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Executive Summary

The Environmental Research Division of Argonne National Laboratory has performed a
Phase Il investigation at Centralia, Kansas, on behalf of the Commodity Credit Corporation of
the U.S. Department of Agriculture (CCC/USDA). The results and findings of Argonne's Phase |
investigation at Centralia, conducted in March-April 2002, were reported previously (Argonne
2003). On the basis of the findings of the Phase | investigation, the following two technical
objectives were developed to guide the Phase |1 field investigation:

1. Dsdlineate the carbon tetrachloride contamination in the subsurface soils at the
former CCC/USDA facility.

2. Evaluate the vertical and lateral extent of the carbon tetrachloride and
chloroform contamination in the groundwater associated with the former
CCCIUSDA fecility.

The field work for the Phase |1 investigation at Centralia was conducted in March-April
2003.

To satisfy the first objective, six vadose zone borings were cored and sampled at 5-ft
intervals from the ground surface to approximately 30-50 ft below ground level (BGL),
where saturated conditions were encountered. Collected samples were prepared and analyzed
for volatile organic compounds (VOCs), including carbon tetrachloride, by using
U.S. Environmental Protection Agency (EPA) Methods 5030B and 8260B.

Delineation of carbon tetrachloride in the subsurface soils identified three small areas
containing soil concentrations greater than 100 ng/kg. The maximum value detected was
219 ng/kg at 30 ft BGL at location SB12. All concentrations of carbon tetrachloride detected in
soils at the former CCC/USDA facility are below the Kansas risk-based standard for direct
contact with soil in both the residential scenario (2.5 mg/kg) and the non-residential scenario
(7.0 mg/kg) (KDHE 1999). The concentration of carbon tetrachloride detected at SB12
(maximum 219 nmgy/kg at 30 ft BGL) is on the order of the Kansas risk-based standard of
200 ng/kg in soil for the “Soil-to-Ground Water Protection Pathway.” This elevated
concentration appears to be limited to a small area in the east-central portion of the former
facility.
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To satisfy the second objective, groundwater samples were collected in Phase Il at eight
locations, six off-site and two on-site, to delineate the extent of the contaminant plume. Samples
were collected for analysis for VOCs, including carbon tetrachloride and chloroform, with EPA
Method 524.2, as well asfor tritium analysis.

Results indicate that the groundwater contamination is limited vertically to the shallow
aquifer identified within the glacial outwash deposits of the Pleistocene Upper Independence
Formation, with the highest values generally being detected in the upper part of that shallow
aquifer. Laterally, groundwater contamination is limited to a distance of less than 300 ft from the
former facility. Extremely low tritium values detected in the shallow aquifer beneath the former
facility indicate little recharge with fresh water and little flux.

The concentrations of chloroform, a primary degradation product of carbon tetrachloride,
detected in the groundwater strongly suggest that reductive dechlorination (i.e., the natural
biodegradation of carbon tetrachloride) istaking placein situ at the former CCC/USDA facility.

On the basis of these findings, no further investigative work is recommended at the
former CCC/USDA facility at Centralia, Kansas, at thistime.
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Final Phase Il Report: QuickSite® Investigation,
Centralia, Kansas

1 Introduction

The city of Centralia, Kansas, is located in Nemaha County, in the northeastern corner of
the state. The town lies about 40 mi northeast of Manhattan, Kansas. The current population of
Centraliais approximately 530.

The Commodity Credit Corporation (CCC), an agency of the U.S. Department of
Agriculture (USDA), formerly operated a grain storage facility approximately 1,100 ft north of
Centralia from 1949 until 1971. Subsequently, a concrete mixing plant operated on the site (FSA
1997). None of the CCC/USDA structures remain, though belowgrade foundations related to
structures associated with the concrete mixing operations are evident. Two additional grain
storage facilities currently exist in and near Centralia: the Nemaha County Co-op, approximately
4,000 ft south of the former CCC/USDA facility, and a private grain storage facility near the Don
Morris residence, 3,500 ft north of the former CCC/USDA facility (Figure 1.1). The property on
which the former facility was located is currently owned by Jeanne Burdett Lacky of Seneca,
Kansas.

