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Technical Memorandum

To: Mr. Bill Gates, Navy Southern Division
From: Dr. Tom Johnston, Tetra Tech, NUS, Inc.
Date: 13 March, 2002

Subject: Installation of Additional Ground Water Monitoring Wells at NSWC Crane SWMU 01,
Mustard Gas Burial Ground

1.0 Purpose

This memorandum constitutes a proposal, with supporting rationale, to install and sample two
additional ground water monitoring wells at the Naval Surface Warfare Center (NSWC) Crane
Solid Waste Management Unit (SWMU) 01, also known as the Mustard Gas Burial Ground
(MGBG). The proposed additional wells would be installed to supplement the recent round of
sampling conducted in year 2001 under the Phase Il Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RF1) for the MGBG. This RFI is being conducted by Tetra Tech
NUS, Inc. (TINUS) on behalf of the U.S. Navy Southern Division. Also proposed is some
additional sampling of existing wells.

This memorandum explains why ground water is the only environmental medium for which
additional sampling is recommended at this time. The additional well installation and associated
ground water sampling would be used to support the attainment of the following objectives:
delineate site contamination,

support a screening level human heaith risk assessment,

support a baseline ecological risk assessment, and

if chlorinated organic contaminants are detected in ground water at concentrations that pose
an unacceptable risk to humans or ecological receptors, collect data that can be used to
evaluate whether monitored natural attenuation is a potentially viable remedy for site
contamination.

PON=

A quantitative risk assessment has not yet been performed. The risk assessment process was
suspended pending the decision to install additional wells.

Review and concurrence with this proposal is requested of the Navy Southern Division.

2.0 SWMU 01 Pre-2001 Investigative History

The following MGBG history is summarized from the QAPP for this project (TtNUS, 2001a).

The MGBG located at NSWC Crane, Indiana was used between the end of World War Il and
the late 1960s as a burial ground for mustard gas bombs, radioactive thorium or thorium-

cantaining chemicals and equipment, and small quantities of several labaoratory chemicals. The
only documented laboratory chemical disposal occurred in 1967.
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Within the MGBG is the Primary Burial Area (PBA) which spans approximately 10% of the total
MGBG area. Based on past records and site exhumations, this area is where most, if not all,
burials and related activities took place.

In 1874 and 1980, radioactive thorium, mustard gas bombs and related materials were removed
from the MGBG. During the 1980 exhumation, some mustard gas (an oily liquid) was released
to the scil. The mustard gas was decomposed by chemical treatment soon after the release.
After the 1980 exhumation, the MGBG was declared by the U.S. Navy Radiological Affairs
Support Office (RASO) to have been cleared of radiological hazards.

A ground water (GW) sampling and analysis. program was started in the early 1980s and
continued into 1986. During that time 27 wells were installed in three phases. Another well,
01C01, that was not sampled prior to 2001, was installed between 1986 and 1993.

Radiological and chemical measurements were made on the sampled ground water. The only
quantitative chemical historical data that are available are the GW chemical concentrations from
the 1980s. Those data were collected from 27 of 28 site wells. According to existing reports,
those data have not been validated.

In 1995 a geophysical survey identified the presence of two geophysical anomalies, each of
which was believed to be trash buried at the site near the PBA (TINUS, 2001a).

3.0 Historical Data Summary and Initial Conceptual Model

Note: Ground water monitoring wells were originally identified as WES 1-x-yy, where "x"
represents a sequential well number and "yy" represents the year the well was installed.
Current nomenclature identifies each existing "WES" well as 01-nn, where nn is a sequential
well number equal to the one used in the "WES" numbering system. For example, old well
number WES 1-1-81 would now be referred to as 01-01. Wells installed by TtNUS in 2001 are
labeled as 01Tnn where "nn" is a sequential number ("T" indicates a well installed by TtNUS).

Historical data consist almost entirely of ground-water data. Between 1981 and 1986, the U. S.
Army Corps of Engineers (USACE) Waterways Experiment Station (WES) installed 27
monitoring wells (Figure 1, Table 1). Welt 01C01 was added later. The MGBG is located on the
crast of a topographic ridge that drops off rather steeply to the north-northeast and to the
southwest (Figure 1). Most of the monitoring wells are located:

. around the perimeter of the MGBG,

. 100 to 500 feet to the northwest along the crest of the ridge, or
. along the upper slope of the northwest flank of the ridge (ground elevation > 595 feet
ams!).

Most of these wells are in areas that represent shailow ground-water flow immediately
surrounding the MGBG or shallow flow to the north and northwest directions. Two wells (01-18
and 01-27) are located slightly southwest of the ridge crest on the southwest side of access
road H-251 (Figure 1). As described below, these two wells represent shallow ground-water
flow in a southwesterly direction. '

Shown on Figure 1 are lines of three geologic cross sections. These cross sections are

presented in Figures 2 through 4. The ridge is composed of Lower Pennsylvanian-age bedrock
of the Mansfield Formation, which consists of irregular beds and lenses of sandstone, siltstone,
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and shale from near the ground surface down to an elevation of about 540 feet amsl (Figure 4).
It is difficult to correlate individual sandstone, siltstone, or shale units between wells because
they change elevation and pinch out rapidly in a lateral direction. There are two thin coal seams
that were encountered at elevations of approximately 615 and 562 feet ams! (Figure 4).
Because of the irregularities in the extent and thickness of each lithologic unit, and the variability
in the permeability and yield of ground water for each well, it is not possible to divide the
Pennsylvanian-age rock at this site into distinct "aquifers” or "water-bearing units". In general,
the ground water is likely moving along fractures, joints, and bedding planes, and not through a
porous matrix, as is commonly the case with unconsolidated deposits. The coal seams are the
most likely candidates to act like horizontal "aquifers” because they are often more continuous
and permeable than the other lithologies, but they are also thin.

Because shales and clay units are less competent and relatively "soft”, joints and fractures in
these layers tend to reseal over time and tend to be less permeable, but not always. As will be
discussed below, it appears that the fractures and joints in shales and clays are sealed at this
site and these units are acting as aquitards {i.e., resistant to ground water flow).

Limestone beds were encountered in wells 01-06 and 01-10 (Figure 4) and 01-C01 (Figure 3)
below an elevation of approximately 540 feet amsl. The limestone probably represents the
uppermost Mississippian-age rock at this location. The exact formation within the Mississippian
System is still being determined, but the uppermost limestone is probably part of the Glen Dean
or Golconda Limestones of the Stevensport Group. The uppermost Mississippian Limestone is
considered to be an aquifer, separate from the Pennsylvanian rocks above. Altogether, there is
about 120 to 130 feet of Pennsylvanian rock overlying the Mississippian limestones and shales.
The bedrock units dip slightly to the west or southwest.

The ridge is the resuit of a long period of erosion following the deposition, consolidation, and
subsequent uplifting of the Pennsylvanian rocks. As the Pennsylvanian rocks were eroded
away, a layer of residuai soil developed on the ridge crest and on the flanks of the ridge. As
shown in Figures 2 through 4, the thickness of the residual soil on the ridge crest is typically 2 to
10 feet thick. On the flanks of the ridge, the residual soil thickness is generally less than 4 feet
thick.

The ground water levels measured in monitoring wells located on the ridge crest or upper flanks
of the ridge were between 9 and 40 feet below ground surface (bgs). These wells are all
screened in the upper or middle portions of the Pennsylvanian strata. A potentiometric surface
map for the ground water elevations measured in these wells in September 1983 is presented
as Figure 5. The shallow ground water elevation is highest in well 01-01 located on the
southeast side of the MGBG. The high groundwater elevations continue in the northwest
direction along the ridge crest, as would be expected. On the northeast ridge flank, the ground
water elevations decline rapidly to the north and northeast in the direction of the intermittent
stream channel. Between 01-02 and 01-09, groundwater elevations drop approximately 60 feet.
Few wells are located on the southwest side of the ridge, but it is assumed that ground water
elevations are declining steeply in a southwesterly direction, as well. Based on Figure 5, the
steepest hydraulic gradients are toward the north and toward the southwest away from the
MGBG. There is a much gentler hydraulic gradient toward the northwest.

A tag map of the 1980s ground water VOC data, as excerpted from the QAPP, is presented in
Figure 6. Where it was deemed useful, the concentrations of individual VOCs are presented on
Figure 6, however, the total organic halogen (TOX) concentrations were generally plotted in
place of individual VOC concentrations. The justification for this is twofold. First, among
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individuat VOCs and TOX, the TOX data were most comprehensive in terms of the number of
rounds of sampling/analyses, and number of wells represented. Second, the 1980 data show
that, by far, the bulk of the TOX data comprise chlorinated VOCs. Thus, a presentation of TOX
concentrations is a concise way to present the sum of chlorinated VOC concentrations at
individual wells. The years in which the data were generated are shown on each tag of Figure 6.

The greatest concentrations of VOCs were consistently detected at well WES 1-2-81 (now
called 01-02) in the 1980s. For example, the concentration of 1,1,2,2-tetrachloroethane (PCA)
was approximately 600,000 ug/l. at that point in 1982. Table 2 is a summary of VOC
concentration data from 198Cs and 2001 for detected VOCs. Each value in the table is the
average of concentrations measured over the course of the indicated years so these
concentrations do not necessarily match those plotted on Figure 6. PCA and TCE are
highlighted in Table 2 because they were the most frequently detected compounds and are
used lo establish concentration contours discussed later in this memorandum. Notes are
provided in the table to indicate when sample dilutions may have caused elevated detection
limits for compounds other than PCA and TCE. Routine method detection limits for year 2001
. are also provided in the table as points of reference.

Figure 6 shows sharply decreasing ground water VOC concentrations radially from the area
near well 01-02. Many perimeter wells exhibit detectable TOX or VOC concentrations
(detection limits were near 1 ug/L). The spatial TOX and VOC concentration distributions are
consistent with the expectation that ground water flows toward the northwest. This is especially
evident by the decreasing VOC concentrations toward the northwest away from the MGBG and
an elongation of the contaminant plume in the northwesterly direction. Also evident was the
potential for radial flow from near the PBA because some VOCs were detected in wells WES 1-
1-81, WES 1-3-81, and WES 1-4-91 to the southeast, southwest and northeast of the MGBG,
respedctively.

Fifteen years passed between the 1986 sampling and the current RFI. It was possible that VOC
concentrations had changed dramatically during that time period. It was also possible that
VOCs had moved significantly outward from the MGBG, especially to the northwest. it was also
possible that VOC concentrations had decayed to insignificant levels despite the high
concentrations observed in the 1980s.

4.0 Nature and Extent of Contamination in 2001

The QAPP, Section 4, identifies sampling locations and scheduled sample analyses (TtNUS,
2001a). Figure 1 of this memorandum displays site features and sampled locations. No
deviations from the QAPP that could affect this technical memorandum are noted. Surface
water samples were scheduled to be collected from the drainage channels leading away from
the MGBG were, if water was present at the time of sampling. There was no flow present at
that time and surface water was not sampled.

Based on the 2001 analytical data and the decision rules outlined in the QAPP (TtNUS, 2001a),
the media-specific nature and extent of contamination in soil, ground water, and sediment at the
MGBG are discussed in the following subsections. Comparisons of site soil concentrations to
background concentrations were made in accordance with the NSWC Crane Basewide
Background Soil Investigation Report (TtNUS, 2001b).
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The focus of this memorandum is on an evaluation of whether or not additional ground water
well installations and sampling are needed to complete the RFl. Therefore, a detailed
assessment of ground water contamination is presented here but the extent of contamination in
soil and sediment is treated less rigorously. It is expected that the arguments presented for soil
and sediment regarding extent of contamination will be self-evident upon inspection of the
figures in this memorandum together with the accompanying text.

Several tag maps were used to show the spatial distributions of chemical concentrations at the
MGBG. They are referenced in the subsections below where appropriate. Shown on the tags
or each map are the screening limits to which the data were compared (e.g., DC, MIG, RIRES,
BACK). If a soil metal concentration exceeded the 95% coverage, 95% upper tolerance limit
(95/95 UTL) of the NSWC Crane basewide background data set, the tag for that sample
indicates "UTL". If an analyte concentration exceeded a risk-based screening limit, this is
indicated on the tag by placing the screening limit abbreviation next to the analyte
concentration. The screening limit descriptions are provided in a legend on each figure.

4.1. Surface Soil

As displayed by Figure 7, arsenic, selenium, thallium, and iron were the only metals detected at
concentrations in excess of both background and risk-based screening levels. Concentrations
of arsenic, selenium, and thallium in samples taken from the site perimeter are in excess of the
risk-based screening levels, hence contamination is not bounded with respect to those
screening levels. Nevertheless, arsenic concentrations are not viewed to be greater than
background for reasons discussed in Attachment 1. The observed thallium concentrations are
suspected to be analytical artifacts and select samples are being reanalyzed for thallium to
determine whether this is true. Selenium and iron concentrations are not recommended for
further investigation because they are not expected to pose a significant risk-related concern.
This is discussed further in Section 6.

Figure 8 shows that several soil sampling locations exhibit thorium-230 concentrations in excess
of background concentrations. However, there is no facility-wide thorium-230 background data
set and the observed background exceedances are based on comparison to a single
background soil sample from soil boring 018SB21. Al other radionuclides are less than
background concentrations and it is questionable whether thorium-230 actually exceeds
background concentrations. Nevertheless, none of the observed thorium-230 concentrations
exceeds the conservative US EPA soil screening level (SSL). Thus, additional investigation of
radionuclides is not recommended.

As displayed by Figure 9, methylene chloride was the only volatile organic compound detected
in surface soil at concentrations in excess of the USEPA Soil Screening Leve! (SSL) for
migration to groundwater [dilution attenuation factor (DAF) of 1] of 1 ug/kg. There is no spatial
trend in the methylene chloride concentrations to suggest a source of contamination for this
compound. Whether the observed methylene chloride concentrations could be laboratory
contamination is being investigated.

Isosafrole, a naturally occurring semivolatite organic compound (SVOC) used in the food and
fragrance industries, was detected in a few surface soil samples (01835050002, 0155060002,
01551100020155180002, 0185200002, 01TPS04) at concentrations ranging from 150 ug/kg to
46,000 ug/kg. All but one of the concentrations (46,000 ug/kg in 01SS050002) were less than
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the 9,940 ug/kg ecological screening level presented in Table 1-5 of the QAPP (TtNUS, 2001a).
Additionally, the measured concentrations do not exceed human health risk-based screening
level of 611,000 ug/kg derived by TINUS based on toxicity studies {calculations and reference
will be provided in the RFi report). There has been no U.S. EPA Region 3 or IDEM risk-based
screening level developed for isosafrole to date. No other organic compounds were detected in
MGBG surface soils in excess of any risk-based screening levels and the continued
investigation of surface sails for organic compecunds is not recommended.

4.2. Subsurface Soil

As displayed in Figure 7, arsenic, cadmium, chromium, nickel, selenium, thallium, and iron were
the only metals detected in subsurface soil samples at concentrations in excess of background
and risk-based screening levels. Similar to surface soils, the observed arsenic concentrations
are either demonstrably comparable to background levels when site-specific factors are
considered, or they are suspected of being analytical artifacts and are under investigation.
There are no patterns of the spatial distributions for any of these metals to suggest the presence
of a contaminant source. The concentrations of these metals do exceed background levels and,
in some locations, risk-based screening levels. Although these chemicals are not bounded
relative to the conservative screening levels, the concentrations do not appear to be elevated
enough to cause an unacceptable human health or ecological risk (See Section 6). Therefore,
continued investigation of metals in subsurface soil is not recommended.

The evaluation of radiotogical chemicals in subsurface soils was similar to that for surface soils
{Figure 8). No radiological chemicals exceeded background radioactivity levels and risk-based
screening levels.  Therefore, continued investigation of radiological chemicals is not
recommended.

As displayed by Figure 9, methylene chloride, PCA, and a few polycyclic aromatic hydrocarbons
(PAHs) were the only organic compounds detected in subsurface scili at concentrations in
excess of risk-based screening levels. Methylene chloride is suspected to be a laboratory
artifact and this is being investigated. PCA was only detected in sample 01SB090206 at a
concentration of 2 ug/kg. This concentration exceeds the USEPA SSL for migration to
groundwater (DAF of 1). However, this contaminant is considered to be laterally bounded in soil
and is not expected to pose an unacceptable human health or ecological tisk at the observed
concentration. PCA was detecled in groundwater at a concentration of 38000 ug/L. I is likely
that the presence of PCA in soil and ground water is related to past site disposal activities, but
the soil interval exhibiting the 2 ug/kg PCA sits atop bedrock and therefore, cannot be bounded
vertically in soil.

