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LOEC Lowest observed effect concentration
MATC Maximum Acceptable Toxicant Concentration
MCL Maximum Contaminant Level '
mg : milligrams
mg/kg ‘ milligrams per kilogram
mg/L milligram per liter
MI/HR miles per hour
MRL Minimal Risk Level
MS Matrix Spike
MSCM miliiSiemens per centimeter
MSD Matrix spike duplicate
MV millivolts '
NAD27 1927 North American Datum
NAVDS88 1988 North American Vertical Datum
NAVFAC EFD SOUTH Naval Facilities Engineering Field Division South
NCEA National Center for Environmental Assessment
NECC Nutrient and energy cycling check
NEESA Naval Energy and Environmental Support Activity
NOAA National Oceanic and Atmospheric Administration
NOAEL No Observable Adverse Effects Level
NOEC No Observed Effect Concentration
NSWC Naval Surface Warfare Center
NTU Nephelometric turbidity unit
OECD Organization of Economic Cooperation and Development
OMOE Ontario Ministry of the Environment
OPPTS Office of Prevention, Pesticides, and Toxic Substances
ORNL Oak Ridge National Laboratory
ORP Oxidation-reduction potential =
OSWER ’ Office of Solid Waste and Emergency Response
PAH ' Polycyclic aromatic hydrocarbon
PCB Polychlorinated Biphenyl
PEC Probable effects concentration
PEF Particulate emission factor
PID Photo ionization detector N
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PPE
ppm
PPRTV
PRG
PVC
QA
QAPP
QcC
RAGS
RBTL
RCRA
RDA
RfD
RF
RISC
RME
RPD
RQD
SERA
SDWA
SOoP
SQG
SSL
ST
SUF
SV
svoc
SWMU
TEC
TOC
TOM
TRV
TtNUS
Hg/kg
ucL
U.S. EPA
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Personal protective equipment

Parts per million

Provisional Peer Reviewed Toxicity Value
Primary Remediation Goal

Polyvinyl chloride

Quality assurance

Quality assurance project plan

Quality control

Risk Assessment Guidance for Superfund
Risk-based target level

Resource Conservation and Recovery Act
recommended daily allowance

Reference dose

RCRA Facility investigation

Risk Integrated System of Closure
Reasonable maximum exposure

Relaﬁve percent difference

Rock quality designation

Screening Level Ecological Risk Assessment
Safe Drinking Water Act’ '
Standard operating procedure

Soil Quality Guideline

Soil Screening Level

Storm Sewer and Outfall System

Site Use Factor

Screening value

Semivolatile Organic Compound

Solid Waste Management Unit

Threshold Effects Concentration

Total organic carbon

Task Order Manager

Toxicity Reference Value

Tetra Tech NUS, Inc.

microgram per kilogram

Upper confidence limit

United States Environmental Protection Agency
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U.S. FWS
USACE
UTL

VOC
waQcC
was
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United States Fish and Wildlife Service
United States Army Corps of Engineers
Upper tolerance limit

Volatile Organic Compound

Water Quality Criteria

Water Quality Standard
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EXECUTIVE SUMMARY

This report documents the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
for Solid Waste Management Unit (SWMU) 15, Roads and Grounds Area, located at the Naval Surface
Warfare Center (NSWC) Crane, Crane, Indiana. Tetra Tech NUS, Inc. (TtNUS) prepared this report for
the Department of the Navy, Naval Facilities Engineering Field Division South (NAVFAC EFD SOUTH)
under Contract Task Order (CTO) 0331, Comprehensive Long-term Environmental Action Navy (CLEAN)
Il, Contract Number N62467-94-D-0888.

PURPOSE OF THE REPORT

This report summarizes RFI fieldwork conducted in December 2004 and January 2005, describes the
nature and extent of contamination, presents the baseline human health and ecological risk assessments,
and provides recommendations for future action.

SMWU 15 DESCRIPTION

SWMU 15 is located west of Turkey Creek in the northern half of NSWC Crane. The SWMU is
approximately 300 acres in size and is accessed via Highway 468. The eastern and southern edges of
the SMWU include or are upgradient of drainage channels that flow ultimately toward the southeast. To
the west and north are industrialized areas. The areas of most interest for the RFI are those where roads

and grounds support activities occurred. These are primarily in the northern half of the SWMU.

SWMU 15 includes former Buildings 2801, 2716, 2717, 2718, 2774, and existing Buildings 2693 and
3330. There was a 5,000-gallon aboveground storage tank (AST) along the northern side of the former
boiler house (Building 2801). Approximately 10,000 gallons of waste oil were removed annually from this
AST. No specific information concerning historical operations at Building 2801 is available.

An Asphalt Batch Plant (see Figure 1-3) with unknown operational history was removed from the site in
the early 1970s. Although there is no supporting documentation, other asphalt plants of this era are
known to add mixed waste oils (vehicle crankcase oils with the potential to contain metals) and hydraulic
oils (with the potential to contain PCBs) into the liquid tar. NSWC employees have stated that tar spills
occurred at the plant that were attributed to boilovers and accidental discharge. One spill occurred as a
result of a molten tar storage tank drain valve being left open overnight. The tar flowed approximately
150 feet south down the drainageway between Buildings 2693 and 2801. |

090511/ ES-1 CTO 0331
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As stated above, the types of materials present at SWMU 15 included waste oils, fuel oil, gasoline,
asphalt, solvents, paints, lubricants, and pesticide and herbicide residues. General refuse, such as
drums, containers, and construction debris, was dumped on the hillside south of Buildings 2716, 2717,
and 2718.

Limited historical data are available for SWMU 15. In 1972, a Pilot Test Program (Kent et al., 1973) was
conducted by the Navy to providé input for the development of a Navy-wide database. Testing was
conducted to establish environmental baseline conditions and to provide data for pollution abatement
projects. The testing included sampling wells, streams, lakes, industrial discharges, and sewage
treatment plant discharges. During the pilot test, a sample was collected in Turkey Creek approximately
1,500 feet downstream from a plating shop (Building 1884) discharge pipe. The purpose of the sampling
point was to assess the effects of discharge from the plating shop on the creek. The plating shop was
located approximately 500 feet northwest of SWMU 15. Analytical results for the sample indicated that
the average concentrations of chromium, cadmium, lead, and cyanide present in Turkey Creek exceeded

drinking water Maximum Contaminant Levels (MCLs).

The Initial Assessment Study (IAS) [Naval Energy and Environmental Support Agency (NEESA, 1983)]
recommended that four soil and sediment samples be collected near debris deposited at the bottom of
the hill south of Building 2716 and analyzed by the Extraction Procedure (EP) Toxicity Test for heavy
metals and pesticides. Accordingly, in 1985, four samples were collected; however, the exact locations of
these samples are unknown. These samples did not fail the EP toxicity tests.

CONCEPTUAL SITE MODEL

The conceptualized aspects of contaminant migration, fate, and persistence at SWMU 15 indicate that the
northern storm sewer network is a moderately large source of dissolved and particulate chemicals of
concern (COCs) entering the creeks. Very low concentrations of polycyclic aromatic hydrocarbons
{PAHs) in water and sediment were observed emanating from the western side of SWMU 15, which
includes the former Asphalt Batch Plant area. Perched groundwater is nearly devoid of PAHs, so
groundwater flowing to the creeks is not transporting PAHSs to the creeks in significant quantities. If COCs

are actively being transported to the creeks, it is primarily via surface runoff and the storm sewer outfalls.

RISK ASSESSMENTS

A screening level human health risk assessment and a baseline ecological risk assessment were

conducted. Findings from these assessments are summarized in Table ES-1 for each receptor group and

090511/P ES-2 CTO 0331



NSWC Crane

SWMU 15 RFI

Revision: 0

Date: February 2006
Section: Executive Summary
Page 3 of 4

all media to which the receptors in the groups are exposed. The findings are also described in the text

below.

Screening Level Human Health Risk Assessment

The potential human health risks calculated for soil and sediment were less than or within U.S. EPA
goals.

Elevated risk estimates were calculated for exposure to PAHs in surface water. However, because of
significant uncertainties in the risk estimates, risks for surface water are considered to be
overestimated by several orders of magnitude and it is recommended that PAHs in surface water not
be considered as a COC for SWMU 15. '

Screening Level Ecological Risk Assessment

No chemicals initially selected as chemicals of potential concern (COPCs) in surface soil at SWMU

15 were retained as COPCs for further evaluation for risks to invertebrates or plants.

No chemicals initially selected as COPCs in sediment at SWMU 15 were retained as COPCs for

further evaluation for risks to benthic invertebrates.

Several analytes initially selected as COPCs at SWMU 15 were retained for further evaluation for
aquatic organisms, including benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, chrysene,
and pyrene. Concentrations of these PAHs were greater than alternate toxicity information for
aquatic organisms and contamination was prevalent at several locations where surface water was
present. The sediment is likely to be a source of the PAHs because many of the PAHs are not very
water soluble and tend to bind to sediment. Another potential source of PAHs in the water is runoff
from the paved areas because much of the area had been recently paved. Although there may be
risks to aquatic organisms from PAHSs in the surface water, because the PAHs in the surface water do
not appear to be related to site activities, PAHs in surface water are eliminated as COPCs for further

evaluation.

Food-chain modeling risks (average exposure scenario) to herbivorous/insectivorous receptors in
SWMU 15 surface soil and piscivorous receptors in SWMU 15 sediment/surface water indicated that

all potential risks were determined to be acceptable.
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CONCLUSIONS

Data collected during the Phase Il RFl were adequate for developing screening level human health and
baseline ecological risk assessments for SWMU 15 and for establishing the nature and extent of
contamination to support the risk assessments. Results of the risk assessments are presented above.
Table ES-1 summarizes receptor-specific human health risks and hazards, ecological risks, critical
exposure pathways, and COCs for SWMU 15. The results of the human health risk assessment indicate
that potential human health risks calculated for soil and sediment were less than or within U.S. EPA
goals. The results of the ecological risk assessment determined that although there were potential risks
to aquatic organisms from PAHs in the surface water, the PAHs do not appear to be related to site

activities. As a result, no further action is recommended at SWMU 15.

090511/P ES-4 CTO 0331



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA

Overall
. , . Lead Exposure . -
Receptor Environmental Carcinogenic Overall Hazard P Overall Risk Critical Pathways & .
N . . Index (Human Health) . . Recommendations
Population Media Risk . ) (Ecological) Chemicals of Concern
(Human Health) (Human Health)
m‘r’;‘;ro°"s"“°"°“ Surface/Subsurtace Soil 1.E-06 0.4 N/A N/A N/A NFA
Current/Future Surface Sail, Surface
Maintenance Worker Water, and Sediment 1E-04 0.04 N/A N/A N/A NFA
Current/Future Surface Soil 3E-05 0.2 N/A N/A N/A NFA
Occupational Worker
Current/Future Trespasser |Surface Soil, Surface
(Adolescent) Water, and Sediment 1E-04 0.1 N/A N/A N/A NFA
- - ™ -
rémae) Recreational User %Jarzz::’eaigllées;r;aec; SE-04 0.6 N/A N/A Dermal contact \:,vs&lttefAHs in surface NFA®@
axé::te) Recreational User %};I:Seaﬁgllées;ia;z 1E-03 0.1 N/A N/A Dermal contact “vs’/;Pe:’AHs in surface NFA®
Future Recreational User |Surface Soil, Surface . Dermal contact with PAHs in surface @
Lifelong) Water, and Sediment 1E-03 0.0 N/A N/A water NFA
. . . Dermal contact with PAHs in surface

Future On-Site Resident  |Surface Soil, Surface . Lo @0
(Child) Water, and Sediment 5E-04 3 N/A N/A water. Ingestlogoci)lf iron in surface NFA
F:Cti::te) On-Site Resident svua;::ﬁeaigllées;:;c; 1E-03 0.4 N/A N/A Dermal contact Vv:sattlz:AHs in surface NFA®
Future On-Site Resident  [Surface Soil, Surface Dermal contact with PAHs in surface @
(Lifelong) Water, and Sediment 2E-03 NA N/A N/A water NFA
R’é?f;ggtzfms and Surface Soil NA NA N/A Acceptable N/A NFA

. Surface Soil NA NA N/A Acceptable N/A NFA
Mammals and Birds Sediment NA NA N/A Acceptable NA NFA
Aquatic Organisms Surface Water NA NA N/A Acceptable N/A® NFA
Sediment Invertebrates Sediment NA NA N/A Acceptable N/A NFA

1. Risks were not estimated for exposure to lead because lead was not identified as a COPC in any media at SWMU 15.
2. Although the estimated cancer risks exceed the U.S. EPA target risk level (1E-4), No Further Action (NFA) is recommended because of significant uncertainties in the calculated risks. The elevated
risks were due to dermal contact with PAHSs in surface water. However, the surface water risks are considered to be greatly overestimated by the U.S. EPA model used to estimate dermal
absorption of PAHs from water. An indication of the overestimation is the fact that the risks calculated for dermal contact with surface water were approximately 3 orders or magnitude
greater than risks for ingestion. In addition, studies have shown that PAHs in water do not penetrate the skin. Because of this, TtNUS has been instructed by U.S. EPA Region 4 not to
evaluate risks for dermal contact with PAHs in water because risks could be overestimated by as much as a billion fold. These uncertainties are discussed in Sections 7.5 and 7.6 of the
Human Health risk assessment.
3. Although the cumulative Hazard Index (HI) exceeded the U.S. EPA goal of 1, the Hlis for specific target organs were less than 1. According to U.S. EPA guidelines, risks are acceptable if
His are less than 1 on a target organ basis.
4. Although there were potential risks to aquatic organisms from PAHs in the surface water, the PAHs do not appear to be related to site activities.

N/A - Not Applicable
NFA - No Further Action
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1.0 INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Field Report for the
Roads and Grounds Area was prepared for the Naval Surface Warfare Center (NSWC) Crane facility,
located in Crane, Indiana, through the Naval Facilities Engineering Field Division South (NAVFAC EFD
SOUTH) under Contract Task Order (CTO) 0331 for the Comprehensive Long-term Environmental Action
Navy (CLEAN) Ill, Contract Number N62467-94-D-0888. The Roads and Grounds Area is also known as
Solid Waste Management Unit (SWMU) 15. '

Although a description of historical activities is not available, it is believed that road and ground
maintenance activities took place at SWMU 15. It is known that materials and wastes stored and handled
at this SWMU included waste oils, fuel oils, gasoline, asphalt, antifreeze, hydraulic oils, pesticides,
herbicides, paints, lubricant, solvents, and general refuse (e.g., drums, containers, construction debris).
An asphalt batch plant with unknown operational history and no supporting documentation was removed
from the SWMU in the early 1970s. Other asphalt plants of this era are known to have mixed waste oils
such as vehicle crankcase oils with the potential to contain metals and hydréulic oils with the potential to
contain polychlorinated biphenyls (PCBs) into the liquid tar.

1.1 PURPOSE

The purpose of this RFI Report is to describe the site investigation activities conducted at SWMU 15 and
to present the results and interpretation thereof for the Roads and Grounds Area. This report provides
information regarding concentrations of organic and inorganic chemicals in surface soils, subsurface
soils, sediment, surface water, and groundwater at SWMU 15. In addition, human health and ecological
risks associated with SWMU 15 were evaluated by way of a baseline human health risk assessment
(HHRA) and a screening-level ecological risk assessment (SERA). The risk assessments were
performed using the data collected during investigations in 2004 and 2005. However, previous
investigation results are presented, as appropriate, to provide perspective on current data.

1.2 SITE BACKGROUND

1.2.9 Site Locations and Descriptions

NSWC Crane is located in a rural, sparsely populated region of south-central Indiana, approximately
75 miles southwest of Indianapolis, 60 miles northwest of Louisville, Kentucky, and immediately east of

Burns City and Crane Village, Indiana. A location map of the NSWC Crane facility is provided as
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Figure 1-1. NSWC Crane encompasses approximately 62,463 acres or approximately 98 square miles of

the northern portion of Martin County and smaller portions of Greene, Daviess, and Lawrence Counties.

SWMU 15 is located west of Turkey Creek in the northern half of NSWC Crane (see Figure 1-2). The
SWMU is approximately 44.5 acres in size and is accessed via Highway 468. A parking area and a
Pyrotechnics Production Area are located west of the SWMU. Site features for SWMU 15 are included in
Figure 1-3. The eastern and southern edges of the SMWU include or are upgradient of drainage
channels that flow ultimately toward the southeast. To the west and north are industrialized areas. The
areas of most interest for this investigation are those where roads and grounds support activities

occurred. These are primarily in the northern half of the SWMU.

1.2.2 Site History

SWMU 15 includes former Buildings 2801, 2716, 2717, 2718, 2774, and existing Buildings 2693 and
3330. There was a 5,000-gallon aboveground storage tank (AST) along the northern side of the former
boiler house (Building 2801). Approximately, 10,000 gallons of waste oil were removed annually from this

AST. No specific information concerning historical operations at Building 2801 is available.

An asphalt batch plant (see Figure 1-3) with unknown operational history was removed in the early 1970s.
Although there is no supporting documentation, other asphalt plants of this era are known to have mixed
waste oils such as vehicle crankcase oils with the potential to contain metals and hydraulic oils with the
potential to contain PCBs into the liquid tar. NSWC employees have stated that tar spills occurred at the
plant that were attributed to boilovers and accidental discharge. One spill occurred as a result of a molten
tar storage tank drain valve being left open overnight. The tar flowed approximately 150 feet south down
the drainageway between Buildings 2693 and 2801.

As stated above, the types of materials present at SWMU 15 included waste oils, fuel oil, gasoline,
asphalt, solvents, paints, lubricants, and pesticide and herbicide residues. General refuse such as
drums, containers, and construction debris was dumped on the hillside south of Buildings 2716, 2717,
and 2718.

13 PREVIOUS INVESTIGATIONS

Limited historical data are available for SWMU 15. In 1972, a Pilot Test Program (Kent et al., 1973) was
conducted by the Navy to provide input for the development of a Navy-wide database. Testing was

conducted to establish environmental baseline conditions and to provide data for poliution abatement
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projects. The testing included sampling wells, streams, lakes, industrial discharges, and sewage
treatment plant discharges. During the Pilot test, a sample was collected in Turkey Creek approximately
1,500 feet downstream from a plating shop (Building 1884) discharge pipe. The purpose of the sampling
point was to assess the effects of discharge from the plating shop on the creek. The plating shop was
located approximately 500 feet northwest of SWMU 15. Analytical results for the sample indicated that
the average concentrations of chromium, cadmium, lead, and cyanide present in TuArkey Creek exceeded

drinking water Maximum Contaminant Levels (MCLs).

The Initial Assessment Study (IAS) [Naval Energy and Environmental Support Agency (NEESA, 1983)]
recommended that four soil and sediment samples be collected near debris deposited at the bottom of
the hill south of Building 2716 and analyzed by the Extraction Procedure (EP) Toxicity Test for heavy
metals and pesticides. Accordingly, in 1985, four samples were collected; however, the exact locations of

these samples are unknown. These samples did not fail the EP toxicity tests.

1.4 REPORT ORGANIZATION

Section 1.0 of this report is the introduction, including the purpose, site background, site description, site
history, previous investigations, and report organization. Section 2.0 describes the study area field
sampling activities and procedures associated with data collection. Section 3.0 discusses data
presentation and data quality review. Section 4.0 describes the physical characteristics of SWMU 15.
Section 5.0 presents an evaluation of the nature and extent of contamination détected at SWMU 15
during this field investigation. Section 6.0 presents a discussion on the fate and transport of the
contaminants and the conceptual site model. Section 7.0 identifies the chemicals of concern (COCs) and
presents the results of the HHRA. Section 8.0 presents the results of the SERA. Supporting
documentation for this report is attached as Appendices A through J. The information included in each

appendix is as follows:

+ Appendix A - Field Investigation Photos
+ Appendix B - Boring Logs, Well Construction Logs, etc.
+ Appendix C - Sample Log Sheets
* Appendix D - Miscellaneous Field Documentation (log books)
* Appendix E - Land Survey Data
* Appendix F - Health and Safety Forms
+ Appendix G - Analytical Data
. Appendix H - Data Quality Review
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* Appendix | - Human Health Risk Assessment Calculations

» Appendix J - Supporting Materials for the Ecological Risk Assessment
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2.0 FIELD INVESTIGATION

This section presents the sampling activities and procedures utilized during field operations performed for
NSWC Crane SWMU 15.

2.1 OVERVIEW

RFI field activities were conducted in December 2004 and January 2005. All work performed was
conducted in accordance with the procedures and methodologies described in the United States
Environmental Protection Agency (U.S. EPA)-approved Quality Assurance Project Plan (QAPP), (TtNUS,
2004). Standard operating procedures (SOPs) that governed the field work are included in Appendix E of
the approved QAPP (TtNUS, 2004). Select photographs of SWMU 15, copies of all field forms, records,
field logbooks, and health and safety documentation associated with the field investigation are provided in
Appendices A through D of this document.

2.2 MOBILIZATION/DEMOBILIZATION

Following approval of the QAPP (TtNUS, 2004), TtNUS began mobilization activities. All field team
members reviewed the approved QAPP, associated appendices, and the Health and Safety Plans
(HASPs) prior to the start of project activities. In addition, the Field Operations Leader (FOL) held field
team orientation meetings to ensure that personnel were familiar with the scope of the field activities.

-Health and safety documentation is contained in Appendix B.3.

Prior to the initiation of fieldwork, the FOL arrived at the site and began on-site mobilization activities.
These activities included coordination with base personnel and utility clearance of all proposed boring
locations through the NSWC Crane Public Works Office. The equipment required for the field activities
was shipped to the site. At the conclusion of the field activities, the FOL completed the decontamination
and demobilization of all equipment.

23 SUBSURFACE INVESTIGATION METHODOLOGIES AND PROCEDURES

2.3.1 Drilling

All borings were installed in accordance with SOP CTO331-04 and logged in accordance with SOP
CTOS331-07. Boring logs can be found in Appendix B.1. Drilling methods, boring dates, boring depths,

and depth intervals for soil sampling are included in Table 2-1. Figure 2-1 shows the locations of all soil
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borings completed at various areas of concern (AOC) as part of the RFI at SWMU 15. The AOCs are
discussed in the approved QAPP.

23.11 Direct-Push Technology Borings

Direct-Push Technology (DPT) involves pushing small-diameter sampling tools hydraulically and/or
mechanically downward into the ground to the desired depth. During the RFI, soil samples were collected
from DPT borings for chemical analyses and for lithologic logging. All samples obtained from the
boreholes were screened with a photoionization detector (PID) immediately upon opening. All PID
readings were recorded on the boring logs (Appendix B.1). Soil sample collection information is provided
in Section 2.5.1.

DPT was used to complete 55 soil borings at SWMU 15. DPT soil borings were advanced to total depths
of 20 feet, to the water table, or to refusal. Actual sample depths for SWMU 15 soil samples are listed in
Table 2-1.

23.1.2 , Hand Augering

Hand augering (HA) equipment consisted of a stainless steel bucket auger (6% inches long and
3% inches in diameter) and a stainless steel extension rod with a cross handle. HA was typically used at
locations not accessible by other drilling methods or at isolated locations where its use was more practical.
The borings were augered to the desired depth or until refusal was encountered (see Table 2-1 for actual
total depths). Soil sample collection information is provided in Section 2.5.1. All samples obtained from
the boreholes were screened with a PID immediately upon retrieval from the borehole. All PID readings
were recorded on the boring logs.

HA was used to complete seven soil borings at SWMU 15. Figure 2-1 shows the locations of all soil
borings completed as part of the RFl at SWMU 15. Most HA soil borings were advanced to total depths of
2 feet, although one boring was advanced to 6 feet below ground surface (bgs). Actual depths for SWMU
15 soil samples are listed in Table 2-1.

23.2 Borehole and Sample Logging

A TtNUS geologist maintained a log for each boring in accordance with SOP CTO331-07 (Borehole and
Soil Sample Logging). The boring logs for each round can be found in Appendix B.1 and contain the
following information as appropriate:
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+ Well identification (where applicable)

+ Boring identification

* Name of geologist logging the boring

e Name of drilling contractor

e Sample number and type

* Sample depth

e Sample recovery and sample interval

¢  Soil density or cohesiveness

e Soil color

e Unified Soil Classification System (USCS) material descriptions

e Rock type and description, recovery, and rock quality designation (RQD)
e Location of boring

« Drilling and/or well construction problems or deviations from the project-specific approved QAPP
o Date(s) of drilling

e Screening instrument readings
In addition, depths of changes in lithology, sample moisture observations, depth to water, PID readings,
drilling methods, and total depth of each borehole were included on each log, as well as any other

pertinent observations.

2.3.3 Borehole Abandonment

All soil borings at SWMU 15 were backfilled with bentonite chips and hydrated in accordance with the

manufacturer’s specifications. The ground surface at each boring location was restored to its original

condition.
24 TEMPORARY MONITORING WELL INSTALLATION AND DEVEL.OPMENT
241 Well Installation

Temporary monitoring wells were installed durihg field operations at SWMU 15 at eight soil boring
locations where water was encountered (15SB002, 15SB006, 15SB009, 15SB031, 15SB035, 155B046,
155B048, and 15SB062). A temporary well was initially installed in soil boring 15SB61 located in AOC W
[landfill south of the former salt dome- (see Figure 1-3)]; however, because no visible signs of
contamination were found in any of the borings at AOC W, the temporary well was not sampled and the

boring was backfilled with bentonite chips and hydrated in accordance with the manufacturer's
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specifications. After the soil boring was drilled to the desired depth and groundwater was encountered,
1-inch-diameter Schedule 40 polyvinyl chloride (PVC) well screen and riser pipe was lowered into the
boring. Well screens ranged in length from 5 to 10 feet, depending on well depth, with a siot size of

0.20 inch. A cap or duct tape was placed on the top of each riser pipe.

Temporary monitoring well construction information and water-level measurements are presented in Table
2-2. Well construction logs were completed for each temporary well and are presented in Appendix B.1.
Refer to Section 2.3.1 for the drilling method.

25 SAMPLING OPERATIONS

This section discusses the methodology for soil, surface water, sediment, and groundwater sampling
activities at SWMU 15, Table 2-3 provides a summary of all proposed samples, actual samples, and

analyses performed. Table 2-4 provides the reasoning as to why an omitted sample was not collected.

2.5.1 Soil Sample Collection

During the RFI, 102 soil samples were collected from 62 soil borings in accordance with SOP CTO331-08.
See Figure 2-1 for all soil boring locations. Soil sample log sheets are included in Appendix C.1 of this
document.

2511 Surface Soil Sampling

Surface soil samples were collected from the ground surface to a maximum depth of 2 feet bgs or until
refusal was reached using DPT. Upon retrieval, all samples were monitored for the presence of volatile
organic compounds (VOCs) using a PID. The results of this screening were recorded on boring logs
and/or soil sample log sheets (included in Appendix B.1 and Appéndix C.1, respectively, of this
document). Samples for VOC analyses were collected first from the 0.5- to 1-foot or 1- to 2-foot bgs
interval that had the highest PID reading. Samples to be analyzed for VOCs were collected using 5-gram
EnCore™ samplers. Sample aliquots for the other analyses were collected from the remaining soil core

within the 0- to 2-foot depth interval and placed in the appropriate containers following homogenizatioh.
All 50 of the proposed surface soil samples were collected at SWMU 15. One surface soil sample was

collected from each of the 50 soil borings from the ground surface to depths of 0.5- to 1-foot or 1- to 2-foot
bgs using DPT and HA.
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2.5.1.2 Subsurface Soil Sampling

Upon retrieval, all subsurface samples were monitored for the presence of VOCs using a PID. The results
of this screening were recorded on the boring logs and/or soil sample log sheets. Samples for VOC
analyses were collected first from the interval that had the highest PID reading using 5-gram EnCore™
samplers. The remaining soil core material was then homogenized, and soil to be analyzed for other
parameters was placed into the required containers. Subsurface soil sample intervals for SWMU 15 are
listed in Table 2-1.

Fifty-three of the proposed 74 subsurface soil samples were collected at SWMU 15. Soil boring locations
15SB050 through 15SB061 were located in AOC W and because no visible signs of contamination were
seen and no PID readings were recorded in any of the soil cores, no samples were collected. The only
other reason a proposed subsurface soil sample was not collected was due to refusal while drilling (Table
2-4).

2.5.2 Surface Water Sampling

Surface water samples were collected from intermittent streams, drainage ditches, catch basins, and
surface runoff locations throughout SWMU 15. All sample locations were marked with a labeled, wooden
survey stake or if located on an impermeable surface (concrete or ésphalt), with white spray paint.
Fluorescent flagging was tied to the stake or a nearby tree (if available) to facilitate relocation of the
sample location for surveying purposes. The surface water samples were collected in accordance with
the approved QAPP (TtNUS, 2004). All pertinent field data, including water quality parameters, sampling
methods, and locations were recorded on a surface water sample log sheet (see Appendix C.3). See
Figure 2-2 for surface water sampling locations.

Fifteen of the 19 proposed surface water samples were collected at SWMU 15. New construction had
taken place in the area of four proposed sampling locations (15SW/SD003, 155W/SD007, 155W/SD008,

and 15SW/SD012) and therefore these locations could not be found.

2.5.3 Sediment Sampling

Sediment samples were collected from intermittent streams, drainage ditches, catch basins, and surface
runoff locations at SWMU 15. The samples were collected in depositional areas that contained
predominantly fine (clay and silt} particles. All sediment samples were collected at a dépth of 0 to
6 inches bgs and in accordance with the approved QAPP (TtNUS, 2004). All locations were marked with

a labeled, wooden survey stake. Fluorescent flagging was tied to the stake and to a nearby tree (if
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available) to facilitate relocation of the sample location for surveying purposes. All pertinent field data,
including sampling methods, depths, descriptions, and locations, were recorded on sediment sample log

sheets (see Appendix C.2). See Figure 2-2 for all sediment sampling locations.

Twelve of the 19 proposed sediment samples were collected at SWMU 15. As stated in Section 2.5.2,
new construction had taken place in the area of four proposed sampling locations (15SW/SD003,
1 5SW/SD007, 15SW/SD008, and 15SW/SD012), and these locations could not be found. The three
other locations not sampled (15SW/SD004, 15SW/SD010, and 15SW/SD011) were catch basins that

contained no sediment.

An additional seven sediment sample locations (155D020 through 15SD026) were added in June 2005 to
support toxicity testing.

254 Groundwater Purging and Sampling

Eight temporary wells were installed in soil borings that encountered groundwater including 15SB002,
158B006, 15SB009, 15SB031, 15SB035, 15SB046, 15SB048, and 15SB062. See Figure 2-1 for

locations.

Purging and stabilization of the temporary wells prior to sampling was accomplished using low-flow
techniques in accordance with SOP CT0331-15 and SOP CT0331-16. Sampling was accomplished in
accordance with SOP CTO331-05. Sample analytes are provided in Table 2-3.

The temporary wells were purged prior to sampling using a peristaltic pump. Groundwater quality
parameters including pH, specific conductance, temperature, dissolved oxygen (DO), and oxidation
reduction potential (ORP) were measured during purging at 5- to 10-minute intervals using a YSI Model
600 series multi-parameter water quality meter and flow-through cell. Turbidity readings were measured
using a LaMotte 2020 turbidity meter. Water levels and pumping rates were also measured during
purging at 5- to 10-minute intervals. The amount of time a well was purged and the volume of water
removed while purging varied with each well depending on how the well reacted. Copies of the monitoring
well low-flow purge data sheets and groundwater sample log sheets are provided in Appendix C.4 of this
document.

Sample containers were filled by allowing the pump discharge to flow gently down the inside of the
container with minimal turbulence. VOC samples were collected and immediately sealed in 40-mL vials

so that no headspace existed. Samples for total metals plus tin, dissolved metals plus tin, SVOCs, and
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PAHs were collected next and in the order listed (when applicable). Samples with turbidity values greater
than 10 nephelometric turbidity units (NTUs) were field filtered for dissolved metals analyses prior to
sarnple preservation using a 0.45-micron in-line filter. Ali pertinent field data, including sampling methods,
purge information, pump intake depths, and locations, were recorded on low-flow purge data sheets and

groundwater sample log sheets (see Appendix C.4).

2.6 FIELD SAMPLE DOCUMENTATION

Sample documentation consisted of the completion of boring logs, matrix-specific sample log sheets,
sample bottle tags, chain-of-custody records, equipment calibration log sheets, field logbooks, and health
and safety documentation. Field documentation was completed as per SOP CTO 331-03. The sample
log sheets contain information such as sample location and sample identification, container requirements
and analyses to be performed, sample type, time, date, and method of sample collection. Any unusual
circumstances encountered during sample collection were noted on the form. Sample log sheets are
included in Appendix C of this document; Chain-of-custody records (see Appendix C.5) were used to

" track each sample from collection to receipt and analysis at the laboratory. Equipment calibration log
sheets are discussed in Section 2.9.1 and can be found in Appendix C.6 of this document. Upon
completion of sample analyses, sample bottle tags were forwarded by laboratory personnel to the NSWC
Crane Environmental Protection Department (EPD) for storage.

2.7 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Sample handling activities included field-related considerations concerning- the selection of sample
containers, preservatives, allowable holding times, sample custody, and maintaining samples at the
appropriate storage temperature. Sampling containers were sealed in Ziploc® plastic bags, and glass
containers were wrapped in plastic bubble wrap to minimize the possibility of breakage during transport.
The sample containers were then placed in a cooler lined with a large plastic garbage bag. The cooler
was packed with a cushioning material (bubble wrap) to prevent container breakage. Samples were
cooled immediately after collection with ice placed over the sample containers. A temperature blank was
placed in each cooler prior to shipment. The plastic garbage bag was sealed with a knot, and the chain-
of-custody form was sealed in a Ziploc® bag and taped to the inside of the cooler fid. A signed and dated
custody seal was applied to each end of the cooler and then covered with strapping tape to provide a
tamper-evident seal. A Federal Express® airbill was applied to the shipping cooler. TtNUS maintained
custody of the samples until they were relinquished to Federal Express®. The Federal Express® tracking
number (airbill number) was recorded on the chain-of-custody form, and the sender's copy of the airbill

was maintained for shipment tracking, if needed. All samples were shipped to the laboratory for overnight
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delivery and were received within sample holding times. Sample bottle tags were removed from each

sample bottle by laboratory personnel and forwarded to the NSWC EPD.

2.8 QUALITY CONTROL SAMPLES

Quality assurance (QA)/quality control (QC) samples were generated and collected during sampling
activities to monitor both field and laboratory procedures. These procedures are detailed in the approved
QAPP and QAPP Addenda. QA/QC samples included field duplicates, equipment rinsate blanks, trip
blanks, source water blanks, and temperature blanks. Field duplicate results are tabulated in Appendix G
(Analytical Data) of this document. These types of QA/QC samples are briefly described below.

o Field Duplicates - Field duplicates consisted of two samples collected either independently at a
sampling location at approximately the same time in the case of soil or sediment VOC samples and
groundwater and surface water samples or as a single sample split into two portions in the case of
non-VOC soil and sediment samples. Field duplicates were collected at the rate of 1 in 20 per

medium and were used to assess the overall precision of the sampling and analysis program.

o Equipment Rinsate Blanks - Equipment rinsate blanks were obtained under representative field

conditions by collecting the rinse water generated by running analyte-free water through or over
sample collection equipment after decontamination and before use. When pre-cleaned, dedicated, or
disposable sampling equipment was used (no decontamination was required), one equipment rinsate
blank was collected as a batch blank. Equipment rinsate blanks were analyzed for the same chemical
constituents as the associated environmental samples.

e Trip blanks - Trip blanks were used to determine whether contamination of VOC samples had
occurred during transit or storage. Trip blanks consisted of analyte-free water taken from the
laboratory to the site and returned to the laboratory. One trip blank was submitted to the laboratory in
each cooler that contained samples for VOC analyses and was analyzed for VOCs only.

e Source water blanks - Source water blanks were obtained by sampling the analyte-free water and

potable water source(s) used for decontamination of sampling equipment. Source water blanks were
used to determine whether analyte-free water or potable water (used for steam cleaning, etc.)

contributed to sample contamination.

» Temperature blanks - Temperature blanks were used to determine if samples were adequately cooled

during shipment. Temperature blanks consisted of analyte-free water poured into a clean sample
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container at the site or supplied by the fixed-base laboratory. One temperature blank was submitted

to the laboratory in each cooler, and the temperature was checked upon receipt at the laboratory.

29 FIELD INSTRUMENT MEASUREMENTS

Field measurements taken and recorded during field sampling operations included water temperature, pH,
specific conductance, ORP, DO, turbidity, and groundwater-level measurements.  Ambient air
measurements included monitoring of organic vapors in the breathing zone during intrusive field
investigation activities and monitoring of organic vapors emanating from site sources such as soil samples
and well casings. Several instruments were used during field activities to obtain these measurements

including the following:

« PID
* YS| Model 6 series, multi-parameter, water quality meter
s LaMotte 2020 turbidity meter

s M-scope water-level indicator

2.9.1 Equipment Calibration

Instruments used in the field were calibrated daily prior to use according to manufacturers' requirements

and in accordance with applicable SOPs. Equipment calibration logs can be found in Appendix C.6.

2.9.2 Field Investigation Preventive Maintenance Procedures/Schedule

Field instruments for this project included the PID, YSI water quality meter, LaMotte 2020 turbidity meter,
and water-level indicator. The specific preventive maintenance procedures followed for field equipment
were those recommended by the equipment manufacturers.

An appropriate maintenance check was performed daily on each piece of equipment. If damaged or
defective parts were identified during the maintenance check, and it was determined that the damage
could have an impact on the instrument's performance, the instrument was removed from service until the
defective parts were repaired or replaced. Critical spare parts were kept on site to reduce downtime.
Spare parts included batteries, a DO probe membrane kit (membranes and a bottle of solution), and air
particle filters for the PID. Back-up instruments and equipment were available on site or were shipped

within 1 day via overnight courier to avoid delays in the field schedule.
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2.10 SURVEYING

All soil boring and surface water/sediment sampling locations were surveyed (see Figures 2-1 and 2-2,
respectively). For all soil boring and surface water/sediment locations, the ground surface elevation was
surveyed to the nearest 0.10foot. Vertical elevations were referenced to the 1988 North American
Vertical Datum (NAVDS88). Existing survey monuments at NSWC Crane were used as reference points.
Horizontal locations of samples were surveyed to Indiana State Plane coordinates to the nearest 0.10 foot
and referenced to the 1927 North American Datum (NAD27). All surveying was performed by a surveyor

professionally licensed in the State of Indiana. Copies of the survey data can be found in Appendix D.3.

2.1 DECONTAMINATION

The nondedicated, nondisposable eguipment involved in field sampling activities was decontaminated
before beginning work, during drilling and sampling activities, and at the completion of each round of RFI
activities in accordance with SOP CTO331-17. This equipment included drilling rigs, down-hole tools, and
soil and water sampling equipment.

2.11.1 Sampling Equipment

All nondedicated (reusable) equipment used for collecting samples was decontaminated before field
sampling, between sample collections, and at the end of each sampling event. This equipment included
stainless steel trowels, stainless steel mixing bowls, etc. The following decontamination steps were taken:

-+ Potable water and phosphate-free detergent wash (scrub if necessary)
o Potable water rinse
“e  Deionized (DI) water rinse

o Air dry (if possible)

e  Wrap in aluminum foil (if not to be used immediately)
An isopropanol rinse was not necessary because no oily residue was evident on the sampling equipment.
Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with analyte-

free water then with the sample prior to making measurements. Water-level measurement devices were
rinsed with DI water.
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2.12 WATER-LEVEL MEASUREMENTS

2121 Groundwater-Level Measurements

Water-level measurements were obtained from each temporary monitoring well prior to development and
purging. The water-level measurements were recorded to the nearest 0.01 foot and can be found on the
sample log sheets provided in Appendix C of this document.

2.12.2 Estimation of Stream Flow

Stream flow estimates were made based on visual observations and can be found on the surface water
sample log sheets located in Appendix C.3. Due to shallow depths, dense grassy cover, and/or natural
features interfering with adequate unrestricted stream/drainage ditch runs, stream flow measurement SOP

CTO331-21 could not be followed at all sampling locations.

213 FIELD CORRECTIVE ACTION

Corrective action includes the process of identifying, recommending, approving, and implementing
measures to counter unacceptable procedures or "out of QC" performance that can affect data quality,

and the process of modifying procedures to address unexpected/unusual field conditions encountered.

Corrective action in the field resulted when substantive changes were made to the sampling network (i.e.,
more/fewer samples collected, sampling locations other than those specified, etc.) and when sampling
procedures or field analytical procedures required modification. Project personnel reported all suspected
technical or QA nonconformance or suspected deficiencies of any activity or issued document to the FOL
or designee. The Task Order Manager (TOM) was responsible for assessing the suspected problems in
consultation with the project QA/QC Manager and for making a decision based on the potential for the
situation to affect the quality of the resulting data. If it was determined that the situation warranted a
reportable nonconformance requiring corrective action, a nonconformance report was initiated by the
TOM.

No nonconformances or suspected deficiencies occurred during this field investigation.

214 INVESTIGATION-DERIVED WASTE HANDLING

The field investigations generated several types of potentially contaminated wastes including personal

protective equipment (PPE), decontamination fluids from sampling equipment decontamination, DPT
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plastic sleeves, development and purge water, and soil cuttings. Management of each residue was

performed as follows:

~ PPE, Pump Tubing, and DPT Plastic Sleeves — All PPE, tubing, and plastic sleeves were decontaminated,

double bagged, and placed in NSWC Crane trash receptacles (i.e., dumpsters).

Purge Water Drilling and Sampling Equipment Decontamination Fluids — All purge waters and equipment

decontamination fluids were collected and discharged to the NSWC Crane permitted waste treatment
plant.

Waste Cuttings from Drilling Activities — For each boring, the cuttings produced were scanned for VOCs.
VOC readings were at background levels for all borings, and cuttings were therefore used as backfill if the
boring terminated above the water table. Any remaining cuttings were spread on the ground in the

immediate vicinity of the boring.

2,15 SITE MANAGEMENT AND FACILITY SUPPORT

The FOL was designated as the lead in coordinating all day-to-day activities during the investigation. The
FOL was responsible for ensuring that all field team members (including subcontractors) were familiar
with the approved QAPP and the HASP. Additionally, the FOL was responsible for all sampling
operations, QA/QC, field documentation requirements, and field change orders. The FOL reported to the

TOM on a daily basis regarding the status of fieldwork.

All site preparation, mobilization/demobilization, and sampling activities were coordinated through NSWC
Crane personnel through pre-visit communication and daily meetings during field work.

2.16 RECORDKEEPING

Various hardcover, bound record books were maintained for each field activity in accordance with SOP
CTO331-03. The Master Site Logbook served as the overall record of field activities. Information
recorded daily in the Master Site Logbook included daily field activities, weather conditions, identity and
arrival and departure times of personnel, management issues, etc. Various field notebooks were also
maintained. For example, the site geologist supervising temporary well installation operations maintained
a field notebook. Copies of field log books are included in Appendix D.
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The FOL was responsible for the maintenance and security of all field records. Eventually, all field
records, chain-of-custody forms, sample log sheets, field forms, logbooks, and notebooks were docketed
and incorporated in the central project file for CTO 0331.