In August-September 1998 the Kansas Department of Health and Environment (KDHE)
conducted preliminary investigations at the former CCC/USDA facility, on the basis of the
detection of carbon tetrachloride in the domestic well at the Don Morris residence (north of the
former CCC/USDA facility). Prior to 1986, commercial grain fumigants containing carbon
tetrachloride were commonly used by the CCC/USDA and the grain storage industry to preserve
grain. The details of previous investigations in the area and a summary of the findings were
reported previously (Argonne 2002a).

Because the KDHE detected carbon tetrachloride in groundwater and soil at the former
CCC/USDA facility at Centralia that might be related to historical use of carbon tetrachloride-
based grain fumigants at the facility, the CCC/USDA is conducting an environmental site
investigation to determine the source(s) and extent of the carbon tetrachloride contamination at
the former facility near Centralia and to assess whether the contamination requires remedial
action. The town of Centralia and all residents near the former CCC/USDA facility currently
obtain their water from Rural Water District #3. Therefore, local residents are not drinking or
using the contaminated groundwater detected at the former facility.
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The Environmental Research Division of Argonne National Laboratory is performing the
investigation at Centralia on behalf of the CCC/USDA. Argonne is a nonprofit, multidisciplinary
research center operated by the University of Chicago for the U.S. Department of Energy (DOE).
The CCC/USDA has entered into an interagency agreement with DOE, under which Argonne
provides technical assistance to the CCC/USDA with environmental site characterization and
remediation at its former grain storage facilities. At these former facilities, Argonne is applying
its QuickSite® environmental site characterization methodology. QuickSite® is Argonne's
proprietary implementation system for the expedited site characterization process. This
methodology has been applied successfully at a number of former CCC/USDA facilities in
Nebraska and Kansas and has been adopted by the American Society for Testing and Materials
(ASTM 1998) as standard practice for environmental site characterization.

Argonne's investigations are conducted with a phased approach. Phase | focuses
primarily on the investigation and evaluation of geology, hydrogeology, and hydrogeochemistry
to identify potential contaminant pathways at a site. Phase Il focuses on delineating the
contamination present in both soil and aquifers along the potential migration pathways. Phase |
of Argonne's investigation was conducted in March-April 2002. The results and findings of the
Phase | investigation at Centralia were reported previously (Argonne 2003).

The following is a summary of the principal findings of Phase | of the investigation at the
former CCC/USDA facility at Centralia, on which the Phase |1 investigation is based:

e Carbon tetrachloride contamination in the subsurface soil at the former
CCC/USDA facility was verified by purge-and-trap gas chromatography-mass
spectrometry (GC-MS) analysis (EPA Methods 5030B and 8260B).

* No carbon tetrachloride was detected in the upper 5 ft of the soil at the former
CCC/USDA facility above the quantitation limit of 10 nmg/kg for the purge-
and-trap GC-MS method. The maximum vadose zone soil concentration
detected during Phase | was 135 ng/kg, at a depth of 27 ft BGL in boring
SBO6.

» Two aquifer zones were identified at the former facility. The nature and extent
of the geologic units composing the shallow and deeper aguifers were
characterized. The shallow aquifer is contained in the Pleistocene Upper
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Independence Formation, and the deeper aquifer is contained in the
Pleistocene Atchison Formation.

* The shallow aguifer, which has been found to be contaminated with carbon
tetrachloride, occurs throughout the former facility, but it does not appear to
continue to the north (toward the Morris property). The nature of the shallow
aquifer varies laterally, from coarser grained sand deposits to finer grained silt
and clay material.

e The most likely pathway of contaminant migration at the former CCC/USDA
facility involves vertical movement of the contaminant from a source on the
property into the shallow aquifer.

» Carbon tetrachloride contamination was not detected in the deeper aquifer.

* Thereis no evidence for vertical groundwater flow between the shallow and
deeper aquifers.

* Theresultsfrom the Phase | investigation indicate that the horizontal direction
of groundwater flow at the former CCC/USDA facility is to the west-
southwest. This finding verifies the observation made by the KDHE that
groundwater at the former CCC/USDA facility is “expected to move from the
topographically higher northeast toward the Black Vermillion River to the
southwest” (KDHE 1998). Thus, the former CCC/USDA facility is confirmed
to be located hydrogeologically downgradient from the Morris well and is not
the source of contamination at the Morris well. To date, no results of
investigations conducted at or near the Morris well have been reported to
indicate the source area, contaminant distribution, or contaminant level of the
Morris plume and the potential effect of that plume on the area upgradient of
the former CCC/USDA facility.

