drain pipe. -
8 — limestone, 8.0 —
] wet, -
4 brown and red [
774.2 . 8.8 -
m CLAY (CL) Jar § -
E medium 80% ar -
n moist -
— brownish grey -
] vwith chert fragments -
773.0 \10 - 10.0° -
PROJECT HOLE NO.
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Hole Ma. Mi-2

O|V|_SOON . INSTALL&TION R SHEE T 2
DRILLING LOG nvironmental Sciences Oak Ridge National Laboratory ofF & sHEETS
V. PROJECT 10. SIZE AND TYPE OF BIT
SFMP - 3513 Pond [T AT UM FOR ECEVATION XHGWR (THM o sy
2. LOCATION (Coordinates or Station)
3513 Pond 12. MANUFACTURER S DESIGNATION OF BDRILL
3. DRILLING AGENMCY
13. TOTAL NQ. OF OVER- jorsTuRsED { UNDISTURBED
4, HOLE NO. (A2 ahown on drawing title! ‘I BURDEN SAMPLES TAKEN H H
arsd file numbed i MW-2 . —-. .
5. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES S
1% ELEVATION GROUND WATER
5. DIRECTION OF MOLE laTaRTED

16. DATE HOLE

(TIvemricar [JitncuiNeD DEG. FROM YERT,

JcomFLETED

17. ELEVATION TOP OF MOLE
7. THICKNESS OF OVERBURDEN b

16. TOT AL CORE RECOVERY FGR BORING k3
19. SIGNATURE OF INSPECTOR

3

- DEPTH DRILLED INTO ROCK

with G/M meter and ng —
count was measured above
background .

9. TOTAL DEPYTH OF MOLE
CLASSIFICATION OF MATERIALS % CORE 1BOX OR REMARKS
R TR T visua clalteeilion oty | MR RS ouung et UL e
c . 9
7730 10 CLAY [CL) (continued) -
I medium, [~
»{E Egéiﬁ%sh grey 257 937 B ater present in hole atig‘
. with chert fragments completion of drilling. -
1173 -
= =
_ 1.7 [
7.3 1 11.9" —
12 7 Chickamauga Limestone T [~
] Samples and drill -
I~ cuttings were checked

13.8'
769.2

14 | Bottom of hole

PROJECT HOLE NO.

MW -2
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Hole Mo, MW-3
DIVISION INSTALLATION SHMEET |
DRILLING 1.OG lEnvironntenta] Sciences (Jak Ridge National Laboratory lor 2 sHEETS

t. PROJECT

SEMP - 3515 Pond

10. SIZE AND TYPE OF BIT 6" auger

71, DATVUW FOR ELEVATION SITCWN (TEM or M5SLS

2. LOCATIGHN (Coordinates ar Stetion)

NZ21180.33; E31009.21

3. DRILLING AGEMCY R .. .
Plant and Eaquipment Division

MSL
12 MANUFACTURER' S DESIGNATION OF GRILL
Mobile B-33

. TOTAL NO. OF O joisTymrBED { UNDISTURBED

ard fils munbed

MW-3

VER-
BURDEN SAMPLES TAKEN | © Jars

s, NAME OF DRILLER

TOTAL HUMBER CORE BOXES

P‘ E. MUOFE t5. ELEVATION GROUND WATER
© x::::?:li’ :%ll.:CLINED DEG. FROM VERT. 16. DAYE HOLE E’Y‘f]g?SS l:‘COMPLEIY@/BS
- - e e . 0 }“7 ELEVATION TOP OF HOLE 782 . 2 '
7. THICKNESS OF OVERBURDEN 114 . .
T 18. TOTAL CORE RECOVERY FOR BOR!ING *
2. DEPTH DRILLED INTO ROCK ll’»‘i‘ ~ 13 SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE . R Stansfield
; CLASSIFICATION OF MATERIALS % CORE |BOX OR REMARKS
ELE(/#{’ON D(E{{)( LEGEND (V] Sua] C] égg“frﬂ‘{fg’t ‘ on On]y) REF_%OYV- SA:’SA\,E (Dritling zi.a:i, -v::l‘u;llfn:, n‘et’lh‘u!
782.2 0 - CLAY (CL) Boring was sampled by [~
7 st!ff, driving 1 1/2" x 24" =
_ Eo1st, split-tube sampler to |-
- rown refusal in 2.0' drives [~
. gigﬁ organic matter in top prior to drilling with |
,ﬁ 22, o auger. .
1 chert and sandstone fragnentq 75% dar 1 7 —
. to 1/2" size, Sampler was washed -
. ?1th dqrt)brown streaks between drives. al
— organic? -
. | Samples and drill =
o] - 2.0 cuttings were checked [ —
] with G/M meter and no [
- count was measured abovel-
_ background. .
- . fugers were washed at |-
312 65% [Jar 2| completion of boring.  |f—
- Water in hole at -
_ completion of drilling. -
- . | bri1l cuttings were -
4-— I L washed from hole with -
_ clear water at [~
e completion of -
i drilling. —
3 605 |dar 3 -
5] r -
- . 6.0' -
6] Consistency changes to T o [—
— medium at [
_ approximately 6.0’ -
B 501 |Jar 4 -
7 ’ -
] 3.0
- 0 -
1 -
”7 9.0 |50, Mar 5 [
I CLAY (CL)
,? medium, -
= moist, .
| 7? grey _
712.2 i]g % 10.0" -
PROJIECT HOLE NG

MW -3
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Hole Mo. M3
OIVISION INSTALLATION TSKEET pd
PRILLING LOG | 1 i vquumental Sciences | Oak Ridge National Laboratory lof 2 sweers

1. FROJECT

SMFP -~ 3515 Pond

10. SIZE AND TYPE OF BtT

2. LOCATION (Coordinates or Station)

T OATUN FOR ECEVATION SHOWN (TBM oo MSEY

12. MANUFACTURER'S CESIGNATION OF DRILL

3. CRILLING AGENCY

8. HOLE NO. (As aliown on drawing title|
and file nuanb H

MW-2

TOTAL NO. OF OVER. |oisTURBED TUNDISTURBED
BUROEN SAMPLES TAKEN ; i

5. NAME OF DRILLER

14. TOTAL NUMBER CORE BOXES

15. ELEVATION GROUND WATER

6. DIRECTION OF HOLE
{(JverTicaL

[)incrLineED CEG. FROM VERT.

| COMPLETED
1 H

ISTARTED
16. DATE HOLE i

7. THICKNESS OF OVERBURDEN

17. ELEVATION TOP OF NOLE

8. DEPTH DRILLED INTO RQCX

18. TOT AL CORE RECOVERY FOR BORING

19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE

ELEVATION| DEPTH |LEGEND. cLA55|FICA’:l‘ng?‘Zn')“TERuLs ;ECC%RVE- ?E;:P‘E“E (Denting rbn:E:.AzZK:soa-, dapth at

ft (ff) . visual clasmﬁmation only) ey s weatherind, ete., it alanitizand
772.2 |10 o CLAY (CL)(continued) -
7 10.91 25% |Jar 6 -
11— Clayey Gravel (CG) —
- Angular to subround 1.4 =
- fragments of lime- 11,4 1. -
770.8 _— stone, chert and —
™ sandstone to T
- 1.0" size -
12— -
Chickamauga Limestone E—
13.2" -
769.0 - i~
- Bottom of hole -
= -

1

i =
.

PROJECT HOLE NO.