2.17 RESTORATION AND REVEGETATION

At the conclusion of the field activities, the FOL met with NSWC personnel to discuss areas impacted by
drilling activities at SWMU 15 that required site restoration. Restoration of SWMU 15 consisted of
smoothing out ruts made by the DPT rig and reseeding.
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TABLE 2-1

SOIL BORING DEPTHS, METHODS OF COLLECTION, AND SAMPLE INTERVALS

SWMU 15 - ROADS AND GROUNDS AREA

NSWC CRANE
CRANE, INDIANA
PAGES 1 OF 2
' Total Depth Drilling _ Depth Interval(s) of Soil
Boring No. (feet bgs) Method™ Date Drilled Samples
(feet bgs)
SWMU 15
155B001 6 DPT 12/9/2004 0-2, 2-6
155B002% 6 DPT 12/8/2004 0-2, 2-6
15SB003 6 DPT 12/9/2004 0-2, 2-6
15SB004 6 DPT 12/9/2004 0-2, 2-6
15SB005 6 DPT 12/8/2004 0-2, 2-6
155B006%? 6 DPT 12/8/2004 0-2, 2-6
15SB007 6 DPT 12/8/2004 0-2, 2-6
15SB008 9 DPT 12/8/2004 0-2, 2-6, 6-10
155B009? 9.5 DPT 12/8/2004 0-2, 2-6, 6-10
15SB010 9.5 DPT 12/8/2004 0-2, 2-6, 6-10
15SB011 6 DPT 12/8/2004 0-2, 2-6
15SB012 6 DPT 12/8/2004 0-2, 2-6
15SB013 6 DPT 12/8/2004 0-2, 2-6
15SB014 6 DPT 12/11/2004 0-2, 2-6
15SB015 6 DPT 12/11/2004 0-2,2-6
15SB016 6 DPT 12/11/2004 0-2, 2-6
15SB017 6 DPT 12/11/2004 0-2, 2-6
15SB018 6 DPT 12/11/2004 0-2, 2-6
15SB019 6 DPT 12/10/2004 0-2, 2-6
15SB020 6 DPT 12/10/2004 0-2, 2-6
15SB021 6 DPT 12/10/2004 0-2, 2-6
15SB022 6 DPT 10/12/2004 0-2, 26
15SB023 6 DPT 12/10/2004 0-2, 2-6
15SB024 5 DPT 12/11/2004 0-2,2-6
15SB025 5 DPT 12/11/2004 0-2,2-6
15SB026 3.5 DPT 12/11/2004 0-2, 2-6
15SB027 3 DPT 12/11/2004 0-2, 2-6
15SB028 4 DPT 12/11/2004 0-2, 2-6
15SB029 5 DPT 12/9/2004 0-2, 2-6
15SB030 3 DPT 12/14/2004 0-2, 26
15SB031? 14 DPT 12/9/2004 0-2, 2-6, 6-10, 10-14
15SB032 3 DPT 12/9/2004 0-2, 2-6
15SB033 2 HA 12/14/2004 0-2
15SB034 2 HA 12/14/2004 0-2
158B035? 6 DPT 12/9/2004 0-2, 2-6
15SB036 2 HA 12/14/2004 0-2
15SB037 4 DPT 12/9/2004 0-2, 2-6
15SB038 2 HA 12/14/2004 0-2




TABLE 2-1

SOIL BORING DEPTHS, METHODS OF COLLECTION, AND SAMPLE INTERVALS

SWMU 15 - ROADS AND GROUNDS AREA

NSWC CRANE
CRANE, INDIANA
PAGES 2 OF 2
_ Total Depth Drilling . Depth Interval(s) of Soil
Boring No. (feet bgs) Method Date Drilled Samples
(feet bgs)
15SB039 3 DPT 12/10/2004 0-2
15SB040 6 DPT 12/10/2004 0-2, 2-6
155B041 2 HA 12/14/2004 0-2
15SB042 6 DPT 12/10/2004 0-2, 2-6
15SB043 5 DPT 12/10/2004 0-2, 2-6
15SB044 4.5 DPT 12/10/2004 0-2, 2-6
15SB045 14 DPT 12/10/2004 0-2, 2-6, 6-10, 10-12
15SB046® 20.5 DPT 12/10/2004 0-2, 2-6, 6-10, 10-20
15SB047 2 DPT 12/9/2004 0-2
15580489 15 DPT 12/9/2004 0-2, 2-6, 6-10, 10-15
15SB049 1 HA 12/14/2004 0-2
155B050“ 6 DPT 12/13/2004 NS
15SB0519 6 DPT 12/13/2004 NS
1558052 6 DPT 12/13/2004 NS
16SB053° 6 DPT 12/13/2004 NS
155B054" 6 DPT 12/13/2004 NS
155B055° 6 DPT 12/13/2004 NS
155B056®) 6 DPT 12/13/2004 NS
1558057 9.5 DPT 12/13/2004 NS
15SB058% 6 DPT ' 12/13/2004 NS
155B059% 6 DPT 12/13/2004 NS
1558060 6 DPT 12/13/2004 NS
158B061® 6 DPT 12/13/2004 NS
1558062 3.5 HA 12/14/2004 0-2, 2-6

1 - DPT = Direct Push Technology HA = Hand augering.
2 - Temporary wells installed at these locations.

3 - Located in Area of Concern W. No visible signs of contamination in soil core, therefore not sampled.
bgs - Below ground surface. ‘

NS = Not sampled.



TEMPORARY MONITORING WELL CONSTRUCTION INFORMATION AND WATER-LEVEL MEASUREMENTS
SWMU 15 (ROADS AND GROUNDS)

TABLE 2-2

NSWC CRANE

CRANE, INDIANA

Screened Interval

January 5 - 8, 2005

Riser Top of Total
Temporary| Corresponding . R . Ground [Height (feet| Riser D Water-
th
Well Soil Boring Installation | - Northing Easting Elevation above [Elevation P Top Bottom | Bearing Water
Date (feet) (feet) (feet Top Bottom Depth to .
Number Number (feet amsl) | ground (feet P (feet (feet Zone Elevation
bgs) (feet bgs)| (feet bgs) Water
surface) amsl) amsil) amsl) (feet
(feet btor)
amsl)
15TWO001 158B002 12/8/04 | 1317491.74 | 3027519.72 | 758.07 1.44 759.51 6.0 1.00 6.00 757.07 752.07 OB 2.90 756.61
15TW002 158B006 12/8/04 | 1317451.19 | 3027512.32 | 755.64 1.52 757.16 6.0 1.00 6.00 754.64 749.64 OB 3.95 753.21
15TW003 15588009 12/8/04 1317429.64 | 3027643.80 752.08 1.00 753.08 9.5 4.50 9.50 747.58 742.58 OB 2.22 750.86
15TWO004 155B031 12/9/04 1317470.44 | 3028187.10 756.32 1.48 757.80 14.0 9.00 14.00 747.32 742.32 OB 9.73 748.07
15TW005 15SB035 12/9/04 1317331.38 | 3028308.96 708.40 418 712.58 6.0 1.00 6.00 707.40 702.40 OB 4.15 708.43
15TW006 155B046 12/10/04 | 1317772.54 | 3028437.38 763.18 1.35 764.53 20.5 10.00 20.00 753.18 743.18 OB 13.88 750.65
15TW007 158B048 12/9/04 1317628.25 | 3028420.25 755.69 0.10 755.79 15.0 10.00 15.00 745.69 740.69 OB 10.28 745.51
15TW008 155B062 12/14/04 | 1317725.72 | 3028627.22 737.26 2.60 739.86 35 1.00 3.50 736.26 733.76 OB 3.19 736.67
Notes:

1 = Total depth of boring, total depth of temporary well may be less.
amsl = Above mean sea level (NAVD88).
bgs = Below ground surface.

btor = Below top of riser/reference point.
NAVD = 1988 North American Vertical Datum (NAVD88).
NM = Not measured.
OB = Overburden soils.




SUMMARY OF ENVIRONMENTAL SAMPLES AND ANALYSES

TABLE 2-3

SWMU 15 - ROADS AND GROUNDS AREA

NSWC CRANE
CRANE, INDIANA
PAGE 1OF6
Metals VOCs SVOCs
= g
° £
< 0 2 | 2 S
Sample Number 2 S o | 3& 2 2 2 8 H 2 & R
s [ 2| & |98 % 8 s | * [ & ° S| e
s | 2|2 |ag| > | & |32 6
B - x ]
@ 9o 2
= -
-
<
[
Groundwater (temporary wells)
15GWTWO001 X X X X X
15GWTWO002 X X X X X
15GWTWO002-F X
15GWTWO003 X X X X X
15GWTWO003-F X
15GWTW004 X X X X X X X
15GWTWO004-F X
15GWTWO005 X X X X X X X
15GWTWO005-F X
15GWTWO006 X X X X X X X
15GWTWO007 X X X X X X X
15GWTWO007-F X
15GWTWO008 X X X X X X X
15GWTWO008-F X
15GWTWO009 [¢] (¢} [¢] ¢} 0 0 O
Analyzed 8 6 8 8 8 5 5 8 0 0 0 0
Omitted 1 1 1 1 1 1 1
Surface Water
158W00101 X X X X X X X
- [15Sw00101-F X
158SW00201 X X X X X X X
158W00201-F X
158W00301 (e} (@) [¢] [¢] o) 0 O
15SW00301-F O
158W00401 X ) X X X X X X
158W00401-F X
158W00501 X X X X X
15SW00501-F X
158W00601 X X X X X X X
15SW00601-F ‘ X
15SW00701 O 0 0 9] O
158W00701-F O
158W00801 o 8] [¢] 0 8] O O
15SW00801-F 9]
155W00901 X X X X U U X
158W00901-F X
158W01001 X X X X X X X
15SW01001-F X
15SW01101 X X X X X X X




SUMMARY OF ENVIRONMENTAL SAMPLES AND ANALYSES

TABLE 2-3

SWMU 15 - ROADS AND GROUNDS AREA
NSWC CRANE

CRANE, INDIANA

PAGE 20F 6

Sample Number

Metals

VOCs

SVOCs

TAL Metals plus Tin (total)
TAL Metals

82608

SVOCs
(except PAHs)

PAHs

Pesticides

Herbicides

PCBs

Cyanide

Sieve

Total Organic Carbon

Toxicity

Groundwater (temporary wells) (Conti

nued)

15SW01101-F

X

15SW01201

o

158W01201-F

o

158W01301

X

1568W01301-F

X

15SW01401

158W01401-F

15SW01501

15SW01501-F

15SW01601

168SW01601-F

156SW01701

158W01701-F

15SW01801

158SW01801-F

158W01901

x

x

x

x

x

x

x

158W01901-F

Analyzed

Omitted

»la
-
(3]

—h
Sl

G

&la

—t
LS

]

—
Al 53

Sediment

155D0010006

158D0020006

158D0030006

158D0040006

15SD0050006

X]|OJO| x| X

158D0060006

X[ X|O|O]x|>x

X[ X[O|O]>|>

155D0070006

1565D0080006

158D0090006

15SD0100006

158D0110006

158D0120006

155D0130006

158D0140006

15SD0150006

158D0160006

158D0170006

15SD0180006

15SD0190006

XXX X[ x| X]| x| O|O|O|X|O|O|x|>x]|O|O]|x]|x

XXX XX X[ X<|O|O1O] x| O]O|x|>x]|O|O|x]>x

XXX XXX >X| OO O] x| O|O[ x| x| 0| O] x| x

=[x x| x|x|x|x|o|o]o|x|o|o]|x|x|o|o|x|x

XXX X|X[X]|X]|O|O|0|x|O

XXX X]|X|X]|<]O|O|O{x|O

XX X[X|X[X]X<]O|O]O| x| O|O| x| x[O|O|x|>x
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SUMMARY OF ENVIRONMENTAL SAMPLES AND ANALYSES
SWMU 15 - ROADS AND GROUNDS AREA
NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 6

Metals

VOCs

SVOCs

Sample Number

TAL Metals plus Tin (total)
TAL Metals

8260B

SVOCs
(except PAHSs)

PAHs

Pesticides

Herbicides

PCBs

Cyanide

Sieve

Total Organic Carbon

Toxicity

Sediment (Continued

158D0200006

=

158D0210006

15800220006

158D0230006

158D0240006

x| X|x

x| X|x

x| X[ >

158D0250006

15SD0260006

Analyzed

(3]

Omitted

=3
~|3|x

~lR

T B B B Bd B34 4 S

NS

o

oju| X

OO | XXX XX X | X

Surface Soil

15850010002

15550020002

15880030002

15850040002

15880050002

15880060002

15880070002

X XXX x| X]>x

15850080002

15850090002

XXX XX XXX <

15850100002

15850110002

15850120002

15850130002

Paq B Bad Pad Bt Bad Bad Bad Bt Bad Bod B4 d

XX XX XX X< >< || x| x| >

XY XX XX XX > < <

15880140002

15850150002

15850160002

156850170002

15850180002

15850190002

15580200002

15850210002

15880220002

15850230002

XX XX X< < <X x| >

XXX XX

XX XX XX > < <] <

P Pl B Bt Pt Bt Bt B B B

XX x| x|x

15850240002

15880250002

15850260002

156850270002

15850280002

15850290002

KX XXX X x| <] <

XX XXX XXX x| x| >




TABLE 2-3

SUMMARY OF ENVIRONMENTAL SAMPLES AND ANALYSES
SWMU 15 - ROADS AND GROUNDS AREA
NSWC CRANE
CRANE, INDIANA
PAGE 4 OF 6

Metals VOCs SVOCs

Sample Number

TAL Metals plus Tin (total)
TAL Metals
8260B
SVOCs
(except PAHs)
PAHs
Pesticides
Herbicides
PCBs
Cyanide

Surface Soil (Continued)

15550300002

15880310002

15550320002

15850330002

15850340002

15880350002

15850360002

15550370002

15550380002

15550390002

15850400002

KX X< X x| x| ]|
P Bt Bt Bt B Pt Bt B Bt Bt B B
Pad P Pad Pad P Bd o B P o e Pl

15850410002

Sieve
Toxicity

Total Organic Carbon

1568550420002

15850430002

155850440002

15550450002

15550460002

15880470002

15550480002

15850490002

15550620002

B[] ><]><] x| ><| < | < | <] < <)< | < | < ><| < [ < | ¢ | >< | <
B3¢ ><| <] <[ ><| <] < ><| x| >¢| ¢ <] <[ <[ ¢ | >< | >¢| >¢| < | <] ><
FIs<[><] < <[] x| ><| <[ <[> | <] <[ < | ¢ [ ¢ | <) >< | <[ <[ >¢| <
i B B B B B B B B P B B B B A P B B B R S B

B[] ><| x>
K<< <|><|>
B[] >|><[x<

Analyzed

Omitted

Subsurface Soil

155B0010206

15SB0020206

15SB0030206

15580040206

15880050206

155B0060206

XXX > x| Xx]|x

15SB0070206

15SB0080206

15SB0080610

15SB008x0xx

15SB0090206

15580090610

15SB0000x

155B0100206

X|X|OX|X| O X[ X]><[ ]| x| x| x|
XX O X| X[ O] x| ><] > > x| ><]| || >
XIX| O X X[O] x| X[ x| >[>|>|>x]|>]x
XIX[OX[ X[ O X | X[ || ><| | | >

15580100610
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SUMMARY OF ENVIRONMENTAL SAMPLES AND ANALYSES
SWMU 15 - ROADS AND GROUNDS AREA

NSWC CRANE
CRANE, INDIANA
PAGE 5 OF 6
Metals VOCs SVOCs
3 5
2 £
= - 0 0 8
£ | e 2 gl 2| 2| 8| e|le]2
Sample Number 9 s Q 3= 2 L 2 8 S K] s £

a|= |8 |es|s|E |8 ||| 2|é
o 3 © ] o o - o
: | E g 5
= -
-
<
=

Subsurface Soil (Continued)

158B010xxxx O 0 O o)

15580110206 X X X X

15SB0120206 X X X X

15SB0130206 X X X X

15SB0140206 X X X

15SB0150206 X X X

15580160206 X X X

155B0170206 X X X

15SB0180206 X X X

15SB0190206 X X X X X X X

15SB0200206 X X X X X X X

158B0210206 X X X X -X X X

15580220206 X X X X X X X

158B0230206 X X X X X X X

15SB0240206 X X

158B0250206 X X

158B0260206 X X

15SB0270206 X X

15580280206 X X

158B0290206 X X X X X X X

155B0300206 X X X X X X X

155B0310206 X X X X X X X

15SB0310610 X X X X X X X

15SB0311014 X X X X X X X

15580320206 X X X X X X X

15SB0330206 O 0] O 0O o 6] O

158SB0340206 O O O 0 0 o 0]

15SB0350206 X X X X X X X

15SB0360206 8] O O O O (6] O

15SB0370206 X X X X X X X

15SB0380206 O O O 0] O 0 O

155B0390206 O 0 O O O O O

15SB0400206 X X X X X X X

158B0410206 0 o O 0 0 O O

155B0420206 X X X X

158B0430206 X X X X

15580440206 X X X X

15880450206 X X X X X X X

158B0450610 X X X X X




TABLE 2-3

SUMMARY OF ENVIRONMENTAL SAMPLES AND ANALYSES
SWMU 15 - ROADS AND GROUNDS AREA
NSWC CRANE
CRANE, INDIANA
PAGE 6 OF 6

Metals VOCs 5VOCs

5 g
g 8
= — @ @ «
£ 2 o3 S 1flal2le|2|2

Sample Number ] s o S 2 L _g 3] s 2 s 1
- = © 0% = @ H a by o o °
o - E) 5 0 o o T o
™ < 2 -
5 + o 8
= ~ K
-
<

: =

Subsurface Soil (Continued

15SB0451012 X X X X X X X

158B0460206 X X X X X X X

15SB0460610 X X X X X X X

158B0461020 X X X X X X X

158B0480206 X X X X X X X

158B0480610 X X X X X X X

15SB0481015 X X X X X X X

158B050x00¢ [¢] (O] [¢] 0 [¢] o 0

158B05 100 0 0 O O 0 9] 0

158B052x00x (¢] O ®) O 0O 0 (o)

15SB053x0 0 (0] ®) O [¢] O 9]

15SB054x00x 0 9] O (0] (0] 0 0

15SB05500¢ [¢] [¢] ®) [o] [0) O O

15SB056)000¢ [¢] (0] o O (o) 0 0

158B057xxxx O O O 0 0 O (8]

15SB058x0x (0] 0 0 0 0 O ]

15SB059x00¢ O O o] O ] o] (o]

15SB060x0xx [¢) [¢) 0] O [e] O [¢]

15SB061 000 O O O 0 (0] ¢ 0

158B0620206 X X X X X X X

Analyzed 45 43 48 48 29 36 27 0

Omitted 21 21 21 21 18 18 18

Metals - U.S. EPA Contract Laboratory Program Target Analyte List (TAL) Metals.
O = Omitted (See Table 2-4 for reason).

PAHs - Polynuclear aromatic hydrocarbons.

PCBs - Polychlorinated biphenyls.

SVOC - Semivolatile organic compounds.

VOC - Volatile organic compounds.

X = Analyzed.



TABLE 2-4

RATIONALE FOR PROPSED SAMPLES NOT COLLECTED AND ADDITIONAL SAMPLES COLLECTED
SWMU 15 - ROADS AND GROUNDS AREA

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 3
Metals VOCs | SVOCs

"‘:; _

2 =)

= ]

c > n ] &

Sample Number 8 B9 Q |oal| £ 2 2 3] 5 = REASON
= =3 © O=| = @ £ a > °
-~ & S o o ] (&) ~

® ~ = © o 9| o -4 T

s |[RF $

- [ x

] ) 2

= 2

- o

<

b=
Surface Water
158W00301 ®) o) 0 0 0] O 0 Impacted by new construction (location not found)
155W00701 O O O O 0 Proposed location not found
15SW00801 ®) O ®] 0 O O O Impacted by new construction (location not found)
158W01201 @) O 0 @] O o] 0 Impacted by new construction {sanitary sewer)
Sediment
158D0030006 0] O @) @) 0O ®) O ®) Impacted by new construction (location not found)
15SD0040006 - 0 0] 0 O O 0 O 0 Catch basin (no sediment)
155D0070006 O] ®) 0] O O Proposed location not found
155D0080006 0] 0) 0 @) o] 0 @) Impacted by new construction (location not found)
158D0100006 @) 0] 0 O] O ®) @) Catch basin (no sediment)
155D0110006 ®) 0 @] @) @] @] o] Catch basin (no sediment)
158D0120006 0] 0] @) @) 0] @) 0] Impacted by new construction (sanitary sewer)
158D0200006 O [Additional sample to support Ecological Risk Assessment
155D0210006 O |Additional sample to support Ecological Risk Assessment
158D0220006 O [Additional sample to support Ecological Risk Assessment
155D0230006 O _|Additional sample to support Ecological Risk Assessment
15SD0240006 O |Additional sample to support Ecological Risk Assessment
15SD0250006 O |Additional sample to support Ecological Risk Assessment
15SD0260006 O |Additional sample to support Ecological Risk Assessment




TABLE 2-4

RATIONALE FOR PROPSED SAMPLES NOT COLLECTED AND ADDITIONAL SAMPLES COLLECTED
SWMU 15 - ROADS AND GROUNDS AREA

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 3
Metals VOCs | SVOCs

S

8 T

= 9 - " o

Sample Number 4 g '% Cg 8 a % % ._‘a-! 8 § -g REASON

— © Ed b

0 22| § [z8|E| & | £ o 1F

kL :

] /) 9

= 2

| Q.

<

=
Subsurface Soil
15SB008xxxx 0 0 0] 0) Refusal at 9 feet
15SB009xxxx 0 9] 0 0 Refusal at 9.5 feet
158B010xxxx 0 0 o 0 Refusal at 9.5 feet
15SB0330206 0 0 O 9 0 0 o Refusal at 2 feet
158B0340206 0 0] 0 0] 0 0 9] Refusal at 2 feet
15SB0360206 9] 0] 0 9] 9] 0 0 Refusal at 2 feet
15SB0380206 0 0 0 0 8] 0 0 Refusal at 2 feet
15SB0390206 0 0 0o 0] 9] o 0] Refusal at 3 feet
15580410206 0 0 0 0 0 0 0 Refusal at 2 feet
15SB0O50xXxxx @] O O O O O O AOC W (no visible signs of contamination in soif core)
15SB051xxxx ) 0 9) 0 0 Ke) 0 AOC W (no visible signs of contamination in soil core)
15SB052xXXX- 0 0] 0 0 o 0 0 AOC W (no visible signs of contamination in soil core)
15SB053xxxx 0 0] o 0] 0 0 0 AOC W (no visibie signs of contamination in soil core)
158B054xxxx 0 0 9] 0 0 0 Q AOC W (no visible signs of contamination in soil core)
15SB055xxxx 0 9] ol 0 0 0 ) AOC W (no visible signs of contamination in soil core)
16SB056xxXX o ) 9] 0 ) 9] 0 AOC W (no visible signs of contamination in soil core)
15SB0O57xxxx 9] 0 9] 9] 0 9] 9] AOC W (no visible signs of contamination in soil core)
155B058xxxx O O O O O O O AQC W (no visible signs of contamination in soil core)
15SB059xxxx 0 0 0 0 0 0 0 AOC W (no visible signs of contamination in soil core)
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RATIONALE FOR PROPSED SAMPLES NOT COLLECTED AND ADDITIONAL SAMPLES COLLECTED
SWMU 15 - ROADS AND GROUNDS AREA

NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 3
Metals VOCs | SVOCs
E —
S | 3
c > @ b4 ¢
Sample Number 9 g 2| @ Sa 2| 8 2 a E | 8 REASON
- E © - < 7 - o e [=]
o |=c| & |g@ja|d | 2 © | F
5 |EE :
Q [7) 9
= 3
| Q
<
[
Subsurface Soil (Continued)
15SB060Xxxxx 0 8] O O 0 0 O AOC W (no visible signs of contamination in soil core)
158B061xxxX 0 0 0 @] 0 0 0] AOC W (no visible signs of contamination in soil core)

PAHs - Polynuclear aromatic hydrocarbons.
PCBs - Polychiorinated biphenyls
SVOCs - Semivolatile organic compounds.
TAL - Target Analyte List.

VOCs - Volatile organic compounds.

O - Proposed analysis.
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3.0 DATA PRESENTATION AND QUALITY

This section describes the analytical data and summarizes the quality of SWMU 15 data. Data
presentation is provided in Section 3.1; data quality is described in Section 3.2. Analytical data is
presented in Appendix G. Additional detail concerning the data validation and post-validation quality

review is presented in Appendix H.

3.1 DATA PRESENTATION

RFI data were collected by Tetra Tech NUS (TtNUS) in one sampling round spanning 6 months, as
described in Section 2.0 of this report. All samples were collected in December 2004 and January 2005
except for seven sediment samples that were collected in June 2005. These last seven samples were
collected to support toxicity testing of the sediments. A complete list of samples collected, and scheduled
samples that were not collected, is presented in Table 2-3. Table 2-4 provides explanations for why
some samples were not collected or why additional samples were collected. Laucks Testing Laboratory
conducted the analyses, which are summarized for each sample in Table 2-3. Validation and quality
review of the data were conducted by TtNUS as described in Section 3.2. The subsections immediately

below present descriptions of available background data and SWMU 15 site data.

3.1.1 Background Data Set Descriptions

3.1.14 Surface Soil Background Concentrations

Iin addition to the RFI data collection described above, soil samples were collected and analyzed in an
effort to establish the concentrations of metals representative of the entire NSWC Crane complex (TtNUS,
2001). All metals likely to be included in NSWC Crane environmental investigations were analyzed in that
effont. The intent was to provide background soil data sets that could be used to gain perspective on

whether observed metals concentrations in SWMU soils are indicative of background concentrations.

Soil samples were classified into Soil Groups that uniquely represent the chemical and physical soil

characteristics by which various Crane soils differ. Those characteristics are as follows:
e Geological parent material [referred to as depositional environment in TINUS (2001)]

s Depth (surface or subsurface)

e Grain size

090511/P 3-1 CTO 0331
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The details of sample collection and data generation are provided in TINUS (2001). For SWMU 15, there
is one depasitional environment (Pennsylvanian), and two depths (surface and subsurface). In the
subsurface, there are two distinct grain size classifications. After chemical analyses and extensive

statistical testing, one distinct Soil Group emerged as representing SWMU 15 surface soils:
s  Soil Group 3 Alluvial, Mississippian, and Pennsylvanian surface soil

Tables 3-1 and 3-2 of this BRFI report present summaries of the NSWC Crane surface soil background
data. These tables were taken from TtNUS (200i). Table 3-1 shows concentration ranges and related
statistics for all NSWC Crane soils, regardless of depositional environment, depth, or grain size. This
table helps the data user understand how an individual SWMU-specific background data set compares to
the data set for all of NSWC Crane. Table 3-2 presents surface soil background data summaries specific

to SWMU 15 (Alluvial, Mississippian, and Pennsylvanian surface soil)

The tables indicate the metals that were analyzed, the frequencies of detection, the measured
concentration ranges, simple summary statistics, the locations of maximum observed concentrations,
estimates of the statistical distribution shapes, and estimates of the concentrations (95-percent upper

tolerance limit) that encompass 95 percent of the data, on average.

3.1.1.2 Subsurface Soil Background Concentrations

Similar to surface soils, the NSWC Crane basewide background soil collection effort yielded two distinct

Soil Groups that represent SWMU 15 subsurface soil metals concentrations for background soils:

e Soil Group 8 — Pennsylvanian Subsurface Clay and Silt

¢ Soil Group 9 - Pennsylvanian Subsurface Sand

Tables 3-3 and 3-4 present the data associated with these soil groups. The presentation is similar to the

data presentations of Tables 3-1 and 3-2, described in Section 3.1.1.

3.1.1.3 Surface Water, Sediment, and Groundwater Upgradient Concentrations

For mobile environmental media such as surface water, sediment, and groundwater, “background”
concentrations are represented by upgradient data. These locations represent concentrations of
chemicals that are unaffected by SWMU operations. The upgradient locations are not necessarily free

from contamination, but they do represent locations that are free from site-related contamination.

090511/P 3-2 CTO 0331
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During this investigation, no permanent groundwater monitoring wells were installed and no upgradient
groundwater locations were sampled. Surface water channels were divided into three groups: Tributaries
15-1 and 15-2, Tributary 15-3, and Storm Sewer and Outfall (or Storm Sewer) System. These labels
were assigned so that the various sample groups could be referenced efficiently. These stream
segments all flow into Turkey Creek located to the southeast of SWMU 15. Sampling location
158W/SD014 is the only location representing upgradient conditions for these three sample groups. In
the Appendix G tables, the upgradient samples are marked as “UPGRAD.”

The maximum observed chemical concentrations are almost certain to be contained in the site (i.e.,
SWMU 15) surface water and sediment data (rather than the upgradient data) even if the SWMU 15 data
represent the same material as the upgradient conditions. This is a result of having far fewer upgradient
samples than downgradient samples. Nevertheless, the available upgradient data do provide some
insight into conditions upgradient of SMWU 15, when one considers the relative sizes of the site and
upgradient data sets. The significance of this is case specific and is addressed where appropriate

throughout this report.

3.1.2 Data Set Descriptions

3.1.21 Surface Soil Site Data

During the RFI, select surface soil samples were collected for metals, SVOC, VOC, herbicide, pesticide,
and PCB analyses as described in Section 2.0.

Some surface soil samples were not collected as proposed. Explanations for why certain samples were
not collected or were collected in addition to the scheduled sample collections are provided in Section 2.0
and Table 2-4.

The data for SMWU 15 surface soils are summarized in Tables 3-5 and 3-6. Appendix Table G-1 is a list
of all surface and subsurface soil data generated during Round 1. The samples are marked as to which
area they belong. Table 3-5 indicates how often each chemical was detected, the locations of the
maximum and minimum detections, etc. Table 3-6 is similar to Table G-1 but displays results only for
chemicals that were detected at least once in surface or subsurface soil. For each chemical that falls

into this category, all results, including non-detects and rejected values, are shown in Table 3-6.
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3.1.2.2 Subsurface Soil Site Data

During the RFI, select subsurface soil samples were collected for metals, SVOC, VOC, herbicide,

pesticide, and PCB analyses as described in Section 2.0.

Some subsurface soil samples were not collected as scheduled. Explanations for why certain samples
were not collected or were collected in addition to the scheduled sample collections are provided in
Section 2.0 and Table 2-4. Several subsurface soil samples were collected but were only to be analyzed
if the surface soil data at the same location indicated that contaminant concentrations were high enough
to cause significant subsurface soil contamination. Many of the surface soil samples had no significant
contamination; therefore, the subsurface soil samples were not analyzed for select parameters. Twelve
locations (15SB050 through 15SB061) in the landfill area located southwest of SMWU 15 proper were
also designated for sample collection if landfill debris was observed to be present in the soil cores. No

debris was observed and these samples were not collected.

The data for SMWU 15 subsurface soils are summarized in Tables 3-7 and 3-8. Table G-1 is a list of all
surface and subsurface soil data generated during Round 1. Table 3-7 indicates how often each
chemical was detected, the locations of the maximum and minimum detections, etc. Table 3-8 is similar
to Table G-1 but display results only for chemicals that were detected at least once in surface or
subsurface soil. For each chemical that falls into this category, all results, including non-detects and -

rejected values, are shown in Tables 3-8.

3.1.23 Surface Water Site Data

Data collected for surface water during the RFI are summarized in Tables 3-9 through 3-16. The surface
water samples were -analyzed for various combinations of total and dissolved metals, SVOCs, VOCs,
herbicides, pesticides, PCBs, and water-quality parameters (e.g., temperature and pH). Details of the
analytical scheme are presented in Table 2-3.

After data collection, the surface water sample data were divided into three data sets (see Figures 2-1
and 2-2). One data set (Storm Sewer and Outfall) represents the storm water collection and conveyance
system located in the SWMU proper. One data set (Tributaries 15-1 and 15-2) ‘represents samples that
were collected in what is considered to be the SWMU proper but do not belong in the Sewer and Qutfall
category. This group includes locations 15SW/SD018 and 15SW/SD019, which areblocated in the
southeastern corner of the SWMU. The third data set (Tributary 15-3) represents the most downgradient

surface channel locations. These locations are in the southeastern region of the sampled area.
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Frequencies of chemical detections and other descriptive statistics for these data are presented in Tables
3-9 (upgradient) and in Tables 3-11 through 3-13 (downgradient). . Individual results are provided in
Tables 3-10 (upgradient) and 3-14 through 3-16 (downgradient).

The summary formats for surface water are similar to those described for surface and subsurface soils
(See Sections 3.1.2.1 and 3.1.2.2). A complete printout of all surface water data is presented in Appendix

Table G-2. The upgradient surface water sample (15SW01401) is labeled as “upgrad” in those tables.

3.1.24 Sediment Site Data

Select sediment samples were analyzed for various combinations of total metals, SVOCs, VOCs,
herbicides, pesticides, PCBs, cyanide, and toxicity (See Table 2-3). The majority of sediment chemistry
data was generated in December 2004 and January 2005; however, a supplemental set of metals,
SVOC, total organic carbon (TOC), and sieve data was generated in conjunction with the seven toxicity
samples collected in June 2005. Table 2-3 shows which of these samples were analyzed for the various
additional parameters.” All sediment chemistry data are presented in Tables 3-17 through 3-24 for the
same groupings as described for surface water in the ‘previous section: Sewer and Outfall, Tributary 15-1,
Tributary 15-2, and Tributary 15-3. The toxicity testing results are presented in Section 8.0 (Ecological
Risk Assessment). The summary formats of sediment data tables in this section are similar to those
described for surface and subsurface soils (See Sections 3.1.2.1 and 3.1.2.2). Appendix Table G-3
presents all sediment data generated during the RFl. The upgradient sample locations (15SD0140006
and 158D0260006) and associated samples are labeled as “UPGRAD” in those printouts.

3.1.25 Groundwater Site Data

During the RFI, groundwater samples were collected from select soil borings to represent groundwater
that is perched above bedrock or in the shallow bedrock. The groundwater samples were analyzed for
various combinations of total and dissolved metals, SVOCs, VOCS, herbicides, pesticides, PCBs, and

water-quality parameters. See Table 2-3 for a summary of the analytical scheme.
Summary statistics for groundwater data are in Table 3-25. Data for all chemicals detected at least once

in groundwater are presented in Table 3-26. Appendix Table G-4 presents all groundwater data

generated during the RFI.
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3.1.26  Sample Nomenclature Change

Sediment sample numbers originally included a round number between the location identifier and the
sediment depth. This can be seen, for example, in sediment sample number 155D001010006. Because
only one round of samples was collected, it was not necessary to keep the round number, so all sediment
sample numbers were changed to omit the round number. Using the example above, the final sediment
sample number became 155D0010006.

The rest of this report is devoted to an interpretation of the data and data quality to support the RFI

objectives. This interpretation begins in Section 3.2 with a summary of the data quality.

3.2 DATA QUALITY SUMMARY

A tabulation of data quality characteristics and a detailed QC data review for the data representing
SWMU 15 are presented in Appendix H of this report for the December 2004/January 2005 data.
" Sediment chemistry data quality for the toxicity testing samples was reviewed but not assessed in the
same manner as the earlier data because there were not enough QC samples to support such an
- analysis. However, data validation was conducted as described for all other sediment data, and a review
of the June 2005 sediment chemistry QC data indicated that the data quality was consistent with that
observed for the earlier data. An" additional measure of data quality was available by comparing the
chemical (vs. toxicity results) data for the seven toxicity samples with the previously collected sediment
samples from similar locations. The resuits were consistent. If data quality had changed significantly,
one would expect the measured analyte concentrations to change significantly. This did not happen, so
the June 2005 data are considered to be comparable in quality to the earlier data. Discussions in the
following sections focus on the December 2004/January 2005 QC data.

Based on the reviews in Appendix H, the following summaries (Sections 3.2 through 3.4) were prepared
to describe SWMU 15 data quality. Sample collection and analysis completeness was generally
satistactory with some exceptions (See Appendix H, Section H.3.1). The data were of sufficient quality to

support the risk assessments included in this RFI.

3.2.1 Precision and Accuracy

Herbicides — Hexachlorophene and pentachlorophenol are not herbicides, but these compounds were
analyzed by an herbicide analytical method to obtain lower detection limits than could be obtained with
the normally used SVOC analytical method. Sample collection completeness goals were achieved for all
matrices. The hexachlorophene and pentachlorophenol results exhibited a severe to moderate low bias
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[approximately 20 to 62 percent recoveries in matrix spike (MS) and matrix spike duplicate (MSD)] in solid
and aqueous. Performance was slightly better for the aqueous samples. Precision for pentachlorophenol

was erratic in aqueous samples.

Total and Dissolved Metals and Cyanide - Some percent recoveries (bias indicators) were unusually high
or low for a few isolated soil and sediment samples but the metals results, with the exception of barium
data in solid matrices, exhibited no significant bias. This is exemplified by the consistent reporting of
mean percent recoveries for laboratory control samples (LCSs) and MSs within the range of 75 to
125 percent. The barium mean recovery approached 160 percent for solid matrices and indicates a high
bias in soil and sediment. Several soil and sediment relative percent difference (RPD) results exceeded
the reference point of 50 percent across all metals; however, the laboratory precision was comparable to
or better than field duplicate precision, as expected. This indicates that the greater proportion of
uncertainty is associated with natural sample heterogeneity. Nevertheless, several metals exhibited
some high RPD values (e.g., greater than 100 percent) and sporadically high bias indicators that
represent an occasional large degree of heterogeneity. For low concentration samples, this may also

reflect some influence from laboratory contaminants. Refer to Appendix H for details.

Pesticides and PCBs — No significant problems were detected with these analytes except for a slight low

bias in endrin aldehyde resuilts for solid and liquid matrices.

SVOCs - Recoveries in LCSs, MSs, and MSDs were generally biased low. This is typical of
environmental SVOC data. Recoveries of some SVOC énalytes were less than 10 percent and resulted
in rejected data. The following chemicals had a severe to moderate low bias in solid
matrices: 2,4-dimethylphenal, 3&4-methylphenol, 3,3’-dichlorobenzidine, 4-chloroaniline,
hexachlorocyclopentadiene. The following chemicals had a severe to moderate low bias in aqueous
matrices: 2,4-dinitrophenol, 2-nitrophenol, 3,3-dichlorobenzidine, 4,6-dinitro-2-methylphenol, and
4-nitrophenol. Overall, the SVOCs, including polycyclic aromatic hydrocarbons (PAHs), generally showed
a slight to moderate low bias in solid matrices, with results for compounds identified above having been
rejected in some samples. A complete tabulation of rejections is provided Appendix H, Table H-3. In
soils, the analytical precision was generally acceptable, with mean RPD values less than 50 percent in
most cases. In aqueous samples, a high degree of uncertainty exists for several compounds, especially
phenols.

Sieve and TOC Analysis in Sediment - These parameters were measured in five of the seven samples

collected for toxicity testing (See Table 2-3). No data quality problems were identified. All sieve fractions
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add up to 100 percent, and TOC results are fairly consistent {9,200 to 17,000 mg/kg) across the five
measured drainage channel locations.

VOCs - The compounds acetonitrile, acrolein, dichlorodifluoromethane, isobutanol, and propionitrile
constitute all of the results rejected for the volatile analyses for Round 1. The data were rejected because
these compounds yielded poor analytical responses. This is a systematic problem that occurs for one or
more of these compounds in the majority of the samples analyzed from the SWMU 15. Aside from these
compounds, analytical performance for VOCs was consistently within expectations. Mean recoveries
were within the target range of 75 to 125 percent for most aqueous sample analyses, and mean
recoveries for solid sample analyses exhibited a slight to moderate low bias. Precision was generally

acceptable with a few minor exceptions, as explained in Appendix H, Section H.3.4.

3.2.2 Representativeness

All samples appear to be representative of the intended environmental matrix. However, lack of data
where samples could not be collected or where data have been rejected should be considered when
evaluating the representativeness of the areas or volumes of environmental media that were
characterized. In addition, some significant disparities were noted between dissolved and total metals
concentrations for particular samples. Dissolved metals concentrations should not exceed total metals
concentrations, but this condition was violated for a relatively few metals in a few surface water and

groundwater samples. Details are provided in Appendix H, Section H.3.6.

Some dissolved metals concentrations exceeded total metals concentrations in the same sample. This is
common when concentrations are near detection limits or when random measurement uncertainties
cause the dissolved metals concentration to be slightly (e.g., 30 percent) greater than the total metals
concentrations. Nickel results exhibited the most frequent and greatest percentage deviation in this
regard, but the deviations all occurred for results that were within approximately five times the maximum
non-detect concentrations. No discrepancieé significant enough to indicate a data quality problem were
identified.

3.23 Comparability and Completeness

Sample collection deviated slightly from the proposed sampling strategy in both rounds, but the deviations
were a reflection of site conditions rather than investigative deficiencies. Uncollected samples were
generally not collected because the intended sampling location no longer existed, surface water or

sediment was not available at all planned locations, or refusal was encountered during soil boring
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advancement. Sample collection statistics are provided in Table H-1; completeness statistics based on
number of valid results compared to the total number of results are provided in Table H-2. Inability to
sample the northwestern part of the SWMU for surface water and sediment (near locations 15SW/SD003,
15SW/SD007, 15SW/SD008, and 15SW/SD012) does not represent a negative impact to the project.

The area now drains to where samples were collected.

Use of consistent and appropriate sampling and analysis methods and collecting samples from the

intended locations ensured that comparability was maintained among sampling rounds.

3.24 Sensitivity

Various analyses yielded non-detect values that exceeded the risk-based target levels (RBTLs) presented
in the SWMU 15 QAPP (TtNUS, 2004) and subsequent QAPP revisions. This occurred for all analytical
fractions and all matrices. The elevated non-detect values were a result of sample dilutions, laboratory
blank contamination, or other causes that reflect the current technology regarding laboratory analyses for
the selected parameters in the matrices of interest. In those cases, the exceedances of RBTLs are not
considered to be significance, although the inability to achieve the target concentrations must be
considered when evaluating the data because the significance may change with data use. It would have
been impracticable and unnecessary to seek or develop analytical methods with lower detection limits.
Therefore, these situations should be reviewed prior to data use (See Section H.3.2 and Tables H-3
through H-6).
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TABLE 3-1

SUMMARY OF DESCRIPTIVE STATISTICS
COMPLETE BACKGROUND SOIL SAMPLE DATA SET
SWMU 15 - ROADS AND GROUNDS AREA"
NSWC CRANE
CRANE, INDIANA

Metal Frequency of | Minimum | Maximum | Average of Average of Distribution | 95 Percent Upper

(mg/kg) Detection Detection | Detection | All Results Positive Detections of Data Tolerance Limit
ALUMINUM 67/67 5,020 17,400 11,290 11,100 NORMAL 17,400
ANTIMONY 8/67 0.49 11.3 0.86 4.36 LOGNORMAL 2.88
ARSENIC 67/67 1.1 10.2 5.28 5.20 NORMAL 9.60
BARIUM 67/67 24.8 155 69.7 68.8 LOGNORMAL 147
BERYLLIUM 14/67 0.3 0.82 0.36 0.47 LOGNORMAL 0.85
CADMIUM 34/67 0.05 3.6 0.36 0.62 LOGNORMAL 2.05
CALCIUM 66/67 53.6 35,300 997 1,010 LOGNORMAL 3,350
CHROMIUM 67/67 7.7 30.6 16.4 16.1 LOGNORMAL 29.1
COBALT 67/67 1.8 27.1 8.70 8.62 LOGNORMAL 21.7
COPPER 67/67 3.5 23.8 10.2 10.0 LOGNORMAL 21.4
IRON 67/67 7,140 40,800 18,100 17,800 LOGNORMAL 34,500
LEAD 67/67 6.4 21.5 11.9 11.7 LOGNORMAL 19.7
LITHIUM 66/66 7.8 46.6 16.1 15.7 LOGNORMAL 29.4
MAGNESIUM 67/67 496 . 2,870 1,410 1,390 LOGNORMAL 3,060
MANGANESE 67/67 23.2 3,040 599 590 LOGNORMAL 3,270
MERCURY 17/67 0.04 0.14 0.033 0.062 LOGNORMAL 0.072
NICKEL 67/67 4.6 23.7 11.9 117 NORMAL 18.7
POTASSIUM 67/67 280 1,650 856 833 NORMAL 1,370
SELENIUM 15/67 0.28 0.88 0.33 0.53 LOGNORMAL 0.83
SILVER 48/67 0.04 0.11 0.049 0.055 LOGNORMAL 0.10
SODIUM 32/67 3.7 205 33.0 56.2 LOGNORMAL 232
STRONTIUM 66/66 4.2 63.2 12.3 12.1 LOGNORMAL 25.3
THALLIUM 66/67 0.05 0.31 0.18 0.18 NORMAL 0.29
TIN 0/67 NA NA 0.32% NA NA NA
THORIUM 66/66 4.1 11.7 7.24 7.11 LOGNORMAL 10.9
VANADIUM 67/67 14.1 48.5 26.5 26.2 LOGNORMAL 45.8
ZINC 50/67 9.4 60.2 28.1 32.0 NORMAL 54.0
Notes:

NA - Not available.
mg/kg - milligram per kilogram.

