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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. {TINUS) prepared a document entitled Phase Il Soils RCRA Facility Investigation
for SWMU 7 [Old Rifle Range (ORR})] at Crane, IN (TINUS, 2002), which was reviewed by the USEPA. In
conjunction with that repont, this Old Pistol Range (OPR) Soil Addendum discusses the results and
recommendations associated with additional work requested by USEPA Region 5. The following
describes the sequence of events leading to the preparation of this addendum and other potentiat

activities in the future.

Draft OId Rifle Range (ORR} Phase lll Soils RFI Report - November 2002

The objective of the ORR RFI was to provide data on select metal, polycyclic aromatic hydrocarbon

(PAH), energetic material and heptachlor epoxide concentrations in NSWC Crane soils at the ORR
(SWMU 7), which contains active and inactive portions. The scope of the RF1 was to delineate the extent
of soil contamination greater than risk-based target levels (RBTLs) and background concentrations for the
previously identitied contaminants of concern (COCs) at the ORR. Section 1 presented a detailed
discussion of site operations and conditions. Soil sampling and analyses were conducted at SWMU 7 (at
both the ORR and OPR) between 2001 and 2002. The actions described in the following sections
needed to be completed before the final version of the ORR RFI could be completed (September, 2005).

Voluntary Interim Measure {ORR) - October 2003

Based on conclusions and recommendations developed in the draft version of the ORR RFl Report
(November 2002}, the Navy conducted a Voiuntary Interim Measure (VIM) in the summer of 2003 to
excavate a limited amount of soil containing high concentrations of 2,4,6-trinitrotoluene (TNT). The high
concentrations observed at two locations (soil borings [SB]16 at 8,900 ppm and SB47 at 940 ppm) were
driving approximately 95% of the calculated risk for the site presented in the draft report. Completion of
the VIM resulted in significantly lower TNT concentrations and associated reduclions in risk for the site.
The VIM Letter Report and After Action Report are provided in Appendix | of the ORR RFI Report.
Section 4 of the final ORR RFI Report was modified to reflect the lower risks resulting from this targeted

excavation.

EPA Approval — June 2004

After review of the draft versions of both of the reports discussed above, Mr. Peter Ramanauskas
(USEPA Region 5 Environmental Scientist) indicated in a letter dated June 17, 2004 that the Phase IlI
Soils BRFI Report covering the ORR was acceptable as is, although he indicated additional investigative
work was required at the Qld Pistol Range (OPR) located to the north of the ORR portion of the SWMU.

080203/P (Addendum} ESA CTO 0160
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This was pastially based on potential metals contamination in soil (primarily lead) as described in a

previous U.S. Army Corps of Engineers report.

Old Pistol Range {OPR) Scil Addendum Report (X-ray Fluorescence) — April 2005
This Old Pistol Range (OPR) Soil Addendum Report summarizes work that TINUS conducted to
investigate the berms and firing lanes at the OPR to address the requirements outlined by EPA, Surface

and subsuriace soil samples were collected for select metals analysis by both X-ray fluorescence and a
fixed-base laboratory for the purposes of characterizing the vertical and horizontal extent of potentiat
metals contaminalion and to conduct human health and ecoclogical risk screening assessments. A draft
OPR Soil Addendum Repotrt covering the investigation, conclusions and recommendations was prepared
in April, 2005. EPA reviewed this draft report and indicated that it could alsc be finalized. This final OPR
Soil Addendum Report (September, 20058) is not an attachment or appendix to the final ORR RFi, but

rather a stand-alone document that is part of a set of documents covering RF| activities at this SWMU.

Qld Rifle RBange (ORR) Recent Observations - Auqust 2005

The Navy recently uncovered late-40s to early-50s vintage aerial photographs and drawings. Aerial

photography clearly showed the evidence of a semi-circular shaped trap range and evidence of an
additional small pistol range within thé ORR. This small pistol range and trap range are also indicated on
an October 13,1947 drawing. Both of these areas are within the boundary of the ORR portion of the
SWMU (not in the area of the OPR to the North). Following a site visit made on August 3, 2005 with EPA,
the Navy, and TtINUS, it was decided that another phase of soil investigation {(RFi Addendum 2) wili be
necessary to evaluate these recent observations. Another stand-alone document that will become part of
the set of documents covering RFI activities at this SWMU will be produced following completion of any

future investigations based on these recent observations.
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1.0 INTRODUCTION

Tetra Tech NUS, Inc. {TINUS) prepared a document entitled Phase Il Soils RCRA Facility Investigation
for SWMU 7 [Cld Rifle Range (ORR)] at Crane, IN (TtNUS, 2002), which was reviewed by the USEPA.
This Old Pistol Range (CPR) Soil Addendum Report discusses the results and recommendaticns

associated with additional work requested by USEPA Region 5.

1.1 EPA TELECONFERENCE JUNE 29, 2004

The USEPA requested that additional investigation be conducted at the OPR which is located adjacent to
the ORR. A telecon with the USEPA, the Navy and TtNUS was conducted on June 29, 2004 to discuss
the proposed investigation. The following lists the persons present during the conference call followed by

the proposed Objectives and Scope agreed upon for the investigation.

Attendees

Navy

Bill Gates (Remedial Project Manager — Southdiv)

Tom Brent (NSWC Crane Environmental Project Manager)

USEPA

Peter Ramanauskas (Project Manager)
Mario Mangino - Toxicologist

Greg Czajkowski — Environmental Scientist
Allen Debus - Chemist

TNUS

Roger Clark (Task Crder Manager [TOM])
Leeann Sinagega (Human Health Risk Assessor)
Aaron Bernhardt (Ecological Risk Assessor)
Mark Francis (Deputy TOM)

1.2 OBJECTIVES AND SCOPE

The following objectives and scope were agreed upon for the requested additional investigation during
the telecon with the USEPA, the Navy and TtNUS on June 29, 2004,

080203/P {Addendum) 1-1 CTC 0160
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» The overall approach for this additional work, including the risk assessments should be similar to

what was done for the Landfarm assessments (i.e., stream-lined QAPP and Report formats).

» For ecological risks, make any changes as necessary to benchmarks based on June 9, 2004
technical meeting with Navy, TINUS, USEPA, and IDEM.

*» The QAPP should have tables comparing screening levels to MDLs, similar to other QAPPs.

« X-Ray Fluorescence {XRF) methodology is suggested for field analysis of soils. The field screening
samples will be complimented with fixed-base confirmatory lab samples. The fixed-based analysis
should be done on 10 to 20 percent of the samples; a minimum of 10 samples should be analyzed by
the fixed-based laboratory. The samples for fixed-based analysis should include a range of
concentrations (not all biased to the high side or low side). The analytical program will include 5

metals:

- lead

- antimony
- copper

- tin

- zZinc

e TiNUS will propose the type of XRF unit and methodology for the field screening. The QAPP should
define the acceptable level of correlation between XRF data and fixed-based data to determine if the
screening data can be used in the risk assessment. If the correlation is good, USEPA indicated that
the screening data can be used in the risk assessment. If the correlation is not good, fixed-based
data will be used. All soil samples will be shipped to the laboratory so that the samples will be

available for analysis, if needed.

» A short work plan addendum will be prepared specifying the objectives and scope of the soil sampling
program, field screening analytical methods, fixed-base lab methods, risk-based target levels,

detection limits for both field screening and fixed-base lab, and quality assurance samples.

» The QAPP should discuss in detail how the samples will be prepared (i.e., placed in plastic bag,
dried, etc.). Large bullet fragments should be removed from the sample before analysis by XRF or
fixed-based lab. Any fragments removed should be noted in the field notebook.
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+ Samples in the berm areas will be collected from the following depths: 0 to 3 inches, 3 to 6 inches, 6
to 12 inches, and 12 to 24 inches. Samples outside the berm areas will be collected at 0 to 3 inches
and 3 to 6 inches. In both cases, additional samples will be taken at depth if necessary to determine
the vertical extent of contamination. Discrete samples will be collected within the berm areas.
However, a grid will be established for samples collected outside the berm areas (e.g., the range floor
and surrounding area). Composite samples will be collected from sub areas established by the grid
{no more than 5 sub-samples will collected to construct the composite for a sub-area of the grid).
While the work plan wili establish an initial grid for investigation of areas outside the berms, the grid
may be expanded in the field as necessary to establish the horizontal extent of contamination. The

approach will be similar to that used to collect samples for the RFl Report already submitted to EPA.

» The lower of the human health and ecological screening levels will be used to evaluate soil samples
collected from O to 6 inches. Only human health screening levels will be used to evaluate soil
samples collected from deeper than 6 inches because & inches is the biclegically active zone for
ecological receptors. Background levels will be used to evaluate the data if the screening levels are

less than the base-wide background numbers.

1.3 BACKGROUND INFORMATION

This section presents a brief history of the OPR and the chain of events leading to the requested
additional investigation. It should be noted that SWMU 7 consists of two adjoining sites; the ORR which
is the larger and historically more active firing range {also used for ammunition burning) and the OFPR
which is a smaller firing range that was used less frequently. Currently the ORR is maintained (grass
mowing and unimproved roadway maintenance, plus occasional ammunition burning) whereas the OPR

has been allowed to revegetate.

Historical operations conducted at the OPR consisted of small arms firing within two discrete areas.
These areas are illustrated in Figure 1-1. The first area identified as Hillside Range 1 consists of an open
field (currently overgrown with volunteer shrubs and native trees) and an adjoining hillside. Reportedly,
small arms shooters positioned themselves in the area close to the 55-gallon drum identified in Figure 1-1
and shot toward metal-framed targets located to the west. The backstop for the bullets was a hillside a
few tens of feet west of the targets. The second shooting area referred to as Range 2 is located
immediately north of Hillside Range 1. This area is also relatively flat and is currently overgrown with
volunteer shrubs and native trees. The shooting area was oriented south to north. The backstop for the

bullets was a manmade earthen berm located approximately 150 feet north of Hillside Range 1.

0RO203/P (Addendum) 1-3 CTO 0160
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Soil sampling and analyses were conducted at SWMU 7 (at both the ORR and OPR) between 2001 and
2002. Results of this investigation were presented in a Fhase lll Soils RFI Report (TINUS, August 2002).
Based on results of this investigation, one area of concern was identified; TNT soil exceedances at a very
localized area. The recommendation from this report was that the Navy should conduct a Voluntary
Interim Measure (VIM} for the excavation and removal of a limited amount of TNT contaminated soil at the
ORR. The USEPA and the Navy agreed to this approach and the VIM was implemented. A summary
report of this VIM was prepared as the Voluntary Interim Measure Letter Report for TNT Contamination
Removal at Solid Waste Management Unit 7 (Old Rifle Range) Naval Surface Warfare Center Crane
(TINUS, 2003). The USEPA reviewed the Phase Ill Soils RFI Report (TtNUS, 2002) and the VIM Report
(TtNUS, 2003). Mr. Peter Ramanauskas {USEPA Region 5 Environmental Scientist) indicated in a
correspondence dated June 17, 2004 that the Phase Il Soils RFI Report covering the ORR was
acceptable as is although additional investigative work was required at the OFR. This was partially based
on potential metals contamination in soil {(primarily lead "and other ammunition-related metals) as
described in a previous U.S. Army Corps of Engineers report. The additional investigative work described
herein is in response to these requests by the USEPA.

080203/P (Addendum) 1-4 CTO 0160
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2.0 FIELD INVESTIGATION ACTIVITIES

The following field investigation aclivities were conducted to address the requirements outlined by EPA.
Surface and subsurface soil samples were collected during this investigation for select metals analysis for
the purposes of characterizing the vertical and horizontal extent of potential metals contamination at the

Cld Pistol Range (OPR) and to conduct a human health and ecological risk screening assessment.

21 SOIL SAMPLING LOCATIONS, RATIONALE AND ANALYTICAL PROTOCOL

The following sections describe the sampling locations, rationale for the sampling analytical program,
analyses performed, and QA samples collecied at the OPR. As requested by EPA, the aclivities referred
to were accomplished in accordance with the previous site QAPP entitled SWMU 7 Phase il Soils RFI
QAPP, Naval Surface Warfare Center, Crane, Indiana, October, 2000 (TtNUS, 2000) and the Addendum
to that issued immediately prior to this field work (TtNUS, 2005).

Sampling Locations

Soil sampling locations at the OPR were selected as follows. The OPR was divided into two areas as
shown in Figure 1-1: Hillside Range 1 and Range 2. Each area was gridded off in the field using a tape
measure and pin flags to aid in locating sampling points. Figures 2-1 and 2-2 illustrate the sampling grid
and sample locations for the Hillside Range 1 and Range 2 respectively. Figure 2-3 illustrates the
sampling grid and sample locations for the Hillside Range 1 and Range 2 berms. Samples labeled
"07X3S" are discrete surface soil grab samples, while samples labeled "07XCP" are composite samples
made up by combining soil from four randomly selected grab sample locations. The "X" in the sample

name denocles that these samples were collected as part of a field effort using XRF instrumentation.

The sampiing rationale for Hillside Range 1 (see Figure 2-1) assumed a firing lane of 200 {eet followed by
an impact berm (the hillside across the creek) which is roughly perpendicular to the ground surface. The
impact berm is assumed 1o be approximately 20 feet high, followed uphill by an “overspray area” of an
additional 50 teet. Therefore for Hillside Range 1, it was assumed that the total area potentially impacted
by range activities was approximately 75 feet wide by 270 feet long [the impact berm (hillside) is
estimated to be 20 feet high]. A grid was manually marked in the field to aid in samplé collection. The
grid was established by first marking the corners of the area. This area was then divided lengthwise into
two sub areas of 35.5 feet wide by 270 feet iong. The two sub areas were then subdivided lengthwise on
50 oot intervals (starting on either side of the impact berm area) into 10 grid cells as illustrated in Figure

2-1. Each grid cell was further divided into 10 equal sub areas. Prior to conducting the field investigation,

080203/P (Addendumn) 241 CTO 0160
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four soil sampling locations were identified within each grid cell by random selection using a uniform
random number generator [Microsoft Excel 97 SR-2 (h)]. This soil sampling design constitutes a stratified
random design [as was used in the evaluation of SWMU 1/12 (Mustard Gas Burial Ground) during a
recent NSWC Crane investigation]. Figures 2-1 and 2-2 illustrate the random pattern of proposed and
actual sample locations collected in the field. The berm area was divided in half lengthwise and further
subdivided iﬁto 5 equal sub areas for a total of 10 sampling areas. The grid of sample locations for the
berm is shown on Figure 2-3. Sample locations were marked in the field at the centers of each grid cell.
Using this grid spacing plan, a total of 50 surface locations were marked for sample collection (40 sample

locations within the firing lanes and 10 sample locations within the berm).

For Bange 2 {see Figure 2-2), it was assumed that the area potentially impacted by range activilies was
approximately 75 feet wide by 300 feet long plus the impact berm, estimated to have a footprint of about
20 feet long x 75 feet wide. Therefore the grid was established in the field by first marking the corners of
~ the area. This area was then divided lengthwise into two sub areas of 35.5 feet wide by 320 feet long.
The two sub areas were then subdivided lengthwise on 50 foot intervals (starting on either side of the
impact berm area) into 12 grid cells as illustrated in Figure 2-2. As was the case for Hillside Range 1,
prior to conducting the field investigation, four soil sampling locations were identified within each grid céll
by random selection using a uniform random number generator [Microsoft Excel 97 SR-2 (h)]. This soil
sampling design constitutes a stratified random design [as was used in the evaluation of SWMU 1/12
{Mustard Gas Burial Ground) during a recent NSWC Crane investigation]. The berm area was divided in
half lengthwise and further subdivided into 5 equal sub areas for a total of 10 sampling areas. The grid of
sample locations for the berm is shown on Figure 2-3. Sample locations were marked in the field at the
centers of each grid cell. Using this grid spacing, a total of 58 surface locations were marked for sample

collection {48 sample locations within the firing lanes and 10 sample locaticns within the berm).

Sampling Depths

The soil sampling depths for each of the two areas used the same general format. Soil samples collected
from the floors of the firing ranges were collected from two depths; 0 to 3" and 3 to 6" below ground
surface {bgs). Soil samples coilected from the berms were collected from four depths; O to 37, 3t0 67, 6 to
12"and 12 to 247,

Discrete samples were collected within each grid cell of the berm areas. However, a grid was established
for samples collected outside the berm areas (e.g., the range floor and surrounding area) and composite
samples were collected from sub areas established by the grid. Four discrete samples were collected

from each randomly selected sub area and composited into one sample for analysis. As an example, at
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Hillside Range 1, ten {10) sub areas were gridded off and four {4) discrete soil samples were collected at
a specific depth within each sub area. One composite sample was generated from the four samples
collected al each sub area for a total of 10 samples used for field XRF measurement and select

laboratory analyses as described earlier. This procedure was used for each depth required.
Because of the shallow depths and unconsolidated nature of the samples collected, subsurface soil
sampling was performed using a hand auger. Bedrock was not encountered during sampling activities.

Excess soil cuttings from the borings were placed back in the borehole.

The following summarizes the numbers of samples collected and the types of analyses performed. The
XRF samples were lield analyzed using Method SW846 6200.

XRF Field Measurement and Laboratory Sample Summary Table

Hillside Range 1

Firing Lane Firing Lane Hillside Berm Berm XRF Total Number of XRF and
XRF Samples Laboratory Samples
Samples
10 cells x 4 60 XRF samples.
;2 Clﬁlés x2 20 depths 40 5 of these samples were submitted
(O-g“ 3-6") {(0-3", 3-6", 6-12", for fixed-base lab analyses + 1
! 12-247) duplicate (6 total).
Range 2
Firing Lane Firing Lane Berm Berm XRF Total Number of XRF and
XRF Samples Laboratory Samples
Samples
10 cells x 4 64 XRF samples.
12 cells x 2 : depths 5 of these samples were submitted
depths 24 - " . | 40 .
(0-3", 3-6") {0-37, 3-€", 6-12", for fixed-base lab analyses + 1
’ 12-24") duplicate {6 total).

Tatal XRF Analyses (Field Measurements) = 124 samples + 5 duplicates
Tatal Fixed-Base Laboratory Analyses = 10 samples + 2 duplicates

Analytical Protocol

A total of 124 samples (20 composite samples from the OPR Hillside Bange 1 firing lane, 40 discrete
samples from the OPR Hillside Range 1 berm, 24 composite samples from the OPR Range 2 firing lane
and 40 discrete samples from the OPR (Range 2 berm) were analyzed for antimony, lead, copper, tin and

zinc using field portable XRF instrumentation,
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Samples collected were placed into sandwich style sealable plastic bags for field XRF analyses and
8-ounce glass jars tor fixed-base analyses and labeled with the location identity. Prior to the sample
placement in the bags and glass jars, debris, rocks, and pebbles were removed. During this activity, the
sample was homogenized and examined to ensure no bullets or shot were present in the sample that

could skew the results.

Prior to field analysis, the sample was further homogenized and flattened using a rolling pin. This
process aided in identification and subsequent removal of rocks, pebbles, and debris. This preparation
also permitted the flattening of the sample to allow full contact with the probe window of the XRF
instrument. The sample was then analyzed at three different points and the results were recorded for

averaging.

Prior to sarmple analysis, the instrument was allowed to warm up for a period of time recommended by the
manufacturer. The instrument was then calibrated according to the manufacturer’s specificatiocns before
sample analysis occurred. On-going calibration verifications were conducted in accordance with the
QAPP Addendum (TtNUS, 2005).

As shown in the XRAF and Laboratory Sample Summary Table, 10 samples were selected for confirmatory
analyses at a fixed-base laboratory. (Note that all samples were sent to the laboratory in case analyses
might be required at a later date.) Samples selected for confirmatory analyses were selected frormn a
range of concentrations (low, medium, high). A correlation value of 65 percent (i.e., r=0.65} was
considered acceptable for using the XRF data in the human health and ecological screening evaluations.

Actual correlation valués achieved are described in Section 3.
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3.0 SOIL SAMPLING RESULTS

This section presents the results of data collected by TINUS in December 2004 to fill the data gap request

"

from EPA for the 5 metals of concern at the OPR.

In the following discussions, all references to soil background concentrations for metals refer to the mean
background concentration for the appropriate soil group data set as determined in the Base-wide
Background Soil Investigation for NSWC Crane (TtNUS, 2001). Background soil comparisons considered

the soil sample depositional area, grain size and depth as outlined in that study.

Appendix A provides a printout of all of the data collected for the OPR for this investigation. In addition to
providing all of the laboratory data, this table provides the individual XRF readings {labeled “A”, “B", and
“C") along with the calculated XRF average using those three values. Tables, figures and text provided in
the remainder of this section discuss subsets of these data in greater detail. Where XRF data is

discussed, the value referred to is the average of the three individual readings obtained.

Appendix B provides copies of multiple sample log sheets with the numbers of bullets listed in

parentheses on left hand side of those samples from which bullets were removed.

3. XRF FIELD MEASUREMENT VERSUS LABORATORY RESULT COMPARISONS

A critical objective of this investigation was 1o be able to substantiate that XRF results for the metals of
potential concern could be used in place of (or in some cases, in addition o) laboratory results. As
discussed earlier, a correlation value of 65 percent (i.e., r=0.65) was considered acceptable for using the
XRF data in the human health and ecological screening evaluations. Calculated correlation coefficients
for the 5 metals of potential concern; antimony, copper, lead, tin, and zinc are shown in Tabie 3-1. As
shown in that tabie, correlation coefficients for antimony, copper, lead, and zinc were all acceptable
{r greater than 65%). Tin did not have a correlation value in the acceptable range (-0.249) however, this
was caused by the fact that all of the laboratory tin results were non-detectable. In view of this lack of
correlation for tin results, as outlined in the QAPP Addendum, the laboratory results {all non-detects) will
be the values used for human heaith and ecological screening evaluations. Scatter plots for these 5

metals are shown in Figures 3-1 through 3-5.
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3.2 OLD PISTOL RANGE RESULTS COMPARED TO HUMAN HEALTH SCREENING LEVELS

Table 3-2 presents XRF and laboratory data (location name ends with “lab”) at the OPR compared to the
applicable human heakh screening level provided in the QAPP Addendum (TtNUS, 2005). Figures 2-1

through 2-3 show the sample locations and nomenclature at the OPR.

Several observations can be noted from evaluating the data in Table 3-2:

Exceedances of hurman health screening levels at Hillside Range 1 are limited to 3 metals {antimony,

copper, and lead) at the following 6 locations:

07X8502
- 07X8S03
- 07X8504
- 07XS8S805
- 07XS807
- 07X5S08

+ Exceedances of human health screening levels at Range 2 are limited to 2 metals (antimony and

lead) at 3 locations:
. O7XSS13
- 07X8S16
- 07XS8817

» All of these locations are In the berms — the firing lanes themselves have no exceedances.

» There were no exceedances at 12" to 24",

There were no exceedances for tin or zinc at any location or any depth.

Using the data provided above, Section 4.0 presents the results of the human health risk screening
evaluation (HHRSE) for these metals detected in surface and subsurface soil samples at the OPR.
Information on the selection of chemicals of potential concern (COPCs), exposure assessment,
characferization of estimated potential human health risks, uncertainty analyses, and summary and

conclusions for the risk screening are provided in that section.
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33 OLD PISTOL RANGE RESULTS COMPARED TO ECOLOGICAL SCREENING LEVELS

Table 3-3 presents XRF and laboratory data (location name ends with “lab”) at the OPR compared to lhe
applicable ecological screening level provided in the QAPP Addendum (TtNUS, 2005). Figures 2-1
through 2-3 show the sample locations and nomenclature at the OPR.

Several observations can be noted from evaluating the data in Table 3-3:

» Exceedances of ecological screening levels at Hillside Range 1 were noted for every metal in at least
one sample location. Antimony had the fewest exceedances and the tin exceedances are based on
XRF values. As stated previously, the non-detect laboratory values wili be used for tin as there was

no correlation supporting the use of XRF data.

+ Exceedances of ecological screening levels at Range 2 were noted for every metal in at least one
sample location. Antimony had the fewest exceedances and the tin exceedances are based on XRF
values. As stated previously, the non-detect laboratory values will be used for tin as there was no

correlation supporting the use of XRF data.

Using the data provided above, Section 5.0 presents the results of the ecological risk screening

evaluation (ERSE) for these metals detected in surface and subsurface soit samples at the OPR.

34 OLD PISTOL RANGE ECOLOGICAL SCREENING LEVELS COMPARED TO BASE-WIDE
BACKGROUND

Table 3-4 presents mean soil background concentrations for metals in the appropriate soil group data set
as determined in the Base-wide Background Sail Investigation for NSWC Crane (TtNUS, 2001).
Background soil comparisons considered the soil sample depositional area, grain size and depth as

outlined in that study. OPR soils are classified as Soil Group 3.

The individual values for each soil sample collected for each of the 5 metals of potential concern in this
investigation are provided in the table. The average of these is also presented using ¥ of the detection
limit in the calculation for non-detected results. The end of the table also provides a comparison of the .
screening values for human health and ecological compared to the average Soil Group 3 background
concentration for each of these metals. As shown in this portion of the table and as specified in the

QAPP Addendutn, average background values for antimony, copper and zinc should be used for
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ecological screening rather than the screening values originally presented in the QAPP as they are higher

than the screening values specified.

Using the data provided above, Section 5.0 also presents the results of the ERSE for these metals taking

into account representative background concentrations at the Base.
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TABLE 3-1

CORRELATION COEFFICIENTS
SWMU 7 - OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

LOCATION |Description DEPTH } sb xrf r | sb xf g sblab r| sblab g cuxrfr} cuxdfq]foculabriculab qf pbxtr| pbxid g| pblabr| pblab q]| finxrdr| tinxrf q| tinfab_r | tin_lab g ] zn xfr] znxdf qf zn lab_r| zn lab g
07XCP06  [Hillside Range 1 Firing Lane 0" to 3" B0 U .61 U 48 75.4 J 18.67 25.2 J 58.33 0.94 U 137.67 207 J
07XSS03 |Hillside Range 1 Berm 0"to 3" ] 96.33 U 30.8 J 1004 BY7 J 6194.33 6870 d 70.67 1.4 U 231 262 J
07XS807 |[Hillside Range 1 Berm 0"to 3" 89 U 2.8 J 48 49 J 360 396 J 63.67 U 0.77 U 60 78.9 J
07XCFP16 |Range 2 Firing Lane (North South) | 0”10 3" | 7867 ] 0.45 U 21.67 U 28 J 17 19.4 J 55.67 U 0.97 U 4533 65.3 J
07XS813 |Range 2 Berm (North South) 0"1o 3" | 8167 U 4.3 J 32.33 33.3 J 308.67 475 . J 58 U 0.68 U 50.67 83.2 J
07X5S817 |Range 2 Berm (North South) 0"tp 3" 94 U 506 J 82.67 87.6 J 3194 10200 J 66.67 U 1.2 U 62 70.9 J
07X5504 |Hillside Range 1 Berm 3"to 6" | 10267 U 246 J 1411.33 1550 J 2086.67 3650 J 77.33 077 U 506 533 J
07X5504-D |Hiliside Range 1 Berm 3"to6" | 100.33 u 37.3 J 1755 1640 J 2065 4330 J B85 0.8 U 443.33 615 J
07X8517 |Range 2 Berm {North South) Ito6" | 9533 U 39.9 J 112 88 J 2302 2590 J 68 U 1.1 U 70 107 J
07X8S03 _|Hillside Range 1 Berm 6" to 12" 97 u 16.8 J 1269.67 1340 J 1309.33 3920 J 70.33 0.66 u 293.33 428 J
07X5503-D [Hillside Range 1 Berm 6"to 12"| 96.67 U 10 J 865.33 484 J 1076.33 1330 J 86.67 07 U 334.67 409 J
07X5517 jRange 2 Berm (North South) 6" to 12" 88 u 1.9 J 33 27.5 J 464.33 922 J 80.67 0.76 U 54.67 71 J
ANTIMONY CCPPER LEAD TIN ZINC
[Correlation Coefficient "r" = 0.686 0.980 0.801 -0.249 0.979

*** 1/2 Nondetect concentration used for statistics and graphical analysis




TABLE 3-2

HUMAN HEALTH SCRLEENING COMPARISONS

NSWC CRANE
CRANE, INCHANA

Location Description ANTIMONY COPPER LEAD TIN ZINC ANTIMONY COFPPER LEAD TIN ZINC
All Resulls {mg/kg)| Human Health Screening Level ) 3.1 310 400 4700 2300 31 310 00| 4700 2300
Oto 3" "o
Hillside Rarwje 1 Firing Lane 77.33 U 22.67 18 55.33 ] 49.67 83.33 u 2367 Uf 2267 B4 U 41.33
g;iggg; Hillsice Hage 1 Fin':g Lane 75 U] 233 2 53.33 U 50.67 B3 Ul 387 2533 5933 | U 4467
Q7XCP03 Hillside Range t Firing Lane 7767 | U | 4467 23.33 5533 | U 127 [ U 75 18.33 583 [ U 196
Q7XCPO4 Hillside Range 1 Finng Lane 80.67 U 52.67 3 57.33 U 199 | Bax ] 86.33 30.67 60.67 236,67
07XCP05 Hilside Range 1 Firng Lang 83.33 u 31 56 59.33 [ 4333 50 U 30.67 4. 54 il 47.33
D7XGPOB Hilside Range 1 Firing Lane 8¢ u 48 18.67 58.33 137.67 8033 | U] 10867 2667 5667 | W[ 21967
07XCF06-lab Hiliside Range 1 Firing Lane 0.61 U 75.4 J 25.2 0.94 u 207 J NA NA NA NA NA
07XCPO7 Hillside Range 1 Firing Lane 80 U 24 53 55 40.57 87.67 U 24.33 50.67 74.67 40
Q7XCP0B Hillside Range t Firing Lane 7967 J 24.33 35 67.33 50 83.33 1] 23 U 55.33 59 U 40,33
D7ACPO9 Hillside Range 1 Firing Lane 7767 u 58.33 135.33 58 47.33 87 1] 28 42.67 71.33 50
07TXCP09-D Hillside Range 1 Firing Lane 7667 | U 34 100 54.33 U 4167 NA NA NA NA. NA
07XCP10 Hillside Hange 1 Firing Lane 80 U 2367 193 57 U 61 96.67 U 30 56.67 6867 V] 39
07XSS01 Hillside Range 1 Berm 82.67 U 35 48.67 58.67 U 43 92 U 25.67 U 30.33 77.33 44.67
D7XS502 Hillside Range 1 Berm 8833 | U 6 62.67 Ul 12133 88 1 9 70 TR
07X5803 Hillside Range 1 Berm 96.33 U 6 70.67 23 98.33 U & 70.33 U 2BA.33
07X5503-lab Hillside Range 1 Berm 0.8 J ; S ¢ 14 U 262 J NA NA NA NA NA
07XS5503-D Hillside Range 1 Bermn NA NA NA NA NA NA NA NA NA, NA
07X5503-D-lab Hillside Range 1 Berm NA NA NA | NA NA NA NA NA NA NA
07X5504 Hillside Range 1 Berm 84.67 U 0.6 6 64 67 181 10267 | U 7133 506
07XS504-tab Hillside Range 1 Bem MNA NA NA NA NA J J J 0.77 u £33
07X5804-D Hilside Range 1 Berm NA NA NA NA NA 10033 | U 85 44333
Q7XS804-D-lab Hillside Range 1 Berm NA NA NA NA NA J + J 08 U 615
07X8505 Hillside Range 1 Berm 87 U 62 U 135.67 82 u 73.33 22233
G7XS506 Hillside Range 1 Berm 78.67 U k)l 137 55.67 U 5967 247.23 1] 24 .67 ] 56 60.33 1] 56.33
D7%SS07 Hillside Range 1 Berm B% U 48 360 B3.67 ] 60 8533 | U 53 8 .50 20,67
07XSS{7-lab Hillside Range 1 Berm 2.8 J 43 J 396 0.77 u 789 J NA NA NA NA NA
07X5508 Hillside Range 1 Berm B6.33 1] 76.67 6.6 61.67 U 60.67 91.33 U 57.33 225 6867 51.33
07X5508 Hillside Range 1 Berm B3.67 U 44 109,67 59.67 U 63.67 8467 u 40.33 B4 9667 55.67
07X8510 Hillside Range 1 Berm BO.67 u 34.33 26.33 1 63.33 U 61.33 9. U 24.67 U 45 7233 43
07XCP11 Range 2 Firing Lane (North South) 87.33 U 40 25 64 87 94.33 U 33 2.33 84 6%
07XCP12 Range 2 Firing Lane (Narth South} 50.33 Y 23.67 36.23 ] 97 §7 85 M 23 U 27.67 63_.37 59
07XCP13 Hange 2 Firing Lane (North South) 77 u 2133 1] 18.67 55 Y 40 81.33 U 218 | U 19.67 58 | 42
CTXCP14 Range 2 Firing Lane (NorinSouthy | 77.33 | U 21 U] 1433 5 32.67 w3 Jul 23 Jul a3 7167 4633
O7XCP15 Range 2 fining Lane {(North South) | 6067 [ U} 2167 [ U 26 5767 | U 59 34 Ul 257 U] 23133 62.67 48.67
07XCP15-D Range 2 Firing Lane (North South) 84.33 U 2567 27 60 U 56.33 NA NA NA NA NA
Q7XCP16 Range 2 Firing Lane [North Southy) 78.67 L 2167 U 17 55.67 Y 45.33 86.33 U 2333 1] 21,67 61.33 U 52.33
Q7 XCP16-tab Range 2 Firing Lane (Nonb South 0.46 U 28 J 164 097 U 65.3 J NA NA NA NA NA
Q7XCP17 Range 2 Firing Lane (Nonh South 86 U 26 20.33 7167 45 53.33 U 25 1] 2267 66.33 U 52.33
07XCP18 Range 2 Firing Lane {Morth South 36 U 3567 22 61 1] 55 88.33 U 2833 23.67 76.33 53.67
07XCP1% Range 2 Firing Lane (North South} 81.33 U 2387 20.67 58 U 40.67 84.33 U 22 1] 18.67 56.33 48
O7XCP20 Range 2 Firing Lane (North Sowuthy 35 U 28.33 25.67 61.33 J 45.67 87.23 U 25.33 27 62 U 56
Q7XCP21 Range 2 Firing Lane (North South} 86.67 U °B.67 28.33 76 53 il u 28.67 1] 2767 71.33 1] 54 67
Q7XCP22 Range 2 Firing Lane {North South} 80.67 1] 22.67 18.33 57.33 U 4367 86 U 2367 1] 2%.67 [l U 43,67
07XS511 Range 2 Berm (North South) 70.67 U 3533 240 5867 58.67 85 u 23 U £3.33 60.33 u 41.67
07X5512 Range 2 Berm {North South) 81.67 U 3333 267 5767 J 50.67 8B.67 1] 24 67 140 61.33 U 53.33
07X5513 Range 2 Berm (North South) 81.67 ¥ 3233 308.67 58 U 50.67 84.33 1] 2867 106 56.33 1] 5233
07X5513-lab Range 2 Berm {Nonh South) 43 J 333 J 0.68 U 832 J NA NA NA NA NA
07X5513-D Range 2 Berm {North South) NA NA NA NA NA 86.67 U 2433 1] 91.33 58 ] 3667
07X5514 Range 2 Berm (North South) 9567 U 29 149.33 62 47 67 90.33 U 2667 63 64.33 u 57.67
07X5515 Aange 2 Berm (North South) 233 | U] 3133 62 53.33 Ul 5833 87 T 56.33 6167 |U| 5847
07%8516 Range 2 Berm (North South 84.33 U 56.67 60 U 48.67 89 U 39.33 306.67 63 1] 50
G7X5517 Rarge 2 Berm (North South 94 U §2.67 66.67 U B2 95,33 U 112 68 U 70
07X5517-lab Range 2 Barm (North South 0.5 1 87.6 J 1.2 u 70.9 J J 88 J 0 J 11 U 107
07X5518 Range 2 Bermn (North South 39 U 33.33 98.67 63.33 U §2.67 9t.33 1] 29.33 E4.67 i Y §2
D7X5519 Range 2 Berm (North South] 8867 | U 51 129.33 54.33 £9.33 9333t U| 2567 86.33 67 60.33
07X5520 Range 2 Berm {Nerth South) 9N.67 U 44.33 85.33 65.33 U 57 | 93 U 42.33 54 66.33 U 6267 |

1 Human heatth screening ‘evels provided are the USEPA Region 9 PRGs divided by a factor of 10, with the exception of lead, which is not divided by 10.

