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Figure 1-2 Map of the 100 B/C Area
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2.0 INVESTIGATION ACTIVITIES AND RESULTS

This chapter provides a summary of the activities performed and the data
collected during the 100-BC-5 LFI.

2 GEOLOGY

During the LFI, one deep well (199-B2-12) and nine shallow wells (199-B2-13,
199-B3-46, 19 B3-47, 199-B4-8, 199-B4-9, 199-BS-2, 199-B8-6, 199-B9-2, and 199-B9-3)
were installed (Figures 1-2 and 2-1) to define the groundwater quality in areas of
potential public or environmental exposure and to define the groundwater quality

nediately dowr ~—z " :nt of priority and potent’ ' sources of groundwater
contamination. Tne justification for each well location is discussed in the 100-BC-5 work
plan (DOE-RL 1992b). Boreholes were advanced and sampled using cable-tool drilling
methods and split-spoon or core barrel samplers. Cable-tool drilling was used because of
the gravels, cobbles, and boulders common to the operable unit, and because the
quantity of drilling residuals is minimal and can be easily controlled compared to other
drilling methods. Detailed procedures for borehole drilling are described in the
Environmental Investigations and Site Characterization Manual, Section 6.0 - Drilling
(WHC 1988). A summary of the well construction is provided in Table 2-1; these data
are also available in the Hanford Environmental Information System (HEIS) database.

Geologic samples were collected at 1.5-m (5-ft) intervals and at major lithologic
changes. The shallow wells were drilled approximately 4.5 m (15 ft) below the water
table. The deep well was completed in the upper 3 m (10 ft) of the upper confined/semi
confined aquifer.

The following discussions are based on all of the data available for the 100 B/C
Area. The geologic discussions are primarily from Lindberg (1993), which presents a
detailed description of the 100 B/C Area geology and includes data from the new wells.

2.1.1 Topography

Surface topography in the 100 B/C Area is the product of cataclysmic flood
deposition and erosion, post-flood eolian activity, and post-flood erosion and deposition
associated with the Columbia River. Much of this topography has been modified by site
activities. The 100 B/C Area lies on an essentially flat semi-arid bench south of the
Columbia River. The elevation of the area ranges from approximately 149 m (490 ft)
above mean sea level (amsl) along the southern border to 131 m (430 ft) amsl near the
river. Erosion has created a steep bank that drops approximately 9 m (30 ft) to an
elevation of 122 m (400 ft) amsl along the Columbia River.

2-1
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2.1.2 Structure

Structurally, the Hanford Site lies in the eastern Yakima Fold Belt. This belt
consists of a series of segmented, narrow, asymmetric, and generally east-west trend
anticlines. Between these anticlines lie broad, shallow synclines. The Hanford Site is
situated in the Pasco Basin, a structural basin. Within the Pasco Basin, the Gable
Mountain anticline separates the Wahluke and Cold Creek synclines; the 100-BC-5
Oper: e Unit is on the north limb of the Wahluke syncline. South of the 100-BC-5
Area, basalt flows and the older units of the Ringold Formation dip steeply to the north.
Beneath and to the north of the area, those same strata dip at shallow angles (about 5°)
_ to the south (Lindberg 1993).

2.1.3 Stratigraphy

The 100 B/C Area is underlain (from oldest to youngest) by flows of Columbia
River Basalt with intercalated Ellensburg . ormation, six units of the Ringold Formation,
the ™ “id fon ion, ~~1s “ered Holocene : ficial depos™ (Fi; :2-2).

2.1.3.1. Columbia River Basalt Group and Ellensburg Formation. The Columbia River
Basalt Group is an assemblage of tholeiitic, continental flood basalts of Miocene age

(DOE 1988; Reidel and Hooper 1989). Isotopic age determinations indicate that basalt
flows were erupted between approximately 17 to 6 millon years ago (Reidel et al. 1989).

The Ellensburg Formation consists of a mix of volcaniclastic and siliciclastic
deposits that occur between the basalt flows of the Columbia River Basalt Group (DOE
1988; Smith 1988).

