











ISTAENGINEERING VET-1405-RPT-00
TECHNOLQOGIES July 14,2010 Revision: 0

Figure 59 Distribution of Deep Zone Nitrate
in the Pre-1985 Trench Area
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7.3 Soil Vapor Contamination

Several chlorinated and fluorinated hydrocarbons are present in soil vapors around the pre-1985
Trench Area. As described in Section 6.8.3, eight exceeded the conservative ambient air screening
standards using the EPA’s Johnson and Ettinger model, SG-Screen, Version 3.1, February 2004.
Section 6.8.3 recommended carrying forward two hazardous substances for assessment of nature
and extent:

e Chloroform was identified in 330 of 344 soil vapor samples (Appendix F: Soil Gas Sample
Results). The median concentration reported was 2 ppm, and the mean concentration
observed was 8.6 ppm. The maximum concentration measured was 160 ppm. Figure 60
through Figure 62 illustrates the areas with the highest reported concentrations of
chloroform in soil vapors. While chloroform results in soil samples were below screening
criteria, there were 74 detections of chloroform in 127 soil samples. The reported
concentrations ranged between non-detect to a maximum concentration of 31 pg/kg. The
median concentration reported was 3 ng/kg, while the mean concentration was 13 ng/kg.

e Trichloroethene was identified in 206 of 344 soil vapor samples (Appendix F: Soil Gas
Sample Results). The median concentration reported was 0.48 ppm, and the mean
concentration observed was 40.6 ppm. The maximum concentration measured was 1,800
ppm. Figure 63 through Figure 65 illustrates the areas with the highest reported
concentrations of trichloroethene in soil vapors. While trichloroethene results in soil
samples were below screening criteria, there were 48 detections of trichloroethene in 127
soil samples. The reported concentrations ranged between non-detect to a maximum
concentration of 170 pg/kg. The median concentration reported was 2.5 pg/kg, while the
mean concentration was 17 pg/kg.

As can be seen, the highest concentrations reported tend to be in the southeastern portion of the
pre-1985 Trench Area. Within the Hanford formation, soil vapor concentrations can be seen large
distances from potential source areas (as observed in the 200-PW-1/3/6 Operable Unit, [DOE/RL-
2006-51]). Relatively small quantities of source material held within fine-grained units (such as
lenses of silt) can generate large quantities of volatile organic soil vapors.

When the soil vapors are measured in close proximity to potential source materials, the observed
concentrations are high. Based upon the very high reported results observed at the USE Site, the
measured concentrations are consistent with small amounts of hazardous substances that have been
released from emplaced wastes in the pre-1985 Trench Area.
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Figure 60 Distribution of Shallow Chloroform in Soil Vapors
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Figure 61 Distribution of Middle Chloroform in Soil Vapors
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Figure 63 Distribution of Shallow Trichloroethene in Soil Vapors
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7.4 Source Area and Contaminant Migration Discussion

As can be seen in the previous sections, hazardous substances have been contributed or released
during site operations and contaminated site soils and groundwater. This section briefly describes
the extent and source of each contaminant.

Hexavalent chromium and nitrate were released during leaks or discharges from the resin tanks.
The primary release mechanism was not the sudden snowmelt events, because shallow soil
samples did not contain detectable quantities of hexavalent chromium. These materials migrated
through the vadose zone, in a westerly and southwesterly direction as they migrated deeper. This
is supported by the decreasing concentrations of hexavalent chromium and nitrate in the soil as the
distance from the resin tanks is increased. Nitrate results in groundwater are lower than the
screening level, while hexavalent chromium results in groundwater indicate that tank releases did
impact groundwater. Considering the extremely low Kq4 (high mobility) of hexavalent chromium
and the low concentrations found on this project (less than 3.6 mg/kg), a significant mass of
hexavalent chromium does not remain in the soil column.

Chloroform and trichloroethene results were seen above soil vapors screening values, and in
groundwater above screening levels. The most likely sources of these hazardous substances are
from leaking waste packaging in the pre-1985 Trench Area. Simple analytical estimates of
groundwater movement suggest the source of chloroform and trichloroethene was from trenches in
the north-central portion of the pre-1985 Trench Area. Relatively stable monitoring trends suggest
source material is not being actively contributed to groundwater. Potentially, soil vapor is the
mechanism contributing material to groundwater. If this is the case, continued monitoring will
provide the data necessary to determine whether groundwater and soil vapor concentrations are in
equilibrium.

In addition to chloroform and trichloroethene, several other soil vapors exceed the EPA’s Johnson
and Ettinger model, SG-Screen, Version 3.1, February 2004 screening levels. The most likely
source of these materials is small quantities of laboratory solvents and wastes disposed of in the
pre-1985 Trench Area. Insignificant quantities reported in soil sample results or in groundwater,
results suggest these measurements are indicative of material near or within the trenches
themselves.
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8.0 Conclusions

This RI describes data collected during both an initial field investigation as well as two-year
(8 quarters) soil vapor and ground monitoring program. The results presented in this RI report will
aid in the development of the FS where remedial alternatives will be considered for the USE Site.
Certain analytes have been evaluated and determined to be anomalous in soil and groundwater.
The FS will build upon the data and trends presented in this RI Report to develop various remedial
alternatives that will be evaluated in the FS Report.