My-3
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Hole Ne. M -4
DlVISI?ﬂ INSTAI.LA.TIQN . SHEET W‘
DRILLING LOG ] ENvironmental Sciences Qak Ridge National Laboratory |ae 2 sweevs
1. PROJECT S1ZE AND TYPE OF BiT O aUger
L SFMP - 3515 Pond BT UM Fo5m LT KTION R OW TP o 3BE —
2 LOCATION (Coardmetan or Statlan i MSL
[42]28] . 89’ E30970'03 12. MANUFACTURER'S CESIGNATIOM OF DRiLL
3. D LIHG AGENCY, e W : _
Btant & %’&mpment Division = Tmf{)%}grgvgi SrroeS oimoReEs]
A :&Lﬁl:g&r(‘::h‘:hom on drewing l"lc! Ml! 4 BURDEN SAMPLES YV‘U(EM?.‘ 6 jars -
STNAME OF DRILLER g Lol 14. TOTAL NUMBER CORE BOXES
P. E . Moore 18, ELEVATION GROUND WATER
6. DIRECTION OF ROLE ISTARTED COMPLETED
[gvenmicar [Jmcumeo . oec. From venr. |1 OATE HOLE 1 1/8/85 1/8/8
17. ELEVATION TQF QF HOLE 780' 8_‘
7. THICKNESS OF OVERBURDEN ]'1 7' 3}
2 7 18, TOTAL CORE RECOVERY FOA BORING k3
9. DEPTH DRILLED INTO ROCK 2.0 19. SIGMATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 13.77 R. G. Stansfield
ELEVATIO:‘ DEPTH [LEGEND| ~ CLASIFICATION OF WATERIALS Recov: |SOAPTE | (Deumting v i Goxa, daptn of
(ft) (fL) . |(visual classification only) Eav No. eaitaring, sic. I sigraficand
780.8 | 0 - CLAY (CL) Boring was sampled by -
— stiff, driving 1 1/2" x 24" -
] damp, split-tube sampler to {—
= brown, refusal in 2.0' drives [T
4 with chert fragments and prior to drilling with |-
J— sandstone fragments to 65% |Jar 1lauger. L
1 e 9
- 1/2" size -
- Sampler was washed -
1 between drives. [~
- Samples and drill E
2 — | 2.0 cuttings were checked [
. with a G/M meter and -
— no count was measured —
—] above background. .
] ) Augers were washed at -
1 o
3 3.0 65% |dar 2 completion of boring. [
- CLAY (CL) -
— stiff, Water in hole at -
_ mois;;,d completion of drilling. [
- mottled medium grey and [
— yellow, 4.0 Drill cuttings were -
4 — with occasional white "~ _Iwashed from hole at end [ -
- chert in sand sizes of drilling by clear [
. water. —
- o -
5 — 90% Mar 3 —
6 6.0 -
7 __: 905 War 4 :—
LA 3.0 -
(ST [ -
|9 -3 75¢ lLar 5 | —
! - -
10.0"
770,810 4 v.0 -
PROJECT FHOLE NO

‘ M4
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Haole Mo. Ml -4
D!YlS(?N 3 INST ALL.‘.\'ION . SNEEIZ
DRILLING LOG Environmental Sciences Oak Ridge National Laboratory |,r 2%eers
1. PROJECT 10. SIZE AND TYPE OF BIT
SFMP -~ 3513 Pond Vi BATOM FOR ELEVATION 3HOWR (TEM o WL}
|2_ LOCCTATION (S;gqf?;nvnl a(j Feation)
j 2 onc¢ 12. MANUFACTURER'S JESIGNATION OF DRILL
3. DRILLIKG AGENCY
3. TOTAL HO. OF OVER- |pisTorReED fuNDIsSTUREED
4, HOLE MD. (As shown on drawing title! BURDEN SAMPLES TARKEN H H
and Hle numbes) i My -4 ¢ .
5. NAME OF ORILLER 14, TOTAL MUMBER CCRE BOXES
13, ELEVATION GROUND WATER
#. DIRECTION OF HOLE 1STAATED | coMPLEYTES
16. DATE HOLE H '
Cvemricar [Jincuineo s DEG. FRGOM VERT. i H
17, ELEVYATION TOP OF HOLE
7. THICKMNESS OF OVERBURDEN
18. TOT AL CORE RECOVERY FOR BORING *
8. DEPTH DRILLED INTO AOCK 19. SIGHATURE OF iNSPECTCH
9. TOTAL DEPTH OF HOLE
- CLASSIFICATION OF MATERIALS % CORE 130X OR REMARKS
ELEYVATION T |LEGEND . . RECOV~ |SAMPLE (Dgilti ime, 1 , dRoth of
€59) ??’3&) (Visual c]a@ﬂ‘f‘f‘?'&“c{‘h on only) ERY No. enithring, ote i Bgi e
a < . [']
770.8 10 CLAY {CL)(continued) -
11 B 11.0 20% |Jdar 6 -
] CLAY (CL) [~
7 stiff, moist, mottled -
- grey and yellow, with -
— sandstone and chert frag- 1.7 -
769.01 [0 I ments to 1.0" size” T 7 -
] -
12— [
7 1.7¢ -
2 Chickamauga Limestone [~
13— .
- [
= -
13.7" [
767.01 | el -
Bottom of hole [
-
L
- [
- -
-
PROJECT IHO\_F. NO.

-4






APPENDIX B

GROUNDWATER MONITORING WELL REPORTS, MW-1 THROUGH MwW-4
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GROUND WATER OBSERVATION WELL REPORT

PROJECT _SEMP_PONDS

LOCATION _ 3513 Pond

N21463.30; E31157.39 Well No. ____MJ-]

Date Completed Originol Depth L.8'_belaw ground. § Aquifer Uppermost
surface (Hater Table)
Elevation of top of well riser pipe = 736.61 ft
Note: A1l depths and heights
are referenced to . . s 3.0
ground surface. Height of riser pipe —

helow

Generglized Siratigraphy

I R YR R

(See 1ng of boring
MW-1. 3513 Pond)

Clay to depth of
11.9, Timestone

i

1

L

pipe above ground surface ._....._.__...]'7
Depth of surfoce seol below ground -
surface concrete "'_'—'2""3'|“"""“
Type of surface seal: e
s 4.0"
L O. of surfoce casing. i ........._(.].._.__.
Type of surface casing:__steel
e Depth of surfoce cosing below ground —_—t3
1.D. of riser pipe: . 2.0
Type of riser pipe: stainless steel
Diometer of borehole - g“'
‘Depth of borehole LS,
Type of backfill: concrete
depth ?of) of seol _...i.qw.._.
Type of segl: DEntonite clay
. 5.0'
 depth bottom %ﬁ?ﬁﬁ;‘ﬁ rained A S
Type 9! sond pock.2111Ca san
Depth of top of sond pack. _%q
depih top of screened section. 8l
Type of screened section: Stainless stee]
Discribe openings continuous slot,
0.010" opening
1.D. of screened section. S - N
e meesmn i depth dottom of screened section m.—._____,_../'B
8.0

. s E!ilfl!!iii

—

above ground surface

Height of fop of surfoce cosing.

depih bottom of sand column.

Type of backfill below observation
pipe. native clay capped with 2.0'. bentonite

depth of hole 1.9’
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GROUND WATER OBSERVATION WELL REPORT

PROJECT SFMP PONDS
LOCATION 3515 Pond . N21462,19: E31196.27 weil Me. i=1A
Dare Completed . 1/8/85 Origing! Depth 213 below qround Aguiter Chickamauga
surface Limes*tone
Elevation of top of well riser pipe = 706.37 ft
Note: All depths and heights
are referenced to 2.9
ground surface j & Height of riser pipe e s
above ground surface
Height of top of surfose casing. 1.9
pipe chove ground surfsce S
Depth of surfoce seol below ground o 1
surface concrete TTTT———
Type of surfoce seals
LD. of surface <asing. 4.0
Type of surfece cosing: steel
Depth of surfoce cosing delow ground 2.
I.D. of riser pipe. . —le O
Type of riser pipe: stainless steel
o 4.0"
(See log of borin Diomeser of borehole ‘
< Type of bockfiii:_.concrete
11.0°
depth top of seagen toni te
Type of seal:
| ' O ¢ 7
P /depth bottom %?ﬁ% ramed
3 - Type of sand pock..21.1c8 135
§ < Demn of top of sand pack A
% i tlay to depth of o depth top of screencd section. O S S
3 ;;igw’hmesmne e Type of screened section: Stainless stee
) :-: Discribe op2nings continugus..slat
-] 0.010" opening
& | Screen set in E{ 1.D. of screened section LS
'~§ Timestone — o o
& .
c o g
3 .
- . 21.3°
L~ TR bottom of screened SECLION erecomerrre
23.5"
el e depth bottom of sand column. S
< Type of backfill below observation
pipe. _ln-nlace linestone drill_cuttings

g depth of hole.
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GROUND WATER OBSERVATION WELL REPORT

PROJECT __ SFMP PONDS

LOCATION 3513 Pond - N21180.43; E31141.45 Well No, -2

Date Completed 1/11/85 Original D.pmm.& below EE?:ZSP Aquifer Uppermos t
. i o

Elevation of top of well riser pipe - 785.96 ft

(Water Table)

Note: A1l depths and
heights are 3.0
referenced to ¢—— Height of riser pipe e ——
ground surface. ‘ above ground surface
) j
Height of top of surface cosing. 21
u pipe obove ground surface ——
TAT7, Depth of surfoce seal below ground ,
F A sur face e .....l._g.._..__,
Type of surface seals CONCTELE
R 4.0"
1LD. of surface casing. steel
Type of surface cosing: -
e— Depth of surface casing below ground 1.2
1.D. of riser pipe. . SO 5 .
Type of riser pipe: stainless stee]
(Eee_logl@fz Diameter of borehole 6.0
oring MW-2 13.8)
3513 Pond) Depth of borehole S b
P Type of bockfill: concrete
depth top of bseqri. - -2
Clay to depth of Type of geaol: entonite 50
o 1170, Tinestone depth bottom of seal. . ined
& jbelow - Type of sand pack.silica sand
g St Depth of top of sand pack. 5.0
s " depth top of screened section. o8
= - Type of screened “c'iQm stainless steel
w» Bt i . continuous siot,
= Discribe openings
bt — 0.010" opening
~ = 1.9
= - i.D. of screened section.
4 .=~
£ .
® —
M_ 7 S— depth boftom of screened section 13.8
13.8!
& depth boftom of sand column.
«__1 Type of backfill below observation
pipe. - 13.8"
| . depth of hole.
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GROUND WATER OBSERVATION WELL REPORT

PROJECT SFMP PONDS
LOCATION 3513 Pond  N21180.33; £31009.21 Wall No, /-3
Dote Completed /11785 Origing! Depth 3.1 be1ow(ng.:oz?g Sguifer BLMWM
ik ] ol
(Yater lahle)

Elevation of top of well riser pipe = 785.24 ft.