2.1.3.2. Ringold Formation. The Ringold Formation beneath the 100 B/C Area
contains most of the Ringold units commonly encountered elsewhere at the Hanford Site
(Figure 2-2) (Lindsey 1992, Lindberg 93). The sediments consist of semi-indurated
clay, silt, fine to coarse-grained sand, and pebble to cobble-sized gravel. Four facies of
the Ringold Formation are:

1. Fluvial gravel - This facies consists of pebble to cobble-sized gravel with a
fine- to medium-grained sand matrix. Grain size distributions are often
bimodal; coarse-grained sand is rare. The gravels exhibit a wide range of
cementation 1d compaction. Low angle, lenticular bedding is common.
Wide, shallow, shifting « annels characterize the depositional environment.

2. Fluvial sand - This facies consists of stratified fine- to coarse-grained,
quartzo-feldspathic sands. Wide, shallow channels incised into muddy
floodplains characterize the depositional environment.

3. Overbank-Paleosol - This facies consists of laminated to massive silty sand,
silt, clay and paleosols. Floodplain conditions characterize the depositional
environment.
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4. Lacustrine - This facies consists of well stratified clay with interbedded silt
and silty sand. A lake with deltaic conditions characterizes the
depositional environment.

In borehole 199-B3-2 (the deepest borehole within the 100 B/C Area) the total
thickness of the Ringold Formation is approximately 200 m (650 ft) and consists of (from
oldest to youngest): .

o approximately 18 m (60 ft) of sandy gravel, sand, and sandy silt
o the lower mud unit, which is approximately 44 m (143 ft) thick and consists

. predominantly of blue to blue-grey lacustrine muds that grade upward into
brown fluvial overba = deposits typical of Ringold Formation n s

o two beds of silty to gravelly sands intercalated with paleosols and fluvial
overbank deposits (muds). The two sandy beds are 2.4 and 1.8 m (8 and
6 ft) thick

e . alsS-m (SO-ft) thick sequence of paleosols and fluvial overbank deposits

o a series of fluvial channel deposits, predominantly a coarse-grained series

of silty sand to sandy gravel about 34 m (113 ft) thick

J Paleosols and overbank deposits typical of Ringold Formation muddy
deposits, approximately 34 m (110 ft) thick

o a coarse-grained fluvial deposit that is 30 m (100 ft) thick.

2.1.3.3. Hanford Formation. The Hanford formation was deposited during Pleistocene
cataclysmic flooding on an erosional surface of the Ringold Formation. The Hanford
formation ranges in thickness from over 30 m (100 ft) in the southern and southeastern
portions of the 100 B/C Area to <15 m (50 ft) near the Columbia River to the north -
and northwest (Lindberg 1993).

There are two facies of the Hanford formation, a gravel-dominated facies and a
sand-dominated facies. The gravel-dominated facies predominates in the Hanford
formation throughout the 100 B/C Area. The sand-dominated facies occurs locally in a
few intervals, but is not thick or extensive enough to correlate from borehole to
borehole. Boulder gravel is often found in the upper 6 to 15 m (20 to 50 ft) of the
Hanford formation causing difficult drilling conditions (Lindberg 1993).

2.13.4. Holocene Deposits. Holocene deposits in the study area are dominated by
Columbia River deposits and eolian deposits. The river deposits consist of gravels and
coarse-grained sands deposited in channels and silts and fine sands deposited in
overbank areas. A large deposit of river sediments is located in the northwestern
portion of the study area and extends to the northwest along the Columbia River for
over 3 km (2 mi). Eolian deposits consist predominantly of thin (<1 m [3 ft]) silty fine-

2-3
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g ned sands that blanket much of t| area except in locations where it was removed
for construction purposes (Lindberg 1993).

2.1.4 Physical Properties

The 100 Area operable units were combined into one aggregate unit for the
purpose of collecting samples for physical property testing. The sampling program
consisted of 54 samples from 18 wells in the 100 Areas. The plan was to collect two or
three samples in the vadose zone and one sample in the saturated zone. In the 100 B/C
Area, samples were collected for physical property analyses from four depths in wells
199-B3-47, 199-B4-9, and 199-B9-2, for a total of 12 samples. The physical property
samples were analyzed for the following parameters using American Society for Testing
and Materials (ASTM) methods:

o bulk density

° particle size “stribution (ASTM ~ "~ 63)

. moisture content (AST!I D2216)

. moisture retention (ASTM D2325-68, D3152-72)

J saturated hydraulic conductivity (ASTM D2434-685

o unsaturated hydraulic conductivity at 10% moisture content after full
saturation.