As was described in Section 3.0, in early to mid 2008, a field investigation was completed to
characterize the nature and extent of soil contamination in the pre-1985 Trench Area Decision Unit
and the Resin Tank Area Decision Unit. Other activities included the installation of thirty vadose
zone soil gas-monitoring wells, and the completion of civil, borehole camera, and well deviation
surveys in USE groundwater monitoring wells.

In addition to the field investigation, long-term monitoring activities commenced February
(groundwater) and June (soil vapor) 2008 (Section 4.0). Long-term monitoring activities included
collecting quarterly groundwater samples in the USE wells for 8 consecutive quarters. Activities
also included the quarterly collection of soil vapor samples from 41 USE Site vadose zone soil gas
monitoring wells for 8 consecutive quarters. This report documents both the initial field
investigation and all eight quarters of the monitoring program.

As of the issuance of this remedial investigation report, more than 70,600 results have been
reported for field investigation and long-term monitoring activities. Of these results, less than
8 percent have been qualified as estimated measurements, and less than one-half percent of the
project results have been rejected. Of the results reported by the laboratories as quantifiable
measurements, less than 1 percent were qualified during data validation as non-detects due to QC
issues. The two-tiered data validation approach was effective in implementing the Level A and C
data validation required by the QAPjP. The data are well formed and appropriate; meeting project
data quality objectives. The dataset is usable and sufficient for project decision-making purposes.

Using project data, human health and ecological screening assessments were completed to identify
hazardous substances which required further evaluation as part of the RI. The first step of the
assessment was to compare site soil concentrations to background concentrations. Analytes found
to have concentrations consistent with background levels were not carried forward in the screening
assessment. The screening assessments proceeded by comparing an EPC to the appropriate
screening level. Exposure point concentrations calculated from values reported in the USE soil,
groundwater, and soil gas data sets were compared to the MTCA screening levels to identify
possible risk drivers. Exposure point concentrations calculated using soil data from within a 0 to
4.6 m (0 to 15 ft) depth interval were compared to direct-contact (Method B) MTCA screening
levels, as directed in WAC 173-340-740(6). For groundwater protection, exposure point

Page 165



ISTAENGINEER]NG VET-1405-RPT-00
LERRNCILOGIES July 14,2010 Revision: 0

concentrations calculated using soil and data from throughout the unsaturated zone were compared
to the MTCA screening levels.

For vapor inhalation, indoor air concentrations modeled from exposure point concentrations
calculated using soil gas data from throughout the unsaturated zone were compared to the MTCA
screening levels. The full soil gas data set has 181 analytes, with detected results for 158 analytes.
Toxicity criteria was available for 48 analytes or their readily available surrogates. Since there
was no means to evaluate inhalation risk for the remaining compounds, those 133 compounds were
not run in the Johnson and Ettinger model. The majority of these remaining analytes are long
carbon chain alkanes and so can be safely assumed to be of low or negligible toxicity.

The analytes detected in groundwater that exceeded the groundwater CUL were 1, 2-
dichloroethane-d4, antimony, arsenic, bromofluorobenzene, fluoride, hexavalent chromium,
molybdenum, nitrate, toluene-d8, trichloroethene, uranium, and vanadium (see Table 54).
Excluding uranium, nearly all detects for these analytes exceeded their respective CULs.

The only analyte that failed the shallow soil (0 to 4.6 m [0 to 15 ft] bgs) protection of groundwater
screen was Nitrate (see Table 52). The analytes that failed the deep soil (greater than 4.6 m [15 ft]
bgs) protection of groundwater screen were hexavalent chromium, methylene chloride, nitrate, and
nitrite (see Table 53). Note that several of the methylene chloride exceedances occurred in
samples where the analyte was also detected in the associated blank.

No analytes failed the direct contact screen for soil against any Method B CULs (see Table 51).

The analytes detected in soil vapor that exceeded the air screening CULSs (see Table 55) were 1,1-
dichloroethane, 1,3-butadiene, benzene, carbon tetrachloride, chloroform, cis-1,2-dichloroethene,
dichlorofluoromethane, tetrachloroethene, and trichloroethene.

Nitrite (soil), methylene chloride (soil), arsenic (groundwater), uranium (groundwater) 1,2-
dichloroethane-d4  (groundwater), bromofluorobenzene (groundwater), and toluene-d8
(gropundwater) were evaluated and found to be anomalous substances which would not drive the
development of cleanup alternatives, but would be considered if monitoring suggested these results
merit further evaluation. These analytes will be considered secondary COCs moving forward into
the FS.

Hexavalent chromium and nitrate were released during leaks or discharges from the resin tanks.
The primary release mechanism was not the sudden snowmelt events, because shallow soil
samples did not contain detectable quantities of hexavalent chromium. These materials migrated
through the vadose zone, in a westerly and southwesterly direction as they migrated deeper. This
is supported by the decreasing concentrations of hexavalent chromium and nitrate in the soil as the
distance from the resin tanks is increased. Nitrate results in groundwater are lower than the
screening level, while hexavalent chromium results in groundwater indicate that resin tank releases
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did impact groundwater. Considering the extremely low Ky (i.e., high mobility) of hexavalent
chromium and the low concentrations found on this project (less than 3.6 mg/kg), a significant
mass of hexavalent chromium does not remain in the soil column.

