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The NRC is investigating approp iate re ulatory options for disposal of
Tow-level radioactive waste containing nonradiological hazardous constituents,
as defined by EPA regulations. Standard CPA/RCRA procedures to determine
hazardous organics, metals, indicator parameters, and general water quality are
aplied to samples from grcundwater monitnring wells at two commercial low-
level radioactive waste disposal =i*es. At the Sheffield, iL site (nonoperat-
ing), several typical orjanic solvents are identified in elevated concentra-
tions in onsite welis and in an offsite area exhibiting elevated tritium con-
centrations. AL the Ba-nwell SC site (oper:ting), only very low concentra-
tions of three erganics are fourd in wells adjacent to disposal units. Hydro-
carbons associaled with petroloum products are detected at both sites. Haz-
ardous constituents associatec with previous), identified major LLW mixed waste
streams, toluene, xylee, chromium, and ‘@ad, are at or below detection limits
or at backgreund leve's in al) samples. Review of previously collected data
also supporis the conclusion that organic :olvents are the primary nonradiological
contaminants associated with LLW disposa’.

iii



EXECUTIVE SUMMARY

The Resource Conservation and Recovery Act (RCRA) mandates the Environmental
Protection Agency (EPA) to regulate the management of hazardous substances with
the exception of source, special nuciear, and byproduct materials regulated
under the Atomic Energy Act. Provisions in the regulations promulgated under
the two acts have created uncertainty regarding the roles and responsibilities
of NRC and EPA in regulating disposal of potentially hazardous nonradioactive
constituents mixed with commercial low-level radioactive wastes (LLW). As a
part of NRC's program to address this issue, groundwater samples from two LLW
disposal sites have been analyzed for nonradiological constituents.

This report describes the levels of nonradioactive hazardous chemical
constituents in samples from several groundwater monitoring wells at the
Sheffield, IL and Barnwell, SC Tow-level radiocactive waste disposal sites.
These data are related to radiological water quality and the disposal history
of the sites and vicinities. 1In addition, this report discusses previously
collected data from Sheffield and Barnwell, as well as from the West Valley,
NY, and Maxey Flats, KY disposal sites.

The primary nonradiological contaminants observed in groundwater at LLW sites
are organic solvents. Significant concentrations of several organics are
detected at the Sheffield site while only trace levels of a few man-made
organics are detected at Barnwell. At Sheffield, high concentrations are
observed both on and off site in an area of elevated tritium concentrations.
Organics and TOC (total organic carbon) have previously been detected in
elevated concentrations in groundwater samples from these sites and in trench
sump samples from two other LLW sites. Hydrocarbons associated with petroleum
products are detected at both sites in this study.

Other potential mixed waste constituents identified in an NRC study are at or
below detection Timits or at background levels in collected groundwater samples.
These constituents include lead, chromium, toluene, and xylene. The latter two
are associated with liquid scintillation media. Toluene has previously been
detected in groundwater and trench sump samples from one of the two sites and
other sites, but concentrations decrease over short time periods indicating a
relatively brief persistence in groundwater.

These data indicate that organic solvents, typical groundwater contaminants at
any solid waste disposal facility, hazardous or not, are also found in ground-
water at LLW sites. Contamination from lead, chromium, toluene, and xylene,
which have previously been identified as potential mixed waste constituents in
LLW, is not indicated by groundwater samples in this study.
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I.  INTRODUCTION

A. Background

The Resource Conservation and Recovery Act (RCRA) mandates the Environmental
Protection Agency (EPA) to regul'ate the management of hazardous substances with
the exception of source, special nuclear, and byproduct materials regulated
under the Atomic Energy Act. Provisions in the regulations promulgated under
the two acts have created uncertainty regarding the roles and responsibilities
of NRC and EPA in regulating disposal of potentially hazardous nonradioactive
constituents mixed with commercial low-level radioactive wastes (LLW). As a
parc. of NRC's program to address this issue, groundwater samples from two LLW
disposal sites have been analyzed for nonradiological constituents.

It has been recognized for some time that fuel cycle and nonfuel cycle LLW may
contain nonradiological hazardous constituents (e.g., General Research
Corporation 1980, their Table 3-2; Lohaus and Johnson 1983). As part of an
NRC-funded study, Bowerman and others (1985) surveyed LLW generators and
identified three waste streams which should be tested to determine if they
constitute "hazardous waste" as defined by EPA regulations (40 CFR "art 261).
These waste streams were organic liquid wastes, lead shielding and container
wastes, and light-water-reactor process wastes containing chromium. The
organic liquid wastes reported in the survey were scintillation liquids and
vials (73% by volume), laboratory liquids (18%), and miscellaneous solvents
(9%) (Bowerman et al. 1985). Toluene and xylene are the primary organic
chemical components in scintillation vials.

Based on their predominance in the generated LLW., it would be expected that if
organic chemicals are migrating from LLW disposal units, then toluene and
xylene would be the most likely organics to be detected above background
concentrations. Likewise, lead and chromium are the hazardous metalc most
likely to appear in the vicinity of the disposal units. These hypotheses,
however, do not consider other factors which effect the migration, persistence,
and fate of solutes in groundwater including biodegradation, adsorption, and
volatilization. A1l of these processes are controlled by site-specific
geochemical conditions which may vary with time and with location.

This preliminary sampling study has been carried out to investigate the
nonradiological groundwater quality at actual LLW disposal facilities. These
facilities serve as full-scale experiments of the effect of LLW disposal on
groundwater. Although it is very unlikely that any future site will exhibit
identical hydrogeologic and geochemical characteristics, the results of this
sampling should indicate the order of magnitude of minimum containment performance
of LLW disposal facilities using past and current shallow land burial technology.
Future sites which meet the site suitability requirements of 10 CFR Part 61

should exhibit even less groundwater contamination.

Available data from the sites not chosen for this sampling program are summarized
below in this section. The procedures and results for sampling at the Sheffield
site are presented and discussed in Section II. Section IIl describes results
for the Barnwell site. Section IV summarizes the resiilts of the preliminary
sampling program and presents conclusions based on these and previous efforts.



B. Available Information from Disposal Sites

Groundwater and trench water from the West Vailey, New York, and Maxey Flats,
Kentucky, LLW disposal sites have previously boen analvred for nonradiological
constituents. Trenches at these humid sites have accumula‘ed water due to the
low permeability of site soils in which the disposal units are located and due
to inadequate trench covers (Clancy et al. 1981). Under NRC's regulation for
LLW disposal (10 CFR Part 61), new sites must be well-drained and trench covers
must minimize infiltration to eliminate this probiem. Because these sites do
not meet Part 61 siting criteria, they are not considered to be representative
of current disposal technology. For this reason, these sites were not included
in the present preliminary sampling program. Nonetheless, review of previous
sampling results at these sites provides relevant background to the leaching of
waste components at LLW disposal sites.

Clancy and others (1981), Dayal and others (1984), and Kirby (1984) summarize
the characteristics and performance of the Maxey Flats LLW disposal facility.
Zehner (1983) presents the hydrogeology of the site. Disposal units at the
Maxey Flats site were constructed in a fractured shale of low hydraulic con-
ductivity. Water which infiltrates through the compacted soil covers percolates
out of the trench only very slowly. The microbial degradation of organic mate-
rials in the waste and the long residence time of trench water has resulted in
elevated concentrations of inorganic, organic, and radioactive constituents
which leach from the waste. Anoxic conditions have developed in the trenches
due to biodegradation of organic materials.

Dayal and others (1984) summarize geochemical studies performed at Maxey Flats
by Brookhaven National Laboratory (BNL) for NRC from 1976 to 1981. BNL analyzed
trench and groundwater sampies for cations, anions, radionuclides, and organic
constituents. However, trace metals, including lead and chromium, were not
included in these studies. Organic compounds identified in trench leachates
included: toluene, xylene, naphthalene, crescl, phenol, cyclohexanone, and
methyl isobutyl ketone. Dioxane was also detected in the trenches although the
concentration was not quantified (Czyscinski and Weiss 1981; Weiss and Colombo
1980). Previously, BNL detected trichloroethane in trench water (reported by
General Research Corporation 1980). Of these organics, toluene was detected in
the highest concentrations with 9.5 mg/! in trench 19s in 1979 (Dayal et al.
1984). High concentrations of toluene were consistently found in trench
leachates from Maxey Flats. Xylene was also often detected, although at order
of magnitude lower concentrations. BNL also sampied two groundwater monitoring
wells near trench 19s. Weiss and Colombo (1980) detected dioxane, toluene,
xylene, naphthalene, and other organics in well UB1l (November 1977), and
dibutyl phthalate and tripheny] phosphate only in well UB1-A (May 1978). In
November 1979, ethylene glycol, diethylene glycol, polyglycol, and dioxane were
detected, but not quantified, in well UBl1-A. Well UBl was not sampled.
Concentrations of dissolved organic carbon in trenches decreased from 1976 to
1979 (Czyscinski and Weiss 1981).

Kirby (1984) presents more recent results (1981-1982) from sampling at Maxey
Flats by Pacific Northwest Laboratory (PNL). Toluene was detected in trench 27
in April 1981 but not in July 1982. Toluene was not detected in trench 19s in
1982, in contrast to results reported by Dayal and others (1984). Likewise,
toluene was detected by PNL in monitoring well W2NA in May 1981 but not in
August 1981 or June 1982. Pyridin, nicotine, barbital, pentobarbital, and



other constituents were also detected in groundwater wells. The latter two of

these chemicals are barbiturates and are probably associated with disposal of
radiopharmaceuticals (Kirby 1984).

PNL (Kirby 1984) did not detect many of the constituents identified by Dayal
and others (1984) from samples taken in 1976 and 1979. These results may
indicate improved cover performance and subsequent reductions in leaching, or
removal of the source due to leaching (and ceased burial). Based on these
data, toluene constitutes the primary hazardous organic constituent detected in
trench water and groundwater at the Maxey Flats site. Toluene concentrations
may have returned to background levels due to transient effects since the
cessation of disposal operations.

The New York State Department of Health and BNL sampled trench water at the
West Valley, New York, commercial LLW disposal site. This site is located
adjacent to a dormant nuclear fuel reprocessing plant and to a DOE managed
disposal facility where high-level wastes were buried and where an immiscible
kerosene plume was detected in groundwater wells (Herbes and Clapp 1984). As
above, no analyses appear to have been performed for trace hazardous metals,
including lead and chromium. Trench water samples from the commercial LLW
site were analyzed for organic constituents.

The results of the New York State sampling and analysis for organics in trench
water from the West Valley commercial LLW site were summarized (Husain et al.,
as reported by General Research Corp. 1980):

The major components of the dichloromethane fraction were cresol, aromatic
ketones, and xylyl butanoic acid, whereas the hexane fraction was dominated
Dy phthlate ester and tributyl phosphate. Many constituents in the hexane
fraction were likely derived from buried cleaning agents, germicidal
cleansers, surfactants, and paints. The aromatic ketones, xylyl butanoic

acid, and humic acid residues were probably naturally occurring breakdown
products of living matter.

The organic chemicals and concentrations identified in the trench waters were
considered to be "remarkably similar" to water samples from sanitary landfills
in Pennsylvania, I1linois, and Wisconsin (General Research Corp. 1580).

BNL collected water samples from 6 trenches at the West Valley site (Weiss and
Colombo 1980). Concentrations of dissolved organic carbon increased for 4 of
these trenches between November 1977 and October 1978. Organic chemicals
identified in trench water included toluene, phenol, cresol, dioxane, and
naphthlene. The concentration of toluene increased at all trenches from
November 1377 to October 1978 with a maximum concentration of 25 mg/1. Cresol
was also present in high concentrations and phenol concentrations were high in
several samples. Xylene, however, was not detected in any trench water samples
(Weiss and Colombo 1980). No data on nonradiological constituents in ground-
water monitoring wells at West Valley have been reviewed for the present study.

The Beatty, Nevada, and Richland, Washington, LLW disposal site, both of which
are currently operating, are located in arid regions; the water table is
relatively deep at these sites (Clancy et al. 1981). No trench water or onsite
groundwater sampling for organic or trace metal constituents has been performed
at these sites. Samples from offsite groundwater wells adjacent to the Richland



LLW site did not exhibit elevated organics contamination (letter from D.A. Meyers,
PNL, to Michael Brown, USEPA, 21 June 1984). No organic analyses are available
for the Beatty site, although tritium was above background levels at two onsite
wells. These sites were not included in the present preliminary sampling

program due to the (estimated) low probability of nonradiological! constituents
migrating from the disposal units in groundwater.

C. Sampling Program

The preliminary sampling program (Appendix A) has the following specific
objectives:

. Develop an order of magnitude assessment of the migration of
hazardous nonradiological con;tituents from LLW disposal units

. Provide preliminary data to assess the need and scope for
comprehensive sampling and other activities

Provide insight on potential problems prior to comprehensive
sampling

. Assist in optimizing sampling locations and analyses for future
monitoring.

The first objective is paramount; these data will help provide a realistic
perspective of the problem from which to develop an appropriate regulatory
response.

The Sheffield, I11inois and Barnwell, South Carolina LLW disposal sites were
chosen to provide representative characterization of LLW sites. Although both
of these facilities were sited prior to promulgation of Part 61, and both have
exhibited tritium migration, observed concentrations are below limits in 10 CFR
Part 20. In this sense, these disposal facilities are performing within design
specifications. However, migration of tritium has occurred and it is likely
that some migration of nonradiological constituents from the LLW disposal

units (if present) has occurred. This is supported by elevated organic carbon
concentrations in trench water and groundwater at both sites. In addition,
each site's hydrogeology is considered relatively well understood at this time
and a large number of groundwater monitoring locations exist.



II1. SHEFFIELD SAMPLING PROGRAM AND RESULTS

A. Background

The Sheffield low-level radioactive waste (LLW) disposal facility w:us selected
for this sampling program for the following reasons: organics have previously
been detected in groundwater near the site; tritium transport in groundwater is
known to occur and is relatively well understood; and, an extensive groundwater
monitoring system is in place at the site. The site is located in north central
I1linois near the western boundary of Bureau County (Fig. 1). The facility
received waste between 1957 and 1978; currently a closure plan is under
development. Waste disposed at Sheffield included materials containing organic
chemicals such as "tritiated oil1" and "labeled organics" (MacKenzie et al.
1985). Tritium is migrating from the disposal units through groundwater and
has resulted in levels of over 50 nCi/1 in near-by offsite wells (Foster et al.
1984b). Figure 2 indicates site features, location of geologic section B-B',

and locations of wells sampled for organic and other nonradiological hazardous
constituents.

The hydrogeology of the site has been investigated by the USGS. Foster and
Erickson (1980) and Foster and others (1984a) describe the hydrogeology of the
site area. Foster and others (1984c) describe the hydrogeologic setting of the
area immediately east of the site. Garklavs and Healy (1985) modeled flow east
of the site and discuss tritium migration. These reports are sumarized by
Goode (1985). Groundwater is under water table (unconfined) conditions in the
glacial and recent alluvial materials at the site. These units overlie shale
bedrock which is weathered in the upper portion. The water table is generally
more than 30 ft below land surface and 5 ft below trench bottoms, except at
trench 18 (NRC 1981). The geologic units which control groundwater flow are

described below. Figure 3 is representative of the site stratigraphy (from
Foster et al. 1984c).

Bedrock in the site area is a shale of the Carbondale Formation of the
Desmoinesian Series. The topography of this weathered shale is similar, though
not identical, to the land surface topography. This formation is believed to
isolate the shallow groundwater system from deeper bedrock aquifers (Garklavs
and Healy 1985). Coal seams in this unit have been mined locally. The Hulick
Till lies unconformably on the bedrock and is composed of sand-silt-clay with
some gravel layers. In the absence of gravel layers, the hydraulic conductivity
of this member is relatively low (Foster et al. 1984a). This till does not
overlie bedrock in all locations and is on occasion separated from bedrock by
other members of the Glasford Formation, of which the Hulick is a member.

The Toulon Member of the Glasford Formation consists of sand, silty-sand, and
sand and gravel, and is the most permeable hydrogeologic unit at the site
(Garklavs and Healy 1985). Over much of the site, the bottom of the Toulon
consists of a thin silt overlying the Hulick Till. In some areas sands of the
Toulon rest directly on the till. On the northeast corner of the site, a very
narrow shallow depression in the till is filled by a pebbly-sand unit of the
Toulon Member (Fig. 4). Results of a natural gradient tracer test in the
pebbly-sand unit east of the site indicate groundwater velocity of about 6.9
ft/day (2,500 ft/year) (Garklavs and Toler, 1985).
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The Radnor Till Member of the Glasford Formation occurs near the strip mine
lake and the southern portion of the site. This till consists of clayey silt
interbedded with coarse materials. The Peoria Loess, composed of silt and
clayey-silt, covers the entire site outside of eroded stream channels. The LLW
disposal trenches are constructed in an on top of the loess unit. The Cahokia
Alluvium occurs beneath a tributary to Lawson Creek to the south of the site.
This recent alluvium is clayey silty-sand of high permeability and acts as a
groundwater drain for the southeast corner of the site (Garklavs and Healy
1985).

Of the average annual precipitation of 36 inches, an average of 1 to 4 inches
is estimated to recharge local groundwater (Garklavs and Healy 1985). Recharge
occurs primarily in the early spring when precipitation is high and plant
transpiration and surface evaporation are low. In addition, spring snowmelt
may contribute a significant portion of annual recharge, depending on climatic
conditions.

Because most groundwater beneath tha site comes from local recharge, there is
very little groundwater inflow to .he site area. This is indicated by the
water table contour map developed by the USGS (Garklavs and Healy 1985) which
also shows a groundwater divide crossing the site near trench 11 (Fig. 5).
About 70 percent of groundwater discharge from the site occurs through the
pebbly sand unit of the Toulon Member.

Tritium has migrated from the disposal units at Sheffield. Wells in the pebbly
sand unit draining the site, particularly wells USGS-563 and USGS-575, and well
USGS-523 next to Trench 11, exhibit the highest tritium concentrations. The
plume in the pebbly-sand unit is confined to a width of 30-50 ft which is only
slightly wider than the unit itcelf (Garklavs and Toler 1985).

Sampling and analysis for organic constituents have previously been performed
by Brookhaven National Lahoratory, the U.S. Geological Survey (USGS), I1linois
Department of Nuclear Safety (IDNS) and I1linois Environmental Protection
Agency (IEPA) (see Appendix D). These analyses indicated several organic
constituents in grcundwater in the site vicinity. However, all of the wells
sampled are located such that they could be affected by disposal of chemical
waste at either the adjacent IEPA Ticensed hazardous waste facility or at the
unlicensed burial ground north of the LLW site (see Fig. 2). Organics

detected include trichloroethylene, trichloroethane, tetrachloroethylene,
dichloroethane, and chloroform. In well USGS-563, tetrachloroethylene was
measured in the highest concentration of 120 pg/1. Several locations were also
sampled for indicator parameters. Weiss and Colombo (1980) reported "organic
carbon” concentrations of 50 mg/1 and 40 mg/1 for the Trench 18 sump and the
USGS-523 respectively. The facility operator, U.S. Ecology, Inc. (USE), also
analyzed groundwater for a few organics and reported that no toluene or xyiene
was found above their detection (imit of 10 pg/1 in 9 onsite and offsite ground-
water wells (letter from W. K. Waller to J. Shaffner, November 13, 1984,

WM Docket 27-39). These results are discussed in more detail below.

USGS analyzed samples taken on July 19, 1984 from trench 18 and well 563 for
organics (see Appendix B). Well 563 indicated elevated levels of tetra-
chloroethylene (62 pg/1), trichloroethylene, dichloroethane, and chloroform.
Toluene was below the detection limit. The trench 18 sump indicated elevated
levels of only dichloroethane. 1EPA sampled well 563 in November, 1983. Elevated
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levels of tetrachloroethylene (120 ug/1), trichloroethane, trichloroethylene,
dichloroethane, and chloroform were detected. Toulene and xylene were not
detected.

B. Sampling and Analysis Procedures

January Sampling -

Water samples were collected from four monitoring wells (USGS-523, 563, 574,
and 575) and one trench sump (T-18) on January 14-15 1985 (see Fig. 2;
Appendix A). Figures in Appendix D show the construction of the 4 USGS wells
with adjacent stratigraphy.

Samplirg was performed by Oak Ridge National Laboratory (ORNL) staff (R. H.
Ketelle and J.T. Kitchings) with the assistance of USE and IDNS personnel. USE
and IDNS staff took split samples at all wells except USGS-523. Well 523, which
is screened in till, did not recover quickly enough after purging to obtain a
full sample. Sufficient water was recovered for only organics analyses; no split
samples were taken for this well. The other three wells, USGS-563, USGS-574,

and US. -575, werc Lailed for 2-3 well volumes prior to sampling. Trench sump
18, whit recover: pidly, was bailed for 2 well volumes. Specific conductance
and pH were measur juring bailing at wells 563 and 575 and were stable prior

to sampling. Location and weather conditions precluded this activity at Trench
18 and well 574. Sample containers, with preservatives as needed, were filled
directly from the dedicated bailers. Metals samples were filtered using 0.45
micron micropore filter immediately after sampling. The details of the January
sampling procedures are documented by Ketelle and others (1985; Appendix B).

September Sampling -

Water samples were collected from seven wells (USE-150, USGS-516, 523, 534,

563, 574, and 575) on September 18, 1985 (Fig. 2; Appendix C). These samples
were taken because of analytical difficulties and uncertainties associated with
the organic concentrations of the January samples. These problems are discussed
below and in Appendix C in detail.

Sampling was performed by ORNL staff (R. Ketelle, K. Owenby, and K. Edwards)
with the assistance of USE personnel. USE took split samples at all wells.
General sampling procedures were as described above. To reduce loss of volatile
organic samples, septum vials were inserted in a teflon bailer which was lowered
downi the well., This bailer reduced air bubbling and mixing of samples.
Temperature, pH, specific conductance, and dissolved oxygen were measured during
bailing at all wells. Redox potential was measured immediately after bailing.
The details of the September sampling procedures are documented by Ketelle
(1986; Appendix C).

All analyses were performed at ORNL. EPA's proposed Method 8600 (HAP) was
utilized for the determination of organic constituent concentrations (EPA 1984).
The HAP prescribes several screening tests to determine what individual analyses
should be performed. All other analyses (major ions, hazardous metals) were
performed using EPA procedures (Ketelle et al. 1985). Two sets of field split
samples and various spiked samples were also analyzed for Quality Assurance/
Quality Control. Samples collected in September were also analyzed using EPA

12



Methods 624 and 625 for volatile and semi-volatile organics. These analyses

were done separately from the HAP to ensure accurate determination of individual
organic chemical concentrations.

9 Results and Discussion

Ketelle and others (1985) present the detailed results of analysis of samples
collected in January 1985. Results from September 1985 sampling are presented
by Ketelle (1986). These reports are reprinted as Appendices B and C of this
document. Table 1 shows the concentrations of me*tals and anions in groundwater
wells and the trench sump in January 1985. Catici corcentrations are shown in
Table 2. Table 3 shows radionuclide and TOC (total organic carbon) and TOX
(total organic halogens) concentrations. Table 4 shows the tentative identi-
fication of volatile and semi-volatile organics, and concentrations of organic
indicators TOX (total organic halogens), TOC (total organic carbon), and total
volatiles for samples collected in January. Metals, cations, anions, tritum,
TOC, ana TOX for samples collected in September 1985 are shown in Table 5.

Organic volatile concentrations in samples collected in September are shown in
Table 6.

An upgradient background well was not sampled because most groundwater flow
originates on site as recharge (Garklavs and Healy 1985). However, well 574 is
not in the pathway of groundwater leaving the site and this well is considered
to represent the general quality of groundwater unaffected by waste disposal
activities. Other human activities which may affect (or have affected) water
quality at well 574 include strip mining and agriculture.

In general, onsite sampling locations and wells in the pebbly-sand unit offsite
exhibit elevated levels of several constituents. Sulfate, bicarbonate,
magnesium, manganese, and TOC, are all higher at Trench 18, and wells 523, 563,

and 575 than at wells 574 (considered to represent background), 150, 516, and
534.

Of the two offsite wells in the tritium plume area, 563, which is closer to the
site, shows higher levels of organics than 575. Tritium levels at these two
wells are very similar (Tables 3 and 5; cf. Foster et al. 1984b). The fact

that organics are higher at 563 suggests that the site soils may retard organics
relative to tritium, which moves at the rate of the groundwater. Other processes,

such as biodegradation and spatial variability could also cause these variable
concentrations.

Well 523, which is adjacent to Trench 11 onsite, shows the highest concentrations
of organics of the sampled wells. The sands of the Toulon are not saturated

in this area and groundwater flow rates are very low (Garklavs and Healy 1985).
The water table contour map (see Fig. 5) indicates a groundwater divide running
across the site just north of well 523. Thus, groundwater flowing from the
adjacent hazardous chemical waste disposal facility would not flow into well

523. However, groundwater from that facility may be flowing into Trench 18,

and wells 563 and 575. The Trench 18 sump shows the highest concentrations of
TOC of all sampling locations.

Preliminary analysis of samples collected in January identified several volatile

compounds including trichloromethane, trichloroethane, tetrachloroethylene, and
trichloroethylene, and several semi-volatile organics. Concentrations of these

13
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Table 1 Metals and anions concentrations in Sheffield groundwater samples, 14-15 January 1985
(from Ketelle et al. 1985)

Units of Well Well B well well Trench Trengh
Parameter Measurement 574 574-1 575 563 18 18-1

Metals measured by atomic absorption

Ag mg/ 1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
As " 0.002 0.052" 0.005 <0.001 0.003 0.042°
Ba - 0.30 0.22 b 0.52 0.22 0.33 0.37 b
Cd = 0.0002 0.0005 0.9002 0.0004 0.0007 0.0015
Cr N 0.002 0.019b <0.002 <0.002 0.003 0.009b
Cu . 0.011 0.01 0.004 0.005 0.020 0.01
Pb » <0.001 0.002 <0.091 <0.001 0.002 0.002
Ni » <0.005 <0.005b <0.00n5 0.011 0.028 0.046:
Se o <0.003 0.007 <0.003 <0.003 <0.003 0.008
Sb - <0.004 <0.004 b <0.004 <0.004 0.007 0.008 b
Hg » <0. 00005 0.0004 <0. 00005 <0.00005 <0. 00005 0.0014
Anions
Br - <5 <5 <5 <9 <5 <5
C1 e 13 4 4 19 32 23
F » <1 <1 <1 <1 <1 <1
0, . 0.0 0.0 0.0 0.0 0.0 0.0
HCO4 " 436 440 563 562 1173 1161
NO, » 0.3 0.4 0.3 0.3 1.2 0.9
NO, " <5 <5 <5 <5 <5 <5
S04 " 84 89 295 171 380 390
Cyanide " <0.0014 <0.002 <0.0014 <0.0014 0.0016 0.0032
Sulfide 9 <0.1 <0.1 <0.1 <0.1 c <0.1
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Table 2 Cations concentrations in Sheffield groundwater samples, 14-15 January 1985
(from Ketelle et al. 1985)

Units of well well » well well Trench Trensh
Parameter Measurement 574 574-1 575 563 18 18-1

Cations measured by inductive coupled plasma

Al mg/1 <0.2 <0.2 <0.2 <0.2 0.44 0.34
B " 0.59 0.74 0.32 -1 27 27
Be " <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Ca " 89 88 160 170 240 240
Co " <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Fe > 0.44 0.4 0.65 0.22 0.28 0.22
Ga " <0.5 <0.5 <0.5 <0.5 <0.% <0.5
Hf o <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
K » 2.8 2.9 0.8 0.9 120 120
Li » <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Mg " 47 46 70 69 120 120
Mn " 0.17 0.17 1.9 s | 1.1 1.2
Mo - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Na . 53 52 18 17 190 200
P » <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Si “ 9.9 9.7 16 14 11 11
Sr - 0.7 0.68 0.18 0.19 0.89 0.89
Ti " <0.02 <0.02 <0.02 <0.02 0.025 0.022
v " <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
In - <0.02 <0.02 <0.02 0.073 0.17 0.18
Ir " <0.06 <0.06 <0.06 <0.06 <0.06 <0.06

aSamles 574-1 and Trench 18-1 are duplicated sample splits obtained for quality assurance purposes.

bValue reported from a spiked sample with incomplete spike recovery - reported value is a maximum

concentration.
cSa-ple was accidentally lost during preparations for shipping.
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Table 3

Radionuclide, TOC, and TOX concentrations in Sheffield groundwater samples, 14-15 January 1985

(from Ketelle et al. 1985)
Units of well Hella well well Trench Trencg

Parameter Measurement 574 574-1 575 563 18 18-1
Gross alpha pCi/1 19+108 2.7+111 814135 81+135 81135 39+122
Gross beta » 544125 5.4+£119 <108 13.5%127 1.3E3%+2.4E2 1.2E3+2.4E2
Tritium " <810 <810 1.5E5+2. 7€3 1.7E5%2. 763 4.3E542. 7E4 4. 3E5+2.7E4

Units of Well Well . wali well Trench Trenih well
Parameter Measurement 574 574-1 575 563 18 18-1 523
T0C mg/1 2.8 1.9 2.9 16 48 43 40
TOX pg/ 3,950 b 3,600 140 11,000 2,250 5,450

aSa-ples 574-1 and Trench 18-a are duplicate sample splits obtained in the field for Quality Assurance

purposes.

bSalple bottle broke after receipt at lab while warming.