1 - Taken from Table 4-1 (TtNUS, 2001) of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane,

Crane, Indiana, January, 2001.

2 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one-half the detection
fimit. This value was used for statistical analysis when no detections were encountered.




TABLE 3-2

SUMMARY OF DESCRIPTIVE STATISTICS

SOIL GROUP 3 - ALLUVIAL, MISSISSIPPIAN, AND PENNSYLVANIAN SURFACE SOIL

SWMU 15 - ROADS AND GROUNDS AREA""
NSWC CRANE

CRANE, INDIANA

Metal Frequency of | Minimum | Maximum | Average of Average of Distribution | 95 Percent Upper

(mg/kg) Detection Detection | Detection | All Results Positive Detections of Data Tolerance Limit
ALUMINUM 15/15 6,770 17,400 10,238 10,238 LOGNORMAL 19,900
ANTIMONY 2/15 1.4 5.6 0.83 3.50 LOGNORMAL 6.9
ARSENIC 15/15 2.4 10.2 6.11 6.11 NORMAL 11.83
BARIUM 1515 46.1 153 8.0 89.0 LOGNORMAL 211
BERYLLIUM 1/15 0.49 0.49 0.40 0.49 LOGNORMAL 0.93
CADMIUM 10/15 0.1 3.6 0.63 0.88 LOGNORMAL 6.05
CALCIUM 14/15 115 35,300 2,730 2,920 LOGNORMAL 55,200
CHROMIUM 15/15 8.5 21.7 14.6 14.6 LOGNORMAL 28.7
COBALT 15/15 6 271 12.9 12.9 LOGNORMAL 32.4
COPPER 15/15 5.4 17.1 8.85 8.85 LOGNORMAL 17.6
IRON 15/15 10,700 36,200 16,800 16,800 LOGNORMAL 37,400
LEAD 15/15 9.4 21.5 15.0 15.0 LOGNORMAL 27.0
LITHIUM 14/14 9.1 29.9 14.8 14.8 LOGNORMAL 30.0
MAGNESIUM 15/15 620 2,250 1,200 1,200 LOGNORMAL 2,800
MANGANESE 15/15 268 3,040 1,140 1,140 LOGNORMAL 5,700
MERCURY 7/15 0.04 0.07 0.037 0.051 NORMAL 0.077
NICKEL 15115 9.2 20 13.4 13.4 LOGNORMAL 22.1
POTASSIUM 15/15 418 1,490 847 847 LOGNORMAL 1,970
SELENIUM 515 0.51 0.64 0.48 0.58 NORMAL 0.81
SILVER 15/15 0.05 0.11 0.065 0.065 LOGNORMAL 0.130
SODIUM 6/15 9.4 23.7 8.11 15.6 NORMAL 28
STRONTIUM 14/14 7.4 63.2 14.3 14.3 LOGNORMAL 46.4
THALLIUM 15/15 0.1 0.27 0.19 0.19 NORMAL 0.31
TIN 0/15 NA NA 0.36°% NA NA NA
THORIUM 14/14 5.3 8.5 6.86 6.86 LOGNORMAL 10.2
VANADIUM 15/15 17.1 40 25.4 25.4 LOGNORMAL 51.2
ZINC 14/15 24.4 60.2 37.0 38.6 NORMAL 65.6
Notes:

NA - Not available.
mg/kg - milligram per kilogram.

1 - Taken from Table 4-4 (TtNUS, 2001) of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane,

Crane, Indiana, January, 2001.

2 - This value is the average of ail detected and non-detected values. Non-detected values were represented by using one-half the detection
limit. This value was used for statistical analysis when no detections were encountered.




TABLE 3-3

SUMMARY OF DESCRIPTIVE STATISTICS

SOIL GROUP 8 - PENNSYLVANIAN SUBSURFACE CLAY AND SILT

SWMU 15 - ROADS AND GROUNDS AREA""

NSWC CRANE
CRANE, INDIANA
Metal Frequency of | Minimum | Maximum | Average of Average of Distribution | 95 Percent Upper
(mg/k Detection Detection | Detection | All Resuits Positive Detections of Data Tolerance Limit

ALUMINUM 9/9 9,070 16,200 13,019 13,019 NORMAL 20,600
ANTIMONY 1/9 11.3 11.3 1.83 11.30 LOGNORMAL 40.3
ARSENIC 9/9 1.4 8.5 5.51 5.51 NORMAL 12.5
BARIUM 9/9 251 83.4 57.0 57.0 NORMAL 115
BERYLLIUM 0/9 NA NA 0.36“ NA NA NA
CADMIUM 8/9 0.05 0.64 0.26 0.28 NORMAL 0.8
CALCIUM 9/9 85.2 970 470 470 LOGNORMAL 4,640
CHROMIUM 9/9 14.2 271 19.9 19.9 NORMAL 33.0
COBALT 9/9 5.2 12.5 8.32 8.32 LOGNORMAL 21.2
COPPER 9/9 11 23.8 15.3 15.3 LOGNORMAL 33.3
IRON 9/9 14,800 40,800 24,422 24,422 LOGNORMAL 60,200
LEAD 9/9 8.6 15.2 11.8 11.8 NORMAL 19.6
LITHIUM 9/9 13.7 46.6 23.2 23.2 LOGNORMAL 80.0
MAGNESIUM 9/9 1,100 2,870 1,958 1,958 NORMAL 3,410
MANGANESE 9/9 29 457 263 263 NORMAL 704
MERCURY 1/9 0.14 0.14 0.037 0.140 LOGNORMAL 0.18
NICKEL 9/9 10 23.7 13.6 13.6 LOGNORMAL 29.6
POTASSIUM 9/9 718 1290 974 974 LOGNORMAL 1,890
SELENIUM 8/9 0.37 0.88 0.47 0.51 NORMAL 1.07
SILVER 8/9 0.05 0.1 0.053 0.056 LOGNORMAL 0.14
SODIUM 6/9 10 205 64.0 79.1 LOGNORMAL 1,070
STRONTIUM 9/9 10 20.3 13.8 13.8 LOGNORMAL 30.9
THALLIUM 9/9 0.14 0.25 0.20 0.20 LOGNORMAL 0.33
TIN 0/9 NA NA 0.35 @ NA NA NA
THORIUM 9/9 71 11.7 9.02 9.02 NORMAL 14.9
VANADIUM 9/9 20.9 48.5 33.2 33.2 LOGNORMAL 69.1
ZINC 9/9 24.3 58.2 37.1 37.1 LOGNORMAL 83.3
Notes:

NA - Not available.
mg/kg - milligram per kilogram.

1 - Taken from Table 4-9 (TtNUS, 2001) of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane,

Crane, Indiana, January, 2001.

2 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection

limit.




SOIL GROUP 9 - PENNSYLVANIAN SUBSURFACE SAND
SWMU 15 - ROADS AND GROUNDS AREA("

NSWC CRANE

CRANE, INDIANA

TABLE 3-4

SUMMARY OF DESCRIPTIVE STATISTICS

Maximum

Metal Frequency of | Minimum Average of Average of Distribution 95 Percent Upper

(mg/kg) Detection Detection | Detection | All Results Positive Detections of Data Tolerance Limit
ALUMINUM 1/1 5,430 5,430 5,430 5,430 NA NA
ANTIMONY 0/ NA NA 0.38 @ NA NA NA
ARSENIC 1/1 2.9 2.9 2.90 2.90 NA NA
BARIUM 11 24.8 24.8 24.8 24.8 NA NA
BERYLLIUM 0/1 NA NA 0.14 @ NA NA NA
CADMIUM 1/1 0.14 0.14 0.14 0.14 NA NA
CALCIUM 11 53.6 53.6 54 54 NA NA
CHROMIUM 1/1 7.7 7.7 7.7 7.7 NA NA
COBALT 111 8.8 8.8 8.80 8.80 NA NA
COPPER 1/1 5.6 5.6 5.6 5.6 NA NA
IRON 1/1 11,300 11,300 11,300 11,300 NA NA
LEAD 1 11.7 11.7 11.7 11.7 NA NA
LITRIUM 171 8.6 8.6 8.6 8.6 NA NA
MAGNESIUM 11 654 654 654 654 NA NA
MANGANESE 171 327 327 327 327 NA NA
MERCURY 0/1 NA NA 0.02%@ NA NA NA
NICKEL 11 4.6 4.6 4.6 4.6 NA NA
POTASSIUM 171 353 353 353 353 NA NA
SELENIUM 1/1 0.28 0.28 0.28 0.28 NA NA
SILVER 1/1 0.05 0.05 0.050 0.050 NA NA
SODIUM 01 NA NA 1.15 @ NA NA NA
STRONTIUM 11 5.4 5.4 5.4 5.4 NA NA
THALLIUM 1/1 0.09 0.09 0.09 0.09 NA NA
TIN 0/1 NA NA 0.22 NA NA NA
THORIUM 1/ 4.9 4.9 4.90 4.90 NA NA
VANADIUM 171 14.1 141 141 14.1 NA NA
ZINC 11 11.4 11.4 11.4 11.4 NA NA
Notes:

NA - Not available.
mg/kg - milligram per kilogram.

1 - Taken from Table 4-10 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane,

Crane, Indiana, January, 2001.

2 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one-half the detection

limit.




TABLE 3-5

DESCRIPTIVE STATISTICS FOR SURFACE SOIL SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA ERA Frequency of ‘Minimum Maximum Range of Mean Average of Positive Sample with Maximum
. Parameter CRITERION | CRITERION Detection Concentration Concentration Nondetects Concentration Detects Detected Concentration
Volatile Organics (ug/kg)
2-BUTANONE 4400 89600 10/40 24Jd 22 0.8-1.48 2.32 7.70 156850120002
ACETONE 3800 2500 7/40 25J ) 79 J 0.8-39 12.6 42.7 15550440002
CARBON DISULFIDE 1500 94.1 1/40 1J 1.J 0.8 -1.48 0.536 1.00 15550440002
CIS-1,2-DICHLOROETHENE 20 784 2/40 1J 5 0.8-1.48 0.649 3.00 15850220002
METHYLENE CHLORIDE 1.2 4050 29/40 1J 97 J 0.992 - 10 14.7 19.3 15850300002
TOTAL XYLENES 7100 10000 1/40 1.06 J 1.06 J 0.8-148 0.537 1.06 15880120002
TRICHLOROFLUOROMETHANE 8000 16400 13/40 1J 5 0.8-1.48 1.10 2.31 15880620002
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 3240 17/45 5J 590 J 3.63- 111 27.7 65.7 15850070002
ACENAPHTHENE 31000 682000 10/45 5J 410 3.63-111 20.1 741 15880030002
ACENAPHTHYLENE 18000 682000 11/45 4.J 1200 3.63-27.5 a7 163 15580030002
ACETOPHENONE 890 300000 1/45 150 J 150 J 71.7-310 51.6 150 15850460002
ANTHRACENE 51000 1480000 21/45 5J 1200 3.63-15.86 60.7 128 15880030002
BENZO(A)ANTHRACENE 160 5210 28/45 5J 4600 J 3.63-156 199 318 15880030002
BENZO(AJPYRENE 62 1620 24/45 7J 10000 3.63-27.5 334 624 15850030002
BENZO(B)FLUORANTHENE 490 59800 22/45 5J 12000 3.63-275 407 829 15880030002
BENZO(G,H,)PERYLENE 16000 119000 23/45 14 13000 3.63-27.5 558 1088 15850030002
|BENZO(K)FLUORANTHENE 490 148000 21/45 6J 6900 3.63-275 257 547 15850030002
BIS(2-ETHYLHEXYL) PHTHALATE 35000 925 11/45 79 J 760 71.7 - 301 84.2 199 15880300002
CHRYSENE 160 4730 29/45 6J 9500 J 3.63 - 141 325 503 15850030002
DI-N-BUTYL PHTHALATE 250000 150 6/45 91J 290 J 71.7- 301 61.7 162 15550440002
DI-N-OCTYL PHTHALATE 240000 709000 1/45 920 J 920 J 71.7 - 301 65.1 920 15850300002
DIBENZO(A,H)ANTHRACENE 62 18400 6/45 18 3200 3.63-111 99.3 717 15880030002
DIBENZOFURAN 2400 NA 3/45 95J 460 J - 71.7 - 301 56.0 232 15850030002
FLUORANTHENE 230000 122000 36/45 4J 6000 3.7-4.28 282 352 15850030002
FLUORENE 41000 122000 9/45 6J 330 363-111 16.9 66.4 15880010002
INDENO(1,2,3-CD)PYRENE 620 109000 19/45 11J 11000 3.63-27.5 370 871 15580030002
N-NITROSODIPHENYLAMINE 220 545 1/45 1500 1500 71.7 - 301 78.0 1500 15850380002
NAPHTHALENE 700 99.4 15/45 44 280 J 3.63-111 20.8 53.0 158S0070002
PHENANTHRENE 13000 45700 34/45 5J 2800 3.7-4.28 147 193 15850010002
PYRENE 230000 78500 34/45 6J 14000 J 3.7-428 526 695 15850030002
Pesticides/PCBs (ug/kq)
4,4'-DDD 710 758 4/29 2.7J 110 1.51-1.75 6.02 38.5 15580220002
4,4-DDE 1700 596 2/29 2J 12 1.51-1.75 1.24 7.00 15550490002
4,4'-DDT 1300 170 1/29 14 14 1.51-1.75 1.27 14.0 15850490002
ALPHA-CHLORDANE 480 224 4/29 16 J 69 0.729 - 0.843 3.28 21.3 15850200002
AROCLOR-1260 220 0.332 4/27 20 1200 10.1 - 11.7 58.1 361 15850230002
GAMMA-CHLORDANE 480 224 3/29 3.6 75 0.729 - 0.843 3.48 30.2 15850200002
HEPTACHLOR 110 5.98 1/29 8.5 8.5 0.729 - 0.843 0.673 8.50 15880200002
HEPTACHLOR EPOXIDE 33 152 1/29 4.8 4.8 0.729 - 0.843 0.545 4.80 15850200002
Herbicides (ug/kg)
[PENTACHLOROPHENOL [ 14 [ 18 [ 1/38 28 J [ 28 J 0.482-3.8 | 1.08 28.0 15550490002




TABLE 3-5
DESCRIPTIVE STATISTICS FOR SURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 20F 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive Sample with Maximum
Parameter CRITERION [ CRITERION Detection Concentration Concentration Nondetects Concentration Detects Detected Concentration

Inorganics (mg/kg)

ALUMINUM 8.3 NA - 42/42 1700 J 29900 J 17008 17008 15580200002, 15550310002
ANTIMONY 0.27 0.27 3/42 1.4 J 2.7J 0.022 - 1.2 0.281. 1.87 15550060002
ARSENIC - 0.29 18 42/42 0.79 J 20.7 J 8.26 8.26 15550360002
BARIUM ) 82 330 42/42 16 J 254 J 84.3 84.3 16550140002
BERYLLIUM 3.2 21 38/42 0.31J 29 0.1-0.22 0.774 0.848 15550190002
CADMIUM 0.38 -0.36 36/42 0.18 J 69J 0.16-0.34 0.545 0.616 15850020002
CALCIUM NA - NA 42/42 170 J 381000 J 55750 55750 | 15850050002
CHROMIUM 2.1 26 42/42 6J 49.7 J 24.3 24.3 15880360002
COBALT 0.17 13 42/42 0.59 J 59.6 J 7.83 7.83 15850350002
COPPER 310 5.4 42/42 1.4 J 20.1 J 11.3 11.3 15850060002
IRON 2300 NA 42/42 1870 J 57600 J 24621 24621 15850360002
LEAD 81 11 42/42 1.7 J 155 J 19.3 19.3 15580080002
MAGNESIUM NA NA 42/42 754 J 42700 J 4643 4643 15880030002
MANGANESE 110 NA : 42/42 28.6 J 4400 J 432 432 15880350002
MERCURY 0.1 . 041 35/42 0.01J 0.13 0.006 - 0.007 0.0294 0.0346 15850100002
NICKEL 14 13.6 42/42 4.2J 31.6J 14.3 14.3 15850350002
POTASSIUM NA NA 42/42 419 J 2720 J 1433 1433 15850440002
SELENIUM 0.26 0.0276 33/42 0.11 J 1.1 0.06 - 0.5 0.401 0.473 15880380002
SILVER 1.6 4.04 1/42 0.04 J 0.04 J 0.041-0.35 0.0311 0.0400 15850450002
SODIUM NA NA 27/42 76.4 J 1250 J 35.3-121 137 194 15580190002
THALLIUM 0.056 0.0569 14/42 0.21J 0.47 J 0.06 - 0.49 0.200 0.340 15550380002

TIN 4700 7.62 6/42 0.34 J 224J 0.21-1.2 0.324 0.727 15880060002
VANADIUM 7.8 7.8 42/42 53J 57.4 31.9 31.9 15880360002
ZINC 680 6.62 42/42 19.4 J 626 =-n 60.2 60.2 15850020002

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.
HHRA - Human Health Risk Assessment.

ERA - Ecological Risk Assessment.

ug/kg - micrograms per kilogram.

mg/kg - milligrams per kilogram.

NA - No applicable criterion.

Mg
Nomiors



TABLE 3-6

RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 10
SAMPLING ROUND 01 o1 01 01 o1 o1 o1 01 01 o1 01
LOCATION 15SB001 1558002 15SB003 1558004 1558005 1558006 15SB007 1558008 1558008 1588010 15SB011
SAMPLE NUMBER HHRA ERA 15550010002 | 15550020002 15550030002 | 15550040002 155$0050002 | 15550060002 | 15550070002 | 15550080002 | 15550090002 | 15850100002 | 15550110002
SOIL GROUP CRITERION | CRITERION 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/9/2004 12/8/2004 12/9/2004 12/9/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004
Volatile Organics (ug/kg) ]
2-BUTANONE 4400 89600 2J 115U 114U 1.05 U 1.48 U 1.04 U 1.04 U 0.8 U 1.31 U 1.29 U 0.57 U
ACETONE 3800 2500 14°V 14 U 6U 5U 13U 27 U 11U 0.8 UJ 6 U 5U 6U
CARBON DISULFIDE 1500 94.1 0.846 U 1.15 U 114 U 1.05 U 1.48 U 1.04 U 1.04 U 08U 1.31 U 1.29 U 097U
CIS-1,2-DICHLOROETHENE 20 784 0.846 U 1,15 U 1.14 U 1.05 U 1.48 U 1,04 U 1.04 U 0.8 U 1.31 U 1.29 U 097 U
METHYLENE CHLORIDE 1.2 4050 6 0 4 4 4 8 1J
TOTAL XYLENES 7100 10000 ~ | 0.846 U 1,15 U 1.14 U 1.05 U 1.48 U 1.04 U 1.04 U 0.8 U 1.31 U 1.29 U 0.97 U
TRICHLOROFLUOROMETHANE 8000 16400 | 0846 U | 115U ] 1140 ]| _1.05U | 148U 1.04 U | 104U | 08U 131 U 1.29 U 0.97 U
Semivolatile Organics (ug/kg) :
2-METHYLNAPHTHALENE 5600 3240 21J 94J 100 141U 11U 170 590 J 31J 14.2 UJ 15.6 UJ 7J
ACENAPHTHENE 31000 682000 230 9J 410 141U 111U 275U 413 UJ 7.43 UJ. 14.2 UJ 15.6 UJ 3.81 UJ
ACENAPHTHYLENE 18000 682000 220 40J 1200 141 U 150 J 275U 413 UJ 8J 23 J 15.6 UJ 4]
ACETOPHENONE 890 300000 75.5 U 89.6 U 295 U 71.7 U 301 U 74.4 U 160 U 75.5 U 721U 158 U 77.4 U
ANTHRACENE 51000 1480000 750 75 J 1200 16 J 150 J 78 24 .~ 10J 17 J 156 U 381U
BENZO{A)ANTHRACENE 160 5210 00 0 4600 14.1 UJ 460 92.J 27 47 20 J 156 U 18
BENZO(A)PYRENE 62 1520 00 00 0000 0 0 275U 21 44 142 U 156 U 23
BENZO(B)FLUORANTHENE 490 59800 00 00 000 141 U 620 275U 413 U 60 142 U 15.6 U 24
BENZO(G,H.|)PERYLENE 16000 119000 2700 850 J 13000 1900 4700 275U 413 U 85 14.2 U 15.6 U 30
BENZO(K)FLUORANTHENE 490 148000 0 00 6900 141U 270 275U 413U 40 14.2.U 15.6 U 16
BIS(2-ETHYLHEXYL) PHTHALATE] 35000 925 75.5 U 89.6 U 295 U 717U 301 U 74.4 U 120 J 79 J 72,1 UJ 158 UJ 774 U
CHRYSENE 160 4730. 00 890 9500 14.1 UJ 450 92 J 36 58 23J 42 21
DI-N-BUTYL PHTHALATE 250000 150 75.5 U 89.6 U 205 U 717 U 301 UJ 74.4 U 83.9 U 755 U 721U 158 U 774U
DI-N-OCTYL PHTHALATE 240000 709000 | 755U 89.6 U 2050 ] 717U 301 U 74.4 U 839U 75.5 U 721U 158 U 774 U
DIBENZO(A,H)ANTHRACENE 62 18400 40 0 00 141U 111 U 275U 413U 7.43 U 142 U 15.6 U 381U
DIBENZOFURAN 2400 NA 140.J 89.6 U 460 J 71.7 U 301 U 74.4 U 95 J 755 U 721 U 158 U 77.4 U
FLUORANTHENE 230000 122000 3100 640 J 6000 23 J 330 110 41 54 26 J 20 J 21
FLUORENE 41000 122000 330 10 J 170 141U 111 U 275U 413 UJ 7.43 UJ 14.2 UJ 15.6 Ud 3.81 UJ
INDENQ(1,2,3-CD)PYRENE 620 109000 900 0 000 250 00 275U 413 Y 50 142 U 156 U .23
N-NITROSODIPHENYLAMINE 220 545 75.5 U 89.6 U 205 U 717U 301 UJ 74.4 U 839 U 755U 721U 158 U 77.4 U
NAPHTHALENE 700 99.4 40 65 J 1410 111U 89 80 13 J 14.2 UJ 15.6 UJ 7J
PHENANTHRENE 13000 45700 2800 170 J 1300 33 120 J 520 220 58 30 19J 13
PYRENE 230000 78500 3900 J 790 J ] 14000 J 97 1000 190 J | 52 [ 50 29 27 J 24
Pesticides/PCBs _{ug/kg)
4,4-00D 710 758
4,4-DDE 1700 596
4,4-00T 1300 170
ALPHA-CHLORDANE 480 224
AROCLOR-1260 220 0.332 ~ 10.4 U
GAMMA-CHLORDANE 480 224
HEPTACHLOR 110 5.98
HEPTACHLOR EPOXIDE 33 152




TABLE 3-6

RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 10

SAMPLING ROUND 01 01 o1 01 ] 01 01 01 01 01 01
LOCATION 158B001 1588002 15SB003 158B004 1558005 1558006 15SB007 15SB008 15SB009 1588010 158B011
SAMPLE NUMBER HHRA ERA 15550010002 | 15550020002 | 15SS0030002] 15550040002 15SS0050002 | 15$S0060002 | 15550070002 | 15550080002 | 15550090002 | 15550100002 | 15SS0110002
SOIL GROUP CRITERION | CRITERION 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL - NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/9/2004 12/8/2004 12/9/2004 12/9/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004
Herbicides (ug/kg)
[PENTACHLOROPHENOL 1.4 1.8 | 0507y | 0.602 U 0.495 U | o482U [ 38U 05U | 0.563 U i ]
Inorganics (mg/kg) ]
ALUMINUM 8.30 NA 600 9900 6140 890 00 8230 00 400 850 0
ANTIMONY 0.270 0270 | 036U 1.2 U 0.54 U 011 U 012 U 0.51 U 0.59 U 4
ARSENIC 0.290 18.0 8.4 0.6 0.79 0.98 8 8 9 9
BARIUM 82.0 330 428 J 50.5 4 16 4 16.4 J 7214 74.5J 72.5J 38.6 J 358 J
BERYLLIUM 3.20 21.0 0.38 J 2J 0.44 J 0.1 U 0.1.U 0.87 J 1.1J 0.7 J 017 U 0.22 U
CADMIUM 0.380 0.360 026 U 6.9 0.59 0.4 0 0 0 0.89
CALCIUM NA NA 46900 J 37300 J 230000 J 327000 J 381000 J 92100 J 3460 J 50100 J 345000 J 341000 J
CHROMIUM 2.10 26.0 4 6 8 8 0
COBALT 0.170 13.0 6 8 0 0.6 4.9 4 6
COPPER 310 5.40 6 4 0 14 J 1.9 J 0 4.4 4 54J 6
IRON 2300 NA 4500 43300 00 1870 J 2200 J 00 4300 00 010 4900
LEAD 81.0 11.0 6.6 J 6 1.7J 4J 9.8 0
MAGNESIUM NA NA 2160 J 2440 J 42700 J 6770 J 12000 J 3390 J 993 J 2840 J 19600 J 18900 J
MANGANESE 110 NA 2864 414 6 69.7 J 69.2 J 0 00 9
MERCURY 0.100 0.100 0.014 J .0.045 J. 0.017 J 0.006 U 0.006 U 0.031J 0.03 J 0.051 J 0.013 J 0
NICKEL 14.0 13.6 724 116 J 4.2 J 5J 4 8 9 9.34 106 J
POTASSIUM NA NA 1260 J 1470'J 912 J 583 J 419J 806 J 975 J 1690 J 783 J | 6994
SELENIUM 0.260 0.0276 0.18 U 0.54 0.99 0.06 U 0.06 U 0.4 0 0.4 0 0.28 U
SILVER 1.60 4.04 0.042 U 0.07U 0.35 U 0.041 U 016 U 0.09°U 0.06 U 0.06 U 0.05 U 0.09 U
SODIUM NA NA 598 U 150 J 269 J 95.2 J Cid 116 J 170 J 132 J 182 J 183 J
THALLIUM 0.0560 0.0569 0.19 U 0.49 U 0.24 U 0.39 U 0.06 U 023U 0.39 U 017 U 0.09 U 0.08 U
TIN 4700 7.62 0.8 U 0.45 U 0.62 U 0.28 U 0.26 U 224J 0.7 U 0.88 U 0.57 U 1.2 U
VANADIUM 7.80 7.80 40 0 534d 5.7 J 9 6 6 4.6
ZINC 680 6.62 0.6 626 8 6 4 60.6 ! 42.9

% j




TABLE 3-6

RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 10
SAMPLING ROUND o1 o1 01 01 o1 ol o1 o1 o1 o1 ot
LOCATION 1588012 155B013 1558014 15SB015 155B016 1588017 1558018 155B019 1558020 1558021 1558022
SAMPLE NUMBER HHRA ERA 15550120002 | 15550130002 | 15550140002 | 15550150002| 15550160002 [ 15850170002 | 15550180002 | 15550190002 | 15550200002 | 15550210002 | 15550220002
SOIL GROUP CRITERIA | CRITERIA 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/8/2004 12/8/2004 | 12/11/2004 | 12/11/2004 | 12/11/2004 [ 121172004 | 1211172004 [ 12/10/2004 | 12110/2004 | 1210/2004 | 12/10/2004
Volatile Organics (ug/kg)
2-BUTANONE 4400 89600 22 8J 0.982 U 44 0939 U 6J
ACETONE 3800 2500 73~ 22 U 26 J 38 J 7U 30 J
CARBON DISULFIDE 1500 94.1 1.06 U 0.992 U 0.962 U 1.06 U 0.939 U 0975 U
CIS-1,2-DICHLOROETHENE 20 784 1.06 U 0.992 U 0.962 U 1.06 U 0939 U 5
METHYLENE CHLORIDE 7.2 4050 1.06 UJ 0.992 UJ “jm ] 8 U 5U
TOTAL XYLENES 7100 10000 1.06 J 0.992 U ] 0.982 U 1.06 U 0.939 U 0.975 U
TRICHLOROFLUQROMETHANE 8000 16400 1.06 U 0.992 U | 2J | 106U 0.939 U 0.975 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 3240 4.03 UJ 3.9 UJ 34 42U 3.78 U 5 J
ACENAPHTHENE 31000 682000 4.03 UJ 39 UJ 9 5 5 J 20
ACENAPHTHYLENE 18000 682000 4.03 UJ 3.9 UJ 405U 4U 378 U 3.92 U
ACETOPHENONE 890 300000 100 U 794 U 822 U 813 U 76.7 U 797 U
ANTHRACENE 51000 1480000 4.03 U 39U 24 12 54 40
BENZO(A)ANTHRACENE 160 5210 8J 39 U 29 22 7J 58
BENZO(A)PYRENE 62 1520 403U 390 24 23 8 55
BENZO(B)FLUORANTHENE 490 59800 17 39U 15 22 3.78 U 56
BENZO(G.H,))PERYLENE 16000 119000 403U 39 U 22 34 19 71
BENZO(K)FLUORANTHENE 490 148000 1 39U 17 14 3.78 U 27
BIS(2-ETHYLHEXYL)PHTHALATE 35000 925 250 J 791U 822 U 81.3 U 76.7 U 797 U
CHRYSENE 160 4730 23 39U 33 25 7J 68
DI-N-BUTYL PHTHALATE 250000 150 91 791 U 822 U 81.3 U 767 U 797 U
DI-N-OCTYL PHTHALATE 240000 709000 818 U 79.1 0 822 U 813 U 767 U 797 U
DIBENZO(A,H)ANTHRACENE 62 18400 403U 39U 4.05 U 4y 378 U 392U
DIBENZOFURAN 2400 NA 818 U 7914 822 U 813 U 767 U 797 U
FLUORANTHENE 230000 122000 13 39 U 41 48 12 130
FLUORENE 41000 122000 4.03 UJ 3.9 UJ 8J 6J 3.78 U 19
INDENO(1,2,3-CD)PYRENE 620 109000 4.03 U 39U 14 22 3.78 U 51
N-NITROSODIPHENYLAMINE 220 545 81.8 U 79.1 U 822 U 813 U 76.7 U- 797 U
NAPHTHALENE 700 99.4 4.03 UJ 3.9 0J 15 40 4J 9
PHENANTHRENE 13000 45700 4.03U 39U 170 69 21 190
PYRENE 230000 78500 15 39U 68 73 18 180
Pesticides PCBs (ug/kg)
4,4-DDD 710 758 162U 16U 16U 161U 1.63 U 1.66 U 164 U 1.55 U 110
4,4-DDE 1700 596 162U 16U 16U 1.61 U 163 U 2J 164 U 155 U 161U
4,4-DDT 1300 3.5 1.62 U 1.6 U 16U 161U 163U 166 U 164 U 1.55 U 161U
ALPHA-CHLORDANE 480 224 0.778 U 0.77 U 0772 U 0773 U 0.787 U 0.798 U 69 0.745 U 11
AROCLOR-1260 220 0.332 Tu 106 U 11U 109 U 103U 90
GAMMA-CHLORDANE 480 224 0778 U 077 U 0.772 U 0.773 U 0.787 U 0.798 U 75 0.745 U 12
HEPTACHLOR 110 598 0778 U 077U 0772 U 0773 U 0787 U 0.798 U M745 U 0773 U
HEPTACHLOR EPOXIDE 33 152 0.778 U 0.77 U 0.772 U 0773 U 0.787 U 0.798 U 4.8 0.745 U 0773 U




TABLE 3-6

RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA

o

PAGE 4 OF 10
SAMPLING ROUND 01 o1 o1 [1]] 01 01 o1 01 01 01 (1)}
LOCATION 15SB012 15SB013 155B014 158B015 1558016 15SB017 15SB018 15SB019 15SB020 1588021 1588022
SAMPLE NUMBER HHRA ERA 15550120002 | 15550130002 | 15550140002 | 15550150002| 15550160002 | 15850170002 | 15550180002 | 15550190002 | 15550200002 [ 15550210002 | 15550220002
SOIL GROUP CRITERIA | CRITERIA 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/8/2004 12/8/2004 12/11/2004 12/11/2004 12/11/2004 12/11/2004 12/11/2004 12/10/2004 12/10/2004 12/10/2004 12/10/2004
Herbicides (ug/kg)
|PENTACHLOROPHENOL 1.4 1.8 [ | 0.539 U ] 0533U | 0534U 0.535 U | -0.545 U | 0.552 U | 0.546 U | 0515U ] 0.535 U |
Inorganics (mg/kg)
ALUMINUM 8.3 NA 800 6300 00 900 4500 00 9900 6100 9700
ANTIMONY 0.27 0.27 | 032U 0.36 U 0.28 U 0.3 U 0.3 U 0.44 U 0.25 U 0.15 U 0.32 U
ARSENIC 0.29 18 8 9 8 8 8.6 8
BARIUM 82 330 4 B4 753 J 4 725J 75.3 J 614 J 0.4
BERYLLIUM 3.2 21 1.1J 0.76 J 0.79 J 0.86 J 093 J | 2.9 0.58 0.51 0.65
CADMIUM 0.38 0.36 0.16 U 0.25 U 0.21 U 0.26 U 0.34 U 0.33J 0.18 J 0.38
CALCIUM NA NA 2980 J 3760 J 1800 J 8310 J 119000 J 52100 J 1660 J 1430 J 26800 J
CHROMIUM 2.1 26 B 0 8 8 8 B
COBALT 0.17 13 4 4.6 0 6 48 4.4
COPPER 310 54 9 8 8.8 8 6 4
IRON 2300 NA 8000 600 00 400 000 4700 00 8200 00
LEAD 81 11 ! 6.6 9.2 J 9.8J 6.6 J
MAGNESIUM NA NA 2530 J 2930 J 1880 J 3770 J 2600 J 2800 J 4450 J 1550 J 4660 J
MANGANESE 110 NA 50.1 J 68 8 6 8 86.1 46
MERCURY 0.1 0.1 0.007 U 0.025 J 0.013 J 0.02 J 0.007 U 0.017 J 0.02 J 0.007 U 0.023 J
NICKEL 14 13.6 134 J 1354 4 6.6 6 9.5 J 4
POTASSIUM NA NA 2190 J 2330J 2100J 1920 J 2380 J 1400 J 2280 J 1030 J 1710 J
SELENIUM 0.26 0.0276 0.32 U 0.39 U 025U 042 U 0.5 U 0 0 0.14 0.29
SILVER 1.6 4.04 0.043 U 0.049 U 0.045 U 0.05 U 0.045 U 0.053 U 0.043 U 0.046 U 0.046 U
SODIUM NA NA 167 J 308 J 128 J 185 J 287 J 1250 J 150 J 82.7 J 216 J
‘THALLIUM 0.056 0.0569 0.32 U 036 U 03U 0.32 U 032U 0.23 U 0.38 U 0.19 U 029 U
TIN 4700 7.62 0.52 J 0.39 J 0.34 J 0.39 J 0.52 J 0.81 U 0.67 U 0.44 U 0.61 U
VANADIUM 7.8 7.8 40.6 43.8 4.8 6 8.6 4 ! 0
ZINC 680 6.62 4.8 8.8 4 4 4.6 46.9 0 48
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RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
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SAMPLING ROUND [} 01 01 o1 01 01 o1 01 01 (] 0t
LOCATION 1588023 155B024 1558025 155B026 158B027 158B028 155B029 1558030 155B031 158B032 15588033
SAMPLE NUMBER HHRA | ERA 15550230002 | 15550240002 | 15550250002 | 15550260002 | 15550270002 | 15550280002 | 15850290002 [ 15550300002 | 15550310002 | 15550320002 | 15550330002
SOIL GROUP CRITERIA { CRITERIA 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/10/2004 12/11/2008 12/11/2004 12/11/2004 12/11/2004 12/11/2004 12/9/2004 12/14/2004 12/9/2004 12/9/2004 12/14/2004
Volatile Organics (ug/kg)
2-BUTANONE 4400 89600 4J 0.806 U 1.19 U 1.01 UJ 1.04 U 1.08 U
ACETONE 3800 2500 25J 5U 39U 25 U 10U gy
CARBON DISULFIDE 1500 94.1 0.905 U 0.806 U 1.19 UJ 1.01 UJ 1.04 U 1.08 UJ
Cl18-1,2-DICHLOROETHENE 20 784 0.905 U 0.806 U 1.19 U 1.01 Ud 1.04 U 1.08 U
METHYLENE CHLQORIDE 1.2 4050 7U 6 8
TOTAL XYLENES 7100 10000 0.905 U 1 0.806 U 1.19 U 1.01 UJ 1.04 U 1.08 U
TRICHLOROFLUOROMETHANE 8000 16400 0.905 U K 1J 85 1 3 2J 35 1]
Semivolatile Organics (ug/kg) i
2-METHYLNAPHTHALENE 5600 3240 17J 3.98 U 3.94 U 371 U 372U 3.63 U 38U 4.08 U 375U 3.96 U 401U
ACENAPHTHENE 31000 682000 14.9 U 398 U 3.94 U 371 U 372 U 3.63 U 38U 4.08 U 375U 3.96 U 401U
ACENAPHTHYLENE 18000 682000 23 J 388 U 394 U 3721 U 372 U 363U 38 U 4.08 U 375U 3.96 U 401U
ACETOPHENONE 890 300000 75.8 U 80.8 U 80U 754 U 755 U 738U 77.1U 828 U 76 U 804 U 814U
ANTHRACENE 51000 1480000 30J 398 U 394 U 371U 372 U 3.63 U 38U 4.08 U 3.75 U 3.96 U 401U
BENZO(AJANTHRACENE 160 5210 130 J 398U 394 U 371U 372 U 3.63 VU 15 4.08 U 3.75 U 3.96 U 12
BENZO(A)PYRENE 62 1520 60 398 U 394 U 371U 372U 3.63 U 134J 4.08 U 3.75 UJ 3.96 UJ 7J
BENZQO(B)FLUORANTHENE 490 59800 140 398 U 3.94 U 371 Y 372 U 3.63 U 13 J 4.08 U 3.75 UJ 3.96 UJ 9
BENZO(G,H,)PERYLENE 16000 119000 210 398 U 394 U 371 U 372U 3.63 U 16 J 4.08 U 3.75 UJ 3.96 UJ 17
BENZQ(K)FLUORANTHENE 490 148000 100 398 U 394 U 371U 372U 3.63 U 10d 4.08 U 3.75 UJd 3.96 UJ 64J
BIS(2-ETHYLHEXYL)PHTHALATE 35000 925 75.8 U 80.8 U 80U 754 U 755U 738 U 93 J 760 76 U 804 U 814 U
CHRYSENE 160 4730 0 3.98 U 384 U 371 U 372y 3.63 U 11 4.08 U 3.75 U 3.96 U 18
DI-N-BUTYL PHTHALATE 250000 150 758 U 808 U 80U 754 U 755 U 120 J 771 U 828 U 76 U 804 U 814 U
DI-N-OCTYL PHTHALATE 240000 709000 758 U 80.8 U 80 U 75.4 U 755U 738 U 771U 920 J 76U 804 U 814U
DIBENZO(A HIANTHRACENE 62 18400 149 U 398 U 3.94 U 371 U 3.72 U 3.63 U 3.8 UJ 4.08 U 3.75 UJd 3.96 UJ 4.01 U
DIBENZOFURAN 2400 NA 75.8 U 80.8 U 80 U 754 U 755U 73.8 U 771 U 82.8 U 76 U 80.4 U 814 U
FLUORANTHENE 230000 122000 110 4J 5J 371 U 372U 10 21 4.08 U 375U 5J 38
FLUORENE 41000 122000 21J 3.98 U 3.94 U 371 U 3872 U 3.63 U 3.8 U 4.08 U 3.75 U 3.96 U 401U
INDENQ(1,2,3-CD)PYRENE 620 109000 160 3.98 U 3.94 U 371U 372 U 3.63 U 11.J 4.08 U 3.75 UJ 3.96 UJ 4.01 U
N-NITROSODIPHENYLAMINE 220 545 75.8 U 808 U 80 U 754 U 755 U 738 U 771 U 82.8 U 76U 804 U 814U
NAPHTHALENE 700 99.4 149 U 398 U 394 U 3711 U 3.72 U 3.63 U 38U 408 U 375U 396 U 401 U
PHENANTHRENE 13000 45700 92 6J 5J 371 U 372 U 9 12 4.08 U 3.75 U 5J 22
PYRENE 230000 78500 210 J 398 U- 3.94 U 371 U 372U 7J 32 4.08U 375U 74 30
Pesticides PCBs (ug/kg)
4,4'-DDD 710 758 38 1.55 U 1.67 U 1.53 U 1.62 U 1.64 U
4,4'-DDE 1700 586 1.63 U 1.55 U 1.67 U 1.563 U 1.62 U 1.64 U
4,4-DDT 1300 3.5 1.53 U 1.55 U 1.67 U 1.53 U 1.62 U 1.64 U
ALPHA-CHLORDANE 480 224 1.6 J 3.7 0.803 U 0.738 U 0.78 U 079 U
AROCLOR-1260 220 0.332 00 104 U 111U 102 U 10.8 U 109 U
GAMMA-CHLORDANE 480 -224 0.735 U 3.6 0.803 U 0.738 U 078 U 0.79 U
HEPTACHLOR 110 5.98 0.735 U 0.748 U 0.803 U 0.738 U 0.78 U 079 U
HEPTACHLOR EPOXIDE 33 152 0.735 U 0.748 U 0.803 U 0.738 U 0.78 U 079 U
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RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
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NSWC CRANE
CRANE, INDIANA
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SAMPLING ROUND ot 01 o1 ot 01 01 01 01 01 01 o1
LOCATION 155B023 155B024 155B025 155B026 1558027 1558028 155B028 15SB030 1558031 1558032 15SB033
SAMPLE NUMBER HHRA ERA 15550230002 | 15550240002 | 15550250002 | 15550260002 | 15550270002 | 15550280002 | 15550290002 | 15550300002 | 15550310002 | 15550320002 | 15550330002
SOIL GROUP CRITERIA | CRITERIA 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/10/2004 12/11/2004 12/11/2004 12/11/2004 12/11/2004 12/11/2004 12/9/2004 12/14/2004 12/9/2004 12/9/2004 12/14/2004
Herbicides (ug/kg)
|PENTACHLOROPHENOL 1.4 | 1.8 | 0.508 U | | | | 0518 U | 0.556 U [ 0511 U | 054U | 0.547 U |
Inorganics (ma/kg) .
ALUMINUM 8.3 NA 0600 00 00 9900 00 4300
ANTIMONY 0.27 0.27 0.46 U 0.05 U 0.21 U 0.022 U 0.19 U 0.46 U
ARSENIC 0.29 18 4 4
BARIUM 82 330 80.6 J 61.5J 9 766 J 69.2 J 74.8 J
BERYLLIUM 3.2 21 0.59 0.52 0.73 0.64 0.81 0.62
CADMIUM 0.38 0.36 0.38 0.27 J 034 021 J 0.21J 0.32 J
CALCIUM NA 54300 J 21200 J 1190 J 2530 J 1340 J 1530 J
CHROMIUM 2.1 0.6 9.9 9
COBALT 0.17 4.8 4 4 0.9 8
COPPER 310 9.8 8 0 8.4 8
IRON 2300 8500 800 000 00 0
LEAD 81 0 8
MAGNESIUM NA 2720 J 1770 J 1660 J 1110 J 1090 J
MANGANESE 110 40 58.3 J 8 4
MERCURY 0.1 0.013J 0.043 J 0.007 U 0.025 J 0.041 J
NICKEL 14 12.3J 11.7 J 8
POTASSIUM NA 1380 J 1430 J 1660 J 968 J 1270 J
SELENIUM 0.26 0.28 0.8 0 0.4 0.76
SILVER 1.6 | 0.049 U 0.049 U 0.043 U 0.048 U 0.05 U
SODIUM NA 62.7 U 69.8 U 76.6 U 81.8 U 48.7 U
THALLIUM 0.056
TIN 4700
VANADIUM 7.8
ZINC 680