Note: All depths and
heights are
referenced to
ground surface.

N/ TR?

(See log of boring
MW-3, 3513 Pond)

Clay to depth of
11/4', limestone
below

Generglized Stratigraphy

surfece

Type of surfoce seal

T Height of riser pipe
; above ground surface

Height of top of surfuce casing.
pipe above ground surfoce

Depth of surface sca! below ground

concrete

3.

5
i,

LD. of surfoce casing.
Type of surfoce cosing:

sleel

Depth of surface casing below ground

1. D. of riser pipe.
Type of riser pipe:

stainless steel

nnT

1
4

H

Type of backfill:

depth top of seol.
Type of seal:

Diometer of borehole
Depth of borehcle

concrete

bentonite

{depth bottom of
Type of sand pack .3
Depih of top of sond pock.

Type of screened
Discribe openings

.11 N
? un-grained
1ca Sand

depth top of screened section.

section: otainless steel

continuous slot,

0.010" opening

i
]

o

INBEIART
’ ’ E: [ IR T I |

._._1

pipe.

I.D. of screened section,

depth bottom of screened section

e e depth boifomn of sond column.

Type of backfill below observation
sand

< depth of hole

0

o)
<

.O“

"




11

ORNL/TM-9936

GROUND WATER OBSERVATION WELL REPORT

PROJECT SFMP PONDS
LOCATION 3515 Pond N21281.89; £30970.03
Date Completed 1/11/85, Original Depth 116! Lalay

Elevation of top of well riser pipe = 7

aground surface

weil No,

MW-4

Aquifer |[pperuast

(Water Table)

83.25 ft.

Note: A11 depths and
heights are
referenced to
ground surface.

(See 1og of boring
MW-4, 3513 Pond)

Clay to depth of
11.7°, linestone
below

Generalized Strotigrophy

TSR,

i
]

I
1

-

—

R

N

$
2

HO T

N

i i

T

Height of riser pipe
above ground surface

Heigh? of top of surface coszing.
pipe above ground surfoce

Depth of zurface ses! below ground
surfoce

Type of surfoce spals_ CONCrete
LD of surfoce casing.
Type of surface casing:_steel

Depth of surfoce cosing below ground

1.D. of riser pipe.

Type of riser pipes.Stainless steel

Diometer of borehole
Oepth of boreholr

rete
Type of backfili: coneren

depth top of seal.
Type of seal;_ bentonite

depth bottom ?:égfﬁ%lgrained

Type of sand pock. 3ilica sand

Dep:h’o? top of sand pack.

depth top of screened section.

Type of screened section: stainless stag)

continuous slot,

Discridbe op2nings
0.010" opening

1L.D. of screened section.

¢ depth boftom of screened section

e Gepth bottom of sand column,

Type of backfill below observation
Pipe san

g
<

depth of hole

!.

6.0"
13.7"

4.0'

5.0

5.0
6.6

1.9"

13.¢ "

13.7'

13.7 "







APFENDIX C

ANALYTICAL TABLES, TA THROUGH 8A

Notes for all tables:

1. The "-" (minus) symbol is used to represent the
detection level.

2. Detection limit for the same constituent varied
among the analyses because of sample dilution and matrix
effects.
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TABLE 1A CONCENTRATIONS OF RCRA REGULATED CONSTITUENTS
IN £p EXTRACTS FROM 3513 PUND SEBIMENTS,

Y TTTTTTTTT T e e e MEASURED 1
: CONCENTRAT -
TON
MEAN
CONSTITUENT BUNIT MAXTMUM LOCATION 'SAMPLE DATE
ALL OWABL € i
CONCENTRAT = !
6N ;
+ * o e ot PO ——
AS MG /L 5.0 C QUAD 111/157 84 -1.2000
1 0 1 s e i e ke 0 g e O P -
COMPOSITE  §u2/19/85 : —4.2000
PO + -
NEQUAD $117147 84 : 12000
o s oo o e o o sty o o s e - —
NWOUAD 111714784 : -1e2000
-~ man - - $ + -
! § Swauao 111714784 : -1.2000
——————————— B o s e ot o . e i s e B s s gt 0 g 000 o s et s - v -
BA MG /L 100y C QUAD 1117157 64 : Ue56uUL
o 0t A st ot o ten o + -
COMPOSITE  !u:2/19/85% : 049740}
D o +
NEQUAD 111/14/84 : 0.9000
NWQUAD 111714764 : 046300
S e e e ot e
SWQUAD 111/14784 : 0.7600
———————————— + » o - o » - -
o MG /L let C QUAD 111715784 i 0406200
COMPOSITE  $u2/19/85 : -0.1900
NEQUAD 1il/14784 % 040960
NWQUAD 111714/ 84 : Ue0350
---------- o *
SWAUAD $11/14/84 : Ue 0950
——————————— 4 o0 e o e e s . B e s e e s e i 2 e —_— res -
c MG /L 5.0 C QUAD 111715784 : 0218060
s o e e i e < 0 2 "
COMPOSITE _ $02/19/85 : —0.4200
NEQUAD 111714784 H U150
o o 100 0 ot i s . e o 34 vt * -
MWOUAD 111714784 H DelAunN
____________ 4 o8 e s e el e s e S O o s 8 o e
SWOUAD $11/14/ 84 : 0.1800
------- - O -t IO e -
Pa TMGIL 15, {COMPOSTTE  $G2/19/785 : 42040}

(CONTINUED)
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TABLE 1A, CONCENTRATIONS OF RURA REGULATED CONSTITVUENTS
IN E? EXTRAr!S FROM 3513 POND SEDIKENTS,

A T s s i 3 S e i YRR IR R 0 30 T XA TS T A BB B A S AT S R DU P A} A AT L1, R 0 S 5 Y A O Y PN A A WA €I T 3 R s

T AT A8 TIPSO S TS OO T L P W A 0 4 L AT i ) S 2 £ N A A 3 A Y 595 75 O SR ) NS R AR A ¥4 L B PR A ) D A Y A R S S

CONSTITUENT JUNIT HAXTMUR LOCATINK $SANTLT DATE
ALL O4ASLE
CONCENTRATI~
Y

s e e e e e s w8 2 R 7 0 O 2 < T 2 A TR 0 43R e e e s B

PR MG/L 5e0

$11/14/84

L e R e R L L L A L L LI T I

: ¢ C~QUAD 11115754+
T R i v
NEGQUAD 111715784
N ELCECLET

SHOUAD i11/715784 : Je lSU““

o BT, e 1 0 0 1 B T T W T VRS A 2 i 5 S T R P £ s

C~QiaDb 111715784 H 2e70u0

s i A < i ST i A 7 A T D R AR i A et P 8 B s s s s 5 e S 5 D T T 6 (A e trvn o e T L ) N o 395 5 s T ) e o " 02977

SE MG /L Lot C QuaAD t11/715/84 : w2 a4 N

5 P T e o s o AP G 0 T P e R 398 e e R T Y e A 90

CONPOSITE 162719785 : =8 ok MWl

s A > A € A e 2 e o i B b P PR T2 2 2 A s 5 i > D e e e 5 0
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TABLE 1A, CONCENTRATIONS OFf RCRA REGULATED CONSTITUENTS
IN EP EXTRACTS FROM 3513 POND SEDIMENTS.