Benzo(a)anthracene, benzo(a)pyrene, and benzo(bjfluoranthene were each detected in only
one sample, 01SB090206, which is located within the PBA (Figure 9). This is the same location
where the PCA was detected in subsurface soil. Concentrations of benzo(a)anthracene and
benzo(b)fluoranthene were in excess of USEPA SSL for migration to groundwater (DAF of 1)
and the concentration of benzo{a)pyrene was in excess of IDEM Tier | Default Residential and
Commercial/industrial Scil Closure Levels. The infrequent presence of PAHs cast doubt as to
whether these chemicals are related to site operations. Furthermore, the infrequent detections
of these chemicals in subsurface soil do not appear to represent a significant risk concern (See
Section 6). Additional sampilng to bound the extent of organic chemicals in subsurface soil is
not recommended.
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4.3 Sediment

Note: Because the drainage channels were dry at the time of sampling and the “sediments” in
those channels are not covered by water for 30 or more consecutive days during any year, the
“sediments” may be considered to be soil. Therefore, sediment data are currently being
evaluated against surface soils of the basewide background study to determine whether the
observed inorganic chemical concentrations are similar to NSWC Crane surface soils.

A single sediment sample (01SD01) was collected upgradient of the MGBG site samples. This
upgradient sample was treated as background for MGBG sediments, and direct comparisons of
site sediment concentrations to this upgradient sample were made.

As displayed by Figure 10, antimony, barium, chromium, iron, selenium, and thallium were the
only metals detected at concentrations in excess of background and risk-based screening
levels. Arsenic and nickel concentrations were in excess of risk-based screening levels, but not
background concentrations, and hence will not be discussed any further. Thallium was detected
in six of seven samples at concentrations ranging from 0.57 mg/kg to 7.1 mg/kg but the
observed concentrations are suspected of being laboratory artifacts and are under investigation.
Concentrations of antimony, barium, chromium, and selenium were in excess of USEPA SSL for
migration to groundwater (DAF of 1). Iron was detected in ali seven samples at concentrations
ranging from 12,300 mg/kg to 76,900 mg/kg. Concentrations of iron were in excess of the
USEPA Region IX PRG for residential fand use.

Concentrations of these metals are similar to concentrations detected in surface and subsurface
soil samples. There is no pattern with respect to the spatial distribution of these metals.
Concentrations of metals present in the most downgradient sample location (01SD02) were in
most cases greater than in the other sediment samples, hence contamination is not bounded
with respect to conservative risk-based screening levels. Neverthelass, the observed
concentrations are not expected to raise a significant risk concern. Additional sampling of
sediments, therefore, is not recommended. This is explained in more detail in Section 6.

Concentrations of radionuclides in sediment were less than all risk-based screening levels and
additional sediment sampling to bound radiological contaminants is not necessary.

The isosafrole concentration of sediment sample 01SD06 (7,600 ug/kg) is in large excess of the
4.12 ug/kg sediment risk-based target level presented in Table 1-5 of the QAPP. However, the
sediments at this site more closely resemble soils and the observed concentration is less than
the soil risk-based target level. Furthermore, only a single defection of isosafrole in the
drainage ditches was observed. Continued investigation of SVOCs in sediments is not
recommended. :

As displayed by Figure 10, PCA was the oniy organic compound detected in sediment at
concentrations in excess of risk-based screening levels. This compound was detected in only
sample 01SD03 at a concentration of 7 ug/kg, which is in excess of USEPA SSL for migration to
groundwater (DAF of 1). This compound was also detected in subsurface soil samples at a
maximum concentration of 2 ug/kg and in ground water at a maximum concentration of 38,000
ug/L. It is likely that the presence of PCA is related to past site disposal activities. Nevertheless,
PCA contamination in sediment is bounded and continued investigation of sediment for organic
chericals is not necessary.
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4.4 Ground Water

As displayed in Figure 11, arsenic, manganese, iron, and thallium were the only metals detected
at concentrations in excess of risk-based screening levels. There is na background well for the
MGBG because the well (01T02) that was intended to serve as a side-gradient (i.e.,
background) well is actually located hydraulically downgradient of the MGBG. Thallium (total)
and thallium (dissolved) concentrations are in excess of USEPA Region IX Tap water PRG,
IDEM Tier 1 Default Residential and Commercial/industrial Ground Water Closure Level, and
Federal MCL. Arsenic (total) concentrations are in excess of USEPA Region IX Tap water PRG
and Federal MCL. Dissolved arsenic concentrations exceed only the USEPA Region X Tap
water PRG. Manganese (total) and manganese (dissolved) concentrations are in excess of
USEPA Region {X Tap water PRG.

Arsenic and iron were also detected in surface and subsurface soil samples at concentrations in
excess of risk-based screening levels. There is no pattern with respect to spatial distribution of
arsenic, manganese, iron, and thalfium concentrations. Metals contamination is not bounded
laterally with respect to risk-based screening levels, but for reasons presented in Section 6,
these metals are not believed to pose unacceptable risks.

Concentrations of the radionuclides in ground water were similar to or less than all risk-based
screening levels except for gross beta detected in well 01-25 at a concentration of 50.2 pCi/L
(not shown on Figure 11), which is just great enough to warrant re-analysis to verify this
concentration (Figure 11). Re-analysis is currently under way.

Two “background” ground water samples were collected from well 61T02 with the intent of using
them to evaluate site contaminants. These “background” samples, however, were not used for
background comparisons because the recent hydrogeologic data support the view that radial
flow of GW from the PBA exists at the MGBG (Figure 12). This radial flow places well 01T02
downgradient of the MGBG and suggests that installation of an upgradient well at the MGBG is
not possible. The 2001 potentiometric surface data are discussed further in following sections
of this memorandum.

As displayed in Figure 13, bis(2-ethylhexyl)phthalate was detected at concentrations exceeding
the USEPA Region IX Tap water PRG, the IDEM Tier | Default Residential and
Commercial/Industrial Ground Water Closure Level, and the Federal MCL. Bis-(2-
ethylhexyl)phthalate was detected in three of eleven samples analyzed at concentrations
ranging from 5 ug/lL to 15 ug/L. Hexachloroethane was detected in well 01-02 at a
concentration of 5 ug/L, which is in excess of the USEPA Region IX Tap water PRG.
Heptachlor was also detected at concentration in excess of the USEPA Region IX Tap water
PRG. Heptachlor was detected in wells 01CG1 and 01-11 at concentrations of 0.017 ug/L and
0.023 ug/L, respectively. Concentrations of bis(2-ethylhexyi)phthalate, hexachloroethane, and
heptachlor are bounded faterally with respect to the applicable screening limits. Furthermore,
the concentrations of these chemicals, while in excess of select risk-based screening levels, do
not appear to pose an unacceptable risk (See Section 6.0).

Figure 13 shows that several chlorinated VOCs were detected in ground water at concentrations
in excess of risk-based screening levels (VOC concentrations are not shown for well 01T02 on
that figure; see Table 2 for the concentrations). These VOCs were detected in five to 18 of the
28 ground water samples collected. Concentrations of chlorinated VOCs range from 0.1 ug/L
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(chioroform) to 38,000 ug/t (PCA). Wells 01-05, 01-02, 01-15, and 01-19 contained

concentrations of chlorinated VOCs in excess of 300 ug/L. Concentrations of chlorinated VOCs

were in excess of one or all of the following risk-based screening levels:

» USEPA Region IX Tap water PRGs,

* |DEM Tier | Default Residential and Commercial/Industrial Ground Water Closure Levels,
and

+ Federal Maximum Contaminant Levels (MCLs).

Concentration contour maps of PCA and TCE based on 1980s based on ground water samples
collected in the 1980s and 2001, and are shown on Figures 14 and 15 (1980s), and 16 and 17
(2001). The data for these figures were taken from Table 2. Only the most recent year for
which data are available were used to generate the contours. Because data from muitiple years
was used for generating the Figure 14 and 15, the date associated with each concentration
value is presented on the tags in those figures.

The greatest concentrations of groundwater contamination are found in well 01-02 for both
chemicals in both sampling rounds. Concentrations of PCA at 66,000 ug/l and TCE at 30,000
ug/l were measured in well 01-02 in 1986, and were almost 50% less in 2001 (38,000 ug/l and
16,000 ug/l, respectively). Moderate contaminant concentrations were detected in wells 01-11
and 01-14 for both VOCs. These concentrations decreased between 1986 and 2001. Lesser
concentrations of both VOCs were detected in wells 01-15, 01-19, and 01-22; however a
decreasing trend in contaminant concentrations over time is not as evident in these wells when
compared to wells further to the east, closer to well 01-02. Low concentrations of contaminants
were detected in perimeter wells sampled during 2001 including wells 01-05, 01-8, 01-10, 01-
18, 01-24; which serve to identify the boundary of shallow groundwater contamination.

Figure 17, which is a time series plot of yearly average VOC concentrations for PCA and TCE in
wells 01-02 and 01-05 depicts the dramatic decrease in VOC concentrations in the center of the
plume over the past 20 years. Table 2 is a presentation of the supporting data for these figures
and serves to identify other concentrations of individual VOCs in the historical data. It must be
remembered that the quality of the data prior to 1986 is unknown, so Figures 18a and 18b and
Table 2 are provided only to serve as gross indications of the dramatic changes in chemical
concentrations over time.

In general, the isoconcentration contour maps depict an oblong-shaped shallow groundwater
plume with a west-northwest to south-southeast trending axis, which appears to be decreasing
in concentration from 1986 to 2001. The greatest concentrations of groundwater contamination
are clearly evident at well 01-02. The lateral extent of the contaminant plume is generally welt
defined with respect to risk-based screening levels. Low to undetectable concentrations of
organic contaminants are evident in shallow perimeter wells, with the exception of well 01-25.
The dotted (rather than solid line) isopleths near that well depicts this on Figures 16 and 17.

Taken together, the data from the 1980s and the 2001 data indicate that the plume is essentially
static with regard to lateral position. The vertical extent of VOC contamination can not be said
to be well bounded because there are not enough deep wells in the appropriate locations to
demonstrate that vertical migration of VOCs is not occurring. In particular, the VOC plume
extends toward the west-northwest, however, there should be deep wells along this axis that
can demonstrate that VOCs have not migrated to lower elevations. This is especially significant
given that the VOCs of interest have a specific gravity greater than 1.0 and would be expected
to sink to lower elevations over time if they are present as nonaqueous phase liquids.
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4.5 Summary of Environmental Contamination

The 2001 sampling and analyses revealed the continued presence of VOCs in ground water at

the MGBG, albeit at generally lesser concentrations than in the 1980s. In the 1980s the VOC

plume extended primarily to the northwest of the MGBG. This plume configuration is stili

evident today. Based on a review of the 2001 data, all other chemicals that were investigated

meet one or more of the following conditions and do not warrant further investigation in any

media except in select cases:

1. they are not detectable using routine chemical and radiological analytical methods,

2. the observed concentrations are commensurate with background concentrations,

3. the chemicals are present at concentrations that are less than applicable risk-based
screening levels,

4. the chemicals are present at elevated concentrations but the concentrations do not appear
to be elevated enough to represent an unacceptable human health or ecological risk.

5. the chemicals are present at elevated concentrations, but the observed concentrations are
thought to be due to laboratory contamination {e.g., methylene chloride) or to analytical
artifacts (e.g., thallium).

5.0 Current Conceptual Site Model

During the installation of soii borings in 2001, an effort was made to recover perched ground
water at the overburden-bedrock interface at the MGBG. It was planned that this water could be
used as an integrator of contamination that might collect at low points in the bedrock surface to
increase the likelihood that overburden contamination would be detected if it were present. No
water was found at the bedrock-overburden interface. This, coupled with geologic information,
indicates that groundwater is present only in the bedrock beneath the site.

Hydrogeologic cross sections are presented in Figures 2, 3, and 4. Locations of the
Hydrogeologic cross sections are shown on Figure 1.

As described in Section 3.0, only wells 01-06 and 01C0O1 monitor deeper groundwater in the
bedrock. Shallow groundwater depths range from approximately 10 feet beneath the ground
surface to greater than 30 feet beneath the ground surface, depending on topography. Shallow
ground water flow patterns are expected to mimic topography, highest ground water elevations
are typically found along ridge crests, and ground water flow is lateral toward the major stream
or tributary valleys.

Well 01702 was installed in 2001 by TtNUS about 800 feet to the southeast of the MGBG
(Figure 1). The additional water level inforration obtained from this well has provided an
improved understanding of MGBG hydrology and the ground water elevation contours have
been updated to reflect this (Figure 12). Radial shallow groundwater flow in all directions is
demonstrated by the 2001 water level measurements. Groundwater migration in the bedrock is
expected to follow higher permeability pathways including lateral flow along bedding planes, as
well as vertical flow along joints and fractures. The observed elongation of VOC contamination
west of the PBA suggests that ground water could be migrating through fractures in this
direction.
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The wells used to create Figure 12 are all screened in Pennsylvanian rock above an elevation of
571 feet amsl. One of the original wells (01-06) is screened about 60 to 90 feet deeper than the
other monitoring wells (screen elevation: 511 — 521 feet amsl). The ground water elevation
measured in this well in 1983 was 61 feet deeper than the next deepest water level. The large
difference between water levels in the shallow wells and the potentiometric levels in the deeper
strata indicate that one or more of the following conditions exists:

» There is a large vertical hydraulic gradient within the ridge (nearly 1 foot/foot) that should be
causing some portion of ground water within the ridge to be flowing downward.

e The fractures and joints within the shale and clay strata may be sufficiently sealed such that
the vertical permeability through these lithologies is extremely low and they are acting as
aquitards; i.e., they impede the downward flow of ground water and enhance the lateral flow
toward the ridge flanks.

e The ground water in the Pennsylvanian rocks is perched above the uppermost Mississippian
aquifer, and the Mississippian aquifer acts as an underdrain for the ridge.

Shallow groundwater contamination still appears to originate from an area in the vicinity of well
01-02, and is migrating faterally in 2 west-northwest direction. The potentiometric surface maps
show a predominantly north — northeast flow component, but the westward dipping bedrock may
act to divert groundwater flow to the northwest, resulting in contaminant migration in this
direction. Shallow groundwater may also be migrating vertically in a downward direction along
preferential pathways of lower hydraulic conductivity, namely joints and fractures. There is little
to no lateral contaminant migration evident in the other directions from the MGBG.

Deep wells 01C01 and 01-06, are off the center axis of the ground water VOC plume, which
elongates toward the west. Well 01C01 shows concentrations of naphthalene between 0.017
ug/L heptachlor and 0.108 ug/L of acenaphthene. Well 01-06 shows 0.08 ug/L of naphthalene.
No other organic chemicals were detected in these wells and neither of these two wells showed
detectable concentrations of volatile organic chemicals, which comprise the plume of interest.
These and the other perimeter wells provide good indications that off-axis VOC concentrations
have not migrated deep into the bedrock. However, the primary flow direction of VOC
contamination in groundwater is toward the west-northwest and there are no deep wells in that
direction. This lack of deeper wells along the long axis of the VOC plume where VOC
concentrations are greatest makes it difficult to assess with a satisfactory level of confidence
whether the VOCs have migrated downward in the bedrock. The implication of this is that
deeper ground water contamination could be moving away from the MGBG without detection.
The direction of shallow ground water is such that contaminated ground water would be moving
further onto the Base, but the deeper ground water flow system is not understood as well as
shallow flow. Without an understanding of deeper GW contamination, an evaluation of future
risk and potential remedial actions is hampered. Risk assessment concemns are addressed
briefly in the next section.

6.0 Risk Assessment Data Gaps

This section evaluates the environmental data collected to date to determine whether adequate
data have been collected at the MGBG for purposes of conducting a human health risk
assessment. The discussion is presented by environmental medium. . The evaluation was
conducted as required by the decision rules presented in the QAPP for the MGBG, but is an
abbreviated evaluation designed to support the intent of this memorandum. A complete risk
assessment will be conducted in accord with the QAPP at the appropriate time. The following
factors were considered to determine whether data gaps exist:
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« Contaminant levels in an environmental medium versus concentrations detected in the
corresponding background environmental medium collected for Crane NSWC,

+ Contaminant fevels in an environmental medium versus risk-based concentrations and
criteria specified in the QAPP for the MGBG.

* The spatial pattern of contamination (i.e., does the pattern of contamination suggest that the
chemical or radiological contamination is site related?).

