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EXECUTT. .. SUMMARY

This LFI was conducted to assess the applicability of interim remedial measures
for reducing human heal and environmental risks within the 100-HR-3 Groundwater
Op« ble Unit. The 100-HR-3 Operable Unit is one of seven operable units associated
with the 100 D and H Areas. Operable Units 100-DR-1, 100-DR-2, 100-DR-3,
100-HR-1, 100-HR-2 and 100-IU-4 address contaminant sources while 100-HR-3
addresses contamination present in the underlying groundwater.

The iry method of field investigation used during this LFT was the
installation and sampling of monitoring wells. Samples were collected from the
groundwater and soils, and submitted for laboratory analysis. Boreholes were surveyed
f_ radiol( _ :al contamination using downhole geophysical techniques to fur™ :r
delineate the locations and levels of contaminants. All samples were screened to
ascertain the presence of volatile organic compounds and radionuclides. Analytical d
were subjected to validation; all first round and a minimum of 10% of subsequent rounds
of data associated with the LFI were validated.

A screening method was used to identify contaminants of potential concern
(COPC). This screening method eliminated from further considera )n, constituents that
were below background. Constituents which are considered non-t¢ ¢ to humans were
eliminated from the human health evaluation. Inconsistency and blank contamination
were also evaluated in the screening process. These COPC were then evaluated further
in the qualitative risk assessment (QRA).

A QRA was performed using conservative (highest reported contaminant levels
from the LFI) analyses. The QRA analysis indicates that there is a low risk for both the
frequent-use scenario and the occasional-use scenario. Based on the QRA, the COPC in
the groundwater in the 100 D Area are Sr-90, C-14, Cr, Mn, Sb, nitrate, and H-3. The
COPC in the groundwater beneath the 100 H Area are Sr-90, Tc-99, U-238, H-3,
Am-241, C-14, Mn, nitrate, and Cr. In the 600 Area of the 100-HR-3 Operable Un
H-3, Pu-238, C-14, Mn, Sb, and Cr are the COPC. In general, concentrations of the
Ci C associated with operable unit activities have been decreasing with time.

A parallel qualitative ecological risk assessment was performed using a subset of
the data used in the human health QRA. This assessment used conservative data from
wells located closest to the Columbia River. Several non-radioactive constituents were
identified as potentially posing an acute or chronic risk to fish.

Based on the low and medium risks identified, an IRM is not justified under
either the frequent- or occasional-use risk scenarios. The ecological risk assessment
iden ed medium risk to organisms in the river, assuming that the groundwater was the
only water to which they were exposed. This scenario is appropria ~ ' developm~—* of
salmonids from the embryonic through fry stages. Under conditions to which the fish are
exposed at the fingerling and later stages, a mixture of groundwater and surface water, a
low risk was determined.
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Figure 1-1 100 Area Reactor Locations
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v use in the human health evaluation and for near river wells I ),
1 , 199-D8-5, 199-D8-53, 199-D8-54A, 199-D8-55, 199-H4-4, 199-H4-5, 199-H4-10,

199-H4-11, 199-H4-12A, 199-H4-13, 199-H4-15A, 199-H4-45, and 199-H6-1) for the
ecological evaluation. In addition, for inorganics, unfiltered data were screened for the
ecological evaluation and filtered inorganic dat were screened for the human health
evaluatio The justification for this is provided in the QRA.
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Figure 2-7 Water-Table Fluctuations
in the 100-HR-3 Operable Unit, 1992
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Figure 2-8 Typical 95% CI Analysis of Chromium Concentratiors, Wail 199-H e
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Figure 2-10 Typical 95% CI Analysis of Tritium Cor ‘ntratic  Well 199-H4-4
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3.4 QUALITATIVE OVERVIEW OF POTENTIAL GROUNDWATER IMPACTS FROM
SOURCES IN THE 1( -HR-3 OPERABLE UNIT AND UNCERTAINTY

The constituents in sediments or soils associated with high-priority waste units in
the 100 D/DR, 100 H, and 600 Area source operable units may migrate through the
vadose zone ar into the groundwater. The only source operable units that have been
evaluated at the time of this QRA are the 100-DR-1 Operable Unit in the 100 D/DR
Area (WHC 1993d); and the 100-HR-1 Operable Unit in the 100 H Area (WHC 1993e).
The remaining four source operable units have not had LFI or QRA evaluations. As
these evaluations occur or become available, pertinent information should be

incorporated in the QRA.
The uncertainty ass- ~*~*~d w ~ groundwater pacts from 100 D/DR, 100 H,: |

6/ Area: irce(, e is due to a v ety of factors:
. lack of LFI data or QRA evaluations f - four of the six source operable
uni verlying the 100-HR-3 Operable Unit
J lack of information regarding constituent solubilities, soil/water
partitioning, and infiltration rates
o lack of source and groundwater data from upgradient areas outside of the
100 Area.