» Carbon tetrachloride contamination detected in soils and groundwater at the
former CCC/USDA facility is most likely the result of the historical use of
carbon tetrachloride-based grain fumigants at the former CCC/USDA facility.
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On the basis of the findings of the Phase | investigation, the following two technical
objectives were developed to guide the Phase |1 field investigation:

5 Delineate the carbon tetrachloride contamination in the subsurface soils at the
former CCC/USDA facility.

6 Evaluate the vertical and lateral extent of the carbon tetrachloride and chloroform
contamination in the groundwater associated with the former CCC/USDA facility.

The field work for Phase Il of the investigation at Centralia was conducted in March-
April 2003.

This report documents the findings of the Phase Il activities at Centralia. Section 1
provides a brief history of the area, a review of the Phase | results and conclusions, technical
objectives for the Phase Il investigation, and a brief description of the sections contained in this
report. Section 2 describes the investigative methods used during the Phase Il investigation.
Section 3 presents all of the data obtained during the investigation. Section 4 describes the
interpretation of the pertinent data used to meet the technical objectives of the investigation.
Section 5 presents the conclusions of the investigation relative to the technical objectives and
outlines further recommendations.

To streamline the reporting process, material from the site-specific Work Plan (Argonne
2002a), the Phase | report (Argonne 2003), and relevant sections of the Master Work Plan
(Argonne 2002b) are not repeated in detail in this report. Consequently, these documents must
also be consulted to obtain the complete details of the investigative program at Centralia.
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2 Investigative Methods

The Centralia Phase |1 investigation was performed by using an iterative process of data
collection, evaluation, and interpretation during the field program to ensure that the data
necessary and sufficient to achieve the specific technical objectives (Section 1) were obtained.
Throughout the field program, a comprehensive quality assurance/quality control (QA/QC)
program was implemented to confirm the reliability of all information as it was accumulated.
With this procedure, an integrated, technically defensible model of the geologic and
hydrogeologic features controlling groundwater flow — and hence potential contaminant
migration at the site — was assembled as the specific technical objectives were addressed.

The specific technical objectives and the investigative program developed for the Phase 11
investigation at Centralia were presented and discussed in Section 6 of the Phase | report
(Argonne 2003). Procedures for the individual techniques employed by Argonne at this site are
in the Master Work Plan (Argonne 2002b). This section provides a brief overview of the
methods used to implement Phase |1 at Centralia, and it identifies certain modifications made to
the field program (relative to the work plan presented in the Phase | report [Argonne 2003,
Section 5]) in response to new information obtained during the course of the study.

2.1 Methods to Delineate the Carbon Tetrachloride Contamination in the
Subsurface Soils at the Former CCC/USDA Facility

In the Phase | investigation, analysis of near-surface soil samples for carbon tetrachloride
was conducted with both a headspace method (a modification of U.S. Environmental Protection
Agency [EPA] Method 5021) and purge-and-trap GC-MS methods (EPA Methods 5030B and
8260B) on samples collected from depths of approximately 1 ft and 5 ft below ground level
(BGL). The combined headspace data for samples collected at 1 ft and 5 ft BGL were used
qualitatively to prioritize areas for subsurface soil sampling. Areas of elevated headspace carbon
tetrachloride values were selected for additional investigation of subsurface soils during Phase 1.

A total of six vadose zone borings, SB11-SB15 and SB24 (Figure 2.1), were sampled.
Borings SB11-SB15 were located to address the areas of elevated headspace values identified in
Phase |, and location SB24 was selected to investigate the subsurface in the area upgradient from
location SB0O5, where elevated carbon tetrachloride concentrations in groundwater were detected
in Phase | (Argonne 2003).
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All soil borings were continuously cored by using Argonne's 22-ton track-mounted
electronic cone penetrometer (ECPT) from approximately 4 ft BGL to the depth at which the soil
appeared to be saturated. The maximum depths of the borings ranged from approximately 30 ft
to 50 ft BGL. At each location, discrete soil samples were collected at 5-ft intervals to depth,
beginning at 5 ft BGL. Upon collection, the samples were placed in jars, sealed, placed on dry
ice, and transported to the Applied Geosciences and Environmental Management (AGEM)
Laboratory at Argonne National Laboratory for preparation and analysis for volatile organic
compounds (VOCs), including carbon tetrachloride, according to EPA Methods 5030B and
8260B.

