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Preface

A Resource Conservation and Recovery Act Facility Investigation, Phase III
Soils Study was conducted at the Ammunition Burning Ground Site, Naval Sur­
face Warfare Center Crane (NSWCC), Indiana, by personnel of the Geotechni­
cal Laboratory (GL), U.S. Army Engineer Waterways Experiment Station
(WES), and the U.S. Army Engineer District, Wilmington (CESAW). The
field work was done in August 1993. The data reduction, draft report prepara­
tion, and fmal editing were conducted between September 1993 and July 1998.

The primary author of this report was Mr. Paul Albertson, WES. Contribu­
ting authors were Mr. Stephen Nohrstedt, Ms. Zainul Kidwai, Messrs. Phil
Payonk, and Frank Yelverton, CESAW, and Dr. James May, WES. Also con­
tributing to the report were Mses. Benita Abraham and Evelyn Villanueva,
and Mr. Bennie Washington, WES. Ms. Adrienne Wilson, Naval Facilities
Engineering Command, provided oversight, and Mr. James Hunsicker,
NSWCC, Manager of the Environmental Protection Department at Crane, and
Mr. Tom Brent, NSWCC, managed the project. Mr. William Murphy was the
Principal Investigator, and Dr. May was the Program Manager for WES.

At the time the work was conducted English units were used, and a metric
conversion table is provided.

This study was performed in the Geotechnical Laboratory, WES, under the
supervision of Dr. A. G. Franklin, former Chief Earthquake Engineering and
Geosciences Division (EEGD), Dr. Lillian Wakeley, acting Chief, EEGD, and
Dr. W. F. Marcuson III, Director.

At the time of publication of this report, Dr. Robert W. Whalin was the
Director, and COL Robin R. Cababa, EN, was the Commander of WES.

The contents of this repon are not to be used for advenising, publication,
or promotional purposes. Otation of trade names diJes not constitute an
official endiJrsement or approval of the use ofsuch commercial products.



Executive Summary

To fulfill the Corrective Action Requirements of its Resource Conservation
and Recovery Act (RCRA) Storage Permit, the Naval Surface Warfare Center
Crane (NSWC Crane) has conducted an RCRA Facility Investigation (RFI)
Part 2, Phase III Soils Study for the Ammunition Burning Ground (ABG), solid
waste management unit (SWMU) 03/10. The ABG is located in a stream val­
ley and covers approximately 20 acres. It is located in the NW 1/4 of Sec-
tion 28 and the SW 1/4 of Section 21, T5N, R3W. Access to the ABG is by
facility Road H463 off Highway 58.

Thirty-three surface (grab) soil samples were collected and thirty-two soil
borings were made in August 1993 to determine the extent of soil contaminants
identified in the Part 1 RFI Phase III soils investigation. The soil samples were
analyzed for contaminants of concern including volatile organics, polycyclic
aromatic hydrocarbons (PAHs), explosives, and inorganics, principally metals.

The soils analyses indicated that ABG waste disposal activities have contrib­
uted residues of explosives compounds and metal contaminants to the soils.
PAHs and VOAs were also released, but in concentrations that were generally
below 1 mg/kg (ppm). The explosives HMX, RDX, TNB, TNT, 2,4-DNT,
2,6-DNT, 2A-DNT, and 4A-DNT were detected. Explosives with highest
concentration were HMX, RDX, and TNT. Several metals and inorganic con­
stituents in ABG soils had consistently higher concentrations than nearby back­
ground soils. In some cases the concentrations of metals and inorganics were
100 times the background which suggested the release of these constituents to
ABG soils. Constituents that were greater than 100 times background included
cadmium, calcium, copper, lead, zinc, and tin.

The extent of contaminated soils at the ABG was estimated. For this deline­
ation, contamination was defined as soils with one or more of the following
conditions: cadmium concentrations greater than 10 mg/kg; lead concentra­
tions greater than 500 mg/kg, or total explosives (sum of all explosives
detected) greater than 10 mg/kg. For the surface soils data (0 to 30 in. deep),
the area of contamination is about 10.98 acres. For the deeper soils (30 to
90 in. deep), the area of contamination is about 1.99 acres. The extent of
contamination in surface soils « 30 in. below ground surface) was greater
than that for the deeper soils.
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The results of this Part 2, RFI Phase III Soils study should be coordinated
with appropriate State and Federal regulatory agencies.
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Acronyms and Abbreviations
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Analytical Laboratory Group
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and Liability Act of 1980
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Conversion Factors,
Non-51 to 51
Units of Measurement

Non-51 units of measurement used in this report can be converted to 51 units
as follows:

Multiply By To Obtain

acres 4,046.873 square meters

feet 0.3048 meters

feet per mile 0.1893935 mete~s per kilometer

inches 2.54 centimeters

miles IU.S. statute) 1.609347 kilometers
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1 Introduction

Objectives of the Investigation

RFI Phase III Investigations are release characterization studies. The pur­
pose of the RFI is to collect data necessary to characterize the site for evaluat­
ing and developing effective remedial alternatives. The objectives of this
investigation are:

a. Determine the nature and extent of soil contamination.

b. Gather necessary data to support the corrective measure study (CMS).

Site Location and Description

The Naval Surface Warfare Center, Crane (NSWC Crane) is located in
Indiana approximately 40 miles southwest of Bloomington and 74 miles south
of Indianapolis (Figure 1). NSWC Crane covers approximately 62,463 acres
or roughly 100 square miles in Davies, Greene, and Martin Counties ofIndi­
ana. The Ammunition Burning Ground (ABG) occupies approximately
20 acres. It is located in the NW 1/4 of Section 28 and the SW 1/4 of Sec­
tion 21, T5N, R3W. Access to the ABG is by facility Road H463 off High­
way 58 (Figure 2).

Facility History

The facility, originally called Naval Ammunition Depot (NAD), Burns City,
was opened in 1941 to serve as an inland ammunition production and storage
center. The Depot's name was changed to NAD, Crane in 1943. The name
was changed again in 1975 to Naval Weapons Support Center, Crane. The
name was changed again in 1992 to Naval Surface Warfare Center, Crane.
Today Naval Surface Warfare Center, Crane's mission is to "Provide quality
and responsive engineering, technical and material support to the Fleet for
combat subsystems, equipment and components, microelectronics technology,

Chapter 1 Introduction 1



Figure 1. Location map for NSWC Crane
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4

microwave components, electronic warfare, acoustic sensors tests, engineering,
pyrotechnics, small arms, electronic module test and systems command.»
Under the Single Service Management Program, a segment of the Center's
mission is to provide support (including environmental protection) to the Crane
Army Ammunition Activity (CAAA). The Army is tasked with the production
and renovation of conventional ammunition and related items, the performance
of manufacturing, engineering, and product quality assurance to support pro­
duction; and the storage, shipment, demilitarization, and disposal of conven­
tional ammunition and related components. Because of the nature of the
Army's operations, CAAA contributes significant financial support for the
environmental program through an Interservice Support Agreement.

All environmental activities on the installation, including permitting activi­
ties, remain the responsibility of the Navy. The Navy has applied to Region V
of the United States Environmental Protection Agency (USEPA) for a Resource
Conservation and Recovery Act (RCRA) permit for thermal treatment (open
burning/open detonation) of pyrotechnics, explosives, and propellants (PEP) at
the ABG Subpart X unit.

Site Setting

Ordnance and ordnance-contaminated materials from NSWC Crane produc- .
tion areas have been taken to the ABG for treatment by burning since the
1940's. The ABG is used extensively for destroying unwanted materials con­
taminated with explosives, bare explosives, rocket motors, candles, flares,
solvent, detonators, and fuse materials. Several separate burning areas are
located within the site proper. The largest quantities of materials were
destroyed from 1956 to 1960, when 15,000 lb per day of smokeless powder
was destroyed. In the same period, about 46,000 lb per day of high explosives
were burned. The area is also used for flashing the residue from bombs and
projectiles after they have been subjected to melt out or drill out operations for
removal of the bulk of the explosive.

The locations of the various open burning/thermal treatment units are shown
in Figure 3. Three surface impoundments were constructed in 1975 to remove
liquids from otherwise combustible sludge resulting from the blending and
loading of munitions. The impoundments were modified in 1982 to include a
liner and leachate collection system for each. The impoundments have been
replaced by the sludge bum pads (area 1 of Figure 3) and are under closure.
Surface burning of ordnance was formerly conducted on the ground surface,
but burning panS are now used to prevent contact of bum products with the
ground. Typically, bulk propellants or other energetic materials are poured
into the burning pans to a few inches in depth, primed, and remotely initiated.
Examples of these items are:

a. Bulk propellant and high explosives, which are burned (thermally
treated) in clay-lined steel pans. Twenty pans are set up for this

Chapter 1 Introduction
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6

operation. Two of the pans are specifically set aside for the burning of
production scrap.

b. PEP (pyrotechnics, explosives, and propellants)-contaminated solvent
and liquids burned in one unlined steel pan.

c. Waste bulk pyrotechnics burned in one unlined steel pan.

d. Waste red phosphorous burned in unlined steel pans. Currently, four
pans are set up for this operation.

e. Desensitized black powder (powder that has been stabilized in water) is
burned in an unlined steel pan. There is one pan set up for this
operation.

The primer pit, incendiary cage and bum box are used for thermal treatment of
ammunition components (e.g., small impact-sensitive primers) and pyrotechnic
munitions.

The area labeled "Ash Pile" is the site of a former stockpile of bum residue
which has been removed under a RCRA closure plan (Figure 3).

Chapter 1 Introduction



2 Study History

Regulatory Status

Under the authority of RCRA as amended by Hazardous and Solid Waste
Amendments (HSWA), a hazardous waste treatment, storage, and disposal
facility must be permitted by the USEPA. In December 1989, NSWC Crane
was issued a storage permit. A RCRA Facility Assessment (RFA) for the
NSWC Crane Facility was completed. The ABG was designated a Solid Waste
Management Unit (SWMU). The Corrective Action Requirements (CAR)
were negotiated between the Navy and the USEPA Region V. As part of the .
CAR, the NSWC Crane is to conduct a RFI at its SWMUs. An RFI is a three­
part study, consisting of a Phase I, Environmental Monitoring Report; a
Phase II, Release Assessment; and a Phase III, Release Characterization Study.
Phase I and Phase II have been completed. The RFI Phase III Soil Study was
divided into two parts. The U.S. Army Corps of Engineers Waterways Exper­
iment Station (USACEWES) conducted the Part 1 Study. A Draft Report was
prepared in November 1992. The Part 2 Study was conducted in August 1993
by the U.S. Army Corps of Engineers, Wilmington District (USACESAW).
The results of the Part 2 Study are presented in this report.

Crane's USEPA Permit as of July 1995 stipulates the following: "The
R-150 Tank, and the Waste Pile and Surface Impoundment Units at the Ammu­
nition Burning Grounds are RCRA regulated units that are subject to 40 CFR
Part 265, Subpart G closure requirements. Closure plans have been submitted
to the State and some closure activities have been performed. It is apparent at
these units that contamination in the area may not be distinguishable between
the regulated units and the SWMU under or around them. Therefore, for the
purposes of consistent remedial investigations, the Permittee shall perform one
corrective action investigation at these units that will allow for compliance with
both the closure and the Corrective Action requirements. This will allow for
one investigation for soil and ground water at these units, instead of two sepa­
rate regulatory investigations for the same media. The RFI Work Plans have
been submitted for these units, and the Permittee shall continue to defme the
rate and extent of contamination, perform a risk assessment, evaluate Correc­
tive Measures, and provide Corrective Measures Implementation at these
units... It is the intent of this permit to avoid duplication of effort at these
units, and to have one monitoring and Corrective Action program to serve both
State and Federal requirements of protection... "

Chapter 2 Study History 7
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Previous Studies

A sequence of remedial investigations and remedial actions has been per­
formed at the NSWC Crane. Investigations began at the NSWC Crane after
the initial discovery in early 1981 of a potential hazardous substance release
from the Center. The investigations have proceeded since 1981 and continue at
the time of this writing. In April 1981, the U.S. Navy implemented the Navy
Assessment and Control of Installation Pollutants (NACIP) Program, now
known as the Installation Restoration Program (IRP), to identify and control
environmental contamination from past use and treatment of hazardous sub­
stances at the NSWC Crane. The IRP program is designed to conform to the
scope and purposes of the National Oil and Hazardous Substances Contingency
Plan (NCP) established by the Comprehensive Environmental Response, Com­
pensation and Liability Act (CERCLA) of 1980, and amended by the Super­
fund Amendments and Reauthorization Act (SARA) of 1986. The IRP consists
of five major steps; (a) Preliminary Assessment (formerly lAS), (b) Site
Inspection (formerly Confirmation Study), (c) Remedial Investigation/
Feasibility Study (RIfFS), and (d) Remedial Design/Remedial Action
(RD/RA).

An Initial Assessment Study (lAS) for the NSWC Crane began in April
1981 and was completed in May 1983 by the Naval Energy and Environmental
Support Agency (NEESA). Assistance was provided by the Ordnance and
Environmental Support Agency and the USACEWES. The lAS recommended
site inspections be performed at 14 sites: Nine ordnance sites and five non­
ordnance sites. The lAS identified the ABG as a site requiring investigation
because of past hazardous waste treatment. The ongoing hazardous waste
management operations at the ABG also mandated compliance with Subtitle C
of the RCRA. On 19 May 1980, the USEPA finalized Phase I of the RCRA
hazardous waste regulatory program, which became effective 19 November
1980. By this date, the NSWC Crane had to comply with the codified regula­
tory sections of the RCRA. In October 1980 the NSWC Crane ftled a RCRA
Section 3010 notification and a Part A permit application to operate as a treat­
ment, storage, or disposal (TSD) facility. The NSWC Crane was qualified for
and obtained Part A "interim status, " which allowed the facility to legally
operate as though it had a permit. The ABG then became subject to 40 CPR
Part 265 (interim status standards). Part 265 (as well as Parts 260 through
280) is divided into subparts that address the general operating requirements
for hazardous waste management facilities and the technical standards applica­
ble to specific units.

In August 1981 the NSWC Crane notified the USEPA of four surface
impoundments (dewatering beds) at the ABG and one waste impoundment. A
groundwater monitoring program was required at the ABG pursuant to
(a) 40 CPR Part 265-Subpart F and (b) the IRP. The groundwater monitoring
program began at the NSWC Crane in 1981. Through a Military Interservice
Procurement Request, the Navy contracted the USACEWES to conduct hydro­
geologic investigations at ten sites, eight identified in the lAS and two new
sites. The work was performed under authority provided by NAVCOMPT
Document Number NOOI64-IMP-04575, dated June 1981 and amended
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October 1981. The USACEWES-installed monitoring wells from August 1981
to December 1981 at the ABG and provided a report in April 1982 (Dunbar
1982). Results of the monitoring program suggested the presence of ground­
water contamination at the ABG. Pursuant to 40 CFR 265 Subpart F,
USACEWES performed six studies at selected sites from June to October
1983. The ABG was one of the sites. The final report for the 1983-84 studies
at the ABG was provided in April 1984 (Dunbar 1984).

The HSWA of RCRA established corrective action programs (CAP), Sec­
tion 3004, at TSD facilities. The provision required the NSWC Crane to
address past releases of hazardous waste or hazardous constituents at SWMU's
and regulated units. The fust step of the CAP required the NSWC Crane to
submit a Hazardous Waste Management Report (known as the SWMU report)
to the USEPA. The SWMU report listed the ABG and all of the lAS-identified
hazardous waste sites as SWMU's and was submitted to the USEPA in Janu­
ary 1985. The next step of the CAP, a RFA, was conducted by A. T. Kear­
ney, a USEPA contractor. The contractor conducted a me search of the
facility and a site visitation and prepared a report in 1987 which characterized
possible releases from 100 SWMU's. On 22 June 1987 the USEPA promul­
gated amendments to allow the information related to detailed corrective action
planning to be developed by USEPA Regional Administrators after the issuance
of a RCRA permit through the use of compliance schedules included in the
permit.

A hydrogeological investigation of the ABG and surrounding area was con­
ducted by the USACEWES in 1986-87. The Hunt (1988) report identified
factors influencing or controlling the flow of potentially contaminated ground­
water into and out of the ABG. Work included emplacement of 66 exploration
borings and monitoring wells in three aquifers, geologic and hydrologic field
mapping, literature survey and consultation with geologists at the Indiana Geo­
logical Survey, Bloomington. The study area included the area surrounding the
ABG, especially that to the south.

The Hunt (1988) hydrogeological investigation and report are partial fulfill­
ment of the (a) Ground Water Assessment Plan, Ammunition Burning Grounds
Hazardous Waste Treatment Site, NWSC, (May, 1986); (b) the 1989 USEPA
RCRA Part B Permit's CAP; and (c) the RI phase of the IRP at the ABG. The
report by Hunt (1988) concluded that flow through solution passages in the
Beech Creek limestone is the primary conduit for groundwater leaving the
ABG and that flow through the conduits can be "rapid." The report recom­
mended that increased emphasis be given to monitoring of springs and that
injection of tracers (Le., dye tracer test) be considered to confirm direction and
rate of movement away from the ABG through solution conduits.