Chloroform and trichloroethene results were seen above screening levels in soil vapors, in soil
below screening values, and in groundwater above screening levels. The most likely sources of
these hazardous substances are from leaking waste packaging in the pre-1985 Trench Area.
Simple analytical estimates of groundwater movement suggest that the source of chloroform and
trichloroethene was from trenches in the north-central portion of the pre-1985 Trench Area.
Relatively stable monitoring trends suggest source material is not being actively contributed to
groundwater. Potentially, soil vapor is the mechanism contributing material to groundwater. If
this is the case, continued monitoring will provide the data necessary to determine whether
groundwater and soil vapor concentrations are in equilibrium.

8.1 Data Quality Assessment

Evaluation of the dataset and validation results shows project data are of sufficient quality to
support a feasibility study.

8.2 Remediation Determination

Based upon the results of this remedial investigation, there are concentrations of hazardous
substances in soil and groundwater related to discharges from the resin tanks and wastes emplaced
in the pre-1985 trenches. Since these substances are present at concentrations greater than the
human health-based and ecological screening levels, it is necessary to conduct a feasibility study to
determine whether cleanup actions are warranted.
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9.0 Acronyms

AEA Atomic Energy Act

AEC Atomic Energy Commission

ALE Arid Lands Ecology

ANL Argonne National Laboratory

CaCO3 Calcium Carbonate

California Nuclear California Nuclear, Inc.

CCU Cold Creak unit

CLUP Comprehensive Land Use Plan

CoC Chain of custody

COPC Constituent of potential concern

COPEC Chemical of potential ecological concern
CPF Carcinogenic potency factor

CUL Cleanup level

Dade Moeler Dade Moeller and Associates

DOE United States Department of Energy
DOT United States Department of Transportation
DQO Data Quality Objective

Ecology Washington State Department of Ecology
EcoSSL Ecology soil screening levels

EIS Environmental Impact Statement

EPA Environmental Protection Agency

EPC Exposure point concentration

EQL Estimated quantitation limit

EQM Environmental Quality Management, Inc.
ER Equipment rinsate

ES EnergySolutions, L.L.C.

FD Field duplicate

FS Feasibility Study

GPR Ground Penetrating Radar

HASP Health and Safety Plan

Hanford Site United States Department of Energy Hanford Facility
HEAST Health Effects Assessment Summary Tables
HFUF Hanford formation units fine

HHR Hydraulic Hammer Rig

HMS Hanford Meteorological Station

HQ Hazard quotient

IRIS Integrated Risk Information System

KM Kaplan-Meier
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LCS
LLRW
LVL
MCL
MS
MSD
MTCA
NARM
NCEA
NEPA
NOAEL
NORM
NRC
OD
OSWER
PAH
PCB
PNNL
PPRTV
PVC
QA

QC
QAPjP
RCBRA
RCW
RfD

RI
RI/FS
RL
ROS
RPD
SAP
Shaw
SOW
SVOCs
SwRI
TB
TOX
UCL
USE Site
USE

Laboratory control sample

Low-level radioactive waste

Lionville Laboratories Inc.

Maximum contaminant level

Matrix spike

Matrix spike duplicate

Model Toxics Control Act

naturally accelerator-produced material
National Center for Environmental Assessment
National Environmental Policy Act

No observed adverse effect levels
Naturally occurring radioactive material
Nuclear Regulatory Commission
Outside diameter

Office of Solid waste and Emergency Response
Polynuclear aromatic hydrocarbon
Polychlorinated biphenyl

Pacific Northwest National Laboratory
Provisional peer-reviewed toxicity values
Polyvinyl chloride

Quality assurance

Quality control

Quality Assurance Project Plan

Hanford River Corridor Baseline Risk Assessment
Revised Code of Washington

Reference dose

Remedial Investigation

Remedial Investigation/Feasibility Study
Reporting Limit

Regression on order statistics

relative percent difference

Sampling and Analysis Plan

Shaw Environmental Inc.

Scope of Work

Semi-volatile organic compounds
Southwest Research Institute

Trip blank

Total organic Halides

Upper confidence limit

LLRW Disposal Site in Benton County
US Ecology, Inc.
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VI

Vista Engineering
VOA

VOC

WAC

WCH

WDOH

Work Plan

WRS

Chromium

Vista Engineering Technologies, L.L.C.
Volatile organics analysis

Volatile organic compounds

Washington Administrative Code
Washington Closure Hanford

Washington State Department of Health
USE Site Remedial Investigation Work Plan
Wilcoxon Rank Sum
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1 1.0Appendices: A-J

The appendices are located on the enclosed CD.

Page 177



ISTAENGINEERING VET-1405-RPT-00
TECHNOLOGIES July 14,2010 Revision: 0

This page intentionally left blank.

Page 178