Cable-tool sampling is more successful at collecting fine-grained sediments than
coarse-grained sediments therefore the results presented below are biased toward finer-
grained sediments. Consequently, the resulting values may not represent actual
conditions and should not be used for design purposes. Unless otherwise noted, the
results discussed below are for the combined 100 Area samples.

The Hanford formation is coarser grained, more dense (1.98 versus 1.88 g/cm’)
and has a higher specific gravity (2.72 versus 2.66) than the Ringold Formation. The
sediments scribed as fines have a bulk density range of 1.36 to 1.57 g/cm’ and a
specific gravity of 2.44 to 2.64. The sand has a bulk density range of 1.67 to 2.13 g/cm’
and a specific gravity of 2.65 to 2.80. The gravel has a bulk density range of 1.83 to
2.28 g/em’ and a specific gravity of 2.63 to 2.85.

" Moisture contents (by weight) of the unsaturated sediments vary from 0.07% to
3.73% with an average of 2.26%. Sand had a moisture content of 1.15% to 3.73% with
an average of 2.06%. Gravel had a moisture content of 0.07% to 3.73% with an average
of 2.46%.
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Laboratory vertical saturated hydraulic conductivity was measured and laboratory
hydraulic conductivity varies considerably. In the 100 Areas, as in o er areas of the
Hanford Site, the Hanford formation has a higher vertical hydraulic conductivity than the
Ringold Formation. The respective average values for the 100 Areas are 4 x 10° cm/s
(11.2 ft/day) and 8 x 10* cm/s (2.2 ft/day). In the 100 B/C Area, samples were
collected ve_ __al hydraulic conductivity __zasurement frc  wells 199-B2-12, 199-B4-9,

- and 199-B9-2. The results indicate that the vertical hydraulic conductivity in the 100

B/C Area ranges from 1 x 10* to 4 x 1. cm/s (0.4 to 1.2 ft/day) in the Hanford
formation and 2 x 10® to 6 x 10* cm/s (0.7 to 1.7 ft/day) in the Ringold Formation.

2.2 HYDROGEOLOGY

The vadose zone beneath the 100 'C Area includes minor backfill, Holocene
surficial deposits, the Hanford formation, and in places, the uppermost portion of the
Ringold Formation-(Figure 2-2). The vadose zone ranges in thickness from about 15 m
(50 ft) at borehole 199-B2-12 to over 30 m (100 ft) near borehole 699-63-89. The
majority of the vadose zone lies within the gravel-dominated facies of the Hanford
formation (Lindberg 1993).

The uppermost aquifer is found witl 1 the Ringold Formation and occasionally
within the lowermost part of the ] inford formation. This aquifer is unconfined and
consists of coarse-grained fluvial sediments which are about 30 m (100 ft) thick. This
aquifer is bounded on the bottom by paleosols and overbank deposits which are
approximately 34 m (110 ft) thick at well 199-B3-2.

Below the uppermost aquifer, the Ringold Formation consists of series of
aquitards and water-producing zones. These units are confined to semi confined and lie
within alternating layers of coarse and fine Ringold Formation sediments. The
conductivity of these water-producing zones tends to be lower than that of the
unconfined a iifer. The Ringold Formation is underlain by alternating aquitards and
confined aquiters which lie within alternating basalt flow interiors and higher
transmissive zones associated with flow tops, rubbly and scoriaceous zones, or
sedimentary interbeds.