6.1 Data Gaps for Soils

As discussed in Section 4, radionuclides were not detected at concentrations exceeding base-
wide background soil concentrations or background concentrations presented in the literature.
Additionally, they do not exceed radiological soil screening levels. While some inorganic
concentrations may exceed background concentrations, the exceedances generally appear to
be marginal and the pattern of contamination does not suggest that the MGBG is a significant
source of environmental contamination, if any source at all. The organic contamination detected
in the soils is low-level (typically less than 1 mg/kg; frequently less than 100 ug/kg) and, in some
cases (e.g., the PAHs), may reflect non-site related anthropogenic sources of contamination.
Risk estimates based on analytical data for samples collected along the boundaries of the site
would not exceed risk benchmarks for further nature and extent sampling established in the
decision rules for the QAPP. Therefore, additional soil sampling for purposes of delineating the
vertical/horizontal extent of contamination or conducting human health risk assessment is not
recommended.

Although there are some exceedances of ecologicai screening levels at boundary locations
(e.g., selenium), the magnitudes of the exceedances, the spatial distributions, and the exposure
unit considerations are such that additional soil data are not needed to complete the baseline
ecological risk assessment.

6.2 Data Gaps for Sediments

Although the thorium concentrations detected in the sediment samples exceed the
concentration detected at background sediment sampling location 01SD01, the concentrations
detected do not exceed background soil concentrations. Additionally, as noted above,
radiological contaminants were not detected in source area soil samples at concentrations
exceeding basewide background soil concentrations. As noted with the soil organic
contamination detected in the sediments is low-leve! (typically less than 100 ug/kg; frequently
less than 10 ug/kg) and, in some cases (e.g., the PAHs), may reflect non-site related
anthropogenic sources of contamination. For example, contaminants observed in sediments
near the MGBG access road and downgradient of debris piles located to the southeast of the
MGBG are indicative of contamination that may be related to traffic and the accumulation of
debris rather than MGBG operations. While some inorganic detections may exceed background,
the pattern of contamination does not suggest that the site is a significant source area. Risk
estimates based on analytical data for the samples collected would not exceed risk benchmarks
for further nature and extent sampling established in the decision rules for the QAPP. Additional
sediment sampling for purposes of delineating the vertical/horizontal extent of contamination or
conducting human health risk assessment is not recommended.
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Although there are some exceedances of ecological screening levels at boundary locations
{e.g., selenium), the magnitudes of the exceedances, the spatial distributions, and the exposure
unit considerations are such that additional soil data are not needed to complete the baseline
ecological risk assessment.

6.3 Data Gaps for Groundwater

In contrast to the analytical data collected for soil and sediment, the available groundwater data
suggest that the extent of volatile organic contamination has not been adequately delineated
and additional investigation is warranted.

The available data for the shallow groundwater aquifer indicate that this natural resource is not
suitable as a domestic water supply source. As shown in Figure 8, several VOCs have been
detected in the shallow aquifer at concentrations exceeding risk-based concentrations and
criteria (e.g., Federal Safe Drinking Water Act maximum contaminant levels) presented for
domestic consumption of a water supply in the QAPP. Exceedances are noted in several wells
including the wells most distant from the source (i.e., the horizontal extent of contamination has
not been defined). However, environmental sampling over the past two decades also indicates
that contaminant concentrations in the shallow aquifer have stabilized (and the plume is
diminishing in concentration and lateral size). Furthermore, significant contaminant migration to
a facility boundary (a potential receptor} is not likely because the ground water flow is toward
the northwest toward the center of the NSWC Crane.

In contrast, only limited sampling of the deeper aquifer has been conducted and knowledge of
the physical characteristics of the deeper aquifer is more limited (e.g., ground water flow
direction; contamination, if any). The vertical extent of groundwater contamination has not been
defined and risks to future on-site or off-site human receptors potentially using the deeper
aquifer can not be estimated at this time. Consequently, a comprehensive baseline risk
assessment {i.e., one that addresses all plausible receptors) can not be completed at this time
and risk management decisions may be more limited than necessary as a result of this data
gap. For example, if dense, nonaqueous phase liquids are present, the potential for
contaminant migration off site would need to be evaluated. This is especially important when
the proximity of the MGBG to the facility boundary is noted along with the potential for flow of
ground water in different directions at different elevations. The ground water flow at the deeper
elevations has not been characterized to date for the MGBG.

Additional groundwater sampling for purposes of delineating the vertical extent of VOC
contamination and conducting human health risk assessment is recommended. This
information will allow the refinement of the risk conceptual modet for the site and the completion
of the human health risk assessment. The additional information may also have an impact on
remediation decisions for the site. The other organic chemicals, inorganics, and radiclogicals
detected in the groundwater samples to date (see Figures 7 and 8 and Section 4.0) are not
significant site-related contaminants based on comparisons to background data, comparisons to
risk-based screening levels, and based on the spatial distributions of the chemicals, Additional
sampling and analysis for chemicals other than the volatile organic chemicals is not
recommended. -
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7.0 Proposed Additional Field Work

it is proposed that two additional monitoring wells be instalied o define the vertical extent of
contamination beneath the shallow groundwater plume that exists at the site. These wells are
intended to be installed in a deeper water yielding zone, in the anticipation of collecting
groundwater samples that would yield no or very low concentrations of groundwater
contamination. Success in achieving acceptably low levels of VOCs would constitute vertical
bounding of the extent of organic chemica! contamination at the MGBG.

The two welis will be installed as clusters adjacent to shallow wells 01-02 and 01-15. The well
borings will be cored continuously to observe the subsurface conditions for the presence of a
water yielding zones during drilling. The borings will be extended to at least 30 feet deeper than
the adjacent shallow well but no deeper than 150 feet beneath the ground surface, depending
on subsurface conditions. Weil 01-06 monitors a groundwater zone in limestone at an
approximate elevation of 510 feet amsl. This zone appears to be hydraulically lower from the
shallow groundwater monitored by the remaining wells at the site (see the potentiometric
surface elevations shown on Figure 12). This zone may be targeted for deep monitoring wells,
in the event that no significant water yielding zones worthy of monitoring are encountered at
shallower depths during well drilling.

It is proposed that vertical profiling of VOCs be conducted by scanning the rock cores with an
organic vapor monitor. This profiling, supplemented with visual inspection, will yield information
conceming the elevations at which VOCs may be present. It is proposed that aquifer testing
{e.g., slug testing) be performed to establish bedrock permeabilities in this region of the MGBG.

Penrding the investigation of potential analysis artifacts a minimal number of additional analyses
may also be proposed to resolve questions concerning the presence of, or concentrations of,

contaminants in other environmental media. In addition, natural attenuation parameters will be
measured in accordance with the QAPP.
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TABLE 1

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS

MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE, INDIANA

Herizarial Location® . Well Scraen Interval Well Screen Interval Ground water Dapth & Elevation
Ground Top of PYC | Well Dapth =
Monitering Well|  Date Surface Casing | from Topof | Screen Oepthto | Depthic | Elevation of | Elevation of Date Graund water
Numbert®? Installed Northing Easting Elevation | Elevation | PVC Casing} Length Top Botiom Top Bottom | Measured™ |  Depih to Water Elgvation™
{feet-AMSL) | (feet-AMSL) (fest) (fasl) (featbgs) | (feetbos) | (fest-AMSL) | (fest-AMSL} {teat) {feat-AMSL)
WES-1-1-81 1881 460847 578084 683.14 §85,14 51.0 9,63 33.14 42.77 §50.00 840.37 09/14/83 __26.05 560.08
WES-1-2.81 1981 460856 577831 664.04 £667.04 25.8 9.36 8.24 1760 §55.80 648.44 08/14/83 13,50 653.54
WES-1-3-81 1881 480598 STT746 667,43 £70.43 21,6 842 3.09 13.41 663,44 654.02 [ 09/14/83 12.53 B857.90
WES-1-4-81 1681 460800 5Y7998 669,95 672,95 340 9.21 16.47 25.88 §53.48 54427 09/14/83 16.28 656.67
WES-1-5-81 1981 480831 577913 B65.69 £68.69 336 812 16.18 2330 £49.51 840.39 09/14/83 15.35 653.34
WES-1-6-82 11/1 21'8_2L 461115 577955 596.037 599.02 93.0 9.38 75.02 84,40 5_21_99 511 .62 | 0720/83 _B88.70 %32
WES-1-7-82 11/114/82 461184 577674 803.45 806.45 31.0 9.38 12.61 21,89 58084 581.46 Q9/14/83 ' 17.94 588.51
WES-1-8-82 1111582 461099 577633 601.99 604.9% 31.2 .32 13.63 22.95 _588.36 579.04 09/14/83 15.67 589,32
WES-1-9-82 11/17/82 481048 577938 610.18 613.18 35.0 9.38 17.40 26.78 £82.78 @3.40 09/14/83 22.38 £80.80
WES-1-10-82 | 01/22/83 450860 577916 §36.77 §39.77 43.0 9.4C 25.258 34.65 81152 £02.12 05/14/83 26.45 613.32
WES-1-11-82 | 01/08/83 460880 S7T737 £56.34 650,34 22.68 8.63 6.72 15.35 £40.62 840.95 08/14/83 8.04 650.30
WES-1-12-83 | 01/19/83 451011 577714 £34.05 £37.05 41.0 9.41 23.26 3267 €10.79 801.38 05/14/83 25.85 £11.20
WES-1-13-83 | Q1/22/83 460993 577808 534.98 637.96 38.0 9.45 18.97 iﬂ.dZ 615.01 §05.56 09/14/83 25.08 $12.80
WES-1-14-83 | 01/26/83 460924 577635 §56.14 §59.14 39.0 8.53 21.12 30.65 63502 625.49 08/14/83 16.84 £42.30
WES-1-15-83 | 02/10/83 460965 577543 £63.01 666.01 40.0 9.50 22.10 31,60 640.91 £31.41 08/14/83 27.03 638.98
WES-1-16-83 | 02/11/83 461069 577611 £641.94 544.94 41.5 9.25 23.75 33.00 £18.19 808.94 06/14/83 35.25 609.69
WES-1-17-83 02/12/83 460823 577609 $62.54 665.54 41.0 9.30 23.25 32.55 £39.29 6§28.99 09/14/83 168.70 645,54
WES-1-18.83 | 08/18/83 460685 577538 658.40 §61,40 32.0 9.29 14.3 23,59 844.10 §34.81 08/14/83 14.58 646.82
WES-1-18-83 | 06/18/83 451000 577478 656.79 $569.79 33.2 9.0 15.7 24.70 541,09 B32.08 05/14/83 20.35 £38.44
WES-1-20-83 | 06/21/83 461131 577516 §31.35 §34.35 39.1 9.34 2135 30.89 610.00 600.56 09/14/83 26.00 806.35
WES-1-21-83 | 06/21/83 464225 577587 403.82 806.82 41.2 9.0t 23.74 32.76 580.08 571.07 09/14/83 18.24 588,58
WES-1-22-83 | 07/09/83 461034 577355 £53.55 656,55 38.0 9.15 20.5 29.65 £33.08 §23.90 09/14/83 17.85 §39.00
WES-1-23-83 | 07/11/83 461152 577418 825.81 £28.81 48.0 9.07 30.51 30.58 596.30 £84.23 09/14/83 40&5 588.76
WES-1-24-83 | 07/09/83 481267 577496 600.57 603.57 334 .41 15,62 25,03 584.95 57554 09/14/83 15.18 556.39
WES.1.25-83 | 0BAI6/E] 461072 577258 854,16 657,16 34.2 8.37 17.42 25.79 636.74 628.37 09/14/83 20.10 637.06
WES-1-26-33 | 08/06/83 460954 577245 B70.24 §73.21 58.0 g.12 40.45 49.57 620.76 520.64 09/14/63 35.25 637,96
WES-1-27-83 | 08/10/83 460776 577381 65%.75 562.75 430 8.0 25,55 34,55 634,20 625,20 08/14/83 23.86 §38.88
1C01.83 1893 NA NA NA NA NA NA NA NA NA NA NA NA NA

1 Al walls wera installad by the USACEWES and screened in the Pennsylvanian formation.
2 Referanced to the indiana State Plane Coordinates, Zana 1302 {(West), NAD 83,

3 Mast recent round of water lavel data {Dunbar, April 1984, Appendix 0.

4 Referanced to top af PVC casing.

Notas:

BGS - below ground surface
AMSL - Above mean sea level

PVC - polyvinyl chloride

NA -« not available

Elevations are refative to Mean Sea Level, NGVD 29.




Table 2
Concentrations (ug/L) of Detected VOCs Over Past 20 Years

Page 1 of 5
Year
well Parameter : 1982 | 1983 | 1985 | 1986 | 2001 | 2001 MDL Notes
01-01 [METHYLENE CHLORIDE 80 1U
TETRACHLOROETHENE 0.1 0.5U
01-02 [T i0s COBDETHANE | 312500 525| 66000| 38000
1,1,2-TRICHLOROETHANE 2.2 1000 Sample di'n
1,1-DICHLORCETHENE 65.0 \ 500 Sample dil'n
1,2-DICHLOROETHANE 3000 500 Sample di'n
BROMOFORM 8600 500 Sample dif'n
CARBON TETRACHLORIDE 34.0 500 Sample ditn
CHLOROBENZENE 6.0 500 Sample difn
CHLORODIBROMOMETHANE 3040 500 Sample diln
CHLOROFORH 2000 840
METHYLENE CHLORIDE 47.0 1000 Sample diln
TETRACHLOROETHENE 3450 187.0 370
TRANS-1,2-DICHLOROETHENE 2475 243 1000 Sample dil'n
T f 87500 1186 30000| 16000
20.0 0.5
3.0 0.6
1.0 5
58.0 85.9 7.0 9.0
1.1,2-TRICHLOROETHANE 4.6 5.0 9.0
1 1-DICHLOROETHENE 02
CIS-1,2-DICHLOROETHENE 2.0
TETRACHLOROETHENE 2.0
TETRAHYDROFURAN 11.0 Not analyzed in 2001
TRANS-1,2-DICHLOROETHENE 03
e 2900 1010 380 550
01-06 [METHYLENE CHLORIDE 3.0 3
01-07 |METHYLENE CHLORIDE 20.0 1
TOLUENE 10
TRICHLOROETHENE 3.0 05
01-08 |1,1,2-TRICHLOROETHANE 0.6
METHYLENE CHLORIDE 20 1
FRICHI T RETHERE 1.0 4.0
01-09 |[METHYLENE CHLORIDE 5.0 0.8
TRICHLOROETHENE 5.0 05
01-10 {1,1,1-TRICHLOROETHANE 5.0 05
BENZENE 10 05
METHYLENE CHLORIDE 6.0 05
TETRACHLOROETHENE 1.0 05
TR THENE 8.0 0.4
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Table 2
Concentrations of Detected VOCs Over Past 20 Years

Page 2 of 5
Year
Well Parameter 1982 ] 1983 | 1985 | 1986 | 2001 | 2001 MDL Notes
0111 |1.1,1,2-TETRACHLORDETHANE 3.0
e TETRACHLOROETHANE 138 760 170
11,2-TRICHLOROETHANE 101 12.0 5.0
1 1-DICHLOROETHENE 0.7
1,2-DICHLOROETHANE 4.0
CHLOROFORM 20.0 150
CiS-1.2-DICHLOROETHENE 50
TETRACHLOROETHENE 52 10.0 8.0
TRANS-1,2-DICHLOROETHENE 40 17.0 2.0
- ; HENE 150 500 180
TRICHLOROFLUOROMETHANE 40 o
01-12 [1,1,1-TRICHLOROETHANE 6.0 . 7
A RO ETH AN 6060] 518 280 230
1,1,2-TRICHLOROETHAN 341 7.0 13
1.2-DICHLOROETHANE 280 7
CHLORODIBROMOMETHANE 61.0 7
CHLOROFORM 53.0[ 13.0 50 9.0
IMETHYLENE GHLORIDE 50 5
TETRACHLOROETHENE 14 7
TRANS-1,2-DICHLOROETHENE 1 240| 193 6.0 13
FNE 2300 180 130
01-13 LOREETHA 8.0
2 8.0
0114 J1,1,1-TRICHLOROE THANE 29.0 05
,,,,, B TG RO THANE 320 648 570 8.0
1,1,2-TRICHLOROETHANE 15.0 0.4
1,2 DICHLOROETHANE 40 14.0 0.3
CHLOROFORM 740 33 24.0 0.1
Ci5-1,2-DICHLOROETHENE 09
|METHYLENE CHLORIDE 7.0 Z
TRANS-1,2-DICHLOROETHENE 30 36 16.0 0.3
i TN 92.0] 531 320 20.0
TRICHLOROFLUOROMETHANE 180 1
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Table 2
Concentrations of Detected VOCs Over Past 20 Years