MEASURED
CONCFNTRAT -
10N
MEAN
- 2 o - - - * -~
CONSTITUENT JUNIT IMAXIMUM  {LOCATIDN ISAMPLE DATE
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TABLE 2A., CONCENTRATIONS OF RCRA NONREGULATED CONSTITUENTS
IN EP EXTRACTS FROF 3513 POND SEDIMENTS
- T MEASURED

{ CONCENTRAT -

5 10N
ol

i nEaw

CONS TITUENT -°35~1r __iLOCATION ::EEZEFZE:gﬁze g

cn NG/L NWQUAD 111714784 P -0.1700
i SWQU2D {11/14354 i =0.1200
cu T, MG/ ERTITTY i11/15/84  §  -0.1200
CONPASITE 102715785 i —Ga4200
NEQUAD """£11/1@754 1 -0.1200
NNGUAD Ti11/16784 1 —G.120n
SHGUAD {11714784 E“ ~ae170m
ke TiResL TTTTTYE Quap TTiirissas : L~4000
CONPOSITE 102719785 i ~o.6W0
NEQUAD ELlll%i&é : 025600
NWQUAD 111714784 {5 20
AEEEGZE"'"——“'~;II7;2/54 i Ge8200
e T TTHC QuaD “i11715764 ! ~3.0000
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TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATED CONSTITUENTS
IN Ep EXTRACTS FROM 3513 POND SECIMENTS
""""""" T T 1 MEASURED  §
I CONCENTRAT- !
S AL
1T REAN
CONSTITUENT  1UNIT PWEESEZ??EEN"w”UENTSAMpaENBATE R
,,,,,,,,,,, AL e JIAMPLE DATE A
K MG/L NEQUAD 111714784 : 240067
NWQUAD Tilir1a7se T i 2 sage
) swauap 111716788 i 1l.700
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{swauap 111714784 §° 2.1000
o tHE/L “TYC auap "’11733753 § —0.l200
CONPOSITE 192719785 HER PP
NEQUAD 111714785 4 g.1200
NWQUAD T111/14784 {51200

(CONTINUED)
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TABLE 24, CUNCENTKATIONS OF RCRA NONREGULATED CONSTITUENTS
IN EP EXTRACTS FROX 3513 POND SEDIHEMTS

e R e i ok VAR S 6D v N SO U L A S 0 S i W

f hEAsueeD
i 10N
 F A
1T MEAN
CONSTITUENT TUNTT o “TiLOCATION TSAMPLE DATE g TTTTT
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NA T e 1 QUAD _.'"?II7I§7§Z°""--“g""”-3:5353
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TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATED CONSTITUENTS
e INEP EXTRACTS FROM 3513 POND SEDTNENTS _
[ CONCENTRAT=

i 10N
A

' MEAN

CONSTITUENT IUNIT TLOCATION ISAMPLE DATE ;

CONSTITUENT ~  iUN _— ON _____I3AMPLE DATE ;

ST RG/L CORPOSITE 10271978% H 943000
NEQUAD 'm'11/1~fa¢ T 150
wWauan t1171e788 T “{““”“?3:3:58

! SWauaD 111714784 : B.0000

se TG/L "TYCOMPOSITE BT Y Y T Y T

se  rmesL “TIC auap 111715784 w“wg """"" 1?3333
COMPOSITE 12719785 ] 1.7000
NEQUAD 111714784 "1 247060
EEEGES'-'"""”GiztlxaleA i 725000

§ SHQUAD T l1/14 /84 : 245000

T 1C QUAD "““'11713732 """"""" szQUZZZIEER
COMPOSITE 102719785 : —0.4200
NEQUAD T 11714784 ”“i““““IE?IEJZ

: NwauaD ’fEZEEZEZNM i :g.l?ug
i §SwauAD 111/14784 ¢ <g.1267

e thorL TTONE .07119733 Ewwww~q:tiiﬁ
NEQUAD 102719785 ! —0.010n
N T '05735753 EM ~0.016P
NWQUAD ’02/19185 : ~Geuleh
se. 102719785 E"“":E:GISG
SEQUAD "102719785 { -0.0100

i isu --_'i02/19185 i -o.elon
! {SWOUAD __t02/19785 i —0.0100

(CONTINUED)
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TABLE 2A. CONCENTRATIONS OF RURA NONREGULATED CONSTITUENTS
IN £EP EXTRACTS FROM 3513 POUND SEDIMENTS

T MEASURED
i CONCENTRAT =
i____IoN
E MEAN
CONSTITUENT  fUNIT {LOCATION 1SAMPLE DATE 1 B
0 TimG/L IWATER 7102719785 P —v.010
v 1hG/L 1C QUAD 111715784 i -u.1800
COMPOSITE 162719785 i -0.63uD
NEQUAD 111714788 . =0.1800
NWQUAD TT111/14784 1 041800
i } SWQUAD 111714784 i -0.1800
IN tMG/L 1C QUAD 111715784 1 Le10g0
comPosiTe iozsisres i L:ata
NEQUAD 111/14/84 : 1.4000
NWQUAD 111714784 1 0e7100
H LESBGZE"'“"_—’-?If7137§4 i 046200
v TTTyeerL TTYC QUAD Y1715 784 T -U.3600
COMPOSITE  $02719785 1 <1.3000
NEQUAD 111714784 i <3.3600
NWauAD o TTTi1171478e § <0.3600
SWOUAD 111714784 1 10.3600
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TABLE 3A, TOTAL ANALYSIS OF 3513 POND SEQIMENT.
: 10N
i o .
e e e e e e ot e e e et s et e e PREAN
CONSTITUENT SUNIT 1LOCATION {SAMPLE DATE ;

ac T §;E7§Zm o Eiﬁm_iu,_--::::zii’1573:‘::mmmwmim 6440700
: H ﬁffgfzmm_,mﬂ,,miﬁfiiffffv,,m-nmuimwwwifiﬁfﬁz
i Auauad 492719485 e o A3aLlu0
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: § SHaUAD 1072719785 i a4.ung0
T T i
i i NEQUAD ool l9201318 B 33070l
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Yy R Y Y2 TY 7 T HE AT S

Swaoan YR 9785 T T 31000000

e e NN T/ WAL
NEQUAD 102/19/85 t —80.G00N

Nwouso 102719785 T35 ur00

SEQUAD 102719785 Ay

Swovap V037 1e 78 T IRGomn

BA thorke T TYCENTER T 111715784 HEPTISEI
NEQUAD tozs1978s T ;QW“EEEZZFSK

Nwauao T102/19785 i 360.0M00

SEQUAD T Y3 15785 1 31G.0nan

swauan 102715785 T 1 390.0800

ge T 1HG/KG Y CEmTeR T 1i1715788 ;"”’”25?23:”
NEQUAD 122719785 i 23.0000
| S S NMQUAD 102719785 i 20.uruoi

(CONTINUED)
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TABLE 3A., TOTAL ANALYSIS OF 3513 POND SEDIMENT,

NEET

i 10N
T
CONSTITUENT __"$UNIT - 1LOCATION ISAMPLE DATE g--—--—--——_
Be TING/KG {SEQUAD .02119185 i 25,0000
SWQUAD .02119185 1 29,u000
ca T NG Ke TCENTER 111715785 2353333:3355
NEQUAD .02/19/85 1130000.060°00
NWQUAD .02/19/85 ?;EFECu.ovun
SEQUAD .u2I19185 :17oono.ooan
{ § SWAUAD 102719785 $170000.6700
cn RITIC TTYCENTER "E11/15183- i 19,0000
NEQUAD 102/19785 1 944000
NWQUAD 102719785 : 11.0M00
SEQUAD "102719785 T 11.un00
] ‘EEBGIB"_-'”--f?OZ/lq135 E~"_T§:5353
cn THG/KG “TICENTER T 171578 { 17.0000
NEQUAD  T3i%z271s7es {-‘— 13.00M00
NHQUAD 122719785 : 12,0000
SEQUAD  twoz7issas T E_—”-—ETEEZ;
H iswouan 192719785 i 10,0760
cr $MG/KG “TICENTER 11?713734 i 160040000
NEQUAD  1v2/19785 i 9600000
NWQUAD 102719785 T 850.0000
SEQUAD -:E§3f331§5 E 910.0”05
i SWOUAD 102719785 i 960.0700
v TING/KG TTYCENTER TTY11715784 t 3M0.u0u0

(CONTINUED)
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TABLE 3A, TOTAL ANALYSIS OF 3513 POND SEDIMENT,

mmmmmmmmmm T i MEASURED 1
§ CONCENTRAT~
T
CONSTITUENT _ SUNIT "~ THLOCATION [ TUTESARRLE DaTe i
cu MG/ KG NEQUAD 102719785 P 470,000
NHQUAD Ryt I {'“'{338?2333
SEQuAD  taz/19785 3
tswovan tuzriases T :
,,,,,,,,,,,,,, e e MOUAD L ivE1B/EE
Fr MGIKG CENTER 111715784 206N 0. ut0n
Neavan NG 978s T T T T T 0 rga0m0n
NwauaD TR eres T T T Tauro el 00
, T M T N e
: SWaUAD 102719785 {150 Ru.600
T N V177 Y 7
NEQUAD 102/19/8% § -200.CRgN
' NWauAD | iozriazes T TTiTTIIRGLeon
SEavaD  igzrieres T ?””275323333
Swauan 102719785 ST
ne T Tiworke T TOFNTER TTTTII715 784 T 1 F0uron
NEQUAD B YTyt R T YR
NWHQUAD 135713752 """"""""" HEPY
SEQUAD TTTToz2r18088 i 1R0.0m0n
R SO 1 7 N WL
K RG/KG CENTER $11/715/8% ! 110000000
Neauan .35715732 """"""" T{T12006.0000
NWQUAD mm:wuq .'85 1T1r0RG 000
S 71377 M )