On 3 April 1989, the Navy submitted three documents to the USEPA
Region V: (a) an updated Groundwater Assessment Plan for the ABG; (b) a
Dye Tracer Test Proposal; and (c) the Hunt (1988) ABG hydrogeologic inves­
tigation. Technical review comments, dated 22 June 1989, were submitted by
the USEPA Region V to the NSWC Crane for the three documents. After dis­
cussions in a May 1989 meeting between the USEPA, USACEWES, and the
Navy, the USACEWES installed five additional monitoring wells (July and
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August 1989) in the vicinity of the ABG. As requested by the USEPA comm­
ents, the Dye Tracer Test proposal was rewritten and submitted to the USEPA
in July 1989.

Final approval of the Dye Tracer Test Proposal and the Hunt (1988) report
were established in the Federal portion of the joint RCRA storage permit issued
to the U.S. Navy by the USEPA and the State ofIndiana. The Federal portion
of the RCRA Permit, dated 20 December 1989, established the HSWA Correc­
tive Action Requirements and Compliance Schedules (RCRA Section 3004).
The compliance schedules obligated the NSWC Crane to perform RCRA Facil­
ity Investigations (RFI) at 30 SWMU's, and, if contamination were found, to
conduct Corrective Measures Studies (CMS) and implement Corrective Mea­
sures, if needed. The State of Indiana obtained pre-HSWA authorization and
issued the State portion of the permit which authorized the NSWC Crane to
operate the Central Hazardous Waste Storage Facility, Building No. 2993.
The Permit's RFI compliance schedule for the ABG established work plan
submittals for the following: (a) Modified RFI Phase III Release Characteriza­
tion for Groundwater; (b) RFI Phase III Release Characterization for Soil; and
(c) RFI Phase II Release Assessment for Surface Water Bodies. In April 1990,
the NSWC Crane submitted the Modified RFI Phase III Release Characteriza­
tion Work Plan for Groundwater. The Work Plan scheduled the submittal of
the Dye Tracer Report, the proposal to conduct a second Dye Tracer Test,
progress reports, and the RFI Phase III Final Report for Groundwater. The
RCRA Section 3004 Corrective Action Requirements of the Storage Permit
have incorporated the IRP. RCRA will be the primary vehicle to further inves­
tigate and remediate the IRP sites. The NSWC Crane is also pursuing a
USEPA, RCRA operating permit for thermal treatment (open burning/open
detonation) of pyrotechnics, explosives, and propellants (PEP) at the following
Subpart X units: the ABG, the Demolition Area, and the Old Rifle Range,
which are also considered SWMU's.

As a part of the water sampling and chemical analysis program initiated by
NSWC Crane in 1987, laboratory analysis and laboratory Quality Assurance
(QA) and Quality Control (QC) data have been reported to NSWC Crane in a
series of reports. The information from these reports formed the basis of a
summary report, dated 1 April 1992, and prepared under contract by
COMARCO, ESD of Bloomfield, Indiana. The groundwater was tested for a
wide range of chemical parameters at various limits during the program.
These parameters are discussed in 40 CPR (7-1-89) in sections 265.92, 265.93,
and 265.94 Appendix III. (COMARCO 1992.)

The following summary information is taken directly from the COMARCO
summary report (shown in italics). Wells placed prior to 1986 were not
included in this report.

Water samples were collectedfrom 40 wells and tested for a range of chemi­
cals and properties. Thefour indicator parameters utilized by the USEPA, pH,
specific conductance, total organic halogens, and total organic carbon were
collected during all sampling periods in replicates. The 23 chemicals identified
by the USEPA, and having national drinking water standards, were also tested,
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as were six chemicals defining water quality. Tests for three explosives and
three volatiles were also conducted from the earliest sampling period.

The data documents the presence ofRDX, an explosive, in the water col­
lected from a group ofwells centered on a line running NW/SE through the
center of the ABG. Chlorinated hydrocarbons, primarily trichloroethylene, are
also present under the ABG and some ofthe adjacent area. The major concen­
trations are along the same NW/SE line. Significant quantities were also
detected nonh ofthe ABG on the before-mentioned NW/SE line. Another sig­
nificant concentration is at the western comer ofthe ABG. Barium is also
present in significant quantities, although values do not approach the drinking
water standards. The wells with major contaminants coincide with the major
underground water flow detailed in the Hunt repons.

The following wells (Table 1 and Figures 4, 5 and 6) exhibited values for 3
or more sampling periods which were different from the ambient levels found to
exist regionally:

Table 1
Wells Above Ambient Levels

Chemical ContBminantIWater Parameter Wells

pH (1) 03-C20, 03-C29, 03-C30

TOX (4) 03-C 11, 03-C20, 03~C3P2, 03-C9P2

8arium (22) 03-C12, 03-C2P2, 03-C8P2, 03-C30, 03-
C31, 03-81, 03-82, 03-83, 03-86

Nitrate-N (28) 03-C8P2

Iron (9) 03-C1P2

MQ (47) 03-83, 03-84

RDX (15) 03-C20, 03-C3P2, 03-C8P2, 03cC9P2

TCE (18) 03-C11, 03-C13, 03-C14, 03-C15, 03-
C3P2, 03-C3P8, 03-C9P2 .

Many wells exhibited values different from background levels for 1 or 2 sam­
pling periods for the following chemical parameters: cadmium; lead (5 wells);
selenium (4 wells); chloride (4 wells); HMX, DNB, and BIS.

The wells that had groundwater which provided significant amounts ofman­
made chemicals are centered in the ABG along a nonhwest/southeast line.
Two wells outside the ABG, 03-C13 and 03-C31, also produced samples that
had significant amounts ofman-made chemicals. Trichloroethylene was
present in samples from a number ofwells throughout the ABG. Well 03-C9P2
has consistently high values and 03-CII has extremely high values.

RDX, an explosive, was present in the water samples ofa group ofwells
exiting through the ABG'on a nonhwest/southeast line. Hunt's repon details
the geology of the area and indicates that the maximum water flow in the Beech
Creek aquifer occurs along the general line of these wells. This water flows
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into the area ofsolution passages and caverns in the southeast portion ofthe
ABG.

Nitrate values over the drinking water standard were obtained from
wells 03-C9P2 and 03-C8P2. Well 03-C8P2, which has high values for four
sampling periods, is adjacent to the former location of the ash pile. This mate­
rial has been removed. It was the probable source of the high nitrate values.

Murphy (1994) provided additional analyses of the groundwater data per­
taining to RDX, TCE and barium in the Final RFI Phase III Groundwater
Report for the ABG. Murphy concluded that four monitoring well sites within
the ABG were notably higher in RDX and/or TCE than other wells.

To investigate background conditions and to characterize the source(s) of
contamination in the soils, a RFI Phase III Part 1 soils investigation was con­
ducted by USACEWES in 1990. Twelve auger borings (03/10-1-90 through
03/10-12-90) were placed and soil samples were collected. Chemical analysis
of the soil samples indicated contamination by explosives and metals as dis­
cussed in Chapter 1 of the RFI Phase III Part 1 Report.

Murphy and Wade (1994) conducted a Phase II Surface Water Assessment
at the ABG and submitted a Draft report. The report concluded that explo­
sives, metals, other inorganics, and certain volatile and semivolatile com­
pounds have been released to the water and bottom sediments of streams at and
below the ABG.

Reports describing the previous studies at the ABG, listed in chronological
order, are (see References for full citations): Dunbar 1982; Naval Energy and
Environmental Support Activity 1983; Dunbar 1984; May 1986; Woods 1986;
Hazardous Material Technical Center 1986; Hunt 1988; Murphy and Ciocco
1990; Comarco 1992; U.S. Army Engineer Waterways Experiment Station
1992; U.S. Army Corps of Engineers, Wilmington District 1993; Murphy and
Wade 1994; Murphy 1994.

Chapter 2 Study History



NOTE: CONTOUR INTERVAL 1 FT.

!

Chapter 2 Study History

!
w

§.. 8;;
w

~
w

~ J !. ! !
w

~
o

§.. §
g

~
g ~

w
~ g ~

~
·N

~
N 10.fO)

N to.soo

N 10,COO

N 9.600

Source:-Hunt 1988
Figure 4

NWSCC
AMMUNITION BURNING

GROUND
SWMU 03/10

Well/Boring Locations
(Previous Studies)

13



o I N ..... tT
l

I
_i

l

en g ....
,"

"
0

_
.

CD
«

)
•
•

c:
I

..,
:::I

:
CD

c:
O1

a -CO (X
)

(X
)

.
/ 4 ;

\
-

.
~

AP
PR

O
XI

M
AT

E
AR

EA
OF

SO
LU

TI
O

NI
NG

~
IN

BE
EC

H
CR

EE
K

LI
M

ES
TO

NE

/

K

(T
op

of
Be

av
er

Be
nd

Ls
)
~
'

'h
'

.(
.n

(
\
, "\

(0
,'

-

"

E"
J2

1.5

r
/



N.9.8OO

N 9.900

N 10.

N 10.400

N 9.700

N 9.600

N 9.~

N 10.600

N 10.

N 10.300

N 10.000

N 10.100

Figure 6
Source:-Hunt 1988

NWSCC
AMMUNITION BURNING

GROUND
SWMU 03/10

Site Geologic Map

~
-N-

~

I
.!
;

~~
~

~
~

~
.~

§
~

8....
~~

WES 3-CZ6
-------..

~--- J
\ /

--

... WES 3-Clt-88

--

(Miss., Stephensport Group)

(Penn, Raccoon Creek
Group)

~
a;
w

~
'"w

LEGEND

WES 3-C16-86

WES 3-CZl=-==:21·p

8
ci
w

Mansfield fm
(55, sh, clst, sltst)

(?) Hardinsburg fm
(sh)

Golconda/Haney fm
(Is)

Big Clifty fm
(Indian springs sh)

Big Clifty fm
. (55)

J

Zone of solution Cavern Passages in the
Beech Creek Ls and subsequent collapse
of the overly!ng Big Clifty ss.

§
a;
w

t;::::::1

E$~~~~~I

~
~

~

c::J

E3

';{

WES 3-C1S:SS
Cl5-P3 .

•

l;!
.,;
w

~
.,;
w

Chapter 2 Study History 17



3 Physical Characteristics of
the Study Area

Physiography

Much of the NSWC Crane is covered by forest. Its surface topography is a
rugged plateau dissected by well-defmed stream valleys. The surface eleva­
tions range from 470 ft mean sea level (msl) in the valleys to 800 ft msl on the
ridges. The ABG is located within the Crawford Upland, a rugged, dissected
plateau fonned by differential erosion of Pennsylvanian and Mississippian sedi­
mentary rocks. The site lies in the valley fonned by Little Sulfur Creek. Sur­
face drainage into and from the ABG is via this creek, which flows from the
north to the southeast through the center of the ABG (Figure 2). A small tribu­
tary drainage way joins Little Sulfur Creek near the center of the site from the
west-southwest.

Geology

The rock units underlying the operations area of the ABG consist of lime­
stone, shale, and sandstone of the Mississippian aged Stephensport Group (Fig­
ure 6). Most of the ABG is situated in the dissected alluvial valley of Little
Sulfur Creek. The surrounding hills are fonned by shale and sandstone of the
Pennsylvanian aged Raccoon Creek Group. The unconsolidated sediments of
the ABG site are composed of residual soils fonned by weathering of the
underlying parent rock, alluvium, colluvium derived from the hill slopes, and
modified soil, which is soil reworked by man. Modified soils are associated
with the ABG operations.

The geology of the ABG was characterized with data from groundwater
monitoring wells, auger soil borings and valley floor (VF) soil borings (Dunbar
1982 and 1984, Woods 1986, Hunt 1988, and Draft Part 1 RFI Phase III Soils
Report 1992). The locations of the geologic sections are shown in Figure 7.
Geologic sections A-A' and B-B' (Figures 8 and 9, respectively) are adapted
from Hunt (1988). Descriptions of the sections and the drilling logs were pre­
sented in the Hunt (1988) report. The stratigraphic assignment of the sand­
stone units underlying the site has been changed from Hardinsburg (Dunbar
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1982) to Big Clifty Formation, following Hunt (1988). Geologie sec-
tions C-C', D-D', E-E', and F-F' (Figures 10, 11, and 12, respectively) were
constructed from data from the 1990 soil auger borings. Collectively, the sec­
tions portray the soil and rock stratigraphic relationships at the ABG.

Soils

The soil thickness at the ABG ranges from 0 to approximately 18 ft. The
variability of soil thickness is apparent in Figure 13. The soil types that com­
pose the ABG site are predominately silt (Unified Soil Classification System, or
USCS, ML) and clays (CH) with lesser amounts of sand and gravel. Figure 14
explains the USCS symbology. The thicker sections of soil are alluvial and
colluvial fIlling of the Little Sulfur Creek Valley. The thickest soils correspond
to the areas of deepest incisions into the rock. Prior to and during fluvial inci­
sion, a residual soil formed from the weathering of parent rock material. Rem­
nants of the residual soil make up a portion of the soil stratigraphic sequence.

The alluvial and colluvial soil zones of the ABG are delineated on the geo­
logie sections (Figures 8, 9, 10, 11 and 12). An anthropogenic soil unit is
identified on the geologic cross sections as "modified." "Anthropogenic"
describes soils that have been modified by human activity, such as that associ­
ated with burning ground activity. The modified soil is chiefly colluvium and
alluvium with cultural debris. The modified soil is shown on the cross sections
as a continuous unit. Review of the ABG's history indicates that the modified
soil has been reworked to a depth of two to three feet.

Hydrogeology

Previous studies have indicated that groundwater in the ABG study area
occurs primarily in three rock aquifers: the uppermost or Golconda/Haney
limestone, the middle or Big Clifty sandstone/Beech Creek limestone, and the
lower or Beaver Bend limestone (Hunt 1988 and Murphy 1994). Groundwater
migrates from the ABG principally through solution-widened channels in the
Beech Creek limestone, a poorly developed karst with negligible surface
expression. A thick shale at the base of the Beech Creek limestone dispenses
the groundwater laterally down-gradient. Groundwater elevations range from
about 558 ft msl in the central and northwest part to 542 ft msl in the southeast
part of the ABG. The piezometric surface is about 40 to 50 ft below ground
surface in the central part of the ABG. Groundwater flow in the Big Clifty/
Beech Creek aquifer is primarily to the south and southeast.

The soil is relatively impermeable with most rainfall exiting the site as sur­
face runoff except in the channel of Little Sulphur Creek, where the Big Clifty
is exposed and infIltration can occur. Vertical infIltration occurs in Little Sul­
phur Creek below about the center of the ABG site, since the alluvium is per­
meable. Groundwater moves downward through the soil by vertical
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infIltration, then laterally along the soil/rock interface until it reaches the
fractured rock where the ground water enters the aquifer system.
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4 Site Investigation

Field Work

Approach

The Part 2 Phase III investigation was a release characterization. Sampling
locations in the Part 2 study were selected to determine the extent of the release
and to evaluate its vertical and lateral distribution. To delineate the soil con­
tamination, the ABG was divided up into acre blocks (Figure 15). Three basic
criteria were used to locate the soil borings and surface sampling points in the
acre grid system. First, the sampling locations were selected with a bias
toward areas having the greatest probability of contamination. Based on the
results of the previous investigation (Phase III Part 1 Soils) an area of probable
contamination was identified. Emphasis was on placing more borings and sur­
face sampling points in that area. Secondly, the sampling locations were
placed in the vicinity of the areas identified as waste generating areas such as
bum pads, surface impoundments, and primer bum box. The third criterion
used in placing sampling locations was based on the results of the ABG
groundwater study (Murphy 1994). Several monitoring wells indicated high
concentration of TeE, RDX, and barium.

Although a total of 38 soil borings, which included three background bor­
ings, were proposed, only 32 borings were drilled. Six borings were canceled
because of the inaccessibility of those locations. A total of 33 surface soil sam­
ples were collected during this investigation. The boring and surface sampling
point locations are shown in Figure 15. Each sample point is numbered using
elements which include: SWMU number, sample point, year of sampling, and
sample number. Sample point numbers 1 through 38 were assigned to subsur­
face borings. Numbers 39 through 71 were assigned to surface sample points.
For example, the first boring in the Part 2 investigation is SWMU 03/
10-1-93-1 and the first surface sample is SWMU 03/10-39-93-1.

Survey and geophysical investigation

To make the sampling efforts as efficient as possible all sample locations
were surveyed and marked with stakes and flags prior to the sampling.
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A hand held magnetometer geophysical survey was performed to ensure the
safe entry of personnel and equipment into each of the sampling sites. The
areas where geophysical surveys were conducted include all the burn pads and
the areas where soil borings and surface sampling points were located.