Groundwater in the uppermost aquifer flows toward the Columbia River (Figures
2-3 and 2-4) (Kasza et al. 1992). Groundwater flow directions and the gradients are
highly dependent on river-level elevations within several hundred meters of the
shoreline. In general, groundwater flows from the reactor area toward the Columbia
River with some discharge occurring at seeps and springs along the shoreline. Figure 2-3
is a water table map at high river stage. The groundwater table during this period is
relatively flat with a gradient of about 0.0008 across the site. During this period, the
water-level elevation in well 199-B3-1 is lower than the elevation of the river, this is
probably the result of differences in measurement times or survey inaccuracies. Figure
2-4 is at a low river stage. The water table is again relatively flat in the area of the
reactors, but a steep gradient (about 0.03) has developed adjacent to the river. These

2-5
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or environmental quality. The following is a brief discussion of that process:

. Determine the maximum concentration for each analyte in t! groundwater
in the 100-BC-5 Area.

o Is the analyte an EPA Region 10 (1991) excluded element (aluminum,
calcium, iron, potassium, magnesium, and sodium)? These elements have
been determined tn be nontoxic for human health and are categorically
excluded from tl list of COl] ', although they are retained for the
ecological risk assessment. '

o Are the LFI selected maxima iternally and externally consistent? Are the
maximum analyte concentrations consistent with duplicate values (internal
cr—~—ency #1)? Are “* > concentratio~~ cc~~'stent between "~ 1plir -
rounds (internal consistency #2)? Is the contaminant expected basea on
site operations or data from the closest nearby wells (external consistency)?
(Note that nearby wells were evaluated even if they were far away to help
determine if a contaminant was "expected.") If a maximum analyte
concentration fails all of these tests then the value is determined to be

- inconsistent and the next highest concentration value is selected and
evaluated.

An example of inconsistency is di-N-butylphthalate which was detected in
well 199-B4-5 in the third round at 2 ug/L (estimated), but was not
detected in the duplicate or split (internal consistency #1), it was not
detected in the 1st and 2nd rounds (internal consistency #2), and it was
not expected based on site operations (external consistency). Therefore,
the value was determined to be inconsistent. Appendix A includes a list of
constituents which were eliminated due to inconsistencies and the reasons
why they were eliminated.

o Are the analytes found in sample blanks associated with the sample
exhibiting the maximum concentration? If the analyte is found in the
associated blank, the EPA 5x-10x rule is applied (EPA 1989). For analytes
commonly used in the laboratory, the value is eliminated if it is less than
ten times the blank concentration. For other analytes, e value is
eliminated if it is less than five times the blank concentration. If a
maximum concentration value is eliminated, a new maximum concentration
is identified and evaluated. This lower concentration may be able to
survive this test if it is from another sampling round or batch of samples
not associated with the contaminated blank.

o Does the maximum concentration exceed Hanford backgroun ’ Analytes

‘ present at or b« »w bac] ound concentrations are exc  :d from
additional consideration. Analytes at or below background are excluded
because if calculated cleanup levels are below background then "the
cleanup level shall be established at a concentration equal to the natural

2-9
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background concentrations" (WAC 173-340-700(4)(d)). Background values
are from Hanford site-wide characterization of the groundwater (DOE-RL
1992d). The characterization of background involved the determination of
the types and concentrations of selected analytes that exist naturally in the
groundwater at the Hanford Site. Provisional threshold levels (based on a
tolerance interval approach - WAC 173-340-708) : ' inorganic analytes,
gross alpha, gross beta, total radium, total strontium, total uranium, and
selected anions were developed from the characte ation effort to
represent site-wide bacl ound conditions (DOE-RL 1992d). -

This screening method is similar to the method used for the source operable unit
LFIs. The major difference is that for the source LFIs, only one round of data were
avaik e, therefore it was not possible to do a consistency check. Also, the source
operable unit blanks were evaluated based on the data validatic report since there is no
5x-10x rule for soils.

Tables 2-3 through 2-10 show the results of the above screening and the

nstituents identified as COPC. The screening process was perform¢ for all of the
wells for use in the human health evaluation and for near river wells (199-B2-13,
199-B3-1, 199-B3-46, and 199-B3-47) for the ecolr~cal evaluation. In addition, for
inorganics, unfiltered data were screened for the ecological evaluation and filtered
inorganic data were screened for the human health evaluation. Contaminants of concern
(COC) will be identified if the constituents are found to have a edium or high risk
and/or exceed ARARSs.