(CONTINUED?
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{ABLE 3A, TOTAL ANALYSIS DF 3513 POND SEDINENT.
e - - T { MEASURED
I CONCENTRAT=
i 1M
I
H MEAN
CONSTETUENT TUNIT TLNCATION TSAMPLE DATE ;_--__--,“,-
K - THG7XG 15WQUAD ~”'ez/19/as i 1169c.0000
L1 o RUTITT TTTICENTER 111715784 : qz.unun
NEQUAD T iu/19765 i s
NWQUAD 102719785 : 98 0000
EEE§:5°‘—‘”'"'°'05715753'- 'E 936000
H {SWaUAD 162715765 : 53.0”90
Be . iMG/KG TTYCENTER TTTTiiizisssa g 11000,uﬂun
NEQUAD T 52719785 1 12006.0000
NHQUAD _M_N.OZ/iq;Eg i_ﬁﬁﬁfﬁ,ﬁfﬁi
SEQUAD 102719785 1 11000.0000
‘EEBGZB‘~-”'—~"“:55715353 ''''' '_QE"IESSS:EEEF
N INGIRG {CENTER 111715784 1 83C.0000
T —. T
NWGUAD 102719785 1 AT0.00u0
SEQUAD 1u2!19?§; 1 55G.0000
i SWOUAD TTi02719785 TR
W T Rer ke T TiCENTER TN ii7iss8a QEU—’“EZ:EEEZ
‘ NEaUaD  TTTi2719785 _,,,WE 18,0000
NWGUAD 132719785 : 2240007
i SEQUAD ey Y R A TRy
i iswauan Ti0271978% Em 16,0000
VA w”w'—énc;xg ICENTER gIE?zafaq i leﬁ.u“GE
' NFQUAD 102/19/85 § 1400.6060

N . o Vi o R T D 21 i S\ e TR Y N s S, WD

(CONTINLED)
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TABLE 3A. TOTAL ANALYSIS OF 3513 POND SEDIMENT.
"""""""""""""""" TrmTTETm T 1 REASURED ¢
{CONCENTRAT -
; 10w
i_..Jo% —
: MEAN
CONSTITUENT iuwx?“m'”wm””mmeCEEZ??SEmwuw"“ngxg;CEMSZ?E“"'ww;’mnﬁﬁmmmmawE
CONSTITU v _jLOCATION ~~— __ISAWPLE DATE = H
NA HG/KG NHOUAD 102719785 i 970.um00
SEQUAD 102715785 1 89G.0N0n
I I - w1771 et
NT MGIKG { CENTER 111715784 Y
NEQUAD | TTTRezTIGes T T TN T s anna
NKQUAD | iozrigres T PP S
SEQUAD toz719785 7T PR e
swavao 132718785 Ty ke
BT TS e T T T T T eRTER T 111715784 1240000000
:EEBZB““““”“””“?GS}TS)EE”””*““"”?"IZU?:?ZfZR-
7777 LT
SEQUAD 102719785 : 7800.006C
swausn oiﬁg?;a;ggmwmwmwm“?QEZIECTZZES5
i N 11T RN 7
NEQUAD 102/19/85 { 2670a0700
NWQUAD 192719765 {3300 0m00
Seauap 102719785 HIPIE R
i iswauap TTiezrievas ;"wEEESTEBSF“
PCB  IAG/KG 'c -Quap 111715785 : 3.1ﬂu“i
EESGZE—-‘---—_-.02119755 Ty 5000
i11715735 ;----13o0000
EEEGZE-**-'"bm—:3§713/e5 -"i 3.8007
L H --:II;I;ZE§:~-‘ : 2.00001

(CONTINUED)
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TOTAL ANALYSIS OF 3513

POND SEDIMENT,

ORNL/TM-9936

! - T B i MEASURED
! }CONCENTRAT-
T TREAN
CONSTITUENT  IUNIT $LOCATION "~”“—"SAHPLE DATE f o
peB BT TS T rSeauan TTi02715 785 H 2.9%00
SWQUAD m—,557§37§§ -------- ST
! { i11715755 T T TT3le000
sh MG/XG -”gEEﬁIEE:.-------;EZZIg;g# “:E —1§Z.uno§
NEQUAD  ~ " 102/19/85 i =120.u00
: NWauAD . ivZsasses i__Tl20.0700
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QEEGXB“"""*"'"'TGE;EETEQO”O-"Qﬂ”i"M:EEE”CnC;
NWQUAD 102719785 T T l6ua0ron
SEQUAD 102719785 'E 1306060
{SWQUAD 102719785 --‘g ~160GRu0
s jerke center T H1i/1573 i169470-0000
NEQUAD 102719785 11573006000
NWQUAD T302719785 1107100.0000
scauan T102719785 T11236n0.0000
SWAUAD RESYICY LIEQQ;SmZESR
e T B
{ NEQUAD 102719785 b 3BGseTUD
i hwauap ___.i92/19485 S S il
; SEQUAD _iuz/19485 _i__226.0%00
- . e _isWatap 19271985 i,wvflzzzfﬁi
RS ereeeedPGIKG - ICENTER . '11’Efffjwmm,--_,i-,ffﬁﬁ-ffgf_

(CONTINUED)
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TABLE 3A, TOTAL ANALYSIS OF 3513 POND SEDIMENT.

T ToTTTTE T o i MEASURED

f CONCENTRAT-

1
i MEAN
L LU O S
TI MG/KG NEQUAD 102/19785 i 24000000
.71 TR0
SEQUAD 102719785 § 1800.0%0
i ‘235625“”“”'"”'“355713}EE"“‘”“””“?““ZEESiCEBS
LI S 171
: NEQUAD  t02/19/85 " i 170.6700
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NwaUaD T TYozrieras 620400001
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20 nesKG CEnTER Arrr15I8k P Lhesunon
NEQUAD 102719785 § 11Ca0Mun
NWQUAD TTTi02719785 TR0 000
SEQUAD tozriseres H PP
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o s A T 5 e e - o o - o e
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BLE 4A., TINVENTORY OF CONSTITUENTS TN 3513 SEOIMENT,

T o . TOTAL
§INVENTORY
LTI

CONSTITUENT o TUNIT - T §

: e |
AG 1KG : 23.01
aL - R - i 16587, 24
As Tike T H 38,16
BA Eiﬁf - Ty 181471
8s 1KG T T "_E__—-"IZ:QE
ca T R TTTTTTTTTTTT T T 71010.00
co T - 1KG - T el 27
e — RN SN LL L
cn 1KG : 5,87
ce 1KG T T 506,25

- — - —_— P
cu 16 : 395,98
e T “Tyke T 1T e136.32
6s . TTTTTTTmTTTTTTT EEE_""‘-'—_'"““"“”"” '''' T
e T “Tixe T E" 68,24
kK T - "EZE ——————— T o i 5177.52
o T kG T - I 45.64
Mo o T1kG et T saes, 10
T T *”'“"“{EE """"""""""""" T {250,752
"o T 1KG TTToTmmmmm T g'm~““'3:§:
NE - e T T i s58,94
T T H 30,59
e T o TTike T T o Pt
TR 1KG T T T 1382032

—— e o e e B - e .
pCB 1KG : 3,35
sa T ~:' o i ) "-:':-:—- ------ HEE Y

(CONTINUED)
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TABLE %A, INVENTORY DF CONSTITUENTS IN 3517 SEDIMENT.