ANTIMONY COPPER LEAD TIN 7ING ANTIMORY COPPER LEAD TH ZING
a1 310 apo 4700 2300 3.1 310 400 4700 2300
& 10 12" 1210 24"
NA NA NA NA NA NA NA NA NA NA,
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA. NA NA NA NA
NA NA. NA NA NA NA NA NA NA A
NA NA. NA NA NA NA NA NA NA, NA
A NA NA NA NA_ 1| NA NA NA A NA
NA NA. NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA. NA NA NA NA. NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA, NA NA. NA NA
52 Ul 22 Jul aim & U 4167 ] U 2787 | U] 1767 5667 | U} 5067
93 U 623 D967 66 u 50 % Ul a7 U] 367 69 4
97 U 0.3 293.33 w33 |U] 63 125.67 7.3 5
8 I J J| oe6 [U| 428 {4 NA NA NA NA NA
%67 | U B6.67 TR NA NA NA. NA NA
1 J J 07 vl am | NA NA NA NA NA
95 1] 6 59 85.67 60 %067 |U] 29 14 5433 | U] 43
MA NA NA NA NA, NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
53 U 3 79 21567 8867 |U| 9733 13167 ) Ul srer
8833 | U 2 Ul 83 5267 | U| 4067 85 ul = U 2587 %033 | U| 423
w3 | U D 8 B86.67 % ] @67 {U| 5833 189 6467 5067
NA MA NA NA NA NA NA NA NA NA
10133 | U] 3567 129.67 8533 5733 8567 U] 233 [U| 1467 a1 U D
8767 | U| 4267 46.33 6267 | U 55 8367 |U| 23 [U| 153 593 | U 7]
% U 26 ol Y, 68 U wsr 8867 JU| o4 Ul 137 67.67 ITER)
NA NA NA NA NA NA NA NA. NA NA
NA NA NA NA NA NA NA NA NA. NA.
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA. NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA TA NA NA
A NA NA NA NA NA NA. NA NA NA
M3 | U| 233 |U| 303 6567 I 863 | U] 2667 52 87.35 54.33
58 Ul 543 U] 567 X | U] 473 67 | U] 2 2067 6267 | U| 513
91 Ul =m U] 2.m; 64 U} szs7 89 U 24 U] 233 5067 | U 57
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
2 U 2567 36.33 76.33 53.67 10033 JU| 2w | U 22 7067 | 0 68
%3 |U| 23 U 24 w3 | U 56 ] | 9% U] % U] 1867 ] U 5567
88 U o587 30 6233 | U 50 867 | U] 7 22.33 %367 | U] 4833
88 U ES) B0.67 54,67 % Ul % U 667 8767 | U] 5067
Tl 775 |4 I o [0 7 ] NA NA, NA NA NA
9233 | U} 253 | U 20 6567 | U 52 % (Ul %58 [U] 203 81 2.3
103 | U 3567 24 84 53567 9067 |Ul 2667 |U| 1767 67 T
10033 ] U z7 U »2: 79.67 .03 9767 | U| 2967 2667 7 51




TABLE 3-3

ECOLOGICAL SCREENING COMPARISONS

NSWC CRANE
CRANE, INDIANA,
Location Description ANTIMONY COPPER LEAD TIN ZINC ANTIMCNY COPPER LEAD TIN ZING
All Results (mg/kg) | Ecological Screening Level ¥ 0.29 54 16 7.62 6.62 0.29 5.4 16 7.62 6.62
0to 3"
07XCPO1 Hillside Range 1 Firing Lane 77.33 3] 8 55.33 U G £9.33 U
07XCP02 Hillside Range 1 Firing Lane 75 U : 5333 | U 0 83 Il 57
07XCP03 Hillside Range 1 Firing Lane 7767 U 5533 | U 83 ] N |
07XCP04 Hillside Range 1 Firing Lane 8067 {U 5733 v 99 83.33 ] 8633 R
07XCP05 Hillside Range 1 Firing Lane 8333 { U 5 533 | 90 U w67 R
07XCP06 Hillside Range 1 Firing Lane 80 U B ; 8 ; 80.33 0 57 R
07XCPO6-lab Hillside Range 1 Firing Lane 0.61 U J J 0.94 U 0 J NA NA ] ]
07XCP07 Hillside Range 1 Firing Lane 80 u g 5 [ ]
07XCPO8 Hillside Range 1 Firing Lane 79.67 U 6 0
07XCP09 Hillside Range 1 Firing Lane 7767 U g 8 [ ]
07XCPG9-D Hillside Range 1 Firing Lane 7667 | U 00 5433 | U 6 [ |
07XCP10 Hillside Range 1 Firing Lane 80 U 6 : 57 ] 5 | ]
O7TXSS01 Hillside Range 1 Berm 8267 | U 8.6 5867 | U
07XS502 Hillside Range 1 Berm 56.33 | U [E 5 6267 | U |
07XS503 Hillside Range 1 Berm 96.33 U 00 619 0.6 [
07X5503-lab Hillside Range 1 Berm 0.8 J 89 J 6870 J 1.4 U 6 J b
07XSS04 Hillside Range 1 Berm 8467 U 0.6 59 64.6 8 Bl o557 I 7733
07XS5504-lab Hillside Range 1 Berm NA NA NA NA 24.6 3650
07XSS04-D Hillside Range 1 Berm NA NA NA NA 2065
07X5504-D-lab Hillside Range 1 Berm . NA NA NA NA 373 : 4330
07XS505 Hillside Range 1 Benm 87 U 62 U 2490
07XSS06 Hillside Range 1 Berm 7867 U 5567 | U
07X5807 Hillside Range 1 Berm 89 U 8 60 63.67 U
07X5507-1ab Hillside Range 1 Berm B J g J B J 0377 U
07XS308 Hillside Range 1 Berm B86.33 U 6.5 6 61.67 U 68.67
07X5809 Hillside Range 1 Berm 83.67 J 09.6 59.67 U 86.67
07XS810 Hillside Range 1 Berm 89.67 U 6 63.33 U 72.33
O7XCP11 Range 2 Firing Lane (North South) §7.33 U 40 5 8 9433 1] 8 5
Q7XCP12 Range 2 Firing Lane {North South) 80.33 Y 5 6 9 97.6 85 U 23 U 63.6
07XCP13 Range 2 Firing Lane {North South) 77 U 21.33 U 8.6 55 U 0 81.33 U 21.33 U 9 58 U
07XCP14 Range 2 Firing Lane (North South) 7733 |V 2 U 14.33 60 6 85.33 U 22.33 u 6 5
07XCP15 Range 2 Firing Lane (North South) 80.67 U 2167 U 6 57.67 U g B4 U 22.67 U 62 8 8.6
07XCP15-D Range 2 Fiting Lane (North South) 84.33 U 6 60 Y 6 NA NA NA NA A
07XCP16 Range 2 Firing Lane (North South) 78.67 U 21.67 t 55.67 U 86.33 U 23.33 U 6 61.33 U
07XCP16-lab Range 2 Firing Lane (North South) 0.46 u 8 J 9 J 0.97 U 6 J NA NA NA NA NA
07XCP17 Range 2 Firing Lane (North South) 86 u & 9 5 $3.33 U 25 U 6 66.33 U
07XCP18 Range 2 Firing Lane (North South) BE U 6 81 U 89.33 U 8 6 B B
07XCP19 Range 2 Firing Lane (North South) £1.33 U 6 B 58 u 0.6 84.33 U 22 U 9.6 6 B
07XCP20 Range 2 Firing L.ane (North South) 85 U 8 61.33 U 6 B7.33 U 62 U 5
07XCP21 Range 2 Firing Lane (North South) 86.67 U 8.6 8 5 101 U 2867 U 71.33 U
07XCP22 Range 2 Firing Lane {North South) 80.67 | 6 8 57.33 U 6 86 1) 2367 U B 61 u
07X5511 Range 2 Berm (North South) 7867 [ U - 8.6 8.6 85 L} 23 U 6 60.33 u
07X5812 Range 2 Berm {North South) 81.67 U B 57.67 Y 0.6 B88.67 U 6 0 61.33 U
07X5513 Range 2 Berm {North South) 81.67 U 8.5 58 U 6 84.33 U 8.6 8 56.33 U
07X5513-lab Range 2 Berm (North South) J J J 0.68 U B J NA NA NA NA NA
07X8513-D Range 2 Berm (North South) NA NA NA NA NA 86.67 U 24.33 U 58 U 5
07X5514 Range 2 Berm {North South) B5.67 U 9 9 B 90.33 U 6 6 64.33 U
07X8815 Range 2 Berm (North South) 8333 U £9.33 U 8 87 u B 66 61.67 U 8.6
07X5816 Range 2 Berm (North South) 84.33 U 6.6 g 60 U 8.6 89 U 9 0 63 U
07X85817 Range 2 Berm (North South) 94 U 82.6 g £6.67 U 6 95.33 U 68 U
07X5817-lab Range 2 Berm (North South) 0.6 J 87.6 J 00 J 1.2 U 0.9 J 9.9 J 88 J 0 J 11 U 0 J
07X5518 Range 2 Berm (North South) 89 U 98.6 63.33 U 6 91.33 U 9 646 65 U
07XS519 Range 2 Berm (North South) 88.67 u 4 69 93.33 U 9.6 88 6 60
07X8520 Range 2 Berm (North South) 91.67 U B 65.33 U 93 U] §6.23 U 62.6

2 Ecological screening levels provided are either USEPA Ecological Soil Screening Levels or USEPA Region 5 Ecological Screening Levels. Applicable only down 1o 6"



TABLE 3-4

OPR BACKGROUND METALS FOR SOIL GROUP 3

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
] TValie To]
use
Background Background Lab (NDs at
Sample Sample Parameter | Lab Result | Qualifier | Units 1/2)
[BG1SBA0101 ANTIMONY 0.53 U MG/KG [ 0.265
'BG1SBAQ401 ANTIMONY 0.37 U MG/KG | 0.185 |
BG1SBP0401 ANTIMONY 0.72 U MG/KG | 0.36
BG 1SBP0601-MAX ANTIMONY 0.61 U MG/KG | 0.305
BG1SBP0701 ANTIMONY 0.26 U MG/KG [ 0.13
BG1SBP0801 ANTIMONY 1.8 U MG/KG ] 09 |
BG 1SBP0901 ANTIMONY 3.2 U MGKG]| 16
BG3SBAQ101-MAX ANTIMONY 1.1 U MG/KG | 055
BG3SBA0301 ANTIMONY 0.71 U MG/KG | 0.355
BG3SBAO501 ANTIMONY 0.41 U MG/KG | 0.205
BG3SBMO0201 ANTIMONY 0.38 U MG/KG [ 0.19
BG3SBM0401 ANTIMONY 5.6 J MG/KG] 5.6
BG3SBMO06Q 1 ANTIMONY D.44 U MG/KG | 022
|BG3SBMO0701 ANTIMONY 1.4 J MGKG] 14
BG3SBMO08CH ANTIMONY 0.36 U MG/KG | 0.18 |
Average Antimen 0.83
BG1SBA0101 COPPER 9.8 MG/KG | 9.8
BG1SBA0401 COPPER 8.8 MG/KG| 88 |
BG1SBP0401 COPPER 9.8 MG/KG | 98 |
BG1SBP0601-MAX COPPER 12.2 MG/KG | 12.2
BG1SBP0701 COPPER 5.4 MGKG [ 54
BG1SBP080 1 COPPER 17.1 MG/KG [ 17.1
BG15BP0901 COPPER 9.4 MG/KG] 9.4
BG3SBAG101-MAX COPPER 6.5 MG/KG | 65
BG3SBAD301 COPPER 8 J MG/KG 8
BG3SBA0501 COPPER 75 MGKG]| 75
BG3SBM0O201 COPPER 76 MG/KG | 76
BG3SBMG401 COPPER 8.1 J MG/KG | 8.1
BG3SBMO601 COPPER 7.6 MGKG | 7.6
BG3SBMO701 COPPER 7.1 J MG/KG [ 7.1
BG3SBM0801 COPPER 79 J MG/KG | 7.9
Average Copper, 8.9
BG1SBAO101 LEAD 21.5 J MG/KG | 215
BG1SBAC401 LEAD 9.4 J MG/KG | 94
BG1SBP0401 LEAD 13.6 J MG/KG | 13.6
BG1SBP0601-MAX LEAD 143 J MG/KG | 14.3
BG1SBPC701 LEAD 10.7 J MG/KG | 10.7
BG1SBP08D1 LEAD 13.8 J MG/KG | 13.8
BG1SBP091 LEAD 13,7 J MG/KG | 137
BG3SBAQN101-MAX LEAD 13.1 J MG/KG | 13.1
|BG3SBAGR01 LEAD 19 J MG/KG | 19 ]
BG3SBAQ501 LEAD 12.3 J MG/KG | 123
BG3SBM0201 LEAD 16.6 J MG/KG | 166
BG3SBM0401 LEAD 14.2 J MG/KG | 14.2
BG3SBM0601 LEAD 17 .8 J MG/KG | 17.8
BG3SBMQ701 LEAD 20.6 J MG/KG [ 20.8 |
[8G3SBM0801 LEAD 14.3 J MG/KG | 14.3
[ Average Lead 15.0




TABLE 3-4

OPR BACKGROUND METALS FOR SOIL GROUP 3

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
Value to
use
Background Background Lab (NDs at
Sample Sample Parameter | Lab Result | Qualifier | Units 1/2)
BG1SBA0101 TIN 0.63 U MG/KG | 0.315
BG1SBA0401 TIN 0.53 ) MG/KG | 0.265
BG1SBP0401 TIN 0.67 U MG/KG | 0.335
BG1SBP0601-MAX TIN 0.77 U MG/KG | 0.385
BG1SBP0701 TIN 0.51 U MG/KG | 0.255
BG1SBP0801 TIN 0.8 U MG/KG 0.4
BG1SBP0901 TIN 0.6 U MG/KG 0.3
BG3SBA0101-MAX TIN 0.66 ) MG/KG 0.33
BG3SBA0301 TIN 0.82 U MG/KG | 0.41
BG3SBA0501 TIN 0.56 U MG/KG | 0.28
BG3SBMO0201 TIN 0.65 U MG/KG | 0.325
BG3SBM0401 TIN 0.59 U MG/KG | 0.295
BG3SBMO0601 TIN 1.2 U MG/KG 0.6
BG3SBMO701 TIN 1.2 U MG/KG 0.6
BG3SBM0801 TIN 0.52 U MG/KG | 0.26
Average Tin 0.36
BG1SBA0101 ZINC 37.6 J MG/KG | 37.6
BG1SBA0401 ZINC 24.4 J MG/KG | 244
BG1SBP0401 ZINC 41.4 J MG/KG | 41.4
BG1SBP0601-MAX ZINC 43.1 J MG/KG | 43.1
BG1SBP0701 ZINC 32.7 J MG/KG | 32.7
BG1SBP0801 ZINC 52.6 J MG/KG | 52.6
BG1SBP0901 ZINC 36.2 J MG/KG | 36.2
BG3SBA0101-MAX ZINC 34.1 J MG/KG | 34.1
BG3SBA0301 ZINC 377 J MG/KG | 37.7
BG3SBA0501 ZINC 30.2 U MG/KG 15.1
BG3SBM0201 ZINC 35.1 J MG/KG | 35.1
BG3SBM0401 ZINC 37.2 J MG/KG | 37.2
BG3SBMO0601 ZINC 40.2 J MG/KG | 40.2
BG3SBMO0701 ZINC 60.2 J MG/KG | 60.2
BG3SBMO0801 ZINC 28.1 J MG/KG | 28.1
Average Zinc 37.0
ANTIMONY COPPER LEAD TIN ZINC
Background
Average 0.83 8.9 15.0 0.36 37.0
HHRA 3.1 310 400 4700 2300
ANTIMONY COPPER LEAD TIN ZINC
Background
Average 0.83 8.9 15.0 0.36 37.0
ERA Screening
Level 0.29 5.4 16 7.62 6.62

Green-shaded cells = appropriate screening level taking background concentrations into effect
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4.0 HUMAN HEALTH RISK SCREENING EVALUATION

This section presents the results of the Human Health Risk Screening Evaluation (HHRSE) of chemical
concentrations detected in soils (0 to 24 inches below ground surface [bgs]) collected at the Old Fistol
Range {OFR) in 2004. As detailed in Section 3, soil samples were collected at Hillside Range 1 and
Range 2 and were analyzed for antimony, copper, lead, tin, and zinc using XRF field screening
technology; a subset of the samples were also submitted to a fixed-base laboratory for analysis. Based
on the data evaluation presented in Section 3, all available XRF and fixed-base laboratory data for
copper, lead, and zinc are evaluated in this risk assessment. However, only the fixed-base laboratory
data for antimony and tin are considered in the evaiuation because a reasonable correlation between the
XRF data and the fixed-base laboratory data could not be demonstrated for these metals. This is
primarily because all of the fixed-base laboratory data for tin and much of the fixed-based laboratory data
for antimony were non-detect results. Additionally, all of the XRF data for antimony and much of the XRF
data for tin were non-detect results. Basic descriplive statistics (i.e. concentration range detected,
frequency of detection, arithmetic mean, etc.) for the target analytes (antimony, copper, lead, tin and zinc)
are presented in Tables 4-1 through 4-8 for the soils collected at various depths (0-6 inches, 6 to 12

inches, 12 to 24 inches) at the Hillside Range 1 and Range 2 berms and firing lanes.

Information on the selection of chemicals of potential concern, exposure assessment, characierization of
estimated potential human health risks, uncertainty analysis, and summary and conclusions for the risk

screening are contained in Sections 4.1, 4.2, 4.3, 4.4, and 4.5, respectively.

41 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Chemicals of potential concern {COPCs) are the target analytes detected in an environmental media that
are selected for evaluation in a risk assessment. Antimeny and copper were selected as COPCs
because, as summarized in Table 3-2, the maximum detected soil concentrations exceed one-tenth the
U.S.EPA Region 9 preliminary remediation goais {PRGs} established for these non-carcinogenic
chemicals. The PRGs are chemical concentrations corresponding to fixed levels of risk (i.e., a Hazard
Quotient (HQ) ot 1 for non-carcinogenic chemicals or a lifetime cancer risk of 1E-06 for carcinogenic
chemicals). One-tenth the PRG is typically recommended by U.S.EPA Region 5 as the COPC screening
criteria for non-carcinogenic compounds to account for the potential cumulative effects of multiple
compounds affecting the same target organ. Zinc and tin were not selected as COPCs because the
maximum detected concentrations of these non-carcinogenic chemicals do not exceed one-tenth the
U.S.EPA Region 9 PRG.

080203/P (Addendum) 441 CTO 0160
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Lead was selected as a COPC because the maximum detected concertration exceeds the U.S.EPA
OSWER screening level of 400 mg/kg (U.S. EPA, 1994). Guidance from the Office of Prevention,
Pesticides, and Toxic Substances (OPPTS) and the OSWER recommends 400 mg/kg as a screening
level tor lead-contaminated soll in a residential setting, where children are frequently present (USEPA,
1994). OPPTS aiso identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with
soil by children in a residential setting is less frequent. Guidance from the USEPA Technical Review
Workgroup (TRW) for Lead indicates that “a reasonable screening level for lead in soils at
caommercial/industrial {i.e., non-residential} sites is 800 mga/kg” for a typical non-contact intensive worker
(USEPA, 2004).

Antimony, copper, and/or lead were detected at cancentrations exceeding the COPC screening levels in
the berm soil samples collected from the 0 to 12 inch interval at both ranges. Consequently, data sets for
samples collected from this depth interval in the berms are evaluated in this risk assessment. None of the
target analytes were detected in soils from the firing lanes or in soils greater than 12 inches bgs at

concentrations exceeding the COPC screening levels.

4.2 EXPOSURE ASSESSMENT

This section presents the expesure assessment for the OPR at SWMU 7. Receptors evaluated in the risk
assessment are identified. The methodology used to determine the exposure point concentration (i.e.,

the concentration to which a receptor is exposed) is presented.

As described in more detail in Section 1, the OPR is located in the central pottion of NSWC Crane and is
an un-maintained area less than 3 acres in size. The site is overgrown and is bound to the south by the
ORR. The areas to the west, north, and east are forested.  Topographically the site is relatively flat
except for the hillside berm area. The elevation across the OPR varies from approximately 510 feet AMSL
in the south ta 525 feet AMSL to the north, east, and west. The OPR is located in a floodplain formed
from a tributary stream channel of Turkey Creek. Surface water drainage from the area flows to the east.

Depth to groundwater is less than 10 feet below ground surface.
The base does not have any current plans te develop the OPR at SWMU 7. Consequently, under current
and anticipated future land use, the following receptors are the most likely individuals to be exposed to

COPCs in soils at the site.

« Base personnel engaged in site maintenance activities (cutting grass, etc.).

e Trespassers.

080203/P {Addendum) 4-2 CTO 0160
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These receptors may be exposed to COPCs in soils at the ranges via direct contact (i.e., incidental
ingestion, dermal contact) or via inhalation of airborne soil particulates from the site. However, for the
purposes of this risk screening, this exposure assessment will assume that a hypothetical future resident
or typical industrial worker may be exposed to the COPCs in the soils. The exposure assessment
assumptions (e.g., soil ingestion rates, etc) are those specified in the calculation of the Region 9 PRGs
for the hypothetical future resident and the typical industrial worker. (The exposure assessment

methodology for the Region 9 PRGs is presented in Attachment A.)

The exposure point concentration {EPC} is the COPC concentration to which the receptor is exposed.
Per U.S.EPA guidénce, the arithmetic mean concentration is recommended as the EPC for lead and the
95 percent upper confidence limit (UCL) on the arithmetic mean is recommended for other chemicals. If a
soil data set evaluated in this risk assessment contains fewer than 10 samples (e.g., the soil data sets for
antimony), the EPC is defined as the maximum detected concentration {with the exception of lead). If a
s0il data set evaluated in the risk assessment contains greater than 10 samples, the 95 percent upper
confidence limit (UCL) on the arithmetic mean, which is based on the distribution of the data set, is
selected as the EPC {with the exception of lead). EPCs are calculated following USEPA's Calculating
Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites {USEPA, 2002)
and using the U.S.EPA Pro-UCL software.

4.3 RISK CHARACTERIZATION

The risk characterization of antimony and copper concentrations in soils is conducted using the simple
risk-ratio techrique described in the following paragraphs. The risk characterization for lead is conducted
by a qualitative comparison of arithmetic mean lead concentrations in soils to the aforementioned EPA
risk benchmarks {400 mg/kg and BOO mg/kg for the residential and industrial land use scenarios,
respectively.)

The risk characterization of antimony and copper concentrations detected in OPR soils are presented in
Tables 4-9 through 4-16. Non-cancer risk estimates were developed for the hypothetical future resident
and typical industrial worker using the EPC concentrations calculated for COPC concentrations in soils
{as described above}, and available Region 9 PRGs. As noted previously, the EPA Region 9 PRGs for
antimony and copper (selected as COPCs) represent a Hazard Index of 1 (i.e., the no adverse effect
concentration) for non-carcinogens. Thus, risk estimates were developed using a simple ratio-ing

technigue:

080203/P {Addendum) 4-3 CTO 0160



NSWC Crane

SWMU 7 OPR Soil Addendum Report

Revision: 1

Date: September 2005

EPA Region 9PRG _ HazardIndex of 1or Cancer Risk Estimate of 1E - 06

EPC for COPC

7?Hazard Index or Cancer risk Estimate

Section: 4
Page 40l 8

Risk estimates (hazard indices) for the hypothetical future resident and the typical industrial worker

exposed to antimony and copper are summarized below:

AREA HAZARD INDEX HAZARD INDEX
RESIDENTIAL INDUSTRIAL

Hillside Range 1 Antimony — 0.99 Antimony— 0.075
Berm Copper-0.46 Copper — 0.034
0 - B soils Towal - 1.4 Total - 0.11
Hillside Range 1 Antimony- 0.54 Antimony — 0.041
Berm Copper-0.38 Copper - 0.028
6-12" soils Total - 0.92 Total ~0.069
Range 2 Antimony — 1.6 Antimony - 0.12
Berm Copper—0.015 Copper ~0.0012
0 — 67 soils Total — 1.6 Total -0.12
Range 2 Antimony - 0.38 Antimony— 0.029
Berm Copper—0.0079 Copper - 0.0006
B-12” soils Total - 0.39 Total - 0.03

The total hazard indices calculated for the typical industrial worker are ali less than one indicating that

adverse non-carcinogenic health effects are not anticipated under the conditions established for the

exposure assessment. The total hazard indices caiculated for the hypothetical future resident exposed to

antimony in the 0 to 6 inch surface soils in the berms equal or marginally exceed the EPA benchmark of

1. The non-cancer risk estimates for antimony are likely over-estimated because, as previously indicated,

the maximum detected concentration for antimony was evaluated as the EPC. However, as discussed

below, lead concentrations detected in the O to 6 inch soil samples collected from the berms also exceed

U.5.EPA benchmarks.

Arithmetic mean lead concentrations for the berm soil samples collected within the 0 to 24 inch depth

interval are summarized below:

AREA MAXIMUM 85 % UCL ARITHMETIC MEAN
CONCENTRATION (mag/kg)2) (mg/kg)2
(mg/kg)®
Hillside Range 1 6530 2380 1280
Berm
0-6 inches bgs
080203/P (Addendum) 4-4 Cio 0160
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AREA MAXIMUM 85 % UCL ARITHMETIC MEAN
CONCENTRATION (ma/kg)? (mg/kg)?
(mg/kg)H®
Hillside Range 1 2610 2160 719
Berm
6-12 inches bgs
Hillside Range 1 189 116 58.3
Berm
12-24 inches bgs
Hiflside Range 1 135 48.8 391
Firing Lane
0-6 inches bgs
Range 2 6700 4030 625
Berm
0-6 inches bgs
Range 2 693 387 97.5
Berm
6-12 inches bgs
Range 2 64.7 3841 28.8
Berm
12-24 inches bgs
Range 2 36.3 24.9 23.2
Firing Lane
0-6 inches bgs

1 The location of the maximum concentration is provided in Tables 4-1 through 4-6, _ .
2 Bold-ttalicized values exceed benchmarks for both residential and industrial land use scenarios.
Underlined values exceed residential, but not industrial benchmarks.

Arithmetic mean lead concentrations in the Hillside Range 1 berm soils at O to 0.5 ft bgs exceed U.S.EPA
henchmarks for both the residential and industrial land use scenarios (400 mg/kg and 800 mg/kg,
respectively). Arithmetic mean lead concentrations in the Hillside Range 1 berm soils at 0.5 to 1 ft bgs
and Range 2 berm soils at 0 to 0.5 {t. bgs interval exceed the U.S.EPA benchmark for residential land use
scenario, The maximum detected lead concentrations in the Hillside Range 1 and Range 2 berm soils
are approximately 8 times the U.S.EPA benchmark for industrial land use and approximately 16 times the
U.S.EPA benchmark for residential land use. The maximum concentrations in the Hillside Range 1 and
Range 2 firing lane samples do not exceed U.S.EPA benchmarks for receptor exposure o lead in soils
assuming residential or industrial land use.

4.4 UNCERTAINTY ANALYSIS

The following significant sources of uncertainty should be considered when interpreting the resulls of this

HHRSE of the 2004 analytical results for antimaony, copper, lead, tin, and zinc:
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* The fixed-base lab data only for antimony and tin were evaluated in the risk analysis. The XRF data
for tin and antimony were not evaluated because, as discussed in Section 3, a reasonable correlation
between the XRF data and the fixed-base lab data could not be demcenstrated for these metals. This
is primarily because all of the fixed-base lab dala for tin and much ol the fixed-based lab data for
antimony were non-detect results. Additionally, all of the XRF data for antimony and much of the
XRF data for tin were non-detect results. This is not considered a significant source of uncertainty for
the risk evaluation because several of the samples targeted for fixed-base lab analysis for antimony
and tin were collected from areas demonstrating the highest lead contamination (based on XRF
analysis). These areas are also the areas likely to demonstrate elevated antimony and tin
concentrations. More importantly, both fixed-base and XRF data indicate that lead is the primary
contaminant of concern. The correlation between the XRF data for lead and fixed-base lab data is
reasonable (see Section 3, correfation coefficient = 0.8}). Consequently, the spatial distribution of
metals contamination at the OPR is adequately demonstrated using the available data (fixed-base
and XRF) for lead.

* As noted above, positive detections were reported for tin for some soil samples based on the XRF
ahalysis. However, these results should be considered faise positives because although tin was
detected in some XRF samples from locations targeted for both XRF and fixed-base lab analysis, tin
was not detected in any of the fixed-base lab samples from these same locations. The detection
limits for the fixed-base lab samples were an order of magnitude lower than the detection limits

reported for the XRF samples.