Core descriptions for the locations sampled are presented in Appendix A and briefly
discussed in Section 3.1. Sample descriptions are in Appendix B. The results of the soil analyses
for VOCs are presented in Section 3.3 and are discussed in relation to this technical objectivein
Section 4.1.

2.2 Methods to Evaluate the Vertical and Lateral Extent of the Carbon
Tetrachloride and Chloroform Contamination in the Groundwater
Associated with the Former CCC/USDA Facility

Groundwater samples collected in Phase Il at eight locations (SB16, SB18-SB22, SB24,
and SB24A) were analyzed to delineate the extent of the contaminant plume (Figure 2.2). Two
proposed sampling locations, SB21 and SB22, were repositioned toward the former facility
during the Phase 11 field activities on the basis of results obtained during the investigation. In
addition, two proposed potential sampling locations, SB17 and SB23, were not sampled because
of results obtained (Section 3.4). One additional location, SB24A, was sampled to supplement
the results obtained at location SB24 and to provide information on the depth to groundwater.

Water sampling at SB21 and SB22 was intended to identify the lateral extent of the
groundwater contamination. On the basis of the results obtained during the field program for
samples collected at SB18, SB19, and SB20 (in all of which carbon tetrachloride and chloroform
were not detected), it was decided that tighter control on the lateral extent of the zone of
groundwater contamination would be achieved by locating SB21 and SB22 closer to the former
facility. The relocation of the positions of SB21 and SB22 was consistent with the intent and
objective of the sampling program specified in the approved Work Plan. This adjustment was
discussed in the field with a KDHE representative (Dr. Donna Porter).
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Similarly, the decision not to sample SB23, proposed north of the former facility and near
KDHE sampling location GW-7, was based on the low contaminant levels detected at SB24 and
SB24A. These levels were consistent with the low levels detected previously by the KDHE in
GW-7. Aswith the relocation of SB21 and SB22, the decision not to sample SB23 was discussed
with KDHE personnel.

SB17 was intended to be installed as a monitoring well. At this location, a sampling point
to assess groundwater quality was not needed, because Phase | sampling at this location (SB03)
revealed no contamination. In discussions with the KDHE in March 2003, which led to the
addition of sampling point SB24, the parties agreed to postpone the proposed drilling at SB17
until a time when it might prove necessary to constrain limits for groundwater modeling
(LaFreniere 2003).

The groundwater sampling locations were first investigated by using Argonne's 22-ton
track-mounted ECPT vehicle. Vertical ECPT sensor profiles were collected at seven locations
(not including SB24A) in accordance with procedures outlined in the Master Work Plan
(Argonne 2002b) to assist in the identification of the target depths for groundwater sampling.
These data are presented in Appendix A.

Groundwater samples were collected by pushing cone penetrometer rods with a
disposable tip to the target depth. The rods were then withdrawn dlightly to expose an internal
filter screen section into which groundwater passed. Groundwater samples were collected by
using a bailer inserted through a polyvinyl chloride (PV C) riser attached to the filter screen. Field
parameters (temperature, pH, and conductivity) were measured in the field during groundwater
sampling by using a Checkmate Field Meter system after calibration with the appropriate
standard solutions.

Samples collected for VOC analyses were preserved in the field (Argonne 2002b,
Section 6.2) and shipped to the AGEM Laboratory for anaysis for VOCs, including carbon
tetrachloride and chloroform, with EPA Method 524.2. Some groundwater samples were also
collected for analysis for tritium at the Tritium Laboratory at the University of Miami in Miami,
Florida. Results are discussed in Section 3.4.