TABLE 3-6

RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
: SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 7 OF 10
SAMPLING ROUND 01 01 01 01 ol o1 o0 01 o1 01 - 01
LOCATION 1588034 1558035 1588036 1588037 15SB038 1588039 15SB040 15SB041 155B042 15SB043 1588044
SAMPLE NUMBER HHRA ERA 15550340002 | 15550350002 | 15550360002 | 15550370002 | 15550380002 | 15550390002 | 15550400002 | 15550410002 | 15550420002 | 15550430002 | 15550440002
SOIL GROUP CRITERIA | CRITERIA 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/14/2004 12/9/2004 12/14/2004 12/9/2004 12/14/2004 | 12/10/2004 | 12110/2004 | 12M14/2004 | 12/10/2004 12/10/2004 12/10/2004
Volatile Organics (ug/kg) . .
2-BUTANONE 4400 89600 0.914 U 122 U 3J 3J 1.09 U 0.919 U 115U 112 U [ 1.04 U 19
ACETONE 3800 2500 SU 10 U 19U R U 23 U 3U 18 U 32U 28 J 11U 79J
CARBON DISULFIDE 1500 94.1 0.914 UJ 1.22 U 1.22 Ud 115U 1.09 UJ 0.918 U 115U 1.12 Ud 0.98 U 1.04 U 1
CIS-1,2-DICHLORQETHENE 20 784 0.914 U 122 U 1.22 U 1.15 U 1.09 U 0.919 U 115 U 112 U 1J 1.04 U 0972 U
METHYLENE CHLORIDE 1.2 4050 8 9 4 9 5 U 4U 7U
TOTAL XYLENES 7100 10000 0.914 U 122 U 1.22U 1.15 U 1.08 U 0.918 U 115 U 112 U 0.98 U 1,04 U 0.972 U
TRICHLOROFLUOROMETHANE 8000 16400 | 0.914U 2J | 122U 115U 1 2J [ 0919U ] 2J 1T 2J [ o9su 1.04 U 0.972 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 3240 387U 421 U 418 U 42 U 5J 37U 4.28 U 4.12 U 4.04 U 8J 6J
ACENAPHTHENE 31000 682000 387U 421 U 419 U 42 U 21 37U 428 U 4.12U 4.04 U 26 391 U
ACENAPHTHYLENE 18000 682000 387U 42110 419U 42U 399 U 37U 428 U 4.12 U 4.04 U 401 U 3.91 U
ACETOPHENONE 890 300000 785U 85.5 U 851 U - 854 U 80.9 U 751U 86.9 U 83.6 U 82.1 U 81.4 U 79.4 U
ANTHRACENE 51000 1480000 3.87U 421 U 4.19 U 42 U 9 37U 428 U 4142 U 4.04 U 56 6J
BENZO(A)ANTHRACENE 160 5210 387U 17 J 5J 42 UJ 42 37U 7J 412 U 8J 110 35
BENZO(A)PYRENE 62 1520 387U 19J 419 U 42 UJ 26 37U 4280 412 U 9 00 36
BENZO(B)FLUORANTHENE 490 59800 387V 23 J 419U 42 UJ 27 3.7U 5J 412 U 4.04 U 100 48
BENZO(G H.)PERYLENE 16000 119000 387U 24 J 419U 42 UJ 33 37U 428 U 412 U 14 140 48
BENZO(K)FLUORANTHENE 490 148000 3.87U 10 J 419 U 4.2 UJ 21 37U 428 U 412U 4.04 U 52 33
BIS(2-ETHYLHEXYL)PHTHALATE 35000 925 85 J 85.5 U 170 J 100 J 250 J 751 U 86.9 U 130 J g2.1 U 81.4 U 79.4 U
CHRYSENE 160 4730 3.87 U 20 J 6J 42 UJ 69 37U 6J 412U 10 130 63
DI-N-BUTYL PHTHALATE 250000 150 78.5 U 85.5 U 85.1 U 854 U 80.9 U 75.1 U 100 J 83.6 U 82.1 U 81.4 U 90
DI-N-OCTYL PHTHALATE 240000 708000 78.5 U 85.5 U 851 U 85.4 U 80.8 U 75.1 U 86.9 U 836U 82.1 U 81.4 U 794 U
DIBENZO(AH)ANTHRACENE 62 18400 387 U 4.21 UJ 4.19 U 42 UJ 395 U 37U 4.28 U 4,12 U 4.04 U 401U 391 U
DIBENZOFURAN 2400 NA 78.5 U 855 U 85.1 U 854 U 80.9 U 751U 86.9 U 83.6 U 82.1 U 81.4 U 79.4 U
FLUORANTHENE 230000 122000 6J 29 11 42 U 160 37U 10 4.12 U 17 240 88
FLUORENE 41000 122000 387U 421U 419 U 42 U 399U 3.7U 4.28 U 4120 4.04 U 28 3.91 U
INDENO(1,2,3-CD)PYRENE 620 109000 387 U 19 J 4.19 U 42 UJ 399 U 37U 428 U 312 U 4.04 U 89 38
N-NITROSODIPHENYLAMINE 220 545 78.5 U 85.5 U 85.1 U 85.4 U 00 75.1 U 86.8 U 83.6 U 821U 814 U 79.4 U
NAPHTHALENE 700 99.4 3.87 U 421U 419 U 42 U 7J 37U 4.28 U 412 U 4.04 U 16 5J
PHENANTHRENE 13000 45700 387U 20 74 42U 52 37U 12 412 U 16 270 47
PYRENE - 230000 78500 6J 47J 10 42 UJ 110 37U 12 412 U 23 320 140
Pesticides PCBs (ug/kg) .
4,4-DDD 710 758 1.88 U 1.72 U 1,72 U 172U 1.63 UJ 151U 1.75 U 1.69 U
4,4-DDE 1700 506 1.58 U 1,72 U 1.72 U 1.72 U 1.63 UJ 151U 1.75 U 1.69 U
4,4'-DDT 1300 3.5 1.58 U 172 U 172 U 172 U 1.63 U 151 U 175U 1.69 U
ALPHA-CHLORDANE 480 224 0.762 U 0.829 U 0.826 U 0.828 U 0.785 U 0.729 U 0.843 U 0811 U
AROCLOR-1260 220 0.332 0 115 U 115U 108 U 10.1 U 1.7 U 112 U
GAMMA-CHLORDANE 480 224 0.762 U 0.829 U 0826 U. 0.828 U 0.785 U 0.729 U 0.843 U 0.811 U
HEPTACHLOR 110 5.98 0.762 U 0.829 U 0.826 U 0.828 U 0.785 U 0.729 U 0.843 U 0,811 U
HEPTACHLOR EPQOXIDE 33 152 0.762 U 0.829 U 0.826 U 0.828 U 0.785 U 0.729 U 0.843 U 0811 U
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NSWC CRANE
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SAMPLING ROUND (12 01 o1 o1 (] 01 01 01 [12] 01 (]
LOCATION 155B034 1588035 155B036 158B037 15SB038 15SB039 15SB040 1588041 1588042 1558043 15SB044
SAMPLE NUMBER HHRA ERA 15550340002 | 15550350002 | 15850360002 [ 15550370002 | 15550380002 [ 158S0390002 | 15550400002 | 15550410002 | 15550420002 | 15550430002 | 15550440002
SOIL GROUP CRITERIA | CRITERIA 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/14/2004 12/8/2004 12/14/2004 12/9/2004 12/14/2004 12/10/2004 12110/2004 12/14/2004 12/10/2004 12/10/2004 12/10/2004
Herbicides (ug/kg) :
[PENTACHLOROPHENOL 1.4 1.8 | 0.528 U | 0574 U | 0.572 U | 0573 U | 0543 U [ 0504 U | 0.584 U | 0562 U | | ]
Inorganics (mg/kg)
ALUMINUM 8.3 NA 800 9500 00 6700 00 600 00 8500 3300 6400 4700
ANTIMONY 0.27 0.27 0.44 U 0.25 U 0.27 U 0.09 U 0.54 U 0.19 U 0.22 U 0.03 U 0.24 U 0.35 U 0.32 U
ARSENIC 0.29 18 8 4.9 0 4.9 6 8 8 6
BARIUM 82 330 68.6 J 0 8 509 J 8 82.9 60.1 J
BERYLLIUM 3.2 21 0.52 1.6 1.5 1.1 0.65 0.31d 0.59 0.76 0.49 J 0.97 0.85
CADMIUM 0.38 0.36 0.36 J 0.34J 0371 0.25 J 0.25J 0.19d 0 0.23 J 0.25 J 0.21J 0.18 J
CALCIUM NA NA 7850 J 1690 J 1580 J 1470 J 170 J 883 J 110000 J 753 J 4720 J 1270 J 4000 J
CHROMIUM 2.1 26 0.4 4.4 8 6 4 40 6.8
COBALT 0.17 13 9.6 0.8 4 4
COPPER 310 5.4 0 4 6 8 6.8
IRON 2300 NA 6700 48200 600 900 00 00 4900 400 900 46500 4300
LEAD 81 11 4.6 9 10 J 4 10.2 J 4 11 J
MAGNESIUM NA NA 1810 J 1520 J 790 J 1210 J 754 J 1540 J 9980 J 1560 J 3240 J 1290 J 2540 J
MANGANESE 110 NA 94 4400 8 0 8 4 0 9 6 0 6
MERCURY 0.1 0.1 0.023 J 0.049 J 0.063 J 0.044 J 0.052 J 0.01 J 0.019 J 0.041 J 0.017 J 0.007 U 0.05 J
NICKEL 14 13.6 12.3 J 6 6.8 9 13.6 J 8.6 J 0.4 134 6
POTASSIUM NA NA 1340 J 1400 J 974 J 1150 J 908 J 900 J 1930 1330 J 1550 J 1130 J 2720 J
SELENIUM 0.26 0.0276 0 0.78 0 0 0.19 0.69 0 0.28 0 0
SILVER 1.6 404 | 0.043 VU 0.051 U 0.06 U 0.05 U 0.046 U 0.046 U 0.055 U 0.047 U 0.054 U 0.045 U 0.046 U
SODIUM NA NA . 76.5 U 35.3 U 53.3 U 61 U 135 J 136 J 49.7 U | 116J 76.4 J 142 J
THALLIUM 0.056 0.0569 0.28 U 0.23 U
TIN 4700 7.62 0.58 U 061U °
VANADIUM 7.8 7.8 .
ZINC 680 6.62 485 J
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RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
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NSWC CRANE
CRANE, INDIANA

PAGE 9 OF 10
SAMPLING ROUND T o1 o1 l o1 01 o1 01
LOCATION 1558045 1558046 155B047 15568048 15SB049 15SB062
SAMPLE NUMBER HHRA ERA 15550450002 | 15550460002 | 15550470002 | 15550480002 | 15550490002 | 15550620002
SOIL GROUP CRITERIA | CRITERIA 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/10/2004 12/10/2004 12/9/2004 12/9/2004 12/14/2004 12/14/2004
Volatile Organics {ug/kg)
2-BUTANONE 4400 89600 0.808 U 0.927 U 0.88 U 0.932 U 112 U 1.19 U
ACETONE 3800 2500 3U 3y 2U 4U 12U 2U
CARBON DISULFIDE 1500 94.1 0.908 U 0.927 U 088 U 0.932 U 1.12 UJ 1.19 UJ
CiS-1,2-DICHLOROETHENE 20 784 0.908 U 0.927 U 0.88 U 0.932 U 1.12 U 1.19 U
METHYLENE CHLORIDE 1.2 4050 4 U 4 U 6 0 8 66
TOTAL XYLENES 7100 10000 0.908 U 0.927 U 0.88 U 0.932 U 112 U 1.19 U
TRICHLOROFLUOROMETHANE 8000 16400 0.908 U 0.927 U | 088U ] 1J | 2J i 5
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 3240 10 B8 5J 6J 169 U 4.28 U
ACENAPHTHENE 31000 682000 379 U 6 J 3.72 U 3.85 U 169 U 428 U
ACENAPHTHYLENE 18000 682000 3.78 U 26 74 385U 87 4.28 U
ACETOPHENONE 890 300000 77 U 150 J 756 U 310 U 86 U 86.9 U
ANTHRACENE 51000 1480000 378 U 38 14 5J 120 428 U
BENZO(A)ANTHRACENE 160 5210 24 0 85 3.85 UJ B50 428 U
BENZO(A)PYRENE 62 1520 52 0 614 3.85 U 820 4.28 U
BENZO(B)FLUORANTHENE 490 59800 80 340 73 J 385U 970 4.28 U
BENZO(G H.)PERYLENE 16000 118000 86 260 58 J 3.85 U 710 4.28 U-
BENZO(K)FLUORANTHENE 490 148000 47 170 43 J 3.85 U 0 428 U
BIS(2-ETHYLHEXYL)PHTHALATE 35000 925 77 U 79.7 U 75.6 U 78.1 U 150 J 86.9 U
CHRYSENE . 160 4730 63 0 83 3.85 UJ 00 428 U
DI-N-BUTYL PHTHALATE 250000 150 fidY 79.7 U 756 U 0 130 J 86.9 U
DN-OCTYL PHTHALATE 240000 709000 77U | 787U | 756U 781U 86 U 86.9 U
DIBENZQ(A,H)ANTHRACENE 62 18400 18 3.72 UJ 385U 0 4.28 U
DIBENZOFURAN 2400 NA 77 U 797 U 756 U 78.1 U 86 U 86.9 U
FLUORANTHENE 230000 122000 40 210 110 54 940 4.28 U
FLUORENE 41000 122000 379 U 6J 372 U 3.85 U 16.9 U 428 U
INDENO(1,2,3-CD)PYRENE 620 109000 57 210 43 J 3.85 U 650 428 U
N-NTROSODIPHENYLAMINE 220 545 77 U 797 U 756 U 781 U 86 U 86.9 U
NAPHTHALENE 700 99.4 7J 8 372 U 3.85 U 169 U 428 U
PHENANTHRENE 13000 45700 25 46 63 5J 130 4.28 U
PYRENE 230000 78500 85 330 140 7J 1600 4.28 U
Pesticides PCBs (ug/kg)
4.4'-DDD 710 758 1.55 U 161U 1.73 U 33J 27J 1.75 UJ
4,4-DDE 1700 596 1.55 U 161U 173 U 1.66 U 12 1.75 UJ
4,4-DDT 1300 3.5 155 U 1610 1.73 U 1.66 U 14 1.75 U
ALPHA-CHLORDANE 480 224 0.747 U 0.773 U 0.831 U 08 U 0.834 U 0.843 U
AROCLOR-1260 220 0.332 10.3 U 107 U 115U 111U 116 U 117U
GAMMA-CHLORDANE 480 224 0.747 U 0.773 U 0.831 U 08U 0.834 U 0.843 U
HEPTACHLOR 110 5.98 0.747 U 0773 U 0.831 U 084U 0.834 U 0.843 U
HEPTACHLOR EPOXIDE 33 152 0.747 U 0773 U 0.831 U 08U 0.834 U 0.843 U
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RESULTS FOR CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
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SAMPLING ROUND - 01 o1 01 01 01 o1
LOCATION . 15SB045 1558046 15SB047 1558048 1558049 15SB062
SAMPLE NUMBER HHRA ERA 15550450002 | 15550460002 | 15550470002 | 155504680002 | 15550490002 | 15550620002
SOIL GROUP CRITERIA | CRITERIA 3 3 3 3 3 3
SAMPLE CODE NORMAL | NORMAL NORMAL NORMAL NORMAL ORIG
DEPTH RANGE 0-2 0-2 0-2 0-2 0-2 0-2
SAMPLE DATE 12/10/2004 12/10/2004 * 12/8/2004 12/8/2004 12/14/2004 12/14/2004
Herbicides {ug/kg)

[PENTACHLOROPHENOL [ i4a T 18 Jobi7U ] 05350 | 05080 | 0524 U
Inorganics (mg/kg) j

ALUMINUM 8.3 NA 9300 600 00 0100 800 8000
ANTIMONY 0.27 0.27 0.32 U 0.32 U 0.2 U 0.37 U 0.5 U 0.21 U
ARSENIC 0.29 18 8 8 9.9 8.4 8

BARIUM 82 330 8 69.2 J 84 8 0 4
BERYLLIUM 32 21 0.6 0.64 0.59 0.77 J 1 0.81
CADMIUM 0.38 0.36 0.25J 0.26 J 0.25J 0.86 0.4 0.28J
CALCIUM NA NA 9140 J 3300 J 2280 J 32700 J 3610 J 2190 J
CHROMIUM 2.1 26 08 8
COBALT 0.17 13 4 4 9
COPPER 310 5.4 8 0 96
IRON 2300 NA 630 4300 00 00 0300 800
LEAD 81 - 11 10.6 J 11J 6 48 6 8
MAGNESIUM NA NA | 3020J 3560 J 2890 J 3550 J 1870 J 1940 J
MANGANESE 110 NA 6 46 80 46 68 0
MERCURY 0.1 0.1 0.031J 0.026 J 0.083 J 0.038 J 0.035 J 0.031 J
NICKEL 14 13.6 127 J 13.2 J 13.6 J 4 6.4
POTASSIUM . NA NA 1510 J 1550 J 1660 J 1740 J . 1370 J 1530 J
SELENIUM 0.26 0.02786 0.29 0 0.46 0.39 0 0.36
SILVER 1.6 4.04 0.04 J 0.05 U 0.044 U 0.05 U 0.07 U 0.052 U
SODIUM NA NA 999J - 126 J | 121y 87.7 J 81.6 U 81.8 U
THALLIUM 0.056 0,0569 0.26 U 0.28 U 0 0.26 U 0 0

TIN 4700 7.62 0.66 U 0.71 U 0.36 U 0.56 U 0.53 U 0.32 U
VANADIUM 7.8 7.8 0.4 40 9.4 0 9

ZINC 680 6.62 40 6 6 4 4 6.4 4

Blank cell indicates no analysis was conducted for the parameter.

Data qualifiers {e.g., U, J) are defined in Appendix H of the text.

HHRA - Human Health Risk Assessment.

ERA - Ecological Risk Assessment.

ug/kg - micrograms per kilogram.

mg/kg - milligrams per kilogram.

NA - No applicable criterion.

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Chemicals detected at concentrations greater than sither HHRA or ERA criteria are identified by bold formatting.

Mg

L.



TABLE 3-7

DESCRIPTIVE STATISTICS FOR SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA Frequency of Minimum Maximum Range of Mean Average of Positive Sample with Maximum
Parameter CRITERION Detection Concentration | Concentration | Nondetects Concentration Detects Detected Concentration
Volatile Organics (ug/kg)
2-BUTANONE 4400 18/43 1J 18 0.867 - 1.23 2.69 5.73 155SB0461020
2-HEXANONE NA 1/43 2J 2J 0.796 - 1.48 0.543 2.00 15SB0460206
ACETONE 3800 18/43 3J 72 3-42 16.2 29.1 155B02102086, 155SB0400206
CARBON DISULFIDE 1500 3/43 1J 3J 0.796 - 1.48 0.609 2.00 155B0461020
CIS-1,2-DICHLORQETHENE 20 2/43 J 24J 0.796 - 1.48 0.578 2.00 158B0220206, 15SB0430206
METHYLENE CHLORIDE 1.2 36/43 1J 54 J 0.891 - 10 10.9 12.6 155B0450610
TOTAL XYLENES 7100 1/43 1.13J 1.13J 0.796 - 1.48 0.520 1.13 15880311014
TRICHLOROFLUOROMETHANE 8000 12/43 1J 3 0.815 - 1.48 0.909 1.95 155B0311014, 155B0450610
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 7/19 44 47 385-43 7.59 171 15580020206
ACENAPHTHENE 31000 5/19 6J 110 3.78-43 114 37.8 158B0020206
ACETOPHENONE 890 112 140 J 140 J 72,7 - 130 51.7 140 155B0460206
ANTHRACENE 51000 8/19 4J 120 3.78-4.3 14.3 31.3 15SB0020206
BENZO(A)ANTHRACENE 160 919 8 110 3.85-4.3 21.1 42.3 15580280206
BENZO(A)PYRENE 62 919 8 150 3.85-4.3 22.0 44.2 15580230206
BENZO(B)FLUORANTHENE 490 9/19 10 230 3.85-4.3 27.9 56.7 15580230206
BENZO(G,H.)PERYLENE 16000 8/19 6J 120 3.79-4.3 17.4 38.5 155B0280206
BENZO(K)FLUORANTHENE 490 8/19 5J 86 3.78-4.3 14.7 32.3 15580280206
BIS(2-ETHYLHEXYL) PHTHALATE 35000 112 110 J 110 J 72.7 - 86.9 45.9 110 15580090206
CHRYSENE . 160 9/19 9 120 3.85-4.3 23.6 47.6 15580230206, 15580280206
DI-N-BUTYL PHTHALATE 250000 2/12 100 J 180 J 72.7-874 57.0 140 15SB0460206
DIBENZO(A,H)ANTHRACENE 62 3/19 7J 31 3.78-4.3 5.04 21.3 15880280206
FLUORANTHENE 230000 10/19 12 370 3.85-4.3 54.5 102 15880020206
FLUORENE 41000 719 4J 120 3.79-43 - 12.3 "~ 29.9 15580020206
INDENO(1,2,3-CD)PYRENE 620 8/19 6J 85 3.79-43 13.2 28.6 15580280206
ISOSAFROLE NA 2/12 1300 6000 72.7 -86.9 642 3650 15580460206
NAPHTHALENE 700 7/19 6 J 42 3.79-4.3 7.37 16.6 158B0020206
PHENANTHRENE 13000 11/19 6J 510 3.85-4.3 59.1 101 15580020206
PYRENE 230000 11/19 12 490 3.85-4.3 81.7 140 15580280206
Pesticides/PCBs (ug/kg)
4,4-00D 710 1/5 2.3J 23J 1.53 - 1.64 1.09 2.30 15580480206
4,4-DDT 1300 1/5 1.59 J 1.59 J 1.53 - 1.64 0.951 1.59 155B0480206
ALPHA-CHLORDANE 480 1/5 1J 1J 0.744 - 0.788 0.508 1.00 155B0140206
GAMMA-CHLORDANE 480 1/5 11J 1.1J 0.744 - 0.788 0.528 1.10 15880140206
Inorganics (mg/kg)
ALUMINUM 8.3 12/12 14400 J 31100 J 20658 20658 155B0230206
ARSENIC 0.29 12/12 3.9J 149 J 8.23 8.23 15580230206
BARIUM 82 12/12 53.7 J 157 J 101 101 158B0080206, 15SB0100610
BERYLLIUM 3.2 12/12 0.55 1.1J 0.814 0.814 155B0060206, 15SB0100206
CADMIUM 0.38 12/12 0.22 J 0.95 0.405 0.405 158B0480206
CALCIUM NA 9/12 726 J 22900 J 301 - 5680 4347 5442 158B0450206
CHROMIUM 2.1 12/12 16.5J 32.6 J 24.0 24.0 15SB0060206
COBALT 0.17 12112 54 J 54.2 J 13.9 13.9 155B0100206




TABLE 3-7

DESCRIPTIVE STATISTICS FOR SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA Frequency of Minimum Maximum Range of Mean Average of Positive Sample with Maximum
. Parameter CRITERION Detection Concentration | Concentration | Nondetects | Concentration Detects Detected Concentration
COPPER 310 12/12 6.14J 18.7 J 11.7 11.7 15580230206
IRON 2300 12/12 16500 J 35600 J 25508 25508 15580230206
LEAD 81 12/12 92J 217 J 13.4 13.4 15880480206
MAGNESIUM NA 12/12 1030 J 3890 J 2125 2125 15880230206
MANGANESE 110 12/12 101 3570 J - 732 732 15SB0090206
MERCURY 0.1 8/9 0.008 J 0.055 J 0.007 0.0262 0.0290 15880100206
NICKEL 14 12/12 12 J 33.24 - 18.2 18.2 15SB0060206
POTASSIUM ‘NA 12/12 1050 J 2820 J 1688 1688 15SB0060206
SELENIUM 0.26 11/12 0.16 J 0.79 J 0.28 0.368 0.389 15880100206
SILVER 1.6 112 0.05 J 0.05J 0.044 - 0.08 0.0309 0.0500 158B0460206
SODIUM NA 11/12 79 J 135 J 83 102 107 15SB0090206
THALLIUM 0.056 412 0.27 J 0.39 J 0.17-0.33 0.199 0.333 15580230206
VANADIUM 7.8 12/12 23.5J 55.9 J 33.9 33.9 15880230206
ZINC 680 11/12 26 J 61J 64.7 43.3 44.3 15580230206

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.
HHRA - Human Health Risk Assessment.

ug/kg - micrograms per kilogram.
mg/kg - milligrams per kilogram.
NA - No applicable criterion.




TABLE 3-8

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 10
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01
LOCATION 155B001 1588002 1558003 155B004 15SB005 155B006 158B007 155B008 155B008 155B009
SAMPLE NUMBER HHRA 15580010206 | 155B0020206 | 15SB0030206 | 155B0040206 | 15SB0050206 | 155B0060206 | 155B0070206 | 155B0080206 | 15580080610 | 15SB0090206
SOIL GROUP CRITERION 9 8 9 8 8 9 9 8 8 8
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 6-10 2-6
SAMPLE DATE 12/9/2004 12/8/2004 12/9/2004 12/9/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004
Volatile Organics (ug/kg)
2-BUTANONE 4400 0.91 U 3J 0.982 U 2J 0.995 U 0.906 U 0.891 U 8J 1U 10J
2-HEXANONE NA 0.91 U 0.938 U 0.982 U 1.01 U 0.995 U 0.906 U 0.891 U 1.06 U 1U 113 U
ACETONE 3800 4 BU 23 BU 7 BU 22 BU 16 BU 8 BU 6 BU 35U 11U 42 U
CARBON DISULFIDE 1500 0.91 U 0.938 U 0.982 U 1.01 U 0.995 U 0.906 U 14 1.06 U 1U 1.13 U
CIS-1,2-DICHLOROETHENE 20 0.91 U 0.938 U 0.982 U 1.01 U 0.995 U 0.906 U 0.891 U 1.06 U 1U 1.13 U
METHYLENE CHLORIDE 1.2 8 1J 0.891 U
TOTAL XYLENES 7100 091U 0.938 U 0.982 U 1.01 U 0.995 U 0.906 U 0.891 U 1.06 U 1U 1.13 U
TRICHLOROFLUOROMETHANE 8000 0.91 U 0.938 U 2J 1.01 U 0.995 U 0.906 U 0.891 U 1.06 U iU 1.13 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 385U 47 4.05 U 3.98 U 3.96 U 74 27 4.05 UJ 3.98 UJ 4.3 UJ
ACENAPHTHENE 31000 385U 110 4.05 U 3.98U 3.96 U 6J 3.87 U 4.05 UJ 3.98 UJ 4.3 UJ
ACETOPHENONE 890 80.9 U 82.3 U 130 U 874U
ANTHRACENE 51000 3.85 U 120 4.05 J 5J 3.96 U 5J 387U 4.05 U 3.98 U 43U
BENZO(A)ANTHRACENE 160 3.85 UJ 100 J 15 J 3.98 UJ 3.96 UJd 15 J 3.87 UJ 4.05 U 3.98 U 43U
BENZO(A)PYRENE 62 385U 57 12 3.98 U 3.96 U 16 J 3.87 U 4.05 U 3.98 U 43U
BENZO(B)FLUORANTHENE 490 385U 80 11 3.98U 3.96 U 28 J 3.87 U 4.05 U 3.98 U 4.3 U
BENZO(G,H,)PERYLENE 16000 385U 19 6J 3.98U 3.96 U 14 J 3.87 U 4.05 U 3.98 U 43U
BENZO(K)FLUORANTHENE 490 385U 55 16 3.98 U 3.96 U 21J 387 U 4.05 U 3.98 U 4.3 U
BIS(2-ETHYLHEXYL) PHTHALATE 35000 80.9 U 82.3 U 80.8 U 110 J
CHRYSENE 160 3.85U 90 15 3.98 U 3.96 U 24 J 3.87 U 4.05 U 3.98 U 43U
DI-N-BUTYL PHTHALATE 250000 80.9 U 823U 100 J 87.4 U
DIBENZO(A,HIANTHRACENE 62 385U 7J 4.05 U 3.98 U 3.96 U 3.99 UJ 3.87 U 4.05 U 3.98 U 43U
FLUORANTHENE 230000 3.85 U 370 48 3.98 U 14 28 J 387U 4.05 U 3.98 U 4.3 U
FLUORENE 41000 3.85 U 120 405U 3.98 U 4J 6 J 3.87 U 4.05 UJ 3.98 UJ 4.3 UJ
INDENO(1,2,3-CD)PYRENE 620 3.85 U 20 6J 3.98 U 3.96 U 1J 387U 4.05 U 3.98 U 43U
ISOSAFROLE NA 80.9 U 823U 80.8 U 1300
NAPHTHALENE 700 385U 42 4.05 U 3.98U 3.96 U 6J 16 4.05 UJd 3.98 UJ 4.3 UJ
PHENANTHRENE 13000 385U 510 18 3.98 U 10 27 J 11 4.05 U 3.98 U 43U
PYRENE 230000 385U 390 61 12 12 33J 3.87 U 4.05 U 3.98 U 43 U
Pesticides/PCBs (ug/kg)
4,4-DDD 710
4,4-DDT 1300
ALPHA-CHLORDANE 480
GAMMA-CHLORDANE 480




TABLE 3-8

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA}

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 10
SAMPLING ROUND o1 o1 o1 01 01 o1 o1 01 01 01
LOCATION 158B001 1558002 158B003 158B004 15SB00S 15SB006 158B007 1558008 15SB008 15SB009
SAMPLE NUMBER HHRA 155B0010206 | 15580020206 | 15580030206 | 15580040206 | 15SB0050206 | 15SB0060206 | 15SB0070206 | 15SB0080206 | 15SB0080610 | 15580090206
SOIL GROUP CRITERION 9 8 9 8 8 9 9 8 8 8
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 6-10 2-6
SAMPLE DATE 12/9/2004 12/8/2004 12/9/2004 12/9/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004
Inorganics (mg/kg)
ALUMINUM 8.3 6500
ARSENIC 0.29 8
BARIUM 82 59.4 J
BERYLLIUM 3.2 114 0.84J 0.69 J 1dJ
CADMIUM 0.38 0.37 J 0.3J 0.34 4
CALCIUM NA 5680 U 1370 J 301 U 1430 J
CHROMIUM 2.1 6
COBALT 0.17
COPPER 310 14.3 J 6.1 J 11J 7.7 J
IRON 2300 0 0
LEAD 81 124 J 13.5 J 111 J 15.4 J
MAGNESIUM NA 2380 J 1030 J 1320 J 1190 J
MANGANESE 110 0 0
MERCURY 0.1 0.042 J 0.025 J 0.049 J
NICKEL 14 13.3J 9
POTASSIUM NA 2820 J 1200 J 1360 J 1260 J
SELENIUM 0.26 0.2 J 0 0.39
SILVER 1.6 0.047 U 0.06 U 0.05 U 0.07 U
SODIUM NA 79 J 112 J 110 J 1356 J
THALLIUM 0.056 0 0.3 U 0.3 U 0.32 U
VANADIUM 7.8
ZINC 680 64.7 U 48.9 40.7 J 46.4




TABLE 3-8

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 10
SAMPLING ROUND [ o1 o1 o1 o1 o1 o1 o1 01 o1
LOCATION 15SB009 158B010 1558010 158B011 158B012 1558013 155B014 1558019 1558020 155B021
SAMPLE NUMBER HHRA 15580090610 | 15SB0100206 | 15SB0100610 | 15SB0110206 | 155B0120206 | 15580130206 | 15580140206 | 15580190206 | 15SB0200206 | 15580210206
SOIL GROUP CRITERIA 8 8 8 8 9 8 8 8 9 9
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 6-10 2-6 6-10 2-6 2-6 2-6 2.6 2-6 2-6 2-6
SAMPLE DATE 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/11/2004 12/10/2004 12/10/2004 | 12/10/2004
Volatile Organics (ug/kg) ’
2-BUTANONE 4400 0.936 U 13 J 0.998 U 1.02 U 1.02 U 1.2 J 0.939 U 1.02 U 1.05 U
2-HEXANONE NA 0.936 U 1.48 U 0.998 U 1.02 U 1.02 U 1.02 U 0.939 U 1.02 U 1.05 U
ACETONE 3800 7U 67 J 14 U 12 BU 11 BU 11 BU 7J 7J 3J
CARBON DISULFIDE 1500 0.936 U 1.48 U 0.998 U 1.02 U 1.02 U 1.02 U 0.939 U 1.02 U 1.05 U
CIS-1,2-DICHLOROETHENE 20 0.936 U 1.48 U 0.998 U 1.02 U 1.02 U 1.02 U 0.939 U 1.02 U 1.05 U
METHYLENE CHLORIDE 1.2 1.02 U 4 8 1.05 UJ
TOTAL XYLENES 7100 0.936 U 1.48 U 0.998 U 1.02 U 1.02 U 1.02 U 0.939 U 1.02 U 1.05 U
TRICHLOROFLUOROMETHANE 8000 0.936 U 1.48 U 0.998 U 1.02 U 1.02 U 1.02U 2J 1.02 U 1.05 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 3.96 UJ 4.28 UJ 4.01 UJ
ACENAPHTHENE 31000 3.96 UJ 4.28 UJ 4.01 UJ
ACETOPHENONE 890 - 80.4 U 86.9 U 81.5 U
ANTHRACENE 51000 396 U 4.28 U 401 U
BENZO(A)ANTHRACENE 160 3.96 U 4.28 U 4,01 U
BENZO(A)PYRENE 62 3.96 U 428 U 401 U
BENZO(B)FLUORANTHENE 490 3.96 U 428 U 4,01 U
BENZO(G,H,))PERYLENE 16000 3.96 U 4.28 U 4.01 U
BENZO(K)FLUORANTHENE 490 3.96 U 4.28 U 4.01 U
BIS(2-ETHYLHEXYL)PHTHALATE 35000 80.4 U 86.9 U 81.5 U
CHRYSENE 160 3.96 U 4.28 U 4.01 U
DI-N-BUTYL PHTHALATE 250000 80.4 U 86.9 U 81.5 U
DIBENZO(A,H)ANTHRACENE 62 3.96 U 4.28 U 4.01 U
FLUORANTHENE 230000 3.96 U 4.28 U 401U
FLUORENE 41000 3.96 UJ 4.28 UJ 4.01 UJ
INDENO(1,2,3-CD)PYRENE 6520 3.96 U 428 U 401U
ISOSAFROLE NA 80.4 U 86.9 U 81.5 U
NAPHTHALENE 700 3.96 UJ 4.28 UJ 4.01 UJ
PHENANTHRENE 13000 3.96 U 4.28 U 4.01 U
PYRENE 230000 3.96 U 4.28 U 4.01 U
Pesticides PCBs {(ug/kg)
4,4-DDD 710 1.53 U
4,4-DDT 1300 1.53 U
ALPHA-CHLORDANE 480 1J
GAMMA-CHLORDANE 480 11J




TABLE 3-8

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 10
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01
LOCATION 15SB009 158B010 1558010 1588011 1§8B012 1588013 15SB014 15SB019 1558020 15sB021
SAMPLE NUMBER HHRA 15SB0090610 | 15SB0100206 | 15SB0100610 | 155B0110206 | 15580120206 | 15SB0130206 [ 15SB0140206 | 155B0190206 | 155B0200206 | 15580210206
SOIL GROUP CRITERIA 8 8 8 8 9 8 8 8 9 9
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 6-10 2-6 6-10 2-6 2-6 2-6 2-6 2-6 2-6 2-6
SAMPLE DATE 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/11/2004 12/10/2004 12/10/2004 12/10/2004
Inorganics (mg/kg)

ALUMINUM 8.3 20200 J 23600 J 18700 J 21100 J
ARSENIC 0.29 774 146 J 844 116 J
BARIUM 82 85.8J 157 J 106 J
BERYLLIUM 3.2 ]
CADMIUM 0.38 0.43J 0.33 J
CALCIUM NA 4490 J
CHRQOMIUM 2.1 263 J 194 4 2314

COBALT 0.17 54 54.2 84J 8
COPPER 310 136 J
IRON 2300 29400 J 21600 J 30800 J 800
LEAD 81 103 J 117 J 145 J 15.5 J
MAGNESIUM NA 1650 J 1400 J 1550 J

MANGANESE 110 0 60

MERCURY 0.1 0.008 J 0.055 J 0.008 J

NICKEL 14 12.7 J 12.2 J

POTASSIUM NA 1260 J 1500 J 1240 J

SELENIUM 0.26 0.28 U 0.79 0.34

SILVER 1.6 0.06 U 0.08 U 0.07 U

SODIUM NA 88.6 J 118 J 105 J

THALLIUM 0.056 0.24 U 0.33 U 0.23 U

I[VANADIUM 7.8 4 4.8

ZINC 680 26.8 J 47.6 J 34.4 J

o
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RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 5 OF 10
SAMPLING ROUND o1 01 o1 01 01 01 01 o1 o1 01
LOCATION 155B022 158B023 1558028 1588029 15SB030 155B031 155B031 1558031 1588032 15SB035
SAMPLE NUMBER HHRA 15SB0220206 | 15SB0230206 | 15580280206 | 15580290206 | 155B0300206 | 15580310206 | 15SB0310610 | 155B0311014 | 15580320206 | 15SB0350206
SOIL GROUP CRITERIA 8 8 "9 9 8 8 8 8 9 9
SAMPLE CODE NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2-6 2-6 2-6 2-6 2-6 2-6 6-10 10-14 2-6 2-6
SAMPLE DATE 12/10/2004 12/10/2004 12/11/2004 12/9/2004 12/14/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004
Volatile Organics (ug/kg) :
2-BUTANONE 4400 0.876 U 3J 1.04 U 1.19 U 1.07 U 7J 12J 01U 1J
2-HEXANONE NA 0.876 U 0.994 U 1.04 U 119 U 1.07 U 1.06 U 1.12 U 01U 0.796 U
ACETONE 3800 154 29 J 3 BU 34 J 13 BU 28 BU 72 BJ 5 BU 19 BU
CARBON DISULFIDE 1500 0.876 U 0.994 U 1.04 U 1.19 WJ 1.07 U 1.06 U 112 U 1.01 U 0.796 U
CIS-1,2-DICHLOROETHENE 20 2J 0.994 U 1.04 U 1.19 U 1.07 U 1.06 U 112 U 1.01 U 0.796 U
METHYLENE CHLORIDE 1.2 6 4 0
TOTAL XYLENES 7100 0.876 U 0.994 U 1.04 U 1.19 U 1.07 U 1.06 U 1.13J 1.01 U 0.796 U
TRICHLOROFLUOROMETHANE 8000 0.876 U 2J 1.44J 1.19 U 1.07 U 1.06 U 3J 1.01 U 2J ]
Semivolatile Organics (ug'kg) :
2-METHYLNAPHTHALENE 5600 5J 4U 12
ACENAPHTHENE 31000 8 27 38
ACETOPHENONE 890 81.2 U 72.7 U
ANTHRACENE 51000 8 33 71
BENZO(AJANTHRACENE 160 12 99 110
BENZO(A)PYRENE 62 13 0
BENZO(B)FLUORANTHENE 490 11 230 100
BENZO(G,H,)PERYLENE 16000 14 100 120
BENZO(K)FLUORANTHENE 490 8 58 86
BIS(2-ETHYLHEXYL)PHTHALATE 35000 81.2 UJ 72.7 U
CHRYSENE 160 13 120 120
DI-N-BUTYL PHTHALATE 250000 81.2 U 727U
DIBENZO(A,HIANTHRACENE 62 38U 26 31
FLUORANTHENE 230000 26 230 260
FLUORENE 41000 74J 22 46
INDENO(1,2,3-CD)PYRENE 620 8 78 85
ISOSAFROLE NA 812U 727 U
NAPHTHALENE 700 15 4U 24
PHENANTHRENE 13000 36 30J 390
PYRENE 230000 40 430 490
Pesticides PCBs (ug/kg)
4,4'-DDD 710 1.64 U
4,4-DDT 1300 1.64 U
ALPHA-CHLORDANE 480 0.788 U
GAMMA-CHLORDANE 480 0.788 U




TABLE 3-8

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 6 OF 10

SAMPLING ROUND 01 01 01 01 o1 o1 01 01 01 01
LOCATION O 15SB022 1558023 1558028 1558029 1558030 1558031 15SB031 15SB031 1558032 15SB035
SAMPLE NUMBER HHRA | 155B0220206 | 15580230206 | 15580280206 | 15580290206 | 15580300206 | 15580310206 | 15580310610 | 155B0311014 | 155B0320206 | 15580350206
SOIL GROUP CRITERIA 8 8 9 9 8 8 8 8 9 9
SAMPLE CODE NORMAL ORIG ORIG NORMAL NORMAL. NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2-6 2-6 2-6 2-6 2-6 2-6 6-10 10 - 14 2-6 2-6
SAMPLE DATE 12/10/2004 12/10/2004 12/11/2004 12/9/2004 12/14/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004
Inorganics (mg/kg)
ALUMINUM 8.3
ARSENIC 0.29 4
BARIUM 82
BERYLLIUM 3.2 0.72J
CADMIUM 0.38 0.36 J
CALCIUM NA 3040 J
CHROMIUM 2.1 293
COBALT 0.17 684
COPPER 310
IRON 2300 35600 J
LEAD 81
MAGNESIUM NA 3890 J T
MANGANESE 110 6
MERCURY 0.1
NICKEL 14 6
POTASSIUM NA 2710 J
SELENIUM 0.26 4
SILVER 1.6 0.07 U
SODIUM NA 1124 [
THALLIUM 0.056 9
VANADIUM 7.8
ZINC 680 614

3

J )
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RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 7 OF 10
SAMPLING ROUND 01 o1 01 01 o o1 01 o1 01 ot
LOCATION ™ 15SB037 15SB040 1558042 15SB043 1558044 15SB045 15SB045 15SB045 1558046 15SB046
SAMPLE NUMBER HHRA | 155B0370206 | 155B0400206 | 15580420206 | 155B0430206 | 15580440206 | 155B0450206 | 155B0450610 | 155B0451012 | 155B0460206 | 15580460610
SOIL GROUP CRITERIA 8 9 8 8 8 8 8 8 8 8
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2-6 2-6 2-6 2-6 2-6 2-6 6-10 10-12 2-6 6-10
SAMPLE DATE 12/8/2004 12/10/2004 | 12/10/2004 | 12/10/2004 | 12/10/2004 12/10/2004 12/10/2004 | 12/10/2004 | 12/10/2004 | 12/10/2004
Volatile Organics (ug/kg)
2-BUTANONE 4400 1.23 U 0.99 U 0.873 U 3J 2J 0.95 U 0.95 U 0.928 U 44 74
2-HEXANONE NA 1.23 U 0.99 U 0.873 U 0.933 U 0.815 U 0.95 U 0.95 U 0.928 U 24 1.04 U
ACETONE 3800 3 BU 3J 6J 29 J 15 J 11U 18 J 6J 40 J 69 J
CARBON DISULFIDE 1500 1.23 U 0.99 U 0.873 U 0.933 U 0.815 U 0.95 U 0.95 U 0.928 U 0.878 U 2J
CIS-1,2-DICHLOROETHENE 20 1.23 U 0.99 U 0.873 U 2J 0.815 U 0.95 U 0.95 U 0.928 U 0.878 U 1.04 U
METHYLENE CHLORIDE 1.2 0.99 UJ 10 U 10 U
TOTAL XYLENES 7100 1.23 U 099U 0.873 U 0.933 U 0.815 U 0.95 U 0.95 U 0.928 U 0.878 U 1.04 U
TRICHLOROFLUOROMETHANE 8000 24 0.99 U 0.873 U | 1.J | 0.815U 095U ] 3 | 14 0.878 U ] 2J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 18 3.97 U
ACENAPHTHENE 31000 378 U 3.97 U
ACETOPHENONE 890 76.7 U 140 J
ANTHRACENE 51000 3.78 U 3.97 U
BENZO(A)ANTHRACENE 160 8 14
BENZO(A)PYRENE 62 10 12
BENZO(B)FLUORANTHENE 490 18 22
BENZO(G,H,|)PERYLENE 16000 19 16
BENZO(K)FLUORANTHENE 490 3.78 U 9
BIS(2-ETHYLHEXYL)PHTHALATE 35000 76.7 U 80.6 U
CHRYSENE 160 19 18
DI-N-BUTYL PHTHALATE 250000 76.7 U 180 J
DIBENZO(A,H)ANTHRACENE 62 378U 3.97 U
FLUORANTHENE : 230000 12 16
FLUORENE 41000 4J 397 U
INDENO(1,2,3-CD)PYRENE 620 9 12
ISOSAFROLE NA 76.7 U 6000
NAPHTHALENE 700 74 6J
PHENANTHRENE 13000 42 6J
PYRENE 230000 24 26
Pesticides PCBs (ug/kg)
4,4-DDD 710 1.54 U 1.62 U
4,4-DDT 1300 1.564 U 1.62 U
ALPHA-CHLORDANE 480 0.744 U 0.782 U
GAMMA-CHLORDANE 480 0.744 U 0.782 U




TABLE 3-8

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 8 OF 10
SAMPLING ROUND o1 o1 o1 01 o1 01 01 01 01 1]
LOCATION 15SB037 15SB040 1588042 15SB043 15SB044 1558045 1558045 15SB045 155B046 15SB046
SAMPLE NUMBER HHRA 15SB0370206 | 15580400206 | 15580420206 | 15SB0430206 | 15580440206 | 15SB0450206 | 15SB0450610 | 155B0451012 | 15SB0460206 | 15SB0460610
SOIL GROUP CRITERIA 8 9 8 8 8 8 8 8 8 8
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2-6 2-6 2-6 2-6 2-6 2-6 6-10 10-12 2-6 6-10
SAMPLE DATE 12/9/2004 12/10/2004 12/10/2004 12/10/2004 12/10/2004 12/10/2004 12/10/2004 12/10/2004 12/10/2004 12/10/2004
Inorganics (mg/kg)
ALUMINUM 8.3 00
ARSENIC 0.29
BARIUM 82 65.8 J 69.3J
BERYLLIUM 3.2 0.79 0.55
CADMIUM 0.38 0.27 J 022 J
CALCIUM NA 22900 J 1400 J
CHROMIUM 2.1 6 4
COBALT 0.17
COPPER 310 11.9 J 10.2 J
IRON 2300 0000 000
LEAD 81 9.5J 9.2 J
MAGNESIUM NA 3550 J 2090 J
MANGANESE 110 101
MERCURY 0.1 0.007 U
NICKEL 14 12 J
POTASSIUM NA 1050 J
SELENIUM 0.26 c.16J
SILVER 1.6 0.044 U 0.05 J
SODIUM NA 120 J 82.3J
THALLIUM 0.056 0.17 U 0.23 U
VANADIUM 7.8
ZINC 680 42.3 J 26 J




TABLE 3-8

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 9 OF 10
SAMPLING ROUND 01 01 01 01 01
LOCATION 15SB046 | 15SB048 155B048 15SB048 15SB062
SAMPLE NUMBER HHRA 155B0461020 [ 155B0480206 | 155SB0480610 | 15SB0481015 | 155B0620206
SOIL GROUP CRITERIA 8 8 8 8 8
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 10-20 2-6 6-10 10-18 2-6
SAMPLE DATE 12/10/2004 12/9/2004 12/9/2004 12/9/2004 12/14/2004
Volatile Organics (ug/kg)
2-BUTANONE 4400 18 3J 2J 0.867 U 4J
2-HEXANONE NA 1.28 U 1.02 U 1.1 U 0.867 U 1.24 U
ACETONE 3800 71J 15U 20 BU 5 BU 32 J
CARBON DISULFIDE 1500 3J 1.02 U 1.1 U 0.867 U 1.24 UJ
CIS-1,2-DICHLOROQETHENE 20 128 U 1.02 U 1.1 U 0.867 U 124 U
METHYLENE CHLORIDE 1.2 8 1.24 UJ
TOTAL XYLENES 7100 1.28 U 1.02 U 11U 0.867 U 1.24 U
TRICHLOROFLUOROMETHANE 8000 | 2J 1.02 U 1.1 U 0.867 U | 1.24U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 4J
ACENAPHTHENE 31000 3.79 U
ACETOPHENONE 890 100 U
ANTHRACENE 51000 4J
BENZO(AJANTHRACENE 160 8
BENZO(A)PYRENE 62 8
BENZO(B)FLUORANTHENE 490 10
BENZO(G,H,)PERYLENE 16000 3.79 U
BENZO(K)FLUORANTHENE 490 5J
BIS(2-ETHYLHEXYL)PHTHALATE 35000 77 U
CHRYSENE 160 9
DI-N-BUTYL PHTHALATE 250000 77 U
DIBENZO(A,H)ANTHRACENE 62 3.79 U
FLUORANTHENE 230000 13
FLUORENE 41000 379U
INDENO(1,2,3-CD)PYRENE 620 379U
ISOSAFROLE NA 77U
NAPHTHALENE 700 3.79 U
PHENANTHRENE 13000 27 J
PYRENE 230000 18
Pesticides PCBs (ug/kg)
4,4-DDD 710 234
4,4-DDT 1300 1.59 J
ALPHA-CHLORDANE 480 0.767 U
GAMMA-CHLORDANE 480 0.767 U




TABLE 3-8

NSWC CRANE
CRANE, INDIANA
PAGE 10 OF 10

RESULTS FOR CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

SAMPLING ROUND 01 0 01 o1 o1
LOCATION 15SB046 155B048 1558048 15SB048 15SB062
SAMPLE NUMBER HHRA | 15580461020 [ 155B0480206 | 155B0480610 | 155B0481015 | 15580620206
SOIL GROUP CRITERIA 8 8 8 8 8
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 10-20 2-% 6-10 10-15 2-8
SAMPLE DATE 12/10/2004 12/9/2004 12/9/2004 12/9/2004 12/14/2004
Inorganics (mg/kg)

ALUMINUM 8.3 17800 J

ARSENIC 0.29 63J

BARIUM 82 926J

BERYLLIUM 3.2

CADMIUM 0.38 0.95

CALCIUM NA

CHROMIUM 2.1

COBALT 017

COPPER 310

IRON 2300

LEAD 81

MAGNESIUM NA

MANGANESE 110

MERCURY 0.1

NICKEL 14

POTASSIUM NA

SELENIUM 0.26

SILVER 1.6

SODIUM NA

THALLIUM 0.056

VANADIUM 7.8

ZINC 680

Blank cell indicates no analysis was conducted for the parameter.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

HHRA - Human Health Risk Assessment.
ug/kg - micrograms per kilogram.

mg/kg - milligrams per kilogram.