* As detailed in Section 3, three instrument readings were collected for each soil sample analyzed in
the field using XRF technology. The final reading reponed in this assessment for a sample location is
the average ot those readings (positive and/or non-detect instrument readings) for each sample.
Conservatively, non-detect results were not divided by a factor of two before the average soil
concentration was calculated for a location. Consequenrtly, final readings that are based on a
combination of individual positive detections and non-detect results (e.g., one positive instrument

reading and two non-detect readings) may be biased high.

+ This risk evaluation focuses on shallow soit samples (i.e., 0 to 24 inches bgs) specifically coliected
from the berms and firing lanes of Hillside Range 1 and Range 2 in 2004 and analyzed for antimony,
copper, lead, tin, and zinc. However, a previous HHRSE (TtNUS, 2002) presented a risk

characterization of three polyaromatic hydrocarbons (PAHs), two energetics (2,4,6-trinitrotoluene,
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2 6-dinitrotoiuene), and three metals (arsenic, beryllium, and manganese) detected in shallow and
subsurface soils from sampling locations more widely dispersed across the site. The November 2002
HHRSE concluded that risk estimates developed the future typical worker or resident hypothetically
exposed the concentrations of these analytes in the shallow soils at the OPR do not exceed the EPA
benchmarks typically used to determine the need for environmental remediation. The risk
characterization results for the previous November HHRSE do not impact risk characterization results
and conclusions presented in this assessment (and vice versa). None of the COPCs evaluated in this
assessment are carcinogens. Consequently, the cumulative cancer risk estimates presented in the
November 2002 HHRSE for the shallow soils do not change. The non-cancer risk estimates
presented in the November 2002 HHRSE for shallow soils are based on arsenic concentrations in the

shailow scils: the hazard indices do not exceed 0.5.

* Using the entire concentration range for computing correlation of XRF to laboratory results for lead
(see Figure 3-3), it appears that a few fixed-base laboratory results greater than 1,000 mg/kg could
be skewing predicted concentrations (based on the reported XRF concentrations), especially at low
concentrations. If the correlation plot for lead was used to estimate laboratory concentrations from
XRF data, the minimum value that couid be obtained would be approximately 600 mg/kg. this results
in significant uncertainty in the use of XRF lead data helow 1,000 mg/kg. Therefore, it may be
prudent to consider the correlation for the low concentration range (i.e., <1,000 mg/kg), where
laboratory and XRF agreement was very good, to be different than the high range where the
agreement was less robust. This could yield different conclusions regarding the depth of soil that
exceeds certain cleanup goals than if the entire range of the correlation plat is used. Also, the
uncertainty indicated by the correlation plot for lead in this case suggests that should confirmation
samples be collected, they should be analyzed at fixed-base laboratory.

4.5 SUMMARY AND CONCLUSIONS

Antimony, copper, and lead were detected in soils at concentrations exceeding screening levels typically
recommended by EPA Region 5 to select chemicals of potential concern for human health risk
assessment. Two human receptors ({the hypothetical future resident and typical industrial worker) were
evaluated for health risks potentially resulting from exposure to these metals, Non-cancer risk estimates
for antimony equal or marginally exceed the EPA non-carcinogenic benchmark (a hazard index of 1)
when the hypothetical future resident exposure to shallow soils (i.e., 0 to 6 inches bgs) in the berms is
evaluated; the hazard indices for copper do not exceed 1. The non-cancer risk estimates calculated for
antimony and copper do not exceed 1 when the typical industrial worker is evaluated. Arithmetic mean

lead concentrations calculated for soil samples from the 0-to-6 inch interval at the Hiliside Range 1 berm
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exceed the U.S.EPA benchmarks for industrial and residential land use (i.e., 800 mg/kg and 400 mg/kg,
respectively). Arithmetic mean Jead concentrations calculated for soil samples from the 6-t0-12 inch
interval at the Hillside Range 1 berm and the O-to-6 inch interval at Range 2 berm only exceed the
U.S.EPA benchmarks for residentiai use (i.e., 400 mg/kg). However, localized lead concentrations in
these sroils also exceed the U.S.EPA benchmark for worker exposure to lead by a factor of approximately
3 or more. Arithmetic mean iead concentrations for deeper berm soils or soils in the firing lane of either

range do not exceed U.S.EPA benchmarks for exposure to lead.
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TABLE 441

SUMMARY OF DESCRIPTIVE STATISTICS
HILLSIDE RANGE 1 BERM SURFACE SOIL (0-6")
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

# Detections » |

Arithmetic

Range of Frequency Range of Mean Avarage of Location of Region 8 |4 Detections| Ecological COPC Eco COPC Exposure Point
Parameter Detections of Detection| Nondetects | Concentration | Positive Detects | Maximum Detect | PRG > PRG | Screening Level ®| Screening Level | Concentration ©
Inorganics {mg/k
ANTIMONY 284-3084J 313 18.4 19.4 07X8503 3t 5] 0.29 3
COPPER 31- 14814 17/20 24.7-267 358 419 07XS304 3100 Q 5.4 17 1413
LEAD 26.3-6532 J 20/20 1277 1277 07X5503 400 10 18 20 2380
TIN - 0/3 0.77-1.4 0.49 e - 47000 0 7.62 0
ZINC 40.7 - 520 J 20/20 - 124 124 07XSS04 23000 [¢] 6.62 20 240

1} U.S.EPA Region 9 Preliminary Remediation Goal {PRG), November 2004,
2) These are the agreed upon NSWC Crane COPC selection criteria fer ecalegical risk assessment {see Tables 5-1 through 5-4).
3) Cafculated using U.S.ERPA Pro-UCL soltware (See Attachment A).

Note: Data for samples analyzed using both XRAF and laboratory techniques were averaged befora descriptive siatistics were calculated.




TABLE 4-2

SUMMARY OF DESCRIPTIVE STATISTICS
HILLSIDE RANGE 1 BERM SHALLOW SUBSURFACE SOIL (6 - 12)
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

Arithmetic # Detactions >

|j Range of Frequency of| Range of Mesn Average of Location of Ragion® | Detections| Ecclogical COPC Eco COPC Exposure Point
Parameter Detections Detection | Nondetects | Concentration | Positive Detects| Maximum Detect| PRG ™ >PRG __|Screening Level ® | Screening Level | Concentration ®!
Inorganies {mag/kg}
ANTIMONY 16.8 J 11 - 16.8 16.8 Q7X8803 31 4 0.29 1 e
COPPER 35.7 - 1304 J 70 24 - 26 335 473 07X5503 3100 0 5.4 7 1168
LEAD 23,7 - 26815 J 10/10 - 719 719 Q7X5503 400 3 16 10 2155
TIN -— 0/ 0.66 0.33 - - - 47000 0 7.62 Q -
ZING 40,7 -381J 10/10 -— 103 103 07XS803 23000 Q 6.62 10 247

1} U.S.EPA Region 9 Preliminary Remediation Goal (PRG), November 2004.
2) These are he agreed upon NSWC Crane COPC selection criteria for ecological risk assessment (see Tables 5-1 through 5-4).

3) Calculated using U.S.EPA Pro-UCL software (Ses Attachment A),

Note: Data lor samples analyzed using both XRF and laboratery techniques were averaged belore descriplive statistics were calculated.



TABLE 4-3

SUMMARY OF DESCRIPTIVE STATISTICS
HILLSIDE RANGE 1 BERM DEEP SUBSURFACE SOIL (1 -2 FT)
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA
Arithmetic # Detections >

Rangeof | Frequency | Range of Mean Average of Location of Region @ | # Detections | Ecological COPC Eco COPC Exposure Point
Parametar Detections |of Detection| Nondetects | Concentration | Positive Detects | Maximum Detect| PRG " > PRAG Screening Level ® | Screening Level | Concentration @)
Inorganics (mga/ke)
COPPER 29-97.3 4/10 223-277 32.1 619 07XSS05 3100 0 5.4 4 73.9
LEAD 13.7 - 189 10/10 58.3 58.3 07XS807 400 9] 16 6 116
ZINGC 33-58 10/10 47.2 47.2 Q7XSS03 23000 9] 6,62 10 51.6

1) U.S.EPA Region 9 Praliminary Remediation Goal (PRG), November 2004.
2) These are the agreed upan NSWC Crane COPC selaclion crileria for ecological risk assessment (see Tablas 5-1 thraugh 5-4),
3} Calculated using U.5.EPA Pra-UCL software (Ses Attachment A).

Note: Data tor samples analyzed using both XRF and laboratory tachnigues were averaged before descriptive statistics were calculated.




TABLE 44

SUMMARY OF DESCRIPTIVE STATISTICS
HILLSIDE RANGE 1 FIRING LANE SURFACE S0IL (0 - 6")

OLD PISTOL RANGE
NSWC CRANE
CHANE, INDIANA
Arithmatic # Detoctions >

Range ol |Frequencyof| Range of Maan Average of Locatian of Region 9 | 4 Detections | Ecological CORPC Eco COPC Exposure Point
|Parameter Detections Detection | Nondatects | Concentration | Positive Detects | Maximum Detect | PRG ™ > PRG Screening Level ® | Screening Level | Concentration
Inorganics (mg/kg)
ANTIMONY - Vi 0.61 0.31 -—- --- 31 --- 0.29 - -
COPPER 22.7 - 104 18/20 23-23.7 40.3 43.5 Q7XCP06 2100 o 54 18 51.2
LEAD 18- 135 20/20 - 39.1 38.1 Q7XCPO9 400 0 16 20 48.8
TIN - 0/1 0.94 0.47 -— --x 47000 - 7.82 e ---
|ZINC a9 - 337 20/20 - 54.8 94.8 Q7XCP04 23000 0 .62 20 177

1) L.S.EPA Region 9 Preliminary Aemediation Goal (PAG), November 2004.
2) These are the agreed upon NSWC Crane COPC selecticn critena for ecological risk assessment (see Tables 5-1 through 5-4).
3) Calculated using U.S.EPA Pro-UCL software (See Attachment A).

Note: Data for samplas analyzed using both XAF and laboratory techniques were averaged before descriptive statistics were calculated.




TABLE 4-5

SUMMARY OF DESCRIPTIVE STATISTICS
RANGE 2 BERM SURFACE SOIL (0-6)
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA
Arithmetic # Detections >

Range of Frequency | Range of Mean Averags of Location of Region 9 | # Detections | Ecological COPC Eco COPC Exposure Point
Parameter Detections | of Detection| Nondetects | Concentration | Positive Detects| Maximum Detect | PRG > PRG Screening Level ® | Sereening Level | Concentration ™
Inorganics {m )
ANTIMONY 43J-5086J 313 v 31.6 318 07XSS17 31 2 0.29 3 ---
COPPER 247-1004J 19/20 23 38.5 40.9 07X8817 3100 0 5.4 19 47.7
LEAD 54 - 6897 J 20/20 - 525 525 07X8817 400 3 16 20 4029
TIN - 0/3 0.68-1.2 J.50 === -— 47000 0 7.682 0 -
ZINC 437 -88.5J 20/20 - 58.8 58.8 07XS817 23000 0 6.62 20 62.6

1) U.S.EPA Region 9 Preliminary Remediation Goa! (PRG), Novamber 2004,
2) These are the agreed upon NSWC Crane COPC selection criteria for ecological risk assessment (see Tabies 5-1 through 5-4).
3) Calculated using U.S.EPA Pro-UCL software (See Attachment A).

Mote: Data lor samples analyzed using both XRF and laboratory techniques were averaged betore descriptive statistics were calculatea.




TABLE 4-6

SUMMARY OF DESCRIPTIVE STATISTICS

RANGE 2 BERM SHALLOW SUBSURFACE SOIL (6 - 12%)

OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

# Detecticns »

Arithmetic

Range of Frequency Range of Moan Average of Location of Region® | ¥ Detections | Ecological COPC Eco COPC Exposure Point
Parameter Detections of Detection| Nondetects | Concentration | Positive Detects| Maximum Detect PRG ™ > PRG Scresning Level @ $creening Level | Concentration
inorganics (mg/kg)
ANTIMONY 11.8J 11 11.9 11.9 Q7X5517 31 0 0.29 1
COPPER 257 -357 4/10 23.3-27 19.2 29.3 07XS519 3100 o] 5.4 4 24.5
LEAD 20-683J 1010 47.5 97.5 Q7X8517 400 1 16 10 387
TIN b/ 0.76 0.38 - - 47600 0 7.62 0
ZINC 47.3-63.7 10/10 - 55.1 55.1 07X5519 23000 0 6.62 10 58.6

1) U.S.EPA Region 3 Preliminary Remediation Goal (PRG), Navember 2004,
2) These are the agreed upon NSWC Crane COPC selaction criteria for ecological risk assessmenl (see Tables 5-1 through 5-4).

3) Cakulated using U.S.EPA Pro-UCL sohware (See Attachment A).

Note: Data tor samples analyzed using both XRF and laboratory lechniques were averaged before descriptive statistics were calculated.




TABLE 4-7

SUMMARY QF DESCRIPTIVE STATISTICS
RANGE 2 BERM DEEP SUBSURFACE SOIL {1-2FT)

oLD

PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

Arithmetic # Detections >
Range of | Frequency | Range of Mean Average of Locetion of Region 9 |# Detections| Ecological COPC | Eco COPC Exposure Point
Parameter Detections |of Detection| Nondetects | Concentration |Positive Detecta| Maximum Detect| PRG ! > PAG | Screening Level ¥ |Screening Level| Concentration ™
Inorganics (mg/kg}
COPPER 26 -29.7 4/10 24-27.3 18.7 27.7 07TX8520 3100 Q 5.4 4 23.2
LEAD 17.7 - 64.7 10/10 -—- 28.8 28.8 07X8517 400 Q 16 10 38.1
ZING 45 - A8 1010 .- 53.9 53.9 07X5514 23000 0 6.62 10 57.3

1) U.5.EPA Region 9 Preliminary Remediation Geal (PRG), November 2004.

2) These are the agreed upon NSWC Crane COPC selection criteria for ecological risk assessment (ses Tables 5-1 through 5-4).

3) Calculated using U.5.EPA Pro-UCL software (See Attachment A).

Note: Data for samples analyzed using both XRF and laboratory techniques were averaged before descriplive statistics were calculated.




TABLE 4-8-
SUMMARY OF DESCRIPTIVE STATISTICS
RANGE 2 FIRING LANE SURFACE SOIL (0 -6")
OLD PISTOL RANGE
NSWC CRANE, CRANE, INDIANA

# Detections » Eco

Rsnge of Frequency | Range of | Arithmetic Mean | Average of Location of  [Region 9] ¥ Detections | Ecological COPC | COPC Screening | Exposure Point
Parameter Detections of Datection| Nondetects | Concentration | Positive Detects | Maximum Detect | PRG ! » PRG Screening Leve Level Concentration
Inorganics (mg/kg) -
ANTIMONY --- Q1 0.46 0.23 - 31 0 0.29 0 -
COPPER 19.4 - 40 12/24 21-287 19.7 27.9 O7XCP11 3100 1] 5.4 12 23.0
LEAD 14.3-36.3 24/24 - 23.2 232 G7XCP12 400 0 16 23 249
TIN --- [ 0.97 0.49 -~ - 47000 4] 7.6 0 -
ZINC 32.7-97.7 24/24 --- 53.3 53.3 O7XCP12 23000 0 6.6 24 58.4

1} V.S.EPA Region % Preliminary Remediation Goal {PARG), November 2004,
2) These are the agreed upcn NSWC Grane COPC selection criteria for ecological risk assessment (see Tables 5-1 through 5-4).

3) Calculated using U.S.EPA Pro-UCL scftware {See Attachment A).

Note: Data for samples analyzed using both XAF and laboratory technigques were averaged betore descriptive statistics were calculated.




TABLE 4-9

SUMMARY OF RESIDENTIAL HUMAN HEALTH RISKS AND HAZARDS FCR HILLSIDE RANGE 1 BERM
SURFACE SOIL (0-6")
CLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA
Incremental Lifetime Carcinogenic Estimated Non-Carcinogenic Hazard
@ |Exposure Point Risk (ILCR) Queotient (HQ)
Parameter Concentration PRG - . Primary Target PRG - Estimated
Residential' Estimated ILCR Organs®? Residential'"? HQ
0-6" {mg/kg) {mg/kg) (mg/kg)
Antimony 308 % NA NA Blood 0 9.9E-01
Copper 1410 NA NA Gastrointestinal 0 4.5E-01
Lead 1280 " NA NA CNS 4.0E+0 @
Total Carcinogenic Risk NA Total HI 1.4E+00

Target Organ His

Total Blood HI = 9.9E-01
Total Gastrointestinal Hl = | 4.5E-01

Footnotes:

1 - Region IX - Preliminary Remediation Goals (PRGs) Tables, October 2004,

2 - Primary Target Organs - Integrated Risk Information System (IRIS}.

3 - PRG is shaded if EPC exceeds 1/10th the PRG.

4 - Analyte name is shaded if EPC is greater than the carcinogenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calculate statistics.
6 - 99% Chebyshev UCL.

7 - Arithmetic Mean.

8 - Lead is evaluated qualitatively in Section 4.

Abbreviations:

EPC = Exposure Point Concentration ILCR = Incremental Lifetime Cancer Risk
CNS = Central Nervous System NA = Not Applicable - these COPCs are not carcinogens
HI = Hazard Index PRG = Preliminary Remediation Goal

HQ = Hazard Quotient UCL = Upper Confidence Level



TABLE 4-10

SUMMARY OF INDUSTRIAL HUMAN HEALTH RISKS AND HAZARDS FOR HILLSIDE RANGE 1 BERM
SURFACE SOIL {0-6")
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

. Incremental Lifetime Estimated Non-Carcinogenic Hazard Quotient
« | Exposure Point Carcinogenic Risk {ILCR) (HQ)
Parameter Concentration PRG - Estimated ILCR Primary Target PRG - Estimated HQ
Industrial'” Organs'? Industrial™®
0-6" (ma/kg) {mg/kg) (mg/kg)
Antimony 30.8 ¥ NA NA . Blood 41E+02 7.5E-02
Copper 1410 © NA NA Gastrointestinal 4.1E+04 3,4E-02
ead 1280 NA NA CNS 8.0E+02 ®)
Total Carcinogenic Risk NA Total HI 1.1E-01
Target Organ His
Total Blood Hl = 7.5E-02
Total Gastrointestinal HI = 3.4E-02
Footnotes:

1 - Region X - Preliminary Remediation Goals (PRGs) Tables, October 2004.

2 - Primary Target Organs - Integrated Risk Information System (IRIS).

3 - PRG is shaded if EPC exceeds 1/10th the PRG.

4 - Analyte name is shaded if EPC is greater than the carcinagenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calculate stalistics.
6 - 99% Chebyshev UCL.

7 - Arithmetic Mean.

8 - Lead is evaluated qualitatively in Section 4.

Abbreviations:

EPC = Exposure Point Concentratioh ILCR = Incremental Lifetime Cancer Risk
CNS = Central Nervous System NA = Not Applicable - these COFPCs are not carcinogens
HI = Hazard Index PRG = Preliminary Remediation Goal

HQ = Hazard Quotient UCL = Upper Confidence Level



TABLE 4-11

SUMMARY OF RESIDENTIAL HUMAN HEALTH RISKS AND HAZARDS FOR HILLSIDE RANGE 1 BERM
SUBSURFACE SOIL (6-12")
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

Incremental Lifetime Carcinegenic] Estimated Non-Carcinogenic Hazard Quotient
Parameter®® Exposure Pt.:int Risk (ILCR) _ (HQ)
Concentration PRG - . Primary Target PRG - Estimated
Residential'" Estimated ILCR Organs® Residential''® HQ
[e-12" (mg/kg) (mg/kg) (ma/kg)
Antimony 16.8 © NA NA Blood 0 5.4E-01
Copper 1170 ©® NA NA Gastrointestinal 0 3.8E-01
Lead 719 NA NA CNS 4.0E+0 ®
~ Total Carcinogenic Risk NA Total HI 9.2E-01

Target Organ His

Total Blocd H 5.4E-01

| =
Total Gastrointestinal HI = 3.8E-01

Footnotes:

1 - Region IX - Preliminary Remediation Goals (PRGs) Tables, Cctober 2004.

2 - Primary Target Organs - Integrated Risk Information System (IRIS).

3 - PRG is shaded if EPC exceeds 1/10th the PRG.

4 - Analyte name is shaded if EPC is greater than the carcinogenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calculate statistics.
6 - Adjusted Gamma 95% UCL.

7 - Arithmetic Mean.

8 - Lead is evaluated qualitatively in Section 4.

Abbreviations:

EPC = Exposure Point Concentration ILCR = Incremental Lifetime Cancer Risk
CNS = Central Nervous System NA = Not Applicable - these COPCs are not carcinogens
HI = Hazard Index PRG = Preliminary Remediation Goal

HQ = Hazard Quotient UCL = Upper Confidence Level



TABLE 4-12

SUMMARY OF INDUSTRIAL HUMAN HEALTH RISKS AND HAZARDS FOR HILLSIDE RANGE 1 BERM
SUBSURFACE SOIL (6-12")

Footnotes:

1 - Region IX - Preliminary Remediation Goals {(PRGs) Tables, October 2004,
2 - Primary Target Organs - Integrated Risk Information System (IRIS).

3 - PRG is shaded if EPC exceeds 1/10th the PRG.

Total Blood HI =
Total Gastrointestinal HI =

OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
Incremental Lifetime Estimated Non-Carcinogenic Hazard Quotient
@ | Exposure Paint Carcinogenic Risk (ILCR} (HQ)
Parameter Concentration PRG - . Primary Target PRG - Estimated
Industrial” Estimated ILCH Organs®? Industrial'"? HG
512" (mg/kg) —_(mg/kg) (mgrkg)
Antimony 16.8 NA NA Blood 4 1E+02 4.1E-02
Copper 1170 © NA NA Gastrointestinal 4.1E+04 2.9E-02
h 719 @ NA NA CNS 8.0E+0 &
Total Carcinogenic Risk NA Total HI 7.0E-02

Target Orqan His

4 1E-02
2.9e-02

4 - Analyte name is shaded if EPC is greater than the carcinogenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calcuiate statistics.
6 - Adjusted Gamma 95% UCL.
7 - Arithmetic Mean.

8 - Lead is evaluated qualitatively in Section 4.

Abbreviations:

EPC = Exposure Point Concentration
CNS = Central Nervous System
HI = Hazard Index

HQ = Hazard Quotient

{ILCR = Incremental Lifetime Cancer Risk

NA = Not Applicable - these COPCs are not carcinogens

PRG = Preliminary Remediation Goal

UCL = Upper Confidence Level



TABLE 4-13

SUMMARY OF RESIDENTIAL HUMAN HEALTH RISKS AND HAZARDS FOR RANGE 2 BERM
SURFACE SOIL (0-6")
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

Incremental Lifetime Carcinogenic| Estimated Non-Carcinogenic Hazard Quotient
Parameter® Exposure Point Risk (ILCR) . (HQ)
Concentration PRG - . Primary Target PRG - Estimated
Residentia)® | Sotmated ILCR Organs® Residential " HQ
0-6" (mg/kg) (mg/kg) (mg/kg)
Antimony 50,6 NA NA Blood 3.1E+01
4779 NA NA Gastrointestinal
Lead 625 NA NA CNS 4.0E+02
Total Carcinogenic Risk NA Total HI

Target Organ His

Total Blood HI = 1.6E+00
Total Gastrointestinal HI = 1.5E-02

Footnotes:

1 - Region IX - Preliminary Remediation Goals (PRGs) Tables, October 2004.

2 - Primary Target Organs - Integrated Risk Information System (IRIS).

3 - PAG is shaded if EPC exceeds 1/10th the PRG.

4 - Analyte name is shaded if EPC is greater than the carcinogenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calculate statistics.
6 - Approximate Gamma 95% UCL.

7 - Arithmetic Mean.

8 - Lead is evaluated qualitatively in Section 4.

. Abbreviations:

EPC = Exposure Point Concentration ILCR = Incremental Lifetime Cancer Risk
CNS = Central Nervous System NA = Not Applicable - these COPCs are not carcinogens
HI = Hazard Index PRG = Preliminary Remediation Goal

HQ = Hazard Quotient UCL = Upper Confidence Leval



TABLE 4-14

SUMMARY OF INDUSTRIAL HUMAN HEALTH RISKS AND HAZARDS FOR RANGE 2 BERM

NSWC CRANE
CRANE, INDIANA

SURFACE SOIL (0-6")
OLD PISTOL RANGE

Incremental Lifetime Carcinogenic

Estimated Non-Carcinogenic Hazard Quotient

Parameter'® Exposure Point _Risk {ILCR) (HQ)
Concentration PRG - . Primary Target PRG -
. t d .
industrial® | Eoimated ILCR Organs™® Industrial> | Estimated HQ
0-6" (mg/kg) (mg/kg) (mg/kg)
ANtimo 50.6 ¥ NA NA Blood 41E+02 1.2E-01
Copper 477 ® NA NA Gastrointestinal 4.1E+04 1.2E-03
ead 625 7 NA NA CNS 8.0E+02 @
Total Carcinegenic Risk NA Total HI 1.2E-01
Target Organ His
Total Blood HI = 1.2E-01
Total Gastrointestinal Hl = 1.2E-03
Footnotes:

1 - Region IX - Preliminary Remediation Goals (PRGs) Tables, October 2004,
2 - Primary Target Organs - Integrated Risk Information System (IRiS).

3 - PRG is shaded if EPC exceeds 1/10th the PRG.

4 - Analyte name is shaded if EPC is greater than the carcinegenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calculate statistics.
6 - Approximate Gamma 95% UCL.
7 - Arithmetic Mean.
8 - Lead is evaluated gualitatively in Section 4.

Abbreviations:

EPC = Exposure Point Concentration
CNS = Central Nervous System
H! = Hazard Index

HGQ = Hazard Quotient

{LCR = Incremental Lifetime Cancer Risk
NA = Not Applicable - these COPCs are not carcinogens

PRG = Preliminary Remediation Goal

UCL = Upper Confidence Level




TABLE 4-15

SUMMARY OF RESIDENTIAL HUMAN HEALTH RISKS AND HAZARDS FOR RANGE 2 BERM
' ' SUBSURFACE SOIL (6-12")
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

Incremental Lifetime Carcinogenic] Estimated Non-Carcinogenic Hazard Quotient
Parameter'® Exposure Point Risk (ILCR) (HQ)
i PRG - Pri PRG -
Concentration PRG - | Estimated ILCR fimary Ta(:)get . a | Estimated HQ
Residential Organs Residential* "
6-12" (mg/kg) (mg/kg) (mg/kg)
Antimony 11.9 9 NA NA Blood 3.8E-01
245 NA NA Gastrointestinal 3.1E+03
Lead 975 " NA NA CNS
Total Carcinogenic Risk NA Total HI
Target Organ His
Total Blood HI = 3.8E-01
Total Gastrointestinal HI = 7.9E-03

Footnotes:

1 - Region |X - Preliminary Remediation Goals (PRGs) Tables, October 2004,

2 - Primary Target Organs - Integrated Risk Information System (IRIS).

3 - PRG is shaded if EPC exceeds 1/10th the PRG.

4 - Analyte name is shaded if EPC is greater than the carcinogenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calculate statistics.
6 - Student-t or Modified-t UCL.

7 - Arithmetic Mean.

8 - Lead is evaluated qualitatively in Section 4.

Abbreviations:

EPC = Exposure Point Concentration ILCR = Incremental Lifetime Cancer Risk
CNS = Central Nervous System ‘ NA = Not Applicable - these COPCs are not carcinogens
HI = Hazard index PRG = Preliminary Remediation Goal

HQ = Hazard Quotient " UCL = Upper Confidence Level




TABLE 4-16

SUMMARY OF INDUSTRIAL HUMAN HEALTH RISKS AND HAZARDS FOR RANGE 2 BERM
SUBSURFACE SOIL (6-12")
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

incremental Lifetime Carcinogenic] Estimated Non-Carcinogenic Hazard Quotient
Parameter® Exposure Point Risk (ILCR} : (HQ)
Concentration PRG - ) Primary Target PRG - Estimated
Industriat™ Estlmateq ILCR Organs® Industriall"® Ha
6-12" (ma/kg) (mg'kg) . {(mg/kg)
Antimony 11.9 % NA NA Blood 4.1E+02 2.9E-02
Copper 245 NA NA Gastrointestinal 4.1E+04 6.0E-04
h 975 NA NA CONS 8.0E+02 ®
Total Carcinogenic Risk NA Total HI 3.0E-02

Jarget Organ His

Total Blood HI = 2.9E-02
Total Gastrointestinal HI = 6.0E-04

Footnotes:

1 - Region IX - Preliminary Remediation Goals (PRGs) Tables, October 2004.

2 - Primary Target Organs - Integrated Risk Infarmation System (IRIS).

3 - PRG is shaded if EPC exceeds 1/10th the PRG.

4 - Analyte name is shaded if EPC is greater than the carcinogenic and/or 1/10th the noncarcinogenic PRG.

5 - The maximum concentration was used because there is an insufficient number of samples to calculate statistics.
6 - Student-t or Modified-t UCL.

7 - Arithmetic Mean.

8 - Lead is evaluated qualitatively in Section 4.

Abbreviations:

EPC = Exposure Point Concentration ILCR = Incremental Litetime Cancer Risi
CNS = Central Nervous System NA = Not Applicable - these COPCs are not carcinogens
H! = Hazard Index PRG = Praliminary Remadiation Goal

HQ = Hazard Quotient UCL = Upper Confidence Level




ATTACHMENT A-1

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
HILLSIDE RANGE 1 BERM SURFACE SQIL SAMPLES (0-6")
OLD PISTOL RANGE
NSWC CRANE
CRANE INDIANA

Raw Statistics EPA's ProUCL
Frequency Mininum Maximum | Mean of | Mean of Standard | Coefficient Data Racommendad Commaents
Chemical of Detection Cetactad Detected All Positiva | Median | Deviation of Skewness | Qutlier?| Distribution UCLto Use
Number | Percent Samples [ Delects Variation
ANTIMONY 3/3 100% 28J 30.84 [ NA(Y) NA(1) | NA(1) NA(1) NA(1) NA({1) NA(T) NA(1) NA(1) NA[1) NA(1)
COPPER 17/20 B85% 31 1481 J 358 419 55.2 474 1.3 1.3 -- Non-parametric] 1413 99% Chebyshev(Mean, Std} UCL - -
LEAD 20/20 | 100% 26.3 6532 .J | 1277 1277 427 1681 1.3 1.8 Yes Gamma 2380 Approximate Gamma 95% UCL - -
/ \ ; G ! i i B}
ZINC 20/20 | 100% 40.7 520 J 124 124 62.5 119 0.96 2.3 Yes | Non-parametric 240 95% Chebyshev(Mean, Std} UCL --

Bolded and shaded values indicate that frequency of detection is less than 50 percent,

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

The Discordance Outlier test assumes normality after the maximum concentration is removed,
Only one outlier is tested for, the Discordance tesi does not test for multipte outliers.

B qualified data were evaluated as positive detections.

NA{1) - Not applicabls, thare are an insufficient number of samples to calculate statistics.
NA(5) - Not applicable, data distribution does not allow the statistic to be calculated.

NA(B) - Chemical was nol detacted, therefore statistics could not be calculated.




ATTACHMENT A-2

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
HILLSIDE RANGE 1 BERM SHALLOW SUBSURFACE SOIL SAMPLES (6 - 12")

OLD PISTOL RANGE
NSWC CRANE
CRANE INDIANA
Raw Statistics EPA's ProlUCL
Frequancy Mininum | Maximum | Mean of | Mean of Standard | Coefficient [ Data . Recommended Rationale
Chemical of Detection Detected | Detected All Positive | Median | Deviation of Skewness | Outlier?| Distnbution |  Distribution UCL 1o Use for
Number | Parcent Samples | Detects Variation Adjusied Adjustment
ANTIMONY | 1A 100% 15.8 J 16.8 J | NA{1) | NA{1] | NA{(1) | NA(1) NA(T) NA(1) | NA(T) NA(Y NA(1} NA(T) NA(1}
COPPER 7/10 70% 35.7 1305 J 335 473 52.5 456 1.4 1.3 - - Garnma Gamma 1168 Adjusted Gamma 95% UCL
LEAD 10410 | 100% 23.7 2615 J 719 719 99.3 1066 1.5 1.3 - - Gamma Gamma 2155 | Approximate Gamma 95% UCL [ Skewness
[ZINC 1010 | 100% 40.7 361 J 103 103 58.2 104 1.0 2.1 Yas | Not Gamma | Non-parametric | 247 {95% Chebyshev{Mean, Std} UCL

Bolded and shaded valuas indicate that fraquency of detection is less than 50 percant.