Page 3 of 5
Year
Well Parameter 1982 1983 | 1985 1986 2001 | 2001 MDL Notes
01-15 [1,11 TRICHLOROETHANE 7.0 13
= FER] 1480 230 27.0 250
1,1 2-TRtCHLOROETHANE 17.00 1286 14.0
1,1-DICHLOROETHENE 2.0 25
1,2-DICHLOROETHANE 32.0 13
CHLOROFORM 235 13.8 18
|IMETHYLENE CHLORIDE 3.0 53
TETRACHLOROETHENE 35 13
TETRAHYDROFURAN 93.0 Not analyzed in 2001
TRANS-1,2- DICHLOROETHENE 18.0 14.8 25
ROHLOR 5 238[  301] 120 310
01-16 23.0 Dry
. R 5400 Dry
1.1 DICHLOROETHENE 1.0 Dry
1.2-DICHLORQETHANE 23.0 Dry
1,3-DICHLOROPROPENE 1000 Dry
CHLOROFOQRM 43.0 Dry
METHYLENE CHLORIDE 7.0 Dry
TRIGHLG] HENE 513 Dry
01-17 |11, 1 2 TETRACHLOROETHANE 0.3
1.1, 1-TRICHLOROETHANE - 23.0 0.5
TORCE THANE 32.0 10.0
1 ,1 ,2—TR1CHLOROETHANE 0.8
1,1-DICHLOROETHENE 04
1,2-DICHLOROETHANE 5.0 1.0
CHLOROFORM 5.0 4.0
CI5-1,2-BICHLOROETHENE 1.0
METHYLENE CHLORIDE 7.0 1
TETRACHLORQETHENE 37.0 1.0
TRANS 1,2- D!CHLOROETHENE 0.7
YRICHE ] ; 62.5 52.0 45.0
TRICHLOROFLUOROMETHANE 4.0 1
01-18 [3ARZEFETRACHIOROETHANE 0.3
METHYLENE CHLORIDE 0.2
5.0
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_ : Table 2
Concentrations of Detected VOCs Over Past 20 Years

Page 4 of 5
Ye_ar
Well Parameter 1982 1983 | 1985 1986 2001 | 2001 MDL Notes
01-19 [1,11,2 TETRACHLOROETHANE 5.0
2 A AANE 146 300 270
1 1,2 TRICHLOROETHANE 5.7 9.0 9.0
1,1-DICHLOROCETHENE 20
1,2-DICHLORCETHANE ' 19.0 10.0 10.0
CHLOROFORM 15.0 10.0 14.0 27.0
Cis-1,2-DICHLOROETHENE 8.0
METHYLENE CHLORIDE 0.4
TETRACHLOROETHANE 71 Not analyzed in 2001
TETRACHLOROETHENE 6.0
TOLUENE 5.0 0.5
TRANS-1,2-DICHLOROETHENE 12.0 8.0 3.0
& ' 180 221 240 300
TRICHLOROFLUOROMETHANE 2.0
01-20 |1,1,1-TRICHLORQETHANE 1.0 0.5
I ETETRA ] 160 30.0
1 1,2-TRICHLOROETHANE 0.6
1,1-DICHLOROETHENE 6.0 1
METHYLENE CHLORIDE 0.3
FRIGE B 430 75.0 30.0
01-21 11,1,1- TRJCHLOROETHANE 1.0 0.5
BENZENE 2.0 0.5
METHYLENE CHLORIDE 30 0.5
01-22 [1,1,1,2-TETRACHLOROCETHANE 2.0
1.1 1—TRICHLOROETHANE 2.0 0.5
¥ : E 60.0f 653 1200 150
1 ,1 ,2-TRICHLOROETHANE 4.0
1,1-DICHLOROETHENE 0.8
1,2-DICHLORQETHANE 30 0.5
BENZENE 3.0 05
CHLOROFORM 4.0 44 8.0 15.0
CIS-1,2-DICHLOROETHENE 4.0
ETHYLBENZENE 10.5 0.5
METHYLENE CHLCRIDE 0.3
TETRACHLOROETHENE 3.0
TOLUENE 5.1 0.5
TRANS-1,2- DICHLOROETHENE 7.1 2.0
HLOROETE 80.0 117 140 120
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Table 2

Concentrations of Detected VOCs Over Past 20 Years

Page 5 of 5
Year
Well Parameter 1982 | 1983 | 1985 | 1986 | 2001 | 2001 MDL Notes
01-23 [1,1,-TRICHLOROETHANE 2.0 0.5
CHLOROFORM 2.0 0.5
6.0 0.2
LAY = 2.0 0.5
01-24 |1,1,1-TRICHLORQETHANE 10 0.5
2.0 1
0.4
01-25 2.0
420 32.0
70
TRGHIGHD 59.0 65.0 0.5
01-26 |BENZENE 50 05
01-27 |TETRAHYDROFURAN 490 Not analyzed in 2001
01C01 |All analytes NA NA | NA NA ND
01702 |CHLOROFORM 0.3
METHYLENE CHLORIDE 0.2
TOLUENE 0.6
PRIGH ENE 0.2

NA = Not applicable
ND = No detections
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PESTICIDES/PCR'S [UG/KG) VOLATILE ORGAHICS (wcns: VOLATILE ORGANICS (UG/XG) Mathylens Chleride 2 g patl
Faptachlor 2 Acatone 90 Muthylens Chleride [EI pari PESTICIDES/PCB'S {DG/KC}
HERBICIDES  (UG/EG} Mathylens Chloride 10 Dafl PESTICIDES/PCE'S {UG/KG) Beptachior 140
2,4,5-TP (SILVEXI 5.9 7 PESTICIDES/PCR'S (UG/KGH Heptashlor 1a g 015818 12 - 6.0
olsals 2 - 6.0] Gamma-chlordane 0.8l 3 o18B20 6 - 8.0y ERVATION DA varatiie orcanics (ue/se:
VOLATILE ORGANICS (UG/RG} 018819 2 - €.0} VOLATTLE CRGANICS [UG/RG) Mathylans Chloride 13 J Dafl
Mathylens Chloride g Daf1 VOLATILE ORGANICS (UG/KG) Methylane Chloride a7 bafl PESTICIDES/PCE'S (UG/KG)
PESTICIDES/PCB'S {UG/RG} Acatons 20 SEMIVOLATILE ORGAMICS (DG/KG) Gammi-chlordana ERR
Beptachlor FI Methylens Chloride 1 g Datl Anthracens 1.5 Heptachlor 1.9
815815 16 - 103 0188189 § - 8.0) Benzo (a} aathracene 153 g Dafl G1sE1s 6 - 100
VOLATILE ORGANICS [(UG/KG) VQLATILE ORGRHICS {UG/RG} Benzo lajpyrane 14 J  RIres VOLATILE CRGANICS (UG/RG)
Methylens Chlorida 16 _J Dafl Acutena 21 Banzo (b} flucranchens e g Defl Methylens Chloride 109 bafl
Methylens Chlozide L1 — Benzo g, b, i1perylane 160 g SEMIVOLATILE ORGANICS (VG/KG)
Chrysens 108 J Bia(2- late 37 g
Fluoranthana sap g 2(2-achyibesyllphtha
Flusrans 22.1
Indenall,2,3-cdipyrane 63.1
Phananthrena 278 7
Pysene 3060 300 0 300 600 Feet
[E—
m—
DRAWN BY DATE Tetra Tech NUS. Inc CONTRACT NUMBER OWNER NUMBER
A JANOCHA 11802 etra lec » ING. 3959 .
SOIL ORGANICS CHECKED BY DATE TIONS OF OR NIC APPROVED BY DATE
RORES = EPA Region 9 Residential Preliminary Remediation Geal. . JOHNSTON 2111702 POSITIVE DETEC 0 GAl _ _
DC = IDEM Tier 1 Direct Contact Valves. COMPOUNDS IN SOIL SAMPLES APPROVED BY
MIG = IDEM Tier 1 Migration to Groundwater Values. COST/SCHEDULE-AREA SWMU 1 - MUSTARD GAS BURIAL GROUND DATE
DAF1 = U.S. EPA 58L Migration to Groundwater DAF of 1. { I | _ _
AIR = U.3, EPA Generic S5SL Inhalation Screening Level. NAVAL SURFACE WARFARE CENTER DRAWING NG REV
ECO = EPA Region 5 Ecological Data Quality Level. A Slfl:g:'ED CRANE, INDIANA FIGURE 9 )
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P:AGIS\NSWC_CRANE\SWMUO1.APR TAGS - SOIL ORGANICS 3 LAYOUT 2/0502 AJ

015605 19 -
SEMIVOLATILE ORGANICS
Benzalalpyrene
Banzaolg,h,i)perylene
3ig(Z-ethylhexyliphthalate

2.0
(UG /EG]

RIRES DO MIG DAFL

[

T
)

Flusranthene 138 g |
Indena (i, 2, 3-cd)pyrene 4.35 7 |
PESTICIDES/PCB'S (UG/KS
/ feptachlor 1.3 ¢
olsa0s 2 - §.0}
VOLATILE ORGANICS |UG/KG)
1,1,2,2-tetrachlorsethane 2 4 Darl
thlorofor i T
SEMIVOLAT CREANISS (UG/KG)
TTTRS T F3REs BF MiS DATL IR EED Big|2-ethylhexyl)pnchalate s500 Fes
EMIVOLATILE ORGANICS Naphthalene ) ig.2 g
Isasafrale " - PESTICIDES/PCR'S (UG/KG)
- - — Heptachlor L.2 g
415803 1§ = 10
01TPL = 1.5} BIRES DC MIG DAFL AIR ECO Bedrock
IVOLATILE Onﬂhurcs U5/
o D(llpy T ;'ﬁs 7 015805 - ASRES DO MIG DAFL AIR ECO
1at g SEMIVOLATILE ORGA‘HCS mc.mn
5.76 I aphthens 15,8
435 1 Isosafrole 46000
4.52 7 PESTICIDES/PCA'S (UG/EG)
M 7 Heptachlar 1.4 7
= 6.0)
1UG/RE) =
915812 (e - z.00 RSAES OC MIE DAFL AIR ECO 0.96 J 1]
PESTICIDES/PCR'S [US/KS) 1§ = 8.5} 4
Gaama-chlordane 0.62 4 SEMIVOLATILE ORGANISS (U5/KG)
015812 2 -4) Bis|2-ethylhaxyl}phthala ilo g
VOLATILE ORGANICS (UG/XG) —E—l e
Acatene L]
Merhylens Chlaride 15 7 Dafi (
PESTICIDES/PCA'S (US/KG
Gamma-chlardane 0.8z g ///“\\\ _]
01581 16 - 10
VOLATILE QRGANICS (UG
Methylens Chlsride 13_J Dafl
015813 - E.0) RIBES DT MIG DAFL AR ECO I 7 e
VOLATILE Oﬂuﬂul—s (UG/HE
2-butanene g 015817 - 2.0 RSRES DC MIG DAF1 AIR ECO
Methylena Chlsoride Tafl VOLATILE ORGANICE (UG/¥G)
Toluene I Carbon Disulfide &
PESTICIDES/PCR'S (UG/KG) & Chloride 14 g Dafl
Gamma-chlordane o.e3 g CRGANICS (UG/HG)
HERBICIDES (UG/XG) T,12-dimethylbenz (a) anthragens 260 J
2,4-d 130 FESTICIDES/PCR'S [UG/KG)
015813 (2 Gamma-chlordana 1107
VOLATILE ORGANICE |UG/HG) HERBICIDES (UG/XG
Acetone s 2,4-d 210 Eco
zide 1] Datl 817 12 - 6.t
[UG/RG) VOLATILE ORGANICS (UG/EG)
2.8 2 Acetonae 11
16 = 181 Metnylane Chloride T Dafl
3 (UG/HE) FESTICIDES/PCE'S (UG/KG
17 Ganma=chlocda U8 T
oride 5 _J Dafl 015317 16 - 8.7
VOLATILE ORGANICS [US/KG
Acetone 14
015818 - 2.0) S DC MIG DAFY AIR ECO L
VOLATILE na.nux"s tUG/s:l hylene Shlsride a_J Dafl .
Aceton 180 =
Methylene Chloride 13 7 Datl
IVOLATILE ORGANICS (US/RG - 2.0 RYRES DC MIG DAFL ATR ECO
Biz(2-athylhexyl)phthalate 83 1 1E ORGANI s [UG!KG
Tsssafrole 410 Methylens Chieri 47 Mig Darl
PESTICIDES/PCB'S (UG/KEI PESTIC DES;PCB 5 (UeEs
hlerdane 0.71 g Gamma-chlordane t.s g
ERBICIDES IUG/EG) 01sB14 2 - 6.0}
B3 g Eco VGLATILE ORGANICS (UG/XG
013818 - §.0] Mathylens Chlorida - Bafl
VOLATILE :gsaur:s 'u;fK SEMIVOLATILE ORGANICS (UG/KG
Acetana 26 Acenaphihens 14.2
Methylens Chloride T2 oarl PESTICIDES/PCA'S [UG/HG)
PISTICIDES/BCE'S [UG/RG) Gamma-chlordane 0.64 I .
Gamma=chlordane 0.98 7 01sB1d - 8.0
olsaty 16 - 8.0) VOLATILE OBRGANICS (UG/RG
VOLATILE ORGANICS (UG/¥5) Mathylane Chlozide AT Mig Dafl
Acetane 4z
Mechylense Chloride 1 Daft l
015815 0= 2.0 R4RES DC MIG DAF1 AIR ECO 01sE1% o - 2.0) RURES OC MIG DAFL AIR
PESTICIOES/2Ca'S [UG/XG) VOLATILE ORGANICS [UG/RE
2 Acetone ELS
(UG/RG) Methylana Chleride EAE | Dafl
151LvEX) .3 3 TICIDES/PCA'S (UG/XG
12 - &0y Gamma-chlordane 0.8l g
VOLATI CREANICS (US/EG) 015819 12 - &.01
Methylene Chloridae 14 g Dafl VOLATILE ORGANICS (UG/KG)
FESTICIDES/PCR'S (UG/EG) Acetonae 20
Heptachlor ER Methylene Chlocide I Bafl
015815 16 = 10} 0158189 16 = a.
VOLATILE CRGANICE (UG/HG) VOLATILE ORGANICS ducfku
Methylene Chls 16 J Gafl Acetone 31
- — Methylene Chloride 5 g Dafl

S0IL ORGANICS

RORES =
DcC = IDEM
MIG = IDEM
DAFl = 0.5,
AIR = U.5.
ECO =

EPA Region 8 Residential Preliminary Remediztion Goal.
Tier 1 Direct Contact Valves,

Tier 1 Migration to Groundwater Values.
EPA 55L Migration to Groundwater DAF of 1.
EPA Generic SSL Inhalation Screening Level.
EPA Region 5 Ecological Data Quality Level.