To aid in characterization of the local groundwater gradient, “temporary” piezometers
(sand point wells) were installed at each of the groundwater sampling locations. These
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piezometers were installed by using a dlight modification of the standard procedure for
groundwater sampling with slotted PV C pipe (Argonne 2002b, Section 6.4.6). Sand was placed
as afilter pack around the screened interval, and bentonite grout was used to seal the surface of
the annulus. These temporary piezometers were left in place less than 10 days, after which the
PV C was removed, and the remaining holes were fully grouted by using a tremied, high-solids
bentonite slurry grout. Results are discussed in Section 3.5.

2.3 Quality Control for Sample Collection, Handling, and Analysis

The QA/QC procedures for sample collection, handling, and analysis followed during
Centralia Phase Il activities are described in detail in the Master Work Plan (Argonne 2002b).
Significant points include the following:

» Sample integrity was preserved throughout the collection, shipping, and
analysis activities by the use of custody seals and chain-of-custody records.

* The QA/QC samples collected included equipment rinsates, trip blanks, and
blind field replicate samples. Other samples were selected for duplicate
analyses as a measure of analytical precision.

» Trip blanks were used to verify that samples collected for organic analyses
were not contaminated during shipment.

* Reusable sampling bailers were used during collection of groundwater
samples with the ECPT vehicle. Rinsates from the decontaminated bailers
were collected periodically to verify that cross-contamination of groundwater
samples did not occur during sample collection.

» Subsurface soil profile samples were prepared and analyzed for carbon
tetrachloride and chloroform at the AGEM Laboratory with the purge-and-
trap method, by following a modification of the protocol in EPA
Methods 5030B and 8260B. Replicate samples were sent to Severn-Trent
Laboratory, Colchester, Vermont, for verification anaysis with the same
analytical procedure.



Centralia, Kansas, QuickS'teo Phase |l Report
Version 02, 03/24/04 2-5

» Groundwater samples were analyzed for carbon tetrachloride and chloroform
at the AGEM Laboratory by using EPA Method 524.2. Replicate samples
were sent to Clayton Laboratory, Novi, Michigan, for verification analysis
with EPA Contract Laboratory Program (CLP) methodology.



o

Y0/FZ/E0 20 UOSBA

Hoday |18seyd gR1SINY ‘sesuey elfeius)

@}
Former
CCC/USDA
Facility
Q. SB13
813
Q{X\ Areas of higher
~  concentrations of
0 50 100 carbon tetrachloride
in near-surface soils,
Feet Phase | (headspace
method)

O Phase Il subsurface soil
investigation location

© Phase | groundwater
investigation location

Former CCC/USDA
grain bins

Erosion channel
Former gravel road

Former farm equipment
storage

Former foundations

FIGURE 2.1 Locations of Phase Il subsurface soil sampling activities at the former CCC/USDA facility and Phase |
groundwater sampling locations, in relation to the interpreted pattern of carbon tetrachloride contamination based

on Phase | results.



@® Phase Il groundwater
sampling locations

©  Proposed locations
not sampled

®  Sampling location
originally proposed

Removed grain bins

D Residence

100

@ SB19

200

Feet

® SB22

O SB23
O sB17
@ SB24A
@ SB24
Former
CCC/USDA
Facility
@® SB18
® SB21
® SB20
@

@®SB16

FIGURE 2.2 Locations of Phase Il groundwater sampling activities in the investigation area at Centralia.
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3 Field and Laboratory Data

This section summarizes the field and laboratory data generated during the Phase 11
investigation at Centralia. The general techniques and procedures followed are described in
detail in the Master Work Plan (Argonne 2002b). For organizational simplicity, the data are
summarized in this section according to the types of media investigated and the activities
performed. These data are interpreted in Section 4 in the context of the specific Phase Il
technical objectives.

3.1 Cone Penetrometer Sensor Data and Soil Coring Data

Electronic cone penetrometer data, consisting of continuous tip and Sleeve stress
measurements, were collected at seven locations (SB16, SB18-SB22, and SB24) shown in
Figure 3.1. These data were used to identify the target zones for groundwater sampling: the sands
within the shallow aquifer contained in the Pleistocene Upper Independence Formation.

Core samples were collected at SB16 to confirm the correlation of ECPT cone sensor
response with the site-specific geology recognized in Phase |. This core confirmed the presence
of a saturated sand/gravel unit at a depth of approximately 52.5 ft BGL, as indicated by the
ECPT sensors.