For non-delects, 1/2 sample quantitation limit was used as a proxy concantration.

The Discordance Outlier test assumes normality afler e maximum corcaentration is removed.
Oniy cna outlier is tested for, the Discordance test does not test for multiple outiiers.

B qualified data wers evaluated as positive detections.

NA(1) - Not applicable, there are an insufficient number of samples to calculals statstics.
NA(5) - Not applicable, data distribution does not aliow the statistic to be calculated.

NA(B) - Chemical was nat detected, therefore statistics could not be calculated.



ATTACHMENT A-3

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
HILLSIDE RANGE 1 BERM DEEP SUBSURFACE SOIL SAMPLES (1 -2 FT)
OLD PISTOL RANGE
NSWC CRANE
CRANE INDIANA

Raw Siatistics
Maximum | Mean of | Mean cf
Detectled

Fraquency Mininum
of Deteclion Detaclad

EPA's ProUCL
Reccmmended
UCL to Use

Standard | Coefficiant
Posilive | Median | Devialtion

Chemical

Data
Skewnaess | Outlier? Disiribution

Comments

10/10 100% 189
[ZINC [ 1010 | 1o0% [ 33 [ ss ]

58.3 64.9 . .
472 | 472 [ 452 | 76 | 016 | -0.058 |

Bolded and shaded values indicate thal frequency of detection is less than 5C percent.

Fer non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

The Discordance Outlier test assumes normality after the maximum concentration is removed.
Only cne outlier is tested for, the Discordance test does not test for multiple cutliers.

B qualilied data werse evalualed as positive detections.

NA(5) - Not applicable, data distribution doses not allew {he statistic to be calculated.

Gamma Approximate Gamma 95% UCL
- | Normal [516] Student-t |




ATTACHMENT A-4

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
HILLSIDE RANGE 1 FIRING LANE SURFACE $OIL SAMPLES (0 - 6"}

OLD PISTOL RANGE
NSWC CRANE
CRANE INDIANA

Raw Statistics

Maximum | Mean of | Mean of

Detected

Frequency Mininum
Chemical of Detection Detected
berf Percent

Standard | Coefficient

Data
Distribution

EPA's ProUCL
Recommended
UCL to Use

Commaents

Approximate Gamma 85% UCL

Approximate Garnma 95% UCL

Bolded and shaded values indicate that frequency of detectlion is less than 50 percent.

For non-detects, 1/2 sample quantitation §mit was used as a proxy concentration.

The Discordance Oullier test assumes normality after the maximum concentration is removed.
Only one outlier is testad for, the Discordance test does not test for multiple outliers.

B qualified data were evaluated as positive detections.

NA(5} - Not applicable, data distribution does not allow the statistic to be calculated.

NA(6) - Chemical was not delected, thereforg statistics could not be calculated.



ATTACHMENT A-5

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
RANGE 2 BERM SURFACE SOIL SAMPLES (0 - 6")

OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
Raw Statistics EPA's ProUCL
Fraquancy Mininum | Maximum | Mean of | Mean of Standard | Coefficient Data Recommandad Comments
Chemical of Detection Detected | Detected All Positive | Median | Deviation of Skewness | Qutlier?| Distribution UCL to Use
Number | Percent Samples | Detects Variation
ANTIMONY 3/3 100% 43, 50.6 J NA{1} | NA{1) | NA(1) NA{1) NA(1) NA(1) NA(1) NA(1) NA(1) NA(1) NA(1)
COPPER 19/20 95% 247 100 J 39.5 40.9 33.1 20.8 0.53 1.9 Yes Gamma 47.7 Approximate Gamma 95% UCL --
LEAD 20/20 54 6697 J 625 625 118 1530 2.4 3.7 Yes | Non-paramstric| 4029 | 99% Chebyshev(Mean, Std) UCL

437 88.54J 58.8 58.8 58.5 9.83 0.17 1.3 Yes Normal 62.6 Student

Bolded and shaded values Indicate that frequency of detection is less than 50 percent.

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

The Discordance Outlier test assumes nommality after the maximum concentration is removed.
Only one outlier is tested for, the Discordance test does not test for multiple outliers,

B qualified data were evaluated as positive delections.

NA(1) - Not applicable, there are an insufficient number of samples to calculate statistics.
NA(S5) - Not applicable, data distribution does not allow the statistic to be calculated.

NA{6) - Chemical was not detected, therefore stalistics could not be calculated.



ATTACHMENT A-6

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
RANGE 2 BERM SHALLOW SUBSURFACE SOIL SAMPLES (6 - 12")
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

‘ Raw Statistics EPA's ProUCL
Frequency Mininum | Maximum | Mean of | Mean of Standard { Cosfficient Data Recommended Rationaie
Chemical of Detsction Detected | Detected All Positive | Median | Deviation of Skewness | Qutlier? Distribution UCL to Use for
Number | Percent Samples | Detecls Variation Adjusted Adjustment
ANTIMONY 1/1 100% 11.9 J 11.9J § NA{1 NA(1 NA[1 NA(1 NA{1 NA(1 NA{1 NA(1 NA{1 NA{1
LEAD 10/10 100% 20 693 J 97.5 97.5 28.7 210 2.2 3.1 Yes Non-pararnetric 337 95% Chebyshev(Mean, Std) UCL | Mean, Outlier
ZINC 10/10 100% 47.3 - 63.7 56.1 55.1 53.2 6.2 0.11 0.49 - - Normal 58.6 Student-t

Bolded and shaded values indicate that fraquency of detection is less than 50 parcent.

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

The Discordance Quilier test assumes normality after the maximum concentration is removed.

Only one oullier is tested for, the Discordance test does not test for multiple outliers.

Max(1) - Recommended UCL exceeds the maximum observation, consider using 95% or 97.5% Chebyshev (Mean, Sd} UCL.
B qualified data were evaluated as positive delections.

NA(1) - Not applicable, there are an insufficient number of samples to calculale slatistics.

NA(5) - Not applicable, data distribution does not allow the statistic to be calculated.

NA(B) - Chemical was not detected, therefore statistics could not be calculated.




ATTACHMENT A-7

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
RANGE 2 BERM DEEP SUBSURFACE SOIL SAMPLES (1 -2 FT)
OLD PISTOL RANGE

NSWC CRANE
CRANE INDIANA
Raw Statistics EPA's ProUCL
Frequency Mininum | Maximum | Mean of | Mean of Standard | Coefficient Data Recommended Comments
Chemical of Detection Detected | Detected Positive | Median | Deviation of Skewness | Outlier? Distributicn
Number| Percent

Samples | Detects

UCL to Use
Variation

17.7 . 28.8 28.8 16.0 0.56 1.8 Yes Non-parametric 38.1 Student- or Modified-t UCL
[ZINC ! 10/10 { 100% | a8 | 68 | 539 | 539 | 525 ] 57 | 041 | 18 | Yes | Gamma | 57.3 | Approximate Gamma §5% UCL | I
Bolded and shaded values indicate that frequency of detection is less than 50 percent.

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

The Discordance Qutlier test assumes normality after the maximum concentration is removed.
Only one outlier is tasted for, the Discordance test does not test for multiple outliers.
B qualified data were evaluated as positive detections.

NA(5) - Not applicable, data distribution does not allow the statistic to be calculated.



ATTACHMENT A-8

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
RANGE 2 FIRING LANE SURFACE SOIL SAMPLES (0-6")

OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
Raw Statistics
Frequency Miniaium Maximum | Mean of | Mean of Standard | Coefficient
Chemical of Detection Detected Detected All Positive | Median | Deviation of Skewness | Cullier?
Number| Percent Sampies | Detects Variation

Data
Distribution

Non-parameteic

EPA's ProuCL
Recommended
UCL to Use

Student-t or Modified-1t UCL

Comments

Lognomal

odifiac-t or H-UGL

Bolded and shaded values indicate that lraquency of detection is lass than 50 percent,

Far non-detects, 1/2 sampie quanlifation limit was used as a proxy concantration.

The Discordance Qutlier test assumes normaiity after the maximum concentration is removed.
Only ons outlier is tested for, the Discordance tesi does not test for multiple outliers.

B qualified data were evaluated as positive datections.

NA{5} - Not applicable, data distribution does not allow the statistic to be calculated.

NA(8) - Chemical was not detected, therefare statistics could not be calculateg.
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5.0 ECOLOGICAL RISK SCREENING EVALUATION

This section presents the results of an ecological risk screening evaluation (ERSE) of chemical
concentrations detected in soils (0 to 6 inches bgs) collected at the OPR in 2004. As detailed in Section 3,
soil samples were collected at Hillside Range 1 and Range 2 and were analyzed for antimony, copper,
lead, tin, and zinc using XRF field screening technology; a subset of the samples were also submitted to
a fixed-base lab for analysis. Based on the data evaluation presented in Section 3, all available XRF and
fixed-base lab data for copper, lead, and zinc are evaluated in this risk assessment. However, only the
fixed-base lab data for antimony and tin are considered in the evaluation because a reasonable
correlation was not demonstrated for the XRF versus fixed-base lab data for antimony and tin. Basic
descriptive statistics (i.e. concentration range detected, frequency of detection, arithmetic mean, etc.) for
the target analytes (antimony, copper, lead, tin and zinc) are presented in Tables 4-1 through 4-8 for the
soils collected at various depths {0-6 inches, 6 to 12 inches, 12 10 24 inches) at the Hillside Range 1 and
Range 2 berms and fiting lanes. However, per instructions from U.S. EPA Region 5 only soils in the 0 to

6 inch bgs depth interval are evaluated in this ERSE.

This ERSE is limited to a comparison of maximum and arithmetic mean metals concentrations to
ecological screening benchmarks typically used in ecological risk assessments prepared for regulatory
review within EPA Region 5. It includes the limited food chain modeling caiculations presented in
Attachment 5-A. (Attachment 5-A provides the methodology used to conduct the food chain modeling
and the resultant ecolegical effects quotients (EEQs) for the Meadow Vole, the Short-tailed Shrew, the
American Woodcock, and Bebwhite Quail). The objective of this assessment is to determine if select
metals concentrations in the OPR soils are significant enough to warrant further ecological evaluation
{(i.e., do chemicals of potential concern exist?). A brief site description and discussion of potential
ecological recéptors of concern and exposure pathways is presented in Sections 5.1 and 5.2,
respectively. The analytical results for the soil samples collected at the OPR are presented in Section 3.
The comparison of maximum and arithmetic mean metals concentrations to the aforementioned
ecological screening benchmarks is presented in Section 5.3. An uncertainty assessment is presented in
Section 5.4. Summary and conclusions are presented in Section 5.5.

5.1 SITE DESCRIPTION

As described in more detail in Section 1, the OPR is located in the central portion of NSWC Crane and is
an un-maintained area less than 3 acres in size. The site is overgrown and is bound to the south by the

ORR. The areas to the west, north, and east are forested.  Topographically the site is relatively flat

080203/P {Addendumy} 5-1 CTO 0160
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except for the hillside berm area. The elevation across the OPR varies from approximately 510 feet AMSL
in the south ta 525 feet AMSL to the north, east, and west. The OPR is located in a floodplain formed

from a tributary stream channel of Turkey Creek. Surface water drainage from the area flows to the east.

5.2 POTENTIAL ECOLOGICAL RECEPTORS AND EXPOSURE PATHWAYS

Based on the description of the site found in Section 1, ecological receptors could be directly exposed to
chemicals in the surface soils at the OPR (i.e., plants and soil invertebrates), or indirectly via the food
chain (i.e., through the ingestion of plants and invertebrates). The primary ecological receptors of

concern are.

* Soil invertebrates
*  Soii vegetation
 Small insectivorous mammals

* Small herbivorous

Large herbivorous mammals may visit and graze at the site; however, the firing ranges and berms at the
OPR are a haif an acre or less each, which is a very small percentage of the territory needed to maintain
such animals, or the larger omnivores,'or predatory animals and birds. Also, although small insectivorous
and herbivorous mammals and birds may consume some tcod items from the firing ranges and berms,

the home range of most small mammals and birds is much larger than 0.5 acres.

5.3 ECOLOGICAL SCREENING

The risk screening summarized in Tables 5-1 through 5-4 was performed by comparing maximum and
arithmetic mean metals concentrations in the 0 to 6 inch depth interval to the following ecological -

screening benchmarks for surface soil:

» EPA Region 5 Ecological Screening Levels (ESLs) for Ecological Receptors — These levels
were developed to protect soil invertebrates, plants, and terrestrial wildlife from exposure to chemical
concentrations in the soil (U.S. EPA, 1999). The lower of the screening values to protect each of the

above endpoints was selected as the ESLs.

» Federal EPA Ecological Soil Screening Levels (Eco SSLs) - The Eco SSLs were developed for
invertebrates, plants, mammals, and birds for each chemical for which adequate data were available.

0B0203/P (Addendum) 5-2 CTO 0160
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For some chemicals, adequate data were only available to develop Eco SSL vatues for some of the

receptors.

e Oak Ridge National Laboratory Benchmarks (ORNL} — The Toxicological Benchmarks for

Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 1397 Revision

{Efroymson et al., 1997a) and the Toxicological Benchmarks for Contaminants of Potential Concern

for Effects on Soil and Litter Invertebrates and Heterctrophic Process: 1997 Bevision (Efroymson,
et al.,, 1997b) were developed by the Oak Ridge National Laboratory (OBNL). These benchmarks
were intended to be used as screening values, and as such, may be overly conservative. They are
hased on a 20 percent reduction in growth, reproduction, or activity (for invertebrates) or growth and
yield (for plants) as the threshold for signiticant effects (Efroymson R.A. et al., 1997a, b).

¢ Canadian Soil Quality Guidelines (CSQG) - The Canadian Soil Quality Guidelines were developed
by the Canadian Council of Ministers of the Environment (CCME, 1897). They are derived using
toxicological data to determine the threshold level for key receptors (CCME, 1997}, The values are
calculated for four land uses: agricultural, residential/parkland, commercial, and industrial. Exposure
from direct soil contact is used to derive guidelines for the residential/parkland, commercial, and
industrial land uses (CCME, 1997). However, the seil guidelines for the agricultural land use

incorporate direct soil contact as well as soil and food ingestion (CCME, 1997).

The U.S. EPA Region 5 ESLs and federal U.S. EPA wildlife Eco SSLs are the most conservative
screening levels presented in these tables and are considered the initial chemical of potential concern
{COPC) screening levels for this assessment. However, an exceedance of these screening levels is not

necessarily indicative of a potential for ecological risk at a site because:

» The screening levels generally represent the lowest screening levels found in the literature for any

receptor and are not always applicable to site-specific receptors and conditions, and

¢« The ESLs and the Eco SSLs for wildlife are often less than base-specific background concentrations.
For example, the arithmetic mean antimony (0.83 mg/kg), copper (8.9 mg/kg), lead {15 mg/kg), and
zinc (37 mg/kg) background concentrations presented in Table 3-4 exceed the ESLs presented in
Tables 5-1 through 5-4. The arithmetic mean lead concentration presented in Table 3-4 {15 mg/kq)
approximates the U.5. EPA Eco SSL for wildlife of 16 mg/kg.
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The key is to determine the degree of the exceedance and compare the value to the potential ecological
impact of the exceedance. Alternative benchmarks defined above (Eco SSLs for plants and
invertebrates, the Canadian SQG, and the ORNL benchmarks for plants and earthworms) provide further
perspective on the exceedances of the COPC screening levels.

As summarized in Table 3-3, antimony, copper, fead, and zinc were detected at the OPR soils and are
considered potential chemicals of concemn for the OPR soils. However, tin was not detected in the fixed-
base laboratory samples collected at the OPR as described in the QAPP Addendum for this investigation
and is therefore not considered a potential chemical of concern for the site. The following paragraphs
discuss each of the metals exceeding the EPA Region 5 ESLs and U.S. EPA Eco SSLs for wildlife, the
alternative benchmarks (i.e., the Eco SSLs for plants and invertebrates, Canadian SQG, and ORNL

values), and background concentrations.

Antimony was detected in all six fixed-base lab samples collected from the berms at Hillside Range 1
and Range 2 at concentrations ranging from 2.8 mg/kg to 50.6 mg/kg. (As noted previously, fixed-base
lab data only are used in this risk assessment based on the data evaluation presented in Section 3.) Four
of the six reported detections exceed the background soil concentration range for Soil Group 3
background soils (Ciaxmum =75.6 mg/kg). These detections also exceed the Eco SS8Ls (wildlife,
0.29 mg/kg) and the ORNL value for plants (5 mg/kg) but not the Eco SSL for protection of invertebrates
{78 mg/kg). Antimony was not detected in any of the soil samples collected from the firing lanes at
Hillside Range 1 or Range 2. The surface area contaminated is the berm areas which are each
approximately 20 feet wide by 75 feet long. Consequently, the potential for adverse ecological impact is
limited by the size of these berm areas. Conservatively, antimony is selected as a potential chemical of
concern. However, remedial decisions for the OPR are likely to be dictated by lead, the predominant site

contaminant.

All copper detections reported for the soil samples collected within the O to 6 inch depth interval exceed
the background soil concentration range (Craximum = 17.1 mg/kg). However, as summarized in Table 3-3,
the copper concentrations reported for samples collected from the firing lanes of the ranges are often less
than 2 times the maximum background copper concentration. Copper was detected in all 0 to 3 inch berm
soil and most of the 3 to 6 inch berm soil samples at concentrations exceeding the EPA Region 5 ESL
(5.4 mg/kg}. Most of the analytical resulis for the soil samples collected from the Hillside Range 1 firing
lane exceed the ESL; however, only 3 of 12 results reported for the 3 to 6 inch samples from the Range 2
firing lane exceed the ESL. The arithmetic mean copper concentration in the Hillside Range 1 berm soil
samples (358 mg/kg) exceeds the alternative benchmarks in Table 5-1. However, few detections in the

Range 2 berm scils samples or in the firing lane soil samples from Hillside Range 1 or Range 2 exceed
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the alternative benchmarks. Additionally, the arithmetic mean concentrations for these three data sets
(i.e., the Range 2 berm and the Hillside Range 1 and Range 2 firing lanes; Tables 5-2, 5-3, and 5-4) also
do nat exceed the alternative benchmarks. Consequently, with the exception of the Hiliside Range 1
berm area, there is limited potential for adverse ecological impact. As noted above for antimony, the size
of the berm areas (20 feet wide by 75 feet long) further limits the potential for adverse impact. None of
the food-chain model EEQs developed for copper exceeds 1. Copper is selected as a potential chemical
of concern for the OPR soils. However, remedial decisions for the OPR are likely to be dictated by the

'Iead, the predominant site contaminant.

Lead was detected in all 0 to 3 inch and 3 to 6 inch berm and firing lane soil samples collected at the
OPR at concentrations exceeding the EPA Region 5 ESL. Most detections also exceed the background
soil concentration range and the U.8. EPA Eco SSL for wildlife. Several detections and the arithmetic
mean concentrations reported for the herm areas also exceed one or mare of the alternative benchmarks
by an order of magnitude. No detections reported for the Range 2 firing lane samples exceed the U.S.
EPA Eco SSL for plants or invertebrates, the Canadian SQG, or the ORNL values for plants and
invertebrates. Few detections reported for the Hillside Range 1 firing lane surface soil samples exceed
these benchmarks and the arithmetic mean concentrations for the two firing lane data sets (Tables 5-2
and 5-4) also do not exceed these alternative benchmarks. While the food-chain model EEQ developed
for average lead concentrations in the Hillside Range 1 berm surface soils exceed 1 for the American
woodcock (EEQ, NOAEL case = 1.3), none of the food-chain model EEQs developed for average lead
concentrations in the Range 2 berm and Hillside Range 1 and Range 2 firing lane surface soils exceed
one. Lead is selected as a potential chemical of concern for the OPR soils and is the primary
contaminant of concern at this site.

Zinc was detected in all 0 to 3 inch and 3 to 6 inch berm and firing lane soil samples collected at the OFR
at concentrations exceeding the EPA Region 5 ESL. However, in contrast to copper and lead, many of
the detections reported were within the background soil concentration range (15.1 to 60.2 mg/kg). None
of the berm or firing lane surface soil sampies for Range 2 exceed the SQG or the ORNL benchmark for
earthworms. Although fifty percent of the berm samples and some firing lane soil samples for Hillside
Range 1 exceed the SQG or the ORNL benchmarks for earthworms, the arithmetic mean zinc
concentration for surface soil samples collected at the Hillside Range 1 fiting lane do not exceed the SQG
or the ORNL benchmark for earthworms. Several detections reported tor the Hillside Range 1 and Range
2 soil samples also exceed the ORNL benchmark for plants. However, this benchmark {50 mg/kg} is
within the background concentration range for zinc (15.1 - 60.2 mg/kg) and is, consequently, of
somewhat limited value as an alternative screening benchmark. Also, the SQG was developed to protect

plants as well as invenebrates. The food-chain modeling EEQs developed for average zinc
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concentrations in berm or firing lane surface soil samples do not exceed one. Zinc is selected as a
potential chemical of concern. However, as noted for antimeny and copper, remedial decisions are likely

to be made with regard to lead, the predominant site contaminant.

5.4 UNCERTAINTY ANALYSIS

The following significant sources of uncertainty should be considered when interpreting the results of this

ERSE of the 2004 analytical results for antimony, copper, lead, tin, and zinc:

* This risk evaluation focuses on shallow soil samples (i.e., 0 to 6 inches bgs) specifically collected
from the berms and firing lanes of Hillside Range 1 and Range 2 in 2004 and analyzed for antimony,
coppet, lead, tin, and zinc. However, analytical data also exists for three polyaromatic hydrocarbons
(PAHs), two energetics (2,4,6-trinitrotoluene, 2,6-dinitrotoluene), and three metals (arsenic, beryllium,
and manganese) detected in sudace soils collected in 2002 from OPR sampling locations more
widely dispersed across the site. These results do nct impact the screening level evaluation and
conclusions presented in this assessment. The maximum concentrations reported for
benzo{a)pyrene, henzeo{a)anthracene, and benzo(a)fluoranthene do not exceed 0.025 mg/kg and are
orders of magnitude less than current EPA Region 5 ESLs for these chemicals which exceed
1 mg/kg. The maximum arsenic concentration (12.8 mg/kg) exceeds the current EPA Region 5 ESL
(5.7 mg/kg) and the ORNL value for plants (10 mg/ka) but is less than the SQG (19 mg/kg) and
ORNL value for invertebrates (60 mg/kg). The maximum detected beryllium concentration (1.3 mg/kg)
marginally exceeds the EPA Region 5 ESLs (1.06 mg/kg) but not the available Eco SSL {36 mg/kg) of
ORNL benchmark for plants (10 mg/kg). Manganese was not detected in the OPR soils at
concentrations exceeding background concentrations (TtNUS, 2002). The reader is referred to
Phase lll Soils RCRA Facility Investigation Solid Waste Management Unit 7 (Old Rifle Range)
(TtNUS, 2002) for a detailed discussion of the result of the 2002 soil investigation.

5.5 SUMMARY AND CONCLUSIONS

Lead is the predominant site contaminant in the surface soils of the berms and firing lanes at the OPR.
The arithmetic mean lead concentrations in the surface soils (0 to 6 inches bgs) of the Range 1 berm
(1280 mg/kg) and the Range 2 berm (625 mg/kg) exceed the COPC screening levels and most
alternative benchmarks presented in this assessment. In contrast, none of the detections reported for
the Range 2 firing lane surface soil samples and a limited number of detections reported for the Hillside
Range 1 firing lane surface soil samples exceed the alternative henchmarks. The results of a foed-chain

modeling evaluation also indicate that lead concentrations in the firing lanes at Hillside Range 1 and
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Range 2 are unlikely to adversely impact ecclogical receptors. The risk assessment results for antimony,
copper, and zinc are similar to those presented tor lead and suggest that metals concentrations for
surface soils in the berm areas have the potentia! to adversely impact ecological receptors; however,
these receptors are unlikely to be impacted by metal concentrations in the firing lane areas of either firing

range.
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TABLE 5-1

EXCEEDANCES OF ECOLOGICAL CRITERIA FOR HILLSIDE RANGE 1 BERM (0-6" SCIL INTERVAL)

OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA
Minimum | Maximum | Average of | Frequency | o . Region 5 Canadian
. election | # Exceed # Exceed
Parameter Detection| Detection | All Results | of Detection Criteria™ ESL Plant | # Exceed | inveriebrate | # Exceed| Wildlite |# Exceed SQG ¥ Exceed Plant | # Exceed | Earthworm | # Exceed

Inorganics {my/kg) -
Antimony 2.8 30.8 19.4 3/3 0.2 @ 3 0.142 3 78 0 0.29 3 5 2
Copper 31 1480 358 17/20 5.4 % 17 5.4 17 - 63 g |. 100 8 60 g
Lead 26.3 6530 1280 20/20 16 @ 20 0.0537 20 115 13 1700 6 16 20 300 11 50 16 500 9
Zine 40.7 520 124 20/20 6.62 % 20 6.62 20 200 4 50 16 100 8
Footnotes:

1 - These are the agreed upon NSWC Crane COPC selection criteria for ecological risk assessmeant.
2 - Based on the lowest USEPA Eco SSL value.
3 - Based on the Region 5 ESL.

Acronyms:

ESL = Ecological Screening Level
USEPA = United States Environmental Protection Agency
SS5L = Soil Screening Level

5QG = Soil Quality Guideline
ORNL = Qak Ridge National Laboratory




TABLE 5-2

EXCEEDANCES OF ECOLOGICAL CRITERIA FOR HILLSIDE RANGE 1 FIRING LANE (0-6" SOIL INTERVAL)
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

Minimum | Maximum | Average of Frequency copc Regi‘on 5 USEPA Eco SSL Canadi ORNL
. of Selection | # Exceed # Exceed naclian
Parameter Detecticn Detection | All Results Detection | Criteria®™ ESL € Plant | # Exceed | Invertebrale | # Exceed | Wildlite | # Exceed SQG # Exceed Plant | # Exceed | Earthworm | # Exceed

Inorganics (mg/kg)

Antimony ND ND 0.305 0/1 0.29 ¥ 0 0.142 0 78 0 0.29 0 5 0
Copper 22.7 104 40.3 18/20 54 % 18 5.4 18 63 3 100 1 60 4
Lead 18 135 39.1 20/20 16 @ 20 0.0537 20 115 1 1700 0 16 20 300 0 50 7 500 0
Zinc 39 337 94.8 20/20 6.62 ¥ 20 6.62 20 200 2 50 8 100 6
Footnotes:

1 - These are the agreed upon NSWC Crane COPC selection criteria for ecological risk assessment.
2 - Based on the lowest USEPA Eco SSL value.
3 - Based on the Region 5 ESL.

Acronyms:

ESL = Ecological Screening Level
USEPA = United Stales Environmental Protection Agency
SSL = Soil Screening Level

SQG = Soil Quality Guideline

ORNL = Oak Ridge National Laboratory

ND = Not Detected




TABLE 5-3

EXCEEDANCES OF ECOLOGICAL CRITERIA FOR RANGE 2 BERM (0-6” SOIL INTERVAL)
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

Minimum | Maximum | Average of| Frequenc COoPC Region 5 USEPA Eco SSL . ORNL

Parameter . . 9 QUENSY | selection | # Exceed g0 # Exceed Canadian # Exceed

Detection | Detection | All Results| of Detection Criteria™ ESL Plant | # Exceed | Invertebrate |# Exceed Wildlife # Exceed $QG Plant | # Exceed | Earthworm | # Exceed
Inorganics (mg/kyg)

Antimony 4.3 50.6 31.6 313 0.29 @ 3 0.142 3 78 0 0.29 3 5 2
Copper 24.7 100 39.5 19/20 54 % 19 5.4 19 -63 2 100 0 60 2
Lead 54 6700 625 20/20 16 © 20 0.0537 20 115 10 1700 2 16 20 300 5 50 20 500 3
Zinc 43.7 88.5 58.8 20/20 6.62 * 20 6.62 20 200 0 50 6 100 o
Footnotes:

1 - These are the agreed upon NSWC Crane COPC selection criteria for ecological risk assessment.

2 - Based on the lowest USEPA Eco SSL value.

3 - Based on the Region 5 ESL.

Acronyms:

ESL = Ecological Screening Level

USEPA = United States Environmental Protection Agency

S5L = Soil Screening Level
5QG = Soit Quality Guideline
ORNL = Oak Ridge National Laboratory




TABLE 5-4

EXCEEDANCES OF ECOLOGICAL CRITERIA FOR RANGE 2 FIRING LANE {0-6" SOIL INTERVAL)
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA

Mini Maxi A f | Frequenc COPC Region 5 USEPA Eco SSL Canadian ORNL

inimum aximum verage o req y Selection 4E d #

Parameter Detection| Detection | All Results | of Detection Criteria® # Exceed| “pg xeee Plant | # Exceed | Invertebrate |# Exceed| WIidlife |# Exceed $QG Exceed | plant |#Exceed | Earthworm | # Exceed
Erganics {mg/kg) _

Antimony ND ND 0.23 01 0.29 @ 0 0.142 0 78 0 0.29 0 5 0
Copper 19.4 40 19.7 12/24 5.4 ° 12 5.4 12 e 83 - | o 100 0 60 0
Lead. 14.3 36.3 23.2 24/24 16 @ 23 0.0537 24 115 0 1700 0 . 16 23 300 0 50 0 . 500 0
Zinc 32.7 97.7 53.3 24/24 6.62 @ 24 6.62 24 200 0 50 13 100 0

Footnotes:

1 - These are the agreed upon NSWC Crane COPC selection criteria for ecological risk assessment.
2 - Based on the lowest USEPA Eco SSL value.

3 - Based on the Region 5 ESL.

Acronyms:

ESL = Ecological Screening Level

USEPA = United States Environmental Protection Agency
SSL = Soil Screening Level

$QG = Soil Quality Guideline

ORNL = Oak Ridge Naticnal Laboratory

ND = Not Detected
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ATTACHMENT 5-A

A food chain model was used to evaluate risks to terrestrial wildlife via ingestion of soil, vegetatioh, and
invertebrates at the Old Pistol Range (OPR). Food chain modeling was conducted only on the chemicals
that are considered bioaccumulative [according to the list of important bioaccumulative chemicals from
USEPA (2000}]. If a chemical was not considered biocaccumulative, it was not carried through the food

chain model.

Representative species were used as surrogates to conduct the food chain modeling. The meadow vole
was used as a surrogate for herbivorous mammals, the short-tailed shrew was used as a surrogate for
insectivorous mammals, the bobwhite quail was used as a surrogate for herbivorous birds, and the

American woodcock was used as a surrogate for insectivorous birds.

Risks to terrestrial wildlife from exposure to COPCs in the soil were determined by estimating the chronic
daily intake (CDI} and comparing it to toxicity reference values (TRVs) representing acceptable daily
doses in mg/kg/day. The TRVs were developed from no-observed-adverse-effect-levels (NOAELs) and
lowest-observed-adverse-effect-levels {LOAELs) obtained from wildlife studies, when available. The
TRVs came from the ORNL Toxicological Bénchmarks for Wildlife: 1996 Revision (Sample, et al., 1996).