CE:
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Z

EXPLOSIVE
MAGAZINES
10 - 2.0} RSSES OC MIG DAFL AIR ECO aisaos - 2., ROES DT WIS DAFL AIR ECO
fuasEs L4 s VOLATILE ORGANICS (UG/RE|
1.4 3 kL]
12 - 6.0] orida 6L g Mig Dafl
DEe/RCAA (TGRSR ORGANICS [UG/RG)
or 1.4 7 0.8
6 = 10} Iscsafzole 3200
[33--1.13 = 6.0
3 - 2.01 RIRES DO MIG DAFL AIR ECO ::::o . ORGRNICS (UG/KG) -
S/PCRYS [UG/RE) Methylene Chlaride Era Mig Dafl
s 3 SEMIVOLATILE OQRGANICS (UG/EG)
SIDES  (USSRE) . Acenaphthana 10.3
w7 Eeo BESTICIDES/PCB'S (UG/KG)
3 12 - 8.0} prachlor 1 4
OLATILE ORGAI § (UG/ES) C1SB06 & - 10)
halene 8.52 7 VOLATILE ORGANICS |UG/RG)
CIDES/PCR'S (UG/EG) Rostone a I
; .2 3 Mothylene Chloride i€ 7 Mig Dafl
& - 10y SEMIVOLATILE GRGANICS (UG/XG)
A 4.34
M- 2.0 RSRES DC MIG DAF1 AIR ECO
/BPCB'S [UG/KG) [ 0§ i - 2.0} B3RES DC MIG DAFl Ala =co
1.2 g7 PESTICIDES/PCB'§ (UG/EG)
(UGG Heptachlar 1.8
LI Ece T15BOR 2 - 6.0
(2 - 6.0 CRGANICS (UG/®G)
CRGANICS [UG/KS| o Chloride FSUN Dafl
h gl B.85 J ENERGETICS [UG/KG]
ICIDES/ECA'S (UG/EE) Hox T0.6
ptachler 1.2 3 PESTICIDES/PCA'S |UG/KG)
5802 6 = 8.5) Heptachler 1.6 g
Datsctions 0lssd8 15 - 10
}-_ = l VCLATILE ORGANICS |UG/KG)
0= 2.0 RIRES DT MIG DAF1 AIR ECO Methylena Chisride 18 J afl
ATILE ORGANISS (UG/RG) —
L] 14.6 J
PESTICIDES/PCB'S (UG/KG)
Gamma-chlordane 0.58 O
115304 2 - 5.0) - R
VOLATILE GRGANICS [UG/XS| D1sBOT ot -0 ASAZS DC MIG DAFL AIR ECO
Methylene Chloride 3 Dafl YALATILE QRSANICS (UG/EG) ~
015804 6 - 1 hcatone 130 g
Wo Detmctl Hethylens ..h.cr'_d.lz . a1 Mig Dafl
WOLATILE GCRGANICS {US/KG)
Azetone 25 I
Hethylene cChloride a6 Mig Dafl
PESTICIDES/PCB'S (UG/HG)
Btachlor 1.8 3
15 = 104
015810 (0 - 2.0 A%A=s5 Do MIG RIR ECO
VOLATILE ORSANICS (U&/KG)
13 Carl
(UG/KG)
1.6
12 - E.01
(UG/EG)
@ Chleri ELI Mig Dafl
PESTICIDES/PCE'S {US/KG)
Heptachlsr 0.54 g
018810 (6 - 10y
Badrack -
f1s311 - 2.0 RSRES DC »
SEMIVOLATILE QRGANICS [UG/KG)
Bisi2-ethylhexyl)phthalate 85 o
lscsafrole 2700
PESTICIDES/PCE'S [UG/KG)
Heptachlor 1.3 J
HERBICIDES (UG/KG|
2,4,3-TPF (SILVEX] 15
6issll 2 - 60 //X
VOLATILE ORSANICS [UG/ES)
Methylane Chloride 28 Mig Dafl
1o - 2.0 RIRES DC MIG DAF1 AIR ECO PESTICIDES/PCR'S (UG/XG)
HICS (UG/KE) | Heptachior 1.5 1
g 15311 6 - 10)
Chleride 15 g Dafl SR
ORGANICS (UG/EG) 18 Dafl
400 g TITT
SPCB'S (UG/KG)
2.4 olsate RIRES DC MIG DAF1 AIR ECO
2 - §.0) VOLATILE ORGANICS |
(UG/RE] Mathylene Chloride R Dafl
da 12 g Dafl PESTICIDES/PCA'S [UG/RG)
UG/ XG) Heptachisr 1.4 3
1.4 7 | 1 12 - 6.0}
(8 - B0} FRVATION DY yorariee omsawies (vesse)
ORGANICS |US/KG) Methylene Chlacide 1 g Dafl
oride E Dafl PESTICIDES/PCB'S (UG/KG)
11E DRGANICS {US/XG) Gamma-chlsrdane 3 g
] 41.5 Heprachlor 1.8
nthracens 153 g parl 01SBLE (5 - 10}
181 7 Rores VOLATILE ORGANICS [UG/RS)
g 7 Barl Methyl Chloride 1 g Dafl
180 2 SEMIVG! ORGANICS |UG/XS)
08 g Bis(3-ethylhexyljphthalate a1 g
ena 549 7
2.3
1,3-ed)pyrena 8.1
ene 278 g
iif 300 0 300 600 Feet
| -}
DRAWN BY DATE Tl: Tet Tech NUS. Inc CONTRACT NUMBER OWNER NUMBER
A. JANOCHA 1118102 elra Tec » Inc. 3959 —
CHECKED BY DATE ITIVE DETECTIONS OF OR NIC APPROVED BY DATE
POS D T 0 GA
T. JOHNSTON 2/11/02 — —
e COMPOUNDS IN SOIL SAMPLES pr— o
Ci -
SWMU 1 - MUSTARD GAS BURIAL GROUND
L o — NAVAL SURFACE WARFARE CENTER = =
SCALE DRAWING NO. REV
AS NOTED CRANE, INDIANA FIGURE 9 1
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£15D45

Benzo(a}pyrene
Banza [k} flueranthane
Flupranthens
ENERGETICS (ug/ky)
B
PESTICIDES/PCR'S {ug/kg)
Heptachlox
INORGANICS (mg/kg)
Aluninum

Arsante

Barium

Bezyliivm

Caleium

Crromium

Cobalt

Coppar

Iran

Lead

Hagnesiom

Manganess

Hickel

Potaszium

sodium

Strontium
Thorinm-cakc

Zing

RADIGRUCLIDES (pCi/g)
Thorinm-228
Thoriom-230
Thariom-2312

R9RES DC MIG DAFL AIR ECO BACE

SEMIVOLATILE ORGANICS (ug/kgl
7.05

B.36 T
4.83 7

124 g
1.2 ¥

92740

4.4 R9rez Do parl

120 Bafl Beck
c.a0 J

2830 Back
9.4 batl

15.2

1.l 7

12508

1200

1250

13.7 Dafl
623
335 Back
11.2 7 Back
T.54

3.1

18.9

a1.2

o

0.468
0.781 T
0751

015002

VOLATILE ORGANICS (ug/kg
bichlorodifluoramathane
ENERGETICS {ug/kg)

PESTICIDES/PCB'S lug/kg)
Heptachlor
HERBICIDES (ug/kg)
2,4,5-tp izilvax
INORGANICS (ng/kg}
Aluminum

Antimeay

Arsenic

Barium

Berylliom

Caleivm

Chromium

Cobalt

Coppar

Iren

Lead

Magnesiom
Mangapese

Hickel

Potaszaivm
Selenium

Sodinm

Strontium
Thallium
Thorium-cale

Tin

Vanadium

ging
RADIONUCLIDES {pCL/g)
Thoxium-224
Thorium-230
Thorium-232

3 g

54.2 T

1.7

RSRES DC MIG DAF1 RIR ECO BACK

pafl
Riras Do Mig Dafl
pafl

Dafl

Riras

Dafl

pafl

Rirea Mig Darfl

Back

Back
Back
Back
Back
Back
Back
Back
Back
Back

Back
Back

Back

Back

AN

015007

RORES DC MIG DAFL AIR ECG BACK

SEMIVOLATILE ORGANICS (ug/Kg)
133

Acenaphtheng
Benzo(a}arthracans 4.4
Banzo (a) pyzens 27.5 3
Benzo (b} £lusranthene 128 T
Banzo g, h, 1) parylene 21.8 g
Benzo [k} £lucranthene 4.5 7
Chryaens 17.3 g
Flyeranthene 18,4 J
INDENC(1,2,3-CD) FYRENE 1z.8
Pyrane 20 a
PESTICIDES/PCB'S (ug/kg)
Arsalor-1260 27
Haptachlor 1.1 0T
HENBICIDES [ug/kyg)
2,4,5-tp (silvex) 31T
IHORGANICS (mg/kyg)
Alumingm 11100 Back
Arasnic 8.1 kores Dc bafl Beo
Aarium 9.6 Dafl
Baryllium 8.57 a
calgium ioz0 Back
Chromium 13.7 Dafl
Cobalt 12.2
Coppar 6.1 3 geo
Ixen 19500
Lead 16.5
Magnesium 1820 Back
€07
1.5 pafl
Potassivm 593 J
Salaniun ©.5% pafl
Sodium 311 Back
Stroatium 8.7 T
Thalliun 2.0 Dafl
Thorium-calc 6.52
Tin 2.0
Vanadium 21.4
24n 46.1
RADIONUCLIDES (plifg)
Therium-220 0.654
Thozium-230 0.837 7
Thoriu 32 D.742

[

SO0IL ORGANICS

RIRES = EPA Region % Residential Preliminary Remediation Goal.

DC = IDEM Tier 1 Direct Contact Valves.

MIG = IDEM Tier 1 Migration to Groundwater Values.
DAFl = U.S. EPA SSL Migration to Groundwater DAF of 1.
AIR = U.S. EPA Generic S5L Inhalation S$creening Level.

ECO = EPA Region 5 Ecoclogical Data Quality Level.

013008
VOLATILE OBGANIGS [ug/kg)
Dichlerodiflucromethane

2
SEMIVOLATILE GRGANICS {ug/kg)
6.

Benzo (a}pyrens
Benao (b] flusranthans

Benza (k] flucranthene
Bis(2-ethylhexyl)phthalace
Fluoranthene

Pyrene

IRGRGANICS {mg/kg)
Aluminum

Arsenic

Barium

Calgiym

Chromium

Cobalt

Copper

Iren

Lead

Strontium
Thalliua
Thorium-calc

Tin

Vanadium

dinc

RADIONUCLIDES [pCi/q)
Thorium-224
Thorium-230

Thorium-232

~
W
n

(R

7.42 7
I

RIRES DC MIG DAFL AIR ECO BACK

Riresa Do Dafl

Dafi

Dafl

Dafl

Datl

Back

Back

Back

Back

Back
Back
Back
Back

Back

<

Z

215003 RERES BC MIG DAF1 AIR ECG BACK
VOLATILE CRGANICS (ug/kg)
1,1,2,2-tetraghloreathane 7 pafl
Pichlorodiflucromethans 17
SEMIVOLATILE ORGANICS {ug/ky.
Banzo[b) Flusranthans e, J
ENERGETICS {ug/kg}
422 3
INORGANICS (mg/kg)
Bluminum 6770
Rrsanic 27.9 Reras Oc Datl Feo .
garium 17.4
Beryllium o.65 T
caleiue 941 915004 RORES DC MIE DAFL AIR ECO BACK
f_‘h;e:tu- ésén pafl ENERGETIGS {upg/kg)
oha . e 86.7 1
Copper 16.9 J Eeo PESTICIDES/PCH'S (ug/kg!
Iron 20600 RIres Haptachlor P
:ead 7 i:;; HERBICIDES {uy/kg!
lagnesium 2,4,5-¢ 8.6 J
g:zg:?eaa i:ﬂl pagt i:oa;:uzcs {mq/kg) 1470
. uminum
Potaasium 1100 T Back Araenic 6.5 Rires Do Dafl Edo
Selanivm 0.9z Dafl Bagk Barion 105 Dafl
Sodium 116 Back Baryllicm 0.B4 T
Strontium 1.6 7 Back Caloium 1890 Back
Thallium 2.2 Dafl Chromiun 13,5 Darl
T§or1um—caln 12.4 Back Cobalt 17.8
Tin 3.6 Coppar 11.6 T
:fnaaiun g:.; Iron 20000
inc . Lead 19.1
RADIONUCLIDES (pCifg} ? n:;nu'um 1030
Thoriom-224 1.49 Back Mangadese 1238
Tharlum-230 1.26 g Back Wickel 15.6 Dafl
1.25 604 O
= 0.66 Bafl
- 334 Back
= Strontium 5.8 J
Thallium 1.2 Dafi
Theriom-cale T
Tin 3.4
vanadium 20.5
nine 2.5
RADIONUCLIDES (pCifgl
Therium-224 1.08 Back
Thorium-2z30 0.832 T
Thorfum-232 0,624
X
$1SD01  UPSTREAM SAMFLE R9RES D MIG DAFL AIR ECO
PESTICIDES/SCB'S (ug/kg
Heptachlor 0.95
HERBICIDES {ung/kg}
2,4,5-tp (silvex) 16
TNORGANICS (mg/kg}
- Aluminum 3678
Arsenic .9 R9res Dc Mig Dafl
Antimony 1.2 7 Dafl
Barium 105 Dafl
Baryllium 1.4 7 pafl
. caloluw 1000
et Chromium 30.5 DaLi
Cohalt 25.0
Coppar 17.8 g
015006 RSRES DC MIG DAFL AIR ECO BACK Soem 15700 ESres
::::z::ﬂ ORGANICS (ngfkq) Lead 24.8
SEMIVOLATILE ORGANICS (ug/kg) :::;::::: ﬁgg
Banzo la)pyrena 4.7 7 o mickel 311 Dafl
Benzo b} fluoranthane 1.7 7 Potassium 815 g
Tluoranthsnw 5.39 T Selenium 0.66 par1
Izasatrole 7600 sodium 265
(:> PESTICLPES/RCB'S (ug/kgl Strontium 10.2 7
Heptachlor 2.5 Thatliom 4.3 Mig Dafl
=™ BERBICIDES (vg/kg) ™ | horium-caic $.30
2,4,5-tp (ailvaxl 1 g Tin 1.6
:Tg:i::;cs img/kg) g190 Vanadiom 32.5
aine 79.2
Araanic 5.5 R¥res De Dafl RADIONUCLIDES [pCilfy
Barium 120 Dakl Back Thorium-228 a.931
taaten o 3 mac | | Trerium-zss vn e
Cacmlun HYH et Thorium-232 1.11
Chromium 10.2 Barl
Cobalt 17,5
Coppar 9.5 J
Iron 12300
Lead 26.1 Back
Magnusion 1090
Manganess 1330
Wickel 11.3 Dafl
Potassiun 157 g
selanium 0.43 Dafl
Sodinm 258 Back
Strontium 4.2 J
Thallium 4.87 Dati
Thorium-cale 6.45
Tin 3.2
Vanadium 139.5
Ling a4
RADIONOCLIDES (pCifg}
Thorivm-224 v.705
Thoriue~231 1.08 3
Thorium-232 0. 1B
600 1] 600 1200 Feet
I !
DRAWN BY DATE Tet Tech NUS. | CONTRACT NUMBER OWNER NUMBER
A JANOCHA 1718/02 étra fec  inc. 3859 =
CHECKED BY BATE SEDIMENT ORGANIC AND INORGANIC APPROVED BY DATE
T. JOHNSTON 211702 POSITIVE DETECTIONS GREATER THAN — —
SOSTSOHEDULEAREA UPSTREAM CONCENTRATIONS APPROVED BY DATE
| | | SWMU 1 - MUSTARD GAS BURIAL GROUND _ _
SCALE NAVAL SURFACE WARFARE CENTER DRAWING NO. REV
AS NOTED CRANE, INDIANA FIGURE 10 1
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i) -— —

S pisooz RIRES DO MIS DAFL AIR ECO BACK
= VCLATILE GRGANIZS (ug/kg)
Dichlersdiflivaromethane LI
. ENERGETICS (ug/kql
Kb 4.2 2
BESTICIDES/PCA'S [ug/ kgl
Heptachlor 1.7
H ICIDES
#.4,5-tp ( iz
THORGANICS [mg/kg)
Aluminum a740
Antimony 2.0 T Bafl Back
Arsenic 3.1 #9zq3 De Mig Dafl Teo
32.4 Bafl
1.7 J Back J
TES
45.1 pafl
8.4
1.4 7
415005 RIRES DC MIG DRF1 AIR ECO BACK TEI00 Airas
SEMIVOLATILE QRGANICS {ug/kg) 2.0 \
Benzolalpyrens T.05 I Magnesium 1080
Benzo (ki flusranthens B.56 0 Manganess 1640 Back \
Flusranthene 4.%3 T Mickel 35.9 Dafl Eea A\
ENERGETICS {ug/kg) L
HMX 134 0 1.z Daf1 Back
PESTICIDES/PCR'S {ug/kg) 345 J Back
Heptachlor 1.2 3 B.1
INORGANICS (mg/kg) 7.1 Rres  Mig Dafl Back
Aluminum Thorium-cale .39 Bask
Arsenic Asres De Dafi T4 3.4
Barium Dafl Back 15.8 Back
Baryllium Zinc T80
Caloium Back RADTONUSLIDES IpCi/gl
Shromium Dafl Thorium-228 Back
Cabalt Therium-230 J
Capper Thorium-232
Izren
Lead
Magnesium
Mangaresa
Mickel Dafl
Potassium
Sodium Back
Strontium Back
Thorivm-cale
Tin
Vanadium
Z2ine
RADIONUCLIDES (pCi/g)
Thorium-228
J
015007 RURES DC MIG DAFLl AIR ECO BACK
SEMIVOLATILE ORGANICS |ug/kgl
Rcanaphthene 133 7
Benzo(a)anthzacens . >
Benza{b) fluaran
Banzelg,h, i) -
Ranze k) fluoran
Chrysene ra—
Flucranthens .
INDENO(1,2,3=-CD) PYREN
Pyrene
PESTICIDES/PCE'E [ug/kgl
Arsclor-1240
Heptachlor 018D0& RYRES DO MIG DAFL AIR ECO BACK
HEABICIDES |ug/kq) VOLATILE QRGANICS [ug/kgl Y
2,4,5-tp iallvax) Dichlorediflusromethane F
INORGANICS mg/kg) . SEMIVOLATILE ORGANICS (ug/kg
Aluminum Back Banzo (4] pyrene .73
Arsenic Biras De Bafl e Benzo (o) £lusranthens 2.8 7
Bazium Bail Benzo (k) flusranthens 626
Befyl.ll.ufa Bis(Z-athylhexyllphthalate %8 J
Calziom Back Fluaranchens T.83 7
Chromium Dafl Pyrane 5.31 J
Cobalt INORGANICS (mg/kg)
Copper Eco Aluninum 13700 sack |¥
Izon Arsenic 8.7 Rires De Cafl
Lead ~ Barium 80.7
Magnesiom Back 5520 Back
Manganase 17.4 cafl
Nickel Dafl 7.4
14.8 J
L Dafl 21700
Sadiun Back 2.2 Back
Strontiuom
Thallium Daft ;z:ﬁ Back
Therium-cale 13.7 Dafl
Tin 315 7 Back
Varadium 1.0 Daf1 Back
Zinc 02 Back
RADIONUCLIDES [pCifgl a8 7 Back
Thorium-228 08534 1.5 Dakl
Therium-238 0,937 1 EE
Thorium-232 0. 74z Tin 1T Back
Varadium 31.5
2ine 70.2
RADICNUCLIDES |pCilg)
Thorium-228 0.731
Thorium-230 1.08 7
Thorium=-233% §.828

SOIL ORGANICS
RIRES = EPA Region % Residential Preliminary Remediation Goal.

jales = IDEM Tier 1 Direct Contact Valves.
MIG = IDEM Tier 1 Migration to Groundwater Values.
DAFl = U.S. EPA S5L Migration to Groundwater DAF of 1.