66281, 84

S T i 7 s £ 27 0 U 0S8 0t 7 T 270 8 T 0 34772 v 7 e e 1 42 g s 25 3 2.7 0 3 4 S S £ s e K 4 8 e e e e 535 0 PO e €23

} {1071 !
: § INVENTGRY |
: P oMEAN
.................... 2 i G e e pa— D £ 3 U A 723 s S s 2 0 Y AT A X s 0 v 9 e s e e o o s e §
CANSTITUENT TUNIT : |
I L T Ty PR P A s R A 2 2 T 7 5 0 7 9 7 0 5 e e 08 20 H
5¢ {KG ; 73.511
s 4 8% i P s o e e T i Ar £ T o 9y S s i v e R 2 AN o e o 3 e T e R e B Lt T T PR — L e T T, H
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i

[
SR IKG : 25.98;
T T A I L 7 S 0 30 M . T 0 1 5 T o 7, 57 02 2 3 S £ ) 5 3 e £ S Y 7 i < U 2 S 2 . oy 8 6 e o . o s e 2 £ v . §

T? 1KG 99?.153

o s a8
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TABLE 5A. CHEMICAL CONSTITUENTS MEASURED IN 3%13 POND WATER.
MEASURED

| CONCENTRAT=

i“’iEZi’””
CONSTITUENT {UNIT ISAMPLE DATE §
AG iMGIL 105/08/85 i —0.0700
AS B 'HGIL '05/08/85 { -0.0010
8 'HGIL 'os/oa/as i ~041000
8A imesL 105708785 : 00636
BE EHGIL 105705785 : 0.0029
ca iMG/L 105708785 17 75.3000
cn - ‘HGIL 105/08/85 i =0.u0ln
cL - 'HCIL T 195708785 : 3.0000
cn IMG/L 105708785 z—~“~33:5355
COL TFORM - Ticosinom 105708785 i 12,0000
cr EEGIL E§§208185 _____ E‘ 0.G702
cu MG /L 105708785 { 343520
END® LN BT ~E55108185 - Ty T-6.0001
F - z;G/L 105708785 - 3 10000
Fe T _gasloe/as o K 1.3800
GA o T N T 105708785 - § -3.5097
HE MC7L 105708785 1 —g.G6o0
we T e STTiosso8res : V.UNG3
K o 1Ty TT155706/8% H 2.4000
er - TMGIL 165708785 T
L?QGZQ& ““““““ THEsL ESSIOB!Bﬁ T g'".—mu.ongz
WETHOXYCHLOR imerL T 105708/85 1 -0.0002
ne T NG IL 165/08785 1 14,3000

{CONTINUED)?
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TABLE 5A. CHEMICAL CONSTITUENTS MEASURED IN 3513 POND WATER.
1 o t MEASURED
ICONCENTRAT-
: 108
L
i mEAN
CONSTITUENT LUNTT TiSARPLE DAvE : -
““““““ * g
e 1B AL '05108i85 i 04500
ma Ty B '05108735 i -G, gzos
K??EI?EZE'"”mm* T '05/o§i85 i -1.0000
NA Y “lossnsres TS0
NT Y m"”33§73§?5:”"”u’ U —0.0600
T T T T T T R e L '05/68185 i 045360
Py EEE!L 105708785 ::E" “0.1500
PCa 1MG /L 106727785 : 0.0N06
P Nty ”“":51/26155 YT B euz50
PHENOL T tos/neres E ~0e00LO
53 T e “icss06785 § —a.3000
se fRorL Ti05708785 T 0.0160
st T TTTiossneres 1 2.3500
SULFATE T T e 105708785 : 276900
SP.CONC. 1URRDS 760 "T101/26785 11597500
SR o 1RGIL '3§735135 T : 020994
v EEG/L ;gziga/as T i -0.0200
ToC {NG/L 105708785 1 1446667
TOX MG /L 105708785 G
TOXAPHENE TG /L 105708785 § -u.0r20
v iMG/L 105/08/85 i -0.0300
w 1MG/L “loss0eres ! 0.1180
.ZR ING/L T105/08/8% : wo.osoP

o o e
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TABLE 5A. RADIOISOTOPES MEASURED IN 3513 POND WATER.
EET
: 10N
e
CONSTITUENT 1UNTT ISAMPLE DATE i
Y - :
GRO5S-4 1RQ/L 105708765 i 16.0000
GROSS5~8 N 180/L 105708785 i 910.0000
137¢5 EEOIL 105708785 {290,000
22674 1Ba/L 105708785 1 001200
2380 _isan §§§7oa/ss - i 1.6000
2354 18070 105/08/85 : 01600
238Py iBasL 105708785 1 01560
2380 18arL §55i0§/sﬁ T Ty Be610n
239mu T e '255109135 {00
ZSLAM TBasL 105/08785 T 3,4000
254CM B isarL 105708/ 85 i 246000
encn $Ra/L 105/08/85 : 542000
915R T 105708785 i 4200000
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TABLE TAe. INDEX OF GROUNDWATER QUALITY FOR THE 3513 SITE.

B MEASURED  §
CONCENTRAT -
10N

T O

CONSTITUENT §UNIT HAX THUR WELL NURBER ISAMPLE GATE § -
ALL OMA 8L E :
CONCENTRAT (- i

AC TN Ty U ?55706/35 —GalTOR

‘Z:7??7§§”ﬂmﬂ?mmm"35:§$33

YA T 20685 ~0.0700

Gas15785 i -0.uta0]

3'"mmmwnwmuw@:??%?7gﬁum“”E”ENWZSTE?ZE;

C4715/85 1 ~C.0700;

T to2/c7r88 1 mo.uzun§

04715785 : 0 oG Tl

{ s :63707185 A Oruug

! !E?T?§7§§"mm"?’NQQZE"E;SF‘

et e e 8 1t w55 e 4% i e 9 o 5 B 327 £ - s 7 s s 7 e B e » 3

AS oIl 0,05 1 G2/csr85 1 ~0.0n2n ]

04715785 : —0.001R

14 TYL2706785 ;'"wm:5223§;

04715785 HE P 1T

P TTTTTNRIIe 1785 4 ~0.002¢

04715785 1 =0.uflin

3 ﬁ22107/as i 620040

GA71578% 1 —0.GOLP

4 102707785 §  -0.6626;

H ! i uAs15785 4 G.0010

BA PG /L 11.0 i 102/06/8% 1 -G.0880

04715785 1 0s1100

- -~

(CONTINUED)
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TABLE 7A. INDEX OF GROUNDWATER QUALITY FOR THE 3513 SITE.
CHRASE
10N