For avian species, the NOAEL {or LOAEL) for the test species was used as the NOAEL {(or LOAEL) for
the surrogate species in accordance with Sample et al. {1996) or other sources that were used. For
mammalian species, the NOAEL {or LOAEL) from one species was adjusted 1o a NOAEL {or LOAEL) for
the surrogate species using the following modified body weight scaling equation (from Sample et al,,
19986):

NOAEL,, = NOAEL*{(bw/bw,,)
Where: NOAEL,, = no-observed-adverse-effect level for the surrogate wildlife species
NOAEL, = no-observed-adverse-effect level for the test species
bw, = body weight of the test species

bw,, = body weight of the surrogate test species

Intake of COPCs by wildlife exposed to contaminated soil was estimated as a daily dose (in mg/kg/day)

using the following equations based on exposure parameters for the surrogate species.
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Tolal CDI{mg/kg- day) =[Dose (surface soil} + Dose {food)]* H

Where: Fl = Food ingestion rate (kg/day)
FC = Food concentration (mg/kg)
BW = Body weight (kg)
| = Incidental soil ingestion rate (kg/day)
5C = Soil concentration (mg/ka)
H = Home Range/Contaminated Area

The metal concentration of prey items for the insectivorous and herbivorous species is calculated using

the folloWing equation:

FC = SC * BAF
Where; FC = Contaminant concentration in food (e.g., earthworms or vegetation,
mg/kg)
SC = Contaminant concentration in surface soil {mg/kg)
BAF = Soil to plant or soil to invertebrate bioaccumulation factor (unitless)

Only the average concentrations and average exposure parameters were used for the calculations. Also,

because the contaminated area {less than 0.5 acre for each firing lane and less than 0.05 acre for the

berms) is small compared to the home ranges of the affected species, area use factors (AUFs) were used

to adjust the contaminant doses. For the Hillside Range 1 and Range 2 Berm areas, an AUF of 5% was

used for mammals and an AUF of 2.5% was used for birds. For the Hillside Range 1 and Range 2 Firing

Lane areas, an AUF of 50% was used for mammals and an AUF of 25% was used for birds. The AUFs of

2.5% and 25% for birds in the berms and firing lanes, respectively, are conservative values based on the

large home range of most insectivorous ‘and herbivorous birds.
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An EEQ approach was used to characterize the risk to terrestrial receptors. This approach characterizes
the potential effects by comparing exposure cancentration with the effects data. An EEQ of greater than
1.0 is considered indicative of a potential risk. The EEQ is not an expression of probability, and the
meaning of values greater than 1.0 must be interpreted in light of attendant uncertainties in risk

management.

The EEQ for the terrestrial wildlife model was calculated as follows:

Total CDI
EEQ - otalC
TRV
Where: EEQ = Ecological effects quotient (unitiess)
Total CDI = Total daily intake dose (mg/kg-day)
TRV = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day)

The food chain model caiculations that were conducted are included in Attachment 5-A-1. Pages 1
through 4 of Attachment 5-A-1 show the calculations for the Hillside Range 1 Berm. Pages S through 8 of
Attachment 5-A-1 show the calculations for the Hillside Range 1 Firing Lane. Pages 9 through ]2 of
Attachment 5-A-1 show the calculations for the Range 2 Berm. Pages 13 through 16 of Attachment 5-A-1
show the calculations for the Range 2 Firing Lane. The summaries of resuits for the food chain mode! are
included in Attachment 5-A-2. Pages 1 through 4 of Attachment 5-A-2 show the summary tables for
Hillside Range 1 Berm, Hillside Range 1 Firing Lane, Range 2 Berm, and Range 2 Firing Lane,
respectively.
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MEADOW VOLE 1AGE INPUTS

TERAESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - HILLSIDE RANGE 1 BERM

NSWC CRANE, INDIANA

Page 1 of 16
Avg Soil Biotransfer Vegetation Dose (mg/kg/day) from: Total Dose
Concentration Factor Concentration Surface Dose (AUF = 5%) NOAEL LOAEL NOAEL | LOAEL

Parameter {mg/kg) (soil to veg.) (mglkg) Sail Vegetation (mg/kg/day) | (mg/kg/day} | (mg/kg/day} | (mg/kg/day) EEQ EEQ
Inorganics

COPPER 3.58E+02 1.24E-01 4.44E+01 8.37E-01 4 33E+00 5.16E+00 2.58E-01 3.20E+02 4.13E+02 5.08E-04 | 6.25E-04
LEAD 1.28E+03 3.89E-02 4.97E+C1 2.99E+00 4.84E+00 7.83E+00 3.91E-01 7.64E+01 7.64E+02 5.12E-03 | 5.12E-04
ZINC 1.24E+02 3.66E-01 4,54E+01 2.90E-01 4 42E+00 4.71E+00 2.36E-01 1.53E+03 3.06E+03 1.54E-04 | 7.71E-05

Cells are shaded il the EEQ is greater than 1.0.

Body Waight = (BW) 3.663E-02 kg

Food Ingestion Rate = (If) 3.570E-03 kg/day
Water Ingestion Rate = {Iw) 6.400E-03 L/day
Sail Ingestion Rate = (Is) 8.568E-05 kg/day
Home Range = (HR) 1.640E-01 acres
Contaminated Area = {CA) Assuma equal to heme rangse

H=HR/CA {Assume = to 1 for maximum exposure)

Dose (surface soil) = (Cs * Is)(HVBW
Dose (vegetation) = (Cv ™ If){HyYBW
Total Dose = Dose (surface sail) + Dose (vegetation)

Definitionsg:

EEQ = Ecclogical Effects Quatiant

NOAEL = No Observed Adverse Effects Level
LOAEL = Lowest Observed Adverse Etfecls Level
Cs = Contaminant concentration in soil

Cv = Contaminant cong. in vegetaticn (=soil conc. * Biotransfer Factor)

AUF = Area Use Factor



SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
QLD PISTOL RANGE - HILLSIDE RANGE 1 BERM
NSWC CRANE, INDIANA

Page 2 of 16
Avg Soll Biotransfer invertebrste Dose (mg/kg/day} from: Total Dose

Concentrstion Factor Concentration Surface Dose (AUF = 5%) NOAEL LOAEL NOAEL LOAEL
Parameter _{mg/kg) {sail to inv. {mg/kg) Soil Inverts. (mg/kg/day) | (mg/kg/da (mg/kgfday) | (mg/kg/day) EEQ EEQ
Inarganics
CQPPER 3.58E+02 5.15E-01 1.84E+02 4.55E400 1.80E+01 2.26E+01 1.13E+00 6.94E+02 8.97E+02 1.62E-03 [ 1.26E-03
LEAD 1.28E+03 2.66E-01 3.40E+02 1.62E+01 3.32E+01 4.94E+01 2.47E+00 1.66E+02 1.66E+03 1.49E-02 | 1.49€E-03
ZINC 1.24E4.02 3.20E+00 3.97E+02 1.57E+00 3.88E+01 4.03E£+01 2.02E+00 3.32E+03 B6.64E+03 6.0BE-C4 | 3.04E-04
Cells areg shaded if the EEQ is greater than 1.0.
Body Weight = (BW) 1.687E-02 kg Definitions:
Food Ingestion Rate = (If} 1.648E-03 Kg/day EEQ = Ecological EHects Quotient
Water Ingestion Rate = (w) 3.800E-03  L/day NOAEL = No Observed Adverse Effects Level
Soit ingestion Rata = {Is) 2.142E-04 kg/day LOAEL = Lowest Observed Adverse Effects Level
Home Range = (HR) 9,700E-01 acres Cs = Contaminant congentration in soil

Contaminated Area = (CA)

H=HR/CA (Assume = to 1 for maximum exposure)

Dose {surface soil) = (Cs * Is)(H)/BW
Dose {invertebrates) = (Ci* N)(H)/BW
Total Dose = Dose (surface soil) + Dose {invertebrates)

Assume equal to home range

Ci = Contaminant conc. in soll invertebrates (=soil conc. * Blotransier Factor)
AUF = Area Use Faclor




BOBWHITE QUAI
TERRESTRIAL WILDLIFE MODEL ECOLOtCAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - HILLSIDE RANGE 1 BERM
NSWC CRANE, INOIANA

ERAGE INPUTS

Page 3of 16
Avg Soil Biotranster Vegetation Dose (mg/kg/day) from: Total Dose

Concentration Factor Concentretion [ Surface Dose {AUF = 2.5%) NOAEL LOAEL NOAEL LOAEL
Parameter {mg/kg) (soil to veg.} (mglkg) Soil Vegetation | (mg/kg/day) | {mg/kg/day) | (mg/kg/day) | (mg/kg/day) EEG EEG
Inorganics
COPPER 3.58E+02 1.24E-01 4.44E+01 7.16E-01 1.08E+00 1.80E+00 4.50E-02 4.70E+01 6.17E+01 9.58E-04 | 7.29E-04
LEAD 1.28E+03 3.89E-02 4.97E+1 2.56E+00 1.21E+00 3.77E+00 9.42E-02 1.13E+00 1.13E+01 8.34E-02 | 8.34E-03
ZINC 1.24E+02 3.66E-01 4.54E+01 2.48E-01 1.11E+00 1.36E+00 3.39E-02 1.45E+01 1.31E+02 2.34E-03 | 259E-04
Cells arg shaded if the EEQ is greater than 1.0,
Body Waight = (BW) 1.770E-01 kg Definitipns:
Food Ingestion Rate = (If) 4.320E-03  kp/day EEQ = Ecciogical Effects Quotient
Water Ingastion Rate = (w) 1.840E-02 Liday NCAEL = No Observed Adverse Effacts Level
Scoit Ingestion Rate = (s} 3.542E-04  kg/day LOAEL = Lowest Observed Adverse Effects Level
Home Range = (HR} 2.860E+01 acres Cs = Contaminant concentration in soil

Contaminated Area = (CA)

H=HR/CA (Assume = to 1 for maximum exposure)

Dose (surface soil) = (Cs * Is){H)/BW
Dose {vegetation} = (Cv * If}(H)/BW

Total Dose = Dose (surface sail) + Dose (vegetation)

Assume equal to home range

Cv = Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)
AUF = Area Use Factor



TERAESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

AMERICAN WQODCOCK - AVERAGE INPUTS

OLD PISTOL RANGE - HILLSIDE RANGE 1 BERM

NSWC CRANE, INDIANA

Page 4 of 16
Avg Soil Biotransfer Invertebrate | Dose (mg/kg/day)} from: Total Dose

Concentration Factor Concentration | Surface Dose (AUF = 2.5%) NOAEL LOAEL NOAEL LOAEL
Parameter {mg/kg) (scil teinv.) {mg/ka} Soil Inverts. | {mg/kg/day) (mg/kgiday) | {(mg/kg/day) | (mg/kg/day) EEQ EEQ
Inorganics
CCPPER 3.58E+02 8.15E-01 1.84E+02 3.19E+Q0 | 2.46E+01 2.78E+01 6.94E-01 4.70E£+01 6.17E+01 1.4BE-02 | 1.12E-02
LEAD 1.2BE+03 2.66E-01 3.40E+02 1.14E+01 | 4.53E+401 5.67E+01 1.42E+00 1, 13E4+00 1.13E+01 1.25E-01 |
ZINC 1.24E+02 _ 3.20E+00 3.07E+02 1.10E+00 | 5.28E+01 5.40E+01 1.35E+00 1.45E+01 1.31E+02 9.32E-02 { 1.03E-02
Cells arg shaded if the EEQ is greater than 1.0,
Body Weight = (BW) 1.895E-01 kg Definitions:
Food Ingestion Rate = (If) 2.526E-02 kg/day EEQ = Ecological Effects Quotient
Waler Ingestion Rate = (w) 1.900E-02 L/day NOAEL = No Observed Adverse Effacts Level
Soil Ingestion Rate = (Is) 1.688E-03 kg/day LOAEL = Lowest Observed Adverse Effects Leve!
Home Range = (HARY 6.133E+01 acres Cs = Contaminant concentration in soll

Contaminatad Arga = {CA)

H=HR/CA (Assume = to 1 lor maximurm exposure)

Dose (surface soil) = (Cs * Is)(H)/BW
Dosae {inverebrales) = (Cl * I{H)/BW
Total Dose = Doss (surtace soll) + Dose (invertebrates)

Assume squal to home range

Ci = Contaminant cone. in soil invertebrates (=soil conc. * Biotransfer Factor)

AUF = Area Use Factor




MEADOW VOLE -

-RAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QGUOTIENT CALCULATION
OLD PISTOL RANGE - HILLSIDE RANGE 1 FIRING LANE
NSWC CRANE, INDIANA

Page 5 of 16
Avg Soil Biotransfer Vegetation Dose (m day) from: Total Dose

Concentration Factor Concentration Surface Dose {AUF = 50%) NOAEL LOAEL NOAEL | LOAEL
Parameter {mgfkg) (soil to veg.) {mg/kg) Soil Vegetation (mg/kg/day) | (mg/kg/day) | {mg/kg/day) | (mg/kg/day} EEQG EEQ
inorganics
COPPER 4.03E+01 1.24E-01 5.00E+00 9.43E-02 4.87E-01 5.81E-01 2.91E-01 3.20E+02 4.13E+02 9.09E-04 | 7.03E-04
LEAD 3.91E+01 3.89E-02 1.52E+00 9.15E-02 1 48E-01 2.40E-01 1.20E-01 7.64E+01 7.64E+02 1,57E-03 | 1,57E-04
ZINC 9.48E+01 3.66E-01 3.47E+01 2.22E-1 3.3BE+00 3.60E+00 1.B80E+00 1.53E+03 3.06E+03 | 1.186E-03 | 5.85E-04
Cells are shaded if the EEQ is greater than 1,0.
Body Weight = {(BW) 3.663E-02 kg Delinitions:
Food Ingestion Rate = (If) 3.570E-03 kg/day EEQ = Ecological Effects Quotient
Waler Ingestion Rate = {lw) 6.400E-03 L/iday NOAEL = No Observed Adverse Effects Level
Sofl Ingestion Rate = (Is) 8.568E-05 kg/day LOAEL = Lowest Observed Adverse Effects Level
Home Range = (HR) 1.640E-01 acres Cs = Contaminant concentration in soil

Contaminated Area = (CA)

Dose (surface soil) = {Cs * 1s)(H)/BW
Lose (vegetation) = (Cv * If{H)/BW
Totwal Dose = Dose (surface soil) + Dose (vegetation)

Assume equal to home range
H=HR/CA (Assume = to 1 for maximum exposure}

Cv = Contaminant conc. in vegetation (=soil cong. * Biotranster Fagtor)
AUF = Area Use Factor




SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - HILLSIDE RANGE 1 FIRING LANE
NSWC CRANE, INDIANA

Page 6 of 16
Avg Soll Blotransfer Invertebrate Dose (mg/kg/day) from: Total Dose [

Concentretion Factor Concentration Surface Dose (AUF = 50%) NOAEL LOAEL NOAEL LOAEL
Parameter (mg/kg) (eoll 10 inv.} (mg/kg) Soll Inverts, (mg/kg/day) | (mg/kg/day} | (ma/kg/day) | (mg/kg/day) EEQ EEQ
Inorganics
COPPER 4.03E+01 5.15E-01 2.0B8E+01 5.12E-Q1 2.03E+00 2.54E+Q0 1.27E+00 6.84E+02 B.97E+02 1.83E-03 | 1.41E-03
LEAD 3.01E+01 2.66E-01 1.04E+01 4.97E-01 *1.02E+QQ 151E+00 7.56E-01 1.66E+02 1.66E+03 4.56E-03 | 4.56E-04
ZINC 9.4BE+0% 3.20E+00 3.03E+02 1.20E+QQ 2.96E+01 3.08E+01 1.54E+01 3.32E+03 6.64E+03 | 4.65E-03 | 2.32E-03
Celis are shaded if lhe EEQ is greater than 1.0.
Body Weight = (BW) 1.687E-02 kg Definitions;
Food Ingestion Rate = (If) 1.648E-03 kg/day EEQ = Ecological Effects Quotient
Water Ingestion Rate = (lw} 3.800E-03 Li/day NOAEL = No Observed Adverse Effects Lavel
Scil Ingestion Rate = {Is} 2.142E-04 kg/day LOAEL = Lowest Observed Adverse Effects Lavel
Homa Range = (HR) 9.700E-01 acres Cs = Contaminant congantration in soil

Contaminated Area = (CA)

H=HR/CA {Assuma = to 1 lor maximum exposura)

Dose {surface soil) = (Cs * Is)}{H)/BW
Dose (invertebratas} = (Ci * Hy{H)/BW
Total Dose = Dose (surfaca soil) + Dose (invertebrates)

Assume equal to home range

Ci = Contaminant conc. in soil invartabrates {=soil cong, * Bictransfer Factor)
AUF = Area Use Faclor




BOBWHITE QUAIL

ERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - HILLSIDE RANGE 1 FIRING LANE
NSWC CRANE, INDIANA

Page 7 of 16

[ Avg Soil Biotransfer Vegetation Dose {mg/kg/day) from: Total Dose

Concentration Factor Congentration | Surface Dose (AUF = 25%) NOAEL LOAEL NOAEL LOAEL
Paramater (mg/kg) {soil to v m ) Sail Vegetation | (mg/kg/day) | (mg/kg/day) | (mg/kg/day) | (mg/kg/day) EEQ EEQ
Inorganics
COPPER 4.03E+01 1.24E-01 5.00E+00 8.07E-02 1.22E-01 2.03E-01 5.07E-02 4.70E+01 6.17E+01 1.08E-03 | 8.21E-04
LEAD 3.91E+1 3.89E-02 1.52E+00 7.83E-02 3.71E-02 1.15E-01 2.88E-02 1.13E+00 1.13E+01 2.55E-02 | 2.55E-03
ZINC 9.4BE+01 3.66E-01 3.47E+01 1.90E-01 8.47E-01 1.04E+00 2.59E-01 1.45E+01 1.31E+02 1.70E-02 { 1.98E-03
Cells are shaded it the EEQ is greater than 1.0.
Body Weight = (BW) 1.770E-01 kg Definitions:
Focd Ingastion Rats = (If) 4320E-03  kg/day EEQ = Ec¢ological Effects Quotient
Water Ingestion Rate = (lw) 1.840E-02  L/day NOAEL = No Observed Adverse Effects Level
Soil Ingestion Rate = (ls) 3.542E-04  kg/day LOAEL = Lowest Observed Adverse Effects Level
Home Range = {HR) 2.860E+01 acres Cs = Contaminant concentration in soil

Contaminated Area = (CA)

H=HR/CA (Assume = to 1 for maximum exposure}

Dose (surface soil) = (Cs * Is){HYBW
Dose (vegetation) = (Cv * If){H)/BW

Total Dose = Dose (surface sail) + Dose (vegetation)

Assume equal to home range

Cv = Contaminant conc. in vegetation {(=soil conc. * Biotransfer Factor)
AUF = Area Use Factlor




AMERICAN WOODCOCK - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - HILLSIDE RANGE 1 FIRING LANE

NSWC CRANE, INDIANA

Page 8ot 16
Avg Soll Blotransfer Invertebrate | Dose (mg/kg/day) from: Total Dose

Concentretion Fsctor Concentration | Surface Dose {AUF = 25%) NOAEL LOAEL NOAEL LOAEL
Perameter (mg/kg)} (soll to Inv.} (mg/kg) Soil Inverts. | (mg/kg/day) {(mg/kg/day) | (mg/kg/day) | (mg/kg/da EEQ EEQ
Inorganics .
COPPER 4.03E+01 5.15E-01 2.08E+01 3.58E-01 | 2.77E+00 3.13E+00 7.81E-01 4.70E+01 6.17E+01 1.66E-02 | 1.27E-02
LEAD 3.91E+01 2.66E-01 1.04E+01 3.48E-D1 | 1.39E+00 1,73E+00 4.34E-01 1.13E+00 1.13E+01 3.84E-01 | 3.84E-02
ZINC 9.48E+01 3.20E+00 3.03E+02 8.44E-01 | 4.05E+01 4.13E+01 1.03E+01 1,45E+01 1.31E+02 7.13E-01 { 7.89€-02
Celis are shaded if the EEQ is greater than 1.0,
Body Weight = {BW) 1.895E-01 kg PRefinitions;
Food Ingastion Rata = (If) 2.526E-02 kg/day EEQ = Ecological Effects Quotient
Water Ingastion Rata = {lw} 1.900E-02 Liday NOAEL = No Obsarved Advarse Effects Level
Soil Ingsstion Rata = (Is) 1.688E-03 kg/day LOAEL = Lowest Observed Adverse Effects Levsl !
Hama Range = (HR) 6.133E+01 acres Cs = Contaminant concentration in soil

Contaminated Area = {CA)

H=HR/CA (Assume = to 1 for maximum exposura)

Dose (surface sail) = {Cs * 1s)(HBW
Dose (Invertebrates) = (Ci * f){H)/BW
Total Dase = Dose {surface sofl) + Doss (invertebrates)

Assume squal to home range

Ci = Contaminant conc. in soil invertebrates (=Soit conc. * Biotrarsfer Factor)
AUF = Area Use Factor




MEADOW VOLE -

AAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - RANGE 2 BERM
NSWC CRANE, INDIANA

Page 9 of 1§
Avg Saeil Biotransfer Vegetation Dosa (mg/kg/day) from: Total Dose

Concentration Factor Concentration}  Surface Dose (AUF = 5%) NOAEL LOAEL NOAEL | LOAEL
Parameter {ma/ky) {soil to veg.) {mg/kg) Sail Vegetation (mg/kg/day) | (mg/kglday) | (mg/kg/day) | (mg/kgida EEQ EEQ
Inorganics )
COPPER 3.95E+Q1 1.24E-01 4. 90E+00 9.24E-02 4. 77E-01 5.70E-01 2.85E-02 3.20E+02 4. 13E+02 §.91E-05 | 6.89E-05
LEAD B5.25E+02 3.89E-02 2.43E+01 1.46E+00 2.37E+00 3.83E+00 1.92E-01 7.64E+01 7.64E+02 2.51E-03 j 2.51E-04
ZINC 8.85E+01 3.56E-01 3.24E+01 2.07E-01 3.16E+00 3.36E+0D 1.68E-01 1.53E+03 3.06E+03 1.10E-04 | 5.50E-05
Calls ars shaded if the EEQ is greater than 1.0,
Body Weight = (BW) 3.663E-02 kg Definitions:
Feod Ingestion Rate = (If) 3.570E-03 kg/day EEC = Ecological Effects Quotient
Water Ingastion Rale = (lw) 8.400E-03 L/day NOAEL = No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 8.568E-05 kg/day LOAEL = Lowest Qbserved Adverse Effects Level
Home Range = (HA) 1.840E-01 acras Cs = Contaminant concentration in sail

Contaminated Area = (CA}

Jose (surfaca soif) = (Cs * Is){H)/BW
Jose {vegetation) = (Cv * [f}{H)/8W
Total Dose = Dosa (surface soil) + Dose {vegetaticn)

Assume equai to home range
H=HR/CA (Assume = to 1 for maximum exposure)

Cv = Contaminant conc, in vegetation (=soil corc. * Biotransfer Factor)
AUF = Area Use Factor




SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTAIAL WILOLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

QLD PISTOL RANGE - RANGE 2 BERM

NSWC CRANE, INDIANA

Page 10 of 16
‘\ Avg Soil Biotransfer Invertebrate Dose (mg/kg/day) from: Total Dose

Concentration Factor Concentration Surface Dose (AUF = 5%) NOAEL LCAEL NOAEL LOAEL
Parameter | (ma/kg) (soll to inv, {mg/kg) Soil Inverts. (mg/kg/day’ mg/kg/day) | (mg/kg/day) | (ma/kgiday) EEQ EEQ
Inorganics
COPPER 3.95E+01 5.15E-01 2.03E+01 5 2E-01 1.89E+00 2.49E+00 1.24E-01 6.94E+02 B.97E+02 1.79E-04 | 1.39E-C4
LEAD 6.25E+02 2.66E-01 1,66E+02 7.94E +00 1.62E+01 2.42E+01 1.21E+00 1.66E+02 1.66E+03 7.28E-03 | 7.28E-04
ZINC 8.B5E+01 3,20E+00 2.83E+02 1.12E+00 2.77E+01 2.88E+01 1.44E+00 3.32E+03 6.64E+03 4.34E-04 | 2.17E-04
Calls are shaded if the EEQ is greater than 1.0,
Body Waight = (BW) 1.687E-02 kg Definitions-
Food Ingestion Rate = (1) 1.648E-03 kg/day EEQ = Ecological Elfects Quotient
Water ingestion Rate = {Iw) 3.800E-03 L/day NOAEL = No Observed Adverse Elfects Level
Sei Ingestion Rate = (Is) 2.142E-04 kg/day LOAEL = Lowes! Observed Adverse Effscts Level
Home Range = (HR) 9.700E-01 acres Cs = Contaminant concentralion in soil

Cantaminated Area = (CA)

H=HR/CA (Assuma = to 1 for maximum expesure)

Dose (surfacs s0ii} = (Cs * Is){H)/BW
Dase (invertebrates) = (Cl* I[}{H)/BW

Total Dose = Dose (surlace scil} + Dese (inveriebrates)

Assume agual to homs range

Ci = Conlaminant conc. In soil invertebraiss (=soil conc, * Biotrans!er Facter)
AUF = Area Use Factor




BOBWHITE QUAIL

.RAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGILAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - RANGE 2 BERM
NSWC CRANE, INDIANA
Page 11 of 16

Contaminated Area = (CA)

H=HR/CA (Assume = to 1 for maximum exposure)

Dose (surface soil} = (Cs * Is){H)/BW
Dose (vegetation) = (Cv * If)(HY/BW

Total Dose = Dose (surface soil) + Dose (vegetation)

Assume equal 1o home range

Cv = Contaminant conc. in vegetation (=soil conc. ™ Biotransfer Factor)
AUF = Area Uss Factor

Avg Soil Biotransfer Vegetation Dose (mg/kg/day) from: Total Dose

Concentration Factor Concentration | Surface Dose (AUF = 2,5%) NOAEL LOAEL NOAEL LOAEL
Parameter {ma/kg} {soil to veg,) (mg/kg) Soil Vegetation | {(mg/kg/day) | (ma/kg/day) | (m 'da {mg/kg/day) EEQ EEQ
Inorganics
COPPER 3.95E+01 1.24E-01 4.80E+00 7.81E-02 1.20E-01 1.98E€-01 4.96E-03 4, 70E+01 6.17E+01 1.06E-04 | 8.04E-05
LEAD £.25E+02 3.89E-02 2.43E+01 1.25E+00 5.93E-01 1.84E+00 4.61E-02 1.13E+00 1.13E+01 4.08E-02 | 4.08E-03
ZINC 8.85E+01 3.66E-01 3.24E+01 1.77E-01 7.91E-01 3.68E-01 2.42E-02 1.45E+01 1.31E+02 1.67E-03 | 1.85E-04
Cells are shadec if the EEQ is greater than 1.0.
Body Weight = (BW) 1.770E-01 kg Definitions:
Food Ingestion Rate = {If) 4.320E-03  kgday EEQ = Ecological Eifects Quotient
Water Ingastion Rate = (1w) 1.840E-02  Uday NOAEL = No Chserved Adverse Effects Level
Soil Ingestion Rate = {Is) 3.542E-04  kgiday LOAEL = Lowest Observed Adverse Effects Level
Home Range = (HR) 2.860E+Q1 acres Cs = Contaminant concentration in soil




AMERICAN WOODCODCK - AVERAGE INPUTS
TEARESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - RANGE 2 DERM

NSWC CRANE, INDIANA

Page 12 of 16
Avg Soll Blotransfer Invertebrate Doge {mg/kalday) from: Total Dose

: Conceantratton Factor Concentratlon Surface Dose (AUF = 2.5%) NOAEL LOAEL NOAEL LOAEL
Parameter {mg/kg) (acil tainv.) {ma/ka) Solt Inverts. {mg/ka/day) {(mg/ka/day) | (mg/kg/day) | {mg/kaiday) EEQ EEGQ
Inorganics
CQPPER 3.95E+01 5.15E-01 2.03E+01 3.52E-01 2.71E+0Q 3.06E+QQ 7.66E-02 4.70E+01 6.17E+01 1.63E-03 | 1.24E-03
LEAD 6.25E+02 2.66E-Q1 1.66E+02 5.57E+00 2.22E+01 2.77E+01 6.93E-01 1.13E+60 1.13E+01 6.14E-01 | 6.14E.02
ZINC B.85E+0" 3.20E+00 2.83E+02 7.88E-01 3.78E +01 3.86E+01 9.64E-G1 1.45E+01 1.31E+02 6.65E-02 | 7.36E-03
Ceolls are shaded if the EEQ is grealer than 1.0.
Body Weight = (BW) 1.895E-01 kg Definitions:
Food Ingestion Rate = (If) 2.526E-02 kg/day EEQ = Ecological Effects Quotient
Water Ingestion Rate = (Ilw) 1.900E-G2 Lday NOAEL = No Observed Adverse Effects Level
Soil Ingeston Rate = (is) 1.688E-03 kg'aay LOAEL = Lowest Obgerved Aaverse Effects Level
Home Range = (HR) 68.133E+01 acres Cs = Conlaminant concentration in soil

Conlaminated Area = (CA)
H=HR/CA (Assume = to 1 for maximum exposure)

Dose {surface sail} = (Cs * Is)(H)/BW
Cose {inveriebrates) = (G * INH{HYBW

Assumeg equal o noms range

Tolal Dose = Dose {surface scil} + Dese (inverebrales)

Ci = Contaminant conc. in 501l invartabrates (=soil conc. * Biotranster Factor)

AUF = Area Use Factor




MEADOW VOLE

ZRAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

OLD PISTOL RANGE - RANGE 2 FIRING LANE

NSWC CRANE, INDIANA
Page 13 of 16

Avg Soil Biotransfer Vegetation Dose {(mg/kgfday) fram: Total Dose

Congcentration Factor Concentration Surface Dose {AUF = 50%) NOAEL LOAEL NOAEL | LOAEL
Parameter (mg/kg} (soil to veg.) {mg/kg) Soil _Vegetation (mg/kg/day) | (mg/kg/day) | (mg/kg/day) | (mg/kg/day) | EEQ EEQ
Inorganics
COPPER 1.97E+01 1.24E-01 2.44E+00 4.61E-02 2.38E-01 2.84E-01 1.42E-01 3.20E+02 413E+02 | 4.44E-04 | 3.44E-04
LEAD 2.32E+01 3.89E-02 9.02E-01 5.43E-02 8.80E-02 1.42E-01 7.11E-02 7.64E+01 7 64E+02 9.30E-D4 | 9.30E-05
ZING 5.33E+01 3.66E-01 1.95E+01 1.25E-01 1.90E+G0 2.03E+00 1.01E+00 1.53E+03 3.06E+03 6.63E-04 | 3.31E-04
Cells are shaded if the EEQ is greater than 1.0.
Body Weight = (BW) 3.663E-02 kg Definitions:
Food Ingestion Rate = (If} 3.570E-03 kg/day EEQ = Ecological Eftects Quotient
Water Ingestion Rate = {lw} 6.400E-03 L/day NOAEL = No Observed Adverse Effacts Leve!
Soil Ingsestion Rate = (1s) 8.568E-05 kg/day LOAEL = Lowest Observed Adverse Effects Laval
Home Range = {HR) 1.640E-01 acras Cs = Contaminant concentration in soil

Contaminated Arga = (CA) Assume equal to home range
H=HR/CA {Assume = to 1 for maximum exposure)

Dose (surface sgil) = (Cs * [s){H)/BW
Dose (vegetation) = (Cv * If{HVBW
Total Dose = Dose (surface sqil) + Dose (vegetation)

Cv = Contaminant conc. in vegetation (=soil conc. * Biotranster Factor)
AUF = Area Use Factor




SHORT-TAILED SHREW - AVERAGE INPUTS i
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION
OLD PISTOL RANGE - RANGE 2 FIRING LANE
NSWC CRANE, INDIANA
Page 14 0f 16

Avg Soli Biotransfer inveriebrate Dose {mg/kg/day) from: Total Doge

Concentration Fsctor Concentration Surface Dose (AUF = 50%) NOAEL LOAEL NOAEL LOAEL
Parameter {markg) {soil to inv.) {mg/kg) Soll Inverts, {mg/kg/day) | (mg/kg/da {mg/kg/day) | (mg/kg/day) EEG EEQ
Inorganics
COPPER 1.97E+0" 5.15E-01 1.01E+01 2.50E-01 9.91E-01 1.24E+00 6.21E-01 6.94E+02 8.97E+02 | 8.94E-04 | £.0825.04
LEAD 2.32E+01 2.66E-01 6.17E+00 2.95E-01 6.03E-01 8.97E-01 4.49E-01 1.66E+02 1.66E+03 | 2.70E-03 | 2.70E.04
ZINC 5.33E+01 3.20E+00 1.71E+02 6.77E-01 1.67E+01 1.73E+01 B.67E+00 3.32E+03 6.64E+03 261E-03 | 1.31E-03
Cells are shaded if the EEQ is greater than 1.0.
Bedy Weight = (BW) 1.687E-02 kg Definitions:
Feod Ingestion Rate = {If) 1.648E-03 kg/day EEQ = Ecological EHects Quotient
Water Ingeslion Rala = (Iw) 3.800E-03 L/day NOAEL = No Observed Adverse Effacts Level
Seit Ingestion Rate = (is) 2142E-04 kg/day LOAEL = Lowesi Observed Adverse Effects Levet
Homae Range = (HR) 9.70CE-01 acres Cs = Contaminant concentration in soi!