AIR = U.S. EPA Generic SSL Inhalation Screening Level.
ECO = EPA Region 5 Ecological Data Quality Level.
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=
815003 RYRES DC MIG DAFL ATR ECO BACK
VOLATILE ORGANICS (ug/kg)
1,1,2,2-tetrachloroethane 7 Dafl
Dichloradifiuersmetha 19
SEMIVOLATI ORGANICS [ug/kgl
Banzn (b} flunranthens 5.95 7
EMERGETICS [ug/kg)
M 422 7
INCRGANICS (mg/kg)
Aluminue £7170
Arsenic 7.3 Afres Do zatl
Barium 47.4
Berylliom 0.65 I
Caleium 41 a1sna4 ASRED OO MIG BAFL AR ECO BASK
Shromium 15.0 Darl ENERGETICS (ua/kg)
Cokalt 6.9 MY 86,7 1
Coppar 16.9 7 Ege PESTICIDES/PCY'S ugikgl
Iran 28600 Bices Heptachlor 1.4 7
Laad 2z.2 HERBISIDES [ui/kg)
Magnasium 1050 2,4, 5-1 8.6 1
Hanganess 278 INORGANICS |mr/flkg)
Hickel 12,1 Dafl Aluminum
ur 1148 g Back Arsanic Rires Do Dafl Eco
0,92 Dafl Back Dafl
418 Back
to.8 J Back Back
2.2 Dafl Chromium Dafl
12.4 Back Cabalt
s Copper
0.4 Tren
Zine 35.6 Lead
RADICNUCLIDES |pCl/g) ) Magnesium
Thorium-228 1.49 Rack
Therium-234 1.26 1 parl
Therium-232 1.25
T — Dafl
Back
Dafl
cale
@___ UCLIDES (pCifg)
m=22 1.08 Back
-230 0,832 3
-233 0,624
01so UPSTREAM SAMPLE RORES DC MIG DAFL AR
PESTICIDES/PCR'S lug/kgl
Heptachlor 795
HERBICIDES |ug/lkg)
2,4,5-tp (allvex| 18
INCRGANICS |mg kgl
Aly 9870
Arsenic ER S RSres Do Mig ©
Antimany 1.2 3
Barium 105
Beryllium 1.4 0
Calciom 1tag
N Chromium 3.5 Datl
Cebalt 25.0
015006 RIRES DC MIG DAFL AIR ECO BACK Tooeer R Rres
VOLATILE ORGANICS {ug/kg) Lead 24.8
hestana 1z a1 Magnesiuom 1520
SEMIVOLATILE ORGANICS (ug/kq) Manganesa 1
-~ Benzola)pyrens .87 I E Nickel Darl
Benza |b) flusranthens 7.7 3 Patassiun 1
Flucranthane 5.39 J Salanium . Dafl
Taosafrole 7600 Sodium 6
Q PESTICIDES/PCB'S {ug/kgl Stronticm 18.2 g
Heptachlse 2.5 A 4.3 Mig Dafl
= HEEBIZIDES |ugikg) T 3,30
2,4,3-tp [silvex)| L J E
INOAGANIZS mg/kg) 325
Aluminum 180 78.2
Arsenic 5.5 Bires Do Darl AADIONUCLIDES (pCifg) 1
Barium 120 Tafl Back Therium-228
Baryllium 0.78 g Thorium-230 7
Cadmium a.3% g Back fum-213
aimn 1560 Bace Thorium-21
Chromice ] afl
Cobalt 17.5
Copper 2.8 0
Irenm 12300
Lead 8.7 Back
Magnesium 1a%0
Manganese 1330
Nickel 11.3 Dafl
Potassium 447 7
Selenium 0.45% Darl
298 Back
8.2 3
0.57 Dafl
6.45
3.2
vanadium 19.8
Zine 47.8
BADIONUCLIDES (pCifgl
228 9.705
230 1.08 I
Thorium-232 9,718
600 1] 800 1200 Feet
L - 1
DRAWN BY DATE Tet Tech NUS. | CONTRACT NUMBER OWNER NUMBER
A. JANOGHA 118102 etra Tec : Inc. 3959 —

CHECKED BY DATE SEDIMENT ORGANIC AND INORGANIC APPROVED BY DATE
T. JOHNSTON 2111102 POSITIVE DETECTIONS GREATER THAN _ _

COST/SCHEDULE-AREA UPSTREAM CONCENTRATIONS APPROVED BY DATE
Ly SWMU 1 - MUSTARD GAS BURIAL GROUND _

SCALE NAVAL SURFACE WARFARE CENTER DRAWING NO. REV
AS NOTED CRANE, INDIANA FIGURE 10 1
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e1-07 MCL RITAP IDEM h N
INORGARNLCE (ug/L} _
. - Alunlibm 1330
T - Araanic 2.7 nicap
- ralby 156
Caleimn 77100
fhotuccs e I o .
5 . -
Barium 6.3 oo L;u ::'almml 13 oL R RITAR IO [ 0110 HCL RYTA? IDEM
Calcium Lzesno ue sagneniun 22000 Bariim 2.8 TMORGAKICS {ugsl}
a1-23 HCL HSTAR TDEM - Izor Tap Manganess 1500 R¥tap Caleium Yoro000 Bariun .1
THORGANICS (ug/m) TEORGANICS (vgsL) HeL RaTAR LoRM rancaium a30e a0 Mezcury 0.24 onalt 46 Calelom Jigoe g
Siieiu H T Barium 134 Tickal 1.4 i “cnlx i;;;n ] oo H ;:::1: 7
. niun
g:é: = 1050 g;“’l"" f‘;“oo Fotaisium soso Siiver 1.1 :::::;i‘:: :Z:W Magnasiom 20000 &
Hagnesium 115000 4 feberens i sediom 14300 Sodiun 12500 Bickel 13,5 manganeas i Retap
Hanganese oy Teon lia Srrontiun s4e Strontive FIra] Potasslun 1330 Nicxal 8.5 7
Potasalua 152 Magreatum iproneroas ey Thellivm a5 Mcl Rétap [dem fodium 1280 Potassine 2070
Sodiom 295300 J Manganase Gross Alpha . L | Vanadiun 1.1 Strontlum 132 g Sadium %00 7
strontium 021 g WichaL Sross Beca 138 3 | Eioe &5 Zine it Steontiom 24 g )
FILTERED METALS (ug/L} Potassium ‘; RADLOLOBICALS  ipcifil) FILTERED WETALS (ug/L) FILTERED KETALS (ug/L} —-
Arzenic. Filtered 1.7 RotAp i f1-24 wCT STAP TDEX Beta 4.2 Barium, Piltazed 3.5 1.0
Barium, Filtared 5.4 Srrenciom IHORGANTES {ug/i) Caicinm, Filtewad 102000 aleion, Filterad 115000 J
Caleium, Fllteced 279000 7 Thallive el M9tap Tdem fi Aluninus 07 ; 91-12 ML nsTar 10EM | | cobalr, Filtered 1.0 ot Fiiterea Y
Irom, Flltered 150 Vanagium Baricm . THORGANTES [ug/L] Izgn, Filtarad 152 Lron, Flltarad
Haghesiua, Plltered 139000 J . Calcium 75800 l Aluminue a7 Hagneslum, Flltared 17100 Hagnwsium, Filtered 20400 o
Hunganeaw, Filtared 386 1 FILTERED METALS lug/L Cobalt .6 i Haziue 15.0 Wanganese, Tilteres 539 e aiiered e T Rocap
Potasmium, Filteres SH0 Ancimony, TLiteced Coppaz 9,31 d criciva 85009 ¥ickel, Filtezed 18,1 b T e U
Sodium, Piltered 28000 ¥ Biciom, Filtesed Tron 4450 ‘ Cobalt 1.3 Potasaium, Filtared 1270 Potassive, Tiltersd
Ftrontive, Flltersd 807 calciun, Filtersd Hagnesium 21208 Iren w7 Sodium, Filtared T3 Sagium, Piitsced ST
BADLOOGICALS  {pai/L) Chromlun, Plitered xanganese 343 Askan ! Magresive 25000 Strontium, Filtered 128 dvrontiom, Fileered 212 g
Groas Alpha 8527 Hagnesium, Filtwred Hezcuzy 4,30 ' Hangansse Tty zing, Filtered 138 BADIOLOGICALY  {pci/L)
Sroas Bata 232 Z Fileexed 13,7 Wicksl 136 ; Wickal 64,1 MDIOLOGICALS  (p€ /L) Grosa Alpha 2.46 7
Marcuzy, Filtered 6.10 Fstasaium 2% 7 | PotRsbive 1340 Gzoss Alpha 1.68 J Gross Bets 3.52
o1-18 MCL RSTAP IDEM Wickel, Filtersd 1.2 Silwer 2 i Socium L4800
THORGANTCS {ug/L} Potamsium, Filtered S4B0 J Soaium ! ' drzontiua 132 8 -08. MCL RSTAP IDEM o1-02 WCL RITAR TOEM
Alumdnum £2.6 Sodium, Piltered 23600 Scrontium EELIN i % 23.2 INORGANICS fug/Lb THORGANICS {ug/L)
Bariam 5.5 Strontium, Filteced 36§ J Thalliom Mcl A3tap Idwh JRNERY MADIOLGGICALE  (pCi/L) Barium . Bariun 134
caleiun ilooag Thalllum, Filtared 7.7 J Mel Ritap Idem || ¥anadiom i Grodd Alphd 2.04 J Caleium 110000 Cadmium M
caremiam 1.6 Vanadiuk, Plltersd 0.77 2 1.5 H - Tron 398 Calelun 121000 3
Tron 134 Zina, Tiltarsd 1.5 RADISLOGICALS  {pCiil Magnoalum 156000 caneit o
Magnesiom 45700 BADIOLOGICALS  (pCi/L) zons Alpha . . Manganess 7.9 Ton .
135 Nangamasn aa rass Bata 901 Srous Bata 153 cL-ae WCL RSTAR IDEM | kel 2.6 Magnastum 12100 7
Lgzoss ags THORGANICS {ua/L) 3990 Mangances Hrrai
Mazcury 0.12 | - Rarigm 19.4 Patasaivm panzan e
i HH Caleiun 8100 Sodiun et POE‘:ILGI 1.550
Fotasainm 13 g Copait it Scrontium 358 7 : 0 3
sliver .87 - Toon 370 Thorium-calc 2. 320884 saniun Loz
Sodiym 71600 3 Hagneaium 23400 RADIOLOCICALS  [pCi/L) Streontium 251 7
Strohtiom 137 3 o1-22 MCL RSTAF [DEM J{ 01-28 HCL RITAF IDEN Hanganare Bes RezTap Groms Alphs 526 g Tinc 613 F
Thallitm 2.8 Mel RItap Idem || [MONGANICS {ug/L} INORGANICS (ug/L} Harcuoy o.13 Thoriue-228 D.0408 RADIOLOGICALS  (pCLfL) s
vanadium .53 Bariom 8 Baxium 10.3 gt i o Gross Beta 3
\zizc 1.0 talciun 112000 ity 120080 1 Porazaiunm 2310 a . — WL RITAR
.70 tagneaion 200 7 Silver 8.7 THORGARIcs tag/bb oL-o5 MCL ROTAP LDEW
p1-26 MCL RETAP TDEM Hagneaiun 30000 i 1360 Sodiom 100 5.6 THGAGANICS (uqg/L}
Hanqanene 2.9 Porsssiun Strontinm L I . : Antimany
IHORGANICS tug/L) Mercury 012 Sodiem 8300 5 Thatliym EN] Mcl R9tap 1dem [ 29800 7 Bari 250
Alymingm ;I"z Hickel 2.1 Strontium 209 g zine Nz Cobalt L.z e 2 einan
Barium . e T Tzon 624
Caleium 113000 7 Fotasstum i?iﬁo 4 - :‘:5:‘,"‘1'\‘;::“ ey oo Maquasium 12400 3 comart ;l:
fonaiT e Strontium 185 5 - Grois Beta 2.58 Manganass sy Magnesiue Is1000
e Iran 3560 Thaliium . Hel RSLAp Tdam Rickel 1.8 S B4
Kagnesium 71900 ¥ Tine Potassium 1170 -
Manganese w0 3 B3tep Sodium 010 7 P
Poransium 150 Strontium 6.5 1 6.9
sadivm sae0n g vl-13 MCL RSTAP IDEM RADIOLGGICALS  (pCL/LI ium 2800 5
strantium s o1-27 MCL RITAP IDI TNORGANICS {ug/L} N Gross Alpha 1.7 5 117000
FILTERED METALS (ug/T) INORGANICS {ug/L) Aluninun .3 . Strontium EYLIRS
Alupinys, Flltersd 146 AlumEnur 163 Antizany 2.1 Thallium [ Hel RItap Idem
Barium, Filtazed 21.6 Bazium 54,9 Bazium 1.3 = 1e 008713
Calcium, Filtesed 158000 7 calcium 1280080 T Caleium l45000 8 (plisL)
Cobalt, Filtersd 0 cobalt 2.8 Cobale 1e.8 Thorium-332 D135
Iran, Filterad 3270 iran 941 ::‘"' N :::g: Ratap -.. Q
Hagnesium, Filtared 76500 2 Magnesium 62000 T quasiam
Hanganese, Filtsred 3610 J R$tap N.:q.m" 1158 3 Aseap Manganasa 1860 RStap . HCL R9TAP IDEM
Fotassium, Tilterea 3850 Porassium 2100 Fickel 12.7 w9/ B
soalum, Filtered £6900 7 odium 51300 7 Batassiom 1980 e -
Scrontium, Tiltersd 395 J 3trantium 265 I Sodinm 15200 ieine e
RADICLOGICALS  (PCL/T} TILPERED METALS {ug/i] stronciom Rl b2 )
Alpha t.28 7 Barium, ¥iltered 50.4 oLzl 1 S9800 - —
Lo Calcium, Pilrered 125060 J 325 g Manganses bt . -
Cobalt, Piltered 1.7 roranaium Tig
Tron, Filtered i Boglan 20800 -
Magnaaiue, Filtersd 60000 I Strontiym 148 1
Wanganase, Filtared 1070 J adeap WADLOLOGICALS  (pCi/L}
= Potassiom, Filtared 2130 Gross ALpha 3.05 3
Sodium, Filtarsd 54100 5
Strontium, Filtared 253 I
RADIGLOGICALS  (pCi/L)
1 Gro: Bats Z.70
oL-18 MEL ROTAP IDEM \ 21c0L MCL RITAP IGEW
INORGANTCS (vg/L] oL-1a MCL RITAZ IDEN fud IRORCARICS fuq/L) ~
. Alyminum 245 TRORGANTCS (ug/L) calcium
Antilmony z.0 Barium P
Baritm 26.5 Calcium Chromivm a1-03 MCL RITAP IDEX
Calcium 92000 Conalt ::::ui.um IHORGANICS (ug/L)
Chromium .73 Izon Rital Alumihud 5700
Cobalt 4.3 Hagnesiun i panganens Arssnic 7.3 ucl Rieap .
Tran 1050 Manganese RItap > ;“iul baricm 250
Hagresiom LE3a0 Hickal a:di Reryllium 0.59 [0
Henganese 36 Potassium - st —_— —
Bickel 42 sedius Frroatiom £0200 T
Potansium 1120 3 Scrontium D acmty TLog
Silwer .13 RADIGLOGICALS  (pCi/L} P ‘Alh 4.1 Dl-01 WL RSTAE IBEM
Sodium 27000 Groas Rlpha 5.5 ML LML 4.5 2 INORGANICS [ag/il
steotium 108 o . Crons Reta .38 0670 ALunt num 8
Thallive 2.5 Mel R§tap Idem 01-11 MCL RSTAP 1DEN .2 | Barium 1
Fanaciun 213 £1-17 MCL ASTAP IDEM IRORGANICS (ug/Lh 18000 5 Calcium
2ine 4.3 TRORGANICS (ug/L) Moz nam xenganeae 2620 g R3tap Cozalt
PILTERED METALA lug/L) Barium 5.1 Arsenic Rstap Fickel .3 8 Izan
Barium, Filterad  24.8 aieiem Tenon i Potassium 14300 Hagnesium
Calcium, Filterad 95600 sl s fatoiem Sodium 10780 ¥ Manganese R$tap
Cobalt, Fiirared 3.2 by bt Cobalt Strontlam 158 g Rickel
Iron. Filtered 748 fom A Tron Vanseiun 1.4 Fotadsiim
Magrasiom, Filtarsd 16700 Wagnesiun 16800 Hagnusium FILTERED METALS [ug/L) Sodium !
Manganese, Filtered 753 " M Manganase Aramnic, Filtersd 2.3 a9tap Srrontiom
¥ickal, Filtered .5 o1z Tcrer Barium, Filterad 218 RADIOLOGIEALS  (PCL/LY
Potasslum, Filtered L710 JF 1i00 3 Poravalum Calcium, Flltered 60500 J Gross Alpha 1.62 7 it
3adivm, Filtered 21500 o350 Silvezr Cobalt, Filtered 8,3 Gross Beta L
Strontium, Piltarad 109 J PN ol Iran, Piltared 288
Thallium, Filtersd 5.4 ¥e) R§tap Ldem H reeeriom Nagnasiun, Filtecad 16600 7 \
2ine, Filterad EY » Mangansae, Fllteze 7 RiTap
BADIDROGTCALS  (pi/L) Ihdiiun 34 el Botap Dden Forimmecalc Wwiakel, Filtersd 111 3
Alpha 120 2 Potanslum, Filtazed 3630
Buata 2.18 ::ifi:ppﬁ:ﬁ,'“’“"_, Sodium, Plltwrad a0
Calpim, Titwes e Motoiotzias LT 500 500 1000 Feet
Iron, Tiltarad 1.7 0
Hagnesium, Filvared 5410 o Groms hiphs e [ R — s
Manganase, Filtered 22.4 J sosa Batd . w
Potanalum, Filtered 1100 J
Sodivm, Filtmzed s000 J
strontius, Filteced SE.5 5 DRAWN BY DATE Tetra Tech NUS. Inc CONTRACT NUMBER OWNER NUMBER
BADIOLOGICALS  (pei/L} . 2950
016 g A, JANOCHA 172202 * —
v g
2.4323 CHECKED BY DATE APPRQVED BY DATE
1. JOHNSTON 102 GROUNDWATER INORGANICS
AND RADIOLOGICALS v
GW INORGANICS AND ORGANICS COST/SCHEDULE-AREA SWMU 1 MUSTARD GAS BURIAL GROUND DATE
MCL = U.5. EPA Maximum Contaminant Level.
l 1 1 — ==
RITAP = EPA Region 9 Tap Water Goal. NAVAL SURFACE WARFARE CENTER DRAWING NO. REV
IDEM Indiana Dept. of Env. Mgmt. Default Closure Level. ASSCN-ENOTED CRANE, INDIANA FIGURE 11 1
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— N
W e C—T)
81-21 MCL RSTAF IDEM
INGRGANICS [ug/L)
Ba
Calsium
gl-23 MEL R¥TAF IDEM | | R Iran mitap
INORGANICE [ ;;;:é“”g Learty MCL RUTAP IDEM N wygnegivm £4300
o 5. - = eafl Manganese 311 R3zap
282000 1 Nigkel 1.4
1050 Patamnium £060
m 138009 4 Sadium 14800
- 486 2 Strantiom AT
u €150 “ . RAJISLOGICALS  |pCi/L)
28300 graaium Gross Alpha .60 7
Lum 823 4 Hanganann Gross Beta 178 3 H
FILTERED METALZ [ug/l) Wickel 1
Azsenic, o R3tap 91-24 “L RSTAP IDEM |
M y INORGANICE |ug/l)
: x.-xnu 2-;000 J Mol R3tam :
Magnesius, Filtered 138000 J 50
Hanganess, Filtered 186 1 s .
Fotasaium, Flltersd 5340 LTERED METALS e
Sodium, Filtered FE e many. b .
Strontivm, Filtered 807 T
RADISLOGICALS  {pCL/L) R
Gross Alpha B.51 Razap
Grass Beta 50.2 i
L3 HCL RITAF IDEM tered
RGANICS (ug/L) Potassium, Pilreesd 5480 3
62.6 Sodium, Flloared 23600
3.5 Strontium, Filtered 366 J Airap Tdas
110000 Filtered 3 Hel Ritap [dem
1.6 Filrared Zinc
134 va, F. rad RADIOLOGICALS
Magnesium 45700 RADICLOGECALS (pCi Gross Alpha
bl Manganese a GEosa Bets o35 Beta
Mercury 1
01-22 ASTAPR roew f| 9133 MCL ROTAP ICEM
wol matap Ides || rnomgaIcE rugs INORGANICE (ug/L|
Bariu Bariun .3
Caloium Calocium 120000 1
Sheanium Magnesium sman
Magnesiu Manganese 43,3 7
MEL ROTAP TDEM «.:g::.::: Fotassium LaEd
Sodium 000 I
trontium 298 g
I
* Hagnesium 71300 I Hel R3tap Idem
Hanganaae M0 T Ratap
Potassium 3653 e ——
sedium 3 g BLe1s ML RSTAR
Strencium ERET 01-27 MCL RITAP IDEN IRORGANICE (ug/L)
FILTERED METALS (ug/L} INORGANICE (ug/L} Aluminum 46,3
Aluminum, Filtersed 2 Aluminam 181 Armimany 3.1
Barium, F! 1] B 24.13
Calcium, Filtesed s#a80 g 7 145000
Cobalt, Filtersd 4.0 Cob lo.@
Izan, d T Iren 16700 AStap
Magnesium, TESOD T Magneslus 48600
Manganese, Filtered 3610 J Ritap 3860 Rstap
Fotassium, Fileered 3863 12.7
$edium, Fi 66300 J 1380
Steontius, Filtaered 355 J iszon
RADIOJLOGICALS (pCL/SL] 253
ha 1.2 g RAGIGLOGITALS  (pCL/L)
Geass Beta 1.57 T Gross Alpha EREFR
< Gross Baw .25 J
| Magnesium, 1
Manganmne, 1070 3 R#zap
Potassium, 2190
Sodium, Flltered §4100 7
Strentium, ltered 253 7
BADIOLOGICALE  (BCi/L}
Groaa E.ai! 2.70
o L] MCL RYTAF IDEM MCL RITAP IDEM
INORGANISS (ug/L} Bl-14 fugiLl
- Aluminum 248 [KORGANICS (ug L} FH
Antimony 2.0 Barium EELLT IS
Caleius a.80
Cobalt ;;::c
Iren
Magnesium 4.8
Manganadn 1.5
Wickel 130 7 -
Potassium §718 T
1.3 Sedium 228 3
1120 g Scrantium 7 calc 0.204545
0.88 RADIOLOGISALS  pCi/Ly RADIOLOGICALS  [p&ifL)
2Toew Gross ALphs 5.57 2 I EFEL
Strontium 108 J Gross Bata 6,343
1w 2. el —
5:::1 L: ) f, =L RStap Idem g1-11 MCL RATAP [DEM
Tine 3 01-17 MCL RATAP TDEM TRGRGANICE [ug/L}
INGRGANICS (ug/L] Aluminum &
. Rrawnic RSTap
Barium
Calcium
Cebalt
= Filtersd H Izan . _:
Manganess, Filtared 765 Magmesium Magnesiom B
¥ickel, F. 4.8 Manganes HManganane 303 7
Meroury Wickel Lo,
Patassium Potassiom 1330 J
5ilver Silver 5.65
e | B9tam I sodium Sudium 830 7
:?:::-; R fek Ranap ddem Sezantium Strentium s8.8 J :avne::uv_
RADIGLOGICALS (pCL/L) Thallbum Mcl Ritap Idem Thorium=cale &.228182 fanganean,
Grass Alpha 2.0 g zinc 4 1o Fi
Gross Bera FILTERED METALS (ug/L|
Barium, F L 13
Calcium, Filteced
Iren, Filtered
Magnesium, Filtered
Manganess, Filtered
Filtered
1rared
us, -
RADIGLOGICALS  (pCL/L|
Graas Alpha .78 1
Gross Beta .28 7
Thorium-228 2.0323
GW INORGANICS AND CRGANICS
MCL U.S5. EPA Maximum Contaminant Level.
RITAP EPA Region 9 Tap Water Goal. |
IDEM = Indiana Dept. of Env. Mgmt. Default Closure Level.