Surface soil sampling

The 33 surface soil sampling locations are shown in Figure 15. Sod and top
soil were removed to a depth of approximately 6 in. below the ground surface.
A sample from the interval 6 in. to 18 in. was then taken with precleaned stain­
less sampling trowel or scoop. The sample jar was then sealed. Following
collection, soil samples were placed in locked ice chests (coolers) for storage at
a temperature of 4 Co Chemical preservatives were not used. The coolers
containing the samples with their accompanying chain of custody forms were
transported to the analytical lab for analysis. Transport was by air freight with
an overnight carrier service. A seal was placed on each cooler to ensure that
the samples had not been disturbed during transport to the laboratory.

Soil borings and subsurface soil sampling

Thirty-two soil borings were placed using a truck mounted drilling rig. The
boring locations are shown in Figure 15. Samples were taken at specified
depths (0 in. to 30 in., 30 in. to 60 in., 60 in. to 90 in.) and/or at refusal. A
standard-sized splitspoon sampler was used to collect the soil samples. The
sampler was advanced through a hollow stem auger. At the surface, the sam­
pler was opened and the sample was extracted, peeled, and bottled. Peeling is
the process that removes the portion of the sample that is in direct contact with
the sampler. The ends of the sample were not used. Samples were extruded
into wide-mouth glass jars with minimal disturbance. Stainless steel tools were
used to place the peeled samples into the containers. The sample jars were
then sealed. Following collection, soil samples were stored and delivered as
explained above. Following sample collection, the hole was backfilled using a
cement-bentonite mixture.

To ensure that the soil samples would be representative of the site condi­
tions, a QA/QC program was enforced. Field blanks, trip blanks, equipment
rinsates, and duplicates were collected. Drilling and sampling equipment was
decontaminated between sampling locations. Sample documentation proce­
dures as outlined in the workplan were enforced. They included completion of
Daily Quality Control Report (DQCR), field log book, sample labels, and
chain of custody forms.
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Laboratory Analyses

Physical analyses of soil samples

Soil samples from the auger borings were classified in the field according to
the USCS. Selected soil samples were analyzed later in the laboratory.

Soil samples were characterized in the laboratory using standard U.S. Army
Corps of Engineers geotechnical methods. These methods are defmed in aCE,
EM 1110-2-1906 (1970). The classification consists of a visual classification
and a" sieve and hydrometer analysis to determine grain size distribution of the
samples. The sieve analysis determined the gradation of grain sizes ranging
from the number 3 sieve to the number 200 sieve. The hydrometer analysis
determined the percentage of silt and clay size particles in the sample.

Chemical analyses

Soil samples were analyzed for explosives, polycyclic (polynuclear) aro­
matic hydrocarbons (PAHs), volatile organic compounds, and metals. A list of
the target analytes and the methods of analysis is presented in Table A1. The
decision to select certain chemicaf compounds for analysis was based on the
results of the Part 1 RFI Phase III Soils study (U.S. Army Engineer Waterways
Experiment Station 1992), which characterized contaminants in the ABG soils.
Results of previous studies of the ABG area were summarized and listed in
Chapter 2. The chemical composition of munitions likely burned at the ABG is
provided in Table A2.

Chemical data quality control

A quality control program was enforced to ensure that the soil samples and
the resultant chemical data represented the site conditions, that sources of
extraneous contamination were determined, and that decisions based on chemi­
cal data were meaningful and supported.

Validity of the data is dependent on the level of quality control needed for
the study. For this Part 2 RFI Phase III Soils Study, Ammunition Burning
Ground, SWMU #03/10, a NEESA Level C, EPA Level 4 equivalent, Quality
Control (QC) program was used. Other quality parameters used were analyti­
cal method-dependent and are described in USEPA 1986.

The data validation program began with the Part 2 RFI Phase III Soils Work
Plan (U.S. Army Corps of Engineers, Wilmington District 1993). The work
plan documented the objectives for the soils study and the procedures that
would be used to meet those objectives. The data validation program continued
in the field with chain of custody procedures and sample isolation and preser­
vation. The tracking procedures were continued in the laboratory. A complete
laboratory QA/QC plan was followed. Document management was started
upon the receipt of the samples. Log books, bench sheets, and reports were
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kept. All data were checked by the analyst, the inorganic-team leader or the
organic-team leader, and the laboratory Chief before the data was released.
The data were checked for completeness. The completeness check was to
ensure that: (1) all samples and analyses were processed, (2) complete records
including chain of custody for each analysis and associated QC samples were
used, (3) procedures specified in project planning were followed, and (4) all
required calibrations were performed. In addition to completeness, the follow­
ing items were also checked:

a. Duplicate values for precision.

b. Recovery of spikes for accuracy.

c. Method blanks for contamination.

d. Surrogate recoveries for organic analyses.

e. Data for quality assurance check samples.

f Reasonableness and trends.

If data fell outside acceptable limits as described in the analytical methods pro­
cedures, the sample was rerun if the required amount of sample was available.
If the results continued to fall outside acceptable limits and the QA check
sample data were good, then data were reported with qualifying explanations.
Criteria for acceptable data were usually defined by the specific procedural
method (i.e., SW-846).

The final data reports went through several review and approval levels .
The data was firially checked for validity. The data was evaluated with respect
to:

a. Detection limits.

b. Control limits for duplicates, matrix spikes, blanks, and surrogates.

c. Data control within control limits and corrective actions.

d. Flagging consistently out of control data.

A Chemical Data Quality Validation Report was prepared as a step in the data
evaluation process and is contained in Appendix E.

Chapter 4 Site Investigation 41



42

5 Results of Investigation

Physical Characteristics of Soils

The depth of soil samples collected during the Part 2 Phase III investiga­
tions ranged from 0.5 to 10.0 ft below ground (Figure 16). The borings were
terminated at refusal. Boring logs are presented in Appendix B and physical
analysis data of soil samples is presented in Appendix C. Evaluation of boring
logs and the results of the physical analysis of the soil samples indicate that
soils from 0 in. to 30 in. depth are predominately inorganic sandy silts and
clays (USCS ML-CL). The soils-from 30 in. to 90 in. depth are composed of
inorganic sandy silts, clays (USCS ML-CL) and fat clays (USCS CH) with
lesser amounts of sand and gravel. The surface clays and silts contain roots
and natural organic debris. The clay (USCS CH) represents the residual soil, a
weathering product of the shale and limestone. Residual soils are also found as
clay (USCS CL) with scattered sandstone fragments. A review of the site
history indicates that the soil at the site has been reworked to a depth of two to
three feet.

Chemical Analyses of Surface Soils

Introduction

Thirty-three surface soil grab samples were taken between August 10 and
August 19, 1993 and submitted for chemical analyses. Three field duplicate
samples were also taken. Figure 17 shows the ABG surface soil sample loca­
tions. These samples were taken from an interval between 6 and 18 in. below
the ground surface. Chain of custody forms are presented in Appendix D and
analytical data is presented in Appendix A.

Volatile organic analytes (VOAs)

The results of analyses of ABG surface soils for VOAs (EPA Method 8240
in USEPA 1986) are given in Table A3, and summarized in Table A4. Meth­
ylene chloride and acetone were found in most surface soil samples taken.

Chapter 5 Results of Investigation
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These constituents were also found in the associated method blanks (Table AS).
These results suggest sample contamination from the laboratory environment
rather than from processes associated with the field conditions. VOAs that
may not be solely associated with laboratory environment contaminants were
also detected and include T-xylene, ethyl benzene, toluene, and trichloroethene
(also known as trichloroethylene, or TCE) (Table A4). The reported concen­
trations ofT-xylene, ethyl benzene, and toluene ranged from 0.00061 to
0.0091 mg/kg dry weight and were all "J" qualified, that is, detected by the
analytical instrumentation but not in sufficient quantities to accurately quantify,
but estimated. The highest VOA concentration was trichloroethene from sam­
ple 56 (0.017 mg/kg). Trichloroethene was also found in "J" value concentra­
tions in samples 66 and 67.

Table A4 compares concentrations of VOAs found in the ABG surface soils
with risk-based concentrations (RBCs) promulgated by USEPA (USEPA
Region III 1994). The RBCs are derived from toxicity constants from estab­
lished sources and "standard" exposure scenarios corresponding to a fixed
level of risk (i.e., a hazard quotient of one, or a lifetime cancer risk of 104

,

whichever occurs at a lower concentration). The RBCs are not regulation or
guidance and should not be viewed as a substitute for a site-specific risk assess­
ment. The maximum concentrations of specific VOAs in ABG surface soils
sampled did not exceed the USEPA Region III RBCs for respective VOAs for
industrial soils.

Method blanks. Acetone and methylene chloride were reported in most
method blanks for the VOA analyses (Table AS), which implies a laboratory
contamination source for these constituents. The volatile organic compounds
2-butanone and T-xylene were also found in some method blanks in low con­
centrations, 0.004 and 0.0012 mg/kg, respectively. 2-Butanone was not found
in any surface soil samples. T-Xylene was detected in a method blank associ­
ated with the analysis of the soil sample collected at station 54. The concen­
tration of T-xylene in the method blank: was 0.0012 mg/kg while the
concentration in the soil sample was 0.003 mg/kg. All other samples where
T-xylene was detected, six other stations including a duplicate of station 54,
had no T-xylene in associated method blanks. These method blank analysis
results were considered in the interpretation of the VOA soils analyses.

Equipment rinses. Sampling equipment for the surface soil sampling were
disposable scoops. This equipment was used for sampling at one location and
then disposed of. As a result, equipment rinse blanks were not taken. Because
of the use-and-dispose sampling gear, contaminant carryover between samples
is not considered a likely occurrence. Leaching of contaminants from the sam­
ple devices was not evaluated with rinse blanks but was not expected to occur.

Trip blanks. No VOA's other than methylene chloride and acetone were
detected in the trip blanks (Table A6). Methylene chloride and acetone were
also found in method blanks associated with the analyses of the trip blanks.
These data indicate that cross-sample contamination did not occur within a
sample shipment.
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Explosives

The results of analyses of ABG surface soils for selected explosives com­
pounds (EPA Method 8330) are given in Table A7 and summarized in
Tables A8, A9, and AlO.

HMX, RDX, TNB, TNT, 2,4-DNT, 2,6-DNT, 2A-DNT, and 4A-DNT
were found in measurable quantities in the ABG surface soil samples. DNB
and TETRYL were tested for but not detected in any sample. Explosives were
found in 22 of 33 surface soil sample locations. HMX was found at 21 loca­
tions, TNT at 19 locations, and 4A-DNT at 17 locations. TNB, RDX,
2,4-DNT, and 2A-DNT had similar frequencies of occurrences, occurring in
samples from 8,9, 9, and 11 locations, respectively. The explosive,
2,6-DNT, was detected at four locations. HMX was the explosive with the
highest concentration in 14 locations. TNT and RDX were the explosive com­
pounds with the highest concentrations at four and three locations, respectively.
Station 61 contained the highest concentration reported for 4 of the 8 explosive
compounds reported (Figure 15).

RDX was the explosive compound with the highest concentration encount­
ered, 1820 mg/kg at station 61. The highest HMX and TNT concentrations
reported were 223.0 mg/kg at station 61 and 136.0 mg/kg at station 56, respec­
tively. None of the other explosive compounds detected, TNB, 2,4-DNT,
2,6-DNT, 2A-DNT, and 4A-DNT, had maximum concentrations of over
10 mg/kg.

Table A8 summarizes the analyses of ABG surface soils for explosives
using total explosive concentrations. Total explosive concentrations were
determined by summing all concentrations of explosive compounds detected
during the analysis of a specific soil sample. The total explosives categories
are arbitrary for illustrative purposes. In 48.5 percent of the ABG surface soil
samples, explosives were either not detected (33.3 percent) or were found in a
total explosives concentration of less than 1 mg/kg (15.2 percent). About
76 percent of the surface soil samples taken contained less than 10 mg/kg total
explosives. The total explosive categories, > 10 mg/kg < 100 mg/kg,
> 100 mg/kg < 1000 mg/kg, and > 1000 mg/kg characterized 15.2 percent,
6.1 percent and 1.7 percent of the samples, respectively.

There were two sampling locations with elevated total explosives concentra­
tions. The highest one was centered around stations 61 and 56 in the west cen­
tral portion of the ABG complex and the other around station 69 on the eastern
edge of the ABG. Explosives were also found in areas between the two areas
of elevated concentrations.

Table A9 compares the maximum concentrations of specific explosive com­
pounds to the EPA Region III RBCs (risk-based concentrations) for industrial
soils. The TNT in soils sampled at station 56, 136 mg/kg, exceeded the TNT
RBC of 95 mg/kg (basis of the risk was a carcinogenic effect). The sum of
DNT mixtures 2,4-DNT, 2,6-DNT, 2A-DNT, and 4A-DNT, 13.85 mg/kg at
station 61, exceeded the DNT mixtures' RBC (carcinogenic effect) of
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4.2 mg/kg. There were no RBCs established for the explosives with the
highest concentration in ABG surface soils, RDX and HMX.

Method blanks. No explosives compounds tested were detected in the
method blanks analyzed in association with the ABG soils analyses
(Table All). The method blanks analyses do not change the interpretation of
explosives compound data previously presented.

Equipment rinses. Because of the use-and-dispose sampling gear, contam­
inant carryover between samples is not considered a likely occurrence. Leach­
ing of explosive analytes from the sample devices is not expected to occur.

Polycyclic aromatic hydrocarbons (PAHs)

The results of analyses of ABG surface soils for PAHs (using EPA
Method 8270 (semivolatile organics» are given in Table Al2 and summarized
in Tables Al3 and A14.

PAHs were present at 9 of 33 locations sampled. With the exception of
benzo(b)fluoranthene at station 68, all specific PAH concentrations reported
were "J" qualified. The concentr~tion of benzo(b)fluoranthene at station 68
was 0.37 mg/kg, the highest specific PAH measured. Total PAH concentra­
tions (the sum of all detected PAHs) were less than I mg/kg except for sta­
tion 64 (1.079 mg/kg) and station 68 (3.102 mg/kg).

Table Al4 shows that the maximum concentration of any PAHs detected did
not exceed EPA Region III RBCs (risk-based concentrations) for industrial
soils.

Method blanks. No PAH compounds tested were detected in the method
blanks analyzed in association with the ABG surface soils analyses
(Table AI5). The method blanks analyses do not change the interpretation of
explosives compound data previously presented.

Equipment rinses. Because of the use-and-dispose sampling gear, contam­
inant carryover between samples is not considered a likely occurrence. Leach­
ing of PAHs from the sample devices was not evident as most samples (24 of
33) did not contain detectable amounts of those compounds.

Metals and inorganics

The results of analyses of ABG surface soils for selected inorganic analytes
are given in Table A16. Tables Al7 and Al8 are summaries of the metals and
inorganics analyses data.

The maximum concentrations of specific inorganic constituents in ABG
surface soils sampled were distributed among seven sample locations
(Tables Al7 and AI8). Soils from location 67 exhibited maximums for
barium, chromium, iron, manganese, nickel, silver, tin, zinc, and total
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phosphorus. Location 61 contained maximums for aluminum, cadmium, cop­
per, and magnesium. Other constituent maximums were singularly distributed.

All the tested inorganic analytes occur naturally in soils. To assess the
magnitude and significance of inorganic constituents found in the ABG surface
soils sampled, comparison of the concentrations encountered were made with
"background" soils in the vicinity of the ABG and with USEPA Region III
RBCs. The background soils were taken from ABG soil borings 1,2, and 3
(borings 03/10-1-93-1,03/10-2-93-1, and 03/10-3-93-1) located in a remote
part of the ABG valley (Figure 15). The Part 1 Phase III Soils investigation
(U.S. Army Engineer Waterways Experiment Station 1992) indicated that the
background boring soils are likely not contaminated with respect to inorganic
constituents resulting from waste disposal activities at ABG.

Table A19 compares concentrations of inorganics in surface soils from the
ABG area, where waste handling activities are likely to have occurred, with
nearby background soils. ABG surface soils consistently had higher concentra­
tions of inorganic constituents than the background soils. Concentrations of
metals and inorganics in the ABG surface soils sampled were, in some cases,
more than 100 times, or two orders of magnitude, higher than mean back­
ground concentrations. Surface soil samples in this category were scattered
across the ABG valley floor and sample constituents in this category included
cadmium, calcium, lead, copper, and zinc. Calcium and cadmium were the
constituents most frequently meeting the criterion of 100 times the background.
If one order of magnitude difference, 10 times the background, is used, the
constituent list is expanded to include magnesium, silver, tin, and phosphorus,
and most ABG stations sampled are included.

As shown in Table A20, ABG surface soils exceeded the EPA Region III
RBC for industrial soils only for arsenic (for carcinogenic effects). However,
the mean arsenic concentrations in the background soils also exceeded the
arsenic risk-based concentration.

Method blanks. The results of analysis of method blanks used in associ­
ation with the inorganic analyses of ABG surface soils are provided in
Table A21. Some inorganic constituents were found in the method blanks but
at low concentrations (Le., below the Contract Laboratory Program - Contract
Required Detection Limit but greater than the instrument detection limit and
thus qualified by a "B"). The results presented previously were not corrected
by subtracting any blank value. These method blank analyses do not change
the interpretation of inorganic constituent data previously presented.