2-10
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«able 2-7 LFI Volatile and Semivolatile Organic Data Summary for Near River Wells
(Page 3 of 3)

Analyte Max. Conc.| Well| > ? Elim.]| COPC

Dimethyphthaiate [ 1

Fluoranthene
Fluorene

Hexachiorobenzene

HHHEEH
~

HHEEEE

1 ve—godiphenytamine
laphthalene
nitrohanzana
Yentac
Phenanthrene
Phenol
Pyrene
Shading indicates reason for elimination or identification as ;aontaminant of potential concern
* Maximum concentration found in several welis
J = vaiue is less th  ontract detection limit and is estimated
NA = not app le, ND = notdet d, Na = not available

HHEHEEEE
- HIEHEBEHEEE

2T-7¢
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3.0 QUALITATIVE RISK ASSESSMENT

This section provides a summary of the QRA which was performed for the
100-BC-5 Operable Unit. Complete results of the QRA are provided in the 100-BC-5
QRA report (WHC 1993c). The QRA intended to provide information to support the
HPPS.

The QRA for the 100-BC-5 ~ jerable Unit is an evaluation of risk for a
predefined set of human and environmental exposure scenarios. The QRA is not

el ) replace or be a titute for a baseline risk assessment. This report
includes qualitative as "~ "7 7 to human health receptors and ecological
re » sfrrgro i th the 10 e . The .18

prepared as agreed upon by the 100 Area Tri-Party unit managers, and as recommended
in the Hanford Site Baseline Risk Assessment Methodology (DOE-RL 1993¢).

3.1 QRA SUMMARY OF DATA

Prior to the evaluation of risk in the QRA, the COPC (as defined in Chapter 2)
were further screened against risk-based concentrations and ARARs, as recommended in
the risk assessment methodology (DOE-RL 1993c). .ue risk-based concentrations were
at an incremental cancer risk (ICR) of 1E-07 and a hazard quotient (HQ) of 0.1. The
data available to conduct the QRA are LFI data from three rounds of sampling.
Confidence levels are estimated for the data based on available knowledge of the
operable unit. Confidence in the contaminant identification is based primarily on the
quality of the data used in the QRA. The confidence in the concentrations is based on
the data quality and confidence in the representativeness of that data.

A high confidence rating is given for contaminant identification at the 100-BC-5
Operable Unit since the LFI data used in the QRA were collected specifically for
characterization of the 100-BC-5 Operable Unit groundwater, and the data are of known
quality. ...e confidence in the concentrations is given a high rating because the data
were from three sampling rounds.

The maximum groundwater concentrations of the wells in the upper, unconfined
aquifer of the 100-BC-5 Operable Unit were used for the human health evaluation.
However, since exposure of humans to groundwater is most likely to occur to site
trespassers at the river edge, concentrations of contaminants in the springs and the river
were compared to maximum groundwater concentrations. In most cases the surface
water concentrations were either below maximum groundwater concentrations or below
background levels.

The data evaluated in the human health evaluation are from filtered sample
results. This is because several of the wells sampled in the LFI are newly constructed,
and exhibit enhanced concentrations of particulates and colloidal which tend to exist for
a period of several sampling rounds. Subsequently, the unfiltered inorganic
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inhalation pathway was only evaluated in the frequent-use scenario because it is assumed
that exposures to VOCs would occur during water use such as would occur within the
confines of a residence, which would not be expected to occur in an occasional-use (e.g.,
recreational) setting. Other exposure pathways are possible such as dermal absorption of
contaminants during water use or exposure to radionuclides through submersion in water.
However, the risks associated with these pathways would probably not be as significant
- as the risks associated with ingestion a " inhalation, because the COPC, in general, do
not have high dermal permeabilities and tI duration of exposure is generally shorter.
These other exposure pathways were discussed qualitatively, but actual risks were not
culated.

A

The information is summarized in Table 3-1 for the human health QRA and
includes:

° qualitative risk estimation
° risk driviﬁg contaminant for the frequent- and occasional-use scenarios
o risk driving pathway for the frequent- and occasional-use scenarios.

The qualitative risk estimations presented in Table 3-1 are grouped into high
(ICR >1E-02 or HQ >1), medium (ICR 1E-04 to 1E-02), low (ICR 1E-06 to 1E-04),
and very low (ICR <1E-06 and HQ <1) risk categories based on the results presented in
the QRA.