NA - No applicable criterion.

1 - Locations 8 through 10, 33,34, 36,38,39,41,50-61 were not sampled due to refusal or no visible signs of conatmination in soil core.
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Chemicals detected above HHRA criteria values are identified by bold formatting.

i



TABLE 3-9
DESCRIPTIVE STATISTICS FOR UPGRADIENT SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
‘ HHRA ERA | Freq y of Minii Maximum Range of Mean Average of Positive | Sample of Maximum
Parameter CRITERIA | CRITERIA Detection C ation | Cc ation | Nondetects Concentration Detocts Detect
Semivolatile Organics (ug/L)
BENZO(AJANTHRACENE 0.092 0.025 1/1 0.12 Q.12 - 0.120 0.120 158W01401
BENZO(A}PYRENE 0.0092 0.014 1 0.1 0.1 0.100 0.100 158W01401
BENZO(B)FLUORANTHENE 0.092 9.07 11 0.2 0.2 0.200 0.200 158W01401
BENZO(G,H,)PERYLENE 0.26 7.64 11 0.11 0.11 0.110 0.110 158W01401
BENZO(K)FLUORANTHENE 0.8 ‘NA 11 0.1 0.1 0.100 0.100 158W01401
CHRYSENE 1.6 NA 171 0.18 0.18 0.180 0.180 15SW01401
FLUORANTHENE 150 3.6 1/1 0.49 0.49 0.490 0.490 15SW01401
INDENQ(1,2,3-CD)PYRENE 0.092 4.31 il 0.08 J 0.09 J 0.0900 0.0900 15SW01401
PHENANTHRENE 18 0.93 \al 0.32 0.32 0.320 0.320 15SW01401
PYRENE 18 0.3 1/1 0.42 0.42 o= 0.420 0.420 158W01401
Herbicides (ug/L)
[PENTACHLOROPHENOL | o5 | 698 | in | 0.037J [ 0037J i ] 0.0370 | 0.0370 [ 155Wo1401
Total Metals (ug/L)
ALUMINUM 3600 87 11 421 J 421 J == 421 421 15SW01401
BARIUM 260 473 11 40.7 J 40.7 J 40.7 40.7 15SW01401
CALCIUM NA NA 1N 40600 J 40600 J 40600 40600 158W01401
COPPER 150 9.9 11 1.5J 1.5 4 - 1.50 1.50 158W01401
IRON 1100 1000 1/1 411 J 411 J - 411 411 155W01401
MAGNESIUM NA NA 11 9810 J 9810 J 9810 9810 158W01401
MANGANESE 88 564 11 69 69 - 69.0 69.0 155W01401
NICKEL 73 55.4 11 3.8J 384 - 3.80 3.80 158W01401
POTASSIUM NA NA 11 1610 J 1610 J - 1610 1610 15SW01401
SODIUM NA NA 1/1 23000 J 23000 J 23000 23000 158W01401
ZINC 1100 127 1 7.5J 754 - 7.50 7.50 155W01401
Dissolved Metals (ug/L)
ALUMINUM, FILTERED 3600 87 1/1 48.8 J 48.8 J 48.8 48.8 15SW01401-F
BARIUM, FILTERED 260 473 11 33J 33 J e 33.0 33.0 158W01401-F
CALCIUM, FILTERED NA NA 1/1 40400 J 40400 J - 40400 40400 15SW01401-F
COBALT, FILTERED 73 19 11 0.86 J 0.86 J .- 0.860 0.860 158W01401-F
COPPER, FILTERED 150 9.5 11 1.2J 1.24J 1.20 1,20 158W01401-F
MAGNESIUM, FILTERED NA NA 11 11000 11000 11000 11000 15SW01401-F
MANGANESE, FILTERED 88 564 1/1 41.2 41.2 - 41.2 41.2 15SW01401-F
NICKEL, FILTERED 73 55.3 11 4.3J 4.3J - 4.30 4.30 158W01401-F
POTASSIUM, FILTERED NA NA 11 1670 J 1670 J 1670 1670 15SW01401-F
SODIUM, FILTERED NA NA 11 23900 J 23900 J 23900 23900 158SW01401-F
ZINC, FILTERED 1100 126 11 374 3.7J 3.70 3.70 158W01401-F
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA NA 1/1 11 11 11.0 11.0 158W01401
OXIDATION REDUCTION POTENTIAL (MV) NA NA 1/1 55.3 55.3 55.3 55.3 158W01401
PH NA NA 1M 7.77 7.77 e 7.77 7.77 158W01401
SPECIFIC CONDUCTANCE (MS/CM) NA NA 11 0.478 0.478 0.478 0.478 158W01401
TEMPERATURE (C) NA NA 1/1 9.88 9.88 9.88 9.88 158W01401
TURBIDITY (NTU) NA NA 11 39 39 - 39.0 39.0 158W01401

Data qualitiers (e.g., U, J) are defined in Appendix H of the text.
HHRA - Human Health Risk Assessment.

ERA - Ecological Risk Assessment.

ug/L - micrograms per liter.

mg/L - milligrams per liter.

MV - miilivolts.

mS/cm - milliSiemens per centimeter.

C - Celsius.

NTU - Nephelometric turbidity units.

NA - No applicable criteria. .




TABLE 3-10

RESULTS FOR CHEMICALS DETECTED IN UPGRADIENT SURFACE WATER SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA

SAMPLING ROUND o1 01 01
LOCATION HHRA ERA 158SW/SD003 158W/SD014 158W/SD014
SAMPLE NUMBER CRITERION | CRITERION | 15SW00301 15SW01401 155W01401-F
SAMPLE CODE NOT FOUND NORMAL NORMAL
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2005
Semivolatile Organics (ug/L)

BENZO(A)ANTHRACENE 0.092 0.025

BENZO(A)PYRENE 0.0092 0.014

BENZO(B)FLUORANTHENE 0.092 9.07

BENZO(G,H,)PERYLENE 0.26 7.64 0.11
BENZO(K)FLUORANTHENE 0.8 NA 0.1

CHRYSENE 1.6 NA 0.18

FLUORANTHENE 150 3.6 0.49
INDENO(1,2,3-CD)PYRENE 0.092 4.31 0.09 J

PHENANTHRENE 18 0.93 0.32

PYRENE 18 0.3

Herbicides (ug/L)

[PENTACHLOROPHENOL [ o056 ] 8.9 | | 0.087J |

Total Metals (ug/L)

ALUMINUM 3600 87

BARIUM 260 473 40.7 J

CALCIUM NA NA 40600 J

COPPER 150 9.9 1.5J

IRON 1100 1000 411 J

MAGNESIUM NA NA 9810 J

MANGANESE 88 564 69

NICKEL 73 55.4 3.8J

POTASSIUM NA NA 1610 J

SODIUM NA NA 23000 J

ZINC 1100 127 75J

Dissolved Metals (ug/L)

ALUMINUM, FILTERED 3600 87 48.8 J
BARIUM, FILTERED 260 473 334
CALCIUM, FILTERED NA NA 40400 J
COBALT, FILTERED 73 19 0.86 J
COPPER, FILTERED 150 9.5 1.2J
MAGNESIUM, FILTERED NA NA 11000
MANGANESE, FILTERED 88 564 41.2
NICKEL, FILTERED 73 55.3 4.3J
POTASSIUM, FILTERED NA NA 1670 J
SODIUM, FILTERED NA NA 23900 J
ZINC, FILTERED 1100 126 3.7 J
Field Parameters

DISSOLVED OXYGEN - METER (mg/L) NA NA 11

OXiDATION REDUCTION POTENTIAL (MV) NA NA 55.3

PH NA NA 7.77

SPECIFIC CONDUCTANCE (MS/CM) NA NA 0.478

TEMPERATURE (°C) NA NA 9.88

TURBIDITY (NTU) NA NA 39

Blank cell indicates no analysis was conducted for the parameter.
Chemicals detected at concentrations greater than either HHRA or ERA criteria are identified by bold formatting.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.
mg/L - milligrams per liter.

ug/L - micrograms per liter.

mS/cm - milliSiemens per centimeter.
MV - millivolts.

NA - No applicable criterion.

NTU - Nephelometric turbidity units.




DESCRIPTIVE STATISTICS FOR DOWNGRADIENT STORM SEWER AND OUTFALL SURFACE WATER SAMPLES

TABLE 3-11

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive | Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration { Concentration | Nondetects Concentration Detections Detection
Semivolatile Organics (ug/t)
ACENAPHTHENE 37 27 1/5 0.33 0.33 0.048 - 0.053 0.0860 0.330 15SW01001
ACENAPHTHYLENE 37 4840 1/5 0.43 0.43 0.048 - 0.053 0.108 0.430 15SW01001
ANTHRACENE 180 0.68 3/5 0.07 J 0.36 0.048 - 0.05 0.136 0.210 158W01001
BENZO(AJANTHRACENE 0.092 0.025 3/5 0.25 1.84 0.048 - 0.05 0.636 1.04 158W01001
BENZO(APYRENE 0.0092 0.014 3/5 0.25 2.38 0.048 - 0.05 0.860 1.42 15SW01001
BENZO(B}FLUORANTHENE 0.092 3.07 3/5 0.56 5.83 0.048 - 0.05 2.01 3.33 158W01001
BENZO(G H,)PERYLENE 0.26 7.64 3/5 0.24 2.46 0.048 - 0.05 0.904 1.49 158W01001
BENZO(K)FLUOBRANTHENE 0.8 NA 3/5 0.19 J 1.72 0.048 - 0.05 0.584 0.957 15SW01001
BIS(2-ETHYLHEXYL) PHTHALATE 4.8 0.3 1/5 1.01J 1.01J 0.952 - 1.03 0.595 1.01 158W01001
CHRYSENE 1.6 NA 3/5 0.48 4.46 0.048 - 0.05 1.55 2.56 158W01001
DIBENZO(A,H)ANTHRACENE 0.0092 NA 2/5 0.3 0.46 0.048 - 0.05 0.167 0.380 158W01001
FLUORANTHENE 150 3.6 3/5 1.32 11.9 0.048 - 0.05 3.62 6.02 158W01001
FLUORENE 24 2.4 2/5 0.08 J 0.34 0.048 - 0.05 0.0987 0.210 158W01001
INDENO(1,2,3-CD)PYRENE 0.092 4.31 3/5 0.22 2.09 0.048 - 0.05 0.772 1.27 158W01001
NAPHTHALENE 0.62 26 1/5 0.12 0.12 0.048 - 0.053 0.0440 0.120 158W01001
PHENANTHRENE 18 0.93 3/5 0.47 4.73 0.048 - 0.05 1.55 2.56 15SW01001
PYRENE 18 0.3 4/5 0.06 J 8.61 0.05 3.06 3.81 158W01001
Herbicides (ug/L)
{PENTACHLOROPHENOL | 056 6.9 5/5 0.022 J | 0.075 J 0.0454 | 0.0454 15SWO00601
Total Metals {ug/L)
ALUMINUM 3600 87 5/5 54.6 J 606 J - 292 292 158W01001
BARIUM 260 473 5/5 254 J 79.4 J 63.9 63.9 158W01101
CALCIUM NA NA 5/5 30400 J 96300 J - 69140 69140 158W01101
CHROMIUM 11 91.4 2/5 1.34 3.6J 0.79 - 0.97 1.25 2.45 158W01101
COBALT 73 19 2/5 1.7 J 5.8 J 0.16 - 0.63 1.62 3.75 158W00601
COPPER 150 9.9 5/5 1.3 J 81J - 3.00 3.00 158W01101
IRON 1100 1000 4/5 699 J 976 J 49.9 675 838 158W01101
LEAD 15 7 2/5 1.6 J 184 0.369 - 0.48 0.804 1.70 158W01101
MAGNESIUM NA NA 5/5 8600 J 18900 J 14180 14180 158W01101
MANGANESE 88 564 5/5 6.4 J 1230 - 344 344 158W00601
NICKEL 73 55.4 4/5 14J 3.74d 0.88 1.95 2.33 15SW00601
POTASSIUM NA NA 5/5 757 J 6500 J - 2641 2641 158W01101
SELENIUM 18 S 1/5 1.3J 1.3J 0.45 - 0.66 0.492 1.30 15SW00401
SODIUM NA NA 5/5 15600 J 135000 J --- 82080 82080 158W01101
VANADIUM 3.6 12 2/5 1.4 J 1.6 J 1.14 0.942 1.50 158W01101
ZINC 1100 127 5/5 18.5 J 102 J et 41.6 416 158W00401




DESCRIPTIVE STATISTICS FOR DOWNGRADIENT STORM SEWER AND OUTFALL SURFACE WATER SAMPLES

TABLE 3-11

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive |Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration [ Concentration | Nondetects Concentration Detections Detection
Dissolved Metals (ug/L) -
ALUMINUM, FILTERED 3600 87 2/5 10.1 J 29.8J 8.35 10.5 20.0 158W01001-F
BARIUM, FILTERED 260 473 5/5 18.7 J 88.8J 64.4 64.4 158W01101-F
CALCIUM, FILTERED NA NA 5/5 30400 J 99600 J 72000 72000 158W01101-F
CHROMIUM, FILTERED 11 78.6 1/5 34 34J 0.52-1.3 1.05 3.40 15SW01101-F
COBALT, FILTERED 73 18 5/5 0.26 J 6.1 1.78 1.78 15SW00601-F
COPPER, FILTERED 150 9.5 5/5 iJ 5J 2.52 2.52 158W01101-F
IRON, FILTERED 1100 1000 3/5 311 J 425 J 120 - 210 265 386 15SWO00901-F
MAGNESIUM, FILTERED NA NA 5/5 10000 21700 16220 16220 15SW01101-F
MANGANESE, FILTERED 88 564 5/5 4.7J 1230 333 333 15SW00601-F
NICKEL, FILTERED 73 55.3 5/5 2J 514 3.68 3.68 15SW00601-F
POTASSIUM, FILTERED NA NA 5/5 788 J 7590 J 2046 2946 15SW01101-F
SELENIUM, FILTERED 18 5 1/5 i.1J 1.1J 0.34 - 0.55 0.400 1.10 15SW00401-F
SODIUM, FILTERED NA NA 5/5 16100 J 141000 J 84780 84780 158W01101-F
ZINC, FILTERED 1100 126 5/5 2.1J 88 J - 26.2 26.2 15SW00401-F
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA NA 5/5 9.66 10.76 10.3 10.3 158W00401
OXIDATION REDUCTION POTENTIAL (MV) NA NA 5/5 -6.8 115.5 45.0 45.0 158W01101
PH NA NA 5/5 7.03 7.84 7.60 7.60 15SW01001
SPECIFIC CONDUCTANCE (MS/CM) NA NA 5/5 0.237 1.028 0.691 0.691 155W00801
TEMPERATURE (°C) NA NA 5/5 10.48 13.33 12.0 12.0 155W01101
TURBIDITY (NTU) NA NA 5/5 5.3 35 14.7 14.7 158W01001

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degress Ceisius.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.

mg/L - milligrams per liter.
ug/L - micrograms per liter.

mS/cm - milliSiemens per centimeter.

MV - millivolts.
NA - No applicable criterion.

NTU - Nephelometric turbidity units.

i




TABLE 3-12

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration | Concentration | Nondetects Concentration Detections Detection
Semivolatile Organics (ug/L)
ACENAPHTHENE 37 27 1/7 0.06 J 0.06 J 0.048 - 0.052 0.0297 0.0600 15SW01301
ANTHRACENE 180 0.68 17 0.05 J 0.05 J 0.048 - 0.052 0.0284 0.0500 158W01701
BENZO(AJANTHRACENE 0.092 0.025 2/7 0.13 0.13 0.048 - 0.052 0.0549 0.130 15SW01601, 158W01701
BENZO(APYRENE 0.0092 0.014 217 0.12 0.14 0.048 - 0.052 0.0549 0.130 158W01601
BENZO(B)FLUORANTHENE 0.092 9.07 2/7 0.21 0.28 0.048 - 0.052 0.0878 0.245 158SW01601
BENZO(G,H)PERYLENE 0.26 7.64 277 0.11 0.13 0.048 - 0.052 0.0521 0.120 15SW01601
BENZO(K)FLUORANTHENE 0.8 NA 277 0.11 0.14 0.048 - 0.052 0.0535 0.125 158W01701
CHRYSENE 1.6 NA 217 0.21 0.25 0.048 - 0.052 0.0835 0.230 158W01601
FLUORANTHENE 150 3.6 a7 0.1 0.81 0.048 - 0.052 0.264 0.443 158W01601
INDENO(1,2,3-CD)PYRENE 0.092 4.31 27 0.09 J 0.09 J 0.048 - 0.052 0.0435 0.0900 158W01601, 158W01701
NAPHTHALENE 0.62 26 1/7 0.05J 0.05 J 0.048 - 0.052 0.0283 0.0500 158W01301
PHENANTHRENE 18 0.93 4/7 0.06 J 0.34 0.048 - 0.052 0.121 0.193 158W01601
PYRENE 18 0.3 5/7 0.05 J 0.57 0.049 - 0.052 0.202 0.272 158W01601
Herbicides (ug/L)
[PENTACHLOROPHENOL | 0.56 [ 6.9 [ 4/6 | 0.028 J | 0.065 J ] 0.013 [ 0.0342 | 0.0480 158W01601
Total Metals (ug/l)
ALUMINUM 3600 87 777 130 J 3020 J 1246 1246 158SW01801
ANTIMONY 1.5 80 1/7 254J 254 0.19-048 0.477 2.50 158W01301
ARSENIC 0.045 148 1/7 1.4J 14 J 0.29-1.2 0.515 1.40 158W01801
BARIUM 260 473 77 51J 162 J 78.5 78.5 158W01301
CALCIUM NA NA 77 32100 J 96900 J 62629 62629 158W01301
CHROMIUM 11 91.4 47 1.9J 36J 0.43-1 1.75 2.80 15SW01801
COBALT 73 19 5/7 1.4 4.2J 0.58 - 0.91 1.86 2.46 15SW01701
COPPER 150 9.9 6/7 1.7 J 5.1J 1.1 2.96 3.37 15SW01801
IRON 1100 1000 7/7 306 J 3330 J 1860 1860 15SW01801
LEAD 15 7 5/7 114 29J 0.327 - 0.633 1.50 2.00 15SW01801
MAGNESIUM NA NA 717 6630 J 16100 J 12109 12109 15SW00501
MANGANESE 88 564 77 71.5 463 == 299 299 15SW01301
NICKEL 73 55.4 707 1.54d 8J 3.86 3.86 158W01701
POTASSIUM NA NA 77 1340 J 2640 J 2040 2040 158W01301
SODIUM NA NA 777 15700 J 64700 J 36486 36486 158W00501
VANADIUM 36 12 5/7 1.2J __6.1 1.14 2.51 3.28 15SW01801
ZINC 6/7 5.2J 61.34J 10.6 - 232 26.1 15SW01301
Dissolved Metals (ug/L) .
ALUMINUM, FILTERED 3600 87 3/7 219J 187 8.35-10.6 36.6 79.2 158W01701-F
BARIUM, FILTERED 260 473 77 47.2 J 149 J 72.4 72.4 158W01301-F
CADMIUM, FILTERED 1.8 2.36 217 0.09J 0.36 J 0.04 -0.33 0.108 0.225 158SW01801-F
CALCIUM, FILTERED NA NA 77 25200 99600 J 60086 60086 158W01301-F
COBALT, FILTERED _73 19 77 0.38 J 4.1 1.52 1.52 15SW01701-F
COPPER, FILTERED 150 9.5 77 1.2J 27 J 1.74 1.74 158W01601-F
IRON, FILTERED 1100 1000 57 299 J 952 J 154 - 166 414 547 15SWO01301-F

Dissolved Metals (ug/L) (Continued)



TABLE 3-12

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive Sample of Maximum

Parameter CRITERION | CRITERION Detection Concentration | Concentration | Nondetects Concentration Detections Detection
LEAD, FILTERED 15 5.5 2/7 0.192 J 0.199 J 0.123 - 0.486 0.143 0.196 158W01901-F
MAGNESIUM, FILTERED NA NA 7/7 6410 J 18000 12317 12317 15SW00501-F
MANGANESE, FILTERED 88 564 77 65.8 437 263 263 158W01301-F
NICKEL, FILTERED 73 55.3 77 274 9J 4.46 4.46 158W01701-F
POTASSIUM, FILTERED NA NA yiid 861J 2720 J 1829 1829 158SW01301-F
SELENIUM, FILTERED 18 5 1/7 0.67 J 0.67 J 0.12 - 0.54 0.237 0.670 158SW01301-F
SQDIUM, FILTERED NA NA 77 14500 J 64500 J 35214 35214 158SW00501-F
THALLIUM, FILTERED 0.24 6 277 0.09J 0.1J 0.06 - 0.1 0.0557 0.0950 15SW01801-F
ZINC, FILTERED 1100 126 6/7 . 3.1J 41.14 3.4 10.2 11.6 158W01301-F
Fleld Parameters
DISSOLVED OXYGEN - METER (mg/L) NA NA 5/5 9.53 11.33 10.6 10.6 15SW01501
OXIDATION REDUCTION POTENTIAL (MV) NA NA 77 -15.7 79.3 17.5 17.5 158W01601
PH (S.U.) NA NA 777 7.57 7.93 7.75 7.75 15SW01501
SPECIFIC CONDUCTANCE (MS/CM) NA NA 777 0.375 1.08 0.712 0.712 158W00501
TEMPERATURE (°C) NA NA 77 6.73 11.41 e 9.45 9.45 158SW00501
TURBIBITY (NTU) NA NA 777 9.1 370 99.0 99.0 15SW01301

Data qualifiers {e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.
mg/L - milligrams per liter.

ug/L - micrograms per fiter.

mS/cm - milliSiemens per centimeter.

MV - millivolts.

NA - No applicable criterion.

NTU - Nephelometric turbidity units.

S.U. - Standard units.

et




TABLE 3-13

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARY 15-3

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive [Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration | Concentration { Nondetects Concentration Detections Detection
Volatile Organics (ug/L)
[ACETONE 550 [ 1700 2/2 | 31J | 4J 3.55 3.55 | 15SW00201
Semivolatile Organics (ug/L)
BENZO(A)ANTHRACENE 0.092 0.025 2/2 0.09 J 0.14 0.115 0.115 158W00201
BENZO(A)PYRENE 0.0092 0.014 2/2 0.1 0.16 == 0.130 0.130 158W00201
BENZO(B)FLUORANTHENE 0.092 9.07 2/2 0.22 0.3t 0.265 0.265 158W00201
BENZO(G,H,\PERYLENE 0.26 7.64 2/2 0.1 0.14 - 0.120 0.120 158W00201
BENZO(K)FLUORANTHENE 0.8 NA 2/2 0.08 J 0.13 0.105 0.105 15SW00201
CHRYSENE 1.6 NA 2/2 0.2 0.32 - 0.260 0.260 158W00201
FLUORANTHENE 150 3.6 2/2 0.56 0.95 0.755 0.755 158W00201
INDENO(1,2,3-CD)PYRENE 0.092 4.31 2/2 0.08 J 0.11 0.0950 0.0950 155W00201
PHENANTHRENE 18 0.93 2/2 0.23 042 0.325 0.325 158W00201
PYRENE 18 0.3 2/2 0.41 0.64 0.525 0.525 158W00201
Herbicides (ug/L)
|PENTACHLOROPHENOL 0.56 | 6.9 2/2 ] 0.05 J | 0053 0.0515 0.0515 | 158W00201
Total Metals (ug/l)
ALUMINUM 3600 87 1/2 1080 J 1080 J 41.6 550 1080 15SW00101
BARIUM 260 473 2/2 34.4 J 45.6 J - 40.0 40.0 158W00101
CALCIUM NA NA 2/2 43200 J 50800 J 47000 47000 158W00101
CHROMIUM 11 91.4 1/2 1.94J 1.9J 0.42 1.06 1.90 158SW00101
COBALT 73 19 1/2 1.4 J 1.4J 0.5 0.825 1.40 158W00101
COPPER 150 9.9 2/2 1.34 2.5J === 1.90 1.90 15SW00101
IRON 1100 1000 1/2 1390 J 1390 J 41 705 1390 158W00101
LEAD 15 7 172 1.5J 15J 0.279 0.820 1.50 158W00101
MAGNESIUM NA NA 2/2 8840 J 10300 J 9570 9570 15SW00101
MANGANESE 88 564 2/2 42 107 74.5 74.5 158W00101
NICKEL 73 55.4 2/2 2.2J 434 3.25 3.25 158W00101
POTASSIUM NA NA 2/2 1670 J 1940 J 1805 1805 158W00101
SODIUM NA NA 22 24000 J 28300 J - 26150 26150 158W00101
VANADIUM 3.6 12 1/2 2.1 2.1 1.14 1.34 2.10 158W00101
ZINC 1100 127 1/2 12.7 J 12.7 J 3.5 7.23 12.7 15SW00101
Dissolved Metals (ug/L)
ALUMINUM, FILTERED 3600 87 2/2 25.9 J 2090 1058 1058 158W00201-F
ARSENIC, FILTERED 0.045 148 2/2 1J 17 J 9.00 9.00 158W00101-F
BARIUM, FILTERED 260 473 2/2 41,2 J 46.6 J 43.9 43.9 158W00201-F
CALCIUM, FILTERED NA NA 2/2 42800 J 47600 J 45200 45200 158W00101-F
CHROMIUM, FILTERED 11 78.6 1/2 4.1J 4.1J 0.47 2.17 4.10 158W00201-F
COBALT, FILTERED 73 19 2/2 0.92 J 2.1 1.51 1.51 158W00201-F
COPPER, FILTERED 150 9.5 2/2 1.5 J 5.2 J 3.35 3.35 15SW00201-F
IRON, FILTERED 1100 1000 1/2 2860 J 2860 J 134 1464 2860 15SW00201-F
LEAD, FILTERED 15 5.5 1/2 3.1J 3.1J 0.162 1.59 3.10 158W00201-F
MAGNESIUM, FILTERED NA NA 2/2 7630 9720 8675 8675 15SW0Q0101-F




TABLE 3-13

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARY 15-3

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive [ Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration | Concentration | Nondetects | Concentration Detections Detection
Dissolved Metals (ug/L) (Continued)
MANGANESE, FILTERED 88 564 2/2 92.3 114 103 103 158W00201-F
NICKEL, FILTERED 73 55.3 2/2 3.6J 6.9J 5.25 5.25 158W00201-F
POTASSIUM, FILTERED NA NA 2/2 1630 J 1670 J 1650 1650 158W00101-F
SODIUM, FILTERED NA NA 2/2 19600 J 29400 J 24500 24500 158W00101-F
VANADIUM, FILTERED 3.6 12 1/2 4.2 4.2 1.14 2.39 4.20 156SW00201-F
ZINC, FILTERED 1100 126 2/2 25J 42.7 22.6 22.6 158W00201-F
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA NA 2/2 7.33 11.5 === 9.42 9.42 158W00101
OXIDATION REDUCTION POTENTIAL (MV NA NA 2/2 78.7 81 79.9 79.9 15SW00201
PH NA NA 2/2 7.25 7.86 - 7.56 7.56 158W00101
SPECIFIC CONDUCTANCE (MS/CM) NA NA 2/2 0.48 0.579 0.530 0.530 158W00101
TEMPERATURE (C) NA NA 2/2 9.36 9.7 9.53 9.53 158W00101
TURBIDITY (NTU) NA NA 2/2 45 90 67.5 67.5 15SW00201

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.
mg/L - milligrams per liter.

ug/L - micrograms per liter.

mS/cm - milliSiemens per centimeter.
MV - millivolts.

NA - No applicable criterion.

NTU - Nephselometric turbidity units.




TABLE 3-14

RESULTS FOR CHEMICALS DETECTED iN DOWNGRADIENT STORM SEWER AND QUTFALL

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 4
SAMPLING ROUND o1 01 01 01 01 o1 01 01
LOCATION @ HHRA ERA 15SW/SD004 | 15SW/SD004 | 15SW/SD010 | 15SW/SD010 | 15SW/SD011 | 15SW/SD011 | 15SW/SD006 | 15SW/SD006
SAMPLE NUMBER CRITERION | CRITERION | 15SW00401 | 15SW00401-F | 15SW01001 [ 15SW01001-F| 15SW01101 | 15SW01101-F| 15SW00601 | 15SW00601-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG ORIG
SAMPLE DATE 1/12/2005 1/12/2005 1/12/2005 ' 1/112/2008 1/12/2005 1/12/2005 1/11/2005 1/11/2005
Semivolatile Organics (ug/L)
ACENAPHTHENE 37 27 0.05 U 0.33 0.053 U 0.049 U
ACENAPHTHYLENE 37 4840 0.05 U 0.43 0.053 U 0.049 U
ANTHRACENE 180 0.68 0.05 U 0.36 0.2 0.07 J
BENZO(A)JANTHRACENE 0.092 0.025 0.05 U 84 04
BENZO(A)PYRENE 0.0092 0.014 0.05 U 8 0
BENZO(B)FLUORANTHENE 0.092 9.07 0.05 U
BENZO(G,H,|)PERYLENE 0.26 7.64 0.05 U 0.24
BENZO(K)FLUORANTHENE 0.8 NA 0.05 U 0.19J
BIS(2-ETHYLHEXYL) PHTHALATE 4.8 0.3 1U 1.03 U 0.952 U
CHRYSENE 1.6 NA 0.05 U 0.48
DIBENZO(A, H)ANTHRACENE 0.0092 NA 0.05 U 4 0.049 U
FLUORANTHENE 150 3.6 0.05 U 4.84 1.32
FLUORENE 24 2.4 0.05 U 0.34 0.08 J 0.049 U
INDENO(1,2,3-CD)PYRENE 0.022 4.31 0.05 U 0
NAPHTHALENE 0.62 26 0.05 U 0.12 0.053 U 0.049 U
PHENANTHRENE 18 0.93 0.05 U 4 48 0.47
PYRENE 18 0.3 0.05 U 0
Herbicides (ug/L)
[PENTACHLOROPHENOL 0.56 | 6.9 0.06 J | 0.037 J | 0.033 J 0.075 J
Total Metals (ug/L)
ALUMINUM 3600 87 54.6 J 6 40
BARIUM 260, 473 78.8 J 254 J 794 J 74.4 J
CALCIUM NA NA 68600 J 30400 J 96300 J 81200 J
CHROMIUM 11 91.4 0.94 U 1.3J 3.6 J 0.79 U
COBALT 73 19 0.16 U 0.53 U 0.53 U 5.8 J
COPPER 150 9.9 1.6 J 2.6J 8.1J 1.4 J
IRON 1100 1000 49.9 U 764 J 976 J 699 J
LEAD 15 7 0.369 U 1.6J 1.8 J 0.48 U
MAGNESIUM NA NA 12000 J 8600 J 18900 J 18700 J
MANGANESE 88 564 6.4 J 48.1 36.5 J
NICKEL 73 55.4 1.4 J 1.9 J 23J 3.7J
POTASSIUM NA NA 757 J 2250 J 6500 J 2350 J
SELENIUM 18 5 1.3J 0.65 U 0.45 U 0.56 U
SODIUM NA NA 126000 J 15600 J 135000 J 59400 J
VANADIUM 3.6 12 1.14 U 1.4 4 1.6 J 1.14 U
ZINC 1100 127 102 J 28.7J 334J 252 J




TABLE 3-14

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT STORM SEWER AND OUTFALL

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 4
SAMPLING ROUND o1 01 01 01 o1 01 o1 o1
LOCATION HHRA ERA | 15SW/SD004 | 15SW/SD004 | 15SSW/SD010 | 15SW/SD010 | 15SW/SD011 | 15SW/SD011 | 15SW/SD006 | 15SW/SD006
SAMPLE NUMBER CRITERION | CRITERION | 155W00401 | 15SW00401-F | 15SW01001 | 15SW01001-F| 15SW01101 | 15SW01101-F | 15SW00601 | 15SW00601-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG ORIG
SAMPLE DATE 1/12/2005 1/12/2005 1/12/2005 1/12/2005 1/12/2005 1/12/2005 1/11/2005 1/11/2005
Dissolved Metals (ug/L) .
ALUMINUM, FILTERED 3600 87 8.35 U 29.8J 10.1J 8.35 U
BARIUM, FILTERED 260 473 78.9 J 18.7J 88.8 J 74.4 J
CALCIUM, FILTERED NA NA 72500 J 30400 J 99600 J 87200 J
CHROMIUM, FILTERED 11 78.6 13U 0.98 U 3.4J 0.52 U
COBALT, FILTERED 73 19 0.26 J 0.27J 027 J 6.1
COPPER, FILTERED 150 95 3.2 1) 5J 16 J
IRON, FILTERED 1100 1000 311.d 120 U 422 4 210U
MAGNESIUM, FILTERED NA NA 14100 10000 21700 19900
MANGANESE, FILTERED 88 564 6.1J 31 47 J
NICKEL, FILTERED 73 55.3 3.8 J 2J 4.3J 5.1 J
POTASSIUM, FILTERED NA NA 788 J 2260 J 7590 J 2530 J
SELENIUM, FILTERED _ 18 5 11J 0.45 U 0.34 U 0.55 U
SODIUM, FILTERED NA NA 132000 J 76100 J 141000 J 59800 J
ZINC, FILTERED 1100 126 88 J 21J 5J 15.7 J
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA NA 10.76 10.38 9.66 10.47
OXIDATION REDUCTION POTENTIAL (MV) NA NA 53.1 32.7 1155 30.4
PH (S.U) NA NA 7.76 7.84 7.61 7.75
SPECIFIC CONDUCTANCE (MS/CM) NA NA 0.72 0.237 0.946 1.028
TEMPERATURE (°C) NA NA 12.21 12.94 13.33 10.97
TURBIDITY (NTU) NA NA 5.3 35 12 13

Sy 2

ety



TABLE 3-14

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT STORM SEWER AND OUTFALL
SURFACE WATER SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 3 0OF 4
SAMPLING ROUND 01 01
LOCATION O HHRA ERA 15SW/SD009 | 15SW/SD009
SAMPLE NUMBER CRITERIA | CRITERIA | 15SW00801 15SW00901-F
SAMPLE CODE NORMAL NORMAL
SAMPLE DATE 1/12/2005 1/12/2005
Semivolatile Organics (ug/L)
ACENAPHTHENE 37 27 0.048 U
ACENAPHTHYLENE 37 4840 0.048 U
ANTHRACENE 180 0.68 0.048 U
BENZO(AJANTHRACENE 0.092 0.025 0.048 U
BENZO(A)PYRENE 0.0092 0.014 0.048 U
BENZO(B)FLUORANTHENE 0.092 9.07 0.048 U
BENZO(G,H,)PERYLENE 0.26 7.64 0.048 U
BENZO(K)FLUORANTHENE 0.8 NA 0.048 U
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 0.3 0.952 U
CHRYSENE 1.6 NA 0.048 U
DIBENZO(A,H)ANTHRACENE 0.0092 NA 0.048 U
FLUORANTHENE 150 3.6 0.048 U
FLUORENE 24 2.4 0.048 U
INDENO(1,2,3-CD)PYRENE 0.022 4,31 0.048 U
NAPHTHALENE 0.62 26 0.048 U
PHENANTHRENE 18 0.93 0.048 U
PYRENE 18 0.3 0.06 J
Herbicides (ug/L)
[PENTACHLOROPHENOL ] 0.56 | 6.9 0.022 J
Total Metals (ug/L)
ALUMINUM 3600 87 61.2J
BARIUM 260 473 61.7 J
CALCIUM NA NA 69200 J
CHROMIUM 11 91.4 0.97 U
COBALT 73 19 1.7 J
COPPER 150 9.9 1.3J
IRON 1100 1000 911 J
LEAD 15 7 0.387 U
MAGNESIUM NA NA 12700 J
MANGANESE 88 564 4
NICKEL 73 55.4 0.88 U
POTASSIUM NA NA 1350 J
SELENIUM 18 5 0.66 U
SODIUM NA. NA 74400 J
VANADIUM 3.6 12 1.14 U
ZINC 1100 127 18.5 J




TABLE 3-14

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT STORM SEWER AND QUTFALL
SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 4
SAMPLING ROUND o1 01
LOCATION HHRA ERA 15SW/SD009 | 15SW/SD009
SAMPLE NUMBER CRITERIA | CRITERIA | 15SW00901 | 15SWO00901-F
SAMPLE CODE NORMAL NORMAL
SAMPLE DATE 1/12/2005 1112/2005
Dissolved Metals (ug/L)
ALUMINUM, FILTERED 3600 87 8.35 U
BARIUM, FILTERED 260 473 61.1J
CALCIUM, FILTERED NA NA 70300 J
CHROMIUM, FILTERED 11 78.6 0.87 U
COBALT, FILTERED 73 19 2
COPPER, FILTERED 150 9.5 1.8J
IRON, FILTERED 1100 1000 425 J
MAGNESIUM, FILTERED NA NA 15400
MANGANESE, FILTERED 88 564 4
NICKEL, FILTERED 73 55.3 324
POTASSIUM, FILTERED NA NA 1560 J
SELENIUM, FILTERED 18 - 5 0.46 U
SODIUM, FILTERED NA NA 75000 J
ZINC, FILTERED 7100 126 20.2 J
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA- NA 10.14
OXIDATION REDUCTION POTENTIAL (MV) NA NA -6.8
PH NA NA 7.03
SPECIFIC CONDUCTANCE (MS/CM) NA NA 0.522
TEMPERATURE (C) NA NA 10.48
TURBIDITY (NTU) NA NA 8.3

blank cell indicates no analysis was conducted for the parameter.

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius.

ERA - Ecological Risk Assessment.