Equipment rinses. Because of the use-and-dispose sampling gear, contam­
inant carryover between samples is not considered a likely occurrence.
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Chemical Analyses of Subsurface Soils

Introduction

Thirty-two soil borings were made in August 1993. Figure 18 shows the
location of these borings and of the Part 1, 1990 borings. Soil samples for
chemical analyses were taken from specified depths using a splitspoon. The
depth from which each soil sample was taken is indicated in Figure 16. Also
provided in Figure 16 are the dates of sample collection. Chain-of-custody
forms are presented in Appendix D and analytical data is presented in
Appendix A.

Volatile organic analytes (VOAs)

The results of analyses of ABG subsurface soils for VOAs (EPA
Method 8240) are given in Table A22. Methylene chloride and acetone were
found in most soil boring samples taken. These constituents were also found in
the associated method blanks (Table A26). These results indicate sample con­
tamination from the laboratory environment rather than from processes associ­
ated with the field conditions.

Tables A23 through A25 summarize the VOAs detected in ABG soil borings
that were not considered solely laboratory contaminants. VOAs were detected
in 11 of the 32 soil borings made. In 5 of the 11 borings with VOAs, the max­
imum concentration determined was qualified as a "J" value. The borings
where analyses resulted in concentrations that were not qualified by a "J"
included borings 10, 17,23,25,28, and 29. VOAs were detected in the
uppermost samples (sample #1, from 0 to 60 in. below the ground surface,
Figure 16), mid-depth samples (sample #2, from 28 to 62 in. below the ground
surface), and bottom samples (sample #3, from 60 to 90 in. below the ground
surface).

Eight VOAs were detected, including trans-l,2-dichloroethene,
cis-l,2-dichloroethene, 1,1, I-trichloroethane, trichloroethene, toluene, ethyl
benzene, styrene, and t-xylene.

Of these VOAs, 1,1, I-trichloroethane, ethyl benzene, and styrene occurred
in concentrations that were detected by the analytical instrumentation but not
large enough to accurately quantify. The maximum concentrations of 4 of the
8 different VOAs, cis-l,2-dichloroethene (2.3 mg/kg), trans-l,2-dichloro­
ethene (0.29 mg/kg), trichloroethene (0.2 mg/kg), and ethyl benzene
(0.0028 mg/kg) occurred in samples from boring 17. Boring 25 contained
maximum concentrations of two VOAs, styrene (0.0017 mg/kg) and xylene
(0.012 mg/kg). Maximum concentrations of toluene (0.0067 mg/kg) and
1, 1,I-trichloroethane (0.00057 mg/kg) occurred at borings 10 and 19,
respectively.
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Xylene, jthe most frequently occurrmg VOA, was found in eight borings.

Cis-I,2-dichloroethene, trichloroethene, and toluene were found in five
. borings. Sfyrene and 1, 1, I-trichloroethane were fo~d only in borings 25 and

19, respectively. Cis-I,2-dichloroethene was the VOA with the highest
,concentration in borings 17,23, and 28. T-xylene was the VOA with the
highest concentration in borings 11, 25, and 38; toluene in borings 10 and 21;
and trichloroethene in borings 29 and 35.
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With respect to sample depth, the highest concentrations of some VOAs
, occurred at the deepest samples within a boring, samples #3. Trans-l,2­

dichloroethene and cis-I ,2-dichloroethene were in this category. Conversely,
trans-I,2-dichloroethene was not found in any sample #1, the shallowest boring
sample. The highest concentrations of trichloroethene occurred in a sample #2.

. The VOA 1,1, I-trichloroethane was found only in sample #1. Sample, depth
associations for t-xylene, styrene, toluene, and ethyl benzene were not clear,

---l except that styrene and toluene were not found in any·sampie #3.-----
As shown in Table A24, the ABG subsurface soils sampled did not exceed

any EPA Region III RBC for industrial soils for specific VOAs.

Method blanks. Acetone and methylene chloride were reported in all
method blanks associated with the VOA analyses of the soil boring samples
(Table A26). These constituents are considered laboratory contaminants. The
VOA, 2-butanone, was found in one method blank in a low concentration,
0.0040 mg/kg. However this compound was not detected in any of the soil
boring samples analyzed. These method blank analysis results were considered
in the interpretation of the VOA subsurface soils analyses.

Equipment rinses and field blanks. Five equipment rinsates and one field
blank (source water used for cleaning) were collected for subsurface ABG soil
sampling. ·Methylene chloride, chloroform, bromodichloromethane, and dibro­
mochloromethane were found in all equipment rinses and the field blank
(Table A27). Acetone was detected in one rinse. Methylene chloride and
acetone were found in method blanks associated with these analyses, which
implies a laboratory source for these contaminants. Because chloroform,
bromodichloromethane, and dibromochloromethane were found in the field
blank, they· may have been derived from the initial washing with potable water.
Neither chloroform, bromodichloromethane, nor dibromochloromethane were
detected in any of the ABG subsurface soil samples.

Trip blanks. Methylene chloride was reported in all trip blanks analyzed
(Table A28). Acetone was found in one trip blank. These constituents are
considered laboratory contaminants as they were also found in method blanks
associated with the analyses of the trip blanks. These data indicate that cross
sample VOA contamination did not occur within the sample shipment.

J ','
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Explosives

The results of analyses of ABG subsurface soils for selected explosives
. compounds (EPA Method 8330) are given in Table A29 and summarized in
Tables A30, A31, and A32.

HMX, RDX, TNB, TNT, 2,4-0NT, 2,6-DNT, 2A-ONT, and 4A-ONT
were found in measurable quantities in the ABG subsurface soil samples. ONB
and TETRYL were tested for but not detected in any sample. Explosives were
found in 16 of 32 soil borings made. HMX was found in 14 of the 16 borings
with detectable explosives and was the explosive with the highest concentration
in nine borings. TNT, RDX, 2A-ONT, and 4A-ONT were similarly distrib­
uted, being found in 11, 13, 10, and 11 borings, respectively. RDX was the
maximum explosive compound in 3 borings and TNT in two borings. TNB
and 2,4-0NT were maximum explosives in one boring each.

The maximum concentrations of specific explosives ranged from
2,030 mg/kg for TNT to 0.375 mg/kg for 2,6-0NT. Within that range, RDX
and HMX had maximum concentrations of 274 and 232 mg/kg, respectively.
Maximum concentrations were 37.5 mg/kg for TNB and 11.6 mg/kg for
2,4-0NT. The explosives 2A-ONT and 4A-ONT had maximum concentra­
tions of less than 2.50 mg/kg.

Explosives were represented at all sample depths. Except for borings 17
and 35, the highest concentrations of explosives in a specific boring came from
the shallowest sample, sample #1 (depth range 0 to 30 in. below the ground
surface). However, the highest concentrations of HMX, RDX, TNB, and
TNT occurred in sample #2 of borings 17 and 35 (from 28 in. to 62 in. below
ground surface).

Table A32 summarizes the ABG subsurface soils using total explosive con­
centrations. Total explosive concentrations were detennined by summing all
concentrations of explosive compounds detected during the analysis of a spe­
cific soil sample. The total explosives categories are arbitrary for illustrative
purposes. Most, 67.2 percent, of all ABG subsurface soil samples contained
less than 1 mg/kg of total explosives. Eighty-one percent of the samples taken
contained less than lOmg/kg total explosives. The total explosive categories,
> 10 mg/kg < 100 mg/kg, > 100 mg/kg < 1000 mg/kg, and > 1000 mg/kg
characterized 12.1 percent, 5.2 percent and 1.7 percent of the samples,
respectively.

For the soil boring data, specifically from surficial sample #1, explosives
concentrations were generally highest in borings 17 and 29 in the central ABG
area and boring 35 in the east ABG area. Considering the slightly deeper
sample #2 data, the foci are still centered on borings 17 and 35. The bor-
ing 17 area was the only area with explosives detected in the deeper sample #3.

Table A31 compares the maximum concentrations of specific explosive
compounds in ABG soil boring samples to the EPA Region III RBCs for indus­
trial soils. The TNT RBC for industrial soils is 95 mg/kg (basis of the risk
was a carcinogenic effect). Only sample #2 from boring 35, with a TNT

•••
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concentration of 2,030 mg/kg, exceeded this RBC. The sum of DNT mixtures
2,4-DNT, 2,6-DNT, 2A-DNT, and 4A-DNT, in samples 6 #1, 12 #1, and 17
#1 exceeded the DNT mixtures RBC (carcinogenic effect) of 4.2 mg/kg.
There were no RBCs provided for RDX and HMX~ which are present in some
ABG soil boring samples.

Method i>lanks.. No explosives compounds were, detected in the method
blanks analyzed in association with the ABG subsurface soils analyses
(Table A33).

Equipment rinses and field blanks. Five equipment rinsates and one field
blank were collected during the subsurface ABG soil sampling (Table A34).
No explosives compounds were detected in those equipment rinses and field
blank. Thus, evidences of sample to sample contamination due to incomplete
sampling equipment cleaning were not observed.

Polycyclic aromatic hydrocarbons (PAHs)

The results of analyses of ABG subsurface soils for PAHs (using EPA
Method 8270 (semivolatile organics) are given in Table A35 and summarized
in Tables A36 and A37.

PAHs were present in 11 of 32 soil borings in less than 1 mg/kg concentra-
'tions. All specific PAHconceIitrations 'reported were "J" qualified. Maxunum
concentrations of specific PAH compounds occurred in samples taken from
borings 6, 19, and 23. The highest specific PAH measured was phenanthrene,
which had an estimated (J value) concentration of 0.21 mg/kg at sample #1 of
boring 19. PAH concentrations in ABG subsurface soils sampled did not
exceed EPA Region III RBCs for PAHs for industrial soils (Table A36).

Total PAH concentrations (the sum of all detected PAHs) were all less than
1 mg/kg (Table A37). The highest total PAH concentration from an ABG soil
boring sample was 0.823 mg/kg for sample #1 from boring 19.

Method blanks. No PAH compounds tested were detected in the method
blanks analyzed in association with the -ABG surface soils analyses
(Table A38). These method blank analysis results were considered in the inter­
pretation of the soils analyses for PAHs.

Equipment rinses and field blank. No PAHs were detected in equipment
rinses or field blanks (Table A39). These results indicate that cross­
contamination of samples or equipment contamination did not occur and was
not a factor in the results obtained from the analyses of ABG subsurface soils
for PAHs.

-, ,,'
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Metals and inorganics

The results of analyses of ABG subsurface soils for selected metals and
inorganic analytes are given in Table A40. Table A41 is a statistical summary
of the metals and inorganic analyses data.

The maximum concentrations of specific inorganic analytes in ABG subsur­
face soils were distributed among seven borings (Table A42). Boring 31 con­
tained the maximum concentration with respect to barium, copper, chromium,
iron, sodium, tin, zinc, and total phosphorus. Borings 12, 22, 23, 33, 34, and
36 contained maximums of either 1 or 2 inorganic constituents. Maximum
concentrati9ns of silver, arsenic, barium, calcium, chromium, copper, iron,
mercury, sodium, nickel, lead, tin, zinc, and total phosphorus occurred within
the more surficial samples within a boring (sample #1, from 0 to 60 in. below
the ground surface). Maximums of aluminum, cadmium, cobalt, magnesium,
and manganese occurred in mid-boring samples (sample #2, from 28 to 62 in.
below the grounc:t surface). Only the maximum for arsenic occurred in a lower
boring sample (sample #3, from 60 to 90 in. below the ground surface).

I

, Table A43 the ABG area, where waste handling activities are likely to have
. occurred, with those from nearby background borings, borings 1, 2, and 3
placed in a more remote part of tl).e ABG valley. Soils from the ABG
SWMU #03/10 area borings consistently had higher concentrations of inor­
ganic constituents than the background soils. Concentrations of metals and
inorganics in the ABG soils sampled were, in some cases, more than
100 times, or two orders of magnitude, higher than mean background concen­
trations. Soils borings with samples in this category were scattered widely
across the ABG valley floor. Constituents in this category included cadmium,
calcium, copper, zinc, and tin,. Calcium and cadmium were the most frequent
constituents meeting the criterion of 100 times background. Only boring 31,
sample 1 had other constituents, namely copper, tin, and zinc, in concentra­
tions greater than 100 times the background. If 10 times the background is
used as the criterion, the constituent list for all ABG soil samples is expanded
to include lead; magnesium, mercury, nickel, silver, and phosphorus and most
ABG stations sampled are included.

Considering sample depth within soil borings, only"three borings, 23, 28,
and 35, had mid- or lower depth samples where soils contained a metal concen­
tration 100 times greater than background. In these samples cadmium was at
least 100 times greater than background.

As shown in Table A44 ABG area subsurface soils exceeded the EPA
Region III RBC for industrial soils only for arsenic (for carcinogenic effects).
However, the mean arsenic concentrations in the background soils (3.7 mg/kg
from Table A43) also exceeded the arsenic RBC of 1.6 mg/kg.

Method blanks. The results of analysis of method blanks used in associ­
ation with the inorganic analyses of ABG subsurface soils are provided in
Table A45. Some inorganic constituents were found in the method blanks but
at low concentrations (i.e., frequently below the Contract Laboratory Program­
Contract Required Detection Limit but greater than the instrument detection
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limit, and thus qualified by a "B"). The results presented previously were not
corrected by subtracting any blank value. These method blank analyses do not
change the interpretation of inorganic constituent data previously presented.

Equipment rinses. The results of the analyses of five equipment rinses and
one field blank for inorganic constituents are provided in Table A46. Inor­
ganic analytes were found in the equipment rinses and the field blank. How­
ever, the concentrations of inorganic constituents were not great enough to
change the interpretation of data as previously discussed.

Summary of Analytical Results And Estimate of
Extent of Contamination

Volatile organic analytes (VOAs)

VOAs were detected in several surface and subsurface ABG soil samples.
Highest concentrations of VOAs were the solvents cis- and trans- isomers of
1,2-dichloroethene (2.3 mg/kg and 0.29 mg/kg, respectively) and trichloro­
ethene (0.2 mg/kg). Maximum concentrations occurred at the depth of
approximately 30 to 90 in. below the ground surface. Surface VOAs were
scattered among several locations. In deeper soil samples, VOAs occurred
only in the area of the contaminated material bum pads (Boring 17) and to a
lesser extent near the PEP contaminated solvents liquid bum pads (Boring 25).
See Figure 3 for locations of ABG operational units. Soil sample locations are
shown in Figure 19.

Explosives

HMX, RDX, TNB, TNT, 2,4-DNT, 2,6-DNT, 2A-DNT, and 4A-DNT
were detected in surface and subsurface ABG soil samples. Thus a release of
these compounds as a result of waste management activities at ABG is con­
firmed. Of the explosives detected, RDX, TNT and.HMX were the most sig­
nificant in terms of maximum concentrations. RDX and TNT occurred in
concentrations greater than 1,000 mg/kg and HMX in concentrations greater
than 200 mg/kg. The remaining explosives had maximum concentrations
generally less than 10 mg/kg.

Explosives occurred at all sample depths. However, the samples obtained
from 0 to 60 in. below the ground surface had higher concentrations of explo­
sives than the deeper soil samples. Low concentrations of explosives (defmed
as less than 10 mg/kg total explosives (sum of all explosives detected» were
scattered widely. Total explosives in concentrations greater than 100 mg/kg
occurred at fewer locations (surface grab locations 56, 69, and 61 and soil
borings 29, 35, and 17) (Figure 20). Concentrations of total explosives greater
than 1,000 mg/kg occurred infrequently, in only one surface grab sample and
one soil boring (surface grab location 61 and soil boring 35).

Chapter 5 Results of Investigation 57



58

Polycyclic aromatic hydrocarbons (PAHs)

PAHs were detected in ABG surface and subsurface soils in concentrations
that were generally less than 1 mg/kg total PAH (sum of all detectable PAHs).
Two surface soil samples, from locations 64 and 68, contained the highest
PAH concentrations at 1.079 and 3.102 mg/kg total PAH, respectively.

Metals and inorganics

Several metal and inorganic constituents in the ABG surface aild subsurface
soils sampled had consistently higher concentrations than the background soils.
Surficial soil samples (surface grabs and surface samples from the soil borings)
that were 100 times higher than mean background concentrations were scat­
tered widely across the ABG valley floor. These comparisons indicate that
waste management activities at ABG have released metal and inorganic constit­
uents to the soils. Constituents that were greater than 100 times background
included cadmium, calcium, copper, lead, zinc, and tin. Calcium and cad­
mium were the most frequent constituents meeting the specified criteria.
Surface grab sample 67 and soil boring 31, sample 1 had more constituents
greater than 100 times the background (i.e., cadmium, calcium, copper, lead,
and zinc for sample 67 and cadmium, copper, lead, tin, and zinc for boring 31
sample 1). Only borings 23,28, and 35 had mid or lower depth samples
where a single constituent, cadmium, had concentrations 100 times greater than
the background concentrations. If 10 times the background is used as the crite­
rion, the constituent list for all ABG soil samples is expanded to include mag­
nesium, mercury, nickel, silver, and phosphorus, and most ABG stations
sampled are included.