The following is a summary of the human health risk assessment:

° Four radioactive contaminants (tritium, carl n-14, strontium-90, and
technetium-99) are the risk-drivers and together present a low risk under
the frequent-use scenario.

o Bis(2-ethylhexyl)phthalate is estimated to have a low risk for the
frequent-use scenario. This estimate is likely an overestimate because the
concentrations evaluated may be an artifact of the analytical process.
Bis(2-ethylhexyl)phthalate is a common laboratory contaminant, there is no
evidence of its use at the site, and it was not identified as a COPC in the
100-BC-1 source operable units. However, due to the qualitative nature of
the assessment there was insufficient information to eliminate it from
evaluation in the QRA.

J Strontium-90 presents a low risk in the occasional-use scenario. The risk
was very low for noncarcinogenic nonradioactive contaminants in the
occasional-use scenario. '
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There are several uncertainties in the environmental risk assessment. It is

assumed that maximum well concentrations are aquatic exposure concentrations at the

yint of compliance. It is also assumed that the aquatic organisms are exposed to these
levels irrespective of their habitat. All contaminants are assumed to be 100%
biologically active and bioavailable, and uniformly distributed in the river. These are
conservative assumptions based on situations that do not generally occur since many
contaminants in aquatic systems are transported via suspended particulate material. It is
assumed t! . contaminants will bioaccumulate in aquatic organisms such as a fish
through direct uptake from the water column and foodchain. The risks developed in the
ecological evaluation are not actual risks, but estimates of potential risk under
hig frequency use by the organism. The actual use is not known, however, it can be
safely assumed that exposure would be less than presented in this evaluation.

34 QU/" " TIVE OVERVIEW OF POT™"" L FUTURE GROUNDWATER
IMPACTS '

-..€ existence of separate operable units for _ jundwater and sources leads to
questions regarding allocation (separation) and potential overlap of investigations of
groundwater and source operable units. Although the constituents in sediments or soils
associated with high-priority waste units (sources) in the 100 B/C Area may migrate
through the vadose zone and into the groundwater, the 100 B/C Area source operable
units should evaluate future impacts to the 100-BC-5 Groundwater Operable Unit and
consider future groundwater impacts in the development of source control remedial
action objectives. This approach is consistent with recommendations in the 300-FF-5 and
200-BP-1 RI reports (DOE-RL 1993d, DOE-RL 1993e). For this reason, the QRA
focuses on existit groundwater contamination only and assumes that 100 B/C Area
source operable units will address future groundwater impacts.

3.5 CONCLUSIONS

The human health risk assessment identified bis(2-ethylhexyl)phthalate, tritium,
carbon-14, strontium-90, and technetium-99 as COPC in the frequent- and occasional-use
scenarios. The risks are estimated to be low to very low for these constituents.

The environmental risk assessment for aquatic toxicity for fish from
nonradioactive contaminants indicated that for the near river wells, aluminum and
chromium (IV) exceeded either an acute or chronic toxicity value. For the seeps,
aluminum, chromium, iron, and nickel exceeded acute or chronic levels. These
constituents were not detected in the river samples. No radionuclide dose exceeded the
levels set forth in DOE Order 5400.5.
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4.0 CONTAMINANTS OF POTENTIAL CONCERN IN THE GROUNDWATER

Groundwater chemistry data were obtained from wells drilled during this LFI and
from pre-1991 wells determined to be "fit-for-use” as monitoring structures. The
pre-1991 wells that were sampled during the LFI were 199-B3-1, 199-B4-1, 199-B4-4,
199-B4-5, 199-B4-7, 199-BS-1, and 199-B9-1.

As mentioned in Chapter 3, bis(2-eth 1exyl)phthalate, tritium, carbon-14,
strontium-90, and technetium-99 were. identified as COPC for human health. Except for
bis(2-ethylhexyl)phthalate, these COPC are consistent with those expected based on

vities, and source LFI data. No constituents were

in I L Afe :
seeps and groundwater were identified as potentially harmtul although these constituents
are diluted to below harmful levels by the Columbia River. No contaminants of concern
(COC) (constituents with a medium or high risk) were identified in the QRA.