Table 4 Tentative identification of volatile organics in Sheffield
groundwater samples, 14-15 January 1985
(from Ketelle et al. 1985)

Component Sample Origin
Trench well No. Lol
18 523 563 574 575
Trichloromethane 15 <1 <1 nd nd
Trichloroethane 1 1 <1 nd nd
Benzene ? <1 nd nd nd nd
Cyclohexene >15 >10 >5 nd »
Trichloroethylene ? 1 <1 <1 nd nd
Dioxane >15 11 5 nd 3
Perchloroethylene 11 4 1 nd nd
Cyclohexene Oxide 1 <1 <<1 nd nd
Cyclohexenol <1 <<1 nd nd nd
Unkqown - Glycol’with b
Nitrogen function (M.W. 91)? X X X nd nd
Methyl cyclohexene ? X X nd nd nd
Unknown - chlorinated b
Oxygenated hydrocarbon (M.W. 249)? X X nd nd X

aQuantities listed in Table have units of pug/1. Entries marked with an X
indicate that the compound was detected but not quantitated; nd indicates not
detected. Quantities were estimated from chromatographic areas of the various
gas chromatograms generated by the application of the Appendix VIII methods
(8010, 8015, 8030, and 8620). Identifications are based on a GC/MS study of

the combined acid and base-neutral extracts of the water with highest content
(Trench 18).

bThese compounds cannot be tentatively identified from their mass spectra;
however, based on the intensity of their peaks in the chromatogram, both are
major organic constituents. Therefore, they are listed along with their
apparent molecular weight.
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Table 5 Metals, cations, anions, tritium, TOC, and TOX
concentrations in Sheffield groundwater samples,
18 Septemter 1985 (from Ketelle 1986)
Table 1
RESULTS OF WATER ANALYSESH
SHEFF IELD, ILLINOLS LLWD SITE
Par meter well 523 well 563 wall 574 we!l 57§ well 150 )l 53¢ we!l 518
Metals
0.0002% <0.0% <0.0002° <0.0§ <0.0002° <0.0002% <0.0002°
:? .20 <0.20 0,20 <0.20 <0.20 <0.20 <0.20
As 0.003¢ .10 0.002¢ <0.10 0.017¢ 0.002¢ <0.0020
] 5.9 2.1 0.44 0.45 <0.08 0.12 <0.08
ba <0.1% 0.12 <0.1° 0.20 0.37° Q.1 0.1°
e <0.002 <0.002 <0.002 0,002 0,002 <0.002 <0.002
Ca 170 190 110 1% 120 52 110
ca <0.0001° 0,008 9.0001° <0.008 <0.0003® 0.0001% 0.0001"
to 0.0} 0,01 <0.01 <0.01 <0.01 <0.01 <0.01
cr <0.009% 0.04 0,004 <0.04 0.006° 0.0030 0.006%
Co <0.02 <0.02 0.005% <0.02 0.008° 0.007% 0.007%
fa 1.4 0.44 1.1 5.2 8.17 0.40 0.5%
Ga W.% 0.3 0.3 “0.% 0.% 0.% <0.%0
"o £0.0000% a 5.00008 q ¢0.00005 <0.00008 <0.00005
" 1.3 0.8 1.0 1.0 1.6 1.6 9.9
L <0.20 0.2 €0.20 <0.20 <0.20 <0.20 <0.20
- 140 58 9 57 v 25 'L}
- 0.39 1.9 .14 1.7 0.46 0.09% 0.15
-~ <0.04 .04 <0.06 <0.04 <0.04 <0.04 <0.04
N 4 12 1 14 a9 9.4 10
» <9.01® 0.0 <0.010 <0.06 .01° .01% 0.01°
° <0.30 <0.30 <0.30 0.% <0.30 <0.30 <0.30
o <0.007° «0.20 0.003® ©.20 0.006° 0.004° 0.004
1Y <0.008° 0.20 <0.008% .20 <0.00%% <0.008 <0.008°
Se <0.005¢ .20 0,008¢ 0,20 0,008 <0.,008¢ 0.008¢
54 8.1 10 8.2 13 4.0 2.2 10
e 0.18 0.0%6 0.50 0.048 9.23 7.088 0.046
™ .02 06.02 <0,02 «0.0%% <0,02 0.02 .02
‘ 0.07 0.0M 0.062 0.065 0.061 0.036 0.063
In 9.03 0.032 <0.02 0.038 0,034 «0.02 0,02
r .02 .02 ©.02 ®.02 <0.02 €0.02 €0.02
Antons
Br S (3] « « 11 < ]
¢ 23 19 4 12 ! 4 17
¢ ] 9 0 0 0 0 0
agl, 1134 512 418 548 1356 226 386
(mg/L)
13 «a <1 a < 41 <l <\
N 5 - s « s & S
L] 3 ] < s S s s
POg s “ « S S s %
$0¢ 120 150 6% 130 18 " 53
Other
Toc n 29 5.1 1.3 4.5 (R 1.5
TOX®ug/L 6.0 x 109 1.6 2 108 1.1 1108 1.9 = 109 2.9 x 105 1.8 « 105 9.3 5 108
Trittum 432 2 195 & 1.92 x 19% » @.1 0t 1.8 x 195 & @.1 %102 4,1 = 102 @.1 x 102
pCisL a7 2711 2.0 x 10

SA11 concentrations are ug/m! unless otherwite indicated.

Ometals analyzed by
el yies were not

i

de method.
on these samples.

values are wres' fstically high.

18

graphite furnace atomic absorption. Other metals were analyred by ICP,
CArsenic and selenium ware analyzsd by the metal



61

Table 6 Volatile organic cogcentrations in Sheffield groundwater samples, 18 September 1985
(from Ketelie 1986)

No.

NPDES
Compound 1D 523 563 574 575 150 534 516
Trans 1,3-dichloropropene 3 <1
Benzene 4 3 <1 <1 85
Chlorobenzene 7 <1 <1
1,1,2-trichloroethane 14 <1 <1 <1
1,1,2,2-tetrachloroethane 15 4 |
1,2-dichloropropane 32 4 4
Cis 1,3-dicnlorop: opene 33 <1
Bromoform 47
Bromodichloromethane 48
Dibromochloromethane 51 e
Tetrachloroethylene 85 14 110 >1000
Toluene 86 <1 <1 <1 <1
Trichloroethylene 87 3 10 <1 22
Carbon Tetrachloride 6 <1 6
1,2-dichloroethane 10 2 » 21 i 9 b 2
1,1,1-trichloroethane E | >>1000 >1000 6 >1000 6 6
1,1-dichloroethane 13 320 89 117 <1
Chloroform 23 209 10 2 <1 175
1,1-dichloroethylene 29 6 5
1,2-dichloroethylene 30 2 1 <1 <1 2
Methylene Chloride 44 7 1 1 5 12

%A11 concentrations are pg/1; A "less than" entry indicates that the mass spectrometer may have detected the
compound at a level too low to be quantitated; No entry indicates that the compound was not detected by the

mass detector.
bBackground well.

“These values are very high and exceed the dynamic range of the detector. Estimated 1,i,1-trichloroethane

concentrations are 12, 3.2, and 2.5 mg/1 for wells 523, 563, and 575, respectively.

chloroethylene concentration in well 516 is 1.4 mg/].

The estimated tetra-



organics were estimated from a GC/MS run of a extract from the Trench 18 sample.
Subsequently, the more accurate EPA Method 1625 was carried out to identify
specific organics concentrations. However, this method was applied to improperly
collected and stored samples. As a result, very few organic chemicals were
detected by this method and volatile organic concentrations were very low
(Ketelle et al. 1985; Appendix B). These factors caused NRC and ORNL starf to
conduct additional sampling in September 1985 to more accurately quantify con-
centrations of individual volatile and semi-volatile organic constituents.

Samples collected in September 1985 exhibit significant concentrations of
volatile organic compounds (Table 6). Concentrations of several organics exceed
EPA's proposed drinking water standrds (Appendix F). wells 523, 563, and 575
contain 1,1,1-trichloroethane in estimated concentrations of 12, 3.2, and 2.5 mg/1,
respectively. The tetrachloroethylene concentration in well 516 is over 1 mg/1.
High concentrations of chloroform, 1,1-dichloroethane, and benzene are present.
Trichloroethylene is detected in four wells with the highest concentration of

22 pug/) in well 516. The sample from well 574, the background well, contains

6 pg/1 1,1,1-trichloroethane and 1 pg/| methylene chloride. Five volatile
organics are identified in well USE-150 at low concentrations (less than 6 pg/1).
five volatile organics are present at 'ess than detection limits (1 pg/1) in

well 534. Toluene is present at less chan detection limit (1 pug/1) in wells 523,
575, 534, and 516. Xylene is not detected in any sample. Hydrocarbons asso~
ciated with petroleum products are detected in all wells sampled (Ketelle 1986).

Organic chemical concentrations are positively correlated with tritium measure-
ments for the Sheffield site. The levels of TOC and 1,1,1-trichloroethane
increase with increasing tritium levels for the wells sampled (Figs. 6 and 7).
The tritium levels measured in the present sampling effort are consistent with
previous data (Foster et al. 1984a; IDNS files), indicating that the organic
constituent levels should also be fairly representative of normal conditions.
The correlation between organic concentrations and €ritium supports the
hypothesis that at least a portion of the organic chemicals are associated with
the tritium source, namely the LLW disposal units. It appears that organics
are migrating from the LLW trenches along with tritium. Where tritium is not
correlated with the organics concentration, tetrachloroethylene at well 516 for
example, the organics are primarily from some source other than the LLW trenches.
The observed correlation between organic and tritium from the LLW indicates
that tritium may be an appropriate parameter for detection monitoring to screen
for organic contamination at this site. These hypotheses are, of course, based
on a very limited sampling effort and should be considered preliminary.

Groundwater at Sheffield exhibits elevated levels of tritium at several onsite
wells and in two offsite areas: the first is in a subsurface pebbly-sand
channel extending from the site eastward to the strip-mine lake; the second is
in an isolated location to the site's southeast (Fig. 8). Four of the locations
from the present sampling effort which indicate elevated organics concentrations
are within the area of identified tritium contamination. In addition, it is
noted that well 575, which is further from the site than 563, conta’ns less
organic constituents than 563 even though its tritium level is essentially the
came as 563. Tritium concentrations in the pebbly-sand plume area (wells 563
and 575) vary significantly over very short distances and it is possible that
higher concentrations than those measured at 563 occur near 563. The difference
in organic concentrations may indicate that tritium moves faster in groundwater
than organic constituents at this site, and that tritium could serve as an early
warning or screening parameter for organic contamination. The extent to which
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this relationship applies would be clarified by further sampling both within
and outside the tritium contaminated areas.

The Sheffield LLW site is located adjacent to an IEPA licensed hazardous waste
disposal facility (chem site) and to a previously utilized unlicensed chemical
waste burial area which could cause organic contamination at the LLW site.
Examination of concentrations in samples from wells USE-150, USGS-516, and 534
indicates, along with previous results, that the IEPA licensed chem site to the
west of the LLW site is not contributing organic contamination to the onsite
groundwater. However, leaching from the unlicensed burial area to the north of
the LLW site has a significant impact on groundwater quality in the site vicinity.

Low concentrations in well USE-150 indicate that the IEPA licensed site is not
contributing significant organic contamination to groundwater beneath the LLW
site. Based on the USGS water table contour map (see Fig. 5), well USE-150 is
upgradient of the LLW trenches and downgradient of the chem site. In particular,
this well is upgradient of the Trench 18 sump which exhibits high organic
content. TOC concentration is in the background range and tritium is below
detection in this well. Five organics are detected in this sample, but the

highest concentration is only 6 pg/1 (Table 6). Only well 574, the background
well, indicates fewer detected organics.

Concentrations in onsite well USGS-534 also support this conclusion. Well 534
is located on the northern border of the site and intercepts groundwater from
the north and west of the site. As above, the TOC concentration is in the
background range and tritium is below the detection limit. Five organics are
identified, all below the detection limit of 1 pug/1. The USGS detected no
organics in wells 533 and 535, which are north of the northern most LLW disposal
units, Trench 18, and Trench 23, respectively, further supporting the hypothesis

that the LLW disposal units are not the source of organic contamination in this
area.

Results of previous sampling by USGS and IEPA (Table 7; Appendix B) also
indicate organic contamination from the unlicensed burial area only, and not
from the chem site. Wells USGS-511 and USGS-519 are also located upgradient of
the LLW trenches and downgradient of the chem site (Fig. 9). Only USGS-519,
which is very close to Trench 18, contained detectable levels of organic
chemicals (Table 6) suggesting that the trench may be the contaminant source.
The sample from this well also exhibited an "oil sheen" and "diesel fuel like
odor." This, in combination with a reported aliphatic hydrocarbons concentra-
tion of 3900 pug/1, suggests contamination from petroleum product. In addition,
no organics were detected in 511 and USE-150, supporting the conclusions of the
present study, that significant organic contamination of the groundwater beneath
the LLW site is not caused by the chem site.

The impact of the unlicensed burial area on groundwater quality is also shown
in previous USGS and IEPA sampling results for several USGS wells north of the
LLW site: 513, 514, 515, and 516 (Fig. 9, Table 7). Well 513 is downgradient
from and closest to the chem site and did not exhibit organic constituents.

The sample from 515, next downgradient, exhibited a "peculiar odor" and an "oil
like film." Chloroform, trichloroethane, tetrachloroethylene, and methylene
chloride were detected in this sample. However, samples taken from well 514
yielded no organics detected by the USGS, and only 2 ug/1 tetrachloroethylene
in the 1EPA sample . IEPA's sample also indicated a "fuel like odor." While
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Table 7 Partial results of previous USGS and [EPA groundwater
sampling at the Sheffield site

well 1D and
Saspling
Agency Nate Results as reported by sampl!ing agency
USE-150 PCB's <0.1 pg/!
TEPA 11/17/83 no extractable organics detected
no volatils organics detected
USGS-511 PCB's <0.1 pg/1
TEPA 11/17/83 aliphatic hyrrocartons 3 ug/l
no volat:le organics datected
USGS 7/19/84 no organics detectec above 3 ug/)
USGS-519% PCB's not detected
TEPA 11/17/83 aliphatic hydrocarbori; 3906 ug/!
ne volatile organics detected (trace acetone)
several unidentified compounds
USGS-513 PCB's <0.1 pg/1
TEPA 11/17/83 alphatic hydrocarbons 3 upg/1
no volatiie orgarics detected
USGS-514 FCB's <0.1 pg?
TEPA 11/17/83 alphatic hydrocarbons 140 pg/1
tetrachloroethylene 2 pg/i
USGS /19/84 no organics detected above 3 ug/!
USGS-515 PCB's <0.1 pg/]
TEPA 11/17/83 alphatic hydrocarbons 5 pg/1
chloroform 5 py/1; 1,1,1-trichlioroethane 13 pg/1
tetrachloroethylene 18 pg/1
methylene chloride 1 pg/1
USGS-516 PCB's <0.1 pg/1
PA 11/17/83 no extractable orgzanics deiacted
chioroform 180 pg/1; 1,1,1-tichloroethane 3 ug/1
tetrachloroethyiene 1000 ug/)
methylene chloride 3 pg/1; dichloroethylene 3 g/l
1,2-dichiornethane 2 ug/1; trichloroethylene 20 ug/1
carben tetrachloride 4 pg/l
uscs 7/19/84 chloroform 200 ug”
tetrachloroetiyleane 1000 ug/1l
trichloroevhylenz 19 pg/l
1,1-dichloroethylene 5.5 pg/1l
USE-P 11/17/83 1.1,1-trichloyoethane 6 pg/1; xylene (5/83) 16 ug/1
1EPA dichioroethylene 1 ug/1; PCB's 0.6 ug/i
USE-C-1 11/17/83 methylene chlcride 2 pg/1; tetrachloroethylene 11 ug/1
1FPA chloreform 2 ug/1; PCB's (3/82) 29 ug/

alphatic hydrocarbons 10C pg/1
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the other USGS wells in this area are scieened only in the leneriffe silt and
underlying shale, well 514 is also screened in the Hullick Till unit. This and
other factors, such as spatial variability or nonuniform rzleas~, may account

for the lower concentrations at 514. Samples from well 316, further downgradient,
yielded 1 mg/1 teirachloroethylene (both USGS and IEPA). This supports the
hypothesis that a significant portion of the organics detected in this area

north of the site are from the chemical waste buried in this area. The increase
in concentrations from well 513 to 515 to 516 (well 514 dues not follow this
trend) also suggests that the IEPA licensed hazardous waste disposal facility

is not a current source of contamination.

Four USE wells in the area north of the LLW site were also sampled by IEPA

(Fig. 9, Table 7). Notably, PCB's were detected in all of these wells but were
not detected in any USGS wells located between these wells. Toluene was
detected in well C-1, in the unlicensed burial area, farthest from the LLW site,
and xylene was detected only in well P. Joluene and xylene are constituents of
petroleum products, are mobile in groundwater, and are associated with organic
contamination from industrial waste disposal (cf. Reinhard et al. 1984).

Contamination from major mixed waste streams identified in a survey by Brookhaven
National Laboratory (BNL) is not indicated in groundwater at the Sheffield LLW
site. Major waste streams identified as possibly constituting significant RCRA
hazardous waste occurring in LLW include: 1liquid scintillation media (primarily
containing toluene and xylene, also some dioxane); chromate wastes from reactors;
and lead, primarily used as shielding at reactors (Bowerman et al. 1985; Kempf

et al. 1986). Notably, the chemicals associated with these waste streams,
toluene, xylene, chromium, and lead, are at or below detection limits or at back-
ground levels for the sampled locations at the Sheffield LLW site.

The problem of organic contamination is not unique to the Sheffield site; it
occurs at waste disposal facilities of all types, hazardous as well as non-
hazardous. The nonradiological chemical constituents which appear in elevated
levels at Sheffield are primarily industrial solvents which are common ground-
water contaminants: trichloroethane, trichloroethylene, dichlornethane,
tetrachloroethylene, and chloroform. In an EPA sampling of finished drinking
water from municipal water supply systems using groundwater, the most frequently
found volatile organic compounds were trihalomethane (associated with chlorina-
tion), trichloroethylene, trichloroethane, tetrachloroethylene, dichloroethylene,
and dichloroethane (Westrick et al. 1984).

Because no groundwater pumping occurs in the area between the Sheffield LLW
site and the strip mine lake, there does not appear to be an immediate public
health concern at the site. A1l groundwater beneath the site discharges to the
strip mine Take (Garklavs and Healy 1985) where any contaminants entering this
water body are diluted to a large extent.

D. Conclusions
The following preliminary conclusions are made:

. The overall extent of organic chemical contamination of groundwater at the
Sheffield LLW facility is significant. The highest concentrations of
identified organic contaminants are over 1 mg/1. Concentrations of several
organics exceed EPA's proposed drinking water standards. Hydrocarbons
associated with petroleum products are also identified.
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There does not appear to be a public “ealth concern at the Sheffield LLW
site due to nonradiological corstituents being released to groundwater
because site groundwater is not used fo» water supply.

The cccurvence of organics onsite and to the east of the site follows

the general pattern of tritium occurrence. Total organic carbon and

1, 1,1-trichloroethane are positively correlated with tritium concentrations
for onsite wells and wells in the offsite tritium plume. This indicates

that srganic contaminants are bewng released to groundwater from the LLW
disposal units.

The sampling resu.ts do not indicate that contamination from toluene and
xylene scintillation liquids, chromate wastes, or lead is occurring at the
Skeffiela LLW site. Several industrial solvents, typical of groundwater
contamination frum waste disposal, are present in significant concentrations.
Toluene, «ylene, and hazardous metals concentrations are at or below
detection limits or at background levels.

These results and previous USGS and IEPA sampling results indicate that
organic chemicals are not entering the LLW site groundwater system irom
the IEPA licensed hazardous waste disposal facility across the LLW site's
western boundary, but that the unlicensed chemical burial area north of
the LLW site is a source of organic contamination.

The dowihole bailer with an enclosed vial prevented loss of volatile
organics and should be utilized for these samples. When the concentra-
tions of individual organics are required, standard EPA/RCRA analysis
procedures are preferred over the method 8000 screening methodology.

Only Timited data have been collected to assess nonradiological contamination

of groundwater at the Sheffield LLW site. Therefore, these conclusions must be
considered preliminary in nature.
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II1. SARNWELL SAMPLING PROGRAM AND RESULTS
A. Background

The Barnwell low-level radioactive waste (LLW) disposal facility was chosen for
the mixed waste sampiing program because it is an example of an operating
commercial LLW facility using waste classification, waste segregation and, to
the extent practi:al, operating procedures required in 10 CFR Part 61, NRC's
rule for LLW disposal. Unlike the other two operating sites, numerous ground-
water monitoring wells are available to sample the relatively shallow saturated
zone. The site is located in Barnwe!l County, South Carclina, adjacent to the
Savannah River Plant (SRP) (Fig. 10). The facility is operated by Chem-Nuclear
Systems Inc. (CNSI), and currently receives about one-half of the commercial
LLW generated in the United States. Liquid scintillation vials containing
toluene and xylene have not been disposed of at Barnwell since 1978 (NRC 1982).

The Barnwell site is underiain by about 1000 ft of unconsolidated formations,

the deepest of which comprises the regional Tuscaloosa Aquifer sysiem (Fig. 11).
This aquifer is separated from shallowa2r sand units of the Congaree and McBean
Formations by a 50-80 ft thick c'ay layer in the Ellenton Formation. The McBean
Furmation is overlain by the sandy clays ¢f the Hawthorn and Barnwell Formations.

Up to several feet of wind blown sands overlie the Hawthorn Formation {Cahill
1982).

The site is located in the humid Atlantic Coastal Plain and the mean annual
precipitation is about 47 inches. Because the surficial seaiments are sandy,
very little surface runoff from the site occurs; most precipitation evapo-
transpires while the remaining 30 to 40 percent infiltvates to the underlying
sediments through surficial depressions and Carolina Bays (circular surface
agepressions of undeterminad origin) which are flooued after rainfall. Perched
zones occur above the water table in clayey portions of the Barnwell and Hawthorn
Formations. These units recharge the sands of iLhe Corgaree and McBean Formations
which are water supply aquifers in the local area. These units in turn recharge

the underlying Tuscaloosa Aquifer system through the leaky clay layer of the
Ellenton Formation.

The Tuscaloosa Aguifer is a major source of domestic and industrial water and
has an estimated transmissivity of about 22,000 ft%?/day (Cahill 1982). Siple
(1967) considered that the primary regional recharge mechanism of the
Tuscaloosa Aquifer was leakage through the confining clays of the Eilenton
Formation. Cahill (1982) evaluated the hydrogeology of the site and vicinity,
concentrating on units within 500 ft of the land surface. Cahill, disagreeing
with Siple, conceptualized the clays of the Ellenton Formation as an impermeable
bottom in his mode! of the shallow flocw system. The extent of leakage through
this confining unit to the Tuscaloosa Aquifer is currently unresolved and may
be important in assessing long-term performance of the site. Groundwater in
the Tuscaloosa Aquifer flows west-southwest to discharge locations at pumping
centers and along the Savannah River (Siple 1967).

Grouniwater flow in the surficial units (Cahill's zones 1, 2, and 3) is gencrally
to the southwest towards Mary's Creek, a spring fed perennial stream about

3,000 ft south-southwest of the closest disposal units (Fig. 12 from Cahill
1982).
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Elevated tritium levels in a monitoring well 10 ft from Trench 8 (WM-0040)
screened at a depth of 40 ft have indicated migration from the trenches to the
shallowest groundwater (Cahill 1982). Czyscinski and Weiss (1981) found
elevated tritium levels in soil cores more than 3 m (about 10 ft) below trench
bottoms. More recent data indicates further vertical and horizontal migration
of tritium in groundwater (CNSI 1985; Appendix E).

Limited sampling and analysis previously performed by Brookhaven National
Laboratory (BNL), U.S. Geological Survey (USGS), South Carolina Dept. of Health
and Environmental Control (SCDHEC), and the operator (see Appendix C) have
detected organic constituents above background concentrations in and adjacent
to disposal units. Investigators from BNL sampled trench water at the Barnwell
facility under contract to NRC. Although specific organic constituents were
not analyzed for, Czyscinski and Weiss (1981) presented organic carbon measure-
ments for leachate from 7 trenches ranging from background levels, approximately
2 mg/1, to 200 mg/1; "The [trenc:.] water quality reflected the interaction of
groundwaters with the buried wastes and the effects of bacterial degradation of
organic waste components." Weiss and Colombo (1980) reported dissolved organic
carbon concentrations of 11 and 15 mq/1 for shallow wells WM-0040 and WM-0022.
Well WM-0040 is adjacent to WM-0039, which is sampied for the present study,
but WM-0040 is screened at a shallower depth.

A preliminary nonradiological groundwater sampling program conducted by CNSI
(1985) indicates elevated levels of toulene, xylene, and other constituents in
onsite wells. These results are discussed below in Section III-C.

Groundwater quality at Barnwell is potentially affected by waste disposal and
other activities at the adjacent SRP and the adjacent Allied-General Nuclear

Services' nuclear fuel reprocessing plant which is not currently operating (see
NRC 1976).

B. Sampling and Analysis Procedures

Five onsite wells (WM-0035, WM-0039, WM-0074, WB-0102, and WB-0802) were sampled
on May 14, 1985 (Fig. 13; Appendix B). Well WB-0802 is on the eastern site
boundary and is upgradient from the disposal units based on a Cahill's water
table contour map (see Fig. 12). This is considered a background sampling
location. Well WB-0102 is on the western site boundary directly downgradient
from the disposal units. Wells WM-0039 and WM-0074 are adjacent to disposal
units and WM-0035 is downgradient of WM-0039. Several of the originally pro-
posed sampling locations (Appendix A) were not utilized; no trench sumps
contained water at the time of this sampling and 2 proposed shallow wells were
dry. CNSI also recommended 2 new boundary monitoring wells, as upgradient and
downgradient Tocations, which were incorporated in the program.

Sampling was performed by R.H. Ketelle, J.T. Kitchings, and R.K. Owenby of Oak
Ridge National Laboratory (ORNL) with the assistance of CNSI personnel. CNSI
staff tock simultaneous split samples at all wells except WM-0035 because this
well contained little water prior to sampling and recovered very slowly after
purging. A1l wells were bailed for 2-3 well volumes, while specific conductance
and pH were monitored to indicate stability prior to sampling. Sample containers,
with preservatives, were filled directly from the dedicated bailers. Filtering
of metals samples were performed within 6 hours of sampling. The details of the
sampling procedures are documented by Ketelle and others (1985; Appendix B).
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A1l analyses were performed at ORNL using EPA's proposed Method 8600 (HAP; EPA
1984) and standard EPA-RCRA methodologies for the determination of organic and
hazardous metals concentrations. The HAP methodology prescribes several
screening tests to determine what individual analyses should be performed. All
other analyses (major ions, hazardous metals) were performed using EPA proce-
dures (Ketelle et al. 1985; Appendix B). Two sets of field split samples and

various spiked samples were also analyzed for Quality Assurance/Quality Control.

C. Results and Discussion

The detailed results of the sampling and analysis are reported by Ketelle and
others (1985; Appendix B). Table 8 shows the concentrations of metals and
anions in five wells with two field splits. Cation concentrations are shown in
Table 9. Table 10 shows radioactivity levels and the concentrations of
indicators TOX (total organic halogens) and TOC (total organic carbon).

Tritium levels indicate migration from the LLW disposal units; highes: activ-
ities are observed in well WM-0039 adjacent to Trench 8. Well WM-0039 is
perforated between 56 and 66 ft below the surface in the lower part of the
Barnwell formation, part of Cahill's zone 2. Notably, Cahill (1982) reported
that tritium had not yet migrated down to zone 2, in 1979. For the present
study, the tritium concentration ‘> WM-0039, in zone 2, is 2.3E6 pCi/1. The
reported tritium level is near .. detection limit at the upgradient boundary
well (WB-0802), and is below detect.on at the downgradient boundary well
(WB-0102). Tritium levels are consistent with previous recent measurements

(CNSI 1985) indicating that the collected samples are representative of normal
groundwater conditions.

In general, shallow groundwater at the Barnwell site is of good quality. Low
concentrations at the boundary wells indicate that activities at the adjacent
SRP and Barnwell Nuclear Fuel Plant have not affected groundwater beneath the
LLW facility. Concentrations of cations, anions, and metals are similar at all
wells. Chromium is detected (at the detection 1imit) at wells WM=-0039 and
WM-0074. The split for WM-0039 indicates a somewhat higher concentration that
may be due to adjustment of the analytical results for spike recovery (see
Ketelle et al. 1985). Lead concentrations are highest at wells WM-0035 (0.005
mg/1) and WM-0.74 (0.006 mg/1). These concentrations indicate minimal effect
of waste disposal activities on groundwater quality. Nitrate (NO;) is highest
at WB-0102 (16 mg/1), the downgradient well, which may reflect fertilizer
application. Notably, the next highest nitrate concentration is observed at
WM-0802 (9 mg/1), the upgradient well. Sulfide, which is below the detection
limit at the upgradient well, is detected in low concentrations at the other

wells. The highest manganese concentrations are observed at WM-0035 (0.016 mg/1)

and WM-0039 (0.017 mg/1).