Continuous core samples were collected from subsurface vadose zone soil borings SB11-
SB15 and SB24. The data confirm the generally fine grained, heterogeneous nature of the vadose
zone soils identified in Phase |. These soils were interpreted in Phase | as representing the glacial
till and outwash deposits of the Pleistocene age Upper Independence Formation. Descriptions of
the cores collected during Phase |1 arein Appendix A.

3.2 Coordinates Survey Data

All subsurface soil and groundwater sampling locations at Centralia (SB11-SB16,
SB18-SB22, SB24, and SB24A) were surveyed by Schwab-Eaton, P.A., Manhattan, Kansas, to
provide horizontal and vertical control for stratigraphic correlation and water level monitoring.
Coordinates survey data are in Appendix C, Table C.1.
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3.3 Analytical Data for Subsurface Soils

Subsurface soil samples were collected at six locations (SB11-SB15 and SB24) to assess
the degree to which vadose zone soils at the former CCC/USDA facility are contaminated with
carbon tetrachloride. The locations of borings SB11-SB15 were based on a review of the
distribution pattern of the headspace data for carbon tetrachloride contamination in near-surface
soils identified during Phase I. Boring SB24 was located upgradient from SB05, where elevated
carbon tetrachloride concentrations in groundwater were detected during Phase I, to investigate
whether the contaminant detected at SBO5 might have come from a source at the former facility.

Discrete subsurface soil samples were collected at each of the six locations at 5-ft
intervals, starting at adepth of 5 ft BGL and continuing to the depth where the soil was saturated.
The maximum depths cored ranged from approximately 30 ft to 50 ft BGL. The samples were
prepared and analyzed for VOCs by using EPA Methods 5030B and 8260B. Sample descriptions
arein Table B.1, Appendix B.

Carbon tetrachloride was detected above the AGEM Laboratory method quantitation
limit of 10 nmg/kg in 21 of the 55 subsurface soil samples collected and at 5 of the 6 locations
sampled (Table 3.1). The highest carbon tetrachloride levels were detected at SB12 and SB24, at
depths of approximately 25-30 ft BGL. Maximum carbon tetrachloride values at SB11, SB14,
and SB15 ranged from 14 to 28 ny/kg, at depths of approximately 20-30 ft BGL. Carbon
tetrachloride was not detected above the method quantitation limit in any of the 9 samples
analyzed from SB13, though atrace amount was detected in the sample from approximately 25 ft
BGL. The maximum concentrations detected at each boring location (at any depth) are shown in
Figure 3.2. A depth profile of carbon tetrachloride values detected at borings SB24 and SB12 is
in Figure 3.3. Complete analytical results for VOCs in soil samples are in Table B.2,
Appendix B.

Chloroform was detected at or above the AGEM method quantitation limit of 10 ng/kg in
only two samples; both of these samples came from SB24 (Table B.2, Appendix B). The
maximum concentration detected was 11 ng/kg, at a depth of approximately 20 ft BGL. A
concentration of 10 ng/kg was detected at a depth of approximately 15 ft BGL. Trace amounts of
chloroform (less than 10 ng/kg) were also detected in samples from SB12.

Subsurface soil samples collected from boring SB15 in Phase Il were analyzed for grain
size and percent composition. Results are in Tables B.3 and B.4 in Appendix B. In addition,
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TABLE 3.1 Maximum carbon tetrachloride values in
subsurface soil samples collected at six locations
at Centralia during Phase Il work.

Maximum Carbon

Depth Sample Tetrachloride at this

Location (ft BGL) Date Location (ng/kg)
SB11 29.9-30.1 4/5/03 16

SB12 29.9-30.1 4/4/03 219

SB13 24.9-25.1 4/3/03 7.3J2
SB14 29.9-30.1 4/4/03 14

SB15 19.6-19.8 4/2/03 28

SB24 24.9-25.1 4/2/03 121

& Qualifier J indicates an estimated concentration below the
method quantitation limit of 10 ng/kg for purge-and-trap GC-MS

analysis.

3-3

subsurface soil samples from several Phase | and Phase |1 locations were analyzed for moisture

content. Results are in Table B.5, Appendix B.