030208/P

33

CTO 0158




S

MCL R9TAP [DEM

ug/Ll
AStap
o1-13 MCL RSTAP IDEM
IDEM
4.9
Rizap 17000
1.8
4
o 1100
€47
15.3 Rhitap
133g
Mol Ritap [den o EEET)
Stromtium 132 7
Zine 17.9
FILTERED METALE {ug/i)
B lreres
Ci
MCL RSTAP TDEM Cabale, Filtarsd
. (eg /L) Iren, Filtered
Magnesium, Filrarced
Manganes. Bitap
Kigkel
I
I
.48 T
o6 MCL RSTAP [OEM 01=32 MCL RSTAP IDEM
15 INORGANICS (ug Ll IRORGANICS (ug/L)
- Barium Barium 134
Caloium Cadnium g7
Iren Cal .
Hagneaium cak
01-08 MCL RITAP fopM || Manganese Iron
IRCRGANICE {ug/L} Wickel Magnesium J
am 1 Forassium Manganese
§ Sadiun
2.1 Szeontium 358
6310 Thorium-cale EREELTT
Hagna. 23400 pCis Strontium
Mangane L1 Ritap L2E Ting
- G.11 0. 0408 RADIOLOGICALE (pCis
4.1 Gross Beta
2170 1 0L=09 WIL RSTAE IDEM =T
T INORGANICE |ug/L)
§100 #SL RITAF IDEM
Stcontiun M1 o0 [HORGANICS
Thallicn 3.6 Hel R¥tap Idem :n\lmcny
ne 8.2 aziun
RADIOLOGICALS  [pCi/L} C.l‘clnm.
Gross Alpha .49 o ?obau.
Groas Beta .58 oo
Hagnesium
Manganesa
£.5
BADTOLOGICALS  (pCLi/L)
Gross Alpha L@ g

oi-ta

Antimany
Barium
Caleiue
Izon
Hagnesiue
Manganess
Fotasstum
Fediun
Gresmtiun

CRORGANICS

RADIOLOGISALS
Grass Alpha

HEL RSTAE IDEm
lugsL)

0800

g T
1PELIL)
2.08 1

Thesium-3331

Z

MOL RITAP IDEM @)
E%ésf:.::c! . . MCL R3TAP IDEM ?
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PAGISINSWC_CRANE\SWMUO1.APR TAGS - GROUNDWATER ORGANICS 2 LAYOUT 2/14/02 AJ

- P
[01-21 NG DETECTIONS | [01-16 DRY | ' N
01-20 MCL RO9TAP IDEM e 01-07 MCL RSTAFP IDEM
VOLATILE ORGANICS {ug/L) VOLATILE ORGANICS (ug/L}
1,1,2,2-tetrachlorcethane 30 J RStap Idem Toluene 1 EXPLOSIVE
l,l,z—trichlorogthane 0. J R%tap 0112 MCL RSTAP IDEM
Methylene Chloride 0. J
Trichloroethene 30 J Mcl RStap Idem VOLATILE ORGANICS (ug/L} MAGAZINES
1,1,2,2-tetrachlorcethane 230 RStap Idem
01-24 MCL ROTAP IDEM Chloroform % BjJ R%tap
VOLATILE ORGANICE (ug/L) rrichloroethene 198 ECl Rétap Idi
Trichloroethene 0.4 J - 01-13 MCIL ROTAP IDEM
L 7 MNK —- " ]| VOLATILE ORGANICS (ug/L}
[d1-23 No DETECTIONS 1.1,2,2-tetrachloroathane § J R9tap Tdem
01-19 MCL RITAP IDEM ] Trichloroethene 8 J Mcl R9tap Tdem
VOLATILE ORGANICS (ug/L) 01-08 MCL RSTAP IDEM
1,1,1,2-tetrachloroethane 5 J R9tap Idem VOLATILE ORGANICS {ug/L}
1,1,2,2-tetrachloroathane 270 R3tap Idem 1,1,2-trichloroethane 0.6 J R%tap
--- 1,1,2-trichlorcethane 8 J Mel R9tap Idem Prichloroethene 4 J R3tap
1,1-dichloroethene 2 J R9tap ;
- : . 1,2-dichloroethane 10 g Mcl R9tap Idem il 91-09 NC_DETECTIONS |
B Cnloroform 27 J Ri9tap : 01-06 MCI ROTAP IDEM
S;:;li;dlg:igr?s‘:hﬂe [3) 4J 5 SEMIVOLATILE ORGANICS (ug/L)
=] ride -
01-25 MCL RSTA® IDEM Tetrzchloroethene 6 J Mcl R9tap Idem Naphthalene J.0788 9
VOLATILE ORGANICS (ug/L) Trans-1,2-dichloroethene 3 g 01-10 MCL RGTAP IDEM
1,1,1,2-tetrachloroethane 2 7 Rétap Idem Trichloroethene 100 Mcl RItap Idem \\ VOLATILE ORGANICS (ug/L) -
1,1,2,2-tetrachloroathane 32 RStap Idem -l v - Trichlorsethene 0.4 J
Chloroform 7T J R5tap i
Trichlezoethene 65 J Mcl R9tap Idem J[01-26 NO DETECTIONS 01-02 MCL ROTAP IDEM
- = VOLATILE ORGANICS (ug/L)
- 0l-22 HMCL R9TAF IDEM 9 1,1,2,2-tetrachloroethane 38000 R9tap Idem
VOLATILE QRGANICS {ug/L) Chloroform 840 J Mcl R9tap Idem
1,1,1,2-tetrachloroethane 2 J R9tap Idem Tetrachloroethene 3710 J Mcl R9tap Idem
1,1,2,2-tetrachloroethane 150 g R%tap Idem Trichloroethene 16000 Mcl Rtap Idem | "
1,1,2-trichloroethane 4 7 R9tap SEMIVOLATILE ORGANICS ({ug/L) e T
1,1-diechloroethens 6.8 J RStap hcenaphthylene 0.763 _
- Chloroform 15 J R%tap Fluorene 4.05933 J
Cis-1,2-dichlorcethene 1 J Hexachloroethane 5 J ROtap =
Methylene Chloride 0.3 J Naphthalene 0.579
Tetrachlorcethene 3 g R3tap ENERGETICS (ug/L} k
Trans-1, 2-dichloroethene 2 J -ni .
_ 01-14 MCL R9TAP IDEM Trichloroethene 120 J Mcl R3tap Idem Anitiotoluene 2202 2
. VOLATILE ORGANICS {ug/L) —— 01-04 MCL ROTAF IDEM
1,1,2,2-tetrachleorcethane B R9tap Idem 01-15 MCL RSTAP IDEM SEMIVOLATILE ORGANICS (ug/L}
- 1,1,2-trichlorecethane 0.4 J Rotap VOLATILE ORGANICS {ug/L) Acenaphthene 0.0753 J
:| 1,2~dichloroethane 0.3 o Rotap 1,1,2,2-tetrachloroethane 250 R9tap Idem
1| Chlorotorm 0.1 J 1,1,2-trichloroethane 14 J Mcl Rd¥tap Idem - a1-05 MCL RITAP IDEM
1| Cis-1,2-dichloroethene 6.5 g Trichloroethene 3190 Mcl Ri3tap Idem VOLATILE ORGANICS (ug/L)
.| Trans-1,2-dichloroethene 0.3 7 — . ) 1,1,2,2-tetrachloroethane g J RYtap Idem
.| Trichlorcethene 20 Mcl R9tap Idem 1,1,2-trichlorcethane 9 J Mcl R9tap Idem
- r—== = [o1-27 NO _DETECTIONS 1,1-dichloroethene 9.2 I R9tap
-] 01-17 MCL RSTAFP IDEM S n Cis-1,2-dichlorocethene 2 J
| VOLATILE ORGANICS (ug/L) — Tetrachloroethene 2 J R&tap
1,1,1,2-tetrachloroethane 0.3 7 01-18 MCL RYTAP IDEM Trans-1,2-dichlorocethene 0.3 7
1,1,2,2-tetrachloroethane e J R8tap Idem VOLATILE ORGANICS (ug/L) Trichloroethene 550 J Mcl RStap Idem
1,1,2-trichlorcethane 0.8 J RY9tap 1,1,2,2-tetrachloroethana 0.3 I R9tap SEMIVOLATILE ORGANICS (ug/L)
1,1-dichlercethene 0.4 J RItap Methylene Chloride 6.2 g 4-nitrophenocl 15 J
1,2-dichleorcethana 1 J R9tap N : ENERGETICS (ug/L}
Chlorcform 9 J R9tap Irichloroethenc EN Ritap 01-11 MCL RITAP IDEM 4-amino-2,6-dinitrotgluene 0.263 J
Cis-1,2-dichloroethene 10 - VOLATILE ORGANICS (ug/L}
Tetrachloroethene 17 01c01 MCL RSTAP IDEM i’i';'iztetracﬁ"me::a“e i?n g:t:p ig:z 01-01 MCL ROTAP IDEM
Trans-1,2-dichloroethens 0.7 J SEMIVOLATILE CRGANICS (ug/L) 113 trichiotosthone % g Rotan SEMIVOLATILE ORGANICS (ug/L)
Trichloroethene 45 J Mcl R9tap Idem Acenaphthene 0.108 J l'lidichloroethene 0.7 g RBtag Bis{2-ethylhexyl)phthalate 7 J Mcl R9tap Idem
SFMIVOLATILE ORGANICS (ug/L} PESTICIDES/PCB'S (ug/L) I'Z—dichloroethane q' ROtap ENERGETICS {ug/L)
Bis{2-ethylhexyl)phthalate 5 T R9tap Heptachl 0.017 J ROt ;1 £ RO HMX 0.201 J
ENERGETICS (ug/L) Prach _or : 2B Chloroform 15 tap PESTICIDES/PCB'S (ug/L)
2,4,6-trinitrotoluene 0.127 J g;i;;;ii:ig:ég:ﬁ:thene 2 Mol R9tap Tdem Gamma-chlordane 0.825 I
Tréns-l,z-dichloroethene 2 01-03 MCL ROTAP IDEM
ncvarani Brcanics g/ L 0 MRS [ pRarrorons/rons rus/n
ug -
Acenaphthene 0.0896 J Samma-chlordane SEL R
Bis (2-ethylhexyl)phthalate 15 J Mcl R9tap Idem 1408 GROUP "PP"
Butyl Benzyl Fhthalate 9 J i
Naphthalene 0.143 37
pggncmss;pca's {ug/L) 300 0 300 600 Feet
Heptachlor 0.023 J REtap L )
m—
DRAWN BY DATE CONTRACT NUMBER OWNER NUMBER
rewner (R Tetra Tech NUS, Inc. Al R
CHECKED BY DATE APPROVED BY DATE
T. JOHNSTON A2 GROUNDWATER ORGANICS — —
GW INORGANICS AND ORGRNICS COST/SCHEDULE-AREA SWMU 1 - MUSTARD GAS BURIAL GROUND APPROVED BY DATE
MCL = 0.5. EPA Maximum Contaminant Level.
RYTAP = EPA Region 9 Tap Water Goal. 1 1 1 NAVAL SURFACE WARFARE CENTER ___ I
IDEM = Indiana Dept. of Env, Mgmt. Default Closure Level. SCALE CRANE, INDIANA DRAWING NO. FIGURE 13 REV
- AS NOTED 1
030208/P 35 CTO 0158