Estimate of extent of explosives and metals contaminants

The intent of this Part 2, RFI Phase III, Soil Investigation was to determine
the extent of soil contamination at ABG resulting from waste management
activities. Both 1990 (Part 1 soils) and 1993 (Part 2 soils) data were addressed
to determine the extent of contamination. Figure 19 illustrates all the sample
locations for the 1990 and 1993 sampling activities.

Based on the 1990 and 1993 soils data, the waste disposal activities have
contributed residues of explosives compounds and metal contaminants to the
soils. PAHs and VOAs were also released, but in concentrations that were
generally below 1 mg/kg. Therefore, this assessment of the extent of soils
contamination will focus on explosives and metals. Concentrations of total
explosives and selected metals, in surface and soil boring samples to an
approximate depth of 30 in. below the ground surface for both the 1990 and
1993 data, were evaluated using Intergraphs' "InRoads" software application.
A digital terrain model or surface was created using the soil sample locations
and constituent concentrations. These surfaces were triangulated and then con­
toured as concentration isopleths. Similar evaluations were performed for soil
samples taken at sample depths greater than 30 in. below the ground surface.
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However, it should be noted that the data available to create the model
decreases significantly as sample depth increases.

In Figure 20, the 10 mg/kg total explosives isopleth is shown as an arbitrary
limit for explosives compound contamination of surface and boring soil sam­
ples (0 - 30 in. below the ground surface). The total explosives contour was
developed using surface grab and soil boring (sample #1) data. For soils
deeper than 30 in., Figure 21 illustrates a 10 mg/kg total explosives contami­
nation limit. For soils greater than 30 in. below the ground surface, only
samples 2 and 3 from 1993 boring 17 and sample 2 from 1993 boring 35
exceeded the 10 mg/kg total explosives criterion.

Soil concentrations of cadmium, lead, zinc, copper, tin, and calcium that
were two orders of magnitude (l00 times) above background concentrations
were scattered across the ABG valley. Maximum concentrations of many
metal and inorganic constituents in ABG soils occurred near surface sample
station 61 and boring 31. Of the metals and inorganics that were greater than
100 times the background (calcium, lead, zinc, copper, and tin), cadmium and
lead are constituents with maximum contaminant concentrations established in
the TCLP (40 CFR 261.24 and Appendix II to Part 261, USEPA Method 1311
in USEPA 1986). The regulatory level of contaminants in leachates for toxic­
ity characteristic is 5.0 mg/L and 1.0 mg/L for lead and_cadmium, respec­
tively. A solid waste exhibits the toxicity characteristic if the TCLP leachate
(extract) from a representative sample is equal or greater than the listed value.
Risk-based concentrations are not available for lead. Following recent USEPA
guidance for soil screening (USEPA 1994), soils concentrations of 500 mg/kg
lead and greater and 10 mg/kg cadmium and greater were used to estimate
areas of concern with respect to exceeding the TCLP regulatory levels. TCLP
analyses are required to determine if the ABG soils actually leach lead and cad­
mium at levels above TCLP maximum contaminant levels. Major portions of
the metals concentrations in soils are not readily leached. The leachable con­
centration is soil and metal specific.

The estimated extent of ABG soils that contain greater than 10 mg/kg cad­
mium or greater than 500 mg/kg lead are shown on Figure 21 and 22. For the
soil greater than 30 in. below the ground· surface, only one soil sample had lead
or cadmium concentrations exceeding the arbitrary contaminant limits, that
being 1990 soil boring 12, sample 4. Figure 21 illustrates the extent of cad­
mium and lead contamination in soils greater than 30 in. deep.

Figures 23 and 24 illustrate estimates of the extent of contamination by
explosives and metals in ABG soils based on samples taken 0 to 30 in. deep
and 30 to 90 in. deep, respectively. For this delineation, contamination was
defmed as soils with one or more of the following conditions: cadmium
concentrations greater than 10 mg/kg; lead concentrations greater than
500 mg/kg, or total explosives greater than 10 mg/kg. For the 0 to 30 in. sam­
ple data, the area of contamination was about 478,513 sq ft (10.98 acres).
Assuming that all the soil in the defined area to a depth of 30 in. is contami­
nated, the volume of contaminated soil is 1,196,282 cu ft or 44,307 cu yd. For
the 30 to 90 in. sample data, the area of contamination was 86,472 sq ft
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(1.99 acres). Assuming that all the soil in the defined area and between 30 to
90 in. deep is contaminated, the volume of contaminated soil is estimated to be
432,360 Cll ft or 16,013 Cll yd.
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6 Conclusions

Releases at ABG

The disposal activities have contributed residues of explosives compounds
and metal contaminants to the soils. PAHs and VOAs were also released, but
in concentrations that were generally below 1 mg/kg.

The explosives HMX, RDX, TNB, TNT, 2,4-DNT, 2,6-DNT, 2A-DNT,
4A-DNT were detected. Explosives with highest concentration were HMX,
RDX, and TNT.

Several metals and inorganic constituents in ABG soils had consistently
higher concentrations than nearby background soils. In some cases the concen­
trations of metals and inorganics were 100 times the background which sug­
gested the release of these constituents to ABG soils. Constituents that were
greater than 100 times background included cadmium, calcium, copper, lead,
zinc and tin.

Extent of Releases at ABG

The area where total explosives were greater than 10 mg/kg and 100 mg/kg,
that is, the extent of explosives contamination, was estimated. Explosives
occurred at all sample depths but were more frequent and at higher concentra­
tions in samples less than 30 in. below ground surface. Accordingly, the
extent of contamination in surface soils ( < 30 in. below ground surface) was
greater than that for the deeper soils.

The area where cadmium and lead contamination in ABG soils exceeded
their USEPA-suggested limits of 10 mg/kg and 500 mg/kg, respectively, were
estimated. In some cases, but not all, these areas corresponded to the same
areas where total explosives exceeded concentrations of 10 or 100 mg/kg.
With respect to soil depth, the metals contamination was a near-surface
(< 30 in. below ground surface) phenomenon.
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7 Recommendations

The results of this Part 2, RFI Phase III Soils study should be coordinated
with appropriate State and Federal regulatory agencies to determine if the
report satisfies the requirements in the NSWC Crane's schedule of compliance.
Action levels for each of the contaminants identified should be established.
Action levels are indicators of whether a Corrective Measures Study beyond
the RFI must be conducted and whether further action will be required.

Toxicity characteristic leachate procedure analyses (TCLP)(40 CFR 261.24
and Appendix II to Part 261, EPA Method 1311 in SW846) should be con­
ducted on representative soils from estimated contaminated areas. A solid
waste exhibits the toxicity characteristic and may be a RCRA hazardous waste
if the TCLP leachate from.a sample is equal to or greater than the regulatory
level.

NOTE: The above recommendations were acted on and the appropriate
corrective measures were implemented.
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Table AI. Ammunition Burning Ground. NWSC. SWMU#03/10. Target anaIytes and laboratory methods used for
analyses of soils.

son S METHODS from SW-846 AND OTHER*
Sample

Technique Preparation Analysis

ORGANIC ANAl YSES
Volatiles GClMS 8270 8270

PARs (BNA seini volatile
organics) GCIMS 3540/3550 8240

Explosives HPLC 8330 8330
~.RDX.TNB.DNB.TETRYL.TNT

2.4-DNT, 2,6-DNT, 2A-DNT, 4A-DNT

INORGANIC ANAlYSES
Aluminum DCP 3050 6010
Antimony GFAA 3050 7041
Arsenic GFAA 3050 7060
Barium DCP 3050 D4190-82 1

Cadmium GFAA 3050 6010
Calcium ICP 3050 6010
Chromium DCP 3050 D4190-82
Cobalt DCP 3050 D4190-82
Copper DCP 3050 D4190-82
Iron DCP 3050 D4190-82
Lead DCP 3050 D4190-82
Manganese DCP 3050 D4190-82
Magnesium ICP 3050 6010
Mercury CV 7471 7471
Nickel DCP 3050 D4190-82
Phosphorous Colorimetric 365.4 2 365.4
Silver DCP 3050 D4190-82
Sodium ICP 3050 6010
Tin ICP 3050 6010
Zinc ICP 3050 6010

• Abbreviations:
GFAA = Graphite Fumace Atomic Absorption; CV = Cold Vapor; ICP = Inductively Coupled Plasma - Atomic Emission Specttosc:opy.
and DCP = Direct Current Plasma - Atomic Emission Spectroscopy;

Note: All are U.S. EPA SW864 except as indicated by superscripts 1 and 2

U.S. Environmental Protection Agency. Test Methods Ear E!tl!l!!Rliog Solid Waste PbysicallCbemical Methods SW1Wj. Third Edition,
November 1986. with revisions. .

Mefllod 04190-82 1 in ASTM. 1987 Ano!!RI Boole of ASTM SIRndRnf. WRler Rnd EnvironmentR! Technology, VOL 11.01 and 11.02. 1987.
1916 Race Street, Philadelphia, PA 101OJ.

Method 365.4 % in U.S. Environmental Protection Agency, Methods for OemicR! AnRlysis ofWRler Rod WRS!C, EPA 6OO/4-79-Q20. March
1979 and EPA 600/4-82-055 December 1982. Environmentsl Monitoring and Support Laboratory. Cincinnati, OH 45268.
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Table A2. Ammunition Burning Ground, NSWC Crane (SWMU #3/10).
Composition of materials likely burned at the ABG.

Solid Propellants

Nitrocellulose, Nitroglycerine, Inorganic Nitrates, Metal Salts, Metals,
carbohydrates, Dyes, Ammonium Picrate, Potassium Nitrate

Liquid Propellants

Fuels -
Alcohols, Hydrocarbons, Aniline, Hydrazine, Boranes, Liquid

Hydrogen, Anhydrous Ammonia

Oxidizers -
Nitric Acids, Hydrogen Peroxide, Chlorine Triflouride,

Dinitrogen Tetroxide

Low Explosives

Black Powder - Coal or Charcoal, Sulfur, Potassium or Sodium
Nitrate

Black Powder Substitutes - Benite, Eimite, Boron - Potassium
Nitrate

Pyrotechnics

Oxidizers - Chlorates, Perchlorates, Peroxides, Chromates,
Nitrates

Fuels - Aluminium and Magnesium Powder, Barium Chromate ­
Boron
Mixture, Sulfur

Binders - Shellac, Linseed Oil, Paraffin, Resins

Color Intensifiers - organic Chlorides, Barium and Copper Salts,
Strontium Salts, Dyes

Coolants -
Magnesium Carbonate, Sodium Bicarbonate

Booster - Tetryl, PETN, RDX

Bursting - Ammonium Nitrate, TNT, Picratol, DBX, HBX, Trinitrophenol, Ammonium
Picrate, Nitroglycerin, Nitrostarch, Powdered Aluminium, HMX
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Table A3. (Page 1 of 4). Ammunnlon Burning Ground, NWSC, Crane,lndlana, SWMU#03f10. Results of analyses of surface solis EPA Method 8240 (yOAs ·volatlle organic
analytes) soli analyses for surface soli samples. Concentrations are mglkg (ppm) dry weight. Samples with detectable concentrations are shown In gray.

SURFACE SOIL 8AMPLE STATION

VOLATILE ANALYTE 39 40 41 42 43 44 45 46 47 48 480
Chloromethane 0.011 U 0.01 U 0.01 U 0.11 U 0.011 U 0.011 U 0.01 U 0.Q1 U 0.011 U 0.11 U 0.11 U
Bromomethane 0.011 U 0.Q1 U 0.01 U 0.11 U 0.011 U 0.011 U 0.01 U 0.Q1 U 0.011 U 0.11 U 0.11 U
Vinyl Chlortde 0.011 U 0.Q1 U 0.Q1 U 0.11 U 0.011 U 0.011 U 0.Q1 U 0.Q1 U 0.011 U 0.11 U 0.11 U
ChlolOflthane 0.011 U 0.Q1 U 0,01 U 0.11 U 0.011 U 0.011 U 0.01 U 0.01 U 0.011 U 0.11 U 0,11 U
Methylene Chloride m;i~moll5rn1fBmm!~!im;miml)lo!!mmmmrn~iri~:~~mllmm!i1;I:~W(l~ilJmll!~m~I!!lf.~~~m~61~~'a][1mm!ijl16Tag§~ij~i!~Hffllrll'~066~EI'l~![r:~mt616§~:rm~.mO'lO'.mm~~m@
1,1·0IehlolOflthene 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
1.1.0Iehloroethane 0.0055 U 0.005 U 0.005 U 0.0055 U . 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
T.l.2.0Iehloroethene 0.OOS5 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
cls-l.2·0Iehloroethene 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Chloroform 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
1.2·0Iehloroethane 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
1,1.1·Trlehloroethan. 0.0055 U 0.005 U 0.005 U 0.0055 U 0.OOS5 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Carbon T.trachlo~d. 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Bromodlehlorom.thane 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
1,2.0Iehloropropane 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
T-l.3-0Iehloroprop.n. 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Trlchloroethen. 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Olbromochlorom.than. 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Cls-l,3-0Iehloropropene 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
1.1.2.Trlehloroethane 0.0055 U 0.005 U 0.005 U 0.OOS5 U 0.0055 U 0.0055 U 0,005 U O.OOS U 0.0055 U 0.0055 U 0.0055 U
B.nz.n. 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Bromoform 0.OOS5 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
1.1,2,2-Tetrachloroethane 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
TetrachlolOflthen. 0.0055 U 0.005 U O.OOS U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
Toluen. 0.0055 U 0.005 U 0.005 U 0.0055 U o.oOS5 U 0.0055 U 0.005 U O.OOS U 0.0055 U 0.0055 U 0.0055 U
Chlorobenzene 0.0055 U 0.005 U 0.005 U 0.OOS5 U 0.0055 U 0.0055 U 0.005 U O.OOS U 0.0055 U 0.0055 U 0.0055 U

~:~:~:nzen. O~~ ~ ~i:imVi'~~~!ii~Ir.lmm)jmgj~~~~'~li~~tftg~j~Jml O.O~~~ ~ ~m~~~'m O.~~ ~ ~!i~lgr~~W!~ir;I~&~~'~m~r.f!~fu~~6~~~~m!lJi~~;'~aP
li~;J'I"'~"""~I=,.;"..,;i1"" ..,•.l"'I*,~'rlil; .. ~."~;,;",,~,j! .. ,.:,, "I:,l,~:~J~, ..,~;,~~i>~.j!j.N".,'I\J ~h'''\''~~''''~II~';IJ,:,:I""I.,,~! ",,,,;t!'j,,.•,,",.;,,;.~,,,,,,"".'''.;.i:d,,li'l~,!~a,,,,,,,,,,+>'~"II.".,-.:."n"".'<l,l""""'.""""I1,l~·"~"';i'!~Il'"~~I*"_"",,,,,,;;; ....;I.,!J

2.Bulanon. 0.11 U 0.1 U 0.1 U '0.11 U 0.11 U 0.11 UO.1 U 0.1 U 0.11 U 0.11 U 0.11 U
C.rbondlsultlde 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
2.H...none 0.0055 U 0.005 U 0.005 U 0.OS5 U 0.OS5 U 0.055 U 0.05 U 0.005 U 0.055 U 0.055 U 0.055 U
4-Methy~2.Pentanone 0.0055 U 0.005 U 0.005 U 0.OS5 U 0.055 U 0.OS5 U O.OS U 0.005 U 0.055 U 0.055 U 0.OS5 U
Styr.ne 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.005 U 0.0055 U 0.0055 U 0.0055 U
VInyl Acetote 0.0055 U 0.005 U 0.005 U 0.OS5 U 0.OS5 U 0.OS5 U 0.05 U 0.005 U 0.055 U 0.OS5 U 0.OS5 U
T.Xylane 0.0055 U 0.005 U 0.005 U 0.0055 \) !:;ll:6r~il~1~ 0.0055.U 0.005 U 0.005 U rrm~r{lr&itl6:1'U1mml 0.0055 U 0.0055 U
l,2.0IehlolOflth.ne-d4(76-114) 97.6 104 99 98.3 93.9 98.4 99 103 94.2 10.1 99.2
Toluene-08(8a.l10) 96.7 97.3 99.4 99.8 99.5 99.9 97.6 101 100 98.3 98.1
4-Bromonuorobenzene(86-118) 94.4 99 97.4 100. 93.2 102 92.4 98.5 96.7. 98.9 97.7
Not...: StltIon· see Figure 8.1 tor locatIOn•• 480 Indlclma l1eld dupllclle tak.n alltatlon 48.

EPA Method 8240· In Teat Method. tor Evalu.Ung Organic and lno'rganlc W.atH. PhytlcallChemlcli Method. SW848, third Edlllon. November 1986, wtth July 1992 revtlIloM.