HHRA - Human Health Risk Assessment.

mg/L - milligrams per liter.

ug/L - micrograms per liter.

mS/cm - milliSiemens per centimeter.

MV - millivolts.

NA - No applicable criterion.

NTU - Nephelometric turbidity units.



RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

TABLE 3-15

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 4
STREAM ORDER TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2| TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2
LOCATION HHRA ERA 15SW/SD005 15SW/SD005 | 15SW/SD013 | 15SW/SD013 | 15SW/SD015 | 15SW/SD015 | 15SW/SD016
SAMPLE NUMBER CRITERION | CRITERION | 15SW00501 15SW00501-F | 15SW01301 | 15SW01301-F | 15SW01501 | 15SW01501-F | 15SW01601
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005
Semivolatile Organics (ug/L)
ACENAPHTHENE 37 27 0.048 U 0.06 J 0.05 U | 0040U |
ANTHRACENE 180 0.68 0.048 U 0.05U 0.05 U 0.049 U
BENZO(A)ANTHRACENE 0.092 0.025 0.048 U 0.05 U 0.05 U
BENZO(A)PYRENE 0.0092 0.014 0.048 U 0.05 U 0.05 U
BENZO(B)FLUORANTHENE 0.092 9.07 0.048 U 0.05 U 0.05 U
BENZO(G,H,)PERYLENE 0.26 7.64 0.048 U 0.05 U 0.05U
BENZO(K)FLUORANTHENE 0.8 NA 0.048 U 0.05 U 0.05 U
CHRYSENE 1.6 NA 0.048 U 0.05 U 0.05 U
FLUORANTHENE 150 3.6 0.048 U 0.1 0.15 ]
INDENO(1,2,3-CD)PYRENE 0.092 4.31 0.048 U 0.05 U 0.05 U 0.09 J
NAPHTHALENE 0.62 26 0.048 U 0.05 J 0.05 U 0,049 U
PHENANTHRENE 18 0.93 0.048 U 0.06 J 0.09J 0.34
PYRENE 18 0.3 0.05 J 0.09 J 0.12
Herbicides (ug/L)
{PENTACHLOROPHENOL 0.56 6.9 1 i i o0028J | 0.037 J | 0.065J |
Total Metals (ug/L)
ALUMINUM 3600 87
ANTIMONY 1.5 80 0.25 U 0.23 U
ARSENIC 0.045 148 05U 0.29 U 1.2 U
BARIUM 260 473 84.1J 162 J 51J 55.6 J
CALCIUM NA NA 86900 J 96900 J 47800 J 64100 J
CHROMIUM 11 91.4 06U 1y 0.43 U 3.5
COBALT 73 19 0.91U 1.4 J 0.58 U 3.7
COPPER 150 9.9 1.1 U 4.9J 1.7.J 3.4
IRON 1100 1000 4314 66 306 J 0
LEAD 15 7 0.327 U 23J 0.633 U | 25
MAGNESIUM NA NA 16100 J 15400 J 10800 J 12600 J
MANGANESE 88 564 71.5
NICKEL 73 55.4 1.5 J 1.9J - 23J 7.8J
POTASSIUM NA NA 2230 J 2640 J 1800 J 2300 J
SODIUM NA NA 64700 J 15700 J 21400 J 46500 J
VANADIUM 3.6 12 1.14 U 1.2 J 1.14 U 8
ZINC 0 0 6 5
Dissolved Metals (ug/L)
ALUMINUM, FILTERED 3600 87 8.35U 8.35 U 28.6 J
BARIUM, FILTERED 260 473 80 J 149 J 50.5 J
CADMIUM, FILTERED 1.8 2.36 0.04 U 0.33 U 0.05 U
CALCIUM, FILTERED NA NA 83400 J 99600 J 46800 J
COBALT, FILTERED 73 19 0.96 J 1.1 0.55 J




TABLE 3-15

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 4
STREAM ORDER TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2| TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 16-1/15-2 | TRIB 15-1/15-2
LOCATION HHRA ERA 15SW/SD005 158SW/SD005 15SW/SD013 | 15SW/SD013 | 15SW/SD015 | 15SW/SD015 | 15SW/SD016
SAMPLE NUMBER CRITERION | CRITERION 15SW00501 15SW00501-F 15SW01301 | 15SW01301-F [ 15SW01501 15SW01501-F | 15SW01601
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005
Dissolved Metals (ug/L)
COPPER, FILTERED 150 9.5 1.7.J 2J 1.24J
IRON, FILTERED 1100 1000 359 J 952 J 154 U
LEAD, FILTERED 15 5.5 0.206 U 0.199 U 0.204 U
MAGNESIUM, FILTERED NA NA 18000 16000 10700
MANGANESE, FILTERED 88 564 4 65.8
NICKEL, FILTERED 73 55.3 3.3J 34J 324
POTASSIUM, FILTERED NA NA 2420 J 2720 J 1660 J
SELENIUM, FILTERED 18 5 0.54 U 0.67 J 012 Y
SODIUM, FILTERED NA NA 64500 J 15300 J 21500 J
THALLIUM, FILTERED 0.24 6 0.06 U 0.08 U 0.1 U
ZINC, FILTERED 1100 126 74J 41.1J 3.1J
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA NA 9.563 10.39 11.33 11.08
OXIDATION REDUCTION POTENTIAL (MV) NA NA 24.3 -0.1 3.4 79.3
PH NA NA 7.64 7.7 7.93 7.86
SPECIFIC CONDUCTANCE (MS/CM) NA NA 1.08 0.783 0.518 0.771
TEMPERATURE (C) NA NA 11.41 9.64 9.84 10.27
TURBIDITY (NTU) NA NA 9.1 370 19 140




TABLE 3-15

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2
SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 4
STREAM ORDER TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 156-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2
LOCATION HHRA ERA 15SW/SD016 | 15SW/SDo17 15SW/SD017 15SW/SD018 15SW/SD018 15SW/SD019 15SW/SD019
SAMPLE NUMBER CRITERION | CRITERION | 15SW01601-F 15SW01701 15SW01701-F 15SW01801 15SW01801-F 15SW01901 15SW01901-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2005 1/9/2005 1/9/2005 1/9/2005 1/9/2005
Semivolatile Organics (ug/L)
ACENAPHTHENE 37 27 | 0.048U | 0.052 U 0.049 U
ANTHRACENE 180 0.68 0.05 J 0.052 U 0.049 U
BENZO(A)ANTHRACENE 0.092 0.025 0.052 U 0.049 U
BENZO(A)PYRENE 0.0092 0.014 0.052 U 0.049 U
BENZO(B)FLUORANTHENE 0.092 9.07 0.052 U 0.049 U
BENZO(G,H,|)PERYLENE 0.26 7.64 0.11 0.052 U 0.049 U
BENZO(K)FLUORANTHENE 0.8 NA 0.14 0.052 U 0.049 U
CHRYSENE 1.6 NA 0.21 0.052 U 0.049 U
FLUORANTHENE 150 3.6 0.71 0.052 U 0.049 U
INDENO(1,2,3-CD)PYRENE 0.092 4.31 0.08 J 0.052 U 0.049 U
NAPHTHALENE 0.62 26 0.048 U 0.052 U 0.049 U
PHENANTHRENE 18 0.93 0.28 0.052 U 0.049 U
PYRENE 18 0.3 0.052 U 0.049 U
Herbicides (ug/L)
[PENTACHLOROPHENOL 0.56 6.9 | [ 0.062J [ 0.013U 0.013 U 1
Total Metals (ug/L)
ALUMINUM 3600 87 0
ANTIMONY 1.5 80 0.19 U 0.34 U 0.19 U
ARSENIC 0.045 148 0.69 U 4 0.73 U
BARIUM 260 473 61J 72.4J 63.4 J
CALCIUM NA NA 71600 J 39000 J 32100 J
CHROMIUM 11 91.4 1.9J 364 2.2J
COBALT 73 19 4.2 1.6 1.4
COPPER 150 9.9 1.9 J 5.1J 3.2J
IRON 1100 1000 430 60
LEAD 15 7. 1.1J 2.9J 1.2J
MAGNESIUM NA NA [ 15200 J 8030 J 6630 J
MANGANESE 88 564 404 9 4
NICKEL 73 55.4 8J 3.2 2.3
POTASSIUM NA NA 2420 J 1550 J 1340 J
SODIUM NA NA 58900 J 29800 J 18400 J
VANADIUM 3.6 12 1.9J 3.4
ZINC 0 0 10.6 U
Dissolved Metals (ug/L)
ALUMINUM, FILTERED 3600 87 21.9J 8 10.2 U 10.6 U
BARIUM, FILTERED 260 473 4724 56.4 J 717 J 51.9 J
CADMIUM, FILTERED 1.8 2.36 0.15 U 0.04 U 0.36 J 0.09 J
CALCIUM, FILTERED NA NA 61800 J 69600 J 34200 25200
COBALT, FILTERED 73 19 2.6 4.1 0.38 J 0.94 J




TABLE 3-15

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2
SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 4
STREAM ORDER TRIB 15-1/15-2 [ TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2 | TRIB 15-1/15-2
LOCATION HHRA ERA 15SW/SD016 15SW/SD017 15SW/SD017 15SW/SDo18 15SW/SD0o18 15SW/SD019 15SW/SD019
SAMPLE NUMBER CRITERION | CRITERION | 15SW01601-F 158W01701 158W01701-F 15SW01801 15SW01801-F 155W01901 158W01901-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2005 1/9/2005 1/9/2005 1/9/2005 1/9/2005
Dissolved Metals (ug/L) (Continued)
COPPER, FILTERED 150 9.5 2.7 J 1.9 J 1.4J 1.3J
{RON, FILTERED 1100 1000 166 U 643 J 299 J 484 J
LEAD, FILTERED 15 5.5 0.123 U 0.486 U 0.192 J 0.199 J
MAGNESIUM, FILTERED NA NA 12100 14800 8210 J 6410 J
MANGANESE, FILTERED 88 564 98 87.7 J
NICKEL, FILTERED j 73 55.3 6.6 J 9 J 3J 27J
POTASSIUM, FILTERED NA NA 1900 J 2140 J 1100 J 861 J
SELENIUM, FILTERED 18 5 0.31 U 045U 0.29 U 0.27 U
SODIUM, FILTERED NA NA 49300 J 59600 J 21800 J 14500 J
THALLIUM, FILTERED 0.24 6 0.08 U 0.08 U 014 0.09 J
ZINC, FILTERED 1100 126 4.3 J 10.4 J 3.4 U 3.7 J
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA NA 10.57
OXIDATION REDUCTION POTENTIAL (MV) NA NA 4.4 27 -15.7
PH NA NA 7.74 7.57 7.82
SPECIFIC CONDUCTANCE (MS/CM) NA NA 0.947 0.512 0.375
TEMPERATURE (°C) NA NA 10.87 6.73 7.37
TURBIDITY (NTU) NA NA 60 70 25

Blank cell indicates no analysis was conducted for the parameter.

Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius.
ERA - Ecological Risk Assessment.

HHRA - Human Health Risk Assessment.

mg/L. - miliigrams per liter.

ug/L. - micrograms per liter.
mS/cm - milliSiemens per centimeter.
MV - millivolts.

NA - No applicable criterion.

NTU - Nephelometric turbidity units.

Whgpiss”




TABLE 3-16

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARY 15-3
SURFACE WATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2
STREAM ORDER TRIB 15-3 TRIB 15-3 TRIB 15-3 TRIB 15-3
LOCATION HHRA ERA 15SW/SD001 | 15SW/SD001 | 15SW/SD002 | 15SW/SD002
SAMPLE NUMBER CRITERION | CRITERION | 15SW00101 | 15SW00101-F | 15SW00201 | 15SW00201-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2008 1/11/2005
Volatile Organics (ug/L)
[ACETONE [ 550 [ 1700 | 31J | 44 | |
Semivolatile Organics (ug/L)
BENZO(A)ANTHRACENE 0.092 0.025 9 4
BENZO(A)PYRENE 0.0092 0.014 0.16
BENZO(B)FLUORANTHENE 0.092 9.07
BENZO(G,H,)PERYLENE 0.26 7.64 0.1 0.14
BENZO(K)FLUORANTHENE 0.8 NA 0.08 J 0.13
CHRYSENE 1.6 NA 0.2 0.32
FLUORANTHENE 150 3.6 0.56 0.95
INDENO(1,2,3-CD)PYRENE 0.092 4.31 0.08 J 0
PHENANTHRENE 18 0.93 0.23 0.42
PYRENE 18 0.3 4
Herbicides (ug/L) .
[PENTACHLOROPHENOL | 056 | 6.9 ] 0054 | 0.053J |
Total Metals (ug/L) )
ALUMINUM 3600 87 1080 J 416U -
BARIUM 260 473 45.6 J 34.4J
CALCIUM NA NA 50800 J 43200 J
CHROMIUM 11 91.4 1.9J 0.42U
COBALT 73 19 1.4 05U
COPPER 150 9.9 25 1.3J
[RON 1100 1000W 41U
LEAD 15 7 150 | 0.279 U
MAGNESIUM NA NA 10300 J 8840 J
MANGANESE 88 564 0 42
NICKEL 73 55.4 43 2.2
POTASSIUM NA NA 1940 J 1670 J
SODIUM NA NA 28300 J 24000 J
VANADIUM 3.6 12 2.1 1.14 U
ZINC 1100 127 12.7 J 35U
Dissolved Metals (ug/L)
ALUMINUM, FILTERED 3600 87 | 25.9 J
ARSENIC, FILTERED 0.045 148
BARIUM, FILTERED 260 473 412 46.6 J
CALCIUM, FILTERED NA NA 47600 J 42800 J
CHROMIUM, FILTERED 11 78.6 0.47 U 41
COBALT, FILTERED 73 19 0.92 J 2.1
COPPER, FILTERED 150 9.5 1.5 52 J
IRON, FILTERED 1100 1000 134 U




TABLE 3-16

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARY 15-3

SURFACE WATER SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2
STREAM ORDER TRIB 15-3 TRIB 15-3 TRIB 15-3 TRIB 15-3
LOCATION HHRA ERA 15SW/SD001 | 15SW/SD001 | 15SW/SD002 | 15SW/SD002
SAMPLE NUMBER CRITERION | CRITERION | 15SW00101 15SW00101-F 15SW00201 15SW00201-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2008 1/11/2005
Dissolved Metals (ug/L) (Continued)
LEAD, FILTERED 15 5.5 0.162U | ] 31J ]
MAGNESIUM, FILTERED NA NA 9720 7630
MANGANESE, FILTERED 88 564 9 q
NICKEL, FILTERED 73 55.3 36J 6.9J
POTASSIUM, FILTERED NA NA 1670 J 1630 J
SODIUM, FILTERED NA NA 29400 J 19600 J
VANADIUM, FILTERED 3.6 12 1.14 U
ZINC, FILTERED 1100 126 254J 42.7
Field Parameters i
DISSOLVED OXYGEN - METER (mg/L) NA NA 11.5 7.33
OXIDATION REDUCTION POTENTIAL (MV) NA NA 78.7 81
PH NA NA 7.86 7.25
SPECIFIC CONDUCTANCE (MS/CM) NA NA 0.579 0.48
TEMPERATURE (°C) NA NA 9.7 9.36
TURBIDITY (NTU) NA NA 45 90

Blank cell indicates no analysis was conducted for the parameter.

Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.
mg/L - milligrams per liter.

ug/L - micrograms per liter.

mS/cm - milliSiemens per centimeter.
MV - millivolts.

NA - No applicable criterion.

NTU - Nephelometric turbidity units.



TABLE 3-17

DESCRIPTIVE STATISTICS FOR UPGRADIENT SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive | Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration Concentration Nondetects Concentration Detections Detection
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 20.2 1/2 5J 5J 4.1 3.53 5.00 158D0140006
ACENAPHTHENE 370000 6.71 2/2 27 36 - 31.5 31.5 158D0260006
ANTHRACENE 2200000 57.2 2/2 71 89 - 80.0 80.0 158D0260006
BENZO(A)ANTHRACENE 620 108 2/2 270 330 - 300 300 15SD0260006
BENZO(A)PYRENE 62 150 2/2 330 390 360 360 158D0260006
BENZO(B)FLUORANTHENE 620 10400 2/2 340 440 390 390 158D0260006
BENZO(G,H,NPERYLENE 50000 170 2/2 200 400 300 300 158D0140006
BENZO(K)FLUORANTHENE 6200 240 2/2 190 310 - 250 250 158D0260006
CHRYSENE 62000 166 2/2 350 390 370 370 158D0260006
DIBENZO(A H)ANTHRACENE 62 33 2/2 38 65 51.5 51.5 158D0140006
FLUORANTHENE 230000 423 2/2 720 1000 860 860 158D0260006
FLUORENE 270000 77.4 2/2 34 47 40.5 40.5 158D0260006
INDENQO(1,2,3-CD)PYRENE 620 200 2/2 180 310 245 245 155D0140006
NAPHTHALENE 5600 176 2/2 8J 10 9.00 9.00 15SD0140006
PHENANTHRENE 230000 204 2/2 560 630 595 595 15500260006
PYRENE 230000 195 212 690 960 825 825 158D0260006
Pesticides/PCBs (ug/kg)
[4,4-DDT | 1700 [ 416 | 1/1 | 4.2 | 4.2 | | 4.20 | 4.20 | 15SD0140006
Herbicides (ug/kg)
|PENTACHLOROPHENOL | 3000 | 23000 | 1/1 | 1.54d | 1.5J ] | 1.50 | 1.50 | 155D0140006
Inorganics (mg/kg)
ALUMINUM 7600 NA 2/2 10100 J 14400 J 12250 12250 15SD0140006
ANTIMONY 3.1 NA 1/2 0.59 J 0.59 J 1.1 0.570 0.590 15SD0260006
ARSENIC 0.39 9.79 2/2 7.94J 20.9 J 14.4 14.4 158D0140006
BARIUM 540 NA' 2/2 109 J 128 J 119 119 158D0140006
BERYLLIUM 15 NA 2/2 0.86 J 1.84J 1.33 1.33 15SD0140006
CADMIUM 3.7 0.99 2/2 0.2J 0.65 J 0.425 0.425 158D0140006
CALCIUM NA NA 2/2 3800 J 4910 J 4355 4355 158D0140006
CHROMIUM 22 43.4 2/2 29.1J 46.1 J 37.6 37.6 158D0140006
COBALT 140 50 2/2 37.1J 85.94J 61.5 61.5 15SD0140006
COPPER 310 31.6 2/2 10.7 J 17.3J 14.0 14.0 15800140006
IRON 2300 NA 2/2 28200 J 61000 J 44600 44600 15SD0140006
LEAD 400 35.8 2/2 247 J 35J 29.9 29.9 158D0140006
MAGNESIUM NA NA 2/2 1210 J 1780 J 1495 1495 158D0140006
MANGANESE 180 NA 2/2 2160 J 5160 J 3660 3660 158D0140006
MERCURY : 2.3 0.174 1/2 0.035 J 0.035 J 0.007 0.0193 0.0350 158D0140006
NICKEL 160 22.7 2/2 30.3 J 64.5 J - 47.4 47.4 158D0140006
POTASSIUM NA NA 2/2 993 1440 J 1217 1217 158D0140006
SELENIUM 39 NA 2/2 0.37 J - 0.96 J 0.665 0.665 158D0140006
THALLIUM 0.52 NA 1/2 0.22J 0.22 J 0.23 0.168 0.220 158D0260006
VANADIUM 7.8 NA 2/2 24.6 J 42.4 J 33.5 33.5 158D0140006
ZINC 2300 121 2/2 57.8 J 161 109 109 15500140006




TABLE 3-17

DESCRIPTIVE STATISTICS FOR UPGRADIENT SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive [Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration Concentration Nondetects | Concentration Detections Detection

Miscellaneous Parameters (Percent) ‘

SILT/CLAY NA NA 1/1 20 20 20.0 20.0 158D0260006
SIEVE 1" NA NA 11 0 0 e --- - 158D0260006
SIEVE 1-1/2" NA NA i1 0 0 158D0260006
SIEVE 2" NA NA 11 0 0 15SD0260006
SIEVE 3" NA NA 1N 0 0 - 15800260006
SIEVE 3/4" NA NA 1/1 2 2 - 2.00 2.00 158D0260006
SIEVE 3/8" NA NA 11 1 1 1.00 1.00 158D0260006
SIEVE NO. 004 NA NA 1/1 1 1 1.00 1.00 15800260006
SIEVE NO. 010 NA NA 11 4 4 4.00 - 400 15500260006
SIEVE NO. 020 NA NA /1 9 9 9.00 9.00 15800260006
SIEVE NO. 040 NA NA 11 9 9 - 9.00 9.00 15SD0260006
SIEVE NO. 060 NA NA 1/1 12 12 12.0 12.0 158D0260006
SIEVE NO. 140 NA NA 1/1 30 30 - 30.0 30.0 15SD0260006
SIEVE NO. 200 NA NA /1 12 12 12.0 12.0 15800260006
TOTAL ORGANIC CARBON (mg/kg) NA NA 1 9200 J 9200 J 9200 - 9200 158D0260006

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.
ERA - Ecological Risk Assessment.

HHRA - Human Health Risk Assessment.

mg/kg - milligrams per kilogram.

ug/kg - micrograms per kilogram.

NA - No applicable criterion.




TABLE 3-18

RESULTS FOR CHEMICALS DETECTED IN UPGRADIENT SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA

LOCATION 15SW/SD003 15SW/SD014 15SW/SD026
SAMPLE NUMBER HHRA ERA 155D0030006 155D0140006 155D0260006
SAMPLE CODE CRITERION | CRITERION NOT FOUND NORMAL NORMAL
DEPTH RANGE 0-0.5 0-0.5 0-05
SAMPLE DATE 1/11/2005 1/11/2005 6/7/2005
Semivolatile Organics (ug/kg)

2-METHYLNAPHTHALENE 5600 20.2 | 5J 4.1U
ACENAPHTHENE 370000 6.71

ANTHRACENE 2200000 57.2

BENZO(A)ANTHRACENE 620 108

BENZO(A)PYRENE 62 150

BENZO(B)FLUORANTHENE 620 10400

BENZO(G,H,)PERYLENE 50000 170

BENZO(K)FLUORANTHENE 6200 240

CHRYSENE 62000 166

DIBENZO(A H)ANTHRACENE 62 33

FLUORANTHENE 230000 423

FLUORENE 270000 77.4

INDENO(1,2,3-CD)PYRENE 620 200

NAPHTHALENE 5600 176

PHENANTHRENE 230000 204

PYRENE 230000 195

Pesticides/PCBs (ug/kg)

[4,4-DDT [ 1700 416 |

Herbicides (ug/kg)

[PENTACHLOROPHENOL 3000 23000 | | 1.5J | |
Inorganics (mg/kg)

ALUMINUM 7600 NA 14400 J 10100 J
ANTIMONY 3.1 NA
ARSENIC 0.39 9.79 20.9 J 794
BARIUM 540 NA 128 J 109 J
BERYLLIUM 15 NA 1.8 J 0.86 J
CADMIUM 3.7 0.99 0.65 J 0.2J
CALCIUM NA NA 4910 J 3800 J
CHROMIUM 22 43.4 6 9
COBALT 140 50 85.9 37.1J
COPPER 310 31.6 17.3 4 10.7 J
IRON 2300 NA 00 8200
LEAD 400 35.8 354 24.7 J
MAGNESIUM NA NA | 1780 J 1210 J
MANGANESE 180 NA 0 y
MERCURY 2.3 0.174 0.035 J 0.007 UJ
NICKEL 160 22.7 4 0
POTASSIUM NA NA 1440 J 993
SELENIUM 39 NA 0.96 J 037 J
THALLIUM 0.52 NA 0.23 U 0.22 J
VANADIUM 7.8 NA -Elﬁm-
ZINC 2300 121 57.8J
Miscellaneous Parameters (%)

PERCENT SILT/CLAY NA NA 20
SIEVE 1* NA NA 0
SIEVE 1-1/2* NA NA 0
SIEVE 2* NA NA 0
SIEVE 3" NA NA 0
SIEVE 3/4 NA NA 2
SIEVE 3/8" NA NA 1
SIEVE NO. 004 NA NA 1
SIEVE NO. 010 NA NA 4
SIEVE NO. 020 NA NA 9
SIEVE NO. 040 NA NA 9
SIEVE NO. 060 NA NA 12
SIEVE NO. 140 NA NA 30
SIEVE NO. 200 NA NA 12
TOTAL ORGANIC CARBON (mg/kg) NA NA 9200 J

Blank cell indicates no analysis was conducted for the parameter.

Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

mg/kg - milligrams per kilogram.
ug/kg - micrograms per kilogram.



TABLE 3-19

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT STORM SEWER AND OUTFALL SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA

| HHRA I ERA | Frequency of Minimum Maximum Range of I Mean Average of Positive | Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration | Concentration | Nondetects Concentration Detections Detection
Volatile Organics (ug/kg)

{ACETONE [ 1400000 | 9.9 | 2/2 | 2J ] 8 J ] | 5.00 | 5.00 | 158D0080006
Semivolatile Organics (ug/kg) :

2-METHYLNAPHTHALENE 5600 20.2 1/2 47 47 16.3 27.6 47.0 15500060006
ACENAPHTHENE 370000 6.71 2/2 18 J 560 - 289 289 15800060006
ANTHRACENE 2200000 57.2 2/2 25 J 1300 ol 663 663 155D0060006
BENZO(AJANTHRACENE 620 108 2/2 100 J 3300 1700 1700 15SD0060006
BENZO(A)PYRENE 62 150 2/2 120 J 3700 J o 1910 1910 15SD0060006
BENZO(B)FLUORANTHENE 620 10400 2/2 150 J 4300 J 2225 2225 15SD0060006
BENZO(G,H,hPERYLENE 50000 170 2/2 160 J 3800 J 1980 1980 158D0060006
BENZO(K)FLUORANTHENE 6200 240 2/2 89 J 1900 J 995 995 15800060006
BIS(2-ETHYLHEXYL) PHTHALATE 35000 182 2/2 270 J 280 J 275 275 155D0090006
CHRYSENE 62000 166 2/2 160 J 4100 2130 2130 15800060006
DIBENZO(A HJANTHRACENE 62 33 1/2 700 J 700 J 16.3 354 700 15SD0060006
DIBENZOFURAN 15000 449 1/2 420 420 82.6 231 420 155D0060006
FLUORANTHENE 230000 423 2/2 X 340 12000 6170 6170 15SD0060006
FLUORENE 270000 77.4 2/2 20J 820 420 420 15SD0060006
INDENO(1,2,3-CD)PYRENE 620 200 2/2 120 J 3100 J 1610 1610 15500060006
NAPHTHALENE 5600 176 1/2 140 140 16.3 74.1 140 15SD0060006
PHENANTHRENE 230000 204 2/2 250 9100 4675 4675 15500060006
PYRENE 230000 195 2/2 340 J 16000 J 8170 8170 155D0060006
Pesticides/PCBs (ug/kg)

[4.4-DDD [ 2400 | 488 | 1/2 | 1.7 J I 1.7 J I 1.62 [ 1.26 ] 1.70 [ 15SD0090006
14,4-DDT [ 1700 | 416 | 2/2 | 4.9 [ 6.2 ] ] 5.55 { 5.55 | 15SD0090006
Herbicides {ug/kg)

[PENTACHLOROPHENOL [ 3000 | 23000 | 1/2 I 4.9 J T 4.9 J ] 0.54 I 2.59 [ 4.90 [ 155D0090006 |
Inorganics (mg/kg) -

ALUMINUM 7600 NA 2/2 4010 J 6850 J 5430 5430 158D0060006
ARSENIC 0.39 9.79 2/2 3.6 J 4.9 J 4.25 4.25 15SD0060006
BARIUM 540 NA 2/2 23.5 J 60.4 J 42.0 42.0 15SD0060006
CADMIUM 3.7 0.99 2/2 0.42 J 0.63 J 0.525 0.525 158D0090006
CALCIUM NA * NA 2/2 88000 J 129000 J 108500 108500 15SD0090006
CHROMIUM 22 43.4 2/2 14.1J 39.6 J 26.9 26.9 15500090006
COBALT 140 50 2/2 384J 8J 5.90 5.90 15500060006
COPPER 310 31.6 2/2 8.4 J 12.2 J 10.3 10.3 15500060006
{RON 2300 NA 2/2 9670 J 11800 J - - 10735 10735 15S8D0060006
LEAD 400 35.8 2/2 39.7 J 133 J 86.4 86.4 155D0090006
MAGNESIUM NA NA 2/2 9260 J 14500 J 11880 11880 158D0090006
MANGANESE 180 NA 2/2 323 J 1050 J 687 687 155D0060006
MERCURY 2.3 0.174 2/2 0.015 J 0.085 J 0.0500 0.0500 15SD0060006
NICKEL 160 22.7 2/2 9.2 J 10.2 J 9.70 9.70 158D0060006
POTASSIUM NA NA 22 589 J 850 J 720 720 158D0060006
SODIUM NA NA 1/2 117 J 117 J 108 85.5 117 158D0090006
VANADIUM 7.8 NA 2/2 13.5J 17 J 15.3 15.3 15800060006
ZINC 2300 121 2/2 56.5 163 110 110 158D0090006

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.
ERA - Ecological Risk Assessment.

HHRA - Human Health Risk Assessment.

mg/kg - milligrams per kilogram.

ug/kg - micrograms per kilogram.

NA - No applicable criterion.



TABLE 3-20

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive
Parameter CRITERIA | CRITERIA Detection Concentration | Concentration | Nondetects | Concentration Detects Sample of Maximum Detect
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 20.2 7/10 4J 100 4.37 - 155 19.8 25.7 158D0150006
ACENAPHTHENE 370000 6.71 9/10 6J 850 4.37 202 224 15800150006
ACENAPHTHYLENE 370000 5.87 4/10 6J 48 3.81-155 11.6 22.5 155D0180006
ANTHRACENE 2200000 57.2 9/10 18 1800 4.37 439 488 158D0150006
BENZO(AJANTHRACENE 620 108 10/10 13 3700 J - 1209 1208 158500240006
BENZO(A)PYRENE 62 150 10/10 15 4500 J 1285 1285 158D0240006
BENZO(B)FLUORANTHENE 620 10400 10/10 18 6000 J 1509 1509 158D0240006
BENZO(G.H,)PERYLENE 50000 170 10/10 16 3200 J 1168 1168 155D0240006
BENZO(K)FLUORANTHENE 6200 240 10/10 i1 2000 J 681 681 158D0240006
BIS(2-ETHYLHEXYL) PHTHALATE 35000 182 477 130 J 270 J 88.6 - 112 119 173 158D0050006
CHRYSENE 62000 166 10/10 14 4500 J 1442 1442 155D0240006
DI-N-BUTYL PHTHALATE 610000 1114 117 220 J 220 J 77.4-112 68.6 220 158D0190006
DIBENZO(A,H)ANTHRACENE 62 33 8/10 110 J 620 J 3.81-4.37 238 298 15500240006
DIBENZOFURAN 15000 449 37 89 J 130 J 77.4 -88.7 71.3 110 158D0180006
FLUORANTHENE 230000 423 10/10 25 9800 J 2958 2958 158D0240006
FLUORENE 270000 77.4 9/10 8 800 4.37 204 227 15800150006
INDENO(1,2,3-CD)PYRENE 620 200 10/10 15 2700 J 993 993 155D0240006
NAPHTHALENE 5600 176 9/10 54 370 4.37 70.4 78.0 158D0150006
PHENANTHRENE 230000 204 10/10 18 8100 2756 2756 158D0150006
PYRENE 230000 195 10/10 354 18000 J 4471 4471 155D0240006
Pesticides/PCBs (ug/kg)
4,4'-DDD 2400 4.88 5/7 1.56 J 35 1.58 - 1.59 10.9 15.0 15SD0180006
4,4'-DDE 1700 3.16 57 254 76 1.58 - 1.59 17.56 24.2 15500130006
4,4-DDT 1700 4.16 717 214 100 23.0 23.0 15SD0180006
ALPHA-CHLORDANE 1600 3.24 217 7.4 31 0.751 - 1.09 5.79 19.2 158D0150006
AROCLOR-1260 110 59.8 1/7 330 330 10.4 - 15.1 52.2 330 153D0150006
GAMMA-CHLORDANE 1600 3.24 217 6J 28 0.751 - 1.09 5.16 17.0 158D0150006
Herbicides (ug/kg)
2,4,5-T 61000 58700 17 6.8J 6.8 J 1.56 - 2.27 1.72 6.80 15SD0150006
PENTACHLOROPHENOL 3000 23000 5/7 1.54J 3.24J 0.595 - 0.755 1.60 2.10 15800130006
Inorganics (mg/kg) o ]
ALUMINUM 7600 NA 9/9 3760 J 17700 J 10171 10171 155D0180006
ARSENIC 0.39 9.79 9/9 3.9J 338J 10.1 10.1 15SD0 190006
BARIUM 540 NA 9/9 248 J 131 J 741 741 158D0150006
BERYLLIUM 15 NA 8/9 0.34 J 1.2 J 0.19 0.612 0.676 158D0150006
CADMIUM 3.7 0.99 7/9 0.18 J 0.56 J 0.27 - 0.28 0.315 0.366 15500130006
CALCIUM NA NA 9/9 1610 J 119000 J 61734 61734 158D0230006
CHROMIUM 22 434 9/9 10.4 J 70.1J 24.3 24.3 158D0190006
COBALT 140 50 9/9 46J -21.64J 12.9 12.9 158D0150006
COPPER 310 31.6 9/9 494 178 J 10.7 10.7 15SD0130006
IRON 2300 NA 9/9 11700 J 74200 J 25656 25656 15800190006
LEAD 400 35.8 9/9 8.94J 324 18.4 18.4 158D0150006
MAGNESIUM NA NA 9/9 1280 J 17400 J 8440 8440 158D0050006




TABLE 3-20

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive
Parameter CRITERIA | CRITERIA Detection Concentration | Concentration | Nondetects Concentration Detects Sample of Maximum Detect
Inorganics (mg/kg) (Continued)
MANGANESE 180 NA 9/9 543 J 1990 J 1080 1080 158D0180006
MERCURY 2.3 0.174 7/9 0.01J 0.083 J 0.007 - 0.008 0.0271 0.0337 158D0 150006
NICKEL 160 22.7 9/9 8.6 J 32.9J 17.7 17.7 158D0 150006
POTASSIUM NA NA 9/9 564 J 1700 J 1083 1083 158D0150006
SELENIUM 39 NA 8/9 0.19J 08J 0.13 0.362 0.399 15500190006
SODIUM NA NA 4/9 110J 243 J 83.4 - 146 92.7 147 155D0230006
THALLIUM 0.52 NA 4/9 01J 03J 0.04-0.19 0.114 0.190 15SD0180006
TIN 4700 NA 1/9 10.2 J 10.2 J 0.095 - 0.62 1.30 10.2 15500150006
VANADIUM 7.8 NA 9/9 12.3 J 83.6 J 28.7 28.7 158D0 190006
ZINC 2300 121 9/9 39.5 88.8 53.2 53.2 158D0150006
Miscellaneous Parameters (Percent) :
SWLT/CLAY NA NA 2/2 3 18 10.5 10.5 15500240006
SIEVE 1* NA NA 2/2 0 0 15500230006, 15SD0240006
SIEVE 1-1/2“ NA NA 2/2 0 0 158D0230006, 15SD0240006
SIEVE 2" NA NA 2/2 0 0 15500230006, 155SD0240006
SIEVE 3" NA NA 212 0 0 - 158D02300086, 158SD0240006
SIEVE 3/4" NA NA 2/2 0 5 2.50 2.50 15800230006
SIEVE 3/8" NA NA 2/2 4 23 13.5 13.5 15800230006
SIEVE NO. 004 NA NA 2/2 2 15 8.50 8.50 15800230006
SIEVE NO. 010 NA NA 2/2 5 20 12.5 12.5 158D0230006
SIEVE NO. 020 NA NA 2/2 16 17 - 16.5 16.5 15800240006
SIEVE NO. 040 NA NA 2/2 10 30 20.0 20.0 158D0240006
SIEVE NO. 060 NA NA 2/2 4 11 7.50 7.50 158D0240006
SIEVE NO. 140 NA NA 2/2 3 10 6.50 6.50 15500240006
SIEVE NO. 200 NA NA 212 1 4 2.50 2.50 158D0240006
TOTAL ORGANIC CARBON (mg/kg) NA NA 2/2 10000 J 16000 J 13000 13000 158D0230006

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.
mg/kg - milligrams per kilogram.

ug/kg - micrograms per kilogram.

NA - No applicable criterion.




TABLE 3-21

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARY 15-3

SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 10F 2
HHRA ERA Frequency of Minimum Maximum Range of Mean Average of Positive Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration | Concentration | Nondetects Concentration Detections Detection
Volatile Organics (ug/kg) .
|ACETONE | 1400000 | 9.9 | 1/2 2J 2J 1.11 1.28 2.00 158D0020006
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 20.2 5/5 84J 18 12.2 12.2 15SD0010006
ACENAPHTHENE 370000 6.71 5/5 14 120 74.0 74.0 158D0010006
ACENAPHTHYLENE 370000 5.87 4/5 6J 16 J 3.93 7.79 9.25 158D0010006
ACETOPHENONE NA NA 1/2 110 J 110 J 83.2 75.8 110 15SD0020006
ANTHRACENE 2200000 57.2 5/5 41 280 182 182 158D0010006
BENZO(A)ANTHRACENE 620 108 5/5 150 960 J 566 566 158D0220006
BENZO(A)PYRENE 62 150 5/5 200 1200 J 678 678 15SD0220006
BENZO(B)FLUORANTHENE 620 10400 5/5 280 1200 J 762 762 158D0220006
BENZO(G,H,))PERYLENE 50000 170 5/5 300 1100 J 692 692 158D0220006
BENZO(K)FLUORANTHENE 6200 240 5/5 130 760 J 396 396 15SD0220006
CHRYSENE 62000 166 5/5 300 1200 J 720 720 158D0220006
DIBENZO(A,H)ANTHRACENE 62 33 5/5 48 200 J 123 123 15SD0220006
FLUORANTHENE 230000 423 5/5 510 2000 J 1292 1292 158D0220006
FLUORENE 270000 774 5/5 17 150 J 91.8 91.8 158D0220006
INDENO(1,2,3-CD)PYRENE 620 200 5/5 220 870 J 546 546 15800220006
NAPHTHALENE 5600 176 5/5 15 J 33 22.6 22.6 158D0010006
PHENANTHRENE 230000 204 5/5 570 2100 J 1308 1308 15SD0220006
PYRENE 230000 195 5/5 530 4800 J 2326 2326 158D0220006
Pesticides/PCBs (ug/kg)
4,4-DDD 2400 4.88 2/2 1.9J 7.6J 4.75 4.75 158D0010006
4,4-DDE 1700 3.16 1/2 21 21 1.7 10.9 21.0 158SD0010006
4,4-DDT 1700 4.16 2/2 2.5J 16 J 9.25 9.25 158D0010006
ALPHA-CHLORDANE 1600 3.24 1/2 5.3 5.3 0.818 2.85 5.30 158D0010006
AROCLOR-1254 110 59.8 2/2 54 J 230 J 142 142 158D0010006
GAMMA-CHLORDANE 1600 3.24 1/2 4J 44J 0.819 2.20 4.00 158D0010006
Herbicides (ug/kg)
2,4.5-T 61000 58700 1/2 57J 57J 1.68 3.27 5.70 158D0020006
PENTACHLOROPHENOL 3000 23000 2/2 1.6 J 24J 2.00 2.00 158D0010006
Inorganics (mg/kg)
ALUMINUM 7600 NA 4/4 8610 J 11300 J 9598 9598 15800010006
ANTIMONY 3.1 NA 2/4 0.74 J 1.4J 0.35 - 0.64 0.659 1.07 158D0220006
ARSENIC 0.39 9.79 4/4 6.9J 10J 8.28 8.28 158D0010006
BARIUM 540 NA 4/4 58.5 J 87.7J 757 75.7 158D0010006
BERYLLIUM 15 NA 4/4 0.61 4 0.94 J 0.785 0.785 15800200006
CADMIUM 3.7 0.99 3/4 0.16 J 0.44 J 0.3 0.238 0.267 158D0010006
CALCIUM NA NA 4/4 19100 J 34900 J 27550 27550 155D0010006
CHROMIUM 22 43.4 4/4 17.8 J 27.2J 22.6 22,6 15800200006
COBALT 140 50 4/4 13.6 J 36.1J 22.8 22.8 158D0010006
COPPER 310 31.6 4/4 10.3J 12.7 J 11.3 11.3 158D0010006
IRON 2300 NA 4/4 21700°J 31000 J 26250 26250 158D0200006
LEAD 400 35.8 4/4 146 J 29.3J 20.0 20.0 158D0010006

Inorganics (mg/kg) (Continued)




TABLE 3-21

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARY 15-3

SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA ERA Frequency of Minimum Maximumn Range of Mean Average of Positive Sample of Maximum
Parameter CRITERION | CRITERION Detection Concentration | Concentration | Nondetects Concentration Detections Detection

MAGNESIUM NA NA 4/4 2980 J 4950 J 3928 3928 158D0200006
MANGANESE 180 NA 4/4 703 J 1940 J 1313 1313 15SD0010006
MERCURY 2.3 0.174 3/4 0.014 J 0.028 J 0.007 0.0169 0.0213 15500220006
NICKEL 160 22.7 4/4 18.6 J 354 J - 24.9 24.9 158D0010006
POTASSIUM NA NA 4/4 981 1470 J 1205 1205 158D0010006
SELENIUM 39 NA 4/4 0.33 J 0.58 J - 0.425 0.425 15SD0010006
SODIUM NA NA 2/4 20.7 J 202 J 91.2-95 79.0 111 15500200006
THALLIUM 0.52 NA 2/4 0.14 J 0.15 J 0.13-0.156 0.108 0.145 158D0220006
VANADIUM 7.8 NA 4/4 174 J 28.9J 23.6 23.6 158D0200006

ZINC 2300 121 4/4 48.6 J 76.1 58.7 58.7 158D0010006
Misceilaneous Parameters (%)

PERCENT SILT/CLAY NA NA 2/2 8 28 18.0 18.0 15800220006

SIEVE 1" NA NA 22 0 [¢] 158D0200006, 15SD0220006
SIEVE 1-1/2" NA NA 2/2 0 0 15800200006, 15SD0220006
SIEVE 2" NA NA 2/2 0 0 15SD0200006, 158D0220006
SIEVE 3" NA NA 2/2 0 0 15500200006, 15500220006
SIEVE 3/4" NA NA 2/2 0 2 1.00 1.00 15SD0200006

SIEVE 3/8" NA NA 2/2 1 6 - 3.50 3.50 158D0200006

SIEVE NO. 004 NA NA 2/2 1 8 4.50 4.50 15500200006

SIEVE NO. 010 NA NA 2/2 4 16 10.0 10.0 155D0200006

SIEVE NO. 020 NA NA 2/2 6 19 12.5 12.5 158D0200006

SIEVE NO. 040 NA NA 2/2 12 18 15.0 15.0 158D0200006

SIEVE NO. 060 NA NA 2/2 10 10 10.0 10.0 155D0200006, 15SD0220006
SIEVE NO. 140 NA NA 2/2 10 26 18.0 18.0 15500220006

SIEVE NO. 200 NA NA 2/2 4 12 -~ 8.00 8.00 158D0220006
TOTAL ORGANIC CARBON (mg/kg) NA NA 2/2 10000 J 17000 J - 13500 13500 15800220006

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.
mg/kg - milligrams per kilogram.

ug/kg - micrograms per kilogram.

NA - No applicable criterion.