Contaminated Area = {CA)

H=HR/CA (Assume = to 1 for maximum exposure)

Dose (surface soil) = (Cs * (s)(H)/BW
Dasa (invertebrates) = (Ci * )(H)/BW
Tolal Dose = Dose {(surface soil) + Dose (inverebrales)

Assume agual lo home rangse

Ci = Contaminant conc. in soil invertebrates (=soil conc. * Biotransier Factor)
AUF = Area Use Factor




BOBWHITE QUAIL

JERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

OLD PISTOL RANGE - RANGE 2 FIRING LANE

NSWC CRANE, INDIANA
Pags 15 of 16

’_ Avg Soil Biotransfer Vegstation Dose (mg/kg/day) from: Total Dose

Concentration Factor Concentration | Surface Dose (AUF = 25%) NOAEL LOAEL NOAEL LOAEL
Parameter {mg/kg) {soil to veg.) (mg/kg} Soil Vegetation | (mg/kgfday) | (mg/kg/day) | {(mg/kg/day) | (mg/kg/day} EEG | EEQ
Inorganics
CGPPER 1.97E+01 1.24E-01 2.44E+00 3.94E-02 5.96E-02 9.90E-02 2.48E-02 4.70E4+01 8.17E+1 5.27E-04 | 4.01E-04
LEAD 2.32E+01 3.89E-02 9.02E-01 4.64E-02 2.20E-02 6.85E-02 1.71E-02 1.13E+00 1.13E+01 1.51E-02 | 1.51E-03
ZINC 5.33E+01 3.66E-01 1.95E+01 1.07E-01 4.76E-01 5.83E-01 1.46E-01 1.45E+01 1.31E+02 1.01E-02 | 1.11E-03
Cells are shaded if the EEQ is greater than 1.0.
Body Weight = (BW} 1. 770E-01 kg Definitions:
Focd Ingestion Rate = (If) 4,320E-03  kg/iday EEQ = Ecological Effects Quolient
Water Ingestion Rate = (lw) 1.840E-D2 /day NQAEL = No Observed Adverse Effects Level
Soil Ingestion Rate = {Is) 3.542E-04  kg/day LOAEL = Lowest Observed Adverse Effects Leval
Home Range = (HR) 2.860E+M1 ACras Cs = Contaminant concentration in soil

Contaminated Area = (CA)

H=HR/CA (Assuma = to 1 for maximum exposure)

Dosa (surface scil) = (Cs * Is)(HYBW
Daose {vegetaticn) = (Cv ~ If)(H)/BW

Total Dose = Dose (surface soil) + Dose (vegetation)

Assume equal o home range

Cv = Centaminant conc. in vegetation (=soil conc. * Bigtransfer Factar)

AUF = Area Use

Factar




AMERICAN WQODCQCK - AVERAGE INPUTS

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

OLD PISTOL RANGE - RANGE 2 FIRING LANE

NSWC GRANE, INDIANA
Page 16 of 16

Avg Soil Blotransfer Invertebrate Dase (mg/kg/day) from: Total Dose

Concentration Factor Concentration Surface Dose {AUF = 25%) NOAEL LOAEL NOAEL LOAEL
Parameter {mglkg) {soil 1o fnv.) (mg/kg) Soll Inverts. {mg/kg/day) (mg/kg/day} | (mg/kg/da (my/kg/day) EEQ EEQ
Inorganics
COPPER 1.97E+01 5.16E-01 1.OEHN 1.75E€-01 1.35E+00 1.53E+00 3.82E-01 4. 708401 6.17E+01 B8.13E-03 | B19E-03
LEAD 2.32E+01 2.66E-01 6.17E+00 2.07E-01 8.23E-01 1.03E+00 2.57E-01 1.13E+00 1.13E+01 2.28E-01 | 2.28E-02
ZINC 5.33E+01 3.20E+00 1.71E402 4,76E-01 2.27E+01 2.32E+01t 5.81E+00 1.45E+01 1.31E+02 4.01E-01 | 4.43E.02
Cells are shaded if the EEQ Is greater than 1.0.
Body Weight = (BW) 1.895E-01 kg Detinitipns:
Food Ingestion Rate = (If} 2.526E-02 kg/day EEQ = Ecological Effects Quatient
Water Ingestion Rate = (Iw) 1.900E-02 L/day NOAEL = No Observed Adverse Effects Level
Soil Ingestion Rate = {Is} 1.688E-03 kgrday LOAEL = Lowest Observed Adverse Effects Lavel
Home Range = (HR) 6.133E+01 acres Cs = Contaminant concentration in seil

Contaminated Area = (CA)
H=RP/CA (Assume = to 1 fof maximum sxposure)

Dose (surface soily = (Cs * Is)(Hy/BW
Dose (invertebrales) = (Ci " It){H)/BW

Assume equal to home range

Total Dose = Dose (suface soil] + Dose [invertebrates)

Ci = Contaminant conc. in soil invertabrates (=scil onc. * Biotransfer Factor)
AUF = Area Use Faclor
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TERRESTRIAL WILDLIFE MODEL-AVERAGE CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS
SURFACE SOIL (0-6")
OLD PISTOL RANGE - HILLSIDE RANGE 1 BERM

NSWC CRANE, INDIANA

Page 1 of 4
Meadow Vole'" Short-Tailed Shrew'" American Woodcock® Bobwhite Quail?

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Parameter EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ
Inorganics
COPPER 8.1E-04 6.2E-04 1.6E-03 1.3E-03 1.5E-02 1.1E-02 9.6E-04 7.3E-04
LEAD 5.1E-03 51E-04 1.5E-02 1.5E-03 1.3E-01 8.3E-02 8.3E-03
ZINC 1.5E-04 7.7E-05 6.1E-04 3.0E-04 I 9.3E-02 1.0E-02 2.3E-03 2.6E-04
Notes:

- Cells are shaded if the EEQ is greater than 1.0

1 - An Area Use Factor of 5% was used.
2 - An Area Use Factor of 2.5% was used.

Acronyms:
EEQ - Ecological Ettects Quotient

LOAEL - Lowest Observed Adverse Effects Concentration
NOAEL - No Observed Adverse Effects Concentration




TERRESTRIAL WILDLIFE MODEL-AVERAGE CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS

SURFACE SOIL (0-6")

OLD PISTOL RANGE - HILLSIDE RANGE 1 FIRING LANE

NSWC CRANE, INDIANA

Page2 of 4
Meadow Voie!" Short-Tailed Shrew!" American Woodcock® Bobwhite Quail®

NOAEL LOAEL NOAEL "LOAEL NOAEL LOAEL NOAEL LOAEL
Parameter EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ
Inorganics
COPPER 9.1E-04 7.0E-04 1.8E-03 1.4E-03 1.7E-02 1,3E-02 1.1E-03 8.2E-04
LEAD 1.6E-03 1.6E-04 4.6E-03 4.6E-04 3.8E-01 3.8E-02 2.6E-02 2.6E-03
ZINC 1.2E-03 5.9E-04 4.6E-03 2.3E-03 7.1E-01 7.9E-02 1.8E-02 2.0E-03
Notes:

- Cells are shaded if the EEQ is greater than 1.0
1 - An Area Use Factor of 50% was used.
2 - An Area Use Factor of 25% was used,

Acronyms;
EEQ - Ecological Effects Quotient

LOAEL - Lowsest Observed Adverse Effects Concentration
NOAEL - No Observed Adverse Effects Concentration




TERRESTRIAL WILDLIFE MODEL-AVERAGE CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS
SURFACE SOIL (0-6")
OLD PISTOL RANGE - RANGE 2 BERM
NSWC CRANE, INDIANA

Page 3 of 4

[ Meadow Vole'" Short-Taited Shrew'” American Woodcock® Bobwhite Quail®

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Parameter EEQ EEQ EEQ EEQ EEQ EEG EEQ EEQ
Inorganics
COPPER 8.9E-05 6.9E-05 1.8E-04 1.4E-04 1.6E-03 1.2E-03 1.1E-04 8.0E-05
LEAD 2.5E-03 2.5E-04 7 .3E-03 7 .3E-04 6.1E-01 6.1E-02 4 1E-02 4.1E-03
ZINC 1.1E-04 5.5E-05 4.3E-04 2. 2E-04 6.7E-02 7 4E-03 1.7E-03 1.8E-04
Notes:

- Cells are shaded if the EEQ is greater than 1.0

1 - An Area Use Factor of 5% was used.
2 - An Area Use Factor of 2.5% was used.

Acronyms:
EEQ - Ecological Effects Quotient

LOAEL - Lowest Observed Adverse Effects Concentration
NOAEL - No Observed Adverse Effects Concentration




TERRESTRIAL WILDLIFE MODEL-AVERAGE CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS
SURFACE SOMN. (0-6")
OLD PISTOL RANGE - RANGE 2 FIRING LANE
NSWC CRANE, INDIANA

Paged of 4
Meadow Vole'" Shoni-Tailed Shrew'"! American Woodcock® Bobwhite Quail®

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Parameter EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ
Inorganics
COPPER 4.4E-04 3.4E-04 8.9E-04 6.9E-04 8.1E-03 6.2E-03 5.3E-04 4.0E-04
LEAD 9.3E-04 9.3E-05 2.7E-03 2.7E-04 2.3E-01 2 3E-02 1.5E-02 1.5E-03
ZINC 6.6E-04 3.3E-04 2.6E-03 1.3E-03 4.0E-01 4.4E-02 1.0E-02 1.1E-03
Notes:

- Cells are shaded if the EEQ Is greater than 1.0

1 - An Area Use Factor of 50% was used.
2 - An Area Use Factpr of 25% was used.

Acronyms:
EEQ - Ecological Effects Quotient

LOAEL - Lowest Observed Adverse Effects Concentration '
NOAEL - No Observed Adverse Effects Concentration
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APPENDIX A

HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 65
location 07XCPO1 07XCPM 07XCPO1 O7XCPO1 07XCPC1 07XCPO1 07XCPM 07TXCPO1
Sample ID 07XCP010003 | 07XCPO10003A | O7XCP010003B | 07XCP010003C | 07XCP010306 | 07XCP010306A | 07XCP0O10306B | 07XCP010306C
Matrix SO S0 S0 0] SO SO SO 50
Submatrix SS SS S5 SS S8 S8 SS 88
Depth Range 0-0.25 0-0.25 0-0.25 0-0.25 0.25-0.5 0.25-05 0.25-0.5 0.25-05
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004 12112/2004 12/12/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 7733 U 78 U 76 U 78 U 85.33 U 85 U 88 U 95 U
COPPER 22.67 22 U 21 U 25 2367 U 23 U 23U 25 U
LEAD 18 20 17 17 22.67 20 25 23
TIN 5533 U 56 U 54 U 56 U 64 U 61 U 63 U 68 U
ZINC 49.67 46 51 52 41.33 36 35 53
Metais (MG/KG}
ANTIMONY
COPPER
LEAD
TIN
ZINC




APPENDIX A

HILLSIDE RANGE 7 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 65
Location Q7XCP02 07XCPQ2 07XCPQ2 07XCP02 | 07XCP02 07XCcPo2 07XCP02 07XCP02
Sample ID 07XCP020003 | 07XCP020003A | 07XCP020003B | 07XCP020003C | 07XCP020306 | 07XCP020306A | 07XCP020306B | 07XCP020306C
Matrix S0 S0 50 S0 S0 210] 50 S0
Submatrix SS S5 88 S8 58S 1) Ss ss
Depth Range 0-0.25 0-0.25 0-0.25 0-0.25 025-05 025-05 0.25-0.5 025-05
Sample Date 12/12/2004 . 12122004 12/12/2004 12/12/2004 1212/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XBF) (MG/KG
ANTIMONY 75 U 74 U 74 U 77U 83 U 84 U 82 U 83 U
COPPER 29.33 22 U 23 43 31.67 - 41 31 23 U
LLEAD 22 23 23 20 25.33 30 25 21
TIN 53,33 U 53 U 53 U 54 U 59.33 U &0 U 59 U 59 U
ZINC 50.67 50 45 57 44.67 51 43 40
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TN
ZINC




APPENDIX A

HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE

CRANE, INDIANA

" PAGE 3 OF 65
Location 07XCP03 07XCP03 07XCP03 07XCP03 07XCP03 07XCP03 07XCP03 07XCPO3
Sample (D 07XCP030003 | 07XCPO30003A | 07XCP(30003B | 07XCP030003C | 07XCP030306 | 07XCP030306A | 07XCP030306B | 07XCP030306C
Matrix S0 50 SO S0 80 S0 S0 S0
Submatrix 88 S8 8Ss ) 58 S8 8§ S8
Depth Range 0-0.25 0-025 0-025 0-0.25 0.25-05 0.25-05 0.25-0.5 025-05
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 | 12112/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG
ANTIMCNY 77.67 U 774U 79 U 77 U 83 U 80 U 83 U 86 U
COPPER 44.67 g 30 66 75 52 124 49
LEAD 23.33 25 23 22 18.33 19 23 13
TIN 5533 U 55 U 56 U 55 U 59.33 U 57 U 59 U 62 U
ZINC 127 94 132 1585 196 174 322 92
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC




APPENDIX A

HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 65
Location 07XCP04 07XCP04 07XCP04 Q7XCP04 07XCP04 07XCP04 07XCP04 O7XCP04
Sample |D Q7XCP040003 | 07TXCPO40003A 1 07XCPO40003B | 07XCPO40003C | 07XCP040306 | 07XCP040306A | 07TXCP403068 | 07XCP040306C
Matrix S0. S0 S0 S0 S0 S0 30 50
Submatrix 58 S8 55 38 38 SE S8 88
Depth Range 0-0.25 0-0.25 0-0.25 0-0.25 0.25-0.5 0.25-0.5 0.25-05 0.25-0.5
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 1212/2004 1212/2004 12/12/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 80.67 U 78 U 8 U 79U 83.33 U 84 U B4 U 82 U
COPPER 52.67 46 39 73 86.33 73 79 107
LEAD 34 32 33 37 3067 26 29 37
TIN 57.33 U 55 U 60 U 57 U 60.67 59 U 61 62
ZINC 199 230 169 198 336.67 263 226 521
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC




APPENDIX A

HILLSIDE BANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 5 OF 65
Location 07XCP05 07XCPO5 O7XCPO5 07XCP05 Q7XCP05 07XCP05 07XCP05 07XCPO5
Sample ID 07XCP050003 | 07XCP050003A [ 07XCP050003B j 67XCP050003C | 07XCP050306 | 07XCP050306A [ 07XCP0503068 | 07XCP050306C
Matrix $O S0 S0 SO SO SO S0 S0
Submatrix 88 88 8s S8 8S S8 SS 35
Depth Range 0-025 0-025 0-025 0-0.25 0.25-05 0.25-0.5 0.25-05 0.25-0.5
Sample Date 12/12/2004 121122004 | 12112/2004 12112/2004 12/12/2004 | 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG :
ANTIMONY 83.33 U 87 U B1 U B2 U 80y 84 U 86 U 90 U
COPPER 31 31 32 30 30.67 45 23 U 24 U
LEAD 56 38 28 104 34.33 35 32 36
TIN 59.33 U g2 U 58 U 58 U 64 U 67 U 61 U 64 U
ZINC 43.33 55 38 37 47.33 60 47 35
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC




APPENDIX A

HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 6 OF 65
Location 07XCP0B O07XCP06 07XCP08 07XCPQ6 07XCP06 07XCP0B 07XCP0O6 07XCPO6
Sample ID 07XCP060003 | 07XCPO60003A | 07XCP0OE0003B | 07XCPO60003C | 07XCPI60306 | 07XCPO60306A | 07XCP0603068 | 07XCP060306C
Matrix S0 80 SO 50 SO SO S0 S0
Submatrix 88 88 58 §S S8 38 S8 58
Deptht Range 0-0.25 0-0.25 0-0.25 0-0.25 0.25-05 0.25-05 025-05 025-05
Sample Date 12/10/2004 1212/2004 12/12/2004 121122004 12/12/2004 12/12/2004 12/12/2004 1212/2004
Field Parameters {(XRF) (MG/KG)
ANTIMONY 80 U 80 U 78 U g2 U 80.33 U 71U g2 U 88 U
COPPER 48 79 38 27 103.67 70 131 110
LEAD 18.67 19 15 22 26.67 14 41 25
TN 58.33 57 U 60 58 U 56.67 U 50 U 58 U 62 U
ZINC 137.67 173 101 139 219.67 163 224 272
Metals (MG/KG)
ANTIMONY 0.61 U
COPPER 754 J
LEAD 25.2 J
TIN 0.94 U
ZINC 207 J




APPENDIX A

HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 7 OF 65
Location 07XCPO7 G7XCPO7 Q7XCPQ7 QTXCPO7 07XCPQ7 07XCPO7 07XCP0O7 Q7XCPO7
Sample ID 07XCP070003 | 07XCPO70003A | 07XCPG70003B | 07XCPO70003C | 07XCP070306 | 07XCPO70306A | 07XCP070306B | 07XCP)70306C
Matrix SO SO S0 SO SO SO S0 50
Submatrix 88 SS SS SS 88 8S 88 8s
Depth Range 0-025 0-025 0-0.25 0-0.25 0.25-05 0.25-05 0.25-05 0.25-0.5
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {XRF) (MG/KG
ANTIMONY 80 U 79 U 79 U 82 U 87.67 U 85 U 88 U 89 U
COPPER 24 22 U 27 23 U 2433 22 U 28 23 U
LEAD 53 94 30 35 50.67 39 75 38
TIN 58 56 U 63 58 U 74.67 60 U 89 75
ZINC 40.67 41 42 39 40 46 43 31
Metals (MG/KG) '
ANTIMONY
COPPER
LEAD
TIN
ZINC
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA

OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 8 QF 65
Location 07XCP08 07XCP08 07XCPO8 07XCF08 07XCP08 07XCP08 (7XCPO8 07XCP08
Sample iD 07XCPEB0003 | 07XCPOBONO3A | 07XCPDB0OA3B | O7XCPOB003C | 07XCP080306 | 07XCPOBD306A | 07XCPOBO306B | 07T XCPOB0306C
Matrix S0 SO SO SO SO S0 SO S0
Submatrix 58 SS SS S5 8S §S S8 S5
Depth Range 0-0.25 0-025 0-025 0-0.25 0.25-05 0.25-0.5 025-05 0.25-05
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 1212/2004 1212/2004 12/12/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 79.67 U 78 U 79U 82 U 83.33 U 82 U 82 U 86 U
COPPER 24,33 22 U 22 U 29 23 U 22 U 23 U 24 U
LEAD 35 29 32 44 55.33 87 53 56
TIN 67.33 55 U 86 U A 59 U 58 U 58 U 6t U
ZINC 50 40 50 60 40.33 45 33 43
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA

OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 9 OF 65
Location Q7XCP09 O7XCP09 G7TXCPO9 07XCP09 [ 07XCP09 07XCP(09 07XCP09 07XCP09
Sample ID 07XCP030003 | 07XCP090003-D | 07XCPOS0003A | 07XCP0S0003A-D | 07XCP090003R | 07XCP0O90003B-D | 07XCP0B0003C | 07XCP09I003C-D
Matrix 30 30 30 30 50 50 30 S0
Submatrix S5 SS 8§ SS SS S8 85 S8
Depth Range (-0.25 0-0.25 0-0.25 0-025 0-025 0-0.25 0-0.25 0-0.25
Sample Dale 12/12/2004 1212/2004 | 1201272004 12/12/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004
Field Parameters (XRF) (MG/KG :
ANTIMONY 7767 U 76.67 U 76 U 73 U 81 U g2 U 76 U 75 U
COPPER 59.33 34 90 43 32 29 56 30
LEAD 135.33 100 171 107 149 117 86 76
TIN 58 54.33 U 54 U 52 U 57 U 58 U 63 53 U
ZINC 47.33 41.67 37 39 55 58 50 28
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
CLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 10 OF 65

Location 07XCP09 07XCPO9 07XCP09 Q7XCP08 Q7XCP10 07XCP10 07XCP1D Q7XCP10
Sample (D Q7XCP090306 | 07XCP0%0306A | 07XCP090306B | 07XCPO90306C | 07XCP100003 | 07XCP100003A | 07XCP100003B | 07XCP100003C
Matrix S0 o) 50 S0 S0 80 S0 S0
Submatrix - 88 SS Ss SS S8 ) Ss )
Depth Range 0.25-05 0.25-05 0.25-05 0.25-05 0-0.25 0-0.25 0-0.25 0-0.25
Sample Date 12/12/2004 12/12/2004 12/12/2004 12(12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 87 U 85 U B7 U 89 U 80 U 78 U 84 U 78 U
COPPER 28 24 U 27 a3 23.67 22 U 26 23
LEAD 42 67 33 43 52 19.33 21 19 18

TIN 71.33 81 U 90 g3 U 57 U 56 U 60 U 55 U
ZINC 50 41 41 68 61 72 51 60
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
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Location O7XCP10 07XCP10 07XCP10 07XCP10 07X5501 07X8801j 07XSS01 07X5501
Sample ID Q7XCP100306 | 07XCP100306A | 07XCP100306B | 07XCP100306C [ 07XSS010003 | 07XSS0T0003A | 07XSS0100038 | 07X55010003C
Matrix 50 S0 S0 30 80 30 S0 SO
Submatrix S5 58 55 53 S8 S8 §s 88
Depth Range 0.25-0.5 0.25-05 0.25-0.5 0.25-0.5 0-0.25 0-0.25 0-0.25 0-0.25
Sample Date 12/12/2004 12112/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 96.67 U 100 U 97 U auy 8267 U B3 U 80 U 85 U
COPPER 30 27 U 33 30 35 33 26 46
LEAD 56.67 35 63 72 48,67 50 51 45
TIN 68.67 U 71U 69 U 66 U 58.67 U 59 U 57 U 60 U
ZING 39 44 46 27 43 38 38 53
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABCRATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 12 OF 65

l.ocation 07XSSH 0745501 07X3501 07X5501 07X5501 07XSS01 07X3501 Q7XS501
Sample ID 07XSS010306 [ 07XSS010306A | 07XSS010306B | 07XSS010306C | 07XSS010612 | 07KSS010612A | 07XSS01068128 | 07XSS010812C
Matrix S0 S0 SO SO S0 S0 SO S0
Submatrix 8S 8S 88 88 SS Ss Ss 85
Depth Range 025-0.5 0.25-05 0.25-05 0.25-05 0.5-1 0.5-1 05-1 0.5-1
Sample Date 12112/2004 1211212004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)

ANTIMONY 92 U g2 U 93 U 91 U 92 U 90 U a5 U 91 0
COPPER 2567 U 26 U 26 U 25 U 24.33 U 24 U 25 U 24 U
LEAD 30.33 37 29 25 31.33 38 24 32

TIN 77.33 65 U 102 65 U 65 U 64 U 67 U 64 U
ZINC 44.67 53 40 41 41.67 41 41 43
Metals (MG/IKG)

ANTIMONY

COPPER

LEAD

TIN

ZINC




APPENDIX A

HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 13 OF 65

Location 07XSS01 07XS8801 07X8S01 07X8801 07XS8502 07X8502 07X5302 07XS8502
Sample ID 07XS5011224 | 07XSS011224A | 07X8S0112248 | 07X8S5011224C | 07X85020003 | 07XS55020003A | 07XS50200038 | 07XSS020003C
Matrix 50 50 S0 S0 50 S0 S0 50
Submatrix 85 85 .88 8S 85 SS S8 85
Depth Range 1-2 1-2 1-2 1-2 0-025 0-025 0-0.25 0-0.25
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY g9 v 100 U 96 U 101 U 88.33 U 88 U 85 U 82 U
COPPER 2767 U 27 U 27 U 29 U 607.67 237 424 1162
LEAD 17.67 22 13 18 2625.33 1655 3547 2674
TIN 68.57 U 71U 68 U 67 U 62.67 U 62 U 61 U 65 U
ZINC 50.67 58 45 49 121.33 94 117 153
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 14 OF 65

Location Q7XS502 Q7XS502 07X8502 Q7X5802 07X3802 07XS502 Q7X5502 07X5802
Sample D 07X55020306 1 (7XSS020306A | 07X850203068 | 07XSS8020306C | 07XS58020612 | 07XSS020612A | O7TXSS0206128 | 07X58020612C
Matrix $0 $0 S0 S0 SO S0 S0 S0
Submatrix $S S8 SS S8 $5 S8 SS S8
Depth Range 0.25- 0.5 0.25-05 0.25-0.5 0.25-05 0.5-1 05-1 0.5-1 0.5-1
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004 1212/2004
Field Parameters (XRF) (MG/KG .

ANTIMONY 8g U 88 U 85 U g1 U 93 U 96 U 91 U 92 U
COPPER 465,33 658 215 523 62.33 51 78 58
LEAD 150433 1448 1428 1907 322.87 252 391 325
TIN 70 84 81 U 65 U 66 U 68 U 65 U 65 U
ZINC 105.33 115 74 127 50 53 49 48
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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" HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
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Location 07XS802 07XS802 07X8502 07XSS02 07X5803 07XSS03 07XSS03 07X5S03
Sample ID 07X85021224 | 07XS8021224A | 07XS8021224B | 07X58021224C | 07X35030003 | 07XSS030003A | 07XSS030003B | 07XS5030003C
Matrix S0 50 80 S0 S0 S0 S0 S0
Submatrix S5 S8 88 S8 Ss SS . S8 SS
Depth Range 1-2 1-2 1-2 1-2 0-025 0-0.25 0-0.25 0-025
Sample Date 12/12/2004 12/12/2004 12/12i2004 12/12/2004 12/11/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 35 U 86 U 93 U 96 U 9633 U 95 U 84 U 100 U
COPPER 25.67 U 26 U 26 U 25 U 1004 794 898 1320
LEAD 35.87 22 56 29 6194.33 6250 6000 6333
TIN 69 69 U 70 68 U 70.67 74 67 U 71U
ZINC 46 49 40 49 231 252 224 217
Metals (MG/KG)

ANTIMONY 30.8 J

CQOPPER 897 J

LEAD 6870 J

TiN 1.4 U

ZINC 262 J
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 16 OF 65
Location 07X5S03 07X5803 07X8503 07X8503 07X8503 07XS803 07XSS03 07XSS03
Sample ID 07X55030306 | 07XSS030306A | 07XSS0303068 | 07XSS030306C | 07XS5030612 | 07XSS5030612-0 | 07XS5030612A | 07X55030612A-D
Matrix S0 S0 50 S0 30 S0 S0 80
Submatrix 38 53 88 S8 55 8§ 55 S8
Depth Range 0.25-05 0.25-05 0.25-0.5 0.25-05 0.5-1 0.5-1 05-1 05-1
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 98.33 U 104 U 96 U 95 U 97 U 96.67 U g6 U 95 U
COPPER 1268.33 1389 1212 1204 1289.67 865.33 985 1014
LEAD 3118 3651 3063 2640 1309.33 1076.33 1505 942
TIN 70.33 U 74 U 69 U 68 U 70.33 86.67 64 U 68 U
ZING 284.33 309 258 286 293.33 334.67 308 217
Metals (MG/KG)
ANTIMONY 16.8 J 10 J
COPPER 1340 J 484 J
LEAD 3920 J 1330 J
TIN 0.66 U 0.7 U
ZINC 428 J 409 J
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 17 OF 65

07X5803

Location 07XSS03 07XS503 07X3503 07XSS03 07X5503 07XS503 (7X8803
Sample iD 07XSS0306128 | 07XSSC30612B-D | 07XSS030612C | 07XSS030612C-D | 07XSS031224 | 07XSS031224A | 07X8S0312248 | 07XSS031224C
Matrix S0 S0 50 S0 80 50 S0 S0
Submatrix S§ 88 SS SS SS SS SS SS
Depth Range 05-1 05-1 0.5-1 05-1 1-2 1-2 1-2 1-2
Sample Date 1212/2004 12/12/2004 1211212004 12/12/2004 1211212004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 95 U g7 U 100 U g8 U 91.33 U g0 U My 93y
COPPER 1296 1117 1528 485 63 101 25 U 63
LEAD 1329 1390 1094 897 125.67 244 24 109
TIN 76 103 71 U 88 73.33 64 U 65 U 91
[ZINC 263 356 309 431 59 80 35 62
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
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Location 07XSS504 07X5504 07X8504 07X5504 J7XS504 07X5504 07XS504 07XSS04
Sample ID D7XSS040003 | 07TXSS040003A | 07XSS040003B | 07XSS040003C | 07XS5040306 ) 07XS5040306-D | 07XSS0403064 | 07XSS040306A-0
Matrix 50 30 50 50 80 sQ S0 S0
Submatrix 85 88 8§ S8 85 58 88 S8
Depth Range 0-025 0-025 0-025 0-0.25 0.25-0.5 025-05 0.25-0.5 0.25-0.5
Sample Dale 12/12/2004 1211212004 12/12/2004 12/12/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004
Field Paramsters (XRF) (MG/KG

ANTIMONY 84.67 U 83 U 85 U 86 U 102.67 U 100.33 U 104 1 97 U
COPPER 54067 459 632 531 1411.33 1755 2035 1218
LEAD 2695.33 2418 3214 2454 2086.67 2065 2371 1625
TIN 64.67 72 61 U 61 U 77.33 85 74 U 69 U
ZINC 181 169 203 171 506 443.33 586 366
Metals (MG/KG)

ANTIMONY 246 J 373 J

COPPER 1550 J 1640 J

LEAD 3650 J 4330 J

TIN 077 U 08U

ZINC 533 J 615 J
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Location 07XS504 07X5504 07XSS04 07X5804 07XSS04 07X3504 07XS504 07XS504
Sample ID 07X58040306B | 07%S5040306B-D | 07XSS040306C | 07XSS040306GC-D | 07X58040612 | 07X55040612A | 07X55040612B | 07X55040612C
Matrix 50 50 50 50 50 50 50 50
Submatrix S8 58 88 S8 58 5S 58 58
Depih Range 025-0.5 0.25-05 0.25-0.5 0.25-05 05-1 05-1 05-1 05-1
Sample Date 12/12/2004 . 12/12/2004 12/112/2004 12/12/2004 12112/2004 12/12/2004 12(12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 97 U 95 U 107 U 109 U 95 U 94 U 95 U 96 U
COPPER 881 1251 1318 2796 365.67 122 917 58
LEAD 1993 1296 1891 3274 59 32 81 64

TiN 69 U 108 89 78 U 85.67 87 83 87
ZINC 367 422 565 542 60 42 86 42
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07X3304 07XSS04 07XSS04 07XSS04 | 07XSS05 07XS805 | 07XSS05 07X8805
Sample ID 07XSS041224 | Q7XSS041224A | 07XSS041224B | 07X$5041224C | 07XSS050003 | 07XSS0500034 | 07XSS0500038 | 07XSS050003C
Matrix S0 80 50 S0 S0 S0 S0 S0
Submatrix S8 8s 88 88 S8 88 S8 88
Depth Range 1-2 1-2 1-2 1-2 0-0.25 0-0.25 0-0.25 0-0.25
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 90.67 U a1 U 88 U 3 u 87 U 77 U 100 U 84 U
COPPER 29 29 28 30 335.33 317 355 334
LEAD 14 14 14 14 1414.33 1389 1442 1412
TIN 6433 U 685 U 83 U 85 U g2 U 55 U 71U 60 U
ZINC 44,33 39 49 45 135.67 130 137 140
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07X5505 07X8505 07XS8S05 |  07XSS05 07XSS05 07XSS05 Q7XSS05 07X8805
Sample ID 07X5S050306 | 07XSS050306A | 07XSS0503068 | 07XSS050306C | 07XSS050612 [ 07XSS050612A | 07XSS050612B | 07XSS050612C
Matrix 0] S0 SO S0 S0 50 SO S0
Submatrix SS SS SS sS S8 SS 8s SS
Depth Range 0.25-05 0.25-05 0.256-.05 0.25-05 0.5-1 05-1 0.5-1 0.5-1
Sample Date 12112/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 92 U 89 U 93 U 94 U 95.33 U 93 U g7 U 96 U
COPPER 1050.33 779 1009 1390 848.67 1218 865 463
LEAD 2490 2386 2398 2686 2571 1823 3878 2012
TIN 73.33 © 63 U 90 67 U 79 100 69 U 68 U
ZINC 222.33 188 228 251 215.67 209 277 161
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TiN