E. Identlrlel compound. WIl..e concentration m:eeded 1M callbrallon rang. or 1M OCIMS m1rument

U. COmpound WO. Inalyzed tor but not detected. Detecllon 11mb are gMln beforit tile U aymbot.
B· Analyle found In a_llted method bl.nk al well .. Ample.

J. Indlclt.a an eatlmated value below accurate quantftallon 11mb
LuI three rOWIIn labl•• Surrogate reco'o'Orlee. Surrog.t. rOCOllerlee m...ure method performance. Acc.ptable reco'o'Orlee (denned by the method) Ire gMln In p.renth.....
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Table A3. (page 2 of 4). Ammunition BurnIng Ground, NWSC, Crane,lndlana..SWMutl03f10. Results of analyses of surface solis EPA Method 8240 ~OAs -volatile organic
analytes) soli analyses fot surface soli samples. Concentrations are mglkg (ppm) dry weIght. Samples with detectable conc.entratlons are shown In gray.

SURFACE SOIL SAMPLE STATION
Vola1lle Anelylo 49 60 600 61 62 63 64 640 65 66 67
Chloromethlne 0.11 U 0.011 U 0.011 U 0.011 U 0.11 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U
Bromomethlne 0.11 U 0.011 U 0.011 U 0.011 U 0.11 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U
V1nyIChlor1de 0.11 U 0.011 U 0.011 U 0.011 U 0.11 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U
Chloroethlne 0.11 U 0.011 U 0.011 U 0.011 U 0.11 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U
Mothylone Chlor1de IIDJmmr087]rB'llim!mii~rOlll~Wifimllm~~!6~!i!:~~~l1m!i:r.6':W~'B'mm!Jmlj:~!a!~~~~i1~mR~millfO!f:3'IB~im!:I:I6103'mm~,~tEill~rtm1IDlij'!o""3'ijmlll~)lim~
l,l.Dlthloroethone 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
l,l·0lthloroethlne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
Tran..l,2·Dlthloroethlno 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
cls-l,2.Dlchloroelhone 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
Chlorolorm 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
1,2·0Ithloroethlne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
l,l,l.Trlchloroethlno 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
Cerbon Tetnlchlorldo 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
BromodJchloromothlno 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
1.2.Dlthloroproplne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
Tranl.l.3-0Ithloropropono 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
Trlchloroethono 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U mill~il9,\~';l:~l 0.0055 U
Dlbromochloromothane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
Cls-l,3-0lthloropropeno 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
l,l,2.TrJchloroelhano 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
Bonz.ne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
Bromororm 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U

: l,l,2.2·Tetrachloroethlne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005;i U 0.0055 U
T.tnlchloroethene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055U 0.0055 U

. Tolu.ne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
Chlorobenzene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U
Ethylbenz.ne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U m~'Q~r~~IW[~:~TI~il 0.0055 U 0.006 U 0.0055 U 0.0055 U
Acetone 0.11 U miOOWl~J9J~~l~rill!lqrQ~~miillm[~~~l~]m@ 0.11 U r~i~imQ;Q~~~il~~\~@'~~1Mlimj~1~~mmlg:~I~~~mmm~~§J~~ml!m[QI1f[~1
2·Butanone 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.1 U 0.1 U 0.11 U 0.12 U 0.11 U O.11'U
Corbondlsulllde 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.0055 U
2.HelCllnone 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.06 U 0.055 U 0.055 U
4-Melhyl-2.Pontanone 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.06 U 0.055 U 0.055 U
Styrone 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U . 0.008 U 0.0055 U 0.0055 U
Vinyl Acetate 0.055 U 0.055 U 0.055 U 0.055 Ii 0.055 U 0.055 U 0.055 U 0.055 U 0.06 U 0.055 U 0.055 U
T.Xyl.ne mi!![otoo~~iilmmffl 0.005 U mmimir6':t5tl11WJi!:m~ 0.005 li 0.0055 U rnrmroo~211'ilmii'~~imi~d'61l§i~ijlml!:iii!i~()[0021rm~] 0.006 U 0.005 U 0.005 U
1.2.Dlthloroethane-d4(76-114) 99.9 96 102 95.9 101 112 99.1 104 98.7 97.8 104
Toluene-D8(88-110) 96.9 98.8 101 99.7 96.8 101 98.5 100 99.9 96.9 102
4-'Bromonuorobenzene(88-11a) 98.5 94.3 101 98.8 102 102 89.9 99.4 97.1 90.8 104
Note.: Statlon • see Figure a.l for 1ocItIclM. a40 Indlcat.. lnekl duplicate takln II ltatlon a4.
EPA Method 8240 -In Test Me1llod1 for Evllluillng Organic Ind lnoiglnlt WlII1n, PhyelcallCllemlcal Me1lloda 6W848, Thlnl Edllton, NOIIember 1988, WIth July 1992 revlllonl.
E. Id._compoundl WIlOle eoncentllllon exceeded the callblltlon range fit the oCiMs InllrUment •
U. COmpound wea Inalyzed for but not da1lC1ed. 0eIectl0n Ilmlla Ire gillen belore the Uaymbol.
B- Analyte found In .soc..1ed ma1hocl blank II well I' nmple.
J. Indlcatell In esllmlted value below lceurele quantltallon Ilmlla
last three rowe In table _Surrogate 1OC0IIer1es. Burroglte ' .........r1es mealure method performance. Acceptable 1eC0IIer1es (dellned by the method) Ire given In par.nth.....
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'Table A3. (Page 3 of 4). Ammunition Bumlng Ground, NWSC, Crene,lndlana;SWMU#03l10. Results of analyses of surface solis EPA Method 8240 NOAs -volatile organIc
analytes) soli analyses for surface soli samples. Concentretfons are mglkg (ppm) dry weIght. Samples wfth detectable concentretlons are shown In grey.

SURFACE SOIL SAMPLE STATION

VOLATILEANALYTE 68 69 60 61 82 63 64 66 66 67 68
Chloromethane 0.11 U 0.011 U 0.012 U 0.012 U 0,011 U . 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0.011 U
Bromomethane 0,11 U 0,011 U 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.012 U 0.012 U 0,011 U
Vinyl Chlortde 0.11 U 0.011 U 0.012 U 0,012 U 0.011 U 0.Q11 U 0.011 U 0,012 U 0.012 U 0.012 UO.011 U
Chloroathane 0.11 U 0.011 U 0,012 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0,012 U 0.012 U 0.011 U
M.thylene Chlortde mm:mrOlOj'7;mB~mrmimmmbTO§~mlmml~'!o~1!IB:imiiWmii~~mro';1mrl3lmr!;1~mlllfor~~mmrnm~:O'1O,m~~mmmffi(i'llo~j21fi1i~~n~mo;o~21~B1TI&mm~moJ2'jiii!jl~~:1~rimmil):0§11[Bli~r:~~~16'io3~tS1iiiil
l,l-Dlchloroathene 0.0055 U 0.0055 U 0,006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0,0055 U
1,I·Dlchloro.thane 0.0055 U 0,0055 U 0.006 U 0.006 U 0,0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0,0055 U
Tran..I,2·Dlchloroethene 0.0055 U 0.0055 U 0,006 U 0.006 U 0.0055 U 0.0055 U 0,0055 U 0.006 U 0,006 U 0.006 U 0.0055 U
cls-l,2·Dlchloroathene 0.0055 U 0.0055 U 0.006 U 0.006 U 0,0055 U 0.0055 U 0.0055 U 0,006 U 0,006 U 0,006. U 0.0055 U
Chloroform 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0,0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0.0055 U
1,2-Dlchloroeth.ne 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0,0055 U 0.0055 U 0.006 U' 0,006 U 0.006 U 0.0055 U
1,I,I.Trlchloroath.ne 0.0055 U 0,0055 U 0.006 U 0.006 U 0,0055 U 0.0055 U 0,0055 U 0.006 U 0,006 U 0.006 U 0.0055 U
Carbon Tetrachloride 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0,006 U 0.006 U 0,006 U 0.0055 U
Bromodlchlorometh.ne 0.0055 U 0,0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0.0055 U
1,2.Dlchloroprop.ne 0.0055 U 0.0055 U 0.006 U 0,006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.008 U 0.008 U' 0.0055 U
Tran.. '.3-Dlchloropropeno 0.0055 U 0.0055 U 0.008 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.008 U 0,008 U 0.0055 U
Trlchloro.thene 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0,0055 U 0.008 U Ij~~l~~:~~~J!i~~i!li,Q]QQQZlmmIOO 0.0055 U
Dlbromochloromothlne 0.0055 U 0.0055 U 0.008 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.008 U 0.008 U 0.0055 U
CIs-I.3-Dlchloropropone 0.0055 U 0.0055 U 0.008 U 0.006 U 0,0055 U 0.6055 U 0.0055 U 0.008 U 0,008 U 0.006 U 0.0055 U
1,1,2.Trlchloroelhane 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U .0.008 U 0.008 U 0.006 U 0.0055 U
B.nz.ne 0.0055 U 0.0055 U 0,006 U 0,006 U 0.0055 U 0.0055 U 0,0055 U 0,006 U 0.006 U 0.006 U 0.0055 U
Bromoform 0.0055 U 0.0055 U 0.006 U 0.006 U 0,0055 U 0.0055 U 0.0055 U 0.008 U 0,006 U 0.006 U 0.0055 U
1,1,2,2.T.trachloro.thane 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0.0055 U
~_ ~U~U ~U ~U~U~U~U ~U ~U ~U~U
Tolu.ne 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0,006 U 0.0055 U
Chlorob.nzone 0.0055 U 0,0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0.0055 U
Ethylbenzene 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0,0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0.0055 U
Ac.tone 0.11 U miim~i~9.J~:[~~jli[j~[m[91~[§[[!§:~:I:'liiIW~[mi!~[~~J!jg~ml~J9,1~§W~I~~Q~Q~~:Q.~li~~::liIm:Qig:il:ui~~~!!lliimili91§~l~!Hmmmml~;[~Zi~J:!~~~iii[1mil~9.~Q~:f,;~~,~mm~mlQ]g[~t~,~1
2.Butlnone 0.11 U 0,1 U .0,12 U 0.12 U 0.11 U 0.1 U 0.11 U 0,12 U 0.12 U 0,12 U 0.1' U
Carbondlsullide 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0.006 U 0.0055 U
2.Hexanone 0.055 U 0.055 U 0,06 U 0.055 U 0.055 U 0,055 U 0.0055 U 0.06 U 0.06 U 0.06 U 0,055 U
<4-MethyI-2.Penlanone 0,055 U 0.055 U 0.06 U 0,055 U 0.055 U 0.055 U 0.0055 U 0,06 U 0,06 U 0.06 U 0.055 U
Styrene 0.0055 U 0.0055 U 0.006 U 0.006 U 0.0055 U O,()()55 U 0.0055 U 0.006 U . 0.006 U 0,006 U 0.0055 U
VInyl Acelate "". ~.0~5~1I. 0.055 U 0.06 U 0.055 U 0.055 U 0.055 U 0.0055 U 0.06 U 0.06 U 0.06 U ,,. q~<!5~'~'I'
T.Xylene ~'im~[oro(ijJ~rJ~m;:ij 0.0055 U 0.006 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.006 U 0.006 U l!i~i:,(l:cR>~~!:;lJ"i,,~1
1,2-Dkhloroeth.ne-d4(76-114) 98.8 98 97.4 99.5 99 99.8 105 108 101 101 107
Toluena-D8(8a-110) 97.3 98,6 99.9 95.8 100 96.6 91.5 100 100 97.9 100
....Bromonuorobenzen.(8a-ll~) 93.2 93.3 92.1 84.2 99.9 95.8 83.5 106 99.6 83 76.5
Not..: Station· Bee Figure s., tor Iocatlonl, llo4D Indalee. lIeld,dupllctl1e laken.t elation llo4.

EPA Method 8240· In TOIl Methode lot EvaIUll!lng erg.nk.nd lnorg.nlc Wilt.., Phylal/Chemal Method. SW84e, third Edition, November 1988, wlth July 1992 revtslon.,
E • Identrnoa compound. Wll__nlJatlon -..dad till ClIIbfItIon range Of tIIa GClMS lnetrum4lhl •

U • Compound Wle .n.lyzad lot but not detected. Oe1ect1on Ilmlla.re lI~n before the U eymbol.

B • An.ly1etound In .soctatad method bllnk .....n•• ample.

J • Indlcet...n Ott!m8ted vatue below .eeurete qUlln1btlon Ilmlla

LuI tIlree IOWIIIn lable. Su"""ate _rIOI, Su"",,1te _riel mellure method perform.net. Acceptable _rIOI (deftnad bytlla method) .re lI~n In p.renthelee.



'Table A3. (Page 4,of 4). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMUtl03l1 O. Results of analyses of surface solis EPA Method 8240 (yOAs ·volatlle
organic analytes) solli!nalyses for surface soli samples. Concentrations are mglkg (ppm) dry weight. Samples with detectable concentrations are shown In gray.
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SURFAC,E SOIL SAMPLE STATION
VOLATILEANALYTE 69 70 71
Chloromethane 0.012 U 0.011 U 0.012 U
Bromomethane 0.012 U 0.011 U 0.012 U
VInyl Chloride 0.012 U 0.011 U 0.012 U
Chloroelhane 0.012 U 0.011 U 0.012 U
Methylene Chloride [>H~~~'O':'Otli1f!B]!llmm~~ro1oy.4]iWl~~mmli:oT~n
1,I.DlchlolO.thene 0.006 U 0.0055 U 0.006 U
1,l·Dlchloroethane 0.006 U 0.0055 U 0.006 U
Tran..l,2·Dlchloroelhene 0.006 U 0,0055 U 0.006 U
els-l,2·Dlchloroeth.ne 0.006 U 0.0055 U 0.009 U
Chloroform 0.006 U 0.0055 U 0.009 U
1.2·Dlchloroethane 0.006 U 0.0055 U 0.006 U
1,I,I·Trlchloroethene 0.009 U 0.0055 U 0.006 U
Carbon Tetraehlorlde 0.006 U 0.0055 U 0.006 U
BromodlchlolOmetha'ne 0.009 U 0.0055 U 0.006 U
1.2.DlchlolOplOpane 0.006 U 0.0055 U 0.006 U
Tran..l,3-Dlchloropropene 0.006 U 0.0055 U 0.006 U
Trlchloroethene 0.006 U 0,0055 U 0.006 U
DlblOmoehloromelhane 0.006 U 0.0055 U 0.006 U
Cls-l,3-DlchlolOpropene 0.006 U 0.0055 U 0.006 U
l,l,2,Trlchloroelhane 0.006 U 0.0055 U 0.006 U
Benz.ne 0.006 U 0.0055 U 0.006 U
'llromororm 0.006 U 0.0055 U 0.006 U
1,I,2,2.TelraehlolO.thane 0.006 U 0.0055 U 0.006 U
T.traehloroethene 0.006 U 0.0055 U 0.006 U
Tolu.ne 0.06 U 0.0055 U m:01bOoijjjfJ1ffiml
Chlorobenzene 0.006 U 0.0055 U 0.006 U
Ethylbenz.ne 0.006 U 0.0055 U 0.006 U
Aeetone ~!m~lUXj~3~imJ'mm;im~!to~O'f~qf~J:lm~;:ff!:"(j"(j3~~rBmI1l~~i!il.;I"'~"''''~'''''ih'''~''I*I",~,:,I,:l'l>~'",iH"",,,~L...-i' ..~lr,~;.j!,"'IJ,..."','" ....".;!I!~ •.h ..11
2-Butanone 0.12 U 0.11 U 0.12 U
Cerbondlsulflde 0.006 U 0.0055 U 0.006 U
2.Hexanone 0.006 U 0.0055 U 0.006 U
4-M.thy~2.P.ntanone 0.006 U 0.0055 U 0.006 U
S1yrene 0.006 U 0.0055 U 0.006 U
VInyl Aeetale 0.006 U 0.0055 U 0.006 U
T.Xy'ene 0.006 U 0.0055 U 0.006 U
1,2.Dlchloroelhene-<l4(76-114) 105 99.2 103
Toluene-D8(sunogate (86-110)) 96 98.4 97.5
4-BromolluolObenzene(86-11S) 94.6 93.4 97.1
Notea: Station • see FIgure S.I lor Ioc8t1ons.
EPA Method 8240. In Tm Methoda for EValuaUnIl Olgtnlc Ind 'llOIlllnlc WlIStn, PhyalclL'Chemlcll Method. SW848. Third Edition, November 1988. WIth July 1992 reYlslon•.
E• Identlllea compound. whott concentration exceeded Itle cal1bfltlon range Of Itle GCIM8 1n11Nm.nt.
U• Compound _ In.lyzed lor but not detected. Dettctlon Ilmltt Ire llloen before the U tymbol.
B• An.ryta found In a_ltted method blank .. well a' ..mple.
J. Indlcat.. an eatlm.ted wlue below aecurate quantltatlon Ilmltt
lest three rowoln table. SUtTOllete _rtn. SUtTOllatel8CCMlrtn me"ure method perform.nee. Ac:eeptable I8CCMlrtn (defined by the method) .re llloen In p.ranthe....
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ex> Table A4. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #0311 O. Summary by station of results ofanalyses of surface soils for VQAs.