TABLE 3-22

SWMU 15 (ROADS AND GROUNDS AREA)

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT STORM SEWER AND OUTFALL SEDIMENT SAMPLES

NSWC CRANE
CRANE, INDIANA
SAMPLING ROUND 01 o1
LOCATION 15SW/SD006 155W/SD009
SAMPLE NUMBER HHRA ERA 15SD0060006 15SD0090006
SAMPLE CODE CRITERION | CRITERION NORMAL NORMAL
DEPTH RANGE 0-05 0-05
SAMPLE DATE 1/11/2005 1/12/2005
Volatile Organics (ug/kg)
|ACETONE [ 1400000 | 9.9 2J 8J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 20.2 4 16.3 U
ACENAPHTHENE 370000 6.71 60 8
ANTHRACENE 2200000 57.2 00 25J
BENZO(A)JANTHRACENE 620 108 00 100 J
BENZO(A)PYRENE 62 150 0 0
BENZO(B)FLUORANTHENE 620 10400 4300 150 J
BENZO(G,H,))PERYLENE 50000 170 800 160 J
BENZO(K)FLUORANTHENE 6200 240 900 89 J
BIS(2-ETHYLHEXYL) PHTHALATE 35000 182 0 80
CHRYSENE 62000 166 00 160 J
DIBENZO(A,H)ANTHRACENE 62 33 00 16.3 UJ
DIBENZOFURAN 15000 449 420 82.6 U
FLUORANTHENE 230000 423 000 340
FLUORENE 270000 774 820 204
INDENO(1,2,3-CD)PYRENE 620 200 00 120 J
NAPHTHALENE 5600 176 140 16.3 U
PHENANTHRENE 230000 204 9100 0
PYRENE 230000 195 6000 0
Pesticides PCBs (ug/kg)
4,4-DDD 2400 4.88 1.62 U 1.7 J
4,4-DDT 1700 4.16 9 6
Herbicides (ug/kg)
[PENTACHLOROPHENOL [ 3000 | 23000 0.54 U 494
Inorganics (mg/kg)
ALUMINUM 7600 NA 6850 J 4010 J
ARSENIC 0.39 9.79
BARIUM 540 NA 60.4 J 2354
CADMIUM 3.7 0.99 0.42J 0.63J
CALCIUM NA NA 88000 J 129000 J
CHROMIUM 22 43.4 14.1J 9.6
COBALT 140 50 8J 3.84J
COPPER 310 31.6 12.2 J 8.4 J
IRON 2300 NA 800 9670
LEAD 400 35.8 9
MAGNESIUM NA NA 9260 J 14500 J
MANGANESE 180 NA 050
MERCURY 23 0.174 0.085J 0.015 J
NICKEL 160 22.7 10.2 J 9.2J
POTASSIUM NA NA 850 J 589 J
SODIUM | NA NA 108 U 117 J
VANADIUM 7.8 NA
. |ZINC 2300 121 56.5

Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.
1 - Locations 4,7,8,10, 11, and 12 were not sampled either because no sediment was found or the

location was not found.
ERA - Ecological Risk Assessment.

HHRA - Human Health Risk Assessment.

mg/kg - milligrams per kilogram.
ug/kg - micrograms per kilogram.
NA - No applicable criterion.




TABLE 3-23

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
LOCATION 15SW/SD005 | 15SW/SD013 | 15SW/SD015 | 15SW/SD016 | 15SW/SD017 | 15SW/SD018 | 15SW/SD019 | 15SW/SD023 | 15SW/SD024| 15SW/SD025
SAMPLE NUMBER HHRA ERA 15SD0050006 | 155D0130006 | 15SD0150006 | 15SD0160006( 155D0170006 | 155D0180006 | 155D0190006 | 155D0230006 [15SD0240006(15SD0250006)
SAMPLE CODE CRITERION | CRITERION ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-05 0-05 0-05 0-0.5 0-05 0-05 0-05 0-0.5 0-0.5 0-05
SAMPLE DATE 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/9/2005 1/9/2005 6/7/2005 6/7/2005 6/7/2005
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 20.2 4 100 155 U 15,5 U 9J 4.37 U 10 J 19 J
ACENAPHTHENE 370000 6.71 6J 850 120 170 160 120 J 280 J
ACENAPHTHYLENE 370000 5.87 3.81 U 48 6J
ANTHRACENE 2200000 57.2 18 1800 310 420 290 320 J 810 J
BENZO(A)ANTHRACENE 620 108 51C RE 960 1300 810 860 J 3700 J
BENZO(A)PYRENE 62 150 77 540) 2800 1100 1300 830 1000 J 4500 J
BENZO(B)FLUORANTHENE 620 10400 2900 1000 1400 1000 18 1300 J GOOU J
BENZO(G,H,)PERYLENE 50000 170 2400 1200 1600 800 16 970 J 3200 J
BENZO(K)FLUORANTHENE 6200 240 500 1600 680 760 430 440 J [VIN}
BIS(2-ETHYLHEXYL) PHTHALATE 35000 182 [ |
CHRYSENE 62000 166 760 3600 1200 1500 990 — 1100 J 4500 J
DI-N-BUTYL PHTHALATE 610000 |. 1114 - _
DIBENZO(A,HJANTHRACENE 62 33 3.81 U 180 J
DIBENZOFURAN 15000 449 77.4 U
FLUORANTHENE 230000 423 190
FLUORENE 270000 77.4 8
INDENQ(1,2,3-CD)PYRENE 620 200 90 K 2200
NAPHTHALENE 5600 176 5J 370
PHENANTHRENE 230000 204 140 8100 )
PYRENE 230000 195 170 2 9900 J ] 7 4600 J 18000 J 1900 J
Pesticides/PCBs (ug/kg)
4,4-DDD 2400- 4.88 1.56 J 1560 T
4,4-DDE 1700 3.16 2.5 J 1.58 U 2.5J
4,4-DDT 1700 4.16 2.3 J 2.2J 0 2.1J
ALPHA-CHLORDANE 1600 3.24 0.751 U 0.762 U 1.09 U 0.86 U
AROCLOR-1260 110 59.8 10.4 U 10.6 U 15.1 U 11.9 U
GAMMA-CHLORDANE 1600 3.24 0.751 U 0.762 U 1.09 U 0.86 U
Herbicides (ug/kg)
[2,45T 61000 | 58700 [ 186U | 172U | 6.8 J 159U J 188U | 2270 [ 179U | | | |
[PENTACHLOROPHENOL liaooo | 23000 | 2.3 | 3.2J | 1.9J | 154 | 1.6 J | 0755U | 0595U | ] | |
Inorganics (mg/kg)
ALUMINUM 7600 NA 3760 J 0 6190 J 7020 J 0 0 6480 J 8190
ARSENIC 0.39 9.79 0 8
BARIUM ] 540 NA 24.8 J 77.7J 131 J 52.8J 49 J 125 J 85.9 J 50.5 J 69.8 J
BERYLLIUM 15 NA 0.19 U 0.56 J 1.2 J 0.48 J 0.38 J 0.74 J 1J 0.71 J 0.34 J
CADMIUM 3.7 0.99 0.39 J 0.56 J 0.48 J 0.27 U 0.28 U 0.44 J 0.33 J 0.18 J 0.18 J
CALCIUM NA NA 110000 J 49300 J 13600 J 98900 J 62600 J 2800 J 1610 J 119000 J 97800 J
CHROMIUM 22 43.4 10.4 J 20.8 J 17.2J 17 J 0 14.1J 14.7 J
COBALT 140 50 4.6 8.2J 216 J 13.5 J 129J | 16.9 J 14.6 J 14.5 J 9.7 J
COPPER 310 31.6 4.9 J 17.8 J 16.7 J 7.2J 8.2 J 13.5 J 12 J 6J 10.1 J
IRON 2300 NA 0 8 00 00 9500 00 4200 6100 400
LEAD 400 358 | 8.9 J | 807J | 32J ]  142J 11.5 J 19 J 20.8 J 12.6 J 15.9 J
MAGNESIUM NA NA 17400 J 13500 J
MANGANESE 180 NA K




TABLE 3-23

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARIES 15-1 AND 15-2

SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
LOCATION 15SW/SD005 | 15SW/SD013 | 15SW/SD015 | 15SW/SD016 | 15SW/SD017 | 15SW/SD018 | 15SW/SD019 | 15SW/SD023 | 15SW/SD024 [ 15SW/SD025
SAMPLE NUMBER HHRA ERA 155D0050006 | 15SD0130006 | 155D0150006 | 15SD0160006( 155D0170006 | 15SD0180006 | 15SD0190006 | 158D0230006 {15500240006|15SD0250006
SAMPLE CODE CRITERION | CRITERION ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-05 0-05 0-05 0-05 0-05 0-05 0-0.5 0-05 0-05 0-05
SAMPLE DATE 1/11/2005 111/2005 1/11/2005 1/11/2005 111/2005 1/9/2005 1/9/2005 6/7/2005 6/7/2005 6/7/2005
inorganics (mg/kg) (Continued)
MERCURY 2.3 0.174 0.012 J 0.026 J 0.083 J 0.01J 0.02 J 0.052 J 0.033 J 0.007 UJ 0.008 UJ
NICKEL 160 22.7 8.6 J 15 J 1914 16.6 J 14.4 J 174 J 21.8J 13.7 J
POTASSIUM NA NA 564 J 1260 J 1700 J 886 J 777 J 1530 J 1070 J 966 980
SELENIUM 39 NA 013U 034 0.47 J 0.32 J 0.32 J 0.58 J 0.8 J 0.21J 0.19J
SODIUM NA NA 123 J 83.4 U 86.6 U 114 J 93 U 146 U 85.5 U 243 J 110 J
THALLIUM 0.52 NA 0.04 U 013 U 0.19 U 0.11 U 0.07 U 0.34J 0.24 J 0.1J 0.12 J
TIN 4700 NA 0.2 U 0.59 U 10.2 J 0.095 U 0.15 U 0.62 U 0.5 U 047 U 0.42 U
VANADIUM 7.8 NA 8 8 9 8
ZINC 2300 121 42.5 81.3 88.8 39.5 43.9 48.4 J 46.1 J 42.6 J 454 J
Miscellaneous Par s (Percent)
SILT/CLAY NA NA 3 18
SIEVE 1" NA NA 0 0
SIEVE 1-1/2* NA NA 0 0
SIEVE 2" NA NA 0 0
SIEVE 3" NA NA 0 0
SIEVE 3/4" NA NA 5 0
SIEVE 3/8 NA NA 23 4
SIEVE NO. 004 NA NA 15 2
SIEVE NO. 010 NA NA 20 5
SIEVE NO. 020 NA NA 16 17
SIEVE NO. 040 NA NA 10 30
SIEVE NO. 060 NA NA 4 11
SIEVE NO. 140 NA NA 3 10
SIEVE NO. 200 NA NA 1 4
TOTAL ORGANIC CARBON (mg/kg) NA NA 16000 J 10000 J

Blank cell indicates no analysis was conducted for the parameter.
Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.

ERA - Ecological Risk Assessment.

HHRA - Human Health Risk Assessment.

mg/kg - milligrams per kilogram.
ug/kg - micrograms per kilogram.
NA - No applicable criterion.



TABLE 3-24

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARY 15-3

SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA
R PAGE 1 OF 2
LOCATION 15SW/SD001 155W/SD002 158W/SD020 15SW/SD021 155W/SD022
SAMPLE NUMBER HHRA ERA 15SD0010006 155D0020006 158D0200006 155D0210006 15500220006
SAMPLE CODE CRITERION | CRITERION NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-0.5 0-0.5 0-05 0-05 0-05
SAMPLE DATE 1/11/2005 1/11/2005 6/7/2005 6/7/2005 6/7/2005
Volatile Organics (ug/kg)
[ACETONE — ] 1400000 | 9.9 1.11 UJ | 2J I I [ |
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 5600 20.2 18 14 10 J 11.J 8 J
ACENAPHTHENE 370000 6.71 14 63 J 63 J
ACENAPHTHYLENE 370000 5.87 9 6. 6
ACETOPHENONE NA NA y w0y ... | |
ANTHRACENE 2200000 57.2 280 170 150 J 2/0)
BENZO(A)ANTHRACENE 620 108 740 J 150 530 J 450 J 960 J
BENZO(A)PYRENE 62 150 810 J 200 640 J 540 J 1200 J
BENZO(B)FLUORANTHENE 620 10400 900 J 710 J 720 J 1200 J
BENZO(G,H,)PERYLENE 50000 170 1000 J 300 540 J 520 J 1100 J
BENZO(K)FLUORANTHENE 6200 240 420 J 450 J
CHRYSENE 62000 166 880 J 300 650 J 570 J
DIBENZO(A,H)ANTHRACENE 62 33 190 J 48 83 J 96 J
FLUORANTHENE 230000 423 1700 510 1300 J 950 J 2000 J
FLUORENE 270000 77.4 130 84 J 78J 150 J
INDENQ(1,2,3-CD)PYRENE 620 200 800 J 220 440 J 400 J 870 J
NAPHTHALENE 5600 176 6 | 15 | 25J [ 24J |
PHENANTHRENE 230000 204 570 1100J 970 J 2100 J
PYRENE 230000 195 2100 J 530 2200 J 2000 J 4800 J
Pesticides/PCBs (ug/kg)
4,4'-DDD 2400 4.88
4,4'-DDE 1700 3.16
4,4'-DDT 1700 4.16
ALPHA-CHLORDANE 1600 3.24
AROCLOR-1254 110 59.8
GAMMA-CHLORDANE 1600 3.24
Herbicides (ug/kg)
2,4,5-T 61000 58700 1.68 U 574J
PENTACHLOROPHENOL 3000 23000 24J 1.6J
Inorganics (mg/kg)
ALUMINUM 7600 NA 00 8610 0 470
ANTIMONY 3.1 NA 0.64 U 0.35 U 0.74 J 1.4 J
ARSENIC 0.39 9.79 6.9
BARIUM 540 NA 87.7J 58.5 J 87.2 J 69.2 J
BERYLLIUM 15 NA 0.91J 0.68 J 0.94 J 0.61J
CADMIUM 3.7 0.99 044 J 03U 0.2J 0.16 J
CALCIUM NA NA 34900 J 19100 J 30900 J 25300 J
CHROMIUM 2 G o) BT 183
COBALT 140 50 36.1 J 13.6 J 23 J 184 J




TABLE 3-24

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT TRIBUTARY 15-3
SEDIMENT SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2
LOCATION 15SW/SD001 15SW/SD002 15SW/SD020 15SW/SD021 15SW/SD022
SAMPLE NUMBER HHRA ERA 155D0010006 155D0020006 15SD0200006 15500210006 15800220006
SAMPLE CODE CRITERION | CRITERION NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-05 0-0.5 0-05 0-0.5 0-0.5
SAMPLE DATE 1/11/2005 1/11/2005 6/7/2005 6/7/2005 6/7/2005
Inorganics (mg/kg) (Continued)
COPPER 310 31.6 1 12.7 J 104 J 11.6 J 10.3 J
IRON 2300 NA 29000 J 21700 J 31000 J | EEERE
LEAD 400 35.8 29.34 18 J
MAGNESIUM NA NA 4660 J 2980 J 4950 J 3120 J
MANGANESE 180 NA 4 450 6
MERCURY 2.3 0.174 0.022 J 0.014 J 0.007 UJ 0.028 J
NICKEL 160 22.7 4 214 J 4 18.6 J
POTASSIUM NA NA 1470 J 1200 J 981 1170
SELENIUM 39 NA 0.58 J 0.38 J 0.41J 0.33 4
SODIUM NA NA 95 U 912U 202 J 20.7 J
THALLIUM 0.52 NA 0.15 U 0.13 U 0.14 J 0.15J
VANADIUM 7.8 NA 8.9
ZINC 2300 121 76.1 58.7 51.2J 48.6 J
Miscellaneous Parameters (Percent)
SILT/CLAY NA NA 8 28
SIEVE 1" NA NA 0 0
SIEVE 1-1/2* NA NA 0 0
SIEVE 2" NA NA 0 0
SIEVE 3" NA NA 0 0
SIEVE 3/4" NA NA 2 0
SIEVE 3/8" NA NA 6 1
SIEVE NO. 004 NA NA 8 1
SIEVE NO. 010 NA NA 16 4
SIEVE NO. 020 NA NA 19 6
SIEVE NO. 040 NA NA 18 12
SIEVE NO. 060 NA NA 10 10
SIEVE NO. 140 NA NA 10 26
SIEVE NO. 200 NA NA 4 12
TOTAL ORGANIC CARBON (mg/kg) NA NA 10000 J 17000 J

Blank cell indicates no analysis was conducted for the parameter.
Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.
Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.

ERA - Ecological Risk Assessment.
HHRA - Human Health Risk Assessment.
mg/kg - milligrams per kilogram.

ug/kg - micrograms per kilogram.

NA - No applicable criterion.

Htegm s



TABLE 3-25

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT GROUNDWATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
HHRA Frequency of Minimum Maximum Range of Mean Average of Positive | Sample of Maximum
Parameter CRITERION Detection Concentration Concentration Nondetects Concentration Detections Detection
Volatile Organics (ug/L)
ACETONE 550 1/8 25 254 0.5-1.6 0.644 2.50 15GWTW004
TOTAL XYLENES - 21 1/8 1.5 1.5 0.3 0.319 1.50 15GWTWO001
Semivolatile Organics (ug/L)
2-METHYLNAPHTHALENE 0.62 1/8 5.17 5.17 0.048 - 0.054 0.668 517 15GWTWO001
3&4-METHYLPHENOL 18 2/7 1J 10 0.96-1.11 1.93 5.50 15GWTWO001
ACENAPHTHENE 37 1/8 9.91 9.91 0.048 - 0.054 1.26 9.91 15GWTWO001
ACENAPHTHYLENE 37 1/8 0.31 0.31 0.048 - 0.054 0.0604 0.310 15GWTWO001
ANTHRACENE 180 2/8 0.11 0.75 0.048 - 0.054 0.126 0.430 15GWTWO001
BENZO(AJANTHRACENE 0.092 1/8 0.07 J 0.07 J 0.048 - 0.054 0.0304 0.0700 15GWTWO001
DIBENZOFURAN 1.2 1/8 5J 54d 0.96 - 10.5 1.66 5.00 15GWTWO001
FLUORANTHENE 150 2/8 0.06 J 0.75 0.048 - 0.054 0.120 0.405 15GWTWO001
FLUORENE 24 1/8 4.73 4.73 0.048 - 0.054 0.613 4.73 15GWTWO001
NAPHTHALENE 0.62 1/8 20.6 20.6 0.048 - 0.054 2.60 20.6 15GWTWO001
PHENANTHRENE 18 1/8 3.21 3.21 0.048 - 0.054 0.423 3.21 15GWTWO001
PYRENE 18 3/8 0.06 J 0.67 0.048 - 0.054 0.176 0.427 15GWTWO001
SAFROLE NA 1/8 1J 1J 0.96 - 10.5 1.16 1.00 15GWTW004
Herbicides (ug/L)
2,4,5-TP (SILVEX) 29 1/5 0.06 J 0.06 J 0.04 0.0280 0.0600 15GWTW006
PENTACHLOROPHENOL 0.56 1/5 0.027 J 0.027 J 0.013 0.0106 0.0270 15GWTW005
Total Metals (ug/L) )
ALUMINUM 3600 6/8 446 J 21100 J 28.8-81.9 5193 6914 15GWTW004
ANTIMONY 1.5 1/8 6.3 J 6.3J 0.085 - 0.95 0.934 6.30 15GWTW005
ARSENIC 0.045 6/8 1.5J 10.4 J 0.45-0.74 4.51 5.92 15GWTW004
BARIUM 260 8/8 46.3 J 431 J 152 152 15GWTW008
BERYLLIUM 4 2/8 0474 0.81J 0.02-0.18 0.185 0.640 15GWTWO004
CADMIUM 1.8 1/8 1.1J 1.1J 0.08 - 0.82 0.271 1.10 15GWTWO005
CALCIUM NA 8/8 34100 J 169000 J 75325 75325 15GWTW005
CHROMIUM 11 6/8 14 J 27.4J 0.19-0.89 6.71 8.85 15GWTW004
COBALT 73 8/8 0.44 J 108 22.6 22.6 15GWTW003
COPPER 150 7/8 0.94 J 20J 0.39 7.28 8.29 15GWTWO004
IRON 1100 8/8 918 J 148000 J 39885 39885 15GWTWO003
LEAD 15 6/8 1.2J 34.9J 0.11 - 0.227 9.78 13.0 15GWTWO005
MAGNESIUM NA 8/8 7060 J 96000 J 26523 26523 15GWTWO003
MANGANESE 88 8/8 285 J 16900 J 4414 4414 15GWTWO003
MERCURY 1.1 4/8 0.039 J 0.081 J 0.03 0.0349 0.0548 15GWTWO004
NICKEL 73 8/8 0.65 J 38 13.4 13.4 15GWTW003
POTASSIUM NA 8/8 588 J 4930 J 2807 2807 15GWTW004
SELENIUM 18 5/8 0.52 J 2.3 0.094 - 0.46 0.723 1.07 15GWTW006
SODIUM NA 8/8 1720 J 77700 J 19720 19720 15GWTWO003
THALLIUM 0.24 3/8 0.14J 0.16 J 0.043-0.2 0.0724 0.130 15GWTWO005
TIN 2200 2/8 0.68 J 0.88 J 0.048 - 0.53 0.292 0.780 15GWTWO005
VANADIUM 3.6 6/8 1.2J 36.4 1.14 10.9 14.3 15GWTW004
ZINC 1100 4/8 25.5J 91J 35-88 27.4 51.4 15GWTWO005




TABLE 3-25

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT GROUNDWATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
HHRA Frequency of Minimum ‘Maximum Range of Mean Average of Positive [Sample of Maximum
Parameter CRITERION Detection Concentration Concentration Nondetects Concentration Detections Detection
Dissolved Metals (ug/L)
ANTIMONY, FILTERED 1.5 1/6 10.4 J 104 J 0.085 - 0.96 1.86 10.4 15GWTWO005-F
ARSENIC, FILTERED 0.045 4/6 0.36 J 10.4 J 0.18 - 0.32 2.77 4.09 15GWTWO003-F
BARIUM, FILTERED 260 6/6 50.8 J 133 J 76.1 76.1 15GWTWO005-F
CADMIUM, FILTERED 1.8 3/6 0.04 J 0.06 J 0.12 -0.35 0.0892 0.0467 15GWTW002-F
CALCIUM, FILTERED NA 6/6 24600 176000 --- 79217 79217 15GWTWO005-F
COBALT, FILTERED 73 6/6 043J 92 J - 16.7 16.7 15GWTWO003-F
COPPER, FILTERED 150 6/6 0.44 J 3J 1.38 1.38 15GWTWO005-F
IRON, FILTERED 1100 6/6 611 J 122000 J 23030 23030 15GWTWO003-F
LEAD, FILTERED 15 3/6 0.15J 0.192 J 0.069 - 0.14 0.111 0.176 15GWTWO002-F
MAGNESIUM, FILTERED NA 6/6 7020 J 92400 J 29730 29730 15GWTWOQ03-F
MANGANESE, FILTERED 88 6/6 524 14400 J 2844 2844 15GWTWO03-F
NICKEL, FILTERED 73 6/6 22J 39 J - 10.9 10.9 15GWTWO003-F
POTASSIUM, FILTERED NA 6/6 914 J 5240 J - 2439 2439 15GWTWO005-F
SELENIUM, FILTERED 18 5/6 0.39J 114 0.7 0.633 0.690 15GWTWO003-F
SODIUM, FILTERED NA 6/6 1830 J 70500 J - 21092 21092 15GWTWO003-F
THALLIUM, FILTERED 0.24 2/6 0.05J 0.07 J 0.043 0.0343 0.0600 15GWTWO002-F
TIN, FILTERED 2200 1/8 0.87 J 0.87J 0.13-0.16 0.203 0.870 15GWTWO003-F
ZINC, FILTERED 1100 2/6 38J 3.9J 1.4-29 2.08 3.85 15GWTWO003-F
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA 8/8 0.31 11.51 = 5.00 5.00 15GWTWO001
OXIDATION REDUCTION POTENTIAL (MV) NA 8/8 -120.3 118.7 - -12.4 -12.4 15GWTW004
PH NA 8/8 6.13 8.21 - 7.02 7.02 15GWTW005
SPECIFIC CONDUCTANCE (MS/CM) NA 8/8 0.167 1.258 - 0.702 0.702 15GWTW003
TEMPERATURE (°C) NA 8/8 5.75 13.21 - 9.01 9.01 15GWTWO006
TURBIDITY (NTU) NA 8/8 2 1000 > 318 318 15GWTWO005

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius

HHRA - Human Health Risk Assessment.
mg/L. - milligrams per liter.

mS/cm - milliSiemens per centimeter.
MV - millivolts.

NA - No applicable criterion.

NTU - Nephelometric turbidity units.

ug/L - micrograms per liter.

T




TABLE 3-26

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT GROUNDWATER SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 4
SAMPLING ROUND 01 01 [} [} o1 01 01 01 01
LOCATION HHRA 15TW001 15TW002 15TW002 15TW003 15TW003 15TW004 15TW004 15TW005 15TWO005
SAMPLE NUMBER CRITERION [ 15GWTWO001 | 15GWTWO002 | 15GWTWO002-F [ 15GWTWO003 | 15SGWTWO003-F | 15GWTW004 | 15GWTWO004-F | 15GWTWO005 | 1SGWTWO005-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/5/2005 1/5/2005
Volatile Organics (ug/L)
JACETONE 550 | os5UJ T o5Ud | ] 0.5 UJ ] 2.5 J 1.6 U ] |
ITOTAL XYLENES 21 ] 1.5 | 03U | | 0.3 U | 03U 0.3U i |
Semivolatile Organics (ug/L)
2-METHYLNAPHTHALENE 0.62 0.043 U 0.054 U 0.052 U 0.048 U
384-METHYLPHENOL 18 10 1.05 U 10.5 UR iU 111U
ACENAPHTHENE 37 9.91 0.049 U 0.054 U 0.052 U 0.048 U
ACENAPHTHYLENE 37 0.31 0.049 U 0.054 U 0.052 U 0.048 U
ANTHRACENE 180 0.75 0.049 U 0.054 U 0.052 U 0.11
BENZO(A)ANTHRACENE 0.092 0.07 J 0.049 U 0.054 U 0.052 U 0.048 U
DIBENZOFURAN 1.2 1.05 U 10.5 U 1U 111U
FLUORANTHENE 150 0.75 0.049 U 0.054 U 0.052 U 0.06 J
FLUORENE 24 4.73 | 0.049 U 0.054 U 0.052 U 0.048 U
NAPHTHALENE 0.62 0.049 U 0.054 U 0.052 U 0.048 U
PHENANTHRENE 18 3.21 0.049 U 0.054 U 0.052 U 0.048 U
PYRENE 18 0.67 0.049 U 0.054 U 0.052 U 0.06 J
SAFROLE NA 1.04 U 1.05 U 10.5 U 1J 111U
Herbicides {ug/L) )
[2,4,5-TP (SILVEX) 29 | | ] | I 0.04 U 0.04 U [ — ]
{PENTACHLOROPHENOL 0.56 | | | | | 0.013 U 0.027 J [ |
Total Metals (ug/L)
ALUMINUM 3600 81.9 U 446 J [ 14104 |
ANTIMONY 15 0.37 U 0.95 U 0.085 U 0.16 U
ARSENIC 0.045 0.74 U 0.45 U 0.4
BARIUM 260 46.3 J 74 J 96.2 J 174 J 224 J
BERYLLIUM 4 0.02 U 0.03 U 0.05 U 0.81 J 0.47 J
CADMIUM 1.8 0.08 U 011U 0.09 U 0.26 U 114
CALCIUM NA 57300 J 63600 J 74500 J 34100 J 169000 J
CHROMIUM 11 0.19 U 1.4J 15 J 4 10 J
COBALT 73 0.44 J 1.2 8 9.4 10.7 J
COPPER 150 0.39 U 2J 1.2 J 20 J 19.7 J
JRON 1100 918 J 1080 J 41 00 0900
LEAD 15 0.227 U 5.7 J 1.2J 6.4
MAGNESIUM NA 7060 J 8510 J 96000 J 8310 J 28900 J
MANGANESE 88 8 6
MERCURY 1.1 0.03U 0.039 J 0.03 U 0.081 J 0.06 J
NICKEL 73 0.65 J 2 38 17.3 21.8 J
POTASSIUM NA 588 J 1630 J 1940 J 4930 J 4840 J
SELENIUM 18 0.97 J 0.46 U 0.094 U 0.36 U 0.93 J
SODIUM NA 1730 J 6960 J 77700 J 1720 J 2650 J
THALLIUM 0.24 0.043 U 0.05 U 0.043 U 0.2 U 0.16 J
TIN 2200 0.048 U 0.15 U 0.048 U 0.53 U 0.88 J
VANADIUM 3.6 114 U 1.2J 2.6
ZINC 1100 57 U 8.8 U 85U 58.9 J 914




TABLE 3-26

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT GROUNDWATER SAMPLES

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 4
SAMPLING ROUND (13} 01 01 01 o1 [} 01 01 o1
LOCATION HHRA 15TW001 15TW002 15TW002 15TW003 15TW003 15TW004 15TW004 15TW00S 15TW00S
SAMPLE NUMBER CRITERION | 15GWTWO001 15GWTW002 | 15GWTWO002-F | 15GWTW003 | 15SGWTWO03-F | 15GWTWO004 | 15GWTWO004-F | 15GWTW005 | 15GWTWO005-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/8/2005 1/5/2008 1/5/2005
Digsolved Metals (ug/L)
ANTIMONY, FILTERED 1.5 0.96 U 0.09 U 0.26 U
ARSENIC, FILTERED 0.045 0.32 U 4
BARIUM, FILTERED 260 68.5 J 87.6 J 50.8 J 133 J
CADMIUM, FILTERED 1.8 0.06 J 0.04 J 0.04 J 0.32 U
CALCIUM, FILTERED NA 62600 68600 24600 176000
COBALT, FILTERED 73 14J 1.6 J 0.43 J
COPPER, FILTERED 150 15J 1.4 J 0.44 J 3J
{RON, FILTERED 1100 611 J 9 861 J
LEAD, FILTERED 15 0.192 J 0.186 J 0.069 U 014 U
MAGNESIUM, FILTERED NA 8460 J 92400 J 7020 J 28100 J
MANGANESE, FILTERED 88 60 4400 81.9 J 52 J
NICKEL, FILTERED 73 474 39J 224 9.8 J
POTASSIUM, FILTERED NA 1470 J 1490 J 3370 J 5240 J
SELENIUM, FILTERED 18 0.75 4 1.1J 07U 0.73 J
SODIUM, FILTERED NA 7330 J 70500 J 1830 J 3690 J
THALUUM, FILTERED 0.24 0.07 J 0.05 J 0.043 U 0.043 U
TIN, FILTERED 2200 0.16 U 0.87 J 013 U 0.13 U
ZINC, FILTERED 1100 3.8 J 3.9 J 1.4 Y 2.6 U
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA 11.51 8.52 0.31 6.62 10.59
OXIDATION REDUCTION POTENTIAL (MV) NA -79.4 46 -65.3 118.7 32.2
PH NA 7.45 7.56 6.13 6.92 8.21
SPECIFIC CONDUCTANCE (MS/CM) NA 0.413 0.438 1.258 0.167 1.181
TEMPERATURE (°C) NA 6.53 7.35 9.51 10.76 7.86
TURBIDITY (NTU) NA 9.8 13 33 650 1000 >
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RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT GROUNDWATER SAMPLES
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PAGE 3 OF 4
SAMPLING ROUND [} 01 01 [l o1
LOCATION . HHRA 15TW006 15TW007 15TW007 15TW008 15TW008
SAMPLE NUMBER CRITERIA | 15GWTWO006 | 15GWTW007 | 15SGWTWO007-F| 15GWTW008 | 15GWTWO08-F
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/7/2005 1/7/2005 1/7/2005 1/7/2005 1/7/2005
Volatile Organics (ug/L)
[ACETONE - | 550 05U | 12U [ [ os5UJ | |
|TOTAL XYLENES [ 21 0.3 U | 0.3 U ] [ 0.3 U ) ]
Semivolatile Organics (ug/L)
2-METHYLNAPHTHALENE 0.62 0.048 U 0.048 U 0.048 U
3&4-METHYLPHENOL 18 0.96 UJ 1J 0.96 U
ACENAPHTHENE 37 0.048 U 0.048 U 0.048 U
ACENAPHTHYLENE 37 0.048 U 0.048 U 0.048 U
ANTHRACENE 43 0.048 U 0.048 U 0.048 U
BENZO(AJANTHRACENE 0.092 0.048 U 0.048 U 0.048 U
DIBENZOFURAN 1.2 0.96 U 0.96 U 0.96 U
FLUORANTHENE 150 0.048 U 0.048 U 0.048 U
FLUORENE 24 0.048 U 0.048 U 0.048 U
NAPHTHALENE 0.62 0.048 U 0.048° U 0.048 U
PHENANTHRENE 18 0.048 U 0.048 U 0.048 U
PYRENE 18 0.048 U 0.55 0.048 U
SAFROLE NA 0.96 U 0.96 U 0.96 U
Herbicides (ug/L)
[2,4,5-TP (SILVEX) | 29 0.06 J [ 004U | [ 004U | |
|PENTACHLOROPHENOL | 056 0.013 U [ 0.013U ] | 0.013U 1 |
Total Metals (ug/L)
ALUMINUM 3600 28.8 U 3300 J
ANTIMONY 1.5 0.13 U
ARSENIC 0.045 .
BARIUM 260 . 77.3J
BERYLLIUM 4 0.02 UJ 0.18 U 01U
CADMIUM 1.8 0.17 U 0.61 U 0.82 U
CALCIUM NA 74400 J 61100 J 68600 J
CHROMIUM 11 0.89 U 8.9 J 3.9 J
COBALT 73 41.4J 4.6 J 49J
COPPER 150 0.94 J 10.2 J 4]
IRON 1100 0 00
LEAD 15 0.11 U 7.5J 2.4J
MAGNESIUM NA [ 28000 J 18700 J 16700 J
MANGANESE 88 14700 J 898 J 869 J
MERCURY 1.1 0.03 UJ 0.039 J 0.03 UJ
NICKEL 73 6.3 J 13.1J 7.7J
POTASSIUM NA 4410 J 2960 J 1160 J
SELENIUM 18 2.3 0.61 J 0.52 J
SODIUM NA 32600 J 20200 J 14200 J
THALLIUM 0.24 0.043 U 0.13J 0.1J
TIN 2200 0.26 U 0.68 J 0.52 U
VANADIUM 3.6 1.14 U 8 8
ZINC 1100 3.5 U 30.2 J 25.5 J




TABLE 3-26

RESULTS FOR CHEMICALS DETECTED IN DOWNGRADIENT GROUNDWATER SAMPLES
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 4
SAMPLING ROUND 01 01 01 01 01
LOCATION HHRA 15TW006 15TW007 15TW007 15TW008 15TW008
SAMPLE NUMBER CRITERIA | 15GWTW006 15GWTWO007 | 15GWTWO007-F | 15GWTWO008 | 15GWTWO008-F
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/7/2005 1/7/2005 1/7/2005 1/7/2005 1/7/2005
Dissolved Metals (ug/L)
ANTIMONY, FILTERED 1.5 0.085 U | 01U
ARSENIC, FILTERED 0.045 0.18 U
BARIUM, FILTERED 260 54.8 J 61.8 J
CADMIUM, FILTERED 1.8 0.35 U 0.12 U
CALCIUM, FILTERED NA 66800 76700
COBALT, FILTERED 73 1.4 J 3.6J
COPPER, FILTERED 150 0.76 J 1.2J
IRON, FILTERED 1100 600 1010 J
LEAD, FILTERED 15 0.15 4 0.07 U
MAGNESIUM, FILTERED NA 19900 J 22500 J
MANGANESE FILTERED &5 m:m-
NICKEL, FILTERED 73 4.2 J 5.2 J
POTASSIUM, FILTERED NA 2150 J 914 J
SELENIUM, FILTERED 18 0.39 J 0.48 J
SODIUM, FILTERED NA 23800 J 19400 J
THALLIUM, FILTERED 0.24 0.043 U 0.043 U
TIN, FILTERED 2200 0.15 U 0.13 U
ZINC, FILTERED 1100 2.6 U 29U
Field Parameters
DISSOLVED OXYGEN - METER (mg/L) NA 0.38 0.61 1.42
OXIDATION REDUCTION POTENTIAL (MV) NA -120.3 -103.2 721
PH NA 6.55 6.81 6.5
SPECIFIC CONDUCTANCE (MS/CM) NA 0.844 0.695 0.618
TEMPERATURE {C) NA 13.21 11.09 5.75
TURBIDITY {NTU) NA 2 550 290

Blank cell indicates no analysis was conducted for the parameter.

Chemicals detected above either HHRA or ERA criteria values are identified by bold formatting.

Data qualifiers (e.g., U, J) are defined in Appendix H of the text.

°C - Degrees Celsius.

HHRA - Human Health Risk Assessment.
mg/L - milligrams per liter.

ug/L - micrograms per liter.

mS/cm - milliSiemens per centimeter.
MV - millivalts.

NA - No applicable criterion.

NTU - Nephelometric turbidity units.

g
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4.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

4.1 PHYSIOGRAPHY AND TOPOGRAPHY

NSWC Crane is located in the unglaciated area of the Crawford Uplands Physiographic Province. This
province is a rugged, highly vegetated, dissected plateau bounded by the Mitchell Plain Physiographic
Province to the east and the Wabash Lowland Physiographic Province to the west (Murphy and Wade,
1995). The Mitchell Plain is a low, dissected limestone plateau characterized by sinkholes and karst
topographic features. The boundary between the Crawford Upland and the Mitchell Plain is marked by
the highly irregular, eastern-facing Chester Escarpment. Springs, caverns, caves, and other solution
weathering features can be found along this escarpment and on the eastern edge of the NSWC Crane
facility. The boundary between the Crawford Upland and the Wabash Lowland near the western
boundary of NSWC Crane is gradual (Murphy and Wade, 1995). The terrain is predominantly rolling with
moderately incised stream valleys throughout and occasional flat areas in the central and northern portions
of NSWC Crane. The elevations across NSWC Crane range from about 500 feet above mean sea level
(amsl) to about 850 feet amsl. Topographic relief in the Crawford Upland generally ranges from 100 to
350 feet. Greater relief exists in the eastern part of NSWC Crane near the Chester Escarpment (Murphy
and Wade, 1995).

SWMU 15, the former Roads and Grounds Area, is located on a ridge in the north-central portion of the
facility (Figure 1-2). Lake Greenwood and the Furst Creek drainage basin lie to the north of the SWMU
(Figure 1-2). Boggs Creek and its tributaries lie to the west. Turkey Creek and its tributaries lie to the
east and south of the SWMU. SWMU 15 lies on the eastern side of the ridge, and most of the land area _

slopes to the east and southeast.

The northern and northwestern portions of this SWMU range in elevation from 780 to about 800 feet
amsl. Tributary creek 15-1 runs from west to east through the central portion of SWMU 15 (Figure 2-2).
Tributary creek 15-2 runs from northeast to southwest along the northeastern side of the SWMU. These
two tributaries are deeply incised in the landscape and coalesce near surface water/sediment sampling
location 15SW/SD15 (Figure 2-2). The resulting creek (tributary 15-3) flows south-southeast toward
Turkey Creek. The elevation at the point where tributary 15-3 leaves SWMU 15 is about 680 feet amsl.
Thus, the total relief in this local area is about 120 feet. Most of the area on the northwestern and
southwestern sides of the SWMU are relatively flat. The steepest slopes (approximately 15 to 30 percent)

occur where the land surface drops rapidly near the tributary creeks.
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All of the buildings and roads occur on the flatter upper portions of the hills. Building 3330 is a large
elongate building that lies on the northern side of the SWMU. Buildings 2693 and 3287 are on the west-
central side of the SWMU. Buildings 2716, 2717, 2718, and 2801 and the Asphalt Batch Plant have been

demolished and are no longer present at the site (Figures 1-3 and 2-2).

4.2 METEOROLOGY

NSWC Crane is located in a warm, temperate climatic zone. In general, the summers are warm and
humid, and winters are mild with occasional short cold periods. The temperature ranges from an average
maximum July temperature of 89 degrees Fahrenheit (°F) to an average minimum January temperature of
26°F. Precipitation is evenly distributed throughout the calendar year; the maximum precipitation occurs
during the spring and early summer. The average annual precipitation at the facility is about 44 inches
and consists of 42 inches of rain and 15 inches of snow. The average humidity ranges from 40 to
90 percent in summer and 60 to 90 percent in winter. Long-term climatological records for the area
indicate that the monthly prevailing wind direction is from the southwest from April through December and
from the northwest during January through March [National Oceanic and Atmospheric Administration
(NOAA), 1988]. The annual prevailing wind direction for the region is from the southwest, and the annual
average wind speed for the area is about 9.6 miles per hour. Figure 4-1 is a wind rose summarizing the
mean wind direction and wind speed distribution at the Indianapolis International Airport over a 5-year
period (1985 to 1989).

4.3 SURFACE WATER HYDROLOGY

The topography at SWMU 15 consists of a ridge with a northeast-southwest orientation that lies along the
northern and western sides of the SWMU. The ridge crest generally coincides with or is very close to
Highway 45 (Figure 1-3). Hence, surface water runoff from most of the buildings, former buildings, grassy

areas, railroad tracks, roads, and parking lots flows to the eastern and southeastern sides of SWMU 15.

Surface drainage from the eastern and southeastern sides of Building 3330 flows down the side of the
ridge and into an unnamed tributary (tributary 15-2). Drainage ditches and storm sewers on the
northwestern and west-central sides of the SWMU flow eastward into tributary 15-1, which drains
eastward and joins tributary 15-2 near sampling station 15SW/SD016. The combined flow (i.e., tributary
3) then travels southward (Figure 2-2). This unnamed creek enters Turkey Creek approximately 2 miles
south of SWMU 15 after it travels past the easten sides of Mine Fill A (SWMU 12) and the Defense
Reutilization and Marketing Office (DRMQ) storage area.
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A small portion of land on the southwestern side of SWMU 15 (near surface water sampling location
15SW/SD18; Figure 2-2) drains to the southwest under Highway 45. This drainage eventually flows into
Boggs Creek, after it passes the western sides of SWMUs 9 and 13.

One round of surface water sampling and flow measurements were conducted in January 2005 for the
RFI. Based on measurements and visual observations, estimates of surface water flow were made at
each surface water sampling location during the single sampling event. The flow estimates are tabulated
in Table 4-1 and range from no flow to 674 gallons per day. Zero flow was recorded in several storm
sewer locations (e.g., 158W/SD004, 15SW/SD010, and 15SW/SD011) that drain the northwestern
quadrant of SWMU 15 (west and southwest of Building 3330. However, this storm sewer discharges to
the ground surface at location 15SW/SD006. Here, the flow was estimated to be about 20 to 30 gallons
per minute (gpm). A second storm sewer system drains the area surrounding the former Asphalt Batch
Plant shown on Figure 1-3 and Building 2693, which are located on the west-central side of SWMU 15.
This sewer discharges to the ground surface near sampling location 15SW/SD009. in January 2005, the
flow rate at 15SW/SD009 was estimated to be about 8 to 12 gpm. A short distance downstream at
station 15SW/SD005 (see Figure 2-2), the flow was estimated to be about the same (12 gpm). The
discharges from these two storm sewers join together to form tributary 15-1. Farther downstream, at
locations 15SW/SD17 and 158SW/SD186, the flow continued to increase to 90 and 135 gpm, respectively.

Hence, the flow rate in tributary 15-1 appears to be increasing along its entire reach.

The flow in tributary 15-2 was estimated at two different locations. At 15SW/SD14 and 15SW/SD015,
flow rates of 90 and 30 gpm, respectively, were estimated. Because of the uncertainty in the flow
estimation procedures, there was probably little difference in the flow rates measured at these two

locations. It is likely though that the overall flow in tributary 15-2 was less than the flow in tributary 15-1.

In tributary 15-3 (i.e., combined flow of tributaries 15-1 and 15-2), the flow rate was estimated to be
494 gpm at 15SW/SD001 and 674 gpm at 15SW/SD002. It appears that a significant source of water is
entering tributary 15-3 that cannot be attributed to tributaries 15-1 or 15-2. Groundwater discharge into
tributary 15-3 is the most plausible explanation for the increased flow rate observed in this section of the
drainage system.