The organic indicator parameters TOC and TOX are low and very similar for all
sampled wells. As these indicators suggest, very few organic constituents are
observed above detection limits (see Appendix B). Chloroform is detected in
all samples with the highest concentrations at WM-0039 (14 and 12 pg/1) and
WM-0074 (8 pg/1). Tetrachloroethylene is detected in the sample from WM-0074
and in one of two samples from WM-0039. Trichloroethylene is also detected in
only one of the two samples from WM-0039. Toluene is not detected in any of
the 5 samples. Xylene was not analyzed for because it is not a standard RCRA
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Table 8 Metals and anion concentrations in Barnell groundwater samples, 14 May 1985
(from Ketelle et al. 1985)

Units of Well well = well well well wWell well
Parameter Measurement WB-802 wWB-802-1 wB-102 wWM-0035 wM-0074 wM-0039 WM-0039-1
Metals measured by atomic absorption
Ag mg/ 1 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0005
As " <0.001 b <0.001 <0.001 <0.001 <0.001 <0.056
Ba " <0.02 <0.02 <0.02 <0.02 <0.02 0.24 0.072 e
Cd " 0.004 0.003 0.002 0.005 0.003 0.003 <0.008}
Cr . <0.001 b " <0.001 <0.001 0.001 0.001 <0.022c
Cu - 0.003 <0.01 0.002 0.014 0.001 0.001 <0.07§
Pb " 0.001 b 0.001 0.005 0.006 0.001 <0.01
Ni . <0.005 <0.016° <0.005 <0.005 <0.005 <0. 005 <0.014Cc
Se " <0.001 b <0.001 <0.001 <0.001 <0.001 0.0011
Sb " <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Hg . <0. 00005 b <0.00005 <0.00005 <0.00005 <0.00005 b
Anions
Br » <5 <5 <5 <5 <5 <5 <5
C1 » 3 3 3 2 3 2 2
F - <1 <1 <1 <1 <1 <1 <1
C0, Y 0 0 0 0 0 0 0
HCO4 - 3 0 2 3 13 0 5
NO, g <5 <5 <5 <5 <5 <5 <5
NO, P 9 9 16 <5 6 <5 <5
S04 | <5 <5 <5 <5 <5 <5 <5
Cyanide " <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Sulfide . <0.01 <0.01 0.01 0.03 0.07 0.02 <0.01
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fable 9 Cation concentrations in Barnwell groundwater samples, 14 May 85
(from Ketelle et al. 1985)

Units of well well - Well well well well well a
Parameter Measurement wB-802 wB-802-1 wB-102 wWM-0035 wWM-0074 wM-0039 wM-0039-1

Cations measured by inductive coupled plasma

Al mg/1 <0.2 b <0.2 <0.2 <0.2 <0.2 b

B " <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 e
Be o <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 0.008
Ca " 1.4 1.3 1.1 1.6 4.9 2.4 2.2 .
Co » <0.02 b <0.02 <0.02 <0.02 <0.02 0.011c
Fe - <0.03 <0.001 <0.03 0.4 <0.03 <0.03 0.041
Ga - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hf - <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06

. » 0.1 <0.1 0.2 0.2 0.4 0.1 0.1

Li . <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Mg " 0.52 0.5 B 1.3 0.13 0.28 0.2 0.19 &
Mn 3 <0.003 <0.016 0.0072 0.016 0.0063 0.017 0.034
Mo - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Na . 2.1 2.2 2.2 1.4 1.8 1.3 1.6

P - <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Si - 2.7 e.7 2.8 - 5 4 2.0 2.7 2.8

Sr " <0.005 <0.005 0.01 <0.005 0.015 0.0062 0.0059%
Ti " <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 -
') - <0.03 <0.007 <0.03 <0.03 <0.03 <0.03 <0.006c
In . 0.039 0.041 0.08 0.029 <0.02 0.073 0.095
Ir " <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06

aSalples WB-802-1 and WM-0039-1 are duplicate samples obtained for quality assurance analyses.
baecovery of spike to QA sample was less than 100%, therefore, no sample concentration can be computed.

Cvalue is computed on the basis of remainder values in excess of 100% spike recovery from QA sample. Refer to
section for spike recovery data.
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Table 10 Radiological analyses, total organic carbon, and total organic halides of Barnwell
groundwater samples, 14 May 85 (from Ketelle et al. 1985)

Well well well wWell wWell well well

Parameter wB-802 wB-802-1 wB-102 wM-0035 WM-0074 WM-0039 wM-0039-1
Tritium 8104945 11884572 <810 16744999 2.7E4+1.9E3 2.3E648.1E4 2.3F618.1E4
Gross alpha 0.51%2.24 2.16%2.97 2.702.971 16.4745.94 2.16%3.24 2.16%2.7 0.92+2.35
Gross beta 1.62+2.7 4.32+2.97 <2.742.97 9.45+3.51 0.76%2.62 2.7%2.97 1.6242.7
Cs~-137 <13.5 <13.5 <10.8 <10.8 <10.8 <8.1 <10.8
Co-60 <16.2 <13.5 <10.8 <8.1 <10.8 <13.5 <13.5%
All values are pCi/L.

Unit of well well well a Well Well Well well
Parameter Measurement wM-0035 wM-0039 wM-0039-1 wM-0074 WB-102 WB-802 HB-SOZ'Ia
T0C mg/ 1 1.9 0.97 0.91 0.29 0.45 0.24 0.54
TOX ug/1 10 7 7 5 7 7 10

aSa-ples WM-0039-1 and WB-802-1 are duplicate samples obtained for QA purposes.



scan constituent. No other organic constituents are observed above detection
limits. These resulis indicate that the LLW disposal units have had a very
minor effect on the nonradiological quality of onsite groundwater.

The sample from WM-0035 has a hydrocarbon content which might be related to
petroleum products (Ketelle et al. 1985; Appendix B). Two fuel pumps are
located about 50 ft to the southwest of WM-0035 and it is possible that fuel
leaking from underground storage tanks migrated upgradient to this well due to
heterogeneity of the near surface geology. CNSI (1985) indicated that the
relative mixture of hydrocarbon components in this well was similar to gasoline
(see Appendix E).

Results of a CNSI nonradiological monitoring program at 50 wells during
1982-1983 (see Appendix E) indicate organic chemical contamination at the site.
Table 11 is CNSI's summary of benzene, toluene, xylene, and total volat:les
concentrations in samples from onsite wells (CNSI 1985). Toluene and xylene
were highest at WM-0035 which, as discussed above, may be contaminated by
gasoline. However, these constituents were also detected at several other
wells in significant concentrations. Total volatile measurements were high for
several onsite wells. Chloroform, 1,2-dichloroethanre, 1,1,1-trichloroethane,
tetrachloroethylene, acetone, and isoproponal were detected in elevated con-
centrations. Concentrations of individual organics were typically less than

1 mg/1 and several constituents were detected in only one or two wells. Organic
constituent concentrations were very low at site boundary wells (WB series):
the highest total volatiles was 11 pg/l, composed entirely of toluene. As
discussed above, this contamination may be due to petroleum product. However,
the reported occurrence of toluene and xylene in several onsite wells does
indicate that these constituents have been released to groundwater from the
disposal units, whether the source in the waste is petroleum product (absorbed
oil, for example) or liquid scintillation media disposed of prior to 1978.
Absence of toluene in samples taken for the present study (Ketelle et al. 1985;
Appendix B) may indicate that variability in site hydrology or source release
rates causes transient effects in nonradiological groundwater quality.

Groundwater from shallow aquifers is a water supply source in the site vicinity

(Law Engineering 1970). Concentrations of nonradiological constituents at water
supply wells, particularly those screened in shallow units, could be reviewed

to assess whether or not there is a potential health and safety problem. These

data were not reviewed for the present study. However, concentrations of indi-

vidual organics are very low in onsite wells and are below detection at boundary
wells (WB series).

D. Conclusions

The following preliminary conclusions are made:
The overal] extent of organic chemical contamination of groundwater at the
Barnwell LLW facility is low. The highest organic constituent concentra-
tion from this study is 14 ug/)1 for chloroform in a well about 10 ft from

a disposal unit. Previous efforts have found no organic chemical concen-
trations above 1 mg/] in groundwater.
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Table 11 Summary of benzene, toluene, xylene, and total volatiles
concentrations (pg/1) in selected wells for CNSI study
(1982-1983)( from CNSI 1985)

Sample Point Benzene Toluene Xylene Total Volatile Organics
WM-0019 8 <1 <1 32
WM-0021 <1 13 <1 30
WM-0022 <1 2 - 92
WM-0032 <1 2 <1 R}
WM-0033 <l 2 2 13
WM-0034 1 7 11 33
WM-0035 <1 70 124 e
WM-0037 ~e <1 3 .o
WM-0039 8 <1 1 100
WM-0041 2 <l 1 8
WM-0042 <l <l <1 6
WM-0043 <1 <1 R 100
WM-0044 3 1 2 60
WM-0045 <l 1 2 22
WM-0046 <1 <1 2 8
WM-0047 <1 <l 2 14
WM-0048 b 1 1 -
WM-0049 - - .- -
WM-0050 <1 <l 2 91
WM-0051 1 <1 <l 5
WM-0052 <1l 3 <1 20
WM-0054 <1 <1 5 430
WM-0055 <1 5 2 9
WM-0056 <1 8 1 35
WM-0057 <l <1 <l 14
WM-0070 <1 1 <1 6
WM-0071 <1 1 <1 4
wWM-0072 <1 <1 <1 <1
WM-0073 1 2 <l 3
WM-0074 <1 2 <1 26
WM-0075 <1 <1 <1 20
WM-0089 <1 1 <1 40
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The occurrence of organic contamination in five onsite wells follows the
same trend as tritium occurrence: organics (except for hydrocarbons in
WM-0035) are detected in 2 wells with elevated tritium levels located
adjacent to disposal units. Chromium and lead appear to be at background
levels. Based on CNSI (1985) data, toluene and xylene, associated with
liquid scintillation media and petroleum products, appear to have migrated
from the disposal units to groundwater in the past. Toulene is not
detected in the present study. Three common organic solvents, chloroform,
tetrachloroethylene, and trichloroethylene are detected at very low con-
centrations in groundwater adiacent to waste disposal units.

There is no apparent effect of activities at the adjacent SRP or Barnwell
Nuclear Fuel Plant on the nonradiological quality of shallow groundwater
beneath the site.

For future sampling, wells close to disposal units are the only ones
likely to contain organic chemicals in measurable concentrations.

Only limited data have been collected to assess nonradiological contamination
of groundwater at the Barnwell LLW facility. Therefore, these conclusions must
be considered preliminary in nature.
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IV. SUMMARY AND CONCLUSIONS

Groundwater sampling at low-level radioactive waste disposal sites indicates
nonradiological contamination by organic chemicals, primarily organic
solvents. At the Sheffield LLW site, organic solvents typical of groundwater
contamination associated with municipal, industrial, and hazardous waste
disposal are measured in significant concentrations. Three wells exhibit
1,1,1-trichloroethane concentrations over 1 mg/1. Concentrations of several
organics exceed EPA's proposed drinking water standards. Hydrocarbons
associated with petroleum products were alsc detected.

In groundwater samples from the Barnwell site, organic chemical concentrations
are very low. Chloroform is detected in all wells at the Barnwell site in low
concentrations, with a peak of 14 ug/1. Two other organic solvents are
identified at or below detection limits in two wells adjacent to disposal
units. The only other organic chemicals identified above detection limits
were semi-volatile constituents associated with petroleum products. In a
previous study by the facility operator, toluene and xylene were the organic
chemicals whose concentrations were highest, although they are not detected in
samples for the present study. At both these sites, results indicate that
organic chemicals are being released by the LLW disposal units.

Previous samples from trench sumps and onsite wells at two other LLW sites have
also indicated organic contamination from LLW. In particular, toluene and
xylene have been detected, in addition to organic solvents. The xylene con-
centration is usually about one order of magnitude lower than the to'uene
concentration. Concentrations of these constituents typically drop over time
indicating a relatively brief persistence in groundwater. Toluene and xylene
are at or below detection limits at Sheffield and Barnwell in the present study.

An appropriate approach to regulating disposal of potentially hazardous waste
mixed with LLW should consider that the groundwater contaminants identified at
these sites are primarily organic solvents, and not other components identified
in BNL's waste generator survey (Bowerman et al. 1985) as major mixed waste

streams. For example, lead and chromium have not been detected above background
levels at any LIW site.

The sampling program has also identified important considerations for future
efforts. Analytical resuits for volatile organic chemical concentrations are
very sensitive to the sampling method. To properly preserve these components,
the special teflon bailer, with organics vial inside the bailer, should be
used. Samples from wells closest to the disposal units are likely to contain
higher concentrations than LLW site boundary wells, if contamination is
present.
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PRELIMINARY SAMPLING PROGRAM
3 JAN 85

The Resource Conservation and Recovery Act (RCRA) mandates the Environmental
Protection Agency (EPA) to regulate the disposal of hazardous substances with
the exception of source, special nuclear and byproduct materials regulated
under the Atomic Energy Act. Provisions in the regulations promulgated under
the two acts have created confusion and uncertainty regarding the roles and
responsibilities of NRC and EPA in regulating disposal of potentially hazardous
non-radfoactive constituents comingled with radioactive wastes. An Ad Hoc
Task Group has been addressing this issue since February 1984, WMLU is
currently revising a Task Plan which includes assessment of the hazardous
non-radioactive component of generated LLW, and evaluation of disposal
experience at existing LLW sites.

This preliminary sampling program is a part of the second half of the Task
Plan on disposal experience, and has the specific objectives:

¢ Order of magnitude assessment of the migration of hazardous chemical
constituents (RCRA) from LLW trenches at Sheffield and Barnwell

Provide preliminary data to assess the need and scope for a comprehensive
sampling program and other activities

Provide insight on potential problems prior to comprehensive sampling

Assist in optimizing sampling locations and analyses for the
comprehensive sampling program,

For both Sheffield and Rarnwell, 4 well samples and 1 trench sump sample will
be analyzed for non-radioactive hazardous chemical constituents using EPA
methodology. This methodology includes a screening method for all RCRA listed
(Appendix VIII) organ1c compounds., The sanp11ng and analysis will be performed
by ORNL under an URFO contract. Dan Goode (WMGT) and Derek Widmayer (WMLU)
will oversee the sampling at both sites.

PROPOSED SITES AND SAMPLING LOCATIONS

Sheffield, I114nois - Not recefving waste, U.S., Ecology, BNL recently
performed trench inventory, site extensively monitored
by USGS (100 wells), current USRS contract on site characterization and
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probably contains water, |

found in 9 onsite wells (1984), TEPA
n trace quantities, hazardous waste site
ite adjacent, WMLU' and WMGT have been
S fner. P
] haffner, M.

icensee rpD“r?q'

see Figures A-1 and A-2)
water, near chem waste site, 'worst
pebbly unit, fastest pathway,

loser to pond

near Tren ] s, hot near chem A‘ir’;'

Chem-Nut ‘pdy‘ about 46% of current
lume, humid coastal plain, many wells

" 14 found in a soil core 10 ft from trench,

6 ¢ 1 locations for certain chemical

rs, WMl xpects data (report?) soon (1 month?),
ground, has SNM license from NRC (D, Widmayer, P.M.,
lear has own hydrogeologist, USGS (Cahill) ha

to, BNL has sampled for organics.
1ol o ilrzlv*(nl A3 and A.

ritium, beta (BNL data

, high tritium, migration from trench
minor tritium

several constituent




alternates
6. Trench 5, high tritium, high organic carbon
7. CN-2 (shallow), near trench 8, high tritium
Trench 7, high tritium, beta, and alpha

9. CN-1E, (near 1W) shallow, 15 mg/1 dissolved organic carbon
10. CN-5 or 6.

SAMPLING PROCEDURES

Sampling will be performed by R. Ketelle and one assistant from ORNL; D. Goode
will be along for observation. In addition, D. Widmayer will observe at
Barnwell site.

Stabilization - Wells will be purged to insure that sample represents ambient
roundwater. For high K zones, monitcr temperature, pH, E conductivity
flow-through system?) to assess stabilization (about 5 well volumes). For

Tow ¥ zones, pump dry 1 or 2 times, then take sample. Seperate pump for

purging and sampling. Purge pump will be supplied onsite by licensee (or
USGS, etc.).

Field measurements

¢ Temperature

° pH

® dissolved oxygen (with meter)
specific conductance (meter)

c

Sampling will be performed with double valved teflon bailers or bladder pumps.
Sample will be emptied (minimizing bubbling) into seperate glass or plastic
containers with appropriate preservatives for each analysis. Aluminum foil
will be placed inside volatiles container covers to prevent vapor transport,

Samples will be placed immediately into cooler. At end of day, cooler will be
express mailed to ORNL for analysis.

Sample quantity will be sufficient to perform analyses in triplicate (if
necessary) and to perform QA/0C splits, etc.

Samples will be labeled in the field with Lab ID number only, this number will
be recorded and correlated with well or trench sump number by ORNL and NRC

:tafg. A1l procedures will be thoroughly documented (see attached sample
orm).
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CHEMICAL ANALYSES

The attached table supplied by ORNL describes the analyses to be performed.

Proposed EPA Method 8600 will be used (FR 49-191:38786-38809, October 1, 1984).
This method provides steps and criteria for screening samples for all listed
(appendix VIII) organic constituents. In addition, certain samples will be
analyzed for EPA hazardous metals, major cation/anions, TOC, TOX. Specific
conductance and pH will be measured in the lab to compare to field values.
Gross alpha, gross beta, and tritium will be measured for all samples to
correlate to previous monitoring data.

QA/QC
Results will be delivered to NRC as letter report, containing documentation of

all sampling and analysis procedures, numerical results with error bars, QA/QC
documentation, including splits, and summary discussion.
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Table 1

Parameters, Analytical Methods, and Costs

Parameter

Method Costsd

Hazardous MetalsP
Silver
Arsenic
Barium
Cadmium
Chromium

Copper
Mercury
Lead
Nickel
Ant imony
Selenium

Major CationsDsC

Major Anionsb.d

Total Organic CarbonD
Cyanidesd

SulfidesP

Total Organic HalogenP
Halogenated Volatile Organics®
Non Puyrgeable Organics®
Total Aromatics®

Total Nitrogen-Phosphorus®
Derivitization Procedures®

Nor. Halogenated Volatile Organics®

Graphite Furnace AA

Cold Vapor AA
Graphite Furnace AA

Inductive Coupled Plasma
Anion Chromatography

€PA 9010
EPA 9030
EPA 9030
EPA 8010
ePA 3560F
EPA 8610
EPA 8620
EPA 8630
EPA 8015

Acrolein, Acrylonitile. Acetonitrile® EPA R030

2 Cost in dollars per sample.

Analysis for this parameter will be performed on all samples.

C Cation< included in ICP analysis are included in Table 2.

d Anions included in Anion Chromatography analyses are included in Table 3.

€ Analysis required only if indicated in performing 8600 Decision Matrix, cost
includes contingency for positive identification of compounds.

fMethod 3560 will be performed using an approved variation of Method 3560.
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EXECUTIVE SUMMARY

A reconnaissance evaluation of ground water contamination by hazardous
substances at two low-level radioactive waste disposal sites; the U.S.
Ecology facility at Sheffield, [1linois, and the Chem-Nuclear facility at
Barnwell, South Carolina, was performed for the U.S. Nuclear Regulatory
Commission (NRC). Ground water sampling and analyses were performed by
staff of Oak Ridge National Laboratory using orocedures recommended by the
U.S. Environmental Protection Agency.

At both sites, background wells and wells which have contained varying
concentrations of tritium in previous monitoring activities were sampled.

At the Sheffield site a sample was also obtained from a trench sump, but no
trench sumps contained water at the Barnwell site.

Analytical results indicate that tritium is the principal mobile
contaminant at both sites. At the Sheffield site, tritium levels exceed the
drinking water limit in two downgradient wells located outside the perimeter
of the disposal site area. At Barnwell, tritium levels exceed the drinking
water limit in wells located adjacent to disposal trenches but do not exceed
drinking water limits at a downgradient well located at the site boundary.

At the Sheffield site, significant concentrations (hundreds to
thousands of parts per billion) of volatile organic campounds were detected
in all the wells sampled. Identification of the source of volatile
compounds is beyond the scope of this study. Semi-volatile compounds
detected in samples from Sheffield include Di-N-Butyl pthalate, cyclohexene,
dioxane, a glycol compound, and an unidentified chlorinated or oxigenated
hydrocarbon. At Barnwell, only traces to low concentrations of volatile
organic compounds were detected. Aliphatic hydrocarbons were detected in
one well at Barnwell. None of the samples from either site showed

concentrations approaching the EPA groundwater protection 1imits for EPA
listed inorganic metals.






RESULTS OF RECONNAISSANCE EVALUATION OF HAZARDOUS CHEMICAL
MIGRATION IN GROUND WATER IN THE VICINITY OF
TWO LOW-LEVEL RADIOACTIVE WASTE DISPOSAL FACILITIES

1.0 INTRODUCTION

The purpose of the work reported her2 was to perform a reconnaissance
evaluation of hazardous constituent migration from low level radiocactive
waste disposal trenches at two sites. Hazardous constituents are defined by
and listed in Appendix VIII of the Envirommental Protection Agency Resource
Conservation and Recovery Regulations (40 CFR 260). The two sites sampled
were the U.S. Ecology facility at Sheffield, I1linois, and the Chem-Nuclear
facility at Barnwell, Soutn Carolina. Both sites began operaticn prior to
promulgation of the NRC regulations (10 CFR Part 61) for low-level
radioactive waste disposal. These two sites were selected for study by the
J.S. Nuclear Requlatory Commission,

The scope of work performed included:

0 Visiting each site to obtain ground water samples fram five wells at
each site,

o Placing samples in appropriate containers with apropriate chemical
and physical preservatives.

0 Maintaining chain of custody documents on each sample.

0 Transporting samples fram the site to analytical facilities at
Oak Ridge National Laboratory.

o Performing and reporting the required analyses.

0 Providing quality assurance measures in the analytical program,

Preferred and a'ternative wells were selected by the NRC staff on the basis
of past monitoring data. Upon arrival at each site, a determination was
made as to the feasibility of sampling from the preferred wells. Factors
considered were present physical condition of the wells and the ability of
each well to provide sufficient sample quantity within a reasonable recovery
time.
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This report includes a discussion of field and laboratory methods,
presentation of rasults obtained at each site, and a discussion of the
results.
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2.0 METHODS

This section presents descriptions of general sampling procedures and
field measurements, sample preparation procedures, analytical technigues,
and quality assurance measures utilized in this study.

2.1 FIELD SAMPLING AND SAMPLE PREPARATION METHOOS

Field procedures included measurement of water level and total depth of
each well, hand bailing to purge the well, hand bailing of samples, and
sanple preservation and preparation for shipping.

2.1.1 Sampling Method and Field Measurements

Upon arrival at each sampled well, an initial water level measurement
was made using a conductive probe to indicate the water level in the well.
The total depth of the well was also measured with the probe. The volume of
water in the well casing was then computed to indicate the required well
purging volume.

At both sites (Sheffield and Barnwell) wells were purged of standing
water within the casing by hand bailing. Dedicated bailers were available
for all but one well at the Sheffield site and all wells had dedicated
bailers at Barnwell. Wells were purged of approximately three casing
vilumes of water or were bailed dry and allowed to recover prior to
sampling. At the Barnwell site, pH and specific conductance were measured
periodically during well purging to evaluate stabilization of these para-
meters quality prior to sampling. At the Sheffield site, pH and conductance
data were obtained at two of the wells. Oue to subfreezing temperatures the
other wells were purged as rapidly as possible prior to sampling. Well
purging details are reported for specific wells in Section 3.

2.1.2 Sample Preparation Procedures

Ground water samples were transferred from the bailer to the
appropriate sample containers in the field. Sample container type used,
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preservatives used are
>anples analyzed for dissclved metals
ilter at th prior to acidification to a pH less
Site, three samples were filtered
aining samples (4) were filterad and
Likewise, at the Sheffield site, samples
Cyanides were preserved with sodium hydroxide at the site
the preservative was added at the end of the day samples
stody forms were completed for all samples on
and
developed which provided anonymity
were in the laboratory., Al
the time of collection until they were

Jak Ridge National Laboratory

logical, and organic analjytical

ytical Methods

parameters analyzed included dissolved metals, anions,
Cyanide. Table 2 summarizes inorganic parameters, analytical
and EPA designation. The EPA priority pollutant metals (Ag, As,
8a, Cd, Cr, Cu, Hg, Ni, Pb, Sb, Se) were analyzed by graphite furnace atomic
dbsorption using the techniques specified in Table 2. Inductively coupled

plasma (ICP) was used to measure concentrations of other dissolved metals.

Sulfide and cyanide analyses were performed using the indicated analytical

techniques.




Table 1

Sample Containers, Preservatives, and Maximum Holding Times

Maximum Allowable

Analysis Container Preservative Holding Time
Metals 1-L p? Filter prior to 6 monthsd
acidification
HNO3 to ph<2
Cyanide l1-L p Cool 4°C, NaOH to 14 days
pH>12
Sulfide 1-L p Cool 4°C, add zinc 7 days
acetate plus sodium
hydroxide to pH>9
Other Anions l1-L p Cool 4°C 7 days
TOC 1-L p and Cool 4°C, HC! to 28 days
40 mL-GC Ph<2
with teflon-
lined septum
Gross Alpha 2-L p HNO3 to pH<2 6 months
Gross Beta
Gammas
Tritium 1L p 3 months
Total Nitrogen 2-L G with Cool 4°C, 0.008% 7 days
- Phosphorus teflon cap Nap5703
Total Aromataics
Non-Purgeable
Organics
Derivatization
Products
Volatile 2-40 mL G Cool 4°C, 0.008% 7 days
Organics with teflon- Na5703
lined septum
Acrolein 2-40 mL G Cool 4°C, pH 4-5 14 days
Acrylonitrite with teflon- with HNO3
lined septum
3pglyethylene

®Except for mercury for which maximum allowable holding time is 28 days.

CGlass

Source:

40 CFR 136, EPA Guidelines Establishing Test Procedures for

Analysis of Pollutants Under the Clnan Water Act, Friday,
October 26, 1984, Federal Register, Vol. 49, No. 20.
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Table 2

[norganic Analytical Methods

Parameter Analytical technique EPA designation
Ag GFAA 272.1
As Hydride 206.3
8a GFAA 208.2
Cd GFAA 213.2
Cr . 218.2
Cu b 220.2
Pb " 239.2
Ni " 249.2
Se Hydr ide 270.3
Sb GFAA 204.2
Hq Cold vapor AA 245.2
Al ICP 200.7
B " "
Be " .
C‘ " "
Co " .
Fe . .
Ga . o
Hf . .

K . "
Li . .
Mg » "
Mn " "
Mo . "
Na » .
P - "
Si . -
Sr " "
Ti y "
v . "
In . "
lr » »
Br IC
Cl .
F "
C TA 310.1
Hgag " "
NO2 IC
NO3 e
S04 -
Cyanide 335.1
Sulfide 376.2
Notes: GFAA - Graphite Furnace Atomic Absorption

Icp Inductively Coupled Plasma
! [on Chromatography
TA Total Alkalinity
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2.2.2 Radiological Analytical Methods

Tritium was determined by counting 2-mL portions of each sample mixed
with a scintillation cocktail on an automated liquid scintillation counter
with automatic quenching correction. Gross alpha and aross beta determina-
tions were made by evaporating 250 mL of samples on planchets and counting
the planchets on an automatic alpha/beta system programmed to correct
counting data for self absorption due to solids on the planchets. The
gamma-emitting radionuclides (137¢s and 60Co) were determined by
counting 900 mL contained in Marinelli beakers on Ge(Li) detectors inter-
faced to a multichannel analyzer for data acquisition.

2.2.3 Organic Analytical Methods

The analyses of these water samples for organic constituents was
essentially a two-fold approach. The samples were initially screened by the
Hierarchical Analytical Protocol (HAP) as outlined by the U.S. EPA (Ref.

2). This hierarchical approach is essentially a set of screening methods,
listed in Table 3, which are applied in the sequence outlined in Figure 1.
The idea behind such a screening approach is that if the sample being
analyzed passes the various test points in the screen, specific lists of
organic compounds can be considered absent fram the sample. On the other
hand, failing to pass the screen at a given test point indicated that
organic campounds from a given class may be present. Such failures reguire
further analytical testing not necessarily specified by the HAP, After
completion of the initial screen, samples which failed the HAP screen were
further analyzed by EPA Method 1625, (method for semi-volatile priority
pollutants, Federal Register, October 26, 1984) and by a method for volatile
organic compounds involving pentane extraction and a dual column capillary
gas chromatographic separation utilizing both electron capture detection and
flame ionization detection. Table 4 lists the priority pollutant volatile
compounds which are detected and quantitated by this method along with their
detection limits. The semi-volatile compounds detected and quantitated by
EPA Method 1625 are listed in Table 5. Table 6 identifies the classes or
organic compounds included in the various tables accompanying the HAP,
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Table 3

Summary of HAP Methods to Screen for Organic Constituents in Water

EPA Method No. Description Tables Eliminated?
9020 Total Organic Halides 3A,38
8010 Halogenated Volatile Organics 3A
3560 Reversed Phase Cartridge b
8610 Ultraviolet Absorption 4,5,8,9
8620 Total Nitrogen-Phosphorus 6,7

(Specific detection by Gas

Chromatography)
8015 Non-halogenated Volatile

Organic Constituents

8

8030 Heated Purge and Trap

(Acrolein, Acrylonitrile, and

Acetonitrile)
8630 Derivitization procedure to b

convert compounds to Ultra-
violet Absorbers

drhe Appendix VIII procedures list 10 different Tables of compounds.
Tables 3A, 2B, 4, . . ., 9 list different classes of Organic Compounds as
indicated in Table 6.