BY STATION

STATION
43
47
49

<'.' 50
53
54
56
58
66
67
68
71

NUMBER OF DIFFERENT
VOAs DETECTED

1
1
1
1
2
2
1
1
1
1
1
1

TOTAL SAMPLE
VOAs (mg/kg)

0.0092
0.0006
0.0009
0.001
0.011
0.0056
0.017
0.00098
0.00084
0.00068
0.0024
0.00061

MAXIMUM VOA IN STATION
CONC (mg/kg) NAME
0.0092(J) T-xylene
0.0006(J) T-xylene
0.0009(J) T-xylene
0.001(J) T-xylene
0.009(J) T-xylene
0.0048(J) T-xylene
0.017 Trichloroethene
0.00098(J) T-xylene
0.00084(J) Trichloroethene
0.00068(J) Trlchloroethene
0.0024(J) T-xylene
0.00061 (J) Toluene

Note: Where field duplicates were taken, the highest total concentration
and occurrence all VOAs from both samples were Included.
Total VOAs - Sum of all VOAs WIth detectable concentrations.
J - IndIcates an estimated value below accurate quantllatlon limits

I.

BYVOA

1000000 n
100000 n
200000 n
260n

RBC INDUSTRIAL
SOILS mg/kg

MAXIMUM C'ONCENTRATION LOCATION OF
ENCOUNTERED (mg/kg) _ _ _MAXIMlJ.M
0.0092(J) 43

. 0.002{J) 53
0.00061 (J) 71
0.017 56

OCCURRENCE
BY STATION

43,47,49,50,53,58,68
53,54
71
56,66,67

T-Xylene
Ethyl Benzene
Toluene
Trlchloroethene
Note:
RBC - Rlsk·Based Concentrations· Risk-Based Concentration Table, Fourth Quarter 1994.

Roy L. Smith, Senior Toxtcologlst (3HW15), U.S. EPA RegIon III.
Risk Based Concentrations are In mglkg.
Basis of RBC: C" carcinogenic effect; n .. noncarcInogenIc effect
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Table A5. Ammunition Burning Ground, NWSC, Crane,lndlena. SWMU #03/10. ResuUs of analyses of method blanks associated with analyses of surface solis
collected P:ugust 1993 for volatile organics using EPA Method 8240 . Concentrations are mglkg (ppm) dry weight. Samples with detectable concentrations are
shown In gray.

M.F-THOD BLANK
ANALYTE MB1 MB2 MB3 MB4 MB6 . MBS MB7 MB8 MB9
CWOrometlane 0.Q10 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Brcmometlane 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
\/I1l)1Oio1tde 0.010 U . 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
CHoroe1hane 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Me!l)lene 0i0Itde ;;';:::)'0;00811 1:~ij:tST00691 !~'01&i"8?J mmroT01tlO1 ~~r15rOlf691 JjlOO!il!l'01'd1rn ~m:o:oo'f~f:iJii1m:;:io~ll"f~ ~~mijTOO:f~
1.1·lllcNoroelhene 0.0050 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,1·lllcNoroelhllne 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Trans-1,2·lllcNoroel1ene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
ds-1,2·D1cHoroelhene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
ct/cnlronn 0.0050 U 0.0050 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U

. 1,2·lllcNoroelhllne 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,1,1·T~chIcroeIhlIne 0.0050 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
COr1l«tT.hcNor1de 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
BtomodcHoromelhllne 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,2.~ne 0.0050 U 0.0050 U' 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U .0.0050 U
Trans-1.3-D1cHoropiopene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
T~cHoroeIhene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
D1blomoctlolom.lhlIne 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
a ..1,3-0lc:tl0lop open. 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,1,2·T~chIcroeIhlIne 0,0050 U 0.0050 U . O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
a.....ene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Bromofonn 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,1,2,2·Ten_ne 0.0050 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U
Tetr8eNoroeihene 0.0050 U 0.0050 U . 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
ToIJen8 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U I!
CI'Iorobenrene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U 900050 U
E1h)f>enZene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Acetone ;·.::I:Q;<&t~;l~Ji!mmi[Q.~iNif(,l~,mjiIWl![Q.[Q§.j~~:~m:l!!:\;[Q;~z:~;!~:~m;!m:1J!~~1r.~(lJJIDmmrnrP.@9~JIlJj![mm!:Q;QQ~~
2.8llte.none 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10.U
c_sUnde 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U O.OOSO U 0.0050 U
2.H.xonone 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
4-Me1h',i-2.Pentanone 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U . 0.050 U
Styrene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U
IIInyIAce1at. 0.050 U O.OSO U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U O.OSO U
T.X)1ene . __0__llO50 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U ~!~roo;f1riYNl 0.0050 U 0.0050 U
1,2.lllcNoroelhlln<Hl4(1o-121) 92.9 92.7 92.9 94.3 92.7 99.8 95.3 91.5
T~08(81.1171 98.5 100.0 98.5 102.0 100.0 99.6 99.6 101.0 101.0
4-BrOlllCl1klorlltlene(74-121) 100.0 100.0 100.0 • 102.0 100.0 100.0 100.0 . 101.0 101.0
Nole1l:
EPA Me1hod 8240· In Tell M.1Ilods 10r Evel.JeUng Orgerle end Inorgerlc W.a1es, PhyIlcaloOlerrlcel Me1Ilods 6WB49, TtIrcI EctIlOll, Novetrber1988, _ »t 1992 nM~ons.
U•~wei IlIlllttzed 10r bUt no1 delee1ed. De1ec11on lrTIlIe,. st;en before tle U I','lrIlol.
J • hct_ 11'I edmeted veus below acants CJIlll'IftIlfon IITIlI
Lu1 Ina rowe In lllble. &noaal. recowdll. Slmget. recowrfeI meellA metlodpllfonnence. h:eapletlIe recoY8lteI (deftned bytle me1Ilod) 1ft~ Inpe~.
MB1.~1I'llmltaUons39,40, 84,89.and71 M85· sa"... 1I'llm ltatOlll 119;91 •
MB2.6enl>leI1I'llmstatons 41. 48. and 70 MBe· sa"... fromstatons84D
MB3. 6enl>leI1I'llm staton 83 M1l7. sa""'1I'llm localons 42, 48, 48, 48D, 49, 82, end 88
1.4114 • S8fll'IetI1I'llm ltaUon 83. 84. ee M85·llarrclIet from local~ 43. 44. B2, ee, Be. and 87

MB9· S"'fromIoca'ons 47. eo. BOD, 81.88,88, 97. and eo



Table A6. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of
analyses of trip blanks associated with shipment of ABG surfc!ce soils sampled for volatile
organics. Concentrations are mglL (ppm). Blanks with detectable cOncentrations are shown in
gray..

ANALYTE
Chloromethane

Bromomelhane

VmyI Chloride

Chloroethane

Methylene Chloride

TRIP BLANK
Ta1 MBfTB1 TB2 MBfTB1

0.010 U 0.010 U 0.010 U 0.010 U
0.010 U 0.010 U 0.010 U 0.010 U
0.010 U 0.010 U 0.010 U 0.010 U
0.010 U 0.010 U 0.010 U 0.010 U

~fr~J~~n.ii()I~1~B~f~'~~Ik~~fi~JI~~ti\lpm11_~$111~mO~1j~
1,1-Didlloroelhene

1,1-Dichloroethane

TI3ns-1,2-Didlloroethene

cis-1,2-Dichloroethene .

Chloroform

1,2-Didlloroe!hane

1,1.1-Trichloroethane

Carbon Tetrachloride

BromocflChloromethane

1,2-Dichloropropane

Trans-1,3-Diehloropropene

Trichloroetf1ene

Dibromochloromethane

Cis-1,3-Dichloropropene

1.1,2-Trichloroethane

BenzE!M
Bromoform

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

ChIorobenzene

Ethyfbenzene

Acetone

2-8utanone

CarboncflSulfide

2-Hexanone

4-Methyf-2-Penlanone

Styrene

Vinyl Acetate

T-Xylene

1,2-Dichloroethane-d4(70-121)

Toluene-D8(81-117)

4-8romofluorobenzene(74-121)

0.0050 U
0.0050 U
0.0050 U.

0.0050 U

0.0050 U
0.0050 U
0.0050 U

0.0050 U
0.0050 U

0.0050 U

0.0050 U

0.0050 U
0.0050 U
0.0050 U
0.0050 U
0.0050 U
0.0050 U
0.0050 U
0.0050 U
0.0050 U
0.0050 U
0.0050 U

0.010 U
0.10 U

0.0050 U
0.050 U

0.050 U
0.0050 U
0.050 U

0.0050 U
100.0
101.0
102.0

0.0050 U 0.0050 U 0.0050 U
0.0050 U 0.0050 U 0.0050 U
0.0050 U 0.0050 U 0.0050 U
0.0050 U 0.0050 U O.0050.U
0.0050 U 0.0050 U 0.0050 U
0.0050 U O.ooso U 0.0050 U
0.0050 U 0.0050 U 0.0050 U

0.0050 U 0.0050 U 0.0050 U
0.0050 U 0.0050 U 0.0050 U

0.0050 U 0.0050 U 0.0050 U

0.0050 U O.ooso U 0.0050 U
0.0050 U O.ooso U 0.0050 U

0.0050 U 0.0050 U 0.0050 U
0.0050 UO.OO5O U 0.0050 U
0.0050 U 0.0050 U 0.0050 U
0.0050 U O.ooso U 0.0050 U
0.0050 U 0.0050 U 0.0050 U

0.0050 U 0.0050 U 0.0050 U
0.0050 U 0.0050 U 0.0050 U

0.0050 U 0.0050 U 0.0050 U
0.0050 U 0.0050 U 0.0050 U
O.ooso U O.ooso U 0.0050 U

~~~jl'J,p:~q!m1~1(jll!i~lil11
0.10 U 0.10 U 0.10 U

0.0050 U 0.0050 U 0.0050 U
0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U

0.0050 U 0.0050 U 0.0050 U
0.050 U 0.050 U 0.050 U

0.0050 U 0.0050 U 0.0050 U
99.4 102.0 99.4
99.7 101.0 99.7

101.0 103.0 101.0
Notes:

EPA Method 8240· in Test Methods for Evaluating Organic and Inorganic Wastes, PhysicaVChemica' Methods SW846, Third Ecfmon•

.November 1986, with July 1992 revisions.

U - Compound was analyzed for but not detected. Detection limits are given before the U symbol.

J -Indicates an estimated value below accurate quanlitalion limits

B -Analyte is found·in the associated blank as well as the sample.

. Last three row's in table - SUrTogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by

the method) are given in parentheses.

Ta1 - cooler #4 (8117193 - date shipped); samples from stations 42. 45. 48. 49. 52. 58

TB1 - cooler #5 (811&'93); samples from locations 43. 44. 62. 65. 66. and 67

MBlTB1 - Method Blank analyzed with Trip Blank 1
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Table A7. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analysas of surface soli samples for explosive compounds. Concentrations are
mglkg (ppm) dry'weight. Samples with detectable concentrations are shown In gray,

J

J
il:2S'U

'-"'J

iJ

ct2S'U
0.65 U

J
J

0.26 U
0.25 U

.~-- 'J

SURFACE SOIL SAMPLE STATION
44 45 46 47

2.20 U 2.20 U
1.00 U 1.00 U
0.25 U 0.25 U
0.25 U 0.25 U """"0:25' U
0.65 U 0.65 U 0.65 U
0.25 U 0.25 U
0.25 U 0.25 U OOw'~ITO'!:j:~~J

0.26 U 0.26 U ""'0'26 U
O 25 U 1mr.'>w>'......'1

.25 U O. in~j~i9J§.~"
0.25 U 0.25 U 0.25 U
NO NO ~~~r~~~[~:1

EXPLOSIVE 39 40 41
HMX 2.20 U 2.20 U 2.20 U
ROX 1.00 U 1.00 U 1.00 U
TNB 0.25 U 0.25 U 0.25 U
ONB 0.25 U 0.25 U 0.25 U
TETRYL 0.65 U 0.65 U 0.65 U
TNT 0.25 U 0.25 U 0.25 U ;
2,4-0NT 0.25 U 0.25 U 0.25 U
2,6-0NT 0.26 U 0.26 U 0.26 U
2A-ONT 0.25 U 0.25 U 0.25 U
4A-ONT 0.25 U 0.25 U 0.25 U
TOT EXP NO NO NO

~

""(1)

::J
Cox·
~

-f
l»
C"
en
III

.,;

.... u un '55 56 57 58 59

~:~ ~ ,~:~~ ~ ~~~ ~:~g ~ 1~:m:;:i!,~~~,I~ ~1~mlf;~:~§;!U li~'i!il~i~j~~~~ ~:~ ~
~U ~U ~U ~U ~U ~U ~U ~U

~U ~U ~U ~U ~U ~U ~U ~U

~U ~U ~U ~U ~U ~U ~U ~U

0.25 U 0.25 U 0.25 U 0.25 U 11.:,',.:.•.1.."'.ir,,:.;;.6.:...;;t~.'.',~:'1. mIJ;Q:;~~]J ~f,•.!.,'.l.,.i.,•.•.•r,ll,..r... ,.,'.•if•..~,o..,..•.'.~... ""'."I".:"'·'.""•. '."'.',".•. , J 0.25 U0.25 U 0.25 U 0.25 U 0.25 U ~luu:i~l~~~J 0.25 U :'~i:ll~i@,"'P!~: J 0.25 U
0.26 U 0.26 U 0.25 U 0.26 U~,:;~,r..2~ U 0.26 U ~~!il~.~i;1:~, J ~;26 U

g:~~ ~ g:~~ ~ g:~~ ~ g:~~ ~ m.mt~~,~~ U I g:~~ ~ I~lit~:~~~i ~ g:~~ ~
NO NO NO NO ~]~~~Jg~1 Ri~~![~r?:~.11 im:m'l~ol~6! NO

50 SOD 61 "10 "u .... ......,
2.20 U il,:'l:i:lmmiQ.;QgIJ i!~!~~:I~Q~~~li'I'J ...'~~ .. , ~ ~~ .. ~ ~~ .. ~ ~- ..
1.00 U 1.00 U 1:I:tl~~~,Q;,§1,i,J
0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U
0.65 U 0.65 U 0.65 U

lii,;:::!'!\9;~~11 1:,!ill!i~~)~~1~11 !!~lill~~gi1'tR'~
0.25 U 0.25 U 0.25 U
0.26 U 0.26 U 0.26 U

~ l~i~lj~~~~jgl~ ~!~1gi~ill~

EXPLOSIVE
HMX
ROX
TNB
ONB
TETRYL
TNT
2,4-0NT
2,6-0NT
2A-ONT
4A-ONT
TOTEXP

J
O:26'U

70 71
mmmiilli1,ii§.Q!J m~mm,Q)~QlJ

1.00 U 1.00 U
0.25 U 0.25 U
0.25 U 0.25 U
0.65 U 0.65 U
0.25 U 0.25 U
0.25 U 0.25 U
0.26 U 0.26 U
0.25 U 0.25 U
0.25 U 0.25 U

li~!~1[~r~~§g~ !illi~!ij~m
,te taken at stalion 48.

EXPLOSIVE 60 61 62 63 64 65 68
HMX 2.20 U I;,m~;oqil Iml~i~,~!29,! 2.20 U 2.20 U i~i~l~:~;Oqil m~~!:OJi1~!IJ