4.4 GEOLOGY

Bedrock underlying NSWC Crane consists of sedimentary rocks from the Lower Pennsylvanian-age
Mansfield Formation of the Raccoon Creek Group and the underlying Upper Mississippian-age

Stephensport and West Baden Groups (Figure 4-2). The Pennsylvanian-age sandstones, siltstones,
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shales, coal beds, and thin limestone units of the Mansfield Formation can reach thicknesses of 250 to
300 feet at NSWC Crane in the central and western portions of the facility. Because the

- pre-Pennsylvanian bedrock is dipping to the west-southwest toward the center of the illinois structural

basin, the Mississippian-age rocks are closer to the surface and crop out along the stream valleys and '

lower slopes on the eastern side of NSWC Crane (Figure 4-3). On the eastern side of NSWC Crane
(e.g., near the Dye Burial Ground, Ammunition Burning Ground, and Rockeye), Pennsylvanian bedrock is
confined to the uppermost portions of hills and ridges. At SWMU 9 (Pesticide Control Area), which lies
about 1 mile southwest of SWMU 15, the United States Army Corps of Engineers (USACE) drilled a well
(09C01) through the top of the ridge to a total depth of 150 feet. This well penetrated 13 feet of
overburden soil and 132.5 feet of Pennsylvanian (Mansfield) shales, sandstones, siltstones, and coal
seams. The boring also encountered 5.5 feet of Mississippian limestone at the bottom, which the USACE

and Indiana Geological Survey identified as the Glen Dean Limestone (Barnhill and Hansley, 1993).

The mapping performed by Barnhill (1993) and Kvale and Barnhill (1994) shows that the pre-
Pennsylvanian paleoerosion surface at SWMU 15 in Section 14 (R4W, T5N) is at approximately 580 to
590 feet amsl. Using a basal elevation of about 590 feet amsl, the thickness of Pennsylvanian rock at
SWMU 15 ranges from about 90 feet along tributary 15-3 up to approximately 200 feet thick in the
northern and northwestern sides of the SWMU. The bulk of the ridge is composed of Pennsylvanian
bedrock, which consists of discontinuous layers of siltstones, sandstones, shales, and coal seams.
These rock units extend from the ridgetop down to the Pennsylvanian-Mississippian unconformity (at
approximately 590 feet amsl).

Below the Pennsylvanian .rocks lie Mississippian-age limestone and sandstone formations of the
Stephensport Group, including the Glen Dean, Golconda, and Beech Creek Limestones, the Big Cliity
Sandstone, and the Hardinsburg Formation (siltstone and shale) (Figure 4-2). Because these formations
lie at least 90 feet or more below the creek beds, they will not be discussed further in this report.

45 SOILS

A veneer of natural soil blankets the top and the sideslopes of the SWMU 15 ridge. The soils are the
result of Pennsylvanian-age rocks (mostly sandstone, shales, and siltstones) weathering in place. This
type of residual soil is the most prevalent soil type at NSWC Crane. The residual soils on the ridgetop
and sideslopes consist predominantly of fine materials, including varying amounts of clay, silt, sand, and
rock fragments.
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The SWMU 15 soils are as thin as only 2 feet at soil borings 15SB033, 15SB034, and 15SB036 (located
south of former buildings 2717 and 2718 in the Hillside Debris Area; see Figures 2-2 and soil boring logs
in Appendix B). Thicker soil cover (up to 8 feet thick) was encountered in most of the rest of the SWMU
15 area. Soils from 14 to 21 feet thick occur near soil borings 15SB031, 155SB045, 15SB046, and
15SB048 (Table 2-1 and Figure 2-1). These soil borings all occur in areas that were built up with fill
material to create a flatter surface; hence, the soil and fill materials are thicker than the natural residual

soils.

4.6 HYDROGEOLOGY

During the RFI at SWMU 15, a total of nine temporary monitoring wells were installed.” The date of
installation, the total depth, the ground surface elevation, the screen elevations, and other physical
characteristics of each of these nine monitoring wells are listed in Table 2-2. The boring logs and well
construction logs for the wells are included in Appendix B. The locations of the nine monitoring wells are
shown on Figure 2-2. .

While drilling through the overburden on top and sides of the ridge, saturated conditions were observed
on occasion near the base of the soil layer. The groundwater at these locations is believed to be perched
in the residual soils directly on top of the bedrock surface. Water levels measured in eight of the
temporary wells in January 2005 (Table 2-2) indicate that between 2.9 and 8.3 feet of saturated soils lie
perched on the bedrock surface.

Figure 4-4 presents the potentiometric surface for the perched groundwater measured in January 2005.
The highest elevations (750 to 757 feet amsl) were measured in four temporary wells installed higher up
on the hillside at SWMU 15 (15TW001, 15TW002, 15TW003, 15TWO006, see Figure 4-4). Lower
groundwater elevations (736 to 748 feet amsl) were measured in three temporary wells (15TW004,
15TW007, and 15TWO008) located on the side of the hill. The lowest groundwater elevation (708.43 feet
amsl) was measured in 15TWO0O05, which is located at the bottom of the hill by the bank of tributary 15-1.
In general, groundwater elevations mimic ground surface elevations. The potentiometric surface shown
in Figure 4-4 indicates that the perched groundwater is flowing to the east and south toward the tributary
creeks. It is assumed that groundwater in the Pennsylvanian rocks beneath the perched groundwater
has a similar potentiometric surface and that this groundwater is also flowing toward and discharging into
the unnamed creeks. As suggested by the surface water flow estimates, flow in each of the unnamed
tributaries increases in a downstream direction (Section 4.3). The gaining stream conditions are most

likely caused by groundwater discharging to the creeks.
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4.7 DEMOGRAPHY AND LAND USE

The economic base of communities surrounding NSWC Crane is in transition from agriculture, mining,
and quarrying to manufacturing and service industries. The patterns of settiement, population statistics,
and median income are similar throughout the region. Because most of the region is covered by

vegetation, the area is classified as rural.

There is no state or local planning within the vicinity of NSWC Crane. The only zoning and land use
regulations are in the municipalities in the region. None of the municipalities are close enough to impact
NSWC Crane. None of the areas adjacent to NSWC Crane are zoned, and zoning is not anticipated in
the near future. No known land use or community actions are being considered or proposed at this time.

4.8 ECOLOGY

NSWC Crane is a heavily forested facility situated within the Western Mesophytic Forest Region, Hill
Section, and Beech-Maple Forest Region (Braun, 1950). Lindsey et al. (1970) further subdivided the area
of the installation into the south-central Oak and Mixed Woods Division, including the Beech-Maple and
the Beech-Oak-Maple-Hickory sub-elements. Deam (1940) classified the portion of Martin County in
which the facility is located as consisting of the Chestnut Oak Upland based on the dominant floral
components at that time. More recently, Kuchler (1964) mapped this portion of Indiana and classified it
as belonging to two distinct vegetation classes, the Oak-Hickory and the Beech-Maple forest components
of the Broadleaf Forest Classification. This latter classification most closely resembles the current floristic

components observed at the facility.

NSWC Crane contains old agricultural fields in various stages of biological succession. Openings on dry
upland sites contain almost pure stands of grasses with some clumps of woody plants such as
persimmon, sassafras, and sumac. Areas that tend to be wetter have river birch, willow, sycamore, and
cottonwood. Hillside communities include hickory, white and black oak, red maple, sugar maple, tulip
poplar, ash, and beech (NEESA, 1983). Cleared areas at the facility have various stages of grassland,
old field, and scrub/shrub vegetational forms present. Dominant tree species include black oak, white
oak, pignut hickory, and yellow poplar. These stands are relatively young, with the average tree diameter
ranging from 6 to 12 inches. Scrubs or shrubs are present in these areas, and leaf litter and fallen limbs

and saplings cover the understory.

The wildlife habitats and vegetation types present at NSWC Crane (including many stages of forest

succession, streams, ponds, Greenwood Lake, and grassy open spaces) support a diverse terrestrial and
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aquatic fauna. The abundance of wildlife is mainly due to the mixture of landforms and vegetation types
that occur over the installation. In addition, the lack of agricultural pressures has enhanced wildlife
abundance and served to provide an installation-wide "wildlife enclosure” condition. There is an adequate
amount of forage materials, concealment opportunities, and shelter locations to support a highly diverse

wildlife community at the site.

Terrestrial habitats (i.e., wooded and grassy areas) near the site may provide shelter and food sources for
various species of mammals such as white-tailed deer, coyote, red fox, rabbits, raccoons, and mice and

for birds such as ducks, geese, wild turkey, bobwhite quail, red-tailed hawks, and American robins.

The white-tailed deer is the most conspicuous large, wild mammal at the installation. Other mammals
include opossum, raccoon, rabbits, mice, bats, chipmunks, squirrels, beaver, groundhogs, gray fox,
coyotes, and long-tailed weasel. Fox, coyotes, and hawks are carnivores whose presence indicates a

healthy ecosystem with smaller mammals present to provide a food source (NEESA, 1983).

The birds at NSWC Crane are diverse. Previous studies identified over 100 species present at the facility
during breeding seasons (Hengeveld, 1987). Because the facility is largely forested, the species found
consist predominantly of those that frequent wooded habitat types. Species of waterfowl also use the
facility, especially in the vicinity of Greenwood Lake (Figure 1-2). A large number of bird species frequent
the non-forested grassland, old field, and scrub/shrub vegetation present over portions of NSWC Crane.
The bird population includes a number of threatened, endangered, or species of special concern that use
NSWC Crane as their home range. These species include the bald eagle, osprey, sharp-shinned hawk,
red-shouldered hawk, broad-winged hawk, black and white warbler, hooded warbler, and worm-eating
warbler (Brown & Root Environmental, 1997).

Previous studies conducted at NSWC Crane (Nelson et al., 1987) identified 21 amphibian species and 22

reptilian species including skinks, lizards, snakes, and turtles.

A total of 46 distinct fish species were collected from the installation during a 1987 inventory of fish fauna
at NSWC Crane. Other than Greenwood Lake, the 1987 study observed that the greatest number of
individual fish species were recorded from the largest stream, Boggs Creek, and that the smallest number
of species were recorded from Turkey Creek. Boggs Creek contained 29 species, including eight species
of fish characteristic of large river-type systems. This included long-nose gar, paddlefish, bowfin, gizzard
shad, ribbon shiner, big mouth buffalo, channel catfish, and flathead catfish. By contrast, the Turkey

Creek survey yielded 16 species of fish, none of which were unusual to the area.
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TABLE 4-1

ESTIMATED FLOW RATES AT SURFACE WATER SAMPLING LOCATIONS
SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE
CRANE, INDIANA

Surface Water Estimated Flow Rate
Sampling Location'” January 9 - 12, 2005
(gpm) Note -
15SW/SD001 494 --
15SW/SD002 674 --
15SW/SD003 NS --
15SW/SD004 0 stagnant water
15SW/SD005 12 --
15SW/SD006 20 - 30 -
15SW/SD007 NS -
15SW/SD008 . NS --
158W/SD009 8-12 --
158W/SD010 0 stagnant water
15SW/SD011 0 ' stagnant water
158W/SD012 NS --
158W/SD013 0.3 --
158W/SD014 90 -
158W/SD015 30 --
15SW/SD016 135 --
158W/SD017 90 --
158SW/SD018 9 --
158SW/SD019 117 -

1 - See surface water sample log sheets (Appendix C) for
flow calculations or estimates; locations shown on
Figure 2-2.

gpm = gallons per minute.

NS = Not sampled; see Table 2-4.
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5.0 NATURE AND EXTENT OF CONTAMINATION

This section describes the locations, spatial patterns, chemical forms, and concentrations of organic and
inorganic chemical contaminants at SWMU 15. Where feasible to do so, an attempt is made to identify
which chemicals appear to be site-related contaminants and which do not. No evidence was found for
the presence of pure phase organic liquids or metals in any environmental medium. All references to
chemical contamination in the text below are to contaminants that are dissolved in surface water or

groundwater or that are most likely to be adsorbéd to soil or sediment particulates.

The range of analyses conducted during this RF1 is documented in Section 2.0 and summarized in Table
2-3. Data summary tables are presented in Section 3.0 of this report. Section 3.0 Tables 3-1 through
3-26 reflect the RFI effort and the additional toxicity testing that was conducted. A complete data set for
the RFI is presented in Appendix G tables (G-1 through G-4). Some surface water and sediment
locations could not be sampled. The approximate locations of these sampling points are marked with
“NS” on Figure 5-1, and the reasons for not collecting samples at those locations are described in Section
2.0.

SWMU 15 RFI data sets were subdivided into groups that reflect areas of similar characteristics for
particular environmental media. These groupings are described below and are identified in data tables,

where appropriate.

Organic chemical contamination is defined for this RFl as chemicals whose concentrations exceed
human health or ecological screening values (SVs) and therefore are considered to potentially result in
unacceptable human health or ecological risks. Exceedances of SVs are highlighted in the data tables
(Tables 3-4 through 3-26, as applicable). Because organic chemicals were assumed not to occur
naturally, detections of organic compounds at SWMU 15 were generally considered to be site-related,
unless the site history and observed concentrations or concentration patterns indicate that the
contaminants are from non-site-related sources. For example, chemicals such as methylene chloride or
acetone are often detectable and attributable to laboratory contamination. Other lesser used chemicals
such as freons (chlorofluorocarbons), chloroform, xylenes and may also fit this description, depending on
the laboratory and time period in which sample were analyzed. Laboratory contafnination is often
indicated by low concentrations of a chemical in field blanks or laboratory blanks and in multiple samples,
regardless of the origin of the samples. When present as a laboratory contaminant, the concentrations of
the contaminating chemical appear to be relatively uniform in magnitude regardless of the location of the

sample in which the contamination was reported. All organic target analyte concentrations were
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measured using routine methods, except for pentachlorophencl and hexachlorophene. These two
compounds were analyzed by an herbicide analytical method even though they are not herbicides, and
they are discussed as herbicides in the text below because of this. The herbicide method was used to
obtain lower detections limits than are achievable using the routine SVOC analytical method (SW-846
Method 8270C) for these compounds.

Metals contamination was defined as an exceedance of SVs; however, consideration was given to the
natural occurrence of metals in environmental media. Concentrations of metals that are within normal
background or upgradient levels were not considered to represent site-related contamination although
they may be discussed for the sake of completeness. Background and upgradient data sets, which are

used for these evaluations, are described in the first subsection below.

Multiple chemicals of environmental interest were detected in multiple areas of SWMU 15 at
concentrations greater than SVs. The extent of contamination, however, is best described using
representative chemicals whose extent encompasses that of other chemicals. This reduces the
complications associated with trying to track multiple chemicals when all chemicals have similar

distribution patterns. Therefore, emphasis was given to chemicals that:

¢ Exceed chemical of potential concern (COPC) SVs (described and evaluated further in Sections 7.0
and 8.0).

e Represent (based on chemical and physical properties) a particular group of chemicals (e.g.,
explosives).

e Were detected multiple times and generally pervasive, thus representing the greatest extent of
contamination for similar chemicals.

e Were detected infrequently but at environmentally significant concentrations. This may occur, for
example, when multiple analytes of similar behavior or origin are detected at a small number of
locations but at elevated concentrations that are indicative of a chemical release or contamination

pattern.

* May be used to show a connection or no connection among various environmental media.
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» May be significant daughter products that demonstrate changes in contaminant concentrations over

time due to chemical or biochemical degradation.

+ Ultimately, were judged to adequately represent the nature and extent of similar contaminants at
SWMU 15.

If the nature and extent of contamination can be easily described, figures are omitted and the

contamination is described in text.

5.1 BACKGROUND AND UPGRADIENT LOCATIONS

Each background data set and how it was established is described below.

5.1.1 NSWC Crane Soil Baclggrbund Data Set

Tables 3-1 through 3-4 present summary statistics for metal concentrations in the following soil
categories:

» All Crane soils {(a composite of nine different Soil Groups)
» Soil Group 3 - Alluvial, Mississippian, and Pennsylvanian surface soil
» Soil Group 8 - Pennsylvanian Subsurface Clay and Silt

» Soil Group 9 - Pennsylvanian Subsurface Sand

The background data for these soil groups were generated during the NSWC Crane basewide
background soil investigation. Derivation of the Soil Groups is described in detail in the report for that
investigation (TtNUS, 2001). Soil Groups 3, 8, and 9 represent all soil samples collected at SWMU 15.

Statistical comparisons were not made between background and SWMU 15 RFI metals concentrations for
this investigation. However, NSWC Crane background soil data extracted from TtNUS (2001) were used
to estimate whether the concentrations of chemicals observed in SWMU 15 soils represented site-related
contamination or not. Upper Tolerance Limits (UTLs) were used as points of comparison to demonstrate
that one soil data set was similar to another. These values represent a limit below which 95 percent of
the reported concentrations would fall with 95 percent confidence if the soil data represent background

concentrations.
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Complications may arise when one data set appears to be a subset of another. For example, a

background data set may have a smaller data spread than the site data when there are fewer background

values than site values. This could be an indication that the background data set is a subset of a larger

set of background data that was not included in the background study. The background study included

soil samples from a large area of NSWC Crane so the chance of this occurring is small. It is more likely

that a site data set that is comparable to background concentrations is a subset of the overall Crane data

background. This could occur because the site samples are collected from a relatively small area

compared to the breadth of spatial coverage of the background data. The background data set may

therefore be a combination of smaller, more localized data subsets, each with its own median value and

data spread. These characteristics could cause the SWMU data set to appear shifted to higher

concentrations than the NSWC Crane background data. A statistical comparison in such cases may

indicate that the two data sets are different. Therefore, it is useful to compare the maximum values of the

data sets to determine whether the SWMU maximum value appears to represent a value that is

significantly greater than the maximum background value or is within the range of background values.

Even in this regard, caution is required because the data set that has the greater number of values will

tend to have the higher concentration values. These issues are described on a case-by-case basis as
necessary in the following text.

5.1.2 Surface Water and Sediment Upgradient Concentrations

Surface water and Sediment samples were grouped into three categories: Storm Sewer and Outfall (or
Storm Sewer) System (ST), Tributaries 15-1/15-2, and Tributary 15-3, respectively. These three groups
represent drainage channels of significantly different character. The storm sewer system contains water
that has run over parking lots, roads, the former wash rack area, and other surfaces. This system heavily
influences the chemical composition of samples downgradient of the storm sewer systerﬁ. The tributaries
15-1 and 15-2 are natural drainage channels that may have ephemeral water flow that is more likely in
wetter seasons. These tributary channels drain into tributary 15-3, which is located to the southeast of

SWMU 15. The tributary 15-3 channel is more likely to contain water year round and carries a larger -

volume of water than the other channeis.

Sample locations 15SW/SD003 and 15SW/SD014 were intended to represent upgradient surface water
conditions for all three categories of drainage channels; .however, location 15SW/SD003 was not present
due to recent construction activity and could not be sampled. Samples 158W01401 and 15SD01401
represent upgradient surface water and sediment conditions, respectively, for all three categories of

drainage channels. Although the tributaries integrate flow (and contamination, if present) from areas near
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but outside of SWMU 15, the sampled locations are believed to represent influence primarily from SWMU

15.

Comparisons of site data to data from upgradient locations are discussed in the surface water and

sediment sections, as applicable (Sections 5.3 and 5.4, respectively).

51.3 Groundwater Upgradient Locations

Groundwater for this project represents perched groundwater at the interface between the soil

overburden and the bedrock interface. No upgradient perched water was sampled.

5.2 SOIL CONTAMINATION

Herbicides - Pentachlorophenol was the only chemical analyzed by the herbicide method to be detected.
Detections of pentachlorophenol were limited to surface soils. Only one result (28 pg/kg in sample
158580490002) exceeded the 1.4 ug/kg human health and the 1.8 ug/kg ecological SVs in either surface
or subsurface soil. Therefore, this compound is not a significant site-related contaminant for purposes of

the nature and extent discussion.

Metals - Several metals concentrations exceeded human heaith and ecological SVs in surface and
subsurface soils (see Tables 3-6 and 3-8). However, many of the concentrations greater than SVs are
consistent with background soil concentrations. This can be seen by comparing the data in Tables 3-2,
3-3, and 3-4 with data in Tables 3-6 and 3-8. Furthermore, the concentration distribution patterns suggest
no evidence of a source of contamination consistent with site operations and contaminant migration
mechanisms. Table 5-1 is a summary of metal concentrations at locations where SVs were exceeded
and the 95 percent background UTL was exceeded by 50 percent or more. Few results exceeded the
UTLs and any values that exceeded the UTL were generally within 50 percent of the UTL. Therefore,
metals are not considered to be significant site-related contaminants for purposes of the nature and
extent discussion.

Pesticides and PCBs - Aroclor-1260 was the only chemical in this category to be detected. Aroclor-
1260 SV exceedances were limited to the 0- to 2-foot bgs surface soil interval at locations 1555022
(190 pg/kg), 1558023 (1,200 pg/kg), 15SB24 (20 pg/kg), and 15SB36 (32 ug/kg). The human health and
ecological SVs are 220 and 0.332 ug/kg, respectively. Despite the observed SV exceedances, all but one
Aroclor-1260 concentration was less than the conservative cleanup level of 1,000 pg/kg total PCBs that is

commonly used for PCB cleanup in soils. The single exceedance of this value was 1,200 ug/kg in sample
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15850230002. This is a minor exceedance; therefore, pesticides and PCBs are not considered to be

significant site-related contaminants for purposes of the nature and extent discussion.

SVOCs - Detected SVOCs were limited to PAHs and a few other compounds [acetophenone,
bis(2-ethylhexyl)phthalate, di-n-butyl phthalate, di-n-octyl phthalate (surface only), isosafrole (subsurface
only), and n-nitrosodiphenylamine]. Of these, benzo(a)pyrene, a PAH, was the only SVOC detected in
subsurface soil (150 pg/kg in sample 15SB0230206 and 120 pg/kg in sample 15SB0280206) at
concentrations exceeding its human health SV of 62 pg/kg. Ecological SVs do not apply to subsurface
soil. Based on the limited nature of the human health SV exceedances, the subsurface soil detections of
benzo(a)pyrene are not of significance to this project. By contrast, several SVOC concentrations,
primarily PAHs, exceeded SVs in surface soil (see Tables 3-6 and 3-8). The greatest PAH SV
exceedances were observed on the upper level of the former two-level Asphalt Batch Plant area (samples
155B010002, 155B020002, and 158SB030002). This is consistent with site history because asphalt
contains high concentrations of PAHs. Based on these contaminant distribution patterns, the only
significant soil SVOC contamination at SWMU 15 is limited to PAHs in surface soil at the former Asphalt
Batch Plant and, to a lesser extent, in surface soil at location 15SB049. The sums of individual PAH
concentrations in each sample (rounded to the nearest 10 pg/kg) are summarized below for all locations

where at least one PAH compound exceeded an SV:

Total PAH
Concentration,

Location na/kg
15SB001 22720
15SB002 10910
158B003 95270
158B004 2660
155B005 11040
15SB007 1420
155B023 1690
15SB038 680
1558043 1770
158B044 690
155B046 2500
158B048 150
158B049 9100

These results show that the former Asphalt Batch Plant (locations 15SB001 through 15SB007) is the

most contaminated area at SWMU 15 and that other areas have measurably less contamination.
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Location 15SB049 has PAH levels approaching the former Asphalt Batch Plant levels, but this location is
well bounded in all directions either by soil samples that do not exhibit PAH SV exceedances or by
tributary 15-2 located downgradient of 155B049. Stream sediment contamination is discussed in Section
5.4.

PAH contamination is unbounded west of the former Asphalt Batch Plant, however, it is likely that the
railroad in that location also contributes PAH contamination to the soils. The contributions of PAHs from
the railroad and past contamination from the former Asphalt Batch Plant may be indistinguishable without
more study. Such study is, however, unwarranted given the generally limited magnitude and extent of
PAH contamination.

VOCs - Except for methylene chloride, VOC concentrations did not exceed SVs at any surface or
subsurface soil sampling location. Whereas VOCs in solid matrices exhibited a slight to moderate low
bias, the almost complete lack of detectable VOCs is an indication that these chemicals are not significant
site-related contaminants. Methylene chloride exceeded the 1.2 ug/kg human health SV at several
locations, but all concentrations were less than 100 pug/kg and most were less than 10 pg/kg (see Table
3-6). The lower detected concentrations are comparable to those commonly observed as laboratory
contamination levels. In addition, the greatest concentration (97 ug/kg at 15SB00300002) being in
surface soil where VOCs are least likely to be present, and a lack of methylene chloride precursor (e.g.,
chloroform or carbon tetrachloride) detections suggest that the methylene chloride detections are not site
related. Therefore, VOCs are concluded not to be significant site-related contaminants for the purpose of
nature and extent discussion.

In summary, the only significant contaminants in soil are PAHs. This is consistent with site history. The
PAH contamination of primary significance is associated with the former Asphalt Batch Plant. The
contamination in that area is unbounded to the west, but the extent of contamination appears to be limited
to the former Asphalt Batch Plant and immediate surroundings. The reported PAH concentrations are

likely to be less than actual site concentrations because of a slight to moderate low bias.

5.3 SURFACE WATER CONTAMINATION

Herbicides - Pentachlorophenol was the only chemical analyzed by the herbicide method to be detected.
The results for this chemical were generally biased moderately to severely low. However,
pentachlorophenol concentrations did not exceed human health or ecological SVs at any location, which
is an indication that this chemical is not a significant site-related contaminant for the purposes of the

nature and extent discussion.
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Metals - There was an aluminum SV exceedance in upgradient location 15SW/SD014 surface water (see
Table 3-10). The aluminum concentrations in tributaries 15-1 and 15-2 and in tributary 15-3 surface water
were slightly elevated compared to upgradient concentrations but generally not by more than a factor of
two, except at locations 15SW/SD001 (Table 3-16), 15SW/SD013 (Table 3-15), and 158W/SD017 (Table
3-15). These locations are not the most downgradient locations, and they are separated by locations that
did not have concentrations greater than upgradient concentrations. The surface water metals
concentrations in storm sewers were comparable to metals concentrations in the other drainage
channels. Therefore, aluminum does not appear to be a significant site-related contaminant, and the
extent of this minor contaminant is well bounded. A comparison of Tables 3-10, 3-15, and 3-16 shows
that downgradient iron, manganese, and vanadium concentrations also exceeded upgradient
concentrations by more than three times (vanadium was detected only in downgradient samples) in
multiple locations. However, the most downgradient location, 15SW/SD002 did not have any metals
concentrations in excess of SVs, and most metal concentrations were less than upgradient

concentrations (see Tables 3-10 and 3-16).

Based on the general magnitude and spatial patterns of contamination, it appears that the observed
exceedances of upgradient concentrations for metals are probably a consequence of having collected a
single upgradient surface water sample and multiple downgradient samples. Under these conditions, the
probability of downgradient concentrations exceeding upgradient concentrations is high even if the

downgradient sampleé represent conditions identical to upgradient conditions.

A comparison of metals concentrations from filtered and unfiltered samples reveals that the majority of
the following metals results are associated with the solid portion of surface water samples: aluminum,
chromium, iron, lead, vanadium.

SVOCs - There were four PAH SV exceedances in upgradient location 15SW/SD014 surface water (see
Table 3-10). Downgradient creek tributary surface water samples yielded a few more SV exceedances
(highlighted in Tables 3-12 and 3-13), but the PAH concentrations are comparable to upgradient
concentrations. This can be seen by comparing the concentrations in Tables 3-15 and 3-16 with
concentrations of the same parameters in Table 3-10. Figure 5-1 also shows surface water PAH

concentrations.
Whereas the tributary samples exhibited little if any contamination, the chemical composition of the sewer

water samples exhibited elevated PAH concentrations (compare Tables 3-14, 3-15, and 3-16). The storm

sewer system receives runoff from parking lots, roads, and other surfaces. These surfaces receive

090511/P 5-8 CTO 0331



NSWC Crane

SWMU 15 RFI Report
Revision: 0

Date: February 2006
Section: 5

Page 9 of 13

metals, PAHs, and other chemicals from vehicles, vehicle exhaust, the pavement, and other sources.
Roads and parking lots, in particular, may release environmentally significant concentrations or PAHs and
metals. The elevated concentrations in the sewer system have evidently had littte impact on stream
surface water concentrations, presumably because runoff draining to the streams dilutes any storm sewer
discharges to the streams. In addition, the chemicals detected most frequently or in the highest
concentrations tend to preferentially adsorb to sediment and soil. Therefore, the reservoir of

contamination is expected to be compartmentalized in sediments rather than in surface water.

5.4 SEDIMENT CONTAMINATION

All Chemicals - Most of the chemicals detected in upgradient sediment sample 15SD0140006 exceeded
human health or ecological sediment SVs (see Table 3-18, highlighted values). A similar situation existed
for downgradient sediment samples (Tables 3-22, 3-23, and 3-24, highlighted values). Samples in all
three downgradient sediment groups (ST, Tributaries 15-1/15-2, and Tributary 15-3) also consistently
exhibited concentrations greater than upgradient concentrations and SVs. Individual chemical groups are
discussed below.

Herbicides - Pentachlorophenol and 2,4,5-T were the only chemicals analyzed by the herbicide method
to be detected. Pentachlorophenol concentrations did not exceed human health or ecological SVs at any
location. Although the mean solid MS/MSD pentachlorophenol recoveries were slightly low, the available
data indicate that this chemical is not a significant site-related contaminant for the purposes of the nature
and extent discussion.

Metals and Cyanide - Cyanide was not detected in sediment samples. Except for location 15SW/SD00S,
metals concentrations in sediment were typically less than upgradient values or exceeded upgradient
values by a small margin (see Tables 3-18, 3-22, 3-23, and 3-24). Furthermore, most metals
concentrations were less than both human health and ecological SVs at most locations. Lead at location
15SW/SD009 is the greatest exception. The sediment lead concentration was 133 mg/kg at this location.
This concentration is approximately three times the ecological SV and about one-third the human health
SV, thus indicating that metals contamination in sediments is a minor concern. Because of the limited
extent of the metals SV exceedances and exceedances of upgradient concentrations, metals are not

discussed further in nature and extent of contamination.

The toxicity testing chemistry data were consistent with the rest of the RFI data in terms of metals

concentrations and spatial distribution of metals. Consequently, these data were not plotted.
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Pesticides and PCBs - The upgradient sample, 15SD0140006, had a detection of 4,4-DDT (4.2 ug/kg),
which is slightly greater than the 4.16 pug/kg ecological SV and much less than the 1,700 pg/kg human
health SV. Downgradient samples exhibited more frequent detections of this compound and other
pesticides. Aroclors-1254 and 1260 were also detected in downgradient samples 15SD0150006 and
158D01500086, but not in the most downgradient sample, 158D0020006. The most frequently detected
chemicals from this category were 4,4'-DDT and its degradation products, 4,4-DDE and 4,4’-DDD.
Tables 3-18 through 3-24 show these data. The detections, while exceeding human health and/or
ecological SVs in about half of the samples, were generally within two times the SVs and are therefore

considered to be minor exceedances.

SVOCs - The only SVOCs of significance that were detected in sediments were PAHs. The MS and MSD
samples for these compounds in solid matrices exhibited a slight to moderate low bias, which would have
affected upgradient and downgradient samples equally. Samples 15SD0060006 and 15SD0240006 had
the highest PAH concentrations of all sediment samples. These samples were collected from a road and
parking area that drains into the storm sewer near 158D006 (see Figure 5-1). The road and parking lot
appeared to have been paved within months preceding sample collection. Fresh asphalt is expected to
produce higher levels of PAH runoff than weathered asphalt that has been washed for months or years
with precipitation. Thus, the elevated concentrations appear to represent normal asphalt runoff. Figure
5-1 shows sediment PAH concentrations for every PAH that had a sediment SV exceedance at at least
one sampling location.

Overall, the concentrations of PAH and other SVOC target analytes in sediments decreased in the
downgradient direction from the SWMU center. This can be seen by reviewing Figure 5-1, which shows
that downgradient locations 15SW/SD002 and 158SW/SD019 génerally had PAH concentrations
comparable to or less than upgradient concentrations. Location 158SW/SD001 had some minor
exceedances of upgradient PAH concentrations and SVs, but the PAH concentrations at 15SW/SD002
did not, if allowances are made for uncertainty in the data, especially near detection limits. For example,
the phenanthrene and acenaphthylene concentrations at 15SW/SD002 were 570 and 9 pg/kg,
respectively, whereas the upgradient (location 158W/SD014) concentrations were 560 pg/kg and non-
detect (4.22 U), respectively. Location 15SW/SD002 bounds reasonably well the more contaminated
upgradient sediments. Downgradient location 15SW/SD019 generally had the lowest PAH
concentrations observed in all sediment samples and bounds the PAH contamination in the southwestern
reaches of the tributary system southwest of SWMU center.

The sediment toxicity testing chemistry data, most of which were collected at locations near previously

sampled locations, were consistent with the rest of the RFI| data in terms of PAH concentrations and
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spatial distributions. Therefore, the sediment chemistry data from the toxicity testing are not presented on
Figure 5-1. PAH ratios within a sampling location were consistent from location to location. For example,
the pyrene to phenanthrene to fluoranthene ratios were approximately 1:1:1 at all locations. Furthermore,
these three PAHs were typically the most concentrated PAHs at a given location. Other PAHs also seem
to have a relatively fixed ratio from location to location. This type of pattern is interpreted to mean that
contamination at the various sampling locations had a similar source. A source has not been identified,
but a general contribution from parking lot and road pavement, road traffic, railroad traffic, and other
similar sources is expected. Runoff of surface soil contaminated with historical releases from the former

Asphalt Batch Plant and related asphalt spills is also expected.

In summary, the greatest degree of sediment contamination was observed in the eastern half of the
sediment sampling pattern at locations 15SW/SD006, 15SW/SD015, 15SW/SD016, and 15SW/SD017.
Location 158SW/SDO006, near the center of SWMU 15, had the greatest degree of PAH contamination.
However, the elevated target analyte concentrations are reasonably well bounded. This bounding is

achieved by downgradient concentrations that are generally less than SVs or upgradient concentrations.

5.5 PERCHED GROUNDWATER CONTAMINATION

All Chemicals - Without a significant reservair of contamination in soils or sediments that may leach into
groundwater, it is not surprising that few chemical contaminants were detected in perched groundwater.
Those that were detected belong to the herbicide, SVOC (especially PAHs), and metal groups of
analytes. The groundwater was collected from temporary wells used to investigate perched groundwater
at the overburden-bedrock interface. Only select SVOCs and metals were detected in groundwater at
concentrations exceeding SVs. The only SVOCs detected at concentrations exceeding screening values
were the relatively soluble PAHs, naphthalene and 2-methylnaphthalene. These chemicals, which were
also detected in sediments and surface at elevated concentrations, exceeded human health SVs at a
single groundwater sampling location, 15TW001. One other chemical, dibenzofuran, was detected at the
same location in a single perched groundwater sample (15GWTW001), but this chemical is probably not
related to site activities because the reported concentration was near detection limits and this chemical
was not detected in any other SWMU 15 environmental media.> Hence, the detection of this latter
chemical was probably a false detection. No other SVOCs were detected in groundwater; consequently,
SVOCs are considered not to be significant site-related groundwater contaminants at SWMU 15. Metals
were widely detected in the perched groundwater. Several exceedances of human health and/or
ecological SVs were observed, but the metals concentrations appear to be within published normal
background levels observed elsewhere (Dragun, 1988). Iron and manganese are at the high end of what

could be considered a normal range of groundwater concentrations. The groundwater in this case,
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however, is perched water. It was analyzed to determine what contaminants might be leaching into
groundwater rather than representing potable groundwater. There does not appear to be a site-related
source of groundwater metal contamination at SWMU 15 because the degree and spatial extent of
contamination detected is very limited. Because much of the soil in this area is fill material, it is not
surprising to find an occasional high concentration in groundwater that may represent leaching of debris
in the fill that is not operationally related to site activities. There is also little to no evidence of metals
contaminatibn in surface water and sediments. This is an indication that slightly elevated groundwater
metal concentrations are not affecting other site media. Therefore, the exceedances of SVs are
considered to be minor and the detected chemicals are considered not to represent site-related

contamination.

A comparison of metals concentrations from filtered and unfiltered samples reveals that the majority of
the following metal results are associated with suspended matter in the groundwater: aluminum,
beryllium, chromium, cobalt, copper, iron, lead, vanadium, and zinc. lIron is a borderline case.
Approximately half of the total iron concentration is attributable to particulate matter and half is

attributable to dissolved iron.

5.6 EXTENT OF CONTAMINATION SUMMARY

The degree and extent of contamination at SWMU 15 is very limited and reasonably well bounded. The
primary contaminants are PAHSs in soils and sediments. Soil PAH contamination is essentially limited to
surface sbils and is unbounded in the area of the former Asphalt Batch Plant, however, the magnitude of
the contamination in that area appears to be limited. The extent of influence from the former Asphalt
Batch Plant is limited to the west by the adjacent railroad. This railroad is also a likely contributor to soil
PAH contamination. A lesser amount of PAH contamination was identified in subsurface and surface soil
at location 15SB049, but the degree of contamination is minor compared to the Asphalt Batch Plant

contamination.

Surface water and sediment contamination are well bounded. Location 15SW/SD006 had the overall
greatest degree of surface water and sediment contamination. The contamination is essentially limited to
PAHs and metals near Iocations 15SW/SD006 and 158W/SD015 through 15SW/SD017, but even this

contamination is minor for an industrial area.
Toxicity testing, described in Section 8.0, was conducted on sediments to determine their toxicity to

sediment invertebrates. Based on the results of the testing, as described in Section 8.0, it is apparent

that the observed concentrations of all contaminants at SWMU 15 are exerting little 1o no negative

090511/P 512 CTO 0331



NSWC Crane

SWMU 15 RFI Report
Revision: 0

Date: February 2006
Section: 5

Page 13 of 13

influence on the environment. Therefore, contamination at SWMU 15 is considered to be minor with the
possible exception of sails in the northern portion of the Asphalt Batch Plant, where PAH concentrations

were the highest.
Groundwater did not exhibit significant levels of site related contamination.

A comparison of metals concentrations from filtered and unfiltered samples reveals that the majority of
the following metals results are associated with the solid portion of surface water samples: aluminum,
chromium, copper, iron, lead, and vanadium. A similar comparison reveals that the majority of the
following metals results are associated with the solid portion of groundwater samples: aluminum,
beryllium, chromium, copper, iron, lead, selenium, vanadium, and zinc. This type of comparison was not
conducted for thallium and tin because there were not enough total and dissolved concentrations

available to support the comparison.
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TABLE 5-1

WORST CASE SURFACE AND SUBSURFACE CHEMICAL CONCENTRATIONS
FOR SELECT CHEMICALS WITH SCREENING VALUE EXCEEDANCES
NSWC CRANE
CRANE, INDIANA

Soil
Soil UTL, Canentraﬁon, ERA SV HHRA SV
Parameter mg/kg " Sample No. ma/kg Exceedance® | Exceedance ?
Surface Soils
Aluminum 19,900 15580140002 27800 NA YES
15580150002 26300 NA YES
15550180002 24500 NA YES
15550200002 29900 NA YES
15550310002 29900 NA YES
Arsenic 11.83 15550360002 20.7 YES YES
Chromium 28.7 15580180002 34 YES YES
15850300002 39.9 YES YES
15850310002 31 YES YES
15550350002 34.4 YES YES
15880360002 49.7 YES YES
15850380002 32.3 YES YES
15550430002 40.2 YES YES
15850440002 36.8 YES YES
Cobalt 32.4 15550350002 59.6 YES YES
Lead 27.0 15850060002 29.8 YES NO
15850080002 155 YES YES
15550100002 31.1 YES NO
Selenium 0.81 15880380002 1.1 YES YES
Thallium 0.31 15850350002 0.43 YES YES
15850380002 0.47 YES YES
Zinc 65.6 15850020002 626 YES NO
15550060002 111 YES NO
15880070002 214 YES NO
Subsurface Soil (Soil Group 8)®
Aluminum 20,600 155B0080610 25500 NA YES
158B0100206 23600 NA YES
155B0230206 31100 NA YES
Barium 115 155B0080206 157 NA YES
155B0090206 141 NA YES
155B0100610 157 NA YES
Cobalt 21 155B0100206 54.2 NA YES
Manganese 704 155B0060206 1020 NA YES
155B0080206 1400 NA YES
158B0090206 3570 NA YES

ERA - Ecological risk assessrhent

HHRA - Human health risk assessment
NA - Not applicable

SV - Screening value

UTL - Upper tolerance limit

1 UTL represents the concentration below which 95 percent of concentrations will fall with 95
percent confidence if the corresponding samples represent background concentrations.

2 Exceedances of screening values are indicated by bold "Yes".

3 Subsurtface Soil Group 9 data not shown because there was only one sample in that group.
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6.0 FATE AND TRANSPORT / CONCEPTUAL MODEL

This section presents an overview of the potential movement of contaminants at SWMU 15 among the
environmental media. COPCs present at SWMU 15 belong to three primary groups: SVOCs, pesticides,
and metals (see Sections 3 and 5). However, the metals, pesticides, and several of the SVOCs are
dismissed as COCs in Sections 7 and 8, following this section. Seven of the SVOCs are listed in Tables
6-1 and 6-2 and-are considered to be the primary contaminants (i.e., COCs) present at SWMU 15; they
were detected at the highest concentrations, were detected at the highest frequencies, and have the
highest potentials to cause human or ecological risk. These seven PAHs are identified in Sections 7 and
8 as the COCs for SWMU 15. As a result, the information presented in this section focuses only on the
seven COCs. The primary chemical and biological factors which affect the mobility, migration,
biodegradation, and persistence of the COCs at SWMU 15 are solubility, adsorption/desorption,
biodegradation, and plant uptake.

The information presented in this section supports current and future assessments (e.g., risk
assessments) by:

e Describing the chemical and physical properties of PAHs that affect the mobility, migration,
biodegradation, and persistence of the principal COCs at SWMU 15.

» Providing a basis for determining whether movement of contaminants among environmental media
will result in significant future changes to exposure point concentrations to receptors or significant

exposure to receptors not currently exposed or at locations not currently exposed.

e Providing a basis for determining whether the potential exists for contaminant concentrations to

decrease over time in various media.

¢ Presenting a conceptuél site model that identifies contamination sources, contaminant migration:

pathways, and potential receptors.

6.1 PROPERTIES AFFECTING MOBILITY, ATTENUATION, AND PERSISTENCE

6.1.1 Solubilities and Adsorption/Desorption Propenrties

Literature values and regulatory guidance values for solubilities, organic matter-water partition coefficients

(Kqc), soil-water partition coefficients (Kq), and biodegradation rates are summarized in Table 6-1. These
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Pathways B2 and D. Between storm events, the majority of water entering the creeks is probably derived
from Pathways B2, B3, and C (see Figure 6-1).

Table 6-2 presents a summary of COC concentrations detected in each media at SWMU 15. For each
medium or subset of medium, the average and maximum COC concentrations are presented. This
summary is intended to present the overall picture of which chemicals are migrating, which ones are the

most widespread, and which ones have the potential to migrate further.

The following conclusions can be made on the basis of information presented in Table 6-2.

PAH:s in surface soil are not migrating.

» Higher concentrations of PAHs are found in surface soils.

* PAH concentrations decrease by one to two orders of magnitude in subsurface soil samples.

» PAH concentrations are elevated in storm sewer sediment and to a lesser extent in tributary
sediments.

¢ PAHs are detected in storm sewer waters and surface water runoff.

¢« PAHs are only infrequently detected in perched groundwaters with benzo(a)anthracene being the
only PAH detected.

6.2.1 Historical Operations and Releases

SWMU 15 includes former Buildings 2801, 2716, 2717, 2718, 2774, and existing Buildings 2693 and
3330. There was a 5,000-gallon AST along the northern side of the former boiler house (Building 2801).
Approximately, 10,000 gallons of waste oil were removed annually from this AST. No specific information
concerning historical operations at Building 2801 is available.

An Asphalt Batch Plant with unknown operational history was removed in the early 1970s. Although there
is no supporting documentation, other asphalt plants of this era are known to have mixed waste oils (such
as vehicle crankcase oils that might contain metals and hydraulic oils that might contain PCBs) into the
liquid tar. NSWC employees have stated that tar spills occurred at the plant. Spills were attributed to

boilovers a