ONo tables are eliminated by this method, it is a sample preparation
procedure for other methods.
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Table 4

volatile Organic Compounds Determined by the Pentane Extraction Procedure

Compound Name NPDES No. Detection Limit, ug/L
Acrolein o1 10
Acrylonitrile 02v 10
Benzene 03v 10
Carbon tetrachloride 06V 10
Chlorobenzene o7v 10
1,2-dichloroethane 15v 10
1,1,1-trichloroethane 27V 10
1,1-dichloroethane 14v 10
1,1,2-trichlorcethane 28V 10
1,1,2,2-tetrachloroethane 23V 10
Chloroethane o9v 10
B8is(chloromethyl) ether 04v 10
2-chloroethyl vinyl ether 1ov 10
Chloroform 11y 1
1,2-dichlorobenzene 25 10
1,3-dichlorobenzene 258 10
1,4-dichloraobenzene 278 10
trans-1,2-dichloroethylene 26V 10
1,1-dichloropropane 17v 10
1,3-dichloropropylene 18v 10
Ethy! benzene 19v 10
Methylene chloride 22V 10
Methyl chloride 21V 10
8romoform osv 1
Dichlorobromomethane 12v 1
Trichlorofluoromethane 30v 10
Chlorodibromomethane o8y 1
Tetrachloroetnylene 24y 1
Toluene 25V 10
Trichloroethylene 29v 1
Vinyl chloride 31V 10




Table §

Semi-volatile Organic Constituents Determined by Method 1625

NPDES Detection NPDES Detection
Compound Code Limitd Compound Code Limita
2-Chlorophenol 1A 10 Fluoranthene 318 10
2,4-Dichlorophenc! 2A 10 Fluorene 328 10
2,4-Dimethylpheno] 3A 10 Hexachlorobenzene 338 10
4,6-Dinitro-0-Cresol 1A 10 Hexachlorobutadiene 348 10
2,4-Dinotropheno! 5A 10 Hexachlorecyclo- 358 10
2-Nitrophenol 6A 10 pentadiene
4-Nitrophenol 7A 10 Hexachloroethane 368 10
P-Chloro-M-Creso! 3A 10 Indeno(1,2,3-cd)pyrene 378 10
Pentachloropheno! 3A 10 [sophorene 388
Phenol 1CA 10 Naphthalene 398 10
2,4,6-Trichlorophenol 11A 10 Nitrobenzene 408 10
Acenaphthene 18 10 N-Nitrosodimethyl amine 418 b
Acenaphtylene 28 10 N-Nitrosodi-N- 428 b
Anthracene 38 10 Propylamine
Benzidine 48 10 N-Nitrosodiphenylamine 438 b
Benzo(a)anthracene 58 10 Phenanthrene 448 10
Benzo(a)pyrene 68 10 Pyrene 458 10
3,4-Benzofluoranthene 78 10 1,2,4-Trichlorobenzene 468 10
Senzo(ghi)Perylene 88 10 Aldr ine 1P 10
Benzo(k)fluoranthene 38 10 -BHC 2P 10
Bis(2-Chloroethoxy) 108 b -BHC k|4 10
Methane -BHC 4p 10
Bis(2-Chloroisopropyl) 118 b -BHC 5P 10
Ether Chlordane 6P b
B8is(2-Chloroisopropy!) 128 b 4,4'-D0T 7P 10
Ether 4,4'-DOE 8p 10
Bis(2-Ethylhexyl) 138 10 4,4'-000 9p 10
Phthal ate Dieldrin 10p 10
4-Bromophenyl Phenyl 148 b -Endosul fan 11p 10
Buty! Benzyl! Phthalate 158 10 -Endosul fan 12p 10
2-Chloronaphthalene 168 10 Endosul fan Sulfate 13p 10
4-Chlorophenyl Phenyl 178 b Endrin 14p 10
Ether Endrin Aldehyde 15P b
Chrysene 188 10 Heptachlor 16P 10
Dibenzo(a,h)Anthracene 198 10 Heptachlor Epoxide 17p 10
1,2-Dichlorobenzene 208 10 PCB-1242 18p b
1,3-Dichlorobenzene 218 10 PCB-1254 19p b
1,4-Dichlorobenzene 228 10 PCB-1221 0P b
3,3'-Dichlorobenzidine 238 b PCB-1232 21p b
Diethy! Phthalate 248 10 PCB-1248 22P b
Dimethyl Phthalate 258 10 PCB-1260 23 b
Di-N-Butyl Phthalate 268 10 PCB-1016 24p b
2,4-Dinitrotoluene 278 10 Toxaphene 25P b
2,6-Dinitrotoluene 288 10
Di-N-Octy! Phthalate 298 10
1,2-Diphenylhydrazine 308 b

(as Azobenzene)

3nits are ppb based on original sample.

b - No detection limit has been determined.
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Table 6

Listing of Classes of Organic Compounds in Various

Tables Related to the 8600 Methods

Table 3A:

Table
Tabie
Table
Table
Table
Table

Table

38:

h n

Volatile Halogenated Organics

Semi-Volatile Halogenated Organics

Non-Polar UV Compounds

UV Active, Semi Volatile Polar Organics

N/P Containing, UV Active Non-Polar Organics
N/P Containing, UV Active Polar Organics
Volatiles Derivatized by Method 8630
Non-Volatiles Derivatized by Method 8630

B-12



[t should be noted here that the Sheffield and Barnwell samples were
treated in a slightly different manner. Initial intent was to follow the
HAP as outlined in Figure 1 for the Sheffield samples. However, as the HAP
progressed it was evident that the Sheffizld samples would fail many of the
screening procedures. Upon failing a screening test one would hope to
follow with a nethod that would identify and possibly quantitate the
constituents responsible for the failure. However such qualitative and
quantitative procedures are not an inherent part of the HAP. Thus only
after about two weeks were the Sheffield samples subjected to analysis by
the pentane extraction method for volatiles and Method 1625 for semi
volatiles. In the case of the Barnwell samples these methods with their
inherent qualitative and quantitative capabilities were applied immediately.

2.3 QUALITY ASSURANCE MEASURES

In order to provide a check of laboratory accuracy, duplicate samples
were obtained from two wells at each site, spiked with an EPA quality
control material, and analyzed. The wells selectes for duplicate sampling
and analyses were the hackground well, a sample fram which was spiked with a
low concentration of standard, and the well suspected to be most
contaminated. At the Sheffield site, the trench sump sample was spiked, and
at the Barnwell site, a sample from a wel) adjacent to trenches was spiked.
Recovery of the spikes in each case is reported in Section 3.

Quality assurance for the organic analytical procedures was essentially
three-fold. For the HAP screen a "blind" standard was prepared and
submitted for analysis. This "blind" standard contained parathion,
fluoranthene, and trichlorophenol and would lead to “fails" in the screening
procedure for the polar extract, (from Method 3560) when tested by Methods
8610 and 8620. In addition the nonpolar extract fram Method 3560 should
fail Method 8610. Thus this "blind" standard should cause Tables 4, 5, and
7, (listed in the EPA in the HAP) to not be eliminated by the screen, For
the quantitative organic an2lyses two different sets of standards were
spiked into the water samples in the laboratory. Before extraction known
anounts of 2-fluorophenal, 2-fluoronaphthalene, and D10-phenanthrene were
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added to the water. These three compounds served as recovery standards for
the extraction. After extraction and before final concentration
D8-napthalene, D10-acenaphthalene, D10-Fluorene, Dl0-anthracene,
D12-chrysene, and D12-Benzo(a)pyrene were added to serve as internal
standards for the guentitation. This latter set of six deuterated standards
were selected to ensure presence of an internal standard at various
retention time intervals throughout the chromatogram during the gas
chromatography/mass spectrometry analysis of the semi-volatile extract,
(Method 1625).



3.0 RESULTS AND DISCUSSION

Results of sampling and analytical activities at Sheffield, I[1linois
and Barnwell, South Carolina are presented in this section.

3.1 SHEFFIELD LOW LEVEL WASTE DISPOSAL SITE

The U.S. Ecology Low Level Waste Disposal Facility is located three
miles southwest of the town of Sheffield, I11inois. The terrain in the
vicinity is gently rolling. At the site, an average of 17 m (55 ft) of
glacial deposits overlie Pennsylvanian age shale (Ref. 1).

3.1.1 Field Data and Description of Sampling Activities

On January 14-15, 1985, samples were obtained from Sheffield. Figure 2
shows the locations of wells sampled in this study. Well T-18 is a trench
sump weil, Well 523 is located very near disposal trenches, Wells 563 and
575 are both located in the offsite migration pathway (Ref. 1), and Well 574
is used as a background water quality well. Even though Well 574 is located
downgradient from the site, it has not shown éither tritium or organic
contamination in previous monitoring activities. ODuring bailing to purge
the stagnant water from the well, Wells 523 and 563 were bailed dry. Well
523 yielded only enough water to perform the organic anaiyses. All the
other wells yielded sufficient water to enable bailing at least three well
volumes prior to sampling. Because previous monitoring data indicate
elevated tritium content, water purged from well T-18 was collected in a 55
gallon drum and was poured back into the well after sampling was completed
to prevent spread of contamination,

Table 7 includes field data recc~ded during the sampling trip. Water
levels in wells, total depths, and well diameters were used to campute the
volume of water in the well. Specific conductance and pH data were obtained
on samples fram two wells using equipment at the U.S. Ecology onsite lab
facility. Temperature data recorded are not reliable ground water
temperatures because very low atmospheric temperatures rapidly cooled the
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Figure 2.

Location of walls sampled at the Sheffield site.
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Table 7

Susmary of Fieid Data Recorded During Sampling at She?field, [liinois

Well Information

Physicochemical Data

Well 1.D. Depth Nelzm Vol. of
and to Total 0 Well Water in Barled Specific
Date Sampled Mater Depth dater Col. Diam. Casing Vo lume Turntwe pH Conductince
(gallce) (gallon) F*) (umho/ cm)
Mell 563 41.29' 45 " 5.6' 4~ 3.6 2.5 38.4 7.5 -
1/14/85 5.2 38.4 6.45 840
7.9 38.4 6.47 B840
After ballive _i'Tons the well bailed down to near dry - allowed io recover prior to sampling
Well 575 32.56" 38.66"' 6.0' 4 3.9 2.6 38.5 6.45 860
1/14/85 5.2 356.5 6.37 850
7.9 5.4 6.13 850
10.6 38.4 6.15 850
Well 574 9.88' i9.58" 9.7* 4 6.3
1/15/85
Bailled 60 L 1/14/85
Bailed 20 L a.m. 1/15/85 prior to pulling samples
Mell 523 30.79* 33.5' 2.8 §*
1/15/85 4* screen
Balled approximately 1 gal a.m. 1/15/85 well was bLatled dry
Sampled for organics analyses only after recovery
Well T-18 17.2%' 22.42' §.2° 6" 7.6
1/15/85%

Balled agproximately 15 gallons prior to sampiing

Note: Al) baillers used were approximately 1L bailers.



samples. Conductance and pH data were not obtained from the other wells
because of inaccessibility by vehicle due to snow, and all three wells were
remote from the laboratory. Battery failure occurred rapidly in field
equipment due to low temperature, precluding use of field meters at the well
sites.

3.1.2 Laboratory Analytical Results
This section presents results of analyses obtained on the samples from
Sheffield, [11inois, Parameters are reported in three groups: inorganic,

radiological and organic parameters.

Inorganic Parameters

Table 8 includes the results of inorganic analyses on samples obtained
from four wells., Single samples were obtained and analyzed fram Wells 563
and 575, and duplicate samples were collected and analyzed from Wells 574
and T-18. Ground water obtained fraom Well 574 is presumed to represent the
local background gr und water quality. DNissolved constituents are
predominated by calcium, sodium, magnesium, and bicarbonate with minor
sulfate and chloride content. Trace metal concentrations are low.
Concentrations of the major dissolved constituents in T-18 are more than
twice the levels detected in the background well. Water quality in Wells
563 and 575 is intermediate between the water quality encountered in T-18
and the background condition,

The general trend observed for major dissolved constituents and several
trace constituents is lowest in Well 574, slightly higher in Well 575,
higher in Well 563, and highest in the Trench 18 well. Constituents which
show this trend include bicarbonate, sulfate, chloride, calcium, magnesium,
boron, cadmium, and nickel. Iron content is possibly related to well casing
materials and is higher in the steel cased wells than in the PVC cased
trench well. Potassium and sodium are highest in the trench well, lower in
the background well, and lowest in Wells 563 and S575.
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Results of Inorganic Analyses on Ground Water Samples from Sheffield,

Table 8

IMinois (1/14-15/85)

Par ameter Units Well Well Well Well Trench Trench
of 574 574-12 575 563 18 18-14
Measurement
Metals measured by atomic absorption
Ag ug/ml <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
As " 0.002 0.052b 0.005 <0.001 0.003 0.0420
Ba . 0.30 0.22 0.52 0.22 0.33 0.37
Cd . 0.0002 0.0005b 0.0002 0.0004 0.0007 0.0015b
Cr . 0.002 0.019b <0.002 <0.002 0.003 0.009b
Cu . 0.011 0.01 0.004 0.005 0.020 0.01
Pb “ <0.001 0.002 <0.601 <0.001 0.002 0.002
Ni " <0.005 <0.005 <0.005 0.011 0.028 0.046P
Se " <0.003 0.0070 <0.003 <0.003 <0.003 0.008P
Sb . <0.004 <0.004 <0.004 <0.004 0.007 0.008
Hg . <0.00005 0.0004b <0.00005 <0.00005 <0.00005 0.0014b
Anions

Br . <5 G <5 < % %
1 " 13 4 4 19 3 23
F - <1 <1 <1 <1 <1 <1
co . 0.0 0.0 0.0 0.0 0.0 0.0
HCOy . 436 440 563 562 1173 1161
NO, " 0.3 0.4 0.3 0.3 1.2 0.9
NO3 g <5 s <5 <% <5 G
S04 . 84 89 295 171 380 390
Cyanide “ <0.0014 <0.002 <0.0014 <0.0014 0.0016 0.0032
Sulfide » <0.1 <0.1 <0.1 <0.1 c <0.1
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Table 8 (Continued)

Parameter Units Well well Well well Trench Trench
of 574 574-14 575 563 18 18-14
Measurement

Cations measured by inductive coupled plasma

Al vg/ml <0.2 <0.2 <0.2 <0.2 0.44 0.34
B » 0.59 0.74 0.32 2.1 27 27
Be . <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Ca . 89 88 160 170 240 240
Co - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Fe v 0.44 0.4 0.65 0.22 0.28 0.22
Ga N <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hf . <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
K - 2.8 2.9 0.8 0.9 120 120
L » <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Mg . 47 46 70 69 120 120
Mn i 0.17 0.17 1.9 1.1 1.1 = |
Mo " <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Na " 53 52 18 17 190 200
P - <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Si v 9.9 9.7 16 14 11 11
Sr » 0.7 0.68 0.18 0.19 0.89 0.89
Ti " <0.02 <0.02 <0.02 <0.02 0.025 0.022
v . <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
In " <0.02 <0.02 <0.02 0.073 0.17 0.18
Ir ¢ <0.06 <0.06 <0.06 <0.06 <0.06 <0.06

aSamples 574-1 and Trench 18-1 are duplicate sample spilts obtained for quality assurance purposes.
byalue reported from a spiked sample with incomplete spike recovery - reported value is a maximum
concentration.

CSample was accidentally lost during preparations for shipping.



Radiological Parameters

Radiological parameters analyzed on the Sheffield samples included
gross alpha activity, gross beta activity, and tritium. Results of these
analyses are presented in Table ©. Statistical counting uncertainty is
expressed as the plus/minus range. Tritium was detected in Wells 575, 563,
and in the trench sump well. Insufficient sample was available for analysis
from Well 523, Tritium values obtained fram these samples are similar to
those reported by the [11inois Department of Nuclear Safety from samples
obtained in July 1983. Some beta activity was detected in the samples
obtained from the trench sump. No other significant beta activity was
detected and no significant alpha activity was detected in any of the
samples.

Tritium levels in Well T-18 (3,8E5 pCi/L), well 563 (1.7€5 pCi/L), and
Well 575 (1.5€5 pCi/L) are above the 2.0E4 pCi/L primary drinking water
l1imit for tritium,

Organic Parameters

Total organic carbon (TOC) and total organic halides (TOX) analyses
were performed on samples from all wells. Results of these analyses are
presented in Table 10. TOC and TOX show, in general, the same relative
concentration trend as tritium and major dissolved constituents previously
discussed.

Table 11 shows the results obtained for the HAP screen of the Sheffield
water samples., It is evident fram these results that many classes of
compounds were not eliminated. This is quite understandable because the
requirements to pass Method 8610, (ultraviolet absorption) specify that the
absorbance between 220 nm and 310 nm should not exceed 0.005 when measured
relative to the upgradient sample. Many single constituents originally
present at concentrations on the order of 1 ppb can give rise to absorbances
of this magnitude. The results of the HAP for each of the Sheffield water
samples can be summarized as follows:
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Results of Radiological

Table 9

Analyses Performed on Ground Water Samples from Sheffield, I1linois (1/14-15/85)

Parameter Units wWell well well Well Trench Trench
of 574 574-14 575 563 18 18-14
Measurement
Gross alpha pCi/l 19+108 2.7+111 81+135 81+135 81+135 39+122
Gross beta - 54+125 5.4+119 <108 13.5+127 1.36342.4€2 1.2E3+2.4E2
Tritium » <810 <810 1.56542.763 1.7€5+42.7€E3  4.3E5+2.7E4 4.3E5+2.7E4
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Table 10

Results of Total Organic Carbon and Total Organic Halides Anal yses,
Sheffield Water Samples (1/14-15/85)

Unit of well Well Well well Trench Trench well
Par ameter Measurement 574 574-12 575 563 18 18-12 523
TOC ug/ml 2.8 1.9 2.9 10 48 43 40
TOX ug/1 3,950 b 3,600 140 11,000 2,250 5,450

asamples 574-1 and Trench 18-a are duplicate sample splits obtained in the field for Quality
Assurance purposes.

Dsample bottle broke after receipt at lab while warming.



Table 11

Summary Showing Which Tables of Organic Compounds May Be Present
in Sheffield, I11inois Water Samples (1/14-15/85)

Sample Tables of Oroanic Compound

Well 575 (1636) X X X - - - X
well 563 (1638) X X X - - - X
Trench 18 (1639) X X X X - X X
Trench 18 (1640) X X X X - X X
well 523 (1643) X X X - - - X
well 574 (1637/1641) - X X - - - -

(X)Indicates a table that could not be eliminated.

(-)Indicates a table that cou'd be eliminated.
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Well 5§75, This sample has relatively low organic content with the bulk
of this organic content being volatile. There appear to be two major
volatile halogenated constituents (Method 8010) and several additional
non-halogenated volatile constituents.

Well 563. The semi-volatile and non-volatile organic content appears
to be low; however, the organic volatiles content (both halogenated and non-
halogenated) appears to be quite high with the chromatographic >~files from
Methnds 8010, 8015, and 8030 all showing several major _hromatographic pedks

Trench 18, Water samples from this trench showed very high organic
content including both volatile and semi-volatile cmpounds. In the
halogenated volatiles profile (Method 8010), there are at least eight major
components. [n like manner, the ultraviolet spectrum of the reversed phase
extract (Method 8610) showed the highest intensity of any sample.

Well 523. This weli showed fairly high organic content with both the
volatile methods (8013, 8015, and R030) and general method (8610) showing
positives.

well 574, This was the upgradient sample. Thus, only the volatile
results can be compared with the other samples; but in all cases (Methods
8010, 8015, and 8030), this sample showed the lowest response for organic
volatile campounds.

Because each of these samples failed one or more of the HAP screening
tests, the samples were analyzed for both volatiles and semi-volatiles. The
pentane extraction method along with Methods 8010, 8015, and 8030 were used
for volatiles and Method 1625 was used for semi-volatiles. A number of
volatile and semi-volatile organic compounds were tentatively identified in
gas chromatograms obtained after campletion of the EPA Method 8600 analysis
(Appendix B). The accuracy of reported concentrations is questionable
because the samples had aged considerably prior to analysis and the analyzed
sanples were aliquots from bulk samples rather than from valid volatile
sample vials., The data in Table 12 represents an estimate based on
chromatographic area without regard to individual calibrations. However,
this estimation should reflect the relative amounts of volatiles in the
Sheffield Samples with Trench 18>Well 523>Well 563>Well 575>Well 574, For
the semi volatile organic constituents EPA Method 1625 was followed. Here
the sample was prepared by solvent extraction and the analysis was carried
out by Gas Chromatography with mass spectrometry detection. The method is
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Table 12

Estimate of Volatiles in Sheffield Water Samples (1/14-15/85)

Sample Estimated Concentration, ppb
Well 575 200
well 574 170
well 563 500
Trench 18 1800
well 523 1450
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designed to identify and quantitate the compounds listed in Table 13,
(except those compounds listed under “Other Campounds Detected”. As shown
in Table 13 only di-N-butylphthalate and several "other compounds" were
detected in these samples. [t should be pointed out that phthalates are
common industrial chemicals and in some situations are almost wiquitous.
Thus the content of semi volatile organic campounds in these waters does not
appear to be significant.

3.1.3 Quality Assurance Assessment - Sheffield Analytical Program

Measures taken to quantify the analytical accuracy of this study
included analysis of an EPA quality control check sample as a blind control,
spiking two duplicate sample sets with the same EPA material, and analysis
cf two internally prepared organic standard samples.

Table 14 presents EPA data on the quality control material used
including average concentrations, percent error at the 95% (2¢) confidence
interval, the value obtained by ORNL for the material, and the percent
deviation of the ORNL value from the EPA average. The ORNL determinations
are well within the 95% confidence interval for all elements except Hg.
Analysis of other EPA standards for lower concentrations of Mg were accurate
within 4%, therefore the reliability of the EPA quality contro) material for
Hg is in question.

Table 15 presents results of analyses of the two ground water samples
which were spiked with the inorganic control., This table shows the
analytical recovery of the EPA QC material spiked into natural water sanples
with a relatively complex chemical composition. In such a situation, the
potential exists for chemical effects which lead to incomplete spike
recovery or chemical interference in analyses. The spiked concentrations
were above the regulatory limits for the EPA toxic metals and for some
analyses, dilutions were required to bring the sample concentrations into
the proper range for analysis. The process of sample dilution also
introduces error in the final analytical volume.

The table includes the value determined on the unspiked duplicate
sanple and the spike concentration added. For elements which were detected
above the detections limit, the detected value plus spike concentration




Table 13

Semi-volatile Qraanic Constituents in the Sheffield, [1linois Samples
(1/14-15/88)

NPDES Detection well Trench
Compound Code Limigd 57§ 563 523 S/ 18

2-Chlorophenc) 1A 10
2,4-Dichlarophena! , 10
2,4-Dimethyl phencl 10
4,6-Dinitro-0-Cresol 10
2,4-Dinotrophenc) 10
2-Nitropheno!l 10
d-Nitropheno! 10
P-Chloro-M-Creso) 10
Pentachloropheno! 10
Pheno! ] 10
2,4,6-Trichlorophena) 10
Acenaphthene 10
Acenaphtylene 10
Anthracene i0
Benzidine 10
Jenzo(a)anthracene 10
Senzola)pyrene 10
J,4-Benz0flyoranthene 10
Senzo(ghi)Perylene 10
Senzo( k) fluoranthene 10
Bis(2-Chloroethony) )
Methane
8is(2-Chloroisopropy!)
Ether
81s(2-Chloroisopropy!)
Ether
8is (2-Ethyihexy!)
Phthalate
4-Bromopheny| Phenyl
Buty! Benzy! Phthalate
2-Chloronaphthal ene
4-Chloropheny! Pheny!
Ether
hr ysene
Dibenzol a,h)Anthracene
1,2-0ichliorobenzene
1,3-0ichloraobenzens
L,4-D1chlorouenzene
3,3 -Oichlorcbenzidine
Ofethy! Phthalate
Dimethy! Phthalate
O1-N-Buty! Phthalate
2,4-Dinitrotol uene
2,6-01initrotolvene
D1-N-Octy! Phthalate
1,2-0iphenyinydrazine
(as Azobenzine)
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
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Table 13 (Continued)

NPOES Detection Wel! Trench
Compound Code Limite 57 563 523 Sn 18
Hex achlorocye | o- ise 10
pentadiene
Hexachloroethane 368 10
Indeno(1,2,3-cd)pyrene s 10
Isophorene a8
Naphthal ene 39 10
Nitroben zene 408 10
N-Nitrosodimethy)l mmine 418 b
N-Nitrosod!-N- 428 b
Propyl mine
N-Nitrosodipheny| amine 438 b
Phenanthrene 448 10
o yrene 458 10
1,2,4-Trichlorobenzene 468 10
Aldrin P 10
-8HC 2r 10
-3MC » 10
-BMC @» 10
-8MC P 10
Chlordana L b
4.4'-007 4 10
4,4'-00E 8p 10
4,4'-.000 90 10
Dieldrin 100 10
-Endosul fan i1e 10
-Endosulfan 12 10
Endosul fan Sulfate 1w 10
Endrin L4P 10
Endrin Aldehyde 15p b
Heptachlior 16P 10
Heptachlor Epoxide 17 10
PCB-1242 180 b
PCB-1254 199 b
pCs-1221 200 b
PCB-1232 21p [}
PCB-1248 220 o
PC8-1260 2w b
PCB-1016 240 b
Toxaphene 250 b
Other Campounds Detected
Cyclohexene >10 »>10 »>10 »>10 50
Dloxane >10 »>10 »>10 »>10 50
Glycol wa nitrogen function 0
Hydrocarbon w/cl and/or 0 0

®nits are ppd based on original sample.

No entry seans that campound was not detected,

b - Mo detection 1imit has Deen determined.

0 - Compound detected at concentration less than 10 ppb.
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Table 15

Results of Inorganic Quality Control Analyses - Sheffileld Anal ytical Program
Concentrations in ug/ml

TRENCH S0P WELL

L lement

Unsp iked
Sample
Concentration

Spliked Unsplked 9iked
Splhe Sample Max i % Sample Splke Sample
Concentration Concentration Erros Concentration Concentration Concentration

Maximum %
Error

373 <0.573
A1 0.119
16 <0.117
L0185 <0.027%
A9 0.16
130 <0.15
.168 <0.
395 1.

0
0
0
0
0
0
0
0
0.

EXPECTED RANGE EXPECTED RANGE

373 0.573
17 0.119
16 <0.117
L0185 <0.027%5
A29 0.16
130 <0.15
.168 0.191
.39 <0.425
0.235
1.273
<0.0044
<0.163
<0.0265
<0.462
0.568

<0.
0.
<0.
<0.
<0.
<0.
0

ePeoepoeer-o0poe
(=]
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were being compared, this screening test appears to be of little value. It
is simply a fortuitous event if the upgradient sample has a lower absorbance
than a contaminated sample because this sample treatment process contributes
the bulk of the absorbance to a given sample. Thus this portion of the HAP
screen may require extensive modification.

The HAP approach was also assessed by duplicate samples. The original
set of samples contained two samples from Trench 18. The polar and nonpolar
portions of these samples were isolated and screened by Methods 3560 and
8610, respectively. The total integrated spectral areas for both the polar
and nonpolar fractions were 0.76 absorbance-nm and 0.69 absorbance-nm., Thus
the sample recovery as measured by total ultraviolet absorbance, agreed
within aoout 10% between the two samples from Well T-18,

3.1.4 Comparison of Analytical Results to Ground Water Protection Standards

The analytical results obtained at the Sheffield site are discussed in
comparison to ground water protection requirements developed by the U,S. EPA
in the Resource Conservation and Recovery Act. The RCRA ground «ater
protection standards for eight heavy metals and for pesticides are based on
the National Interior Primary Orinking Water Regulation [(NIPOWR) (40 CFR
141)] established under the Clean Water Act. Primary drinking water
standards also exist for certain radiological constituents including
tritfum, gross aipha, and 2 maximum annual dose fram beta and gamma emitting
radionuclides. The primary drinking water standards are tabulated in
Appendix A.

The EPA reqgulations regarding organic contamination at hazardous waste
disposal sites include defining a compliance boundary around a disposal
facility or unit and comparing upgradient and downgradient concentrations of
listed organic constituents (40 CFR 260). Detectfon of listed organic
constituents in the downgradient wells at levels exceeding background
indicates fatlure of the facility to adequately contain those materials.

The low level radicactive waste disposal site lies to the east of and
downgradient fram a chemical waste disposal site. Interference in
monitoring at the LLW site by contaminant migration from the chemical waste
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disposal site has not been evaluated, however the potential for such
interference appears to exist. The chemical disposal site could be a source
of inorganic and organic contaminants.

The results of analyses performed in this reconnaissance study of the
Sheffield site show that heavy metal concentrations were at least one order
of magnitude below the NIPOWR in all samples analyzed. Tritium
concentrations were found to exceed the NIPOWR by approximately an order of
magnitude in the trench well sampled and in Wells 563 and 575, located in a
documentea migration pathway (Ref. 1). Gros. alpha and beta results
indicate no migration of alpha or beta emitti,g radionuclides to the wells
sanpled with the exception that the Trench 18 . amples contained
approximately 50 pCi/L beta activity.

3.2 BARNWELL LOW LEVEL WASTE DISPOSAL SITE

The Chem Nuclear Low-Level Waste Disposal Facility is located five
miles west of the town of Barnwell, South Carolina. The terrain is nearly
flat and the site is underlain by a thick sequence of marine sedimentary
deposits of Miocene age and older (Ref. 4).

3.2.1 Field Data and Description of Sampling Activities

On May 14, 1985, samples were obtained fram the Barnwell site. Figure
3 shows the locaticns of the wells sampled. Wells WM-0039, WM-0035, and
WM-0074, are located near low level waste disposal trenches. Well WB-802 is
an upgradient background well. Well WB-102 1s located at the downgradient
perimeter fence of the disposal area.

Field data recorded during the sampling activities are presented in
Table 16. Water levels in wells, total depths, and well diameters were used
to campute the volume of water in the well. Specific conductance and pH
data were recorded during bailing of each well and are reported in Table 16.
Varifation in pH and conductance occurred during well purging; however, the
varfations were typically small, Well WM-0035 contained the least volume of
water of any of the wells sampled. This well had partially silted in,
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Table 16
Summary of Field Data Recorded During Sampling at Barnwell, S.C. (5/14/85)

Well information Physicochemical Data
Depth He ight vol. of
to Total of well Water n Bailed Specific Bailled Specific
well 1.0 Water Deptn Water Col. Dimm. Casing Vo ume pH Conductance Yo lume pH Conductance
(gal lon) (gallon) (wmho/ cm) (Continued)  (Continued) (Continued)
Well w0039 LR 644" 20.7" 10" x 2* screen 8.6 First baill 5.9 21 20 6.1 24
4°d casing 15 6.1 25 End of 6.1 25
18 6.1 24 sampling
well WM-0035 a2 5.6 o 0-40 "' =4* 0.7 First bail 5.6 38 2 5.6 19
40-45.6"=2" 1 5.5 19 3 6.0
Well w8102 3%.8' 6.9 10.1* .» 1.5 First ball 5.0 4 7 5.1 40
1 5.1 » Middle of 5.1 ¥
2 5.0 » sampling
3 5.0 » End of 5.1 9
H 5.0 L)) sampling
6 5.1 4a
well WN-0074 9.5 65.0" 15.4° B 2.3 First bai) 5.9 28 S 6.3 37
1 59 28 [ 6.2 38
2 6.0 s 7 6.4 38
3 6.2 38 8 6.3 38
B 6.2 35
well W8-802 4.0 61.1° 20.1" 1.9 3.0 First ball $.5 26 6 5.6 24
1 5.4 26 7 5.4 26
2 5.4 28 8 5.6 26
3 5.4 2 9 5.6 26
4 5.4 2 End of 5.4 30
- 5.5 28 sampling




ylelded very silty sample water, and required over two hours to sample
because of relatively slow recharge and recovery time, All the ather
sampled wells yielded sufficient water to enable continuous bailing to purge
wells and obtain the necessary sample volumes.