ZINC




APPENDIX A

HILLSIDE RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
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Location 07X8S05 07XSS05 07XS505 07XSS05 07X8506 07XS508 07XS506 07XSS506
Sample ID 07X8S051224 | 07XS5051224A | 07XS5051224B | 07X55051224C | 07XSS060003 { 07XSS060003A | 07XSS080003B | 07XSS060003C
|Matrix S0 350 SO S0 S0 SO S0 S0
Submatrix S8 55 S8 SS SS 83 85 88
Depth Range 1-2 1-2 1-2 1-2 0-025 0-025 0-0.25 0-0.25
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 88.67 U 85 U 92 U 89 U 78.67 U 80 U 80 U 76 U
COPPER 97.33 24 U 214 54 3 26 36 31
LEAD 131.67 41 236 118 137 135 138 138
TIN 63 U 81 U 65 U 63 U 55.67 U 57 U 54 U 5 U
ZINC 57.67 35 94 44 59.67 55 61 63
Metals (MG/XG)
ANTIMONY
COPPER
LEAD
TiN
ZINC
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Location 07XS506 07X5806 07XSS06 07XS506 07XS506 07X5506 07XS506 07X5506
Sample 1D 07XSS060306 | 07XSS060306A | C7XSS060306B | 07XSS060306C | 07XSS060612 | 07XSS060612A | 07XSS060612B | 07XSS060612C
Matrix SO SC 80 SO S0 80 S0 SO
Submatrix 88 85 3S SS 88 38 85 SS
Depth Range 0.25-0.5 0.25-05 0.25-0.5 025-05 05-1 0.5-1 0.5-1 05-1
Sample Date 12/12/2004 12112/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 87.33 U 84 U 88 U a0 U 88.33 U 9z U 85 U 88 U
COPPER 2467 U 24 U 25 U 25 U 24 U 26 U 23U 23 U
LEAD 56 54 56 58 33.33 33 34 33
TIN 60,33 U 60 U g2 U 59 U 62.67 U 66 U 60 U 62 U
ZINC 56.33 50 58 61 40.67 44 38 40
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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NSWC CRANE

CRANE, INDIANA
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Location Q7XS506 07X5806 07XS506 07XSS06 07X8507 Q7X8507 07X8S07 07XSS07
Sample ID 07X8S061224 | 07XSS061224A | 07XSS061224B | 07X55061224C | 07XSS070003 | 07XSS070003A | 07XS5070003B { 07XS5070003C
Matrix ' SO SO 50 SO SO S0 SO S0
Submatrix ) ss 88 88 8S 8S SS S8
Depth Range 1-2 1-2 1-2 1-2 0-025 0-025 0-0.25 0-0.25
Sample Date | 1211212004 121122004 12/12/2004 12/12/2004 12/11/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {XBF) (MG/KG
ANTIMONY 85 U 82 U 87 U 86 U 89 U 86 U 86 U 95 U
COPPER 24 U 23V 25 U 24 U 48 25 U 73 46
LEAD 25.67 30 21 26 360 332 348 400
TIN 60.33 U 58 U 62 U 81 U 63.67 U 61 U 62 U 68 U
ZINC 42.33 36 48 43 60 48 65 67
WMetals (MG/KG)
ANTIMONY 2.8 J
COPPER 49 J -
LEAD 396 J
TIN 0.77 U
ZINC 78.9 J
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Location 07XSS07 07XS507 07XSS07 07XSS07 07XSS07 07XSS07 07XS507 07XSS07
Sample 10 07XSS070306 | 07XSS070306A | 07XSS070306B | 07XSS070306C | 07XSS070612 | 07XSS070612A | 07XSS0706128 | 07XSS070612C
Matrix 30 50 S0 50 50 50 50 S0
Submatrix 8S 38 8s 88 SS sS 88 58
Depth Range 0.25-0.5 025-0.5 0.25-0.5 0.25-0.5 05-1 05-1 05-1 0.5-1
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004 12112/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 85.33 U 87 U 84 U g5 U 9533 U 96 U 92 U 98 U
COPPER 53 54 41 64 653.67 114 140 1707
LEAD - 583 225 482 1042 1348 1283 1006 1755
TIN 63.33 69 60 U 61 U 86.67 68 U 123 69 U
ZINC 40.67 38 45 39 95 77 75 133
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07X5507 07XSS07 Q07X8S07 07X8S07 07XS308 0745508 07XSS08 07X5508
Sample ID 07XS5071224 | 0TXSS071224A | 07XS50712248 | 07X85071224C | 07XSS080003 | 07XSS080003A | 07X5S080003B | 07XSS080003C
Matrix S0 S0 S0 S0 S0 S0 18] SO
Submatrix 88 - 8% 8s SS 8s 85 88 58S
Depth Range 1-2 1-2 1-2 1-2 0-0.25 0-0.25 0-0.25 0-025
Sampie Date 121212004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12122004
Field Parameters (XRF) (MG/KG)
ANTIMONY 89.67 U 86 U 92 U 91 U 8633 U 79 U 96 U 84 U
COPPER 58.33 125 25U 25 U 76.67 69 82 79
LEAD 189 408 104 55 476.67 322 420 688
TIN 64.67 64 65 U 65 U 61.67 U 56 U 69 U 60 U
ZINC 50.67 61 38 53 60.67 51 67 64
Metals (MG/KG) :
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07X5508 07XS3508 07XS508 07XSS08 07XSS08 07XS508 07XS508 07XS308
Sample 1D 07XSS080306 | 07XSS0B0306A [ 07XSS080306B | 07XSS080306C | 07XSS080812 [ 07XSS080612A [ 07XSS080612B | 07XS5080612C
Matrix so S0 S0 80 S0 SO S0 S0
Submatrix 5§ S8 SS SS 58 SS SS SS
Depth Range 0.25-05 025-05 0.25-0.5 0.25-05 05-1 05-1 0.5-1 05-1
Sampie Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF} (MG/KG

ANTIMONY 8133 U S0 U g2 U g2 U 101.33 U 101 U g0 U 113 U
COPPER 57,33 69 38 65 35.67 35 36 36
LEAD 225 30 135 230 139.67 151 124 144
TIN B8.67 75 66 U 65 U 85.33 72 U 103 81 U
ZINC 51.33 57 56 41 57.33 54 50 68
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07XSS08 07XSS08 07XSS08 07XS508 07XSS09 | 07XSs09 07XSS09 07XSS09
Sample 1D 07XS5081224 | 07XSS081224A | 07XSS081224B | 07XSS081224C | 07XS8090003 | 07XSS090003A | 07XSS090003B | 07XSS090003C
Matrix S0 S0 50 S0 SO SO 50 SO
Submatrix SS ss ss sS ) S SS SS
Depth Range 1.2 1-2 1-2 1-2 0-0.25 0-025 0-0.25 0-0.25
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)

ANTIMONY 85.67 U 86 U 86 U 85 U 83,67 U 86 U 78 U 87 U
COPPER 2333 U 24 | 23 U 23 U 44 38 50 44
LEAD 14.67 15 12 17 109.67 109 103 117
TIN 60.33 U 61 U 60 U 60 U 59,67 U 61 U 56 U 62 U
ZINC 33 21 32 46 63.67 61 57 73
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Locafion 07X8809 07XS509 07XS809 07X8509 07XS808 07XSS09 | 07XSS09 07XS809
Sample 1D 07XSS020306 | 07XSS090306A | 07XSS090306B | G7XSS090306C [ 07XSS090612 | 07XSS090612A | 07XSS090612B | 07XSS090612C
Matrix S0 50 S0 S0 S0 SO S0 S0
Submatrix SS Ss 58 88 ) 8S SS 8s
Depth Range 0.25-0.5 0.25-05 0.25-05 0.25-05 0.5-1 0.5-1 0.5-1 0.5-1
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2604 12/12/2004 1211212004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 84.67 U 83 U 87 U 84 U 87.67 U 86 U 89 U 88 U
COPPER 40.33 32 51 38 42 67 42 61 25 U
LEAD 84 82 88 82 46.33 52 63 24
TIN 96.67 95 88 97 62.67 U 62 U 63 U 63 U
ZINC 55.67 48 60 59 59 55 70 52
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07X5509 07XS509 07XS509 07X5509 07XS810 07X5810 07XSS10 07X5510
Sample ID 07X55081224 | 07X550912244A | 074550912248 | 07X55091224C | 07X55100003 | 07XSS100003A | 07XSS1000038 | 07X8S8100003C
Matrix 80 S0 S0 S0 S0 S0 SO 80
Submatrix S8 85 58 S8 58 85 58 S8
Depth Range 1-2 1-2 1-2 1-2 0-0.25 0-025 0-0.25 0-025
Sample Date 12/12/2004 1211272004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 83.67 U g2 U 84 U 85 U 83.67 U 87 U RV 89 U
COPPER 2233 U 22 U 22 U 23 U 34.33 37 32 34
LEAD 15.33 10 U 25 11U 26.33 27 26 26
TIN 53.33 U 58 U 60 U 60 U 6333 U 62 U 66 U g2 U
ZINC 44 39 45 48 61.33 654 60 60
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location O7XSS10 Q7X8810 07XS510 07XSS10 07X8510 07XSS10 07X8S10 07X8510
Sample ID 07XSS100306 | 07XSS100306A | 07XSS100306B | 07XSS100306C | 07XSS100612 | 07XSS100612A | 07XSS1006128B | 07XS$5100612C
Matrix SO SO 6] SO 50 S0 S0 50
Submatrix $S S8 8s SS S8 88 SS S8
Depth Range 0.25-05 0.25-05 0.25-05 0.25-05 05-1 05-1 05-1 05-1
Sample Date 12/12/2004 12112/2004 12/12/2004 L 12/12/2004 12/12/2004 12/12/2004 1212/2004 12/12/2004
Field Parameters (XAF) (MG/KG)

ANTIMONY 9133 U g0y a9 U HU 95 U a6 U 95 U 94 u
COPPER 2467 U 24 U 26 U 24 U 26 U 26 U 26 U 26 U
LEAD 45 43 47 45 23.67 17 29 25
TIN 72.33 87 66 U 64 U 68 U 68 U 68 U 68 U
ZINC 49 43 55 . 49 54.67 53 56 55
Metals (MG/KG)

ANTIMONY

COPPER

LEAD .

TIN

ZINC
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Location 07XSS10 07X8S10 | 07XSS10 07XSS10
Sample ID 07XS5101224 | 07XSS5101224A | 07XS5101224B | 07XSS101224C
Matrix S0 SO S0 SO
Submatrix 5§ 88 58 85
Depth Range 1-2 1-2 1-2 1-2
Sample Date 12/12/2004 12/12/2004 12/12/2004 12(12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY §8.67 U 83 U 88 U 89 U
COPPER 24U 24 U 24 U 24 U
LEAD 13.67 14 11 U 16
TIN 67.67 76 63 U 84 U
ZINC 44.33 49 39 45
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07XCP1H1 Q7XCP11 a7XCP11 07XCP11 07XCP11 07XCP11 07XCP11 07XCP11
Sample 1D 07XCP110003 | 07XCP1100034 | 07XCP110003B | 07XCP110003C | 07XCP110306 | 07XCP110306A | 07XCP1103068 | 07XCP110306C
Matrix S0 SO S0 SO S0 S0 S0 S0
Submatrix S5 S8 SS 8s 58 Ss SS 55
Depth Range 0-0.25 0-025 0-0.25 0-0.25 0.25-05 0.25-05 0.25-0.5 3.25-05
Sampie Date 12/12/2004 12112/2004 12/12/2004 12M12/2004 12112/2004 12/12/2004 12/12/2004 12112/2004
Field Parameters {XRF) (MG/KG)

ANTIMONY 87.33 U 88 U 86 U 88 U 9433 U 92 U 95 U 9% U
COPPER 40 36 29 55 33 49 24 U 26 U
LEAD 25 25 21 29 22.33 24 22 21

TIN 64 67 62 U g3 U 84 65 U 118 69 U
ZINC 87 96 81 84 69 54 72 81
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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07XCP12

Location 07XCP12 O7XCP12 Q7XCP12 07XCP12 Q7XCP12 07XCP12 07XCP12
Sample ID 07XCP120003 | 07XCP120003A | 07XCP1200038 | 07XCP120003C | 07XCP120306 | 07XCP120306A | 07XCP120306B | 07XCP120306C
Matrix S0 S0 SO S0 s0 So 50 S0
Submatrix 88 S8 Ss SS 88 sS 55 S5
Depth Range 0-025 0-0.25 0-025 0-0.25 0.25-0.5 025-05 0.25-05 0.25-05
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/1212004 12/12/2004 1212/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 80.33 U 78 U 83 U 80 U 85 U 84 U gy 81U
COPPER 23.67 23 U 25 23 U 23 U 23 U 25 U 21U
LEAD 36.33 42 36 3 27.67 20 36 27
TIN a3 g2 134 53 U 63.67 60 U 64 U 67
ZINC 97.67 71 73 149 59 52 66 - 59
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE

CRANE, INDIANA

PAGE 35 OF 65
Location 07XCP13 Q7XCP13 07XCP13 Q7XCP13 07XCP13 07XCP13 | 07XCP13 07XCP13
Sampie ID 07XCP130003 1 07XCP130003A | 07XCP130003B { 07XCP130003C | 07XCP130306 | 07XCP130306A | 07XCP130306B | 07XCP130306C
Matrix 50 80 S0 80 80 80 S0 50
Submatrix S8 88 S8 58 88 85 8§ 85
Depth Range 0-0.25 0-0.25 0-025 0-0.25 0.25-0.5 0.25-0.5 0.25-0.5 0.25-05
Sample Date 12/12/2004 12/12/2004 121212004 12/1212004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 77 U 78 U 78 U 74 U 81.33 U 83 U 82 U 7% U
COPPER 21.33 U 21 U 22 U 21 U 2133 U 22 U 21 U 21 U
LEAD 18.67 18 18 20 19.67 23 15 21
TIN 55 U 56 U 56 U 53 U 58 U 59 U 59 U 56 U
ZINC 40 39 37 44 42 50 35 41
Metals (MG/KXG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07XCP14 07XCP14 07XCP14 07XCP14 O7XCP14 07XCP14 07XCP14 07XCP14
Sample 1D 07XCP140003 | 07XCP140003A | 07XCP140003B | 07XCP140003C | 07XCP140306 | 07XCP140306A | 07XCP1403068 | 07XCP140306C
Matrix 50 S0 S0 S0 S0 SO ¢ S0 S0
Submatrix 88 35 S8 85 SS 88 S8 58S
Depth Range 0-025 0-0.25 0-025 0-025 0.25-0.5 025-05 0.25-0.5 0.25-0.5
Sample Date 12/12/2004 12/12/2004 12012/2004 12/12/2004 12/112/2004 12112/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 7733 U 77 U 78U 77 U 85.33 U 87 U 86 U g3 U
COPPER 21 U 21 U 21 U 21 U 22.33 U 24 U 22 U 21 U
LEAD 14.33 14 15 14 17.33 17 17 18
TIN 60 B8 56 U 58 U 71.67 89 67 59 U
ZINC 32.67 31 35 32 46.33 37 43 59
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07XCP15 07XCP15 07XCP15 07XCP15 07XCP15 Q7XCP15 07XCP15 07XCP15
Sample 1D 07XCP150003 | 07XCP150003-D | 07XCP150003A | 07XCP150003A-D | 07XCP1{500038 | 07XCP150003B-0 | 07XCP150003C | 07XCP150003C-D
Matrix S0 S0 S0 SO SO S0 SO SO
Submatrix 58 55 58 S8 58 35 S8 5SS
Depth Range 0-025 0-025 0-0.25 0-025 0-0.25 0-025 0-0.25 5-0.25
Sample Date 12/12/2004 1211212004 12H2/2004 | 121272004 1212/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMCNY 80.67 U 84.33 U 81 U 83 U 81 U 83 U 80 U 87 U
CQOPPER 21.67 U 25.67 21 U 23 U 23U 23 U 21 U 31
LEAD 26 27 17 27 34 25 27 28
TIN 57.67 U 60 U 58 U 58 U 57 U 59 U 58 U 62 U
ZINC 59 56.33 66 52 51 52 60 65
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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[Location 07XCP15 07XCP15 07XCP15 07XCP15 07XCP16 07XCP16 07XCFP16 Q7XCP18
Sample ID 07XCP150306 | 07XCP150306A | 07XCP150306B | 07XCP150308C | 07XCP160003 | 07XCP160003A | 07XCP160003B | 07XCP160003C
Matrix 50 S0 S0 S0 SO 18] S0 SO
Submatrix S8 S8 ) 58 SS SS SS 8S
Depth Range 0.25-05 0.25-05 0.25-0.5 0.25-05 0-025 0-0.25 0-0.25 0-025
Sample Date 12/12/2004 12112/2004 12/12/2004 12/12/2004 12/10/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY B4 U 85 U g2 U g5 U 78.67 U 79 U 77 U B0 U
COPPER 2267 U 22 U 22 U 24 ) 21.67 U 22 U AR 22 U
LEAD 23.33 12 33 25 17 17 14 20
TIN 62.67 60 U 58 U 70 55.67 U 58 U 55 U 56 U
ZINC 48.67 50 46 50 45.33 42 48 46
Metals (MG/KG)
ANTIMONY 0.46 U
COPPER 28 J
LEAD 19.4 J
TIN 097 U
ZINC 5.3 J
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Location Q7XCP16 O7XCP16 07XCP16 07XCP16 O07TXCP17 07XCP17 07XCP17 Q7XCP17
Sample ID 07XCP160306 | 07XCP160306A | 07XCP1603068 | 07XCP160306C | 07XCP170003 | 07XCP170003A | 07XCP1700038 | 07XCP170003C
Matrix SO S0 SO S0 50 S0 80 S0
Submatrix S8 55 55 88 88 §S S5 S8
Depth Range 0.25-05 0.25-0.5 0.25-05 0.25-0.5 0-0.25 0-0.25 0-0.25 0-025
Sample Date 12/12/2004 12/12/2004 12112/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {XRF) (MG/KG)

ANTIMONY 86.33 U 83 U 78 U 82 U g6 U 83 U 88 U 87 U
COPPER 2333 U 26 U 22 U 22 U 26 23 U 29 26
LEAD 21.67 20 22 23 29.33 23 31 34

TIN 61.33 U 70 U 56 U 58 U 71.67 80 63 U 62 U
ZINC 52.33 63 53 4 45 46 43 46
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location Q7XCP17 07XCP17 07XCP17 O7TXCP17 07XCP18 07XCP18 Q7XCP18 07XCP18
Sample ID 07XCP170306 | 07XCP170306A | 07XCP170306B | 07XCP170306C | 07XCP180003 | 07XCP180003A | 07XCP180003B | 07XCP180003C
Matrix 50 SO SO SO SO S0 50 S0
Submatrix 88 8S SS 8S S8 8S Ss &8s
Depth Range 0.25-0.5 0.25-0.5 025-0.5 0.25-05 0-0.25 0-0.25 0-0.25 0-0.25
Sample Date 12/12/2004 1212/2004 12112/2004 1212/2004 12/12/2004 121212004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 93.33 U 88 U 9% U 92 U 86 U 88 U 87 U 83 U
COPPER 25 U 25 U 25 U 25 U 35.67 29 40 38
LEAD 22.67 23 22 23 22 19 25 22
TIN 66.33 U 63 U 71U 65 U 61 U 62 U 62 U g9 U
ZINC 52.33 55 52 50 55 53 57 55
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07XCP18 07XCP18 07XCP18 07XCP18 07XCP18 07XCP18 07XCP19 07XCP19
Sample (D 07XCP180306 [ 07XCP180306A | 07XCP1803068 | 07XCP180306C | 07XCP190003 [ 07XCP190003A [ 07XCP1900036 [ 07XCP190003C
Malrix 50 18] S0 10] SO S0 10 S0
Submatrix SS sS 85 SS ss 35 8S 8S
Depth Range 025-05 0.25-0.5 0.25-0.5 0.25-05 0-025 0-0.25 0-0.25 0-0.25
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG

ANTIMONY 88.33 U 94 U 83 U 86 U 81.33 U B1 U B2 U 81 4
COPPER 28.33 38 24 U 23 U 23.67 23 U 24 24 U
LEAD 23.67 23 24 24 20.67 22 20 20
TIN 76.33 105 63 U 61 U 58 U 58 U 58 U 58 U
ZINC 53.67 62 51 48 40.67 30 50 42
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TN

ZINC
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Lacation 07XCP19 Q7XCP19 Q7XCP19 Q7XCP19 07XCP20 O7XCP20 T~ Q7XCP20 07XCP20
Sample ID 07XCP180306 | 07XCP150306A | 07XCP190306B | 07XCP180306C | 07XCP200003 | 07XCP200003A | 07XCP2000038B | 07XCP200003C
Matrix 80 S0 S0 S0 SO 8o 50 50
Submatrix 55 S8 SS S8 S8 §S 88 83
Depth Range 025-05 0.25-05 0.25-05 0.25-05 0-0.25 0-0.25 0-0.25 0-0.2%
Sample Date 12/12/2004 12/12/2004 1211212004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 84.33 U 81U 86 U 86 U 85 U 85 U 86 U 84 U
COPPER 22 U 20U 23U 23 U 28.33 28 30 27
LEAD 19.67 16 2 21 25.67 23 28 26
TIN 56.33 69 61 U 3B U 61.33 U 61 U 61 U 62 U
ZINC 48 51 45 48 45.67 48 51 38
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location Q7XCP20 07XCP20 07XCP20 07XCP20 07XCP21 07XCP21 Q7XCP21 07XCP21
Sample ID 07XCP200306 | 07XCP200306A | 07XCP200306B | 07XCP200308C | 07XCF210003 | 07XCP210003A | 07XCP210003B | 07XCP210003C
Matrix SO SO S0 80 80 SO SO SO
Submatrix 58 55 55 S8 5SS SS S8 58
Depth Range 0.25-05 0.25-05 0.25-05 0.25-05 0-0.25 0-025 0-0.25 0-0.25
Sample Date 12/12/2004 12/12/2004 1211212004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 87.33 U 82 U a3 U 87 U 86.67 U IRY 8% U 80 U
COPPER 25.33 a7 26 U 23 U 28.67 31 32 23 U
LEAD 27 29 25 27 28.33 26 30 29
TIN 62 U 59 U 66 U 61 U 76 94 64 U 70
ZINC 56 54 60 54 53 g1 55 43
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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O7TXCP21

Location Q7XCP21 O07XCP21 07XCP2A 07ACP22 07XCP22 p7XCP22 o7XCP22
Sample ID 07XCP210306 | 07XCP210306A | 07XCP210306B | 07XCP210306C | 07XCP220003 | 07XCP220003A 1 07XCP220003B | 07XCP220003C
Matrix 50 S0 SO SO SO SO ' SO SO
Submatrix 35 S8 58 58 $s S8 58 SS
Depth Range 0.25-0.5 0.25-0.5 0.25-0.5 0.25-0.5 0-0.25 0-025 0-025 0-0.25
Sample Date 1212/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)

ANTIMONY 101 U 96 U 109 U 98 U 80,67 U 76 U 84 U 82 U
COPPER 28.67 U 27 U 31U 28 U 22.67 23 23 U 22 U
LEAD 27.67 21 34 28 18.33 21 21 13
TIN 7133 4 68 U 77 U 69 U 57.33 U 54 U 60 U 58 U
ZINC 54.67 52 58 54 43.67 44 43 44
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07XCP22 07XCP22 07XCP22 07XCP22 07XS511 07XSS11 07XSs1 07XSS11
Sample ID 07XCP220306 | 07XCP220306A [ 07XCP2203068 | 07XCP220306C [ 07XSS110003 [ (7XSS110003A | 07XSS110003B [ 07XSS110003C
Matrix SO 80 s0 SO SO S0 SO S0
Submatrix S8 5§ 8 58 SS 88 S8 S8
Depth Range 025-05 0.25-0.5 0.25-05 0.25-05 0-025 0-0.25 0-0.25 0-0.25
Sample Date _ 12112/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004
Field Parameters (XRF) (MG/KG)

ANTIMONY 86 U 8 U 86 U 86 U 78.67 U 76 U 80 U 80 U
COPPER 23.67 U 24 U 24 U 23 U 35.33 25 44 37
LEAD 21.67 23 21 21 240 252 239 229
TIN 61 U 61 U 61 U 61 U - 58,57 54 U 57 U 65
ZINC 43.67 44 44 43 58.67 54 62 60
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07XSS11 07X8511 07XSS511 07XSS11 07XS811 Q7XSS11 07XSS11 07X8511
Sampie 1D 07X55110306 | 07XSS110306A | 07XSS110306B | 07XSS110306C | 07XSS110612 | 07XSS110612A | 07XSS110612B | 07XSS110612C
Matrix S0 S0 S0 50 SO S0 SO 80
Submatrix 55 §S S8 SS SS SS 8S SS
Depth Range 0.25-0.5 0.25-05 0.25-0.5 0.25-0.5 0.5-1 0.5-1 0.5-1 05-1
Sample Date 12112/2004 1212/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG
ANTIMONY 85 U 84 U 84 U 87 U 84.33 U 85 U B4 U 84 U
COPPER 23 U 22 U 23 U 24 U 2333 U 23 U 23U 24U
LEAD 63.33 40 102 48 30.33 32 29 30
TIN 60.33 U 60 U 60 U 61 U £5.67 60 U 73 64 |
ZINC 43.67 41 43 47 49 44 53 50
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE

CRANE, INDIANA

PAGE 47 OF 65
[Lccation 07XSS11 07XSS11 07XSS 11 07XSS11 07X5812 075512 07XSS12 07XS812
Sample ID 07XSS111224 | 07XSS111224A | 07XSS111224B | 07XSS111224C | 07X8S8120003 | 07XSS1200034 | 07XSS1200038 | 07XS$120003C
Matrix 50 S0 50 S0 S0 S0 ) SO
Submatrix S8 sS S sS SS SS SS sS
Depth Range 1-2 1-2 1-2 1-2 0-0.25 0-0.25 0-0.25 0-0.25
Sample Date 1212/2004 | 12/12/2004 12/12/2004 1211272004 | 1211272004 | 1211202004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 86.33 U 87 U 87 U 85 U 81.67 U 83 U 81 U 81 U
COPPER 26.67 32 25 U 23 U 33.33 32 35 33
LEAD 52 30 31 26 267 296 273 230
TIN 67.33 62 U 79 81 U 5767 U 53 U 57 U 57 U
ZING 54.33 69 47 47 50.67 41 53 58
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07X8512 Q7X8%12 07X8812 07XS812 Q7XS8312 07X8S812 07XS812 07X58812
Sample ID 07XS5120306 | 07XSS120306A | 07X85120306B | 07XSS120306C | 07XSS120612 | 07XSS120612A | (7XS551206128 | 07XS85120612C
Matrix §0 S0 le) : S0 S0 s0 S0 SQ
Submatrix 58 55 S8 58 §S 58 58 55
Depth Range 0.25-0.5 0.25-0.5 0.25-05 025-05 05-1 0.5-1 05-1 0.5-1
Sarnple Date 12{12/2004 121212004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 86.67 U g0 U 84 U 86 U 88 U a1 u 87 U 86 U
COPPER 24.67 25 U 23 U 26 24.33 U 25 U 24 U 24 U
LEAD 140 115 141 164 65.67 44 49 104
TIN 6133 U 64 U 58 U g1 U 6233 U 65 U 61 U 81 U
ZINC 53.33 49 60 51 47.33 52 52 38
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Lacation O7XSS12 07XS512 07XS812 07XS8812 07X8513 07X8S13 07X8813 07X5813
Sample ID 07XSS121224 | 07XSS121224A | 07XSS121224B | 07X55121224C | 07XSS130003 | 07XSS130003A | 07XSS130003B | 07XSS130003C
Matrix 80 SO S0 S0 SO SO S0 S0
Submatrix SS SS sS 88 §s Ss SS SS
Depth Range 1-2 1-2 1-2 1-2 0-0.25 0-025 0-0.25 0-025
Sample Date 12/12/2004 12/12/2004 12/12/2004 1211212004 12/11/2004 121212004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 86.67 U 87 U g7 U 86 U 81.67 U 80 U 81y B4 U
COPPER 26 25 U 20 24 U 32.33 35 27 35
LEAD 20.67 22 20 20 308.67 222 471 233
TIN 62.67 U 62 U 62 U 64 U 58 U 57 U 58 U 53 U
ZINC 51.33 54 48 52 50.67 44 45 83
Metals (MG/KG) _
ANTIMONY 43 J
COPPER 33.3 J
LEAD 475 J
TIN 0.68 U
ZINC 83.2 J
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Location 07X8813 07X5513 07X5513 07X58813 0745513 07XS513 07X5513 D7XS513
Sample ID 07XS5130306 | 07XSS5130306-D | 07XS55130306A | 07X55130306A-D | 07X551303068 | 07XS5130306B-0 | 07XSS130306C | 07X55130306C-D
Matrix 50 50 S0 50 S0 80 50 50
Submatrix SS 88 35 88 SS S8 SS 35
Depth Range 025-05 0.25-05 025-05 025-05% 0.25-0.5 0.25-0.5 0.25-0.5 0.25-0.5
Sample Date 1212/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004 12/12/2004 12/12/2004 1212/2004
Field Parameters (XRF) (MG/KG)

ANTIMONY 84.33 U 86.67 U 84 | 75 U g2 U 97 U 87 U 88 U
COPPER 28.67 2433 U 27 22 U 36 27 U 23 U 24 U
LEAD 106 91.33 94 83 111 93 113 98

TIN 56.33 U 58 U 59 U 54 U 5 U 69 U 51 U 51 U
ZINC 52.33 46.67 58 34 46 62 53 44
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

Tin

ZINC
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Location 07X5813 07X8513 07XS813 07X8513 07XS513 07X3513 07X8513 07XS813
Sample ID 07XSS130612 | 07XSS130612A | 07XSS130612B | 07X8S130612C | 07XSS131224 | 07XSS131224A | 07XSS131224B | 07XS8S131224C
Matrix SO SO S0 S0 S0 SO SO SO
Submatrix S8 S8 88 SS S8 8s §S 8S
Dspth Range 0.5-1 0.5-1 0.5-1 0.5-1 1-2 1.2 1-2 1-2
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {XRF) (MG/KG)

ANTIMONY 91 U 93 U 89 U 91 U 89 U 87 U 90 U 90 U
COPPER 2533 U 26 U 24 U 26 U 24 U 24 U 24 U 24 U
LEAD 27.33 35 21 26 23.33 16 33 21
TIN 84 U 66 U 63 U 63 U 59.67 U 51 U 64 U 64 U
ZINC 52.67 54 50 54 57 51 56 64
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07XSS14 | 07XSSi4 07X5514 07XS514 07X8514 07XSS14 07XSS14 07X5814
Sample D 07X55140003 1 07XSS140003A | 07XSS1400038 | 07XSS140003C | 07XS5140306 | 07XSS140306A | 07X55140306B | 07X55140306C
Matrix S0 S0 S0 SO 80 80 SO SO
Submatrix SS §S SS S8 SS 58 S8 §8
Depth Range 0-025 0-025 0-025 0-025 0.25-0.8 0.25-0.5 0.25-05 025-0.5
Sample Date 1212/2004 12/12/2004 1211212004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) {MG/KG)
ANTIMCONY 85.67 U 84 U 88 U 85 U 90.33 U 90 u 80 U 91 U
COPPER 49 24 U 38 24 U 25.67 25 U 27 25 U
LEAD 149.33 155 147 146 63 53 78 58
TIN g2 60 U 65 61 U 64.33 U 64 U 64 U 65 U
ZINC 47.67 43 50 £0 51.67 51 61 61
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07X8314 07X5514 07X8514 07X8814 07X5814 07X5514 07XS514 07X5S814
Sample ID (7XS8140612 | 07XS5140612A [ 07X55140612B | 07XS5140612C | 07XS5141224 | 07XS58141224A | 07XSS8141224B | 07X55141224C
Matrix S0 80 S0 SO S0 310] S0 S0
Submatrix 58 SS SS 58 ss SS SS 8S
Depth Range 0.5-1 0.5-1 0.5-1 05-1 1-2 1-2 1.2 1-2
Sample Date 12/12/2004 12/12/2004 12122004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XBF) (MG/KG)
ANTIMONY 92 U 90 U 1 u 95 U 100.33 U 95 U 105 U 101 U
COPPER 25.67 24 U 25 U 28 2733 U 27 U 2 U 26 U
LEAD 36.33 41 18 52 22 22 20 24
TIN 76.33 64 U 82 83 7067 U 68 U 75 U 69 U
ZINC 53.67 45 59 57 68 70 66 68
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07XS815 07XS515 07XS515 07X3515 07XS515 07X8815 | 07XSS15 07X5515
Sample 1D 07XS8150003 | 07XSS150003A | 07XSS150003B | 07XSS5150003C | 07XS5150306 | 07XSS5150306A | 07XSS150306B | 07XS55150306C
Matrix S0 S0 S0 SO SO SO S0 S0
Submatrix S8 SS SS SS 8§ S8 8§ S8
Depth Range 0-0.25 0-025 0-025 0-025 0.25-05 025-05 025-05 0.25-0.5
Sample Date 1212/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF} (MG/KG)