PAGIS\INSWC_CRANE\SWMUO01.APR TAGS - GROUNDWATER ORGANICS 2 LAYOUT 2/14/02 AJ

[o1-21

01-20

VOLATILE CRGANICS (ug/L)

1,1,2,2-tetrachlorcethane 30 g
1,1,2-trichloroethane 0.8 J
Methylene Chloride 0.3 J
Trichloroethene 30 J
01-24 MCL RS
VOLATILE ORGANICS (ug/L)
Trichlorcethene 0.4 J
VR N N
[01-23 NGO DET
0l-19 MCL RSTAP
VOLATILE ORGANICS (ug/L)
1,1,1,2-tetrachlorocethane 3 J
1,1,2,2-tetrachloroethane 270
1,1,2-trichloroethane 9 J
1,1-dichlorcethens 2 0
l,2-dichloroethane 10 7
Chloroform 27 g
Cis=1,2-dichleorcethane 8 7
Methylene Chloride 0.4 7
Di-25 - MCL RSTAP IDEM Tetrachlorosthene 6 J Mcl Retap
}'Oi‘ATI;EtOs‘G:E;‘ES ‘“E:i‘ie s g - Tde Trans-1,2-dichlorcethene 3 7
1,1,1,2=-tetr oroetl tap m ; - :
1,1,2,2-tetrachlorocethane iz RS9tap Idem Irichloroethene 300 Mel Ritap
Chloroform R Ritap i
Trichloroethene 65 J Mcl ROtap Idem || 01-28 NGO DETECTIONS
01=-22 MCL R9TAFP IDEM b
VOLATILE ORGANICS (ug/L)
1,1,1,2-tetrachlorcethane PN | R9tap Idem
1,1,2,2-tetrachlorcethane 150 7 R9tap Idem
1,1,2-trichloroethane 4 I R9tap
l,1-dichloroethene 0.8 J RS9tap
Chloroform 15 7 RStap
Cis-1,2-dichloroethene 4 J
Methylene Chleride 0.3 7
Tetrachloroethene i g Ritap
Trans-1,2-dichlorcethene 2 7
01-14 MCL RSTAP IDEM bri:hloroethene 120 J Mcl RStap Idem
VOLATILE ORGANICS {ug/L}
1,1,2,2-tetrachloroethans ] RStap Tdem 01-15 MCL ROTAEP IDEM
1,1,2-trichloroethane 0.4 J Rotap VOLATILE ORGANICS (ug/L)
1,2-dichloroethane 0.3 g RStap 1,1,2,2-tetrachloreethane 250 RStap Idem
Chloroform ¢.1 g 1,1,2-trichloroethane 14 7 Mcl R9tap Idem
Cis-1,2-dichloroethene .9 7 Trichloroethene 310 Mcl RS9tap
Trans-1,2-dichloraethene 0.3 7
Trichloroethene 20 Mcl RStap Idem
T — [01-27 NO DETECTIONS
01-17 MCL RSTAE IDEM
VOLATILE CRGANICS (ug/L)
1,1,1,2-tetrachloroethans 0.3 J 01-18 MCL RYTAP IDEM
1,1,2,2-tetrachloroethane i0 7 R3tap Idem VOLATILE ORGANICS (ug/L)
1r1,2-trichlorosthans 0.8 g R9tap 1,1,2,2-tetrachlorcethane 0.3 J Ritap
1,1-dichloroethens 0.4 7 R9tap Methylene Chloride 0.2 3
1,2-dichloroethane 1 J R9tap e, ye ori "
Chloroform PR RStap Trichlorocethene 5 J Rot#p
Cis-1l,2-dichlorcethene 1 J
Tetrachloraethene 1 J 01col MCL RYTAP IDEM
Trans-1,2-dichlerosthene 0.7 7 . SEMIVOLATILE CORGANICS (ug/L)
g;;?I\;éz;;?EEQS:GANICS [ .-"LJqs ’ vel Rotee tden Acenaphthene 0.108 9
I F ug )
Bis(2-ethylhexyl)phthalate 5 J RStap PESTICIDES/PCB'S (ug/L)
ENERGETICS (ug/L) | Heptachlor 0.017 J RStap (
2,4,6-trinitrotoluens 0.127 J (
N
i
| GW INORGANICS AND ORGANICS
MCL = U.5. EPA Maximum Contaminant Level.
RITAP = EPA Region 9 Tap Water Goal.
IDEM = Indiana Dept. of Env. Mgmt. Default Closure Level.
030208/P 35 CTO 0158



cTIoNs | [01-16

DRY |

01-07

Idem Toluene

VOLATILE ORGANICS (ug/L)

MCL RITAP IDEM

Z

EXPLOSIVE
01-12 MCL RYTAP IDEM
VOLATILE ORGANICS (ug/L) MAGAZINES
l,1,2,2-tetrachloroathane 230 R3tap Idem
Chloroform 3 Bj Ritap
Trichlercethene 190 Mcl Ritap Idem
0l-13 MCL RSTAP IDEM
VOLATILE ORGANICS (ug/L)
1,1,2,2-tetrachloroethane s I EStap Idem
Trichlorcethene 8 J Mcl ROtap Idem
01-08 MCL RSTAP IDEM
VOLATILE ORGANICS (ug/L)
1,1,2-trichloraethane 0.6 J R3tap
Trichloroethene 4 I R9r.aE
[01-09% NO DETECTIONS |
01-06 MCL RSTAP IDEM
SEMIVOLATILE ORGANICS (ug/L)
Naphthalene 0.0786 J
01-10 MCL RSTAP ILDEM
I~ VOLATILE ORGANICS (ug/L)
el Trichloroethene 0.4 J
01-02 MCL ROTAP IDEM
VOLATILE ORGANICS (ug/L)
1,1,2,2-tetrachloroethane JE0O0 R9tap Idem
Chloroform 840 I Mcl R9tap Idem
Tetrachloroethene 7o I Mcl R9tap Idem
Trichloroethene 16000 Mcl R9tap Idem
SEMIVOLATILE ORGANICS (ug/L)
b= Acenaphthylene 0.763
- Fluorene 0.0593 J
Hexachloroethane 5 J Ritap
Naphthalene 0.57%
ENERGETICS (ug/L}
2-nitrotoluene 0.202 J
01-04 MCL RSTAF IDEM
SEMIVOLATILE ORGANICS {ug/L)
Acenaphthene 0.07893 J
01-05 MCL RSTAP IDEM
VOLATILE CORGANICS (ug/L)

@b 1,1,2,2-tetrachlorocethans 8 J R3tap Idem
1,1,2-trichloroethane 5 J Mcl R9tap Idem
l,1-dichlorsethene 0.2 J R3tap
Cis-1,2-dichlorcethene 2 7
Tetrachlerocethens 2 7 R3tap
Trans=-1,2-dichloroethene 0.3 J
Trichloroethene 550 J Mcl RStap Idem
SEMIVOLATILE ORGANICS (ug/L)
d-nitrophensl 15 J

. ENERGETICS (ug/L) L
. MCL RSTAP IDEM E- XD d-amino=-2,6-dinitrotcluene 0.263 J v//
LE ORGANICS ({ug/L) -
2-tetrachloreethane 3 Ritap Idem -
2-tetrachlorcethane 170 R9tap Idem 01-01 ) MCL RITAP IDEM
trichloroethane s R9tap SEMIVOLATILE ORGANICS (ug/L)
N ) . Bis (2-ethylhexyl)phthalate 7 J Mcl R9tap Idem
chlorsethene 0.7 J Ritap
- ENERGETICS (ug/L)
chloroethane 4 Ritap HMX 0.201 7
form 15 Ritap PESTICIDES/BCE'S ({ug/L)
2-dichloroethene 5 a -chlord 0.025 g
hlorcethene 6 Mcl R9tap Idem L=2fma-ch_ordane -
l,2-dichloroethene 2 - - <
D1=-03 MCL RITAP IDEM
TATILE ORGaNICS (ag/1 TR e PESTICIDES/PCB'S (ug/u)
= = G - .07 J
hthene 0.0836 o Gamma-chlordane 0.075
ethylhexyl)phthalate 15 J Mcl R9tap Idem 1406 GROUP “PR~
Benzyl Phthalate 5 J -
alene 0.103 J
IDES/PCE'S (ug/L) 300 0 300 600 Feet
hlor 0.023 J Ritap E 1
—
DRAWN BY DATE CONTRACT NUMBER OWNER NUMBER
A JANOCHA 122102 Tetra Tech NUS, Inc. 3959 -
CHECKED BY DATE APPROVED BY DATE
T. JOHNSTON 211102 GROUNDWATER ORGANICS — —
COST/SCHEDULE-AREA SWMU 1 - MUSTARD GAS BURIAL GROUND APPROVED BY DATE
| | | NAVAL SURFACE WARFARE CENTER _ _
SCALE CRANE, INDIANA DRAWING NO. FIGURE 13 REV
AS NOTED 1
.
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/\/ 1,1,2,2 - Tetrachloroethane M. COCHRAN 202 1,1,2,2 - TETRACHLOROETHANE
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‘ ; AS NOTED ' 0
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ISOCONCENTRATION CONTOURS IN THE 1980's e =
COSTISCHEDULE-AREA SWMU 1 - MUSTARD GAS BURIAL GROUND DATE

! l ] NAVAL SURFACE WARFARE CENTER TS = —
ASWNOTED CRANE, INDIANA FIGURE 15
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Isoconcentration Contour in ug/L

M. COCHRAN 2/08/02

I_Nots: No Data Avallable for Wells 01-13, 01.18, 01-26, 01-27, 01C01, and 01T02.
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Figure 18. Time series of select VOC concentrations in the two most contaminated wells: a.
Well 01-02; b. Well 01-05. Plotted concentrations are averages over all sampling rounds within

each year.
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Attachment 1. Evaluation of Arsenic Soil Data

Soil sample data were segregated into three of the nine basewide background soil groups
according to the NSWC Crane Basewide Soil Background Report (TtNUS, 2000b). Metal
concentrations in each of the three soil groups were compared to metal concentrations from the
corresponding background soil group. Based on these comparisons each metal at the MGBG
was classified as being statistically elevated or not elevated relative to background
concentrations. For any metal that was determined to exceed its background concentration, all
concentrations were plotted on tag maps for soil samples belonging to the soil group that
exceed background concentrations. The resulting plots include a range of concentrations for
each such metal, some of which would clearly exceed the upper end of the background soil
concentrations and some that would not. If a metal concentration exceeds the 95/95 UTL of the
background data set, the tag for that sample indicates "UTL".

Arsenic was detected in all 24 surface soil samples at concentrations ranging from 6 mg/kg to
10.9 mg/kg (Figure 7 of memorandum text). Concentrations of arsenic were in excess of the
USEPA Region IX Preliminary Remediation Goal (PRG) for residential land use, IDEM Tier |
Default Residential and Commercial/Industrial Soil Closure Levels, and USEPA SSL for
migration to groundwater {DAF 1), and the Basewide background concentrations. There are a
couple of features related to the MGBG arsenic concentrations that warrant discussion. First,
the arsenic concentrations are rather uniform across the MGBG. This kind of spatial distribution

is inconsistent with most forms of liquid or solid waste releases, which would typically exhibit an’

area of high concentration surrounded by increasingly fower concentrations as the distance from
the point of release increases. Second, Figure A-1 shows a comparison of NSWC Crane
background soil arsenic concentrations to MGBG surface soil arsenic concentrations. The
MGBG arsenic concentrations are compressed into a distribution that is approximately half the
range of concentrations observed across all of NSWC Crane, yet the upper end of the MGBG
distribution is comparable to the upper end of the NSWC Crane background concentrations.
This suggests that the MGBG arsenic concenfrations are a subset of NSWC Crane background
concentrations and are probably not an indication of site-related contamination. This is even
more significant when considering that there are more concentration values in the MGBG data
set (20 samples) than in the NSWC Crane background data set (15 samples). Such a situation
favors the probability of obtaining a concentration in the MGBG data set that is greater than the
maximum value observed across ali of NSWC Crane. Finally, a comparison to background
concentrations presumes that site contamination is added to background concentrations. To
obtain the observed arsenic concentration distribution for MGBG samples, virtually afl
contamination would have to have been selectively deposited at the areas having the least
arsenic concentrations, thus raising only those concentrations to the observed concentrations,
and yielding a "compressed” but very slightly elevated concentration distribution. Such a
contamination scenario is extremely implausible. In summary, although MGBG arsenic soil
concentrations were determined to be statistically greater than NSWC Crane background
concentrations, the MGBG is not viewed to be contaminated with arsenic. Instead, the very
slightly elevated arsenic concentrations at the MGBG are viewed to represent a subset of the
NSWC Crane background.

-Figure 7 of the memorandum text shows that arsenic was detected in 26 of 35 subsurface soil
samples at concentrations ranging from 0.48 mg/kg to 20.2 mg/kg. All but one of those values
is less than the background subsurface soil 95/95 UTL of 8.2 mg/kg. Similar to the situation for
arsenic in surface soils (see Surface Soil, above), it is not believed that the observed arsenic
concentrations represent site contamination.
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Figure A-t. Comparison of Arsenic Site Data with NSWC Crane Basewide Background Data.