3-13










€Le

93130

o

<

e,

X

03

56

b

Contaminant Type Frequent-Use Scenario® Occasional-Use ScenardoP
Estimated Risk-Driving Risk-Driving Estimated Uisk-Driving Risk-Driving
Qualitative Risk Cantaminant Pathway Qu: itive Risk ontaminant Pathway
Radioactive low C-14, H-3, Pu-238 ingestion very low ne none
only®

Nonradioactive- low chloroform volatile very low ne none
Carcinogenic inhalation

Nonradioactive-Non- HQor Hi =2 1 Mn, Sb, Cr Ingestion HQor HI < 1 mne none
carcinogenic

2Frequent use scenario is based on residential scenario.
BOccasional use scenario is based on recreational scenario.
CThe inhalation pathway is evaluated for volatile non-radioactive contaminants only.
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Contaminant Type Frequent-Use Scenario® Occa  al-Use ScenarioP
Estimated Risk-Driving Risk-Driving Estimated Risk-Driving Risk-Driving
Qualitative Risk Contaminant Pathway Qualitative Risk | Contaminant Pathway

Radioactive low §r-90, H-3 ingestion | very low none none
Nonradioactive- very low none none very low | ~Jne none
Carcinogenic

Nonradioactive-Non- HQor Hl = 1 Cr ingestion HQor Hi < 1 e none
carcinogenic |

8Frequent-use scenario is based on residential scenario.

bOccasional-use scenario is based on recreational scenario.

Ay JdA/d 001 oy e sSuudg oM Joy Aremwwing JuswIssassy YS! _ QI[eSH Ueun [ *p-¢ 3[ql -

i
€r-€6-Td/30d

. 1




I9A K3

Contaminant Type Frequent-Use Scenario® Occasional-Use Scenario®
Estimated I Risk-Driving Risk-Driving Estimated k-Driving Risk-Driving
Qualitative Risk Contaminant Pathwav Qualitative Risk itaminant Pathway

Radioactive low §r-90, H-3 0 none
Nonradioactive- very low none none none
Carcinogenic

onradioactive-Non- HQorHi > 1  Cr,Mn .- e n none
carcinogenic I
8Frequent-use scenario is based on residential scenario.
bOccasional-use scenario is based on recreational scenarlo.
©The sum of the nonradioactive, noncarcinogenic contaminant risks in unity, however each individual la ant has a risk of <1.
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100-HR-3 D-Area Rejected Maximum Concentrations and Logic
Pesticides (ug/l)

| Analyte

| Round| Logic bahind raiaction

No pesticides detected
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100-HR-3 H-Area Rejected Maximum Concentrations and Logic
Wat Chamistry and Anions (mg/L)
id rejectic
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ue
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100+ 3 H-Area Rejected Maximi 1 Concentratic ¢ | Logic
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100-HR-3 H-Area Rejected Maximum Concentrations and Logic

- _ Pesticides (ug/!)
Anaryis _ value| Weli | Round| Logic behind rejection
Alpha-BHC .05 J |H5-1 1 | Not consistent between rounds
| Delta-Bt v .05J |H5-1 1 | Not consistent between rounds
Gan 1C (Linda _, .05 J | H5-1 1 | Not consiste... between rounds
4,4-DDE AJd |H5-1 1| Not consistent hetwaan ratinds
44 1J |H5-1 1 Not consiste. .. ...!-lvvucll wwandS
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100-HR-3 600 Area Rejected Maximum Concentrations and Logic

Semi-Volitales (ug/1)

[Anaiye Value|[Well | Round|Logic behind rajection
Phenanthrene 10 B {96-43 1 | Not consistern vetween dupmcaie ana rounus
B 10 |96-43 2 | Not consistent between =~ inde
Frenol 10 |93-48 2 |Not eonsistent betwee
10 |93-48 2 | Nou wunsistent betwea:: «ruww.w

- mcuues all rejected values in the rounds incated
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