ANTIMCNY 8333 U 82 U 92 U 76 U 87 U gs U 87 U 86 U
COPPER 31.33 35 31 28 25.67 30 24 U 23 U
LEAD 62 55 80 51 66.33 72 61 66
TIN 5833 U 58 U 66 U 54 U 61.67 U 62 U 62 U 61 U
ZINC 56.33 53 71 51 58.67 60 62 54
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA

OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 55 OF 65
Location 07X8S15 07XS8S15 07XSS15 | 07XS8S15 07XSS15 07X5815 07X5515 07XS815
Sample ID 07X85150612 | 07XSS150612A | 07XSS1506128 | 07XSS150612C [ 07X8S151224 | 07X5S5151224A | 07XSS151224B | 07X85151224C
Matrix SO S0 S0 S0 S0 S0 SQ S0
Submatrix S8 S8 S8 58 S8 SS S8 58
Depth Range 05-1 05-1 0.5-1 0.5-1 1-2 1-2 1-2 1-2
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) {MG/KG)
ANTIMONY §0.33 U 89 U 92 U 80 U 95 U 94 U 98 U g3 U
COPPER 2433 U 24 U 25 U 24 U 26 U 25 U 27 U 26 U
LEAD 24 24 24 24 18.67 22 18 16
TIN 6533 U 64 U 66 U 66 U g8 U 67 U 70 U 67 U
ZINC 56 55 59 54 55.67 56 60 51
Metals (MG/KG)
ANTIMONY
COPPER
LEAD
TIN
ZINC
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Location 07XS8516 Q7XS8516 07XS516 07X5316 07X5516 07X35816 D7XS516 07XSS16
Sample ID 07X558160003 | 07XSS160003A [ 07XSS160003B | 07XSS160003C | 07XSS160306 | 07XSS160306A | 07X531603068 | 07XS5160306C
Matrix S0 SO S0 SO S0 S0 S0 S0
Submatrix 8S Ss 88 3S 38 SS S5 Ss
Depth Range 0-0.25 0-0.25 0-025 0-0.25 0.25-05 0.25-05 0.25-0.5 0.25-05
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 1212/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {XBF) (MG/KG) '

ANTIMONY 84.33 U 86 U g0 U 87 U 89 U 85 U 94 U 88 U
COPPER 56.67 53 58 59 38.33 47 33 38
LEAD 977.33 1062 806 1064 303.67 304 331 276
TIN 60 U g1 U 57 U 62 U 63 U 60 U 67 U 62 U
ZINC 48.67 45 44 57 50 46 57 47
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC
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Location 07XS516 07XSS16 07XSS16 07XSS16 07XSS16 07XS515 07X%S516 07XSS16
Sample 1D 07XSS160612 | 07XSS5160612A | 07XSST60612B | 07XSS160612C | 07XSS161224 | 07XSS161224A [ 07X55161224B | 07X55161224C
Matrix S0 S0 SO S0 S0 S0 S0 g0
Submatrix SS 35S S8 58 55 85 38 SS
Depth Range 05-1 0.5-1 0.5-1 0.5-1 1.2 1-2 1.2 -2
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 121122004
Field Parameters (XRF) (MG/KG) ‘

ANTIMONY B8 U 89 U 86 U 83 U 89.67 U 89 U 87 U a3 u
COPPER 25.67 28 23 U 26 28.33 25 U 23 U 37
LEAD 30 29 27 34 22.33 24 21 22
TIN 62.33 U 3 U 81 U 63 U 63.67 U 63 U 62 U 66 U
ZINC 50 50 45 55 48.33 42 49 54
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZING
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Location 07X8817 O7XS8S17 07X5517 07X8317 Q7X8517 07X5817 07XS817 Q7XS317
Sample ID 07X585170003 [ 07XS5170003A | 07XS51700038 | 07XSS170003C | 07XS5170306 | 07XSS170306A | 07XS51703068 | 07XSS170306C
Matrix 80 S0 S0 50 SO S0 50 0]
Submatrix S8 S8 8S 88 SS SS SS $s
Depth Range 0-0.25 0-0.25 0-025 0-025 025-05 025-05 0.25-05 0.25-05
Sample Date 12/11/2004 12/12/2004 12/12/2004 12/12/2004 12/11/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)
ANTIMONY 94 U 94 U 101 U 87 95.33 U 97 U 97 U 82 U
COPPER 82.67 76 80 92 112 140 121 75
LEAD 3194 3001 ane2 2869 2302 2234 2459 2213
TIN 66.67 U 67 U 71U 62 U 68 U 69 U 69 U 66 U
ZINC 62 45 81 80 70 75 74 61
Metals (MG/KG)
ANTIMONY 50.6 J 39.9 J
COPPER 87.6 J 88 J
LEAD 10200 J 2580 J
TIN 1.2 U 11U
ZINC 70.9 J 107 J
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Location 07X58517 07X8517 Q7X5817 07X8517 07X5817 07X8S17 07X8817 Q7XS817
Sample ID 07XS5170612 [ 07XSS170612A | 07XSS1706128 | 07XSS170612C | 07X8S5171224 | 07XS5171224A | 07X85171224B | 07X55171224C
Matrix SO S0 S0 SO S0 SO 80 S0
Submatrix S8 SS SS SS 85 S8 SS SS
Depth Rangs 0.5-1 0.5-1 §.5-1 0.5-1 1-2 1-2 1-2 1-2
Sample Date 12/11/2004 12112/2004 12/12/2004 12/12/2004 12112/2004 12/12/2004 12/12/2004 1211212004
Field Parameters (XRF) (MG/KG) -

ANTIMONY B8 U g0 U 87 U 87 U 95 U 90 U 96 U 99 U
COPPER 33 46 29 24 U 26 U 25 U 26 U 27 U
LEAD 464.33 621 335 437 64.67 41 69 84
TIN 80.67 64 U 116 g2 U §7.67 U 64 U 69 U 70 U
ZINC 54.67 51 53 60 52.67 44 59 55
Metals (MG/KG)

ANTIMONY 119 J

COPPER 275 J

LEAD 822 J

TIN 0.76 U

ZING 71 J




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 60 OF 65

Location 07XSS18 07XS818 07XSS18 07XSS18 07XSS18 07XSS18 |  07XSS18 07X5518
Sample ID 07X55180003 | 07XSS$180003A | 07XSS180003B | 07XSS180003C | 07XSS180306 | 07XSS180306A | 07XSS1803068 | 07XSS180306C
Matrix S0 S0 S0 SO SO S0 SO 80
Submatrix 88 SS sS S8 SS SS SS 8S
Depth Range 0-0.25 0-0.25 0-0.25 0-0.25 0.25-0.5 0.25-05 0.25-05 0.25-0.5
Sample Date 12/12/2004 12/12/2004 1212/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {XRF) (MG/KG) .

ANTIMONY 89 U 51 U 94 U 82 U 91.33 U 91 U 91 U 92 U
COPPER 33.33 41 26 U 33 29.33 31 32 25 U
LEAD 98.67 91 97 108 54,67 85 60 69
TIN 63.33 U 85 U 67 U 58 U 65 U 85 U 65 U 65 U
ZINC 62.67 74 57 57 62 65 59 62
Metals {MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 61 OF 65

Location 07XS518 07XS518 07XSS18 07XS518 07XS518 07X5518 07X5518 07X3S18
Sample |D 07XS5180612 [ 07XSS180612A | 07XSS180612B | 07XSS180612C | 07XSS181224 | 07XSS181224A | 07X55181224B | 07X855181224C
Matrix 50 50 SO S0 SO S0 SO 30
Submatrix S8 S5 S8 S8 38 SS 5§ 58
Depth Range 0.5-1 0.5-1 0.5-1 05-1 1-2 1-2 1-2 1-2

| Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)

ANTIMONY 9233 U ac U e 84 U 93 U 94 U 92 U a3 U
COPPER 2533 U 25 U 25 U 26 U 2533 U 25 U 25 U 26 U
LEAD 20 21 18 21 20.33 22 21 18
TIN 65.67 U 64 U 67 U 66 U 81 g7 U 110 66 U
ZINC 52 45 57 54 52.33 58 47 51
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRBF AND LABORATORY DATA
OLD PISTOL RANGE

NSWC CRANE
CRANE, INDIANA

PAGE 62 OF 65
Location 07X8519 07XSS49 07X8519 | 07XSSt18 07X5819 07X5819 07XS8519 07X5519
Sample 1D 07XS5190003 | 07XSS190003A | 07XSS190003B | 07XSS190003C | 07XS5190306 | 07XS3190306A | 07XS5190306B | 07XSS5190306C
Matrix 80 50 80 50 S0 50 30 50
Submatrix S§ SS SS SS 85 8S 58 S8
Depth Range 0-0.25 0-0.25 0-025 0-0.25 025-0.5 025-05 0.25-05 0.25-0.5
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12i2004 1211212004 12/12/2004 1211212004 121122004
Field Parameters (XRF) (MG/KG)
ANTIMONY 88.67 U 94 U 82 U 80 U 83.33 U 80 u 96 U 94 U
COFPER 51 56 53 44 29.67 28 27 U 34
LEAD 128.33 134 128 126 88.33 £8 74 123
TN €4.33 67 U 59 U 67 67 84 U 68 U 69
ZINC £9.33 76 57 75 60.33 56 61 64
Metals (MG/KG) '
ANTIMONY
COPPER
LEAD
TIN
ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 63 OF 65

Location (7X5519 07X5519 07XS819 07XSS519 07XS519 07X38819 07X5519 07X8S19
Sample 1D 07X55190612 | 07XSS1906124 | 07XSS1806128 | 07XS5190612C | 07XS85191224 | 07X55191224A | 07X855191224B | 07X55191224C
Matrix S0 80 SO 80 50 50 50 SO
Submatrix S5 8s Ss 58 55 88 55 8S
Depth Range 05-1 05-1 05-1 0.5-1 1-2 1-2 1-2 1-2
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {XRF) (MG/KG)

ANTIMONY 103 U 103 U 99 U 107 U 90.67 U 93 U g2 U 87 U
COPPER 35.67 45 29 33 24.67 U 25 U 25 U 24 U
LEAD 24 32 21 19 17.67 14 24 15
TIN 84 107 70U 75 U 67 66 U 65 U 70
ZINC 63.67 72 49 70 48 56 47 4
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 64 OF 65

Q7X5520

|.ocation 07X8820 Q7X8820 (7XS820 07XS820 07X8520 07X8820 7TXS520
Sample ID 07X85200003 { 07X55200003A | 07X55200003B | 07XS5200003C | 07X55200306 | 07XS5200306A | 07X$5200306B | 07XS$S200306C
Matrix S0 80 S0 S0 S0 80 S0 80
Submatrix SS SS S5 8S S8 SS 58 S5
Depth Range 0-0.25 0-0.25 0-0.25 0-025 0.25-0.5 0.25-0.5 0.25-05 025-05
Sample Date 12/12/2004 12/12/2004 12/12/2004 12122004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters {(XRF) (MG/KG)

ANTIMONY 91.67 U 9y 93 U 9t U a3 u 90 U 98 U 91 U
COPPER 44.33 53 38 42 42.33 25U 38 64
LEAD 85.33 79 92 85 54 40 69 53
TIN 65.33 U 65 U g6 U 85 U 66.33 U 64 U 70 U 85 U
ZINC 57 52 81 58 62.87 55 85 68
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZINC




APPENDIX A

RANGE 1 AND RANGE 2 XRF AND LABORATORY DATA
OLD PISTOL RANGE
NSWC CRANE
CRANE, INDIANA
PAGE 65 OF 65

Location 07XS8820 07X5820 Q7X5520 07X58320 07XS820 07X3320 07X8320 Q7X5520
Sampie ID 07X855200612 [ 07XS52C0612A | 07XS52006128 | 07XSS200612C | 07X55201224 | 07XSS8201224A | 07X55201224B | 07X55201224C
Matrix S0 50 SO 80 SO SO SO 80
Submatrix SS 58 SS SS 58 5S SS S8
Depth Range 0.5-1 05- 1 05-1 05-1 1-2 1-2 1-2 1-2
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004
Field Parameters (XRF) (MG/KG)

ANTIMONY 100.33 U 88 U 98 U 104 U 97.67 U 89 U g5y 9 U
COPPER 27 U 27 U 25 U 29 U 29.67 27 U 26U 36
LEAD 2433 24 22 27 26.67 31 25 24
TIN 78.67 70 U g2 74 U 71 75 67 U 71U
ZINC 63.33 57 61 -72 51 62 47 44
Metals (MG/KG)

ANTIMONY

COPPER

LEAD

TIN

ZING




APPENDIX B

MULTIPLE SAMPLE LOG SHEETS
(NUMBER OF BULLETS FOUND IN PARENTHESES ON LEFT HAND SIDE)



C/Z)-
(i)

(4)
(1)

[X] SURFACE SOIL

MULTIPLE SAMPLE LOG SHEET
@ Tetra Tech Nus; Ine.

[] SEDIMENT

SIGNATURE(S): W

PAGE_Il OF_7

[ SUBSURFACE SOIL [ LAGOON / POND
(j OTHER SAMPLER (8): T. Rojahn & D. Westerhoff
PROJECT NAME: ____ OLD PISTOL RANGE LOCATION: _SIWAML T- ffots 5rod
PROTECT NUMBER: _ N3961 Bt
ANALYSES
o =z -
SAMPLE ID i % Eg E % -3- g% ;; §§‘5 g i é SOIL DESCRIPTION
% | o % % 5| B8 | @ E & g 1] ¢g

| o7x S50l 0003 |PT|o3' Y lagd L | | 1 X Bl e ety el
07X 550/ 0306 |PT|3-¢'%, bes| L & 1 1 X es Frass Lools v

OFXx 550/ 64672 ST |&/2 l%; b/ L | 5 1 1 X ‘L Vel 34 MM”:;
O7X Ss0i /224  (HA 224, L8 L |6 1 | X 'S ' $
O7xSSoz 0003 bT |0-31%Yless| L le | 1 1 X TUTL TEEIEY asts | Tty
OF¥ 5502 2306 |bT |3-0|Flwes] L |c 1 4 X G enas Loty ¥
O7x 5302 ©0&lZ ST 6iz|'Y loxel L | & 1 1 X LAY enss i e |
oIXSs502 (224 |HA 1228 ‘%1 |osas| L 4 1 1 X @ ¥
e7x5563 @903 |or 15231 lamr L | 1 1 X Sl s Auwts ﬂ_::;uf
o7kSSO03 o306 |DT|34('Y bus| L |6 1 1 X Corel Zeas v
GrXS503 06,2 ST (6%, b33 L | o 1 1 X ¥ v
O7XS503 J22F W4 l22d|%, loasd L |G 1 1 X LAY i s Sl e
ONFO 12/ 040/ ST |62 |9933] L | G 1 1 X £ o7k 5503 0672

LABORATORY: COC No.:

DOT= Disposabie Trowel

HA = Hand Auger

(#) #2

REMARKS: ST Shyiajss SAEES TS,

’
Bul/EVS

Laucks Testing Laboratones

FEFE, FELS




QD)
Qo)

@ Tetra Tech NUS, Inc. -

(] SEDIMENT
[l LAGOON / POND

MULTIPLE SAMPLE LOG SHEET

[X] SURFACE SOIL
[] SUBSURFACE SCIL

PAGE_Z OF 7

SIGNATURE(S): _ 7 Aizard™

SAMPLER (S). T.Rojahn & D, Westerhoff

[ OTHER
PROJECT NAME: QLD PISTOL RANGE LOCATION: Sk T - Hitlside RANlE
PROTECT NUMBER: _ N33961 BEgMm
ANALYSES
2 z - ; w ]
2 = S8l Bl 821 sE2 1B g|¢
TRl e e |2 2lze| g2 | BS= | 2123
SAMPLE ID 2| E '5-2 2|z 7oz “JE Bas |2 | 2 E SOIL DESCRIPTION
b G ul — P R <
g | Q 2|20 55 G 8 o C a
S I - R S R
- 7/ Mo:isT
OCTXSSOF 0003 DT lo-3 "% basd L | & 1 1 X -J-.szlgg: Fraps goets Daew BRA
1 Y
O7XSSOL ©33% DT |3-@ %{’ o958 L | & 1 1 X smf);'-cous Rock Feass 801‘;\’;
CTEDI2HHO pTi36|'%ipis | | & 1 1 X DUP of OT7TSSOLOIT0G
2 - ey Moisr
o7 X6504 06/2 ST |e72|'% P98 L | & 1 1 X ol Cxn oS VEL B
OTXSS o4 1224 |HA |i2-8'% Joos| | |G 1 1 X & i)
~
©7XSS05 0003 (DT |¢-3|1Fler| | | & 1 1 X 2407 25857 oot o e
QOTXES 05 ©306 DT 3-@ !%F 1008 | | & 1 1 X ‘?;:gv/;fy ok et sy Loua 3 ¢
) /4 - 4f f‘
OTXSSOE 0672 ST |6-12 l%, 09| L | & 1 1 X %or—r)c/ Fxass, Loots "/’30;”
O7XSsS0s /224 |HA [R2IY oz | |G ’ ) % oS
Ty 5 5077 oS,
logx 3506 poo3 |DT|o-3Flee| | | & 1 1 X B eacs  Lets  Dagor mtes
O7XS5SS0Ce Q30 DT |3-6 ’%l s [ |G 1 1 X é{;?( Al s Luis ’,';;::;:
- : : Z/f e G X %4 ‘ ghgid
0745506 06 /2 |ST &)Y, L 1 1 o AT, us s V&L e
' t F23 G X o sr
O7X3506 ;224 |HA|2-24'% 02| 1 1 ¥ Blact € i) B30w
REMARKS: KT S SESS SHassS sl LABORATORY: COC No.:
= Di i i EF7
DT= Disposable Trowel oy 2+ o L LeTsS Laucks Testing Laboratories dELE FEF
MA = Hand Auger 2990




MULTIPLE SAMPLE LOG SHEET

@ Tetra Tech NUS. Ine. -

(X] SURFACE SOIL
[ SUBSURFACE SOIL

(] SEDIMENT

0 LAGOON/POND

PAGE 3 OF 7

SIGNATURE(S): 7t

[]OTHER SAMPLER (S): T. Rojahn & D. Westerhoff
PROJECT NAME: QLD PISTOL RANGE LOCATICN: SWMU T ~ fofs s erar ELtAt
PROTECT NUMBER: _ N3961
ANALYSES
[} = .
S ~ S 5 | za & 2 ©
I - = = =) L 2 2] o
s 83 LW L |2 E|28] S5 ) BE% |3 | &8
SAMPLE ID Z | zv 28 2 15 2| E5| %% Cue | 2| & SOIL DESCRIPTION
s |8 |°y"|8%|g5| Bz | 245 |25 ¢
z | ° 2 2l gl B3 " & § C |z
0 L =
e, < Afas s~
orxSso7 voo3 _ |oT o3| %8| L | | X Book Lensy . gouts  Duk et
O7XSS507 0306 or |3-6 % lwz7| | | & ’ ] v J N
12 Slol 5~
O7XxS50¢7 0&6/& Srig-2/'Y lleeg] L | & 1 1 X v BN/
/ APorsre
O7XSS07 /224 WA 12281%, 1031 L |6 | 1 1 X L uee oo Fr e 9%
/?/ " C'/’fyé')/ L . P
PIXSSO3 poO3 D7 |e-3 34| L | & 1 1 X Kagse ‘Frapes (Fools Dot LN
. [3 '- 4 . /fofff
C7xSS0 % 0304 pri3-¢\'Y less| L | & 1 1 X CLrEseZill o ss Zens
J7Xs5508 0ss/2 S7 |&/2)/%, 36| L | q 1 1 X s v
ok Py =
OOXSS08 1224 HA 122 osr] L | G 1 1 X CE2 b rengs Pourits ",
/ a )< Crayey Si/” - 22057
073 S 50 ﬂ 0003 DT 43 %f 1042— L 1 1 ﬁw:ft‘_/"t’ﬂf P Z..'u‘ 7‘: 944/( /5/{/0’
; POV
OINS509 D306 OT |36/ jog3| L |G 1 : X 4 N,
O IXSS09 062 s716-12/'%) \oga] L |G 1 1 X Y v
2 LA AR 5T
OTXSs0 9 #2224 KA V228 A g5l L |G 1 1 X EE T nsr urs L gens
Rz il
VINS5/0 2003 orio-3|' %y L |G 1 1 X LI i Gt g
REMARKS: LABORATCORY: COC No.: ;
DT= Disposable Trowel Laucks Testing Laboratories PEEL7 55 ¥ K4
HA = Hand Auger




| MULTIPLE SAMPLE LOG SHEET PAGE<4 OF 7
@ Tetra Tech NUS, Inc.

[X] SURFACE SOIL (] SEDIMENT SIGNATURE(S): _@@:&
[} SUBSURFACE SOIL ] LAGOON/POND
) OTHER SAMPLER (8): T.Rojahn & D..Westerhoft
PROJECT NAME: OLD PISTOL RANGE . LOCATION: Supides T o Al s ofd Aanie
PROTECT NUMBER: _ N3981 Biemr £l 2 Goron
AMNALYSES
o 3 .
Q - Q 5 P b ) £ 2 I
EEY .| yE 23] 95 | 8% | 5|32
SAMPLE ID 2 =™ = 89 2lgs) 2% o2 |21 2] & SOIL DESCRIPTION
w | 18 EYE 298| 2= Haa Zlz|E
£ 13 N2 3|2¢| 53 BEg8 |« | P g
2 22l 9| ®s | BT g |F e
P ey -
OTXNSS/,0 2FC06 o7 3¢ 'Y jloeg| L | & 1 1 X cﬁféfé;-‘uc/,rfaar‘: Tl 2’.(,«/
sy ST T DA AP s A
ozyssse ocsz  |ST 672|%iws| L |6 | 1 : X e [ Seats Gt
. ARy
O7X¥SS/0 J2ZF o |22 52| L |G 1 1 X LY e/ st Vit s
Yalp/ o %, 47 AR xT
OINSS 4/ D03 DT |0-3 ‘% 1230] L |1 & 1 1 X -é'i;éﬂu_, Aoo T &f.«é’zszu
OIX 355/ 2306 o7 3¢ ' 03| L |6 1 1 X ¢ ¥
e P -
7S5/ 0672 ST |62\, 1232 L | G 1 1 X i e rve /) Boas Ay
‘ | 2l 12 & X P72 78 7
orxssy /224 |BalB¥ Yl L |G |+ 1 X L e o
“y S~ 7 re i
O7x Ss5r7 JI903 DT |o-3 !% 43 L | & 1 1 X gg 76'»4?: s Aevts Dawmc Bt
oz~
o7XSSs2 o306 |PT |36 'Y s L |6 | 1 X ¢ o,
GIXSSI2 &6 /2 ST |e/2'g Vx5 L |G 1 1 X ¢ ¢
1, 2 B _ Y .
OIx SS5/2 224  |HA @[3 sl 6 1 1 X ol G pmie /) Boas ¢
e gyl el Aass 7
I7x 5S13 covo3 DT |o-3 'Y/ 1253 LJ G 1 L X & d/mnfc { LeoPs Dars BAN
. . . ) } Vel ~
O 55 /3 o0 BOL DT |36 |'%, |50 LTG 1 1 x v v,
REMARKS: ST Shpimless Stk Zouws ! : LABORATORY: COC No.: S |
DT= Disposable Trowe] Laucks Testing Laboratories FI¢ 8/ w647
HA = Hand Aug_er




[X] SURFACE SOIL

@ Tetra Tech NUS, Inc. -

1 SUBSURFACE SOIL

MULTIPLE SAMPLE LOG SHEET

[ SEDIMENT
[l LAGOON / POND

SIGNATURE(S): @szz——

PAGES oF 7

[ OTHER SAMPLER (8): T. Rojahn & D. Westernoff
PRCJECT NAME: __ OLD PISTOL RANGE LOCATION: Srnesd 7 = Ravae 2
PROTECT NUMBER: _ Nags1 BE

ANALYSES
§ 3 T § G 5l 59 oﬁ:z 21alg
SAMPLE ID % ;2 %‘g s é : ?‘:g %% éi% % g % SOIL DESCRIPTION

O7FD/2/HOLSS 7 |36 {5 lows| L | & 1 1 X FRoM OTHSS/3O306
prxssisoere  rledZled o] 1+ | 1 | x| |22 eun 22
| 07X$5/3 /224 s li2zd 'Y li302] | | o | 4 1 < 5;@;:::?/ e
Ozy S5/¢ 0003 |PT 03|36 L | g | 1 1 X Sty ey BT freots  Dmax prs
orx SSs# 0306 |PT|36|'% |7 L | & . ) X { AurT
orxXSS/E o2 ST |62 lises| L |6 1 1 X v y
oTvsS/a s224 w4 |22 s L | @ 1 1 X ¢ v
O7 SS5/5 2003 Drio-3|'¥ lisn| L | & 1 1 X ¥ Dﬁzfzeev
O7xSS/5 o306 [PT 136, i8] L | & 1 4 X ¢ -
OZX¥ SS/S 06/2 st |e2]'% i3] L | & 1 1 x v v
O?X 35/5 /224 HA (i2-24'Y, \zeg| | | G , 1 X J ¢
Q7Y S5/6 0093 D7 |o-3 |3/, i3zsT ( | & 1 3 % / F7e3
OINS5/6 0308 p7 |36 "7, |\6326) L | S 1 1 X v s
REMARKS: S7s SHrinfess SObES Thewrsl LABORATORY: COC No.:

DT= Disposable Trowe!
HA = Hand Auger

Laucks Testing Laboratories

L4949 £ 485°




| MULTIPLE SAMPLE LOG SHEET | PAGE_& OF 7_
@ Tetra Tech NU8; Ine.

[X] SURFACE SOIL (] SEDIMENT SIGNATURE(S): -7-2'«,/;:#4
[ SUBSURFACE SOIL ] LAGOON / POND <
) OTHER SAMPLER (8): T. Rojahn & D. Westerhoff
PROJECT NAME: OLD PISTOL RANGE LOCATION: S/ 7- LarvGe 2
PROTECT NUMBER: _ N3961 . 73 LM
]ANALYSES
=) = — .
2 — Q = E w v ﬁ 2]
SAMPLE ID 2 E gg ”;; g § m% iﬁ ng % § é SOIL DESCRIPTION
g w aj %) =2 Oz e
‘ N sHsr ”
o7 ¥SSs/6 cesé |S7\&n|'Yilzen L 16 | 1 X |2 pEEN T pearts | mens
| orvsssia 222 (MR izl L | & 1 1 X 9 AT
o7 S35 /7 o003 |PT|e-31%, i3y L |6 1 1 I X v Lo Bans
o7y S5 +7 0306 |(bTl|3-¢|% |32 L |6 1 1 X ¢ ¥
12 Mo isr
O7¥SS /7 O&E/2 S?' &-121'%: 1833 L 1@ 1 1 X A s
o7¥Ss577 1224 |RA 122, 1335 L | © 1 1 X b n
o7ysSss/g 0003  |PT|o3|"%i3x L |6 | : X v Das e Bl
oFX¥SS /8 0306 |PT|[3-6|'%lizze] L | G 1 1 X ¢ $
_ : )
o7ess /8 06z |srler|¥iss| L la | 1 ; X v e
orxsss8 /229  |HA 'Y i34 L |6 | 1 1 X v v
O7kS55 /9 poo3 D7 |o-3 '% 3, LG 1 _— X 4 Dﬁozs-v‘-
O7¥Ss5/9 c3oé o7 |2l lswl L |6 | 1 1 % ¢ v
gTx55/9 sGrs2 |57 |e2|'Y 1345 L |& 1 i X J ¥
REMARKS: ST At /ESS SHee/ TARoWEL LABORATORY: COC No.:
DT= Disposable Trowel Laucks Tasting Laboratories Z850 g Jd 990
HA = Hand Auger




@ Tetra Tech Nus; Ine. -

MULTIPLE SAMPLE LOG SHEET

PAGE 7 OF_7

SIGNATURE(S): _ P el

[X] SURFACE SOIL (] SEDIMENT
(] SUBSURFACE SOIL (] LAGOON /POND
] OTHER SAMPLER (S): T. Rojahn & D. Westerhoff
PROJECT NAME: ____ OLD FISTOL RANGE LOCATION: SWML/ 7~ KanGs &
PROTECT NUMBER: __ N3961 ' B LA
_ ANALYSES
18 g8zl wl Lo £ 0
SAMPLE 1D =1z ;g( 5 |z i— gL Eé Py 2188 SOIL DESGRIPTION
(=] =] o— <L ot A < juny @
S|E°N |83]88| 53 | BE5 |z ]S 1¢
- s | 8 < SN 2 e
Crtye S/ =V
CTXNSSs9 1224 | lizzd ' 13esl L |6 1 1 X FG Geaves Bnr
B iz Ararst
d7x¥ S520 0003 |PT j0-3/'%, 359 L |g 1 1 X v PRt B
! e
O7x S520 0306 PT(3-6/%135] L & 1 1 X K Braa
oT7x¥S520 06s2 |ST|612% 1358 | G 1 1 X ! 4
72, -
OT¥SS20 /224 |HA |22 AL 1 1 124 ¢ v
' L 1 1
L 1 1
[ 1 |
L 1 1
L 1 1
L 1 1
L 1 1
L 1 1
REMARKS: 87 Shgarass Srosl TS L LABORATORY: COC No.:
DT= Disposable Trowel Laucks Testing Laboratories o990
HA = Hand Auger




Tetra Tech NU5: Inc.

MULTIPLE SAMPLE LOG SHEET

SIGNATURE(S): Zhsny Mg dm

pacE_/ oF 4

[X] SURFACE SOIL [l SEDIMENT
ij SUBSURFACE SOIL ] LAGOON f POND
{1 OTHER ‘ _SAMPLER (8): T. Rojahn & D. Westerhoff
PROJSCT NAME: OLD PISTOL RANGE LOCATION: Simes 7 - LSl
PROTECT NUMBER: _ N2981 Ranas
AMALYSES
o z o | .
o g I ¥} 0 9
| Z |2z = 2lqaz| %8 | g3 |2(9|¢E
i = mﬁ w |l 189 g = O = o] =
SAMPLE ID S lE| =9 zizsiez! 25 | Sus | 2| I8 SOIL DESCRIPTION
z i} oL T I8 3|Eg8| £2 o= g < o) a
QTR CPOZ0OO S ST la-3 '1-’/e IS5 L C 1 1 X (o< S/, race 5‘4»9,)4“,& ﬁ"r-&;syaﬁ.f\éfz'i‘
. ' . |12 A e T BArD (SOt
O7Xe P 020306 ST 3"6 J/g ’53° L c 1 1 x 0.0 Aok ;{r_ff-.f. ‘ﬂdfs W#y[‘/ 5‘”
. 2 A, ¥, s
oIXCPON 0003 st (03|78 liszs| L | & 1 1 X oo |4 i Bots @ﬁz:mw___..
OTXCL O/ O30 sT 3<% lsss| L |2 1 1 X |00 PRl 2l5? borts wat yes oan
i K, P S An D moIETe
O7TXELPO3 0o DT (o3 1/ logge| | | € 1 1 X lo.0 | Roci fonss Tomes Aoty  Bas
OTXCPO3 ©304 ST |3-61% ozl L | C 1 1 X loco }
7z —
OTNELIE II03 BT |o-3|' % lossd | | 1 1 X |o.o|etrer ¥ L ets UL
2 ' il
O7XerPod ©30& ST 36 Yo lovszl L |2 1 1 X |eo i&/sz,us, Loots f@”r
O7ZXCPOS o0 A, o ~
S T % ot lo3\Wobsmsl L e | 1 | X oo | Tarl o s lil
Pl PR s
OINEPOS 0306 ST (86 [Hlo josss) L | & 1 1 X |00 |5 Fr, ety G’
A, vk =
PTXEPOG 0003 or |03 %slwos| | | ¢ 1 1 X e.0 s&::e*é-z;?#ﬁdﬁ P s |
O7XCPOG 0306 7|36 /, los| L | ¢ 1 1 X (0.0 $
OTXELp7 0003 ot |03 {Y leat| L | C 1 1 | X |o.o i
REMARKS: LABORATORY: . {COC No.:

OT=Disposable Trowel
HA = Hand Auger

ST 7 SSeinjE5S Srsa/ TvieL S

Laucks Testing Laboratories

LE#D




MULTIPLE SAMPLE LOG SHEET | paceZ oF_4
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