3.2.2 Laboratory Analytical Results
This section presents the results of analyses on the samples from
Barnwell, SC. Parameters are reported in three groups: inorganic,

radiological, and organic.

Inorganic Parameters

Results of inorganic analyses performed on samples from the Barnwell
site are presented in Table 17. The ground water fram all wells is low in
dissolved constituents, Metals classified by the EPA as toxic are present
in low parts per billion concentrations. Anionic constituents are also low,
and minor sulfide concentrations were detected. The major dissolved
constituents are sodium, calcium, silicon, nitrate and bicarbonate. Silicon
concentrations are fairly uniform, and calcium and sodium concentrations
vary between the wells,

Wells WM-0035 and WM-0074 have slightly higher concentrations of
several constituents relative to the other wells, Elements which are
slightly elevated in these wells include Cd, Cu, Pb, Fe, and sulfide. The
background well has a slightly elevated In content relative to most of the
other wells, with the exception of Well WM-0039., Nitrate values approach
the 10 ppm drinking water limit in the background well and exceed the limit
at the downgradient we'!!; however, nitrate values are low from the wells
located near the disposal trenches.

Radiological Parameters

Radiological analyses performed on the Barnwell samples included
measurement of gross alpha activity, gross beta activity, tritium, and
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Table 17

Results of Inorganic Analyses on Ground Water Samples from Barnwell, South Carolina (5/14/85)

Par ameter Units Well Well wWell well Well Well Well
of wB-802 WB-802-13 WB-102 WM-0035 WM-0074 WM-0039 WM-0039-14
Measurement

Metals measured by atomic absorption

Ag ug/ml <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0002
As A <0.001 b <0.001 <0.001 <0.001 <0.001 <0.056¢
8a » <0.02 <0.02 <0.02 <0.02 <0.02 0.24 0.072
Ca . 0.004 0.003 0.002 0.005 0.003 0.003 <0.0081¢
Cr . <0.001 b <0.001 <0.001 0.001 0.001 <0.022¢
Cu " 0.003 <0.01¢ 0.002 0.014 0.001 0.001 <0.075¢
Pb . 0.001 b 0.001 0.005 0.006 0.001 <0.01¢
Ni . <0.005 <0.016¢ <0.005 <0.005 <0.005 <0.005 <0.014¢
Se " <0.001 b <0.001 <0.001 <0.001 <0.001 0.0011¢
Sb . <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Hg - <0.00005 b <0.00005 <0.00005 <0.00005 <0.00005 b
Anions

Br . <5 <5 <5 <5 <5 <3 <5
Q l 3 3 3 2 3 2 2
F “ <1 <1 <1 1 <1 <1 <1
C ’ 0 0 0 0 0 O 0

» 3 0 2 3 13 ¢ 5
NO? . <5 <5 <5 < < <5 <5
NO3 T 9 9 16 < 6 < <5
SOg . <5 <S5 <5 <5 <5 < <5
Cyanide " <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Sulfide ’ <0.01 <0.01 0.01 0.03 0.07 0.02 <0.01



Table 17 (Continued)

Parameter Units well well well Well wWell Well wWell
of WB-802 WB-802-14 wWB-102 WM-0035 WM-0074 WM-0039 WM-0039-19
Measurement

Cations measured by inductive coupled plasma

6€-9

Al vg/ml <0.2 b <0.2 <0.2 <0.2 <0.2 b

8 " <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Be " <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 0.008¢
Ca - 1.4 1.3 1.1 1.6 4.9 2.4 2.2

Co . <0.02 b <0.02 <0.02 <0.02 <0.02 0.011¢
Fe » <0.03 <0.001 <0.03 0.4 <0.03 <0.03 0.041¢
Ga » <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hf » <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06

. . 0.1 <0.1 0.2 0.2 0.4 0.1 0.1

Li . <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
Mg » 0.52 0.5 1.3 0.13 0.28 0.2 0.19
Mn o <0.003 <0.016¢ 0.0072 0.016 0.0063 0.017 0.034¢
Mo " <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Na . 2.1 2.2 2.2 1.4 1.8 1.3 1.6

P " <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Si “ 2.7 2.7 2.8 2.2 2.0 2.7 2.8
Sr " <0.005 <0.005 0.01 <0.005 0.015 0.0062 0.0059
Ti " <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

v - <0.03 <0.007 <0.03 <0.03 <0.03 <0.03 <0.006¢
In . 0.039 0.041 0.08 0.029 <0.02 0.073 0.095¢
Ir - <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06

3Samples WB-802-1 and WM-0039-1 are duplicate samples obtained for gquality assurance analyses.
DRecovery of spike to QA sample was less than 100%, therefore no sample concentration can be computed.

Cvalue is computed on the basis of remainder values in excess of 100% spike recovery from QA sample. Refer
to section for spike recovery data.



performance of a ganma scan. Table 18 presents the results of the
radiological analyses. Well WM-0039 contains the highest tritium levels
(2.3E6 pCi/L), Well WM-0074 nas the second highest (2.6E4 pCi/L), followed
by Well WM-0035. Tritium was essentially undetected in the background well
and in the downgradient well. Well WM-0035 had minor alpha and beta
activity. All other values reported represent detection limit values for
the analyses. The tritium levels measured in Wells WM-0039 and WM-0074 are
in excess of the 2,.0E4 pCi/L primary drinking water standard.

Organic Parameters

Total organic carbon (TOC) and total organic halogen (TOX) analyses
were performed on all the water samples. Results of these analyses are
presented in Table 19. TOC and TOX are low in all the samples.

Table 20 summarizes the results of the HAP screen for the water samples
collected at Barnwell, South Carolina. Here, as for the Sheffield samples,
only a few classes of organic compounds could be eliminated by the screen.

The results for the determination of specific volatile and
semi-volatile organic constituents in the Barnwell water samples are
sunmarized in Tables 21 and 22. The solvents chloroform, trichloroethylene,
and tetrachlorothylene appear to be the only detectable volatile oryanic
constituents. Chloroform was detected in all samples and trichloroethylene
and tetrachlorothylene were detected in samples WM-0039, and WM-0074, Only
the chioroform content in the sample from Well WM-0039, WM-0074, and WM-0039
exceed the detection limits listed (Ref. 4) in Method 624. For the
semi-volatile organic constituents only sample, WM-0035, appears to have any
significant organic content. This sample appears to have a very significant
hydrocarbon content is probably related to petroleum products (gasoline,
diesel fuel, motor ofl, etc.).

As indicated in footnote X of Table 22 there are numerous organic
compounds estimated to be present in the 5-100 ppb range. These compounds
are generally common to petroleum products thus indicating that this we!l
may have beer exposed to such products. Although these concentrations are
certainly significant for organic compounds in water, Method 1625 does not
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Table 18

Results of Radiological Analyses of Ground Water Samples from Barnwell, S.C. (5/14/85)

well well well well well well well
Par sueter W8 -802 w8-802-1 WB-102 WN-0035 WM-0074 WM-0039 WM-0039-1
Tritium 8104945 11884972 @10 16744999 2.76441.9E3  2.3E6+8.164 2.36648. 164
Gross alpha 0.51+2.24 2.1642.97 2.702.97 16.4745.94 2.1643.24 2.1642.7 0.9242.35
Gross beta 1.62+2.7 4.32+2.97 €2.742.97 9.45+3.51 0.76+2.62 2.742.97 1.62¢2.7
Cs-137 a3.5 3.5 <10.8 <10.8 <10.8 <8.1 <10.8
Co-60 <16.2 <13.5 <10.8 @.1 <10.8 A3.5 <13.5

All values are pCi/L.
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Table 19

Results of Total Organic Carbon and Total Organic Halides Analyses, Barnwell Water Samples (5/14/85)

Unit of well Well Well Well Well Well Well
Par ameter Measurement WM-0035 WM-0039 WM-0039-12 WM-0074 WB-102 WB-802 WB-802-14
ToC g/ml 1.9 0.97 0.91 9.29 0.45 0.24 0.54
TOX g/l 10 7 7 5 7 7 10
4
v
aSamples WM-0039-1 and WB-802-1 are duplicate samples obtained for QA jQurposes.
Y



Table 20

Summary Showing Which Tables of Organic Compounds
Could Not 3e Eliminated by HAP Screen for
Barnwell Water Samples

Sample Table Nos.

3 38 4 5 6

WM-0039 X X X X -
WM-0035 X X X X -
WB-102 X ¢ X - .
WM-0074 X X X X -
w8-802 1 A A X -
WM-0039-1 X X X - -

(X)indicates a table that could not be eliminated.
(=)indicates a table that could be eliminated.
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Table 21

Volatile Organic Compounds in Barnwell, South Carolina Samples (5/14/85)

Sample ldentification

Compound NPll)g S Limit WB-802 WM-39 WM-35 WB-102 WM-74 WB-802 WM-39-1
Bromoform 05V 1 <1 a <1 <a a <1 <1
Carbon tetrachlor ide 06V 10 <10 <10 <10 <10 <du <10 <10
Chlorobenzene ow 10 <10 <10 <10 <10 <10 <10 <10
Chlorod ibromomethane 08v 1 <1 <1 <1 a <1 <1 <1
Chloroform 11v 1 1 14 1 1 8 1 12
Dichlorobromomethane 12v 1 <1 <1 <1 <1 <1 <1 <1
1,2-dichloroethane 15v 10 <10 <10 <10 <10 <10 <10 <10
Methylene chloride 2N 10 <10 <10 <10 <10 <10 <10 <10
1,1,2,2-tetrachloroethane 2 10 <10 <10 <10 <10 <10 <10 <10
Tetrachloroethylene 24V 1 <1 <1 <1 <1 1 <1 1
1,1,1-trichloroethane 2N 10 <10 <10 <10 <10 <10 <10 <10
1,1,2-trichluroethane 28V 10 <10 <10 <10 <10 <10 <10 <10
Trichloroethylene 29V 1 <a 1 <1 <1 <1 <1 <1

All concentrations are wg/L.



Table 22

Semi-volatile Organic Constitusats in the Barnwell, fouth Carolina Samples (5/14/85)

Sample
NPDES Detection
Compound Code Limita WE-502 WM-39 wWM-3S WB-102 WM-74 WB-802 we-19
2-Chlorophenc! 1A 10
2,4-Dichlorophenc! 2A 10
2,4-Dimethy) pheno| 3A 10
4,6-01nitro-0-Creso) A 10
2,8-Dinotrophenc| S5A 10
2-Mitrophenc! SA I
4-Nitropheno! TA 10
P-Chloro-M-Creso) 8A 10
Pentachlorophenc! SA 10
Phenol 104 10
2,4,6-Trichlorophencl 1A 10
Acenaphthene 18 10
Acenaphtylene 2 10
Athr cene k1] 10
Benzidine 48 10
h:“;'!"&m S8 10
Benzo(a)pyrene 68 10
3,4-Benzof\ wor e Lhene 7 10
Benzo(gh! )Perylene £ 10
Senzo(k)fluoranthene 38 10
B8is(2-Chloroethoxy) 108 )
Methane
Bis(2-Chloroisopropy!) 118 b
Ether
Bis(2-Chloroisopropyl) 128 b
Ether
B1s (2-E2hyihexyl) 138 10
Phthalats
4-Bromopheny) Pheny! 148 b
Buty! Benzy! Phthalate 158 10
2-Chloronaonthal ene 168 10
4-Chloropheny! Phenyl 178 b
Ether
Ohrysene 188 10
Dibentola. "' Anthracene 198 10
1,2-Dichlorobenzene 208 10
1,3<Dichlorobenzene 218 10
1,4-Dichlcrobenzene 228 10
3,1 -Dichigrobenzidine 238 b
Diethyi Phthalate 248 10
Dimcthy)! Phtnalate 258 10
Di-N-Buty! Phthalate 268 10 0 0 0 0 0 23 0
2,4-Dinitrote) uene 2 v
2,6-Dinitroto)uene 288 0
D1-N-Octyl Phthalats ) 10 26 ] 65 32 0 k¥ J
1,2-Diphenylhydrazine 308 b
s Azobenzane)
Fluoranthene 118 10
Flucrene 328 10
Hexachlorobenzene kk ) 10
Hexachlorobutadiens Je8 10
Rexachlorocyc!o- 158 10
pentediene
Hex schloroethane 363 10
Indeno(1,2,3-cd)pyrene 378 19
[sophorene 188
Napiithalene 39 10
Nitrobenzane 408 10

B-45



Table 22 (Continued)

Semi-volatile Organic Constituents in the Barnwell, South Carolina Samples

Sample
NPDES  Detection

Compound Code Limita WB-802 WM-39 WM-35 WB-102 WM-74 WB-302 wM-39
N-Nitrosodimethylamine 418 )

NeNitrosodi-N- 428 b

Propylamine

N-Nitrosodipheny!amine 438 )

Ohenanthrene 448 10

Pyrene 458 10

1,2,4<Trichlorobenzene 468 10

Aldrin 1P 10

-8MC 2P 10

-BHC 3P 10

-BHC op 10

-BHC 5P 10

Chlordane 6P b

4.4'-007 4 10

4,4'-00E ap 10

4,4'-000 P 10

Dieldrin 10P 10

-Endosul fan 11p 10

-Endosul fan 12° 10
Endosul fan Sulfate 13p 10

Endrin 149 10

Endrin Aldehyde 15¢ b

Heptachlor 16P 10

Heptachlor Epoxide 17?0 10

PCB-1242 18P [}

PCB-1254 190 b

PCB-1221 20p b

PCB-1232 21P b

PCB-1248 229 b

PCB-1260 230 b

PCB-1016 24p b

Toxaphene 25P b

Other Compounds X
Cyclohexano! 10 20 20
Cyclohexanone 0

Sul fur 0 0 0 0
Epoxy Cyclohexane 0
2,2,4-trimethy! penta- )

1,3-dfol af 1sobutyrate

2nits are ppd based on original sample.

N oentry ssans that compound was not datected.

b - No detection limit has been determined.

D - Compound detacted at concentration lTess than 10 ppb.

X « Numerous hydrocarbons were detected in the range of 5 to 100 ppb. These included
several {somers of trimethyl cyclohexane, 3-methyl tetracosane, 4-methy! decane,

4-ethy! heptane, and some 40 additional hydrocarbons that could not be campletely
fdentified from electron impact mass spectra.
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include specific calibrations for such compounds. In addition simple
electron impact mass spectrometry can not unequivocally identify such
compounds because such hydrocarbons have similar fragmentation patterns.

3.2.3 Quality Assurance Assessment - Barnwell Analytical Program

Measures taken to quantify the analytical accuracy of the Barnwell
analytical program are similar to those used in the Sheffield analyses. Two
duplicate samples were spiked with an EPA quality control material which was
also analyzed as a blind control sample. An organic standard was prepared
at ORNL and was submitted for analysis along with the Barnwell ground water
samples.

Table 23 presents EPA data on the quality control material used
including average concentrations, percent error at the 95% confidence
interval [(20), the value obtained by ORNL for the material, and the percent
deviation of the ORNL value from the EPA average. The ORNL results are
within the 95% confidence interval for most elements with the exception of
Ni which was determined by atomic absorption. The inductively coupled
plasma determination for the sample was within the 95% confidence interval.

Table 24 presents results of analyses of the two spiked ground water
samples. This table shows the analytical recovery of the EPA QC material
spiked into natural waste samples with a relatively camplex chemical
composition. In such a situation, the potential exists for chemical effects
which lTead to incomplete spike recovery or chemical interference in
analyses. The spiked concentirations were above the regulatory limits for
the EPA toxic metals and for some analyses, dilutions were required to bring
the sample concentrations into the proper range for analysis. The process
of sample dilution also introduces error in the final analytical vaiue.

The table includes the value determined on the unspiked dup!icate
sample and the spike concentration added. For elements which were detected
above the detections limit, the detected value plus spike concentration
should be detected in the spiked sample. For elements which were reported
below detection limit in the unspiked sample a range of expected
concentration is computed assuming that the true value lies between 0 and
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Table 23

Analytical Results and Deviation for EPA Inorganic Control Material
Barnwell Analytical Program

EPA 95% % Deviation
Average Confidence from EPA
Element Concentration Interval ORNL Concentration Average
wg/ml ug/ml
Al 0.745 +17% 3.72 -3
As 0.234 +22% 0.26 +11
Be 0.232 +11% 0.24 +4
Cd 0.036° +16% 0.041 +11
Cr 0.258 +19% 0.21 -19
Co 0.259 +12% 0.27 +4
Cu 0.335 +10% 0.34 +2
Fe 0.789 +12% 0.83 +5
Pb 0.430 +14% 0.47 +9
Mn 0.346 +12% 0.37 +7
Hg 0.00850 +30% 0.0061 -28
Ni 0.206 +14% 0.17 AA -18 AA
0.22 ICP +7 ICP
Se 0.0469 +33% 0.046 -2
v 0.864 +16% 0.88 +*2
In 0.415 +8% 0.45 +8
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Table 24

Results of Inorganic Quality Control Analyses - Barnwell Adalytical Program
Concentrations in ug/ml

BACKGROUND WELL WELL NEAR TRENCHES
Unspiked Spiked Unspiked Spiked
Sampla Splke Sample Max imum % Sample Spike Sample Max imum X
Element Concentration Concentrat ion Concentration Error Concentration Concentration Concentration Error
EXPECTED RANGE EXPECTED RANGE
Z Al <0.2 0.365 <0.565 0.36 -1% - -36% <0.2 0.745 <0.945 0.7 -6% - -3
- As <0.001 0.118 <0.119 0.096 -19% <0.001 0.234 <0.235 0.29 4241 - 2%
Be <0.001 0.118 <0.119 0.12 +0.8% <0.001 0.232 <0.233 0.24 Y - 4%
Cd 0.004 0.0195 0.235 0.022 -6% 0.005 0.0389 0.0419 0.045 %
Cr <0.001 9.131 <0.132 0.13 -2% <0.001 0.258 <0.259 0.28 8% - +9%
Co <0.02 0.131 <0.133 0.13 -2% <0.02 0.259 <0.279 0.27 o T ) 4
Cu 0.003 6.170 0.173 0.14 AA -19% 0.014 0.335 0.349 0.41 +18%
0.16 ICP +A%
fe <0.03 0.399 <0.429 0.4 -1 - 0.3 <0.03 0.789 <0.819 0.83 -1% - 5%
Pb 0.001 $9.218 0.219 0.19 -13% 0.005 0.430 0.435 0.44 +1%
Mo <0.003 0.174 <0.177 0.19 +7% - 1 0.017 0.346 0.363 0.38 +5%
Hg <0.00005 0.00437 <0.0044 0.0036 -18% <0.00005 0.00850 <0.0086 0.0076 -12% - -11%
Ni <0.005 0.104 <0.109 0.12 +10% - +15% <0.005 0.206 <0.211 0.18 AA -15% - -1}
0.22 1ICP  +A% ICP
Se <0.001 0.0251 <0.0261 0.021 -16% - -20% <0.001 0.0469 <0.0479 0.048 2 - .22
v <0.03 0.423 <0.426 0.43 +0.9% - +2% <0.03 0.864 <0.8%4 0.87 -3% - 4.3

0.209 0.248 0.25 +0.8% 0.073 0.415 0.4880 0.51 +5%




the detection limit, The expected range of concentration in the spiked
sample then ranges fram the spike concentration (if the true value is 0) to
the spike plus detection limit (if the true value is equal to the detection
limit). The maximum percent error is then expressed as a single value for
those elements detected above detection limits (for example Cd, Cr, Pb, and
Zn, and as a range of possible maximum error for elements present at less
than the detection limit.

The data in Table 24 show that for most elements, recovery of the spike
was good. Recovery of arsenic, copper, nickel, lead, and selenium was
variable between the two spikes. Mercury recovery was low and was
consistent with the low recovery obtained in the EPA QC material analyzed as
a blind sample. Analysis of EPA standards concurrently with these samples
provided results accurate within 5 percent for Cu, Ni, Pb, Cr, and Hg and
within 10% for As and Se. Therefore, we conclude that the difficulty with
spike recovery is related to chemical interactions with the sample water or
to errors in performance of dilution. The maximum percent error determined
from spike recovery has no effect on interpretation of results on the
unspiked samples because all detected values for the EPA toxic metals were
at least an order of magnitude below the primary drinking water standard
(Section 3.2.4).

Table 25 summarizes the recovery of Dl10-phenanthrene for the extraction
of nine different samples associated with the analysis of the water samples
from Barnwell. These recovery values were used to adjust any final
guantitative evaluations of the semi-volatile constituents. In brief, these
recoveries are quite consistent for real samples and compare favorably with
recovery ranges shown for EPA Methods (Ref. 3).

3.2.4 Comparison of Analytical Results to Ground Water Protection Standards
The results of analyses performed in this reconnaissance study of the
Barnwell site show that heavy metal concentrations were at least one order

of magnitude below the National Interior Primary Drinking Water Standard
(POWS) in all samples analyzed. Tritium was two orders of magnitude higher
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Table 25

Extraction Recovery of Dl0-Phenanthrene in the
Set of Water Samples Associated with Barnwell

Sample Recovery
WB-802-1 (upgradient) 86%
WM-0039 86%
WM-0035 81%
WB-102 76%
WM-0074 79%
WB-802 52%
WM-0039-1 76%
801 (blank with spike) 100%
901 (blank with spike) 100%
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than the POWS in Well WM-0039 and was about 23% higher than the POWS in Well
WM-0074. Both of these wells are located adjacent to disposal trenches.
Well WM-0035 contained approximately 16+6 pCi/L alpha activity and
approximately 10+4 pCi/L beta activity. No other wells had significant
radiological constituents.

The organic analytical program detected very low concentrations of only
a few compounds in the Barnwell water samples. Traces to Tow concentrations
of chloroform were detected in water samples from all wells. Traces of
dichlorobromomethane and trichloroethylene were detected in one sample from
Well WM-0039. Traces of tetrachloroethylene were detccted in samples from
WM-0039 and WM-0074., The sample fram Well WM-0035 contained aliphatic
hydrocarbons.

Tritium was the principal mobile constituent detected in ground water
in this study.
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4.0 CONCLUSIONS

This reconnaissance study was undertaken to determine the extent of
migration of EPA listed hazardous substances (RCRA Appendix VIII) from
low-level radioactive waste disposal trenches at Sheffield, [1linois, and
Barnwell, South Carolina. At both sites, tritium appears to be the
principal mobile constituent. At the Barnwell site, the results of
inorganic and organic analyses showed only traces to very low concentrations
of listed compounds in ground water adjacent to disposal trenches. At the
Sheffield site, volatile organic compounds were detected at elevated
concentrations (hundreds to thousands of parts per billion) in all the
samples. Tritium was detected at levels above the primary drinking water
standard in two wells downgradient of the site., Inorganic parameters were
well below the drinking water and RCRA ground water protection limits
(40 CFR 264).

The detection of volatile organic compounds in downgradient wells at
Sheffield, and the apparent correlation between tritium and volatile organic
compounds suggests a common source of both. The proximity of the Chemical
Waste Disposal site to the low-level site raises questions regarding the
source of organics. Determination of the potential for migration of organic
compounds fram the Chemical Waste Disposal Site through the low-level waste
site is beyond the scope of this reconnaissance study.
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APPENDIX A

PRIMARY DRINKING WATER STANDARDS
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Maximum Contaminant levels (MCLs) Established Under the National
Interim Primary Orinking Water Regulations (40 CFR 141)

Contaminant MCL

Arsenic (mg/L) 0.05
Barium (mg/L) 1
Cadmium (mg/L) 0.010
Chromium (mg/L) 0.05
Lead (mg/L) 0.05
Mercury (mg/L) 0.002
Nitrate-N (mg/L) 10
Selenium (mg/L) 0.01
Silver (mg/L) 0.05
Fluoride (mg/L) 1.4-2,.42
Endrin (mg/L) 0.0002
Lindane (mg/L) 0.004
Methoxychlor (mg/L) 0.1
Toxaphene (mg/L) 0.005
2,4-0 (mg/L) 0.1
2,4,5-TP Silvex (mg/L) 0.01
Total trihalomethanes (mg/L) 0.10
Coliform bacteria d
Combined radium-226 and radium-228 (pCi/L) 5
Gross alpha particle activity including Ra

but excluding U anda Rn (pCi/LO 15

Man-made beta- and photon-emitting radio-
nuclides -- dose-rate limit to whole body
or any organ of 4 mrem/y; a few nuclide-
specific concentration 1imits (pCi/L)
associated with the dose-rate limit are given below

H-3 20,000
Co-60 100
Sr-90 8

[-131 3
Cs-137 200

3Depending on annual average maximum daily average air temperature.
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APPENDIX B

TENTATIVE IDENTIFICATION OF SPECIFIC ORGANIC COMPOUNDS DETECTED
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RGANIC COMPOUNDS DETECTED
a preliminary transmittal several compounds were listed in a table
their estimated concentrations. This list of compounds
several volatile compounds [trichloromethane, trichloroethane,
loroethylene, and trichloroethylene], and semi-volatile compounds
-yclohexene, dioxane, some compounds related to cvclohexene at very low
levels, and two major (greater than 10 ppb) components described as an
ynknown glycol with a nitrogen ... and a hydrocarbon with a chlorine and/or
an oxygen function]. As indicated in the table of the preliminary report,
all the concentrations "... were estimated from ... various gas
chromatograms generated by the application of the Appendix VIII Methods ..."
At that time identifications were based on a single Gas Chromatography/Mass
pectrometry run of a single combined acid and base-neutral extract from
See Footnote (a) of attached table.)
ially, only the Appendix VIII screening methods had been planned
these water samples. However, the results from the screen indicated
that there was a definite organic content in the water with concentrations
which varied over the site. Thus it was decided to perform a more thorough
inalysis on these samples following the EPA 600 methods which start with a
nuch larger water sample and are designed for the analysis of specific
mporents. Specifically, EPA Method 1625 was carried out resulting in
inal report. This method covers some eighty semi-volatiles
of the final report. In addition, this method was
anded to identify and estimate the major constituents not listed in Table
5, ("Other Compounds Detected" listed in Table 13). Results from Methad
1625 should be considered more reliable than the estimate presented in the
preliminary report. However as specified in Table 13, these results are for
semi-volatile organic compounds only,
Volatile results for these samples should be regarded as minimum

concentrations for two reasons: (1) the sample had aged before it was

apply the more specific (quantitative rather than screening)

(2) volatile samples were aliquots fram bulk samples rather than




aliquots from sealed volatile sample vials. Thus it is quite likely that
any data for true volatiles (volatile compounds not soluble in water such as
chloroform, perchloroethylene and trichloroethane) would be low because of
losses due to sample aging, etc. Thus no volatiles were reported in the

final report.
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Organic Content? of Water Samples from Sheffield, [1linois

Component Sample Origin

Well No.

Trench
18 523 563 S74 575

Trichloromethane 15 <1 <1 nd nd
Trichloroethane 1 1 <1 nd nd
Benzene ? <1 nd nd nd nd
Cyclohexene >15 >10 >5 nd X

Trichloroethylene ? 1 <1 <1 nd nd
Jioxane >15 11 S nd 3
Pe-chloroethylene 11 4 1 nd nd
Cyclohexene Oxide 1 {1 «1 nd nd
Cyclohexenol <1 «1 nd nd nd
Unknown - Glycol with X X X nd nd

Nitrogen function (M.W. 91)70

Methyl cyclohexene ? X X nd nd nd
Unknown - chlorinated X X nd nd X

Ox ygenated hydrocarbon (M.W. 249)?0

dquantites listed in Table have units of parts-per-billion (ppb). Entries
marked with an X indicate that the compound was detected but not
quantitated; nd indicates not detected. Quantities were estimated from
chralato?raphTE areas of the various gas chromatograms generated by the
application of the Appendix VIII methods (8010, 8015, 8030, and 8620).
Identifications are based on a GC/MS study of the combined acid and
ba;e-neutra\ extracts of the water with highest organic content (Trench
18).

DThese compounds can not be tentatively identified from their mass
spectra; however, based on the intensity of their peaks in the
chromatogram, both are major organic constituents. Therefore, they are
listed along with their apparent molecular weight.
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RESULTS OF SEPTEMBER 1985 GROUND WATER SAMPLING AND ANALYSES
SHEFFIELD, ILLINOIS

1.0 INTRODUCTION

In September 1985, personnel from (ak Ridge National Laboratory
obtained & suite of ground water samples for the .S, Nucl@2er Regulatory
Cemmission (NRC) from the U,5. Ecoloyy Low-level Radicactive Waste Disposal
(LLWD) Site. Samples were collected from seven menitoring wells located
within and adjacent to the LLWD site, The purpose of the préject is to
investigate the presence and migration of non-radiclioyical contaminants in
the vicinity of the LLWD site, This study is a follow up te work performed
ana repocrted previous'y (kef, 1), Parameters included in tne analytical
program include d¢isselvrd metals, anions, total organic carben, total
organic ralogen, tritium, end organic compounds including velatile and
extractable compounds, The ofganic anaiyses in<luded performance of the
Methnd 3600 screening analyses as well as EPA Methods 624 and 625. The
enalytical procedures used in thic stuydy art the same as (hose used pre-
viously (Ref, 1) and that report imcludes discussions of amalytical prote-
tols,

Tne ‘ocations of wells sampled “n January and September 1985 are shown
or Figure 1. The Septewber sempling inclyded all aumbered wells except
Te18.