. TTTHEAnN

CONSTITUENT IONIT MAXINUM WELL NUMBER 1SANPLE DATE ¢

ALL OWABLE
CONCENTRATI-

BA EMG/L 11,0 11a 102/06785 i 0.0830
) . 04715785 1 30 LAGD
2 v2707785 1 0.2400
04715/85 1 044300
3 102707789 1 01400
GA7157 65 H 5200 ]
A 101707785 % 0.0590]
04715785 4 0.0040}
~~~~~~ + . R U P v -
cn MG /L G.01 1 G2/n678% 1 0.6020
04715785 E” ~0.0020
1A 162706785 H TUe0010
04715785 H -0.0020
2 102707785 1 g.a0z0
G4/15/85 1 ~040020
3 102707785 : 0.0010
04715/85 1 =0,0020
s 102707785 % 0.G020
: H 1 04715785 1 ~0.0020
CHLORICE $ MG /L {NOT DEF 11 TTTiuzrceres g"" 640000
’§1715/ss 1 68000
1A 02706785 % 7.0000
04/15/85 H 7.0000

(CONTINUED)
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TABLE 7A. INDEX OF GROUNDWATER QUALITY FOR THE 3513 SITE.
R
10N
R TTTReAN
CONSTITUEMT JUNIT FAX THUH MELL NUMBCR 1SAHPLE DATE -
ALLOWABLE
CONCENTRATI~
o . RPN - B o 2 e o v e
CHLORICE "G AL NOT DEF 2 02/07785 1 33,0000
08715785 1 35.u000
3 T 2707785 1 10.u0uD
Gar1s78% 4 13.0M00
T 02707785 1 T ga0e
H i Garisrss 4 T uman
COLTFORM | tCO/200RL 1/ 10081 T 102706785 1 Balt0n
G&r15/85 1 0.0000
sz”""”m”””"'83732733““m”E”m"'"3f33;5
08715785 1 Ge0700
T T b e e 4T 1.onon
Garisres 1 Tavungn
3T 102707765 g" 2.60u0
&s15785 4 040000
O 102707785 1 GeG0ud
] i 04715785 1 06000
o 1 MG L 10,05 i 102706785 i G.0210
104715785 i =0.0080
1A 02706785 Uelbud
oarisres 4 00290
2T T 07 87785 f 142060
©471578% 040160

(CONTINUED)
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TABLE 7A. INDEX OF GROUNDWATER QUALITY FOR THE 3513 SITE.
TR
10N
i MEAN
CONSTITUENT JUNIT MAXTMUN WELL NUMBER 15AMPLE DATE §
ALLOMABLE
CONCENTRATI-
cR TmerL 10,05 i3 102707785 i 0.0730
C4715785 : 0.0340
4 102707785 : 006900
i i fuas1srss 1 040200
ENDRIN T 10.0002 11 02/06/85 1 -0.0001
104715785 1 -0.G0u1
1A 102/06/85 1T oLgo0t
L4715/85 E' Z0.0001
2 152707785 1 ~u.onl
04715785 ! “0.6N01
3 162707785 i -0.0001
Ca715/85 1 -0.,0001
AT e s 1 T ZoLen01
] 04715785 1 -0.0001
A TMG/L $1.4m2.4 o 102706785 I -1.0000
04715785 1 =1.0000
1A 102706785 Ty Cignan
foas15/85 3 -1.00u°
2 102/07/85 & =1.0000
foas15785 { -1.0060
ER PP TE i -1.0000
toas15785% : =L eG0GN

(CONTINUED)
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TABLE 74. INDEX OF GROUNDNATER QUALITY FOR THE 3513 SITE.
- - - T HEASURED
CONCENTRAT -
1%
MEaH
AR o om0 A T s R e an e Ee e A P D 0 4T T 7 R 7 N T R I P 5 8 S 571 20 20 o o e vt 2
CONSTITUENT JUNIT HAXTMUMN IHELL NUMBER 3SAXPLE DATE
aLLOWABLE | {
CONCEMTRATI- i
UM [ ] 1]
e o 28 e A AT X o O T 127 ¥ 0 n i 7T s A o T 1 SO ey A e B om0 i e 8 o T T 008 7 i £ 7 3 T
F HG /L la4~2:% i* EOZiGIl 85 “leO"-Qﬂ
A S e
i 164715785 : ~1ou000 ]
mmmmmmmmmmmm & 20 5210 e 2 s v e v -2 B s o o 7 e e s 5 < £ 8 7 7 A5 s 9 5 i e D s 4 R e 7 e 25 0
Fe MG AL NDT DEF 1 162/06785 : §200
N
104715785 : 144000
5 e €Y € 7 e 5 0 ot 97 g T e T A i 1 P e B8 T o
1A 102/06/85 : 102000
mmmmmmmmm s e e o s 5 € e P
i04/15/85 : 34500
e e P S T SN S T 0 Ve P D O v *» o
2 ¥2/07/85 : 72000
ga/15/as : 9,300
s e L
3 ¢2/07785 : 154000
04715785 ! 7266030
065 o 0 1 Pt o ot 21 8 s, o e o By e a0 s e e A s
4 02/0778%5 ! 546000
o o 4 2 % 2 P T T e R, P 5 e
04715785 : 946000
mmmmmmmmmmm 4 s + e e s o o s *
GROSS— 4 RG7L G.556 1 02/06/85 : 2.2500
= o &=
GAI15785 : Ue7900
o o . > A s s T e . 72 2 20 ) . s € A B
1A (2706785 : 1euAge
o AN . *-ﬂ nnnnn
U4/15/85 : 11007
e 0 o o + ot -
2 02/07/8% : 3.9000
mmmmmmmmmmmm B s 8 e i i 2 o
4715785 : 1.4000
3 (2707785 ! Je20ud
04715785 : Ue3000
PN S o ¢
4 02/07/8% : -3 44000
04715785 !

o e g TR 005 S D £

(COMTINUED)
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TABLE 7A. INDEX OF GROUNOMATER QUALITY FOR THE 3513 SITE.

RS
10N
TTTEAN
CONSTITUENT {UNIT MAXTHUN WELL NUMBER §5AMPLE DATE
ALL OWABL €
CONCENTRAT I~
GROS 5= 8 18a7L TaMREMZYR 11 102706785 4.7900
104715785 g-—-— i 08000
14 j02706785 4 646040
Gar15/85 & 4.8000
2 102707785 "1 58.0000
C4715/85 ! 45,0700
3 TTiGIerres T e
A337137§§‘~"—E---_-I:IESF
4 102/07/85 1 845000
! CA715/85 1 7.0000
WG imers 10,002 R PP : LTS
C4715785 --g CalNU2
1. 162706785 : T0.0003
4715785 -g ToLenet
2 162707785 1 U0y 3
04715785 i -v.0fu1
3 102707785 5.0001
04715785 E ~0.001
P T 107785 1 0eGNG5
i i { 4715785 i ~0.0001
LINDANE MG /L 10,004 T 104715785 : ~Q.001N
06106785 1 =0.0001

(CONTINUED?
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TABLE 7A. INDEX OF GROUNDWATER QUALITY FOR THE 3513 SITE.
- - MEASURED
CONCENTRAT -
I0ON
MEAM
d cocn <o P O <A XA Y AT R A R T SR R R e T TR A3 A R O 4 W T S T T A i 6 2 o 0 S TS T R . A K
CONSTITUENT JUNIT MAX THUN MELL NUMBER 3ISAHPLE DATE
ALLOWABLE
CONCEMTRATI~
it
& oo e B e e 00 s A TS V4 R e e A
{ INDANMNE HnGe/IL W G0% 14 04715785 velif01
CE/06785 : 001
0 e iz T T e o s o 7 e AT s - o
2 04715785 1 IIRGIT
o S Y A AT AT RO T " < L S S I 2 G 1 4 A
0€/067 85 : ~GaGRG1
. e o s A €2 i 5 s 4 e e
3 Q4715785 : Ol
o <0 [ H
VE06/8% : w( o070}
mmmmmmmm e s B e i v ¥ e S o n -
4 G4715785 : Deulul
GE/06/ 85 : -0 0]
Bome e P m—— o e s 1030 7 7 s e A A2 0 4 e o et e e e
METHOXYCHLORIMG/L Gel 1 L2/706782% H =UeUND2
o & o -
(4715785 : Qo2
1A 102/06/85 : ~0e0NG2
s o e rS -
u4/15/8% : -Gy 0N32
PRy § 000 2w 2w S - .
2 GZ/0778% : ~CoC0u2
G4/15/85% : “QelNG?
T *
3 (2777785 : el 2
e > 3m  s  A ants cown n  5 RAR ST € o € A @
04415785 : —0eG0U2
0 o on s e A e 42 o w4 e 9 e ps -
4 (2/C7785 : ~0e0NU2
04s15/85 : Y
s + B - e - S
MmN MG oL NOT OEF 1 02/0678% : 144000
L4115/85 H 247000
+ Bk
1A 02/06785 ! 042500
ot > A s v S 9 T < 2 2002 D D D A A S
i V4715785 : G e 5400

(CONTINUED)

B L



103 ORNL/TM-9936

TABLE 7A, INDEX DF GROUNDMATER QUALITY FOR THE 3513 SITE.

MEASURED
CONCENTRAT=
10N
MEAN
CONSTITUENT :UNIT MAX THUN WELL NUMBER 3SAMPLE DATE
AL LOWABL £
CONCENTRATI~
ON
- B . 2 L
NN ne/L NOT DEF 2 02707785 445000
S s 2 e o s A e o < S o e it 00 A S 0
04s15/85% H 5.0000
o e s s s s e e a2 e o 2 e 2 e - - -
3 02707785 : 3.1000
- - - -
04715785 : 341000
- +
Iy 02/07/85 : 3.6000
04715785 : 2.7000
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TABLE 74,

< s A g G R P, T S

6

104

INDEX OF GROUNDWATER QUALITY FOR THE 3513 S51TEk.

s mo

' MEASURED
H CONCENTRAY -
10N
HEAN
o 2 s . e Ry 7, € 4 R > S 1 ST I Y A 2 VR, S B S 7 O IO T T W A A GRS, 0 XA o 200 05 8 B o erveen e - a2
CONSTITUENT UNIT MAXTHUA ﬂELL NUH@ER SAHPLﬁ DATE