The following sections discuss the analytes that were detected in the LFI
groundwater sampling and identified as COPC in the QRA. The data for the COPC
from the three rounds of LFI sampling are shown in Table 4-1.

4.1 BIS(2-ETHYLHEXYL)PHTHALATE

Bis(2-ethylhexyl)phthalate has been found in several wells in the first three rounds
of groundwater sampling (Table 4-1). It has >t been found in any well consistently.
Although it was only found in wells 199-B4-1 and 199-B4-5 in both the first and second
round. It was only detected in one sample (from well 199-B3-1) in the third round.
Historically, three 100 B/C Area wells (199-B4-5, 199-B4-6, and 199-B4-7) were sampled
and analyzed for bis(2-ethylhexyl)phthalate in March 1990 and it was not detected. This
compound is likely present due to laboratory contamination since it is a common
plasticizer and there is no historical or process knowledge indicating use -of this material
in the 100 B, Area.

42 CARBON-14

Carbon-14 has been identified as a COPC. The highest concentration was
410 pCi/L (estimated) in well 199-B8-6 in October 1992, however, it was not detected in
this well in July 1992 or January 1993 (Table 4-1). The only well in which carbon-14 was
detected in all three rounds was 199-B2-13, which had concentrations of 93 (estimated),
110, and 86 (estimated) pCi/L in July 1992, October 1992 and January 1993, respectively.
This well is located in the area of a potential waste site and confirms the presence of
carbon-14 contamination in this area, although only low concentrations of other
radionuclides were identified in this well. Figure 4-1 shows the carbon-14 distribution in
the groundwater from January 1993. This date was selected to show the current
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Well Number B9-1 B9-2 B9-3
Round Number 1 2 3 1 2 3 2 3
Sample Number 807254 BOo7Ka1 B072P2 BO72S8 BO7K96 B8072P7 BO7KB1 B072Q2
Bis(2-ethylhexyl) phthalate {ug/L) ND ND ND 52 ND ND ND ND
Carbon-14 (pCi/L) ND ND ND ND ND ND ND ND
Strontium-90 (pCi/L) ND 1.7J 1.2J 0.16 - ND ND ND 0
Technetium-99 (pCi/L) 48 40 R 47 52 52 53 60 60
_Tritlum (pCi/L) 1900 1900 2000 2100 2200 2300 2700 2600 |

NA: Not Available
J: Estimated Value
ND: Not Detected
R: Rejected Value
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5.0 CONCLUSIONS

The LFT for the 100-BC-5 area was conducted to determine the nature and extent
of hazardous/radioactive materials present in the groundwater. The analytical results
frc . the groundwater sampling were compared to Hanford Site background values as
well as calculated risk values and groundwater potential ARARs to determ___: COPC.

The human health risk assessment identified bis(2-ethylhexyl)phthalate, carbon-14,
strontium-90, technetium-99, and tritium as COPC in the frequent- and occasional-use
scenarios. The risks are estimated to be low to very low for these constituents.
Currently there are no direct receptors able to access the groundwater as either a sole or
supplemental drinking water source.

The environmental risk assessment for aquatic toxicity for fish from non-
radioactive contaminants indicated that for the near river wells, aluminum and chromium
(IV) exceeded either an acute or chronic toxicity value. For the seeps, aluminum,
chromium, iron, and nickel exceeded acute or chronic levels. These constituents were
not detected in the river samples. No radionuclide dose exceeded the levels set forth in

)JOE Order 5400.5.

The results of the LFI confirm that groundwater contamination has resulted from
previous activities in the 100 B/C Area. No IRM is recommended because no COC
were identified (i.e., low risk-related to the current site usage and to frequent- and
occasional-use scenarios). Therefore, the operable unit should be removed from the
IRM pathway. An IRM may be recommended at a later date if conditions change.
Identification and characterization of contaminants in the groundwater should continue
through the RI/FS process. This effort should be coordinated with other 100 B/C Area
RI/FS and decommissioning and decontamination activities. Monitoring of key
groundwater contaminants should be continued until remedial actions associated with the
source operable units are completed. The extent of groundwater contamination should
then be reevaluated as well as the associated risk. A decision should be made at that
time regarding the necessity of groundwater remedia Hn.
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