2.0 FIELD PROCEDURES

Wells were purgad and sampiéd by hard Sailing, Wells with sufficient
yield were purged of stagnant water by hailin, a mininum of approximately
three well volumes prior to sampling. Three wells (150, 523, 534) yielded
water Slowly enough to permit purging by hailing Lo dryness. These wells
were batled dry and allowed to recover prier to sampling., Physicechemical
varameters i0cluling remperatuve, pH, specific conductance and dissolved
uryyen were measured and recorded periodically during bailing., The
oxidation-reduction potentia) (reasx potential) was measured in the lab
immediately after sampling. Well information and physicochemical data are
tabulated for each well in the field data loygs in Attachment 1,
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Samples were obtained using bailers and were transferred into appro-
priate containers with preservatives and stored on ice or refrigerated from
the time of collection to the time of analysis. Samples collected for the
analysis of dissolved metals were filtered through 0,45 micron Millipore
filter paper prior to acidification to pH <2 with nitric acid. Samples for
volatile organic constituent analyses were collected using a teflon, closed
top bailer, on wells 150, 516, 563, 574, and 575. Water levels in Wells 523
and 534 were too low for use of the closed top bailer, consequently a stain-
less steel bailer with a teflon check valve was used to collect these sam-
ples,

3.0 RESULTS OF ANALYSES

3.1 Inorganic, Screening Organic, and Tritium Analyses

Analytical results obtained for inorganic parameters, screening level
organic parameters, and tritium are included in Table 1. Comparison of
results obtained for inorganic parameters and tritium between the September
1985 sampling program and the January 1985 sampling indicates that only
minor variations in parameter concentrations were detected between the two
data sets,

Total organic carbon (TOC) and total organic halogen (TOX) analyses
were performed on the samples and are reported in Table 1. TOC results
appear reasonable, however, the TOX values are extremely high and are
regarded as unreiiable for these samples. The TOX values reported do not
show proportionality with T7OC or other organic analytical results for the
samples, Instrument error has been eliminated as a cause of the high values
since instrument calibration was checked between samples and blanks were
analyzed between samples to ensure proper instrument operation. The high
TOX values are attributed to an unidentified source of interference within
the samples,
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Table |
RESULTS OF WATER AMALYSES®
SWEFF [ELD, [LLINOIS LLWO SITE

Par ameter well 523 well 583 well 574 well 57§ well 150 well 54 wll 516
Metals
.? <0.0002 <0.08 <0.0002° <0.0% <0.0002° €0.0002% <0.0002°
A <0.20 «0.20 <0.20 <0.20 <0.20 <0.20 .20
As €0.003¢ .10 0.002¢ .10 0.017¢ 0.002¢ <0.002°
8 5.9 2.1 0.44 0.45 <0.08 0.12 <.
8a .10 0.12 @.1% 0.20 0.37° 0.1 ©.1°
e <0.002 <0.002 <0.002 <0.002 €0.002 <0.002 <0.002
Ca 170 150 110 1% 120 52 110
c4 «0.0001° <0.00% 0.0001° <0.008 <0.0003® 0.0001% 0.0001%
Ca <0.01 <0.01 <0.01 <0.01 <0.01 0.0l <0.01
tr <0.009° V.08 0.004° <0.04 0.006° 0.003® 0.006°
Cu <0.02 <« 02 0.005° <0.02 0.006° 0.007% 0.007°
e 34 .44 1.1 5.2 0.17 0.40 0.55
Ga 0.3 <0.30 .30 0.30 0.3 <0.%0 ©.%
-~ <0.00005 q <1, 00005 ¢ <0.00005 <0.00008 <0.0000%
X 3.3 0.3 3.0 1.0 1.6 1.6 0.9
L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 .20
- 190 55 » 57 3 25 40
- 0.39 1.9 0.14 1.7 0.46 0.09% 0.15
- <0.04 <0.04 0.04 <0.04 <0.04 <0.%4 <0.04
n . 13 7 14 8.9 9.4 10
ni <0.01% <0.06 <0.01° <0.06 <9.01° <0.01% 0.0°
» <0.30 <0,30 <0.30 <0.% <0.30 <0.30 <0.30
L) <0.007% <0.20 0.003° 0,20 0.006° 0.004® 0.004®
1Y <0.008° <0.20 <0.005° .20 <0.005° <0.005 <0.005°
Se <0.005¢ .20 <0.008¢ <0.20 0,005 0.008¢ <0.005¢
St 8.1 10 8.2 13 8.0 2.2 10
Sr 0.18 0.056 0.50 0.048 0.23 0.088 0.046
i <0.02 €0.02 <0.02 <0.02 <0.02 .02 0.02
v 0.071 0.0 0.062 0.085 0.061 0.036 0.063
In 0.03 0.032 0,02 0.038 0.034 «0.02 .02
Ir .02 <0.02 €0.02 <0.02 <0.02 €0.02 <9.02
Antons
8r s “ i ' “ “ «
€ 23 19 4 12 1 4 V]
¢ 0 ] 0 0 0 0 0
HC 1134 5% 8 543 456 226 386
(mg/L)
¥ <l < « <« <1 (41 <1
02 s <« « 5] <« “ <«
%0y < 5 “ 1Y P S «
POg s « <« s <5 ] s
S04 120 150 69 180 6 4% 53
Other
roc 3 2 5.3 1.3 4.5 .l 1.6
Toreug/L 6.0 x 105 1.5 2 105 1.1 2 108 1.9 =z 105 2.9 = 105 1.6 2 105 9.3 x 104
Trittum 432 2 195 ¢ 1.92 = xgi . @.1 x 102 1.78 x 135 . @.1 « 102 @.l x 102 @.1 x 102
pCi/L 2.7z 1 2.7 2 10 2.7 x 10

A1) concentretions are ug/ml unless otherwise ndicated.
Smetals analyzed by graphite furnace atomic adiorption. Other metals were analyzed Dy ICP.
Carsenic and selenium were anaiyred by the metal 10e method .
4l yses wers not performed on these samples.
10X values are wrealistically high.
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3.2 Organic Analyses

The organic analytical program included analyses by EPA Methods 624,
and 625 for detection and identification of volatile and extractable com-
pounds., Volatile compounds identified and concentrations present are listed
in Table 2. Very high concentrations of EPA listed volatile compounds were
detected in four of the seven wells sampled. The suite of volatile com-
pounds detected was fairly consistent in three of the wells which contained
high concentrations, Wells 523, 563, and 575 contained very high concentra-
tions of 1,1,1-trichloroethane. The concentrations present exceed the
instrument calibration range and are reported in Table 2 a. being greater
than 1,000 ppb. Estimated actual concentrations of 1,1,1-trichloroethane in
these wells are 12 ppm in well 523, 3.2 ppm in well 563 and 2.5 ppm in well
575. Well 516 contained a similar suite of compounds but in different pro-
portions, with tetrachloroethylene predominating at an estimated concentra-
tion of 1.4 ppm, Well 523, located adjacent to a trench has the highest
concentration of volatiles, Wells 563 and 575, located in the seepage plume
pathway have a similar assemblage of volatile compounds as those found in
Well 523 but in sliyghtly lower concentrations, Well 574, the background
well, contains only trace concentrations of 1,1,1-trichloroethane and
methylene chloride, Very low concentrations of volatiles were detected in
Wells 150 and 534, Well 516 had high concentrations of volatiles which are
attributed to an undocumented chemical waste disposal near that well prior
to operation of the Chemical Waste Disposal Site,

Extractable organic compounds detected and reported by EPA Method 625
are listed in Table 3, Bis(2-ethylhexyl)phthalate was detected in several
samples and petroleum derived hydrocarbons were detected in five of the
seven well samples, Table 4 lists other semi volatile compounds detailed
but not included in the required reporting list of EPA Method 625. These
compounds include petroleum fuel compounds and petroleum solvent derived
compounds (cyclohexene related compounds), and oil and grease type hydro-
carbons as well as sulfur, and a high molecular weight oxygenated hydro-
carbon which was detected in well 575,
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Table 2
Volatile Organic Compounds Determined According to EPA Method 6242

Well No.
NPDES

Compound 10 523 563 5740 575 150 534 516
Trans 1,3-dichloropropene 3 <1
Benzene 4 3 <1 <1 85
Chlorobenzene 7 <1 <1
1,1,2-trichloroethane 14 <1 < <1
1,1,2,2-tetrachloroethane 15 <1
1,2-dichloropropane 32 4 4
Cis 1,3-dichloropropene 33 <]
Bromoform 47
Bromodichloromethane 48
Dibromochloromethane 51
Tetrachloroethylene 85 14 110 »1000¢
Toluene 86 <1 <1 <1 <1
Trichloroethylene 87 3 10 <1 22
Carbon Tetrachloride 6 <1 6
1,2-dichloroethane 10 2 21 9 2
1,1,1-trichloroethane 11 »>1000¢ >1000¢ 6 »1000¢ 6 6
1,1-dichloroethane 13 320 89 117 <1
Chloroform 23 209 10 2 <1 175
1,1-dichloroethyiene 29 6 5
1,2-dichloroethylene 30 2 1 <1 <1 2
Methylene Chloride 44 7 1 1 5 12

3A11 concentrations are ug/L; A "less than" entry indicates that the mass spectrometer may have detected
the compound at a level too low to be quantitated; No entry indicates that the compound was not detected
by the mass detector.

bBackground well.

CThese values are very high and exceed the dynamic range of the detector.



Semivolatile Organic Constituents

Table 3

Well No.
NPDES Detection
Compound Code Limitd 523 575 150 534 516
2-Chlorophenol 1A 10
2,4-Dichlorophenol 2A 10
2,4-Dimethyliphenol 3A 10
4,6-Dinitro-0-Cresol 4A 10
2,4-Dinotrophenol 5A 10
2-Nitrophenol 6A 10
4-Nitrophenol 7A 10
P-Chloro-M-Cresol 8A 10
Pentachlorophenol 9A 10
Phenol 10A 10
2,4,6-Trichlorophenol 11A 10
Acenaphthene 18 10
Acenaphtylene 28 10
Anthracene 38 10
Benzidine 48 10
Benzoia anthracene 58 10
Benzo(a)pyrene 68 10
3,4-Benzofliuoranthene 78 10
Benzo{gni perylene 88 10
Benzo(k)fluoranthene 98 10
Bis(2-Chloroisopropyl) 108 b
Methane
Bis(2-Chloroisopropyl) 118 b
Ether
Bis(2-Chloroisopropyl) 128 b
Ether
Bis(2-Ethylhexyl) 138 10 28 16 17 24 40
Phthalate
4-Brom0pNen{l Phen{l 148 b
Butyl Benzyl Phthalate 158 10
2-Chloronaphthalene 168 10
4-Chlorophenyl Phenyl 178 b
Enter
Chrysene 188 10
Dibenzo(a,h)anthracene 198 10
1,2-Dichlorobenzene 208 10
1,3-Dichlorobenzene 218 10
1,4-Dichlorobenzene 228 10
3,3'-Dichlorobenzidine 238 b
Diethyl Phthalate 248 10 5
Dimethyl Phthalate 258 10
Di-N-Butyl Phthalate 268 10
2,4-Dinitrotoluene 278 10
2,6-Dinitrotoluene 288 10
Di-N-Octyl Phthalate 298 10
1,2-Diphenylhydrazine 308 b
{as Azobenzene)
Fluoranthene 318 10
Fluorene 328 10
Hexachlorobenzene 338 10
Hexachlorobutadiene 348 10
Hexachlorocyclo- 358 10
pentadiene
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Table 2 (Cont'dz
Semivolatile Organic Constituents

Well No.
NPDES Detection
Compound Code Limitd 5§23 563 374 575 150 534 516
Hexachleoroethane 368 10
Indeno(1,2,3-cd)pyrene 378 10
lsoghorene 388
Naphthalene 398 10
Nitrobenzene 408 10
N-Nitrosodimcthylawine 41B b
N-Nitrosodi-N- 428 b
Propylamine
N-Nitrosodiphenylamine 438 b
Phenanthrene 448 10
Pyrene 458 10
1,2,4-Trichlorobenzene 468 10
Aldrin 1P 10
-BHC 2P 10
-BHC 3P 10
-BHC 4p 10
-BHC 5P 10
Chlordane 6P b
4,4'-DDT 7P 10
4,4'-DDE 8P 10
4,4'-DDD 9p 10
Dieldrin 10P 10
-Endosul fan 11P 10
-Endosulfan 12P 10
Endosulfan Sulfate 13P 10
Endrin 14P 10
Encrin Aldehyde 15P b
Heptachlor 16P 10
Heptachlor Epoxide 17P 10
PCB-1242 18P b
PCB-1254 19p b
PCB-122. 20P b
PCB-1232 21pP b
PCB-12¢R 22pP b
PCB-1260 23P b
PCB-1016 24P 9
Toxaphene 25P b
Other Compounds X X X X X X X

3Units are ppb based on original sample.

No entry means that compound was not detected,

b) No detection limit has been determined,

D) Compound detected at concentration lcss than 10 ppb.

X) Some aliphatic hydrocarbons were detected., Identification of such hydrocarbons
by electron impact mass spactrometry is quite difi icult. However, the presence
of ;uc: compounds may indicate the trace contamina.ior by petroleum-derived
products,
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Table 4

Approximate Concentrations? of Other Semivolatile Compounds

Compound 523 563 574 575 150 534 516
Cyclohexane diol 5 3 2 4
Cy.lohexanone 5 10 14 1 13
Fuel hydrocarbons b 5 b b b
Other petroleum hydro-

carbons (oil or grease) b 16 b b b t
Sulfur c c c c t c
Organic sulfide 5

High molecular weight
oxygenated hydrocarbcn d

dConcentrations are approximate mg/L.

(b) Fuel type hydrocarbons and other petroleum hydrocarbons (oil and grease)
were detected in low concentrations in several of the wells sampled.

(c) Elemental sulfur was detected in high concentrations in several of the
ground water samples,

{d) A nhigh molecular weight oxygenated hydrocarbon was detected in the well
575 sample,

(t) Trace,.
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3.3 Results of Method 8600 Screening Analyses

The EPA Method 8600 Decision Matrix analytical approach was used on the
Sheffield sample set for comparison with the standard EPA methods. This
analytical approach involves application of various organic analytical tech-
niques in a hierarchical sequence to determine the presence or absence of
groups of organic compounds. By following the hierarchical sequence,
various groups or tables may be eliminated from further analysis.

The results of the Method 8600 analyses for the Sheffield water samples
are summarized in Table 5. All the samples had high UV absorbance. The
pass/fail absorbance is 0.005 when measured relative to an upgradient or
background sample. Three of the samples had UV absorbance lower than that
of Well 574, the well used as background for the site, Four samples (Well
Nos. 523, 563, 575, and 516) contained EPA Table 3 constituents (volatile
and semi-volatile halogenated organics). Three samples (Well Nos. 523, 563,
and 534) contained EPA Table 4 constituents (non-polar UV absorbing
compounds). Three samples (Well Nos. 523, 563, and 534) contained EPA Table
5 constituents (UV active, semi-volatile polar organics). No EPA Table 6 or
7 compounds (nitrogen and phosphorus containing organics) were detected in
the samples. Comparison of the results of the 8600 screen to those of the
GC and GC/MS analyses indicates that comparable results were obtained for
halogenated volatiles and semi-volatiles, Table 2 showed that Wells 523,
563, 575, and 516 contained high concentrations of halogenated volatile com-
pounds which is consistent with the Method 8010 results (Table 5).

3.4 Results of Quality Assurance Analyses

Water sample splits from two wells were spiked with an EPA Quality Con-
trol Material to test the analytical accuracy for dissolved metals, Two
spike concentraticns were used; one for atomic absorption analyses (AA) and
the other for inductively coupled plasma (ICP) analyses. The AA spike con-
centrations were well below the primary drinking water standards and were
typically within about 10 ppb or less of the analytical detection limits,
The results of the QA analyses for dissolved metals are summarized in Table
6. Spiked concentrations, found concentrations, and spike recovery are



Table 5

Summary Showing Which Tables of Organic Compounds
Could Not Be Eliminated By HAP Screen

Table Nos.C

3 4 5 6 7
well No.2 ABSD (8010) (8610) (8610) (8620) (8620)

523 >5 X X X - -
563 >5 X X X - -
575 1.35 X - - - -
150 1.10 - - - - -
534 >5 - X X - -
516 1.20 X - - - -

3Background well was No. 574.

PAbsorbance at 250 nm of reversed phase isolate obtained by Method 3560,
(combined isolates). The absorbance of Well No. 574 at 250 nm was 1.40.
Thus it must be noted that the ultraviolet absorbance of all samples was
very high; however, throughout the entire spectrum (220 nm to 310 nm) the
absorbance for three extracts (Well Nos. 575, 150, and 516) was less than
the absorbance of the sample extracted from the water taken from the
background well,

CNumber in parenthesis indicates the 8600 method applied.
(X) indicates a table that could not be eliminated.

(-) indicates a table that could be eliminated.
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Table 6

Results of QA Analyses of Samples Spiked With Metals

Spiked Spiked Percent

Concentration Concentration Error in

for Atomic Absorption Found Spike for 1CP Found Spike EPA Spike

Element Analysis Concentration Recovery Analysis Concentration Recovery Concentration
(ug/ml) (ug/ml) (ug/ml) (mg/ml )

Al 0.036 <0.22 0.729 0.69-0.89 -5% - +228¢ + 171
As 0.012 0.016 +331 0.235 0.1-0.2 -57% - -15%¢ s
Be 0.012 0.0078-0.0098 -181 - -35%¢ 0.235 0.219-0.22 -7% -6%¢ + 11%
cd 0.00195 0.0019 -3% 0.039 0.038 -3% T 163
cr 0.013 0.011 -151 0.261 0.28 +7% T 192
Co 0.013 0.016 +23% 0.261 0.23 -12% ¥
Cu 0.017 0.042 +147% 0.339 0.333 -2 10
Fe 0.040 o° -- 0.797 0.75 -61 s
Hg 0.00044 0.00025-0.0003  -32% - -431¢ 0.00873 0.00555 -36% + 308
Mn 0.017 0.01 -41% ' 0.348 0.34 -21 ¥
Ni 0.010 0.005-0.015 -50% - +50%¢ 0.207 0.19 -8% T 141
Pb 0.022 0.021 -5% 0.435 0.436 +<1% R
Se 0.003 <0.0052 -- 0.050 0.035-0.040 -30% - -20%¢ + 3%
v 0.042 0.038 -10% 0.846 0.787 -71% + 161
In 0.021 0.002-0.022 -90% - +51€ 0.418 0.41 -2% + 8

3Analytical method used has a detection limit higher than the spiked concentration.
Iron concentration in the spiked sample was soc much higher than the spiked concentration that the spike

not reported,

Cspike recovery is computed as a range because elemental concentrations in the unspiked split were below

detection limits, however, a measurable concentration was determined in the spiked sample.
dpercent error is at the 95% confidence interval for the EPA quality control check sample,
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tabulated for each spiked sample. The concentration error of each metal in
the EPA material is also included in Table 6. For cases in which metal con-
centrations in the unspiked split were below the detection limit for the
analytical technique, a range of recovery is reported., The recovery range
is defined by assuming that the true initial sample concentration was
between zero and the reported detection limit., The spike recovery is used
as a measure of the accuracy of the analyses. The spike recoveries obtained
in the QA analyses are typically within the confidence limits of the QA
spike material with exceptions for As, Be, Co, Cu, Hg, and Mn at the AA
spike level,

Quality assurance measures used in the organic analytical program
included preparation and analysis of an organic spike to deionized water and
addition of deuterated standards to samples extracted for semivolatile
analyses. The organic spike solutions contained volatile and semivolatile
compounds in concentrations several times the detection limit for GC and
GC/MS analyses. This solution was prepared prior to the sampling trip and
was stored in a laboratory freezer. Two 40 ml vials of deionized water were
spiked for GC analysis of volatiles and one, one liter bottle of deionized
water was spiked for extraction and GC/MS analysis of semivolatiles.

Table 7 is a listing of recovery factors for the organic compounds
spiked into deionized water. Recovery of three volatile compounds was
approximately 125% and 163% from each sample, respectively. Possible
reasons for the higher-than-anticipated recovery include difficulties in
obtaining total mixing in the sealed vials and higher-than-calculated vola-
tile concentrations in the spike sample due to insufficient warming of the
standard prior to spiking, Recovery of the two semivolatile compounds
spiked was 13% and 26%, respectively. The poor recovery is attributed to
lower-than-calculated semivolatile content due to insufficient warming of
the standard prior to spiking.

Recovery factors for the deuterated standards spiked into each sample
analyzed for semivolatiles prior to the extractions are listed in Table 8.
These recovery factors are generally lower than normal for the ORNL organic
analytical laboratory which typically obtains recovery factors higher than
0.7 for the deuterated standards. The deuterated spike recovery factor for
the well 574 sample (background well) was good. This well produces low




Table 7

Recovery of Organic QA Spikes

Compound Type QA-1 QA-2 QA-3
Chloroform v 133% 163% -
Toluene v 121% 161% -
Tiicnloroethylene v 125% 172% -
Napthalene S - - 26%
Dibutylphthalate S - - 13%

V = Volatile Compound

S = Semi Volatile Compound

Table 8

Recovery Factors for Deuterated Semivolatile Standard Spikes

Sample Well Number
Compound 523 563 574 575 150 534 516

1-Fluoronapthalene 0.5 0.5 1.0 0.4 0.4 0.4 0.3
d-10 Fluorene 0.5 0.4 0.7 0.6 0.7 0.5 0.2




sediment content samples. The high silt and clay content of most other
Sheffield well samples may allow sorbtion of semivolatile compounds to the
solids resulting in low spike recovery.

4.0 SUMMARY OF RESULTS

The results of this sampling and analytical program are consistent with
the previous study. Dissolved metal concentrations are far below primary
drinking water standards. Tritium concentrations in Wells 563 and 575 off-
site, and in Well 523 onsite, exceed the primary drinking water standard.
The results of organic analyses confirm the conclusion of the previous study
that significant organic contamination exists in ground water at the site.
In this study, specific EPA listed organic contaminants and other organic
compounds have been identified and quantified., Several of the wells (523,
563, 575) contained parts per million concentrations of 1,1,1-trichloroeth-
ane and high parts per billion concentration of other volatile organic com-
pounds. These wells are located in close proximity to disposal trenches or
in the previously documented seepage plume located east of the disposal site
area, wWell 516, located at the northern perimeter of the disposal site also
contained high volatile solvent concentrations but in proportions slightly
different from the previously-mentioned wells. The organic contamination in
this well is attributed to sources located outside the Low Level Radioactive
Waste Disposal Site., The only EPA listed semivolatile compounds detected
were phthalate compounds. Other semivolatile organic compounds including
petroleum-derived solvents, fuel hydrocarbons, and petroleum o0il were
present in most of the samples.

The results of total organic halogen (TOX) analyses performed suggest
the presence of compounds which cause interference with the TOX analysis.

If further TOX analyses are performed on water samples from this site, the
neutron activation analysis method may provide more accurate values than the
standard electrolytic conductivity technique.

The results of the quality assurance analyses performed in this study
indicate that data reported for metals from samples containing detectable
concentrations are typically accurate within 10 to 15%. Quantification of
the analytical accuracy for organic compounds is more difficult than for
inorganic compounds. The organic QA measures used in this study indicate
that results for volatile organic ¢~ mpounds are probably accurate within
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approximately 50%, which is within the acceptable accuracy range for GC
analyses. Results of the deionized water spike analysis for semivolatile
compound QA yielded poor results because of a laboratory error in performing
the spike. The recovery of deuterated organic compound spikes added to each
sample prior to extractions was variable between the seven samples analyzed.
The variability in spike recovery is attributed to the presence of silt and
clay in the samples which may have sorbed a portion of the organic com-
pounds, and inhibited their extraction,

5.0 COMPARISON OF JANUARY AND SEPTEMBER 1985 WATER ANALYSES

Qualitatively, the results of the two Sheffield data sets are very
similar, Comparison of inorganic analytical results for the three wells
sampled in both sample trips (563, 574, 575) shows very minor differences in
parameter concentrations between the two data sets. Of the additional wells
sampled in the September trip (150, 523, 516, and 534), well 523 showed
water quality similar to the trench 18 well which was sampled in January,
and the others contained concentrations of inorganic constituents similar to
the background well,

Results of the organic analyses were also similar between the two sam-
ple sets, Differences in the analytical protocols used in analysis of the
two sample sets results in detection of slightly different suites of organic
compounds in the two data sets. Application of the Method 8600 protocols on
the January sample set resulted in detection of several classes of organic
compounds. Later analysis of the January sample set resulted in detection
of several volatile and semivolatile compounds including chlorinated
solvents (trichloroethane, trichloroethylene, tetrachloroethylene), dioxane
(a liquid scintillation fluid), several petroleum fuel derived compounds
(cyclohexene related compounds) and two high molecular weight compounds.

The same principal organic compounds were detected in the Septembe sample
set as were detected in the January samples, Differences in the two data
sets include detection of dioxane in January but not in September, more
accurate quantification of the volatile compounds present in September, and
qualitative identification of petroleum hydrocarbons in the September sample
set,



The dioxane was detected as a result of having performed the reverse
phase cartride extraction on the January samples. This extraction procedure
was not performed on the September data set and the dioxane (a water soluble
semivolatile which is not recovered by the extraction procedure used in
conjunction with Methed 625) was therefore not detected.
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FIELD DATA LOG
SHEFFIELD, ILLINOIS LLWD SITE

Well 523 Date: 9/1%8/85

Initial Depth to Water 31.1'

Total Depth 33.8' Casing Stickup 4.1°'
Well Diam. 0.42' Surface, 0.25-0.33' Screen

Ft. of Water in Well 2.7'

Estimated Water Vol. in Casing 6.6L

Specific
Bails Removed Temp pH Conductance Do
(Liters) (C) umho/cm (mg/L)
1 17.8 7.2 1510 1.1
2 15.3 7.2 1370 1.9
3 14.7 7.2 1330 2.0
4 14.4 7ol 1240 1.9
5 14.3 7.1 1310 2.1
6 14.2 7.0 1310 1.7

Well was dry after removing approximately 6L.

C-20

126



FIELD DATA LOG
SHEFFIELD, ILLINOIS LLWD SITE

Well 563 Date: 9/18/85

Initial Depth to Water 41.3'

Total Depth 43.8' Casing Stickup 3. 3
Well Diam. 0.33' Vol/foot 0. 087 fto/ft

Ft. of Water in Well 2.5'
Water Vol. in Casing 6.1L

Specific

Bails Removed Temp pH Conductance Do
(Liters) (C) umho/cm (mg/L)

1 15.2 7.3 670 23

6 13.7 7.2 590 3.1

10 13.6 ¥l 590 3.5

15 12.0 6.9 660 4.4

20 13.0 6.9 650 4.9

22 13.2 6.9 650 $.1

€-21

Redox
(mv)
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Well 574 Date:

9/18/85

Initial Depth to Water 11.75'

Total Depth 19.75'
Well Diam. 0.33'
Ft. of Water in Well

8.0'

Water Vol. in Casing 19.8L

Bails Removed
(Liters)

Temp
(C)

19.1
16.9
15.5
15.7
16.2
15.0
15.1
14.5
14.8
13.1
13.5

FIELD DATA LOG
SHEFFIELD, ILLINOIS LLWD SITE

pH

SNSNSNSNSNNSNOOo
- -
NWOhaNNO~a0w

Casing Stickup 2.
Vol/foot 0.087 ft

c

C-22

Specific
onductance

umho/cm

10
60

g/ft

Do
(mg/L)

WMNRMNMNWWMN NN - -
.
OONOr= NN NN~ W

Redox
(mv)
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FIELD DATA LOG
SHEFFIELD, ILLINOIS LLWD SITE

Well 575 Date: 9/18/85

Initial Depth to Water 32.7'

Total Depth 38.9' Casing Stickup 2.§'
Well Diam. 0.33"' 0.25' Screen Vol/foot 0.087 ft3/ft

Ft. of Water in Well 6.2'
Water Vol. in Casing 15.3L

Specific

Bails Removed Temp pH Conductance Do Redox
(Liters) (C) umho/an (mg/L) (mv)

1 13.3 7.2 640 2.8

10 12.9 7.1 620 3.4

20 13.0 7.1 650 .

30 12.7 7.1 640 s

40 12.8 7.1 620 3.8

45 13.0 7.0 630 4.0
49 12.7 6.9 630 3.7 134

€-23



FIELD DATA LOG
SHEFFIELD, ILLINOIS LLWD SITE

Well 150 Date: 9/18/85

Initial Depth to Water 32.1

Total Depth 57.1°'

Casing Diam. 0.2 Vol/foot 0,022 ft3/ft
Ft. of Water in Well 25'

Water Vol. in Casing 15.5L

Specific
Bails Removed Temp pH Conductance Do
(Liters) (C) umho/cm (mg/L)
1 16.8 7.6 320 0.6
10 16.6 1.5 260 1.5
17 18.4 7.6 270 1.1

Well bailed dry at 17L removed.

c-24

Redox
(mv)
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FIELD DATA LOG
SHEFFIELD, ILLINOIS LLWD SITE

Well 534 Date: 9/18/85

Initial Depth to Water 16.1°

Total Depth 27.7' Casing Stickup 0.3'
Well Diam. 0.33' Vol/foot 0.087 ft2/ft

Ft. of Water in Well 11.6'
Water Vol. in Casing 28.8L

Specific
Bails Removed Temp pH Conductance Do
(Liters) (c) umho/cm (mg/L)
2 17.8 8.2 70 1.6
15 15.7 8.2 90 2.6
30 15.4 8.1 110 1.8

Well bailed dry at approximately 30L removed.