ALLOWABYL E
CONCENTRATI=
0N
- —— 4o & s e e e v s o £ 23 e 0 o
NA MGIL NOT DEF 1 02776785 1846000
LA&I157 85 : 250060
25 com cemcen i 23 05 < s e 4 20 0 v PO, o
1A WZId06785 : 13.0700
e e 2 2 A iy Y T S AT 7 b € 0 5 v T
U4/15/85 : 13,0000
mmmmmmmmmm L S & s e
2 (2707785 : 370NN
u—nn‘nwwmmmwtrﬁ‘mm{» A A B T U A T KBTI
: 4715735 : 3540000
anoom & e a2 o o o s T P 2 s VA 0 o
3 U2/9778% : 25. ungﬂ
D i ) . v et 2 g s R R A T 7 . e
ia4r15/8% : 274600
8> 2 e AT R 2 s s A A B R P e ) S O £ Y £ o i £ i i e o e
4 .U¢/r7/e* : 31,0000
e e 7 R 2t s o T 7 O 7t 8 201 e, T
104715755 : 2640000
e e e 7 e B o et e e i e Soemnan + e o e oo 2 e e ~
Po 1NG/L LelS 1 02/C6785 : Ge0117
gz700r85 @ % L...2xultl
: CA4/15/85% : 0.0157%
W s o 0 30 e s v B i s G R & H
1A C2/06/8" : —aeUnLA]
o ant e B
(4715785 : JeUN70
mmmmmmmmmmmm om0 O w200 T AR AT TR T AR L T o o e 2
2 02707785 : 006087
____________ 4 < rre 7 e 29 2 s o
G4/15/785 : 0e0220
e - o o o
3 02/07735% : UeC110}
e x e o o s e w
04715785 : 14000
w2 o can e & o o . o e i s o 7 38
& 02/01/85 : Geuf30
mmmmmmmmm o w0 2 2 o P e
04715785 s Qo024
s o £ T wmm omoan P + o vz s 7o s s o G e T, G T o s 2 A
PCB MG /L NOT DEF 1 10€/C6/8" : 06001
+ - -
1A i0ercores : 0.0001

(CONTINUED)
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TABLE 7a., INDEX OF GROUNDNWATER QUALITY FOR THE 3513 SITE.

RS
10N
T
CONSTITUENT IUNIT MAXTMUN WELL NUMBER 1S ANPLE DATE & —— ~ ==~
ALLOWABL £ ¢
CONCENTRAT I~ i
T S S, — e o +
PC3 2 106706785 i 06701
3 10U€706785 : 0+0001
H s §62106I85 __'E~'~~'5:3333
Py . tu2/06/85 1 67000
__--_-_____-.§5215’85 é 64500
1A V2/C6/8% 3 64900
04715785 E" 546000
2 02707785 1 622000
C4715785 T 7.1000
3 107707785 i 6e40p0
c4/1678% i 626000
P 02707785 { 644000
04716785 1 6+3700
PHENODL  imerL 77T HYT; . 104715785 i -o0.001n
IZ'-_.'—-_.'§53715/35 t -0.0n1e
2 $02/0678% i -0.0020
04715785 { “Ge00in
3 ©2/07785 i =0.0020
64715785 t -G.0010
4 102707785 H -0eG020
i i EEZ}ﬁIBS g- 06070
22674 : $1 162/06785  §  ~0.0lof

(CONTINUED}
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TABLE 7A. INDEX OF GROUNDWATER QUALITY FOR THE 3513 SITE,
T - o MEASURED
CONCENTRAT~
TON
: MEAN i
CONSTITUENT IUNIT Max [HUR WELL NUMBER ISAMPLF DATE ‘
ALLOMARLE
CONCENTRATI~
iy
- o pa— 3 comm v v s - o s e
226RA Ba/L 0019 1 1G4/15785 A
mmmmmmmmmmmmmmmmmm . -
1A 02/06785 : 20020
04715785 : —-0e100N
A D i e o o man <xin f  w 3 R 00 s v s e 4 23 s s 2
2 $2/07785 : —0 00200
e o e A s0.1 o poe
v4/15785 : -0 o700
o e o 1 o & —
. 3 02/0778% : -G o200}
e v ey e e et ey B o et 3 R e R S H
4715785 : Uel8uni
e F S, B o e e o € 00 2 s
4 u2/07785 : 0.078N
AR A 93 o O 430 w8 T 0 g A o e s T Ao
G4/15/85 : -G.(200
wwwwwwwwwwwwwwwwwwwwwwwwwww £ oom o 0 5 1 e o 0 e s 2 o o o + o v
SF HG/L Getl 1 162/06/8° : -G au05P
mmmmmmmmmmmmm A3 435 2 i e A28 5 B 28
iu&!15185 : 0 e(N50
mmmmmmmmmmmmmmmmmmmmmmmm 7 A
1A CZ/C6/8% : “C o0 5N
mmmmmmm B o
! J4/15785 H ~0 00050
o e e 2 ) 0 s e s 4 X Y & -
i 2 G2/07785 : ~Ceu50
s A AN A0 B B 52 5 e 0 e e 4 e <2 v e Bt
ivas1sras : ~0.u050
3 Q2/C7/8% : IS
04715785 : (o5 0
wwwwwwwwww o v 1 ot e 7 e . A A 2 £ € 0 s e
% G2/07/85 : (0050
nnnnnnnnnn s A e i o 2 2 s s
04715785 : ~0.0050
o s e e fr . s e s 7 0 et v 7 00 e e - g o e
SULFATE MG /L NOT DEF 1 0z/06/85 : 97 e L MO0
GA/15785 ! 13540900
o *
1A 102/C67 85 : 3544000

(CONTINGUEDS
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TABLE 7A. INDEX OF GROUNDWATER QUALITY FOR THE 3513 SITE.

-

R
ToN

TTTHEAN

CONSTITUENT §UNIT MAXIMUN WELL NUMBER $SAMPLE DATE

ALL OWABLE
CONCENTRATI~

SULFATE {HGIL {NOT DEF i1a TTTTi0%/15785 1 36.0000
2 102/07/85 1 21,0060
04715785 1 22.0060
3 102707785 E ~5.0000
C4/15/85 i ~5.0M0N
PR Tiozs0778% § 11.0700
i i u4/15785 i 13.0060
SP.CONC,  JUMHOS/CC INDT DEF Y TTTiC370678% i 57u.0n00
C4715/85 1 941.0040
T 102706785 i 596.G70D
4715785 g- 805.0000
2 102707785 i 4az.0000
04715785 1 678.0000
3 '32/07/33_"_3'_.23525553
04716785 3 671.0M00
s G2/07785 1 50040000
V4716765 i 803.0000
- D s e R e -~ £ oo S - o i e s s A < e e o oo e s . 2 U - i A o M s P A N O
T0C MGIL NOT DEF 1 02/76785 1 27000
C4715785 H 8.1000
{Gesaeres 4 3.6250
14 102706785 4 2.2500
04715785 1 8.4000

(CONTINUED)
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TABLT TA,
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INDEX OF GROUNDWATER QUALITY FOR THE 3513 STk

CONSTITUENT JUNTT 1 HMA X THMUN
{ALL OMABLE
$CONCENTRAT [
TGN
i 70C LHG/L {NOT DEF
i i
: :
:
:
:
) [ ] [ ]
: i 1
L) L] t
9 comrmm o s 25 2 o 4y s o e w7 o 2 e 2 st e i O +
§TX MG 7L 'NOT DEF
.
wwwwwwwwwwww £ e e o 4
TOXAPHENE MGIL NOT DEF

(CONTINUED)

o < D € P o e T I I T <060 PR A (M) A L8 L A3 O

1 2 . o ST 0 A 77 T

e <o 0 e e D U D P S

= e 7 D 0 T T D IR S

s v e i a5 a1 b T 2 R 447 S 7 € S T

e e I A L T 9 S

P e o A AR T IR T TR D

e o v e e e e i e

TSN
10N
TTThEAN
,,,,,,,,,,,, P MEAN .
SENPLE OAVE
| e
106706785 4.0500
153787785 1T T 1.a600
Taisres TS 250
ceireTes 1T T 2ues0r
133707785 4 3.7100
TOsEs T Telarsn
Tereeres b 5.uT5n
1o37eres T 2 esu0
YO T T
1ues06185 : 5.5750
Yy L R L
Tarisres 1T Geanas
Cirrerae 4 Gewref
Taisres TV T olozze
T3rerree 1T T0.6550
vasisres 4 uew22n
Circires & Ga0600
3a71578s 1 Geo32n
103707785 1 GauBon
G4715785 ! Da0420
R
war15785 & —0.un2ni

e o o i e £ B AT A R . R VAR 417 73 ) S N T 0 7 2 AT A7 A S



109

OR

NL/TM-9936

TABLE 7A. TNDEX OF GROUNDWATER QUALITY FOR TFE 3513 SITE.

o - MEASURED
CONCENTRAT~
10N
MEAN
CONSTITUENT JUNIT MAXTMUM WELL NUMBER 3SAMPLE DATE
ALLOWABLE
CONCENTRATI~
oN
o e e 2 B ot o e 2m e 2n e e A + 0 4 oo s 2 2o o o o s v JU
TOXAPHENE MG/L NOT DEF 1A Ui/06785 “0.0020
CA/15/85 : -0.u0z0
b * -
2 02467785 : ~Ueu0:0
- 12 10008 207 P e e . S e 908 s K% . T o o o 0
04115785 : -0,u020
- o s v o o- +
3 02/07/85 : =0,0020
C4/15/85 H ~Geutz0
v e < s e 20 0 e 00 *
4 vw2/07/85 : —0.ur2n
—— 0 S ot B 00 500 S P A . it b e 2 e
04715785 : —Gauf2n
------ + e e e n —— - o o * -
TRITIUN BG/L NOT DEF 1 104/15/8% : 940NN
- ‘- +
1A $G4/15/85 § 200406000
s 21 o s 005 S D T s e - e v 2 00 it L 3
P) 1u4/15/85 ! 3600.0000
————————————————— + -
3 G4/15785 ! 23C0.0000
O s e > 907 S > 0—--— + -
is 4715785 I 2200.0000
e e e e s s o . s 2t B —— e e 202 o 0 e a2 o e + -~
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