3.4 Analytical Data for Water Samples

Groundwater samples were collected in Phase Il at eight locations (SB16, SB18-22,
SB24, and SB24A) across the investigation area. These samples were analyzed for VOCs by
using EPA Method 524.2. Some groundwater samples were also analyzed for tritium.
Descriptions of the groundwater sasmples arein Table D.1, Appendix D.

3.4.1 Field Measurements

Selected parameters (temperature, pH, and conductivity) were measured in the field

during groundwater sampling. The results of these analyses arein Table D.2, Appendix D.
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3.4.2 Contaminant Data for Water Samples

Carbon tetrachloride was not detected above the maximum contaminant level (MCL) of
5ng/L in groundwater from any of the eight locations sampled in Phase Il (Figure 3.4). The
highest concentration of carbon tetrachloride detected in groundwater during the Phase Il
investigation was 2.3 ng/L, at 40.9-45.9 ft BGL at SB24. Thislocation isin the northwest section
of the former CCC/USDA facility. The groundwater sample from associated location SB24A had
a carbon tetrachloride concentration of 1.7 ng/L. Carbon tetrachloride was not detected in
groundwater above the AGEM Laboratory method quantitation limit of 1.0 ng/L at any of the
other six locations sampl ed.

Chloroform was detected in groundwater from SB24 and SB24A at concentrations of
6.9 ng/L and 7.1 ng/L, respectively. Chloroform was not detected above the AGEM Laboratory
method quantitation limit of 1.0 ng/L in groundwater samples from any of the other six locations
sampled (Figure 3.4).

The complete results of the VOC analyses on groundwater samples are in Table D.3,
Appendix D.

3.4.3 Tritium Isotope Data for Water Samples

Groundwater samples from seven of the eight locations sampled were analyzed for
tritium to aid in the characterization of (1) the relative contribution of rainwater recharge to the
groundwater system and (2) the degree of mixing throughout the shallow aquifer. Tritium values
ranged from -0.05 to 0.64 TU (tritium units) in five of the seven samples analyzed. The only two
samples with tritium values greater than 1 TU were from SB16 at 1.92 TU and from SB19 at
10.5 TU. (Tritium values near zero are characteristic of relatively “old” groundwater, while
higher values are characteristic of “younger” [post-1951] water.) The distribution of Phase Il
tritium values across the study area is shown in Figure 3.5. Complete analytical results are in
Table D.4, Appendix D.
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3.5 Groundwater Level Data

The groundwater gradient at the former CCC/USDA facility was characterized during the
Phase | investigation by the establishment of a groundwater monitoring network consisting of six
groundwater piezometers: SB01, SB04, SB05, SB07, SB08, and SB09.

During Phase |1, measurements of depth to groundwater in the existing six permanent
piezometers were augmented by measurements in an additional seven temporary piezometers at
(sand point wells) locations where groundwater quality samples were collected (SB16,
SB18-SB22, and SB24A). Water levels in both the permanent piezometers and the temporary
piezometers were measured manually on April 5, 2003, to the nearest 0.01 ft from a surveyed
reference mark, by using an electronic water level sensor (Argonne 2002b). The data are in
Table E.1, Appendix E. The horizontal groundwater gradients determined by using data collected
during Phase | and Phase Il are compared in Figure 3.6. Groundwater levels measured during
Phase Il in the shallow aquifer were generally lower than levels measured during Phase |. The
direction of the horizontal gradient in Phase Il appears to be dlightly more southerly than the
west-southwest direction interpreted during Phase I. Minor variations in gradients with time are
common. The gradient measured in Phase Il (which is based on additional monitoring locations
at SB16, SB18-SB22, and SB24 in the broader investigation area) is not substantively different
from the gradient measured in Phase |.

3.6 Quality Control Data for Soil and Groundwater Analyses

The QA/QC procedures followed for collection, handling, and analysis of soil and
groundwater samples during Centralia Phase Il work are described in detail in the Master Work
Plan (Argonne 2002b). A detailed QA/QC report addressing activities related to sample
collection, handling, and analysis is in Appendix F. Results of the QA/QC activities are
summarized as follows:

» Sample integrity was maintained successfully throughout the collection,
shipping, and