€-25

Redox
(mv)

115



Well 516 Date:

9/18/8%

Initial Depth to Water 22.8'

Total Depth 37.9'
Well Diam. 0.42'

Ft. of Water in Well 15,1
Water Vol. in Casing 58.3L

Bails Removed
(Liters)

1
10
30
50
70
90
120
140
160
170
176

Temp
(c)

14.4
13.6
14.9
13.9
13.7
14.5
16.1
14.%
14.8
14.4
13.6

FIELD DATA LOG
SHEFFIELD, ILLINOIS LLWD SITE

pH

e e B e B e B B e
» . - - . 3
SRWE T OO

Casing Stickup 4.
Vol/foot 0.136 ft

Specific
Conductance

C-26

umho/ cm

230
110
150
150
190
210
150
190
180
240
170

ba

Do
(mg/L)

1.0

. - - -

O POWOB—-OON

NaWNUTBWMNWMN

Redox
(mv)

126



APPENDIX D
BACKGROUND DATA FOR SHEFFIELD SITE

Results of USGS sampling on 19 July 1984 at wells 511, 514, 516, 533,
563, and Trench 18

Solvents idertified in wells upgradient from disposal units by U.S.
Ecology

[11inois Dept. of Nuclear Safety and I11inois EPA summary and data sheets
for organic sampling and analysis, March 1982 - November 1983

USGS well construction and stratigraphy diagrams for wells 516, 523, 534,
563, 574, and 575




United States Department of the Interior
WM ugrur‘ ~NTEOLOGICAL SURVE

{th Floor
PRI 102 East Main Street
0; il Jrbana, IL 61801

January 16, 1985

U. S. Nuclear Regulatory Commission

Mail Stop 623-88

Washington, D.C. 20555

ATM™N: Mr. Shaffner

Dear Mr. Shaffner:

Enclosed are results of organic analyses for water samples taken from
s63,

wells 511, 514, 516, s:s,ﬁa’ua Trench 18 sump. Samples were

collected on July 19, 1984. Of organic compounds analyzed for,

above background concentrations were found in wells 516, Trench 18

sump, and 563.
If I can be of further assistance, please call me at PTS 958-5368.
Sincerely yours,

Gy Goebleoe

George Garklavs
Hydrologist

GGimv
Enclosures
cc: Sherrill

ggﬂ”k%ﬁﬁ 83%93039
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UNITED STATES DEPARTMENT OF TnE INTERIOR
U.S. f  OGICAL SURVEY wRD
CENTRAL LA ATORY, ATLANTA, GEORGIA
Vas weLl 514 LABORATORY ANALYTICAL SMEET FDR LAS-ID 4229914 RECORD~# S0779

SYATION_1C: «1202702%473201 COLLECY

DATE 340799 viae END DATE TINE LAT=LONG=SFCR: soe

WARE: DATZ T) 3§ RETRIEVEC FROM WEAD CONPLETE - STATE: &R CODE: 17 JLLINOILS COUNTY; IS
gu»u ME_Iuv: o STATUS: w SOURCE: COMDITION: $ PEy 9 WYD.EVENT: PROJECTYIACCT=#: IL05e00
COmmENTS .

YNIGUSE Nuv t3 BPLUTITeS “SCHeUULES USED 139190 0o 0 TOTAL PARAMETERY 23

NOTE: Tnii SiwPLE #3435 LOGGED IN ASZX" TYPE.DATA AND WILL ANSPER TO WATSTORE, "C% IN COL(SY) OF AN "a" !

PRINTEC .o Cesi1/%4 FIRST RETREIVAL YLABPRIN™ 0S/01/84  ADD XYLENE ~ SAMPLE FROM LOW LEVEL RAD SITC
wame K /VELUE UNITS ETHOD:  W-CODE  LC nANE RAKVALUE UNITS wTTaLT
’ .
ANALYZING aGency 10010 - - 8 o9 SP. CONOUCTANCE *LD gico UmHos f-3747-
BENZENE, TOTAL < 3.0 UGIL  b-3011-80 34030 1811 TETRACHLOROETHYLEN,T « 5.0 uGrL o0=10%1-
SROMOFORM, TUTEL < 3.0 UG/E O=3011-80 32104 1092 . TOCUEWE, YOTAL < 5.0 UGIL  O=Y010-
CARBON TET:a., TUT, <« 3.0 Us/L Or3Q84-80 3202 ) TRICHLOROETHYLENE,T < 3.0 UGsL 0-¥211-
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CHLOROBEN: (%, TITaL < 1.0 uwelt "0-3011-80 34309 104 ATER TENPERATURE 15,9  ofc € - .
CHLORODIER =5 s 10T, « 3.0 UG/L O=3011-80 3210% 1019 Vo 1-DICHLORI THYLENR,T ¢ 3.8 WG/L 0=1011-
CHLOROPOA>, TLTAL « 3.0 UG/L  0-3011=80 32104 1018 J1-DICHLOROETHANEST ¢ 3.0 UG/L Q=17
COLLECTIOr 3Evlvy S1200 - - 2 L }] 1212 1-TRICHLOROETH-T < 5.0 UL BTt
DICHLOROES S= riTnasT « 3.0 UG/L ©0-3011-80 32109 1019 129,2-TRICHLOROETH,T < 3.0 UG/, o=~
DECMLORQL ; FLUCT="E, T « 1.0 UG/h  0-3011780 34 o 1012, 3=TETRCM 0RO, T ¢ 3.0 UsiL C=3211-
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“U.S. GEOLOGICAL SURVEY wRD
CENTRAL LABOCATORY, ATLANTA, GEORGIA

UKE weEk £3% LABORATORY ANALYTICAL S» ., FOR LAB-ID 4229918 RECORD-# 50787
A R
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ANPLE METIu~: = STATUS: n  SOURCE: HYD.CONGITION: SARPLE TYPE: 9 MYDLEVENT: PROJECT/ACCT=0: 1L0S40T ¢

MMENTS : -

UNIGUE NUv:éR REQUESTED SCHEDULES usEn 1391 S0 o o TOTAL PARAMETERS :8

NOTE: Tni. SZPLE wd5 LOGGED IN AS “E™ TYPE DATA AND WILL WOT TRANSFER TO WATSTORE, ™Q" IN COLCST) OF aw "a™ ra
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US Ecology. Inc
9200 Sheld viile Road. Suite 526

PO Box 7246
Louisville Kentucky 40207
502 426-7160
WHBOCKET CoNTR
CENTER -
B4 NG 27 PI2:03
USkeology
Mr. James Schaffner August 24, 1964

U. S. Nuclear Regulatory Commission
Mail Stop MS-623-SS
Washington, DC 20555

Dear Mr. Scraffner:

A review of our records o non-rudiological data for the Sheffield, [.linois
disposal ¢ite indicates tiat the wells monitored are all upgradient fiom the
disposal treaches. Therefore, this data is enclosed for your perusal per
your request.

Should you have any questions or de:irc additional information, pleaSe do
not hesitate to contact us.

r U."Martinez
Deputy Chief Radiologi
Control and Safet

EDM:db
Enclosures

cc: Ron Gaynor
Vice Prec.dent Technical
Services and Safety

Ken Waller
Chief Radiological Contrc’
and Safety Officer
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2ND QUARTER SOLVENT ANALYSIS

G-112 Acetone G-104 Acetone
N,N-Dimethylformaline
Tolu‘ne G~ 105 None found
G-113 Ethyl Benzene G-106 None found
N,N Dimethyl Acetamide
N,N Dimethylformamide 6-107 None found
Methylene Chloride
Toluene G‘lOB TOI uene
G-418 N,N Dimethylformamide G-109 None found
Toluene
G~-111 None found
G-419 Acetoune
Methylene Chloride G-114 None found
Toluene
G~-115 None found
G-421 N,N Dimethylformamide
Toluene G-303 None found
G-422 Toluene G-199'(_,' None found
G-423 Toluene
G-424 Toluene
G-435 Toluene
G-426 Toluene
G=427 Toluene
G-428 Methylene Chloride
G-19¢ |, _, Acetone
P Toluene
G-197 .()‘ Acetone
G-198 '\’ Toulene
Trichlorocethylene

D-10



Organics
(1) Methylene Chloride

(2) ', 1, l-trichlioro-
ethane

(3) Trichloroethylene

(4) Perchloroethylene

(4etee)

Li-a

~(5) Toluene
e (6) Xylene

(7) Acetone

(8) Diocytlpthalate

Concentration

0.002 ppm
0.001

0.004 ppm

0.006
0.003
0.032
0.013
0.003
0.068

0.047
0.020
0.007

0.011
0.002
0.018
1.000

.120

0.006
0.016
0.012
0.162
0.003
0.432

0.240

G

Location

199 *C-1'

USGS 515

Ned Chemsite

G196 'p'
(198 'N'
6198 'N'
USGS 515
USGS 516
USGS 563

G

198 'N'

USGS 516
USGS 562

G

199 'C-1°

US6S 514
USGS 515
US6S 516
US6S 563

G
G

@D oOOoO0

198 'N*
196 N’
196 'pP’
196 'pP*
197 '0'
197 '0°

199 *‘C-1'

Date

11/83
11/83

11/83
6/83
7/83

11783

11/83

11/€3

7/83
11/83
11/83

11/83
11782
11783
11/83
11/€3

5/83
5/83
5/83
7/83
5/83
7/€3

3/82

Detection
Limits

£.0.001

£0.001

£0.001

{0.005 ppm
¢0.005 ppm

Ll

L]

|I£

Conc.
Detected

ppm

ppm

ppm

ppm

ppm
ppm

ppm

ppm

Lf’j's Jﬂ‘n\N j' 't"a qo\n_ut \I.Jj






1%, . 5 CS

——

e1-a

[16)hiiphatic Hyaro-
carbons

Aviohatic Hydro-
carbons

(19)Lridentifiec
compounas (extractable)

Concentration

J.UZs
0.39

0.100
0.003
0.003
0,140
0.005
3.900

2.100

Localion

U 19R l;“

G 199 'C-1'

G 199 'C-1'
USGS 513
USGS 513
USES 515
USGS 516

Date

3/82
3/82

11783
11/83
11/83
11/83
11783

USGS 519 (new) 11/83

USGS 519 (new) 1i/82

Detection Conc.

Limits Jetecied
L4 ppm
L3 ppm
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.’n—-’/‘ ,;‘/N s W
> 3
"v:,r-- /.’Jg LARPY)

Time Collectea: JOS/5 " am Lab # DC331410
SPECIAL ANALYSIS FORM NV IR :cq3
Date Collected: ‘/—‘Zvaz Date Received th

TLIINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL
TOURTY: :

Barga:_f i S‘lZEeUé” éo/oaé l 0//095.43

SCURCE OF SAMPLE: (Exact location) (2 /94

-

(,2 wa‘é f /5# d/‘nf 9»‘3 Zo#;é \
PHYSICAL OBSERVATIONS, REMARKS:
p,/zg_*fagg Ue/////olf 7€ mnﬂ,/u;s L*JO :’é‘/ A /ee%e_

fal/;h/’é PA Sl € Af/l{ﬁl or /""'I"‘M/““e ’”O/Q@M
/,'J !roau"l " -_S"'/é’ -yl

TESTS REQUESTED: Vol dhe ormona

Lege - Vaded : 2L,
ot PCBs ¥ et k. el
¥ il

COLLECIED BY: J, &7

e '/rgp » Ex/ndaéw -

LABORATORY
~7 7 DATE TATE
RECEIVED BY: Q& I/ !wgw_/ COMPLETED: +/ a1/ &=y FORWARDED: //. 31/

PCBs = ¢.¢ 44 /o (t) Rty

QCQM: c ;omg)ougc/; ned dedected 10 +he extracts
(Buise -woutcal w Acid) of +As Sumple (_4 3‘:;./L)

Yeledile orgaunic Co wypoumde dichlors etbyleqe = [Agqt

. /,/J/-f'rl.c.h/oroe_*f-‘ucnez'é-t#'f
RECEIVED

FEB 01daq :
EPJ. <. DLPC pCc3iga10 NV IR 1983
vIWm“ S
LPC-8A 4/77 (NOT FOR DATA PROCESSING)

D-15




cfg ADI// :)031411

Tine Collected: /! [ /G o Lab #
SPECIAL ANALYSIS FORM NV IR ucq3
Date Collected: _//-/2-83 Date Heceived : ol

TLLYNOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

TOUNTY: ING: :
LSuread :,/::f/&o/a.s £Corosy R |ovoysoz

SOURCE OF SAMPLE: (Exact Location) &/97 ( ue// 0)

(2l £ 7 gl gl 2L )

PEYSICAL OBSERVATIONS, REMARKS: M% Lo wml) W 20ar, on /A8

Ecllipll G.of demp SYF = doed gray slolle ot

s Qe

TESTS REQUESTED: bl Ak agums_ﬁgp 5%:% -

awj/”C'éfs

J. MHoi

LABORATORY

7 DATE KT
RECEIVED BY: ,9 %@/Z%yﬁf// COMPLETED: 1/ /5% Pong'mzn: // s,/
PcBs = 3. Txg/e @f’é)

(ﬂfot.‘o"' l?-bO)

Oaer Or‘c’]am'c. u»poqu.s notde fFected /; +he eXJ"\N(c ‘{~.S‘ (<z‘,/
(Bese - Ntz l "—M o2 ++his Sa u—.g/c :
Yolgdil e ot‘g'qm.c Com,onnoic not JSetecFed

e p_—a
RECEIVED
FE8 011508

EP — ﬁﬁ:‘:é;fs D0O33i411 NV IR 1683

LPC-8A 4/77 (NOT FOR DATA PROCESSING)
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55-90/:5 )&gpc:e b4 676/
;aoqfuuq fbd‘ s AL}D ﬁ//

/0 V031412
Tim Collected: J - Lab #

SPECIAL ANALYSIS FORM XS
Date Collected: _//-/2-83 Date Receivea ~ NV IR €83

TLXINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL
COURTY:

: [ff_.! HEADING: [ TLE NUMEER:
égaruntc .Sﬁmgtzuéuzx/tls‘EUOLOGV‘EI O//09S 0O

SOURCE OF SAMPLE: (Exact Location) &-/99 (wel C-1)

(2uh f [ aer gt bl )

PHYSICAL OBSERVATIONS, REMARKS: m«r‘é ¢85 = e w// WSS ame an N e-83

Fedjié' ,;LJV/'- ﬁ_éw_m/ oy~
M/n/éﬁ, nmé,@-ns«# Ca{“"ﬂt »éfgg:’%é_

TEsTs REQUESTED: [bAL A o/a,o.,.:, be pere £ Kap &/me/géé;

Boge- Newled; £ A ¥ PMM&M@Q
%ﬁ%@%ﬁaegf S AT T S ) 30): 09 €y A T

LABORATORY
P o Ll
@ ' DATT TE
RECEIVED BY: }’jpﬂ ;Vj@%’) COMPLETED: r/3;1 /&y FORWARDED: +/3, /5y

P Bs = &.S',Z‘?_/(_ @M

(.gf{‘o’ac_“'aw\ = 720‘1“7’/2-
ﬂ/f?ﬁ@ﬁ@ hgdrocar-bom.s > /OO‘?&L

Utlat /e 6rganics mettyleas chloride = -Zx-#g_

R=Or VED Chlotoform = 2%/(

1e frac &/orge*‘hq'emgr //A»ﬂlg
FEB U1 (508

E wo ™ L A -
STATE C ILLINOIS D0O3i412 1y 5 ¢33
LPC-8A 4/77 (NOT FOR DATA PROCESSING)
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Tme Collected: 3.’5{ Pm Lab #
SPECIAL ANALYSIS FORM NV IR :933
Date Collected: A/-/7-8 Date Received
TILINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL
TOURTY: -

Bursau SwEFFIELD JuS £000ar T2

-
_————— e —— T T

SOURCE OF SAMPLE: (Exact Location)\4S Faucay uke// /S G150

ok 4 7 gol o 274 )

PHYSICAL OBSERVATIONS, REMARKS: M#Aq el /230 o om [M-A-E3

Liall: gl 6.l dep S¥F — Af«d"aér&/aﬁ{r—a&-—
e “g&é I'/‘Ptl 4..., éu(:r 44 m,lwﬁ

TESTS HREQUESTED: Ue/el./e orsomies &y punge £lrap ; Exluolebiles —

p . I'\-Q
PC B
LABORATORY

RECEIVED BY: _,é/ W CgthLETED: /31 /8% rongfanzn: 1/3:/.
F%;,LELS < . l‘LAEFq/‘L_ “Z:Zzg%iizf;i‘

/" g
. STw Ji

_ro!qm'c, COm#unc[iho# q’&‘eg'(cg’/é +4¢ extcects

(éue_-umfmhw..() og/ﬁ,_'c, $e ofa . < 2o/
4/C7l,¢(1L1'/:£ 6cgauc < C:"525E12f4‘1¢721 ‘,¢,1L.<24é712e e ;Qe ‘/’

RECEIVED
FEB 01 1bué

EP.. — Durl p03i413 NGV IR 1583

LPC-8A 4/77 (NOT FOR DATA PROCESSING)
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"0«,"\3 s OV

,%Eb’t-—'CIule LP &Y [)(}:ljﬁijléi
Time Collected: __2:€0 pm Lab # -,
SPECIAL ANALYSIS FORM MVIR 083
Date Collecied: 2/-/ Z-ﬁ Date Received
TLLINOLS ENVISONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL
a ]“La: “ »

SweErFrE1p fUS Browey ®R |ono9saz
G/B|

Burza

e —
_—— =

SOURCE OF SAMPLE: (Exact lLocationusgs e/ 5 //

Cz_u_z_{___gJ_‘g_éa_ AJJ/ )
PEYSICAL OBSERVATIONS, REMARKS: g”sgﬁ 120 o R SA 10:5S con o930 J-/7-E3

el . ol 2.3 Jemp S4F  —dind Mt ot wad A
Y. e/ ihide o i

LM HSES cogwen Au/o—ug ug/

TESTS REQUESTED: 1/3/42 _é orpem o2 é Penge ‘f ége : E/ﬂmgg:
Mﬁaw.m_f-d‘m_mwd PC&%

uv.._...‘.i....: BY?: \ !2,.4, S(’ZID‘&!! SE ﬂ! S'r'!ggé“

LABORATORY
-4 2
) 7 DATE DATE
RECEIVED BY: %(M@(/ COMPLETED: 4[;,/@{ FORWARDED: /M

PR s < 0./ g.(?,/{

Aliphatec ‘c,'/c/rocah/cons = 3/.?/1

Uo/q 1‘! /-(... Ohg( M e .S’ g¢+ggv‘g cfle-/

ceo patic
Tl U L WeT
s
STATE OF ILLINOIS DU31i414 iy 18 (993
LPC-8A 4/77 (NOT FOR DATA PROCESSING)
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Si\-,l p«r/c‘e o

: &R 1
Time Collected: 7705 om Lab #
SPECIAL ANALYSIS FORM -8 3
Date Collected: /1-72-83 Date Received LEALE
TLLYNOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL
TOUNTY: ING:

O//095C 43

Bureru SHERFIELD JUS E00L06

- — -

SOURCE OF SAMPLE: (Exact location) Cas QS Wes 5/2

(2 ul_ﬁ_[#;é&#é)
PEYSICAL OBSERVATIONS, M-PM,L{;O vell 2: D en VAT
ol p” 7:2  temp S £gm;_dg Zg& f;uméa ér‘aeem

boile L. allts, m gm &g reast
,-u /

TESTS REQUESTED: V,JJ.[

wCTED BY ' oJ. ﬁagé 2 ms& H IMWI_

LABORATORY

RECEIVED BY: 9/ M@&? cgggmn: //5//:L/ %ﬁnz 4/3//.}’5/
PCRs <O,lrqls 8/“‘"‘“7
F

&// op/zn‘( ¢ hydroca rbons = i‘?jﬁ

Yolatil e anlqawé s not-cetectec/

RECEWVED

FEY h [
rEEttook

-~ /_L_
L g

DO3EATs WA 158

LPC-8BA 4/77 (NOT FOR DATA PROCESSING)
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Presram. C‘o.lg Pyl

Time Collected: 2’&5 2m Lab # [)031416
SPECIAL ANALYSIS FORM NGV IR 1623
Date Collected: /1=-/17-83 Date Received A

DIVISION OF LAND/NOISE POLLUTION CONTROL

COUNTY :
3 WREAU

Swerrrap/us Eccocy® 2| or/09503

GIBY

—
-

SOURCE OF SAMPLE: (Exact Location)\WSGS well 5 /6/

(24&.&3_1 /qa[ 9@‘6‘(4\

PHYSICAL OBSERVATIONS, REMARKS: P, Q_?‘_l@mgg_z_&m /83
reu ol 0.2 . Lm S4F ug/égj ,QM&JM
Mm_cgz@@uﬂ_ﬁ_si

TESTS ~QU‘:.STE::[/0/J.L; OeeieS s Do a—.ﬂ > - mc-v.
& - Al Lt’ L eo Kie ..,_ Y’A ; ol tlac

oncd pce,

COLLECTED BY: - R

TP R, Sammesl] 4 BORATORY

: ‘,‘ T ATE
RECEIVED BY: ,;‘)3%%@5/7 CJC‘MPEE‘I‘ED: //3;!&14 F?RWARDED: (L&I/@‘
PCBs <0,! iy /2
%v

-

/4//'191”14(;:_ égirocqréoh.f = /Y0 “#—/’(

ﬁ%rqch/cro e-‘—kq leve = ﬂa,.‘?‘/L

ReCOiVED
FEB 0TS
S1ATE oF ﬁ.fu':.;fs DU31416 (- 1y oy
LPC-8A 4/77 (NOT FOR DATA PROCESSING)
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5“.‘_.,,/,,9 /"‘,n/xﬁ OY
Pmy‘ln &Je t AP &)

Time Collected: _ /40 pmn L ¢ D0O31417
SPECIAL ANALYSIS FORM . ca
Date Collected: //=127-&3 Date Received NV IR 1G83

TLLYNOIS ENVIRONMENTAL PROTECTION AGENCY.
DIVISION OF LAND/NOISE POLLUTION CONTROL

COURTY: ING:
Bureiu r SHEFFIELD /US Eact08> %R 0//09.5‘03
SOURCE OF SAMPLE: (Exact Location ﬂ/\yﬁ; Wwew, S8 QIRS

(2 vale § /gol foue Lodle)
PHYSICAL OBSERVATIONS, REMARKS: P..,%g! 5% o Dow el 3: 15 som em 1 16-83
Fg/i oH 2¢ E:QS’#'F WL//AJ/
resi £ s K ﬁd_u/lc/l o/gf;ﬁm/é/;,{i— ée/f Yead ZeEpa Mm
baker £ a‘/@t:w/

LABORATORY

DATE
RECEIVED BY: /j %/@/ cc‘;ﬁ?m: 1’/ 2 /7/ i FglﬁARDED: M
PeBs <o.1:% /2 &N""‘"‘?—

]

/}/r'pha/—/é_ Aﬂﬂocaréch;?:‘—‘- \r“g—g/(

Uolute e cvgqmlés eblora Lo = S"“&g’/&

[ Ll -Tewchlocoethgne = /3#
- - Tetra chloroethyleny = /& :
—RECEIVED - o

Metbhylene C4/ar,¢/¢ = /‘fz/f

FEB 011504

E--f-r.. s D.y-l"\:' - AN
STATE OF  LINOIS D031417 MWV IR 1cg3

LPC-8A 4/77 (NOT FOR DATA PROCESSING)
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Sempke Fupesi: OY
Froprom Code. LP Y/

Time Collected: 2.’50 =2a) Ly # U‘131418
SPECIAL ANALYSIS FORM v IR 1583
Date Ceollected: (=2 7Z-£2 Date Received NIV 1500

TLLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL
COURTY: G: ILE NUMEBER:

Bewsau Srerr erd /US Sorcay %2 | ©/09503

SOURCE OF SAMPLE: (Exact I.ocation(zgds e S76 GIR6
‘. 08
PHYSICAL OBSERVATIONS, REMARKS: P,%O )44 % Z)f Q_ﬁ&s DSV om //-/2-83

Feu p}"‘éq fco.« §§1F'-—4uer/ N // >
#LéLko cclm J;QLJTPA Jew u« ' cﬁ ﬁ

L

1ESTS REQUESTED: Yo/l )/ crz.\w;” ﬂ@, punse & dreo EanncLé/
Aca’ E RBes Mot pru!i»‘ L«-Juﬂ—‘—a JZ«MM L—ge‘-maie.-(

d e 8.

TS op IS e PYPY S rupenT TRANSIORTED B Tonn STooca™
LABORATORY
~ ~/7 DATE DATE ;
RECETVED BY: ). A/ M’ COMPLETED: 1/31]) gxf  FORWARDED: 131 /821

PCBRs < 6, IAA?/L
é‘;r‘f‘ﬁqc*a b/le degoui € - Adek c/gﬁxc?‘-td [< 2 sl )
@uc. NCK*'QRCLd) bl '
Volati/e Of‘cftaméé /ne"hqlen-e,Ch/omJ*- "7’»"%2
d,cA/oroe"'lquene. = 3*‘2»/9
neoo ED C[,/oro-pof‘vn = /fa»«ql

o 1,2~ d»anforoc+‘lone—
FEB 011504 41,1~ +erch (oroe-l-l—mne-— 3
e c e ':ﬂ........
STATE OF 'LLINOIS Frtichloroethylene = 20 ~g/e
fetrachloro ethyleve > /ooo# 031418 N(WV iR 1GR3
LPC-8A 4/77 (NOT FOR DATA PROCESSING)

D-23




Sempling Faarpese : OY
Pron e Code : 4 P4/

Time Collected: 370 p1 b # V031419
SPECIAL ANALYSIS FORM 0 iR 1683
Date Collected: _ /&/7-82 Dete Received NItV i1H 178

TLLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

TOUNTY: HEADING: '
- Bersay o SwHeErEL Q/&/S Eopioay 2| O//095Q3

SOURCE OF SAMPLE: (Exact I.ocation)(c’/.fg;s WELL S/ 9) (;1 B9
£ -

C—&yﬂjs f aﬂl qLaAcu/ \

PHYSICAL OBSERVATIONS, REMARKS: Pu;gi___&_&ﬁ_p J 9:35a on 11-/7-83
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APPENDIX E

BACKGROUND DATA FOR BARNWELL SITE

Table E-1 Correlation of Barnwell LLW facility well numbers
Example well construction diagrams, CNSI wells

CNSI non-radiological monitoring report - 1985






TARLE E-1
CORRELATION O BARNWELL LLW FACILITY WELL NUMBERS

CNSI 1385 Cahill 1982* CNS1 1985 Cahill 1982+
WM-0001 CN-TN Wh-0034 CN-6&
WM-0002 CN-7E WM- 3035 CN-5.
WM-0003 CN-7W WM-00: CN-6W
04 B-42 37 CN-5S
05 B-14S ke CN-5N
06 B-14N 39 CN-4E
07 B-30 40 CN-4W
08 B-20 41
09 0T-1E 42
10 0T-1W 43 Wh-8
11 C-26 44 WW-5
2 B-25 45 WW-6
13 TW-1 (N or S ?) 46 WW-9
14 CE-7M 47 Ww-4
15 CE-7S 48 WW-2W
16 CE-7N 49 WW-7
17 CE-7SS 50 WW-11
18 6S-21 51 WW-13
19 B-18 52 WW-12
20 B-15 53 WW-10
21 CN-1W 54 WW-2E
72 CN-1E 55 WW-1W
23 56 WW-1E
24 57 WW-4E
25 GS-22
26
27
28
29
30
31
32 CN-2E
33 CN-2W

* This numbering system was also used by Weiss and Columbo (1980),
Czycinski and Weiss (1981), NRC (1982), and previously by CNSI.
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MONITORING KREPORT

)f selected site monitoring
present conditions and
ine monitoring program, 1f

wWM-0056
WM-0057
WM-0070
WM-0071
WM-007
WM-007:
WM-007
WM=-007

WwM-008




Analyses were performed by EAL Corporation of Richmond, California.
Sample analyses include total organic carbon (TOC), total alkalinity,
iron, specific solvents, EDTA/CTPA, and priority pollutants. Methods of
analysis include gas chromatography and mass spectrometry.

The method used for non-GC/MS volatiles is a GC purge and trap flame
ionization detector-method 602 EPA. Variations in results for the GC
purge and trap flame ionization versus GC/MS is due to precision and
accuracy of the procedures used.

Data are summarized in Attachments 1 and 2. Attachment 1 lists data for
the baseline determinations. Attachment 2 lists data for total volatile
organics with the specific organic constituents Benzene, Toluene, and
Xylene. A review of this data shows a difference between the total
volatile organics and the sum of the specific organic analysis.

E-5



ATTACHMENT |

NO. OF ANALYSIS POSITIVE VALUES
BELOW DETECTION LIMIT LOW HIGH AVERAGE

[OTAL ORGANI(
ARBON
ACETONE
BENZENE

TOLUENE

wB-0101, wB-0201, wB-0301, wB-0401, we-0501, wB-0601, wB~0701,
WB-0801, WB-0901, wB-1001, wWO~-0007, WO-0023, wo-0024, wWO-0026,

w0027, WO-0028, wo-0029, 1 wO-0032

TOTALS FOR ALKALINITY AND VOLATILE ORGANICS ARE NOT INCLUDED IN THIS SUMMARY. THIS DATA SHOULD BE REVIEWED FOR

ANL

SPECIFIC SAMPLE POINT.




ATTACHMENT 2

ANALYSIS SUMMARY
NON-RADIOLOGICAL MONITORING OF SELECTED WM WELLS

ANALYSIS (ug/l)
SAMPLE POINT BENZENE TOLUENE  XYLENE TOTAL VOLATILE ORGANICS

WM-0019 8 <1 <1 32
wM-0021 <1 13 <1 30
WM-0022 <1 2 - 92
wWM-0032 <1 2 <1 -
WwM-0033 <1 2 2 13
wM-0034 1 7 11 33
wM-0035 <1 70 124 -
wM-0037 - <1l 3 -
wM-0039 8 <1 1 100
wM-0041 2 <1 1 8
wM-0042 <1 <1 <1 6
wM-0043 <1 <1 4 100
wM-0044 3 1 F 60
WM-0045 <1 1 2 22
wM-0046 <1 <1 2 8
wM-0047 <1 <1 2 14
wM-0048 - 1 1 -~
wM-0049 -~ - - -
WwM-0050 <1 <1 2 91
WM-0051 1 <1 <1 S
WM-0052 <1 3 <1 20
wM-0054 <1 <1 5 430
WwM-0055 <1 ) 2 9
wWM-0056 <1 8 1 35
WM-0057 <1 <1 <1 14
wM-0070 <1 1 <1 6
wWM=-0071 <1 1 <1 4
wWM=-0072 <1 <1 <1 <1
WM-0073 1 2 <1 3
wM=-0074 <1 2 <1 26
wWM-0075 <1 <1 <1 20
WM-0089 <1 1 <1 40

E-7



WM-0019

wWM-0019

NON-RADIOLOGICAL MONITORING DATA
SELECTED WM, WB, AND WO WELLS WITH TRITIUM RESULTS

o~ = Ty
{ '
\ -

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1, Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethlbenzene
Dichloroethylene

Tritium

EDTA
DTPA

VOLATILES-GC/MS

Acrolein

Acrylonitrile

Benzene
Carbontetrachloride
Chlorobenzene
1,2-Dichloroethane

1,1,1 Trichloroethane
1,1-Dichloi >ethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
1,1-Dichloroethylene
1,2-Trans-Dichlorocethylene
1,2-Dichlcropropane
1,3-Dichloropropylene
Ethylbenzene

Methylene Chloride
Methyl Bromide

Bromoform
Dichlorobromomethane
Trichlorofluoromethane
Dichlorcdifluoromethane
Chlorodibromomethane
Tetrachloroethylene
Toluene
Trichlorcethylene

Vinyl Chloride

E-8

< 3 IQCIC03/L
< 1 -qCaCO,/L
< 1 ngCaCO3/L
<0.1 mg/L
<0.2 mg/L
3 mg/L
32 ug/L
< 20 ug/L
13 ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

5.75+0.20E+03
pCi71 ’

< 2 mg/L
< S mg/L

AAAAA
~
bt bt © bt b D

PER ug/L (ppb)



wv=-0019 (Continued)

DATE TEMP. pH ORP COND. DS Do

1/1/82 20.3 4.9 +382 58 10 -

9/13/82 18.2 4.0 +435 25 14 4.5

wM-0021
Alkalinity Hydroxide 20 nqCaCO3/L
Alkalinity Bicarbonate < 1 quaCOs/L
Alkalinity Carbonate 180 nqCaCOa/L
Total Iron 45 mg/L
Ferrous Iron 0.6 mg/L
TOC 7 mg/L
VO 30 ug/L
Acetone < 20 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene 13 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 5.2140,.32E+02

pCi/L

EDTA <2 mg/L
DTPA <5 mg/L

WM-0021 VOLATILES~-GC/MC PER ug/L (ppb)
Acrolein <1
Acrylonitrile <1
Benzene <1
Carbontetrachloride <1
Chlorobenzene <1
1,2-Dichloroethane <1
1,1,1-Trichloroethane <1
1,1-Dichloroethane <1
1,1,2-Trichloroethane <1
1,1,2,2-Tetrachloroethane <1
Chloroethane <1
2-Chloroethylvinyl Ether <1
Chloroform <1
1,1-Dichloroethylene <1
1,2-Trans-Dichloroethylene <1

1,2-Dichloropropane <1




wWM-0021 (Continued)

1,3-Dichloropropylene
Ethylbenzene

Methylene Chloride
Methyl Chloride

Methyl Bromide
Bromoform
Dichlorobromomethane
Tricalorofluoromethane

VOLATILES-GC/MC

Chlorodibromomethane
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl Chloride

DATE TEMP. pH ORP
7/1/82 19.9 11.4 +137
9/13/82 20.5 10.3 +186
WM-0022

Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total

TOC

Acetone

Benzene

Toluene

TVO

DATE TEMP. pH ORP
5

3/7/83 18.0

o7 +247

PER u

COND.

619
488

<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
19
<1
<1

L (ppb

mg/L
mg/L
qulCO3/L
-gCaCOJ/L
nquCOJ/L
nqCacole
mg/L
ug/L
ug/L
ug/L
ug/L



WM-0032

DATE

1/1/82
9/13/82

wWM-0033

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethylbenzene
Dichloroethylene

Tritium

pH ORP COND.

9.7 +167 281
10.0 + 89 336

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethylbenzene
Dichlorcethylene
Tritium

A AN AAN A

AAAN

7

A

<
<
<
1

o
@+ O

ngCaCOa/L
lgCaCO3/L
'958C03/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

.25+0.43E+02
pCi/L

<2 mg/L
<5 mg/L

oo
. o

N

» ;
et - e - e ™

ngCaCOalL
quaCOJ/L
ngCaCO3/L
mg/L

mg/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
«2740.068E+03

pCi/L

o
e O N N R U W N b et bt O b

Ll

N



wM-0033 (Continued)

DATE TEMP.
7/7/82 19.2
9/13/82 18.9
wM-0034

DATE TEMP.
7/7/82 19.5
9/13/82 19.5

EDTA
DTPA
pH ORP COND.
7.8 +215 132
6.8 +171 162

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethylbenzene
Dichloroethylene

Teitium

EDTA
DTPA

TOC

Solvents

Acetone
Iscpropanol
Chloroform
1,2-Dichlorocethane
Toluene

Xylene

pH ORP COND.

10.9 - 90 1025
10.9 +158 8180

IqCaCO3/L
-gc.CO3/L
lgCICO3/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

4.68+0.29E+02

<

pCi

<2
<5

3
150
65
20
2
51
1
3

DS

45
50

/L

mg/L
mg/L

mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Do

00 6
2

.4
00 .9



WM-0035 (Collected 7/12/84)

Alkalinity Hydroxide < 2 mgCacCo, /L

Alkalinity Bicarbonate 8.3 mgCaCo,/L

Alkalinity Carbonate < 2 -gCacoalz

Iron 58 mg/L

TOC 29 mg/L

Alkalinity Total 8.3 mgCaC0,/L
wM-0035 PRIORITY POLLUTANT DATA

VOLATILES ug/L(ppb) Per ug/L(ppb

Acrolein <20

Acrylonitrile <20

Benzene <1

Carbon Tetrachloride <1

Chlorobenzene <1

1,2 Dichloroethane <2

1,1,1 Trichloroethane <1

1,1 Dichloroethane <1

1,1,2 Trichloroethane <1

1,1,2,1 Tetrachloroethane <1

Chloroethane <1

2 Chlorocethylvinyl ether <1

Chloroform <3

1,1 Dichloroethene <1

Trans 1,2 Dichloroethene <1

1,2 Dichloropropane <1

Trans 1,3Dich'~ropropene <1

Cis 1,3 Dichloropropene <1

Ethylbenzene 11

Methylene Chloride <1

Chloromethane <1

Bromomethane <1

Bromoform <1

Bromodichloromethane <1

Fluorotrichloromethane <1

Dichlorodifluoromethane <1

Chlorodibromomethane <1

Tetrachloroethene <1

Toluene 70

Trichloroethene <1

Vinyl Chloride <1




WM-0035 (Cont.)

*Estimated concentration.

WM-0037

DATE TEMP.
7/1/82 19.5
9/13/82 19.2

NON-PRIORITY POLLUTANT DATA

Carbon Disulfide

4 Methyl 2 Pentanone
Styrene

Vinyl Acetate
Butane

2 Methylbi ‘ane
Pentane
Methylcyclopentane
2,2 Dimethylbutane
Acetone

2 Butanone

2 Hexanone

Xylenes

2 Methylpentane
Hexane

3 Methylhexane
Heptane

2,5 Dimethylheptane

@

U

<1
<10
<1
<2
*160
*580
*180
*120
*120
<10
<20
<10
124
*420
*180
*340
*200
*620

This mixture is similar to gasoline.

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferroue Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethylene
Tritium
pH ORP
4.2 +292
4.5 +509

COND.

96
14

< 1 ngCaCO3/L
< 1 ngCacole
< 1 nqCaCOle
< 0.2 mg/L
< 0.2 mg/L
3.7740.24E+02
pCi/L
DS Do
10 12.5
12 4.5



WM-0039

DATE
7/7/82
9/13/82

WM-0041

DATE

7/7/82
9/13/82

=
m
x
o

N
o

. .
v w

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethylene
Tritium
pH ORP
5.2 +390
$.2 +298

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

VO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethylene
Tritium
EDTA
DTPA
pH ORP
10.3 +151
10,1 +146

2.

1 nqCaCO3/L

33 mgCaCO3/L

1 ngCacos/L
4.3 mg/L
0.9 mg/L
5 mg/L
100 ug/L
77 ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

84+40.028E+05
pCi/L

b O e b OO B

DS 0

17 5.2
19

34 nqCacoa/L
1 lgCaCO3/L
47 nqCaC03/L

0.63 mg/L

<0.2 mg/L

<
<

<

<
<
<

3.

mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

7340.15€+03
pCi/L

~N
o ™ @

2

e

<2 mg/L
<5 mg/L
DS Do

210 4.1
90 53.0
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wWM-0042

Alkalinity Hydroxide < 1 -gCaCOJ/L
Alkalinity Bicarbonate 5 mgCacO3/L
Alkalinity Carbonate < 1 ngCaCO3/L
Total Iron < 0.2 mg/L
Ferrous Iron < 0.2 mg/L
TOC 2 mg/L
TVO 6 ug/L
Acetone < 20 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 1.3640.072E+03
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS DO
1/1/82 19.9 6.3 +258 41 3 8.5
9/13/82 19.6 4.9 +382 16 13.0 8.6
wWrM-0043
Alkalinity Hydroxide < 1 nqCaCOJ/L
Alkalinity Bicarbonate 4 mgCaCo3/L
Alkalinity Carbonate < 1 lgCaCO3/L
Total Iron 0.60 mg/L
Ferrous Iron 0.26 mg/L
TOC 7 mg/L
TVO 110 ug/L
Acetone 37 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene 4 ug/L
Isopropanol 39 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 1.2140.065E+03
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS Do
7/7/82 20.6 5.3 +134 449 14 7.1
9/13/82 19.5 4.8 +372 15 12 6.6



WM-0044

DATE

7/7/82
9/13/82

WM-0045

DATE

7/7/82
9/13/82
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Alkalinity Hydroxide
Alkalinity Bicarbonate

Alkalinity Carbonate
Total Iron
Ferrous Iron
TOC
TVO
Acetone
1,1,1 Trichloroethane
Benzene
Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethylene
Tritium
EDTA
DTPA
pH ORP COND.
8.5 +190
8.6 +191
Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron
Ferrous Iron
TOC
TVO
Acetone
1,1,1 Trichloroethane
Benzene
Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethylene
Tritium
EDTA
DTPA
pH ORP COND.
5.2 +362
5.3 +278

A

mgCaCOs/L
ngCICO3/L
nqsacole
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.06+0.060E+03
pCci/L
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CCCOJ/L
CaCOJ/L
CICOJ/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

8.78+40.51E+02
pCi/L

AAN
oo

N

~
et DN e AN N NN W

AAA

<2 mg/L
<5 mg/L

bs

14 6.0
11 5.7
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WM-0046
Alkalinity Hydroxide < 1 -qCacoz/L
Alkalinity Bicarbonate < 1 mgCaCO,/L
Alkalinity Carbonate < 1 ngCaCOalL
Total Iron 2.4 mg/L
Ferrous Iron 0.3 mg/L
TOC 2 mg/L
TVO 8 ug/L
Acetone < 20 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene 2 ug/L
I1sopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 2.3840.11E+03
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS DO
1/7/82 19.5 4.8 +383 19 10 6.0
9/13/82 20.4 4.9 +328 12 8 6.6
wWM-0047
Alkalinity Hydroxide < 1 -gCacoa/L
Alkalinity Bicarbonate 27 -oCacoa/L
Alkalinity Carbonate < 1 lgCaCO3/L
Total Iron < 0.2 mg/L
Ferrous Iron < 0.2 mg/L
TOC 2 mg/L
VO 14 ug/L
Acetone < 10 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene 2 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS DO
7/1/82 20.0 5.8 +377 87 34 4.6
9/13/82 20.2 5.8 +323 60 32 4.4
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wM-0048

Alkalinity Hydroxide < 1 nqCaCOa/L
Alkalinity Bicarbonate 11 mgCaCo3/L
Aikalinity Carbonate < 1 -gCaco3/L
Total Iron < 0.2 mg/L
Ferrcous Iron < 0.2 mg/L
TOC 2 mg/L
Solvents (TVO) 120 ug/L
Acetone 17 ug/L
Isopropanol 74 ug/L
Chloroform < 1 ug/L
1,2=-dichloroethane 23 ug/L
Toluene 1 ug/L
Xylene 1 ug/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. gH ORP COND. DS Do
7/7/82 19.7 5.8 +364 31 15 5.1
9/13/82 19.9 6.2 +294 28 18 3.7
wWM-0049
Alkalinity Hydroxide < 1 ngCaCOle
Alkalinity Bicarbonate 6 quaCOJ/L
Alkalinity Carbonate < 1 nqCaCO3/L
Total Iron < 0.2 mg/L
Ferrous Iron < 0.2 mg/L
TOC 4 mg/L
TVO 91 ug/L
Acetone 7 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Xylene 2 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 1.9440.10E+03
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
Tritium 1.1140.029E+04
DATE TEMP. pH ORP COND. DS Do
1/7/82 19.8 5.6 +373 66 25 5.4
9/13/82 19.0 4.9 +347 20 - 5.3



WM-0050
Alkalinity Hydroxide < 1 mgCacCo. /L
Alkalinity Bicarbonate < 1 mgCacod/L
Alkalinity Carbonate < 1 -gC0C03/L
Total Iron 0.8 mg/L
Ferrous Iron < 0.2 mg/L
TOC 4 mg/L
TVO 91 ug/L
Acetone 7 ug/L
1,1,1, Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene 2 ug/L
Isopropanol < 20 ug/L
Ethylbanzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 2.94+0.13E+03
pCi/L
DATE TEMP. pH ORP COND. DS DO
7/71/82 19.3 4.4 +442 43 18 4.5
9/13/82 18.6 4.5 +323 - 18 4.2
WM-0051
Alkalinity Hydroxide < 1 -qC¢C03/L
Alkalinity Bicarbonate < 1 ugCaC03/L
Alkalinity Carbonate < 1 qunCOalL
Total Iron 0.77 mg/L
Perrous Iron < 0.2 mg/L
TOC 4 mg/L
TVO 5 ug/L
Acetone < 21 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene 1 ug/L
Toluene < 1 ug/L
Xylene < 1 ug/L
Isopropanocl < 20 ug/L
Dichloroethylene < 1 ug/L
Tritium 5.84+0,.36E+02
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS DO
7/1/82 19.9 4.2 +419 24 11 9.2
9/13/82 19.9 4.5 +510 34 11 7.6
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WM-0052

Alkalinity Hydroxide < 1 -gCacos/L
Alkalinity Bicarbonate < 1 quaCO3/L
Alkalinity Carbonate < 1 ngCaCO3/L
Total Iron 1 mg/L
Ferrous Iron 1 mg/L
TOC 2 mg/L
TVO 20 ug/L
Acetone 4 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene 3 ug/L
Xylene < 1 ug/L
Isopropanol 13 ug/L
Ethylbenzene < 1 ug/L
Dichlorocethylene < 1 ug/L
EDTA <2 mg/L
DTPA <5 mg/L
Tritium 3.34+40.22€+02
pCi/L
DATE TEMP. pH ORP COND. DS DO
7/7/82 19.8 $.5 +305 18 7.5 5.3
9/13/82 19.5 4.3 +348 6 6.0 6.6
WM-0054
Alkalinity Hydroxide < 1 ngCaCO3/L
Alkalinity Bicarbonate 110 -gCacoz/L
Alkalinity Carbonate < 1 wgCaCOJ/L
Total Iron 1 mg/L
Ferrous Iron < 0.2 mg/L
TOC 15 mg/L
VO 430 ug/L
Acetone 200 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benezene < 1 ug/L
Toluene < 1 ug/L
Xylene 5 ug/L
Isopropanol 44 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 4.05+40.059E+04
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS Do
7/71/82 19.9 5.8 -396 356 125 3.6
9/13/82 19.9 6.0 -308 475 130 6.0
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WM-0055

DATE
7/7/82
9/13/82

WM-0056

DATE

7/7/82
9/13/82
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Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethane
Tritium
EDTA
DTPA
pH ORP COND.,
6.6 +345
6.0 +436

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethylene
Tritium
EDTA
DTPA
pH ORP COND.
5.9 + 80
5.5 +236
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A

loCaCOJ/L
ngCaco3/L
quaC03/L

—

mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.27+40.013E+05
pCi/L
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<2 mg/L
<5 mg/L

A

nqCucoa/L
lgC.COa/L
nqCacos/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.1240.01E+05
pCi/L

<2 mg/L
<5 mg/L

A
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WM-0057
Alkalinity Hydroxide < 1 ngCaCOa/L
Alkalinity Bicarbonate < 1 mgCaCo3/L
Alkalinity Carbonate < 1 ngCaCOJ/L
Total Iron < 0.2 mg/L
Ferrous Iron < 0.2 mg/L
TOC 24 mg/L
TVO 14 ug/L
Acetone 5 ug/L
1,1,1 Trichlorocethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 9.35+40.094E+04
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. Ds Do
1/7/82 19.7 4.4 +429 16 9 7.0
9/13/82 20.6 5.2 +380 37 15 3.1
WM-0070
Alkalinity Hydroxide < 1 nqCaCO3/L
Alkalinity Bicarbonate 8 mgCaCo3/L
Alkalinity Carbonate < 1 -qCaCOJ/L
Total Iron 0.19 mg/L
Ferrous Iron < 0.2 mg/L
TOC 3 mg/L
TVO 6 ug/L
Acetone < 20 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene 1 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium z.ocgo.zlz+oz
pCi/
EDTA <2 mg/L
DTPA <5 mg/L
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WM-0070 (Continued)

DATE TEMP,

7/7/82 19.2
9/13/82 19.0

wM-0071
Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron
Ferrous Iron
TOC
TVO
Acetone
1,1,1 Trichloroethane
Benzene
Toluene
Xylene
Isopropanol
Ethylbenzene
Dichloroethylene

mgCaC03/L
mgCaCO3/L
mgCaC03’L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
UQ/'L

oo
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Tritium .62+0,.35E+02
pCi/L

EDTA <2 mg/L
DTPA <5 mg/L

DATE . OR DS

1/7/82 19.2 ) o 13
9/13/82 19.0 . 369 12




WM-0055

DATE
7/7/82
9/13/82

WM-0056

DATE

7/7/82
9$/13/82

TEMP.

19.3
20.6

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethylbenzene
Dichloroethane

Tritium

EDTA
DTPA

pH ORP COND.

6.6 +345
6.0 +436

Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TVO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethylbenzene
Dichlorcethylene

Tritium
EDTA
DTPA
pH ORP

A

nqCaCOB/L
IgCOCOa/L
IgClCOs/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.27+40.013E+05
pCi/L

<2 mg/L
<5 mg/L

bs e
33 6.5
31 6.6
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qu|C03/L
IOCICOJ/L
-qCaCOJ/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.1240.01E405
pCi/L
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A AA

<2 mg/L
<5 mg/L

bs 2

5.9
5.5

+ 80
+236

£-22
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30 3.9
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WM-0057
Alkalinity Hydroxide < 1 nqC.CO3/L
Alkalinity Bicarbonate ¢ 1 mgCaco3/L
Alkalinity Carbonate < 1 nqCaCOs/L
Total Iron < 0.2 mg/L
Ferrous Iron < 0.2 mg/L
TOC 24 mg/L
VO 14 ug/L
Acetone 5 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 9.3540.094E+04
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pE ORP COND. DS Do
7/7/82 19.7 4.4 +429 16 9 7.0
9/13/82 20,6 5.3 +380 37 15 3.1
wM-0070
Alkalinity Hydroxide < 1 nqCaCOJ/L
Alkalinity Bicarbonate 8 mgCaCO3/L
Alkalinity Carbonate < 1 nqCaCO3/L
Total Iron 0.19 mg/L
Ferrous Iron < 0.2 mg/L
TOC 3 mg/L
TVO 6 ug/L
Acetrne < 20 wug/L
1,1,1 Trichloroethane < 1 ug/L
Ben ' ne < 1 ug/L
Toli ene 1 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 2.0440,.41E+02
pCi/
EDTA <2 mg/L
DTPA <5 mg/L




wM-0070 (Continued)

DATE TEMP. PH ORP COND. DS DO
7/7/82 19.2 5.8 +416 49 22 8.3
9/13/82 19.0 5.0 +348 25 22 7.8
WM-0071

Alkalinity Hycroxide < 1 -gCaC03/L

Alkalinity Bicarbonate 4 lgCaco3/L
3

Alkalinity Carbonate < 1 mgCaCoOs/L
Total Iron < 0.1 mg/L
Ferrous Iron < 0.2 mg/L
TOC < 1 mg/L
VO 4 ug/L
Acetone < 20 wug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene 1 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 5.62+0.35E+02
pCci/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS Do
1/7/82 19.2 5.1 +453 28 13 9.2
9/13/82 19.0 4.5 +369 14 12 2.5
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WM-0072
Alkalinity Hydroxide < 1 quaC03/L
Alkalinity Bicarbonate 24 nqCaCO3/L
Alkalinity Carbonate < 1 -gCaCO3/L
Total Iron 0.4 mg/L
Ferrous Iron 0.4 mg/L
TOC < 1 mg/L
TVO < 1 ug/L
Acetone < 10 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene < 1 ug/L
Toluene < 1 ug/L
Xylene < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethane < 1 ug/L
Tritium 6.36+0.3BE+02
pCi/L
DATE TEMP. pH ORP COND. DS Do
7/7/82 19.0 6.2 +393 ill 42 3.1
9/13/82 18.9 5.4 +329 58 36 2.1
WM-0073
Alkalinity Hydroxide < 1 lgClCO3/L
Alkalinity Bicarbonate 25 mgCaCo;y/L
Alkalinity Carbonate 15 quaCOJ/L
Total Iron 0.7 mg/L
Ferrous Iron < 0.2 mg/L
TOC 4 mg/L
VO 3 ug/L
Acetone < 20 ug/L
1,1,1 Trichloroethane < 1 ug/L
Benzene 1 ug/L
Toluene 2 ug/L
Xylena < 1 ug/L
Isopropanol < 20 ug/L
Ethylbenzene < 1 ug/L
Dichloroethylene < 1 ug/L
Tritium 4.5240,28E+02
pCi/L
EDTA <2 mg/L
DTPA <5 mg/L
DATE TEMP. pH ORP COND. DS DO
1/7/82 19.6 10.1 +240 207 100 0.7
9/13/82 21.3 9.1 +248 120 60 4.8




Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total iron

Farrous Iroun

TOC

TVC

Acetone

1,i,]1 Trichloroethane
Benzene

Toluene

X‘,'l\.‘..t?

Isopropanol
Ethvlbenzene
Dicltiloroethylene

Tritium

COND.

139
88

Alkalinity Hydroxide
Alkalinity bBicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

T™VO

Acetone

1,1,1 Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethylbenzene
Dicloroethylene

COND.

304
131

mgCaCoO., /L
mgCaCoO5 /L
mgCaCOl/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

.51+40.078BE+03
pCi/L

DS

mgCaCoO, /L
mgCaCo; /L
mgCaCOB/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
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2.41+40.044E+04




Alkalinity Hydroxide
Alkalinity Bicarbonate
Alkalinity Carbonate
Total Iron

Ferrous Iron

TOC

TV

Acetone

1,1,1 Trichloroethane
Benzene

Toluene

Xylene

Isopropanol
Ethylbenzene
Dichloroethylene

Tritium

EDTA
DTPA

LS
B b et
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N

4240
pCi

<2
<5
DS

14

CaCo, /L
CaCOi/L
CaCO3/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

.49E+02
/L

mg/L
mg/L




Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total

TOC

Acetone

Benzene

Toluene

VO

pH
6.0

Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total

TOC

Acetone

Benzene

Toluene

TVO

pH
4.3

Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total

TOC

Acetone

Benzene

Toluene

TVO

pH

.
.
NN WNNNN M -

mg/L
mg/L
mgCaCoO., /L
mgCaCOB/L
mgCaCoOs /L
mgCaCO3/L
mg/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mgCaCO3/L
mgCaCO3/L
mgCacC 3/L
mgCacC 3/L
mg/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mgCaCOB/L
mgCaCO3/L
mgCaCO3/L
mgCaCO3/L
mgCaC03/L
ug/L
ug/L
ug/L
ug/L




Ferrous Iron mg/L

Iron .1 mg/L
Alkalinity, Hydroxide mgCaCO3/L
Alkalinity Bicarbonate mgCaCOJ/L
Alkalinity, Carbonate mgCaCO3/L
Alkalinity Total mgCaCOl/L
Total Org. Carbon mg/L -
Acetone ug/L
Toluene ug/L
Benzene ug/L

TVO ug/L

pH
7.1

o

P
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Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Total Org. Carbon
Acetone

Benzene

Toluene

TVO

mg/L

mg/L
mgCaC 3/L
mgCaC§1/L
mgCaCoO’ /L
mgCaco, /L
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Iron
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Total Org.
Acetone
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Toluene
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pH
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Iron
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mg/L

mg/L
quaCOB/L
mgCaCOB/L
mgCaCoOs /L
mgCaCO}/L
mg/L -
ug/L

Ug//L

ug/L

ug/L

mg/L
mg/L
mgCaCO3/L
mgCaC33/L
mgCacC 3/L
mgCaCo3/L
mg/L
mg/L
ug/L
ug/L
ug/L

mg/L

mg/L
mgCaCO3/L
mgCaCO3/L
mgCaCOB/L
mgCaC03/L
mgCaCO. /L
ug/L °
ug/L

ug/L

ug/L
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Alkalinity, Total
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Ferrous Iron

Iron
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Total Org.
Acetone
Benzene
Toluene
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Alkalinity,
Alkalinity,
Total Org.
Acetone
Benzene
Toluene
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Total Org.
Acetone
Benzene
Toluene
TVO

Ferrous Iron

Iron
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Alkalinity,
Alkalinity,
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Total Org.
Acetone
Benzene
Toluene

VO

Hydroxide
Bicarbonate
Carbonate
Total

Carbon

Hydroxide
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Carbonate
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Carbon
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Carbonate
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mg/L
mg/L
mgCacCo. /L
mgCaCo, /L
mgCaCO3/L
mgCaCO3/L
mg/L
ug/L
ug/L
Ug/L
ug/L

mg/L
mg/L
mgCaCO3/L
mgCaCO3/L
mgCaCos /L
mgCaC03/L
mg/L
ug/L
ug/L
ug/L
ug/L

mg/L

mg/L

mgCaCoO., /L
mgCaCo3/L
mgCaCoO_ /L
mgCaOCB/L
mg/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mgCaCO3/L
mgCaCO3/L
mgCaCoOs /L
mgCaC03/L
mg/L
ug/L
ug/L
ug/L
ug/L
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Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinitv, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total

TOC

Acetone

Benzene

Toluene

VO

Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Total Org. Carbon
Acetone

Benzene

Toluene

TVO

Ferrous Iron

Iron

Alkalinity, Hydroxide
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Total Org. Carbon
Acetone

Benzene

Toluene

TVO
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Iron
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Alkalinity, Carbonate
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Total Org. Carbon
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mg/L
mg/L
mgCacoj/L
mgCaC03/L
mgCacCoy /L
mgCaCO3/L
mg/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
deaCO3/L
mgCaCO3/L
mgCaCOa/L
mgCaCO3/L
mg/L
ug/L
ug,’L
ug/L
ug/L

mg/L
mg/L
mgCaC03/L
mgCaCO3/L
mgCaCO3/L
mgCaCO3/L
mg/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mgCaCOB/L
mgCaCO3/L
mgCaCO3/L
mgCaCO3/L
mg/L
ug/L
ug/L
ug/L
ug/L




TYPE ANALYSIS

Alkalinity Hydroxide

Alkalinity Bicarbonate

Alkalinity Carbonate

Total Iron

Ferrous Iron

Total Organic Carbon (TOC)
Ethylenediamin: Tetraacidic Acid (EDTA)
Pentetic Acid (DTPA)

Total Volatile Organics (TVO)

Acetone

%

l1,1,1-Trichloroethane

Xylene
Isopropanol
Ethylbenzene

ichloroethylene

UNITS

mgCaCo0,/L

3

mgCaCO3/L

mgCaCo0,/L

3
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/1
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NRC FORM 338 US NUCLEAR REGULATOR Y COMMISSION REPORT NUMBER (Aggnes by T

BIBLIOGRAPHIC DATA SHEET NUREG-1183

EAVE BLANK

1t Low-Level

‘opriate regulatory options for disposal of low-level

B

jical hazardous constituents, as defined by EPA
to determine hazardous organics, metals,
juality are applied to samples from groundwater
low-level radioactive waste disposal sites. At the
g) several typicaliorganic solvents are identified in
1site wells and in an offsite area exhibiting elevated
the Barnwell, SC site (operating), only very low
' found in wells adjacent to disposal units.
um products are detegted at both sites. Hazardous
ly identified major WLW mixed waste ctreams, toluene,
below detection 1imits or at background levels in all
cted data also supports ‘the conclusion that organic
ical contaminants associated with LLW disposal.
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