~~~ b:~ ~ 1!~~~ll~ !1~~~i1i!i~I~i.~~ b:~ ~ b:~ ~ ,..~:~ ~ .' '~:~ ~
DNB 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
TNT 0.25 U Illi~]!\[.f£!§Q~ i~,~j~:§~~ 0.25 U 0.25 U ~!~~~!~§lJ ~!lJ!!j1l1lIJ
2,4-0NT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2,6-0NT 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

~~~~i g:~~ ~ liiii~ilil~I~:I, lil!i!l~i~ii~J g:~~ ~. lli1l'i~i~]~~~~ g:~~ ~ ~~~~H~
TOT EXP NO lliggZ§t~i !i!liI6~~~ii NO .
Notes: Sample 10 Is as follows, Station 39 Is surface sample 39. 480 Is a field d
J • Indicates an estimated value below accurate quantitalion limits
U • Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
TOTAL EXP • A total of all explosive compounds determined for that sample. NO means none detected.»

-"
-"



Table A8. Ammunition Buming Ground, NWSC, Crane, Indiana, SWMU #03/10. Total explosives
concentrations in surface soil samples. Total explosives an~ the sum of concentrations of all detectable
explosive- compounds. Less than detection limit results were summed as zero.

TOTAl EXPLOSIVES % TOTAl NUMBER
CATEGORY SAMPLE LOCATION SAMPLES CUMMULATlVE %
NONEDETECTEO 39 40 41 46 47 53 54 55 33.3 33.3

59 60 63

>ND < 1 mglkg 58 64 66 68 71 5 15.2 48.5

>1 mglkg < 10 mglkg 43 49 so 51 52 57 65 67 9 27.3 75.8

70

>10 mglkg < 100 mglkg 42 44 45 48 62 5 15.2 91

>100 mgJkg < 1000 mglkg 56 69 2 6.1 97.1

>1000mglkg 61 3.0 100.1

TOTAL NO. SAMPLES - 33

Note:
Duplicates· Field duplicates were taken at 48. SO. 54. For this summary the highest toUa explosive concentration of the twp samples used.

A12
Appendix A Tables



Table A9. Ammunition Burning Ground, NWSC. Crane, Indiana, SWMU #03/10. Summai)' by
explosive analyte of the results of analySes of surface soil sample analyses'for explosives,

EXPLOSIVE

DETECTED

HMX

RDX

TNB

42

51(J)

65
42

52(J)

42(J)

68(J)

43

52(J)

66(J)

43(J)

58(J)

44(J)

OCCURRENCE BY SAMPLE

44 45 48(J) 49

56(J) 57 58(J) 61

67 68(J) 69 70(J)

44 45(J) 48 49(J)

61 62 .67 69

48 52(J) 61 62

50(J)

62
7'1 (J)

51(J)

67(J)

NUMBER OF sTATIONS

WITH SPECIFIC EXP

[21]

[13]

(8]

TNT

2,4-DNT

42 43(J)

51 52
65(J) 66(J)

42(J) . 43

58(J) 67(J)

44

56

67

45(J)

45(J)

57(J)
68(J)

48(J)

48

58(J)

69

49

49(J)

61

52

50
62

56(J)

[19]

(9]

2,lH)NT

2A-DNT

4A-DNT

43 44(J) 49

42 44 48

58(J) 61 62(J)

42 43(J) 44
51 (J) 52 58(J)

67 68(J) 69

52
49(J)

67
45(J)

61

58(J)

5O(J)

48

62

52

49
64(J)

56

5O(J)

66(J)

[4]
[11]

[17]

Note: J-Indicates that conc:entration reported was an estimated value below accurate quantitation limits

Duplicates. Where field duplicates were taken, the highest concentration and aU explosives from both samples were included.

EXPLOsIVE

COMPOUND

HMX
RDX

TNB

DNa

TETRYL
TNT
2,4-DNT

2,lH)NT

2A-ONT

4A-DNT

TOTALEXP

MAXIMUM CONCENTRATION

ENCOUNTERED (mglkg)

223.0

1820.0

1.60
NONE DETECTED
NONE DETECTED

136
1.3

0.58

5.65

8.2

2078

LOCATION OF MAXIMUM

61

61

62

56
43
49

61
61

61

RSC

INDUsTRIAL SOILS

mglkg

51 n
100n
10000n
95e:
2ooon"
1ooon"

RBC· Risk-Based Concentrations - Risk-Based Concentration Table, Fourth Quarter 1994.
Roy L. Smith, Senior Toxicologist (3HW15), U.S. EPA Region III.

Risk Based Concentrations are in mglkg,

Basis of RBC: c =carcinogenic effect; n =noncarcinogenic effect

(-) No RBC avaiable

.(") An RaC for DNT mixture is 4.2 mglkg as a carcinogenic effect
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Table A10. Ammunition Buming Ground, NWSC, Crane, Indiana, SWMU iI03I10. Summary by statiO!l of the
results of analyses of surface soil samples collected August 1993 for.explosive compounds. .

MAXIMUM EXP IN STATION -
NUMBER OF

DIFFERENT EXPLOSIVES
STATION DETECTED BY STATION CONe (mglkg) NAME

14
4
3
1

SUMMARY
NO. OF

MAXIMUMSEXPLOSIVE

HMX
RDX
TNT
4A-DNT

HMX
HMX
RDX
HMX
RDX
HMX
HMX
TNT

HMX
TNT

HMX
HMX
RDX
HMX

4A-DNT
HMX
TNT
HMX
HMX
RDX
HMX
HMX

8.90(J)
3.74

10.90
11.40

19.5
3.16

0.52(J)
0.70

1.82(J)
136.0
9.20
0.11

1820.0
19.20

0.11(J)
6.05

0.18(J)
2.88

0.17(J)
192.0

1.50(J)
O.30(J)

42 7
43 6
44 7
45 6
48 6
49 7
50 3
51 4
52 8
56 4
57 2
58 7
61 5
62 6
64 1
65 2
66 3
67 7
68 4
69 4
70 1
71 1

(J) • Indicates an estimated value accurate detection limits

Duplicates· Where field duplicates were taken. the highest concentration and all expIoslves from both samples
were included.
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'Table A 11. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03110. Results of analyses of
method blanks associated with analyses of surface soils for explosives (EPA Method 8330). Concentrations are
mglkg. Method blanks are shown for associated group of sample analyses indicated by station. All method
blanks had the same detection levels and results (i.e., none detected), therefore results are presented only once.

METHOD BLANK • ASSOCIATED ANALYSES
Method Blank - 42,45,48, 480, 49, 52; 58 .
Method Blank - 47, SO, SOD, 51,55,56,57,60
Method Blank - 53, 54, 540, 59, 61, 63, 68
Method Blank - 43, 44, 62, 65, 66, 67
Method Blank - 39, 40, 41, 46, 64, 69, 70, 71

EXPLOSIVE
HMX
RDX
TNB
DNB

TETRYL
TNT

2,4-DNT
2,6-DNT
2A-DNT
4A-DNT

CONCENTRAnON
mglkg

2.20 U
1.00 U
0.25 U
0.25 U
0.65 U
0.25 U
0.25 U
0.26 U
0.25 U
0.25 U

Note: U - Compound was analyzed for but mot detected. Detection limits are given before the U symbol.
o - Field dupficate sample.
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» ITable A12. (Page 1 of 3). Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of surface soils for PAHs using EPA Method 8270......
0) (semivolatlle organics). Concentrations are mg/kg (ppm) dry weight Samples with detectable concentrations are shown In gray.

STATION
ANALYTE 39 40 41 42 43 44 45 46 47 48 480 49
Naphthalene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Acenaphthylene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Acenaphthene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U, 0.38 U 0.38 U 0.36 U
Fluorene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Phenanthrene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Anthracene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Fluoranthene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Pyrene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Chrysene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Benzo(a)Anthracene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Benzo(b)Fluoranthene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U, 0.38 U 0.36 U
Benzo(k)Fluoranthene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Benzo(a)Pyrene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Indeno(1,2,3-C,O)Pyrene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Oibenzo(A,H)Anthracene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.38 U 0.38 U 0.38 U 0.36 U
Benzo(G,H,I)Perylene 0.34 U 0.35 U 0.36 U 0.4 U 0.38 U 0.38 U 0.35 U 0.36 U 0.f8 U 0.38 U 0.38 U 0.36 U
2-Methylnaphthalene - . - . 0.38 U 0.38 U - - - - . .
TOTAL PAH NO NO NO NO NO NO NO NO NO NO NO NO
2-Fluorobiphenyl(Surr (30-115» 61.0 36.7 25.1 57.8 59.0 51.7 51.3 31.0 53.8 50.6 28.6 45.0

, p-Terphenyl-014(Surr (18-137» 81.4 79.2 28.7 93.6 97.2 85.7 n,6 91.3 89.9 86.8 76.2.11 76.9;

1,2-0Ichloroben.-d4(Surr (20-13 51.5 29.7 25.1 48.5 44.3 38.6 32.7 22.9 38.7 41.2 23.0 33.7

Notes:
Method 8270 -In Test Methods for Evaluating organic and Inorganic Wastes, Phvslcal/Chemlcal Methods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J • Indicates an estimated value below accurate quantitation limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-) - No analysis reported for this compound.
Surr· Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given In parentheses.
48 0 - Field duplicate for soli sample from station 48.
TOTAL PAH - Sum of all detectable concentratlon's of PAHs. NO Indicates none detected.
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Table A12. (Page 2 of 3). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of surface soils for PAHs using EPA Method 8270
(semlvolatile organics). Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown In gray.

STATION
ANALYTE 50 500 51 52 53 54 540 55 56 57 58 59
Naphthalene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Acenaphthylene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Acenaphthene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Fluorene. 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Phenanthrene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U ~~01'~RJ!J Im:[~P2ij~J 0.38 U IrdrQ~~lJ 0.38 U 0.35 U 0.35 U
Anthracene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Fluoranthene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 Ur~J ~~!!,2J o38 U IrrVO'~]'5A J 0.38 U 0.35 U 0.35 U• lulh~io,.,L~,,~...._·i

Pyrene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U "',:,0;074, J r:i'!O;03~' J 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
0.37 U J~~~~.i J ~~~:iOJO~j'f. JChrysene 0.38 U 0.38 U 0.38 U 0.38 U
037 U !~;i'61i();tillJ l:tiiO>'023

J
]J

0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Benzo(a)Anthracene 0.38 U 0.38 U 0.38 U 0.38 U • .:'Ihi ~ '.' '! .1':";" '. Ii 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Benz<i(b)Fluoranthene 0.38 U 0.38 U 0.38 U 0.38 U f

g:~ ~ I~~ ~~i1~
0.38 U 0.38 U 0.38 U 0.35 U 0.35 U

Benzo(k)Fluoranthene 0.38 U 0.38 U 0.38 U 0.38 U . 0.38 U 0.38 U 0.38 U 0.35 U 0.35·U
Benzo(a)Pyrene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U~1~~j'OO~; J """0:39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Indeno(1,2,3-C,D)Pyrene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U ~~il~'!()32\,J 0.39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U

0.38 U
i'i'i~,r"&~""",.,<~"

Dibenzo(A,H)Anthracene 0.38 U 0.38 U 0.38 U 0.37 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
Benzo(G.H,I)Perylene 0.38 U 0.38 U 0.38 U 0.38 U 0.37 U ~i~gi9~,~"J t~U~ljj!,g,,g~]J 0.38 U 0.38 U 0.38 U 0.35 U 0.35 U
2-Methylnaphthalene - - - - - - - -
TOTAL PAH NO NO NO NO NO 0.508 0.210 NO 0.031 NO NO NO
2-Fluorobiphenyl(Surr (30-115)) 61.5 62.4 62.8 46.7 43.6 35.3 34.7 61.4 59.1 64.2 45.6 45.4
p-Terphenyl-014(Surr (18-137)) 78.1 96.7 97.8 80.4 85.4 90.9 92.1 87.8 76.8 89.4 81.~ I 93.2
1,2-0ichloroben.-d4(Surr (20-13 49.0 52.4 50.8 39.9 30.8 29.9 26.8 49.9 33.2 44.5 33. 41.9 .

Notes;
Method 8270 -In Test Methods for Evaluating organic and Inorganic Wastes. Physical/Chemical Methods. SW846, Third Edition, November 1986, with July 1992 Revisions.
J - Indicates an estimated value below ac;curate quantitation limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-) - No analysis reported for this compound.
Surr - Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given In parentheses.
48 0 - Field duplicate for soil sample from station 48.
TOTAL PAH • Sum of all detectable concentrations of PAHs. NO Indicates none detected.
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Table A12. (Page 3 of 3). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10.. Results of analyses of surface soils for PAHs using EPA Method 8270
(semivolatile organics). Concentrations are mglkg (ppm) dry weight. Samples with detectable concentrations are shown In gray.

STATION
ANALYTE 60 61 62 63 64 65 66 67 68 69 70 71
Naphthalene 0.38 U 0.41 U mlillijhQ;~JIJ 0.39 U 3.6 U 0.38 U ~ii~mill)g.t9gJJ t$~~,QI9,~§~J 0.35 U 0.38 U 0.36 U 0.37 U
Acenaphthylene 0.38 U 0.41 U 0.38 U 0.39 U 3.6 U 0.38 U 0.38 U 0.38 U 0.35 U 0.38 U 0.36 U 0.37 U
Acenaphthene 0.38 U 0.41 U 0.38 U 0.39 U 3.6 U 0.38 U 0.38 U 0.38 U 0.35 U 0.38 U 0.36 U 0.37 U
Fluorene 0.38 U 0.41 U 0.38 U 0.39 U 3.6 U 0.38 U 0.38 U 0.38 U 0.35 U 0.38 U 0.36 U 0.37 U
Phenanthrene 0.38 U iW,~:!plo22ijJ ~~r6i~lJ 0.39 U !@[(5T65:l'llJ 0.38 U 1iJ)1~IJ mri::5TOi91J lJm:or6~!J 0.38 U 0.36 U IWi;lCJlmJ
Anthracene 0.38 U 0.41 U 0.38 U 0.39 U 3.6 U 0.38 U 0.38 U 0.38 U !1~\O;026 J 0.38 U 0.36 U 0.37 U

. n!",mn"~""""~1 """i'l':'!1::l'''''~ rnm:l'.~=l !"f.i1\1!-") ....«''',.,.",Fluoranthene 0.38 U 0.41 U l\iWli,~i~,\~,: J 0.39 U '\!l',:j'I/,~,~!,\!fti: J. 0.38 U :\!mi~~}J,,~~ J j\ij,ig!Q3~ J .'r~;~ie,r2~! J 0:38 U 0.36 U 0.37 U
P rene 0.38 U 0.41 U !;!,!~0!Q,\J3' J 0.39 U ::i!\!ii!'o'~;18; J 0.38 U ,!ii!;tO'!Oa;3 J ':;;:"01028, J "i::~Or33~ J 0.38 U 0.36 u~~tlr ,.Ii J

y ~!f,!.~I!;lj!;Il!ii.j'j;i~!il! ·.:ii.r~.!;hl~.·.t~\~;~.Y!.j!.. ·!If.il~~i~ili1.'.'.~il[, ~.•l.!.i¥~.,r,'HIj:;i.~.i'ili;!;t !ji 111 ,~" ",r~, * ,~, liJI\Il,....~~
Chrysene 0.38 U 0.41 U ~!t~lli\iQ!Q~ J 0.39 Ui~:~ill,!'!t~~i\,J 0.38 U 1ilir~~MiQ.~J J \i1!i\glge.~ J ~~(~i9.~~~1 J 0.38 U 0.36 U 0.37 U
Benzo(a)Anthracene 0.38 U 0.41 U 0.38 U 0.39 U il~~:p!61g~J 0.38 U 0.38 U 0.38 U J:'!:~~'iljJ2, J 0.38 U 0.36 U 0.37 U

Benzo(b)Fluoranthene 0.38 U 0.41 U 0.38 U 0.39 U !\~~~II~lq.j~iIJ 0.38 U ~~~q~~lJ Ili!llgj~~IJ l~l~1i~l~1' 0.38 U 0.36 U 0.37 U

Benzo(k)Fluoranthene 0.38 U 0.41 U 0.38 U 0.39 U j.!i.iij.ii.~~?.":.~i",~1.,." .. I.1 J 0.38 U mimlQ~{M;~J J ~jJi919'\'lEJ '.~'•• 1..:.~.';~••~..'.O•.';'.I~.'.3.'..~.I.),"'." J 0.38 U 0.36 U 0.37 U
Benzo(a)Pyrene 0.38 U 0.41 U 0.38 U 0.39 U :!~~e,~R~~,. J 0.38 U 0.38 U 0.38. U ';!~~9,(~~ J 0.38 U 0.36 U 0.37 U
Indeno(1,2,3-C,D)Pyrene 0.38 U 0.41 U 0.38 U 0.39 U !)!~~;,g~1!1 J 0.38 U 0.38 U 0.38 U :~i!irntQ,t~~ J 0.38 U 0.36 U 0.37 U
Dibenzo(A,H)Anthracene 0.38 U 0.41 U 0.38 U 0.39 U 3.6 U 0.38 U 0.38 U 0.38 U ~;l~:O:tl!J! J 0.38 U 0.36 U 0.37 U

Benzo(G,H,I)Perylene 0.38 U 0.41 U ~ii'.rj!~I9:~:I.~.~J 0.39 U ~ir:gl9.~~J 0.38 U • ~..:38.. U .. 'm,..~;,~. U IDiJj~,9'B.~~IJ 0.38 U 0.36 U 0.37 U
2-Methvlnaphthalene - - liW,!IO.J0G3'1J - - 0.38 U OO~ll:O!C521lJ G~li;i~,O,O~IJ -
TOTAL PAH 0.022 0.307 NO 1.079 NO 0.15 0.316 3.102
2-Fluorobiphenyl(Surr (30-115» 60.2 33.8 59.6 33.2 59.9 43.6 62.0 54.8 42.1

. p-Terphenyl-D14(Surr (18-137» 82.2 89.4 90.5 91.9 94.0 96.9 104.0 104 86.9
1,2-Dichloroben.-d4(Surr (20-13 42.9 19.7 44.8 26.9 10.0 32.6 51.8 33.4 32.2

NO
32.7
85.8
23.5

NO
50.6
78.6
37.5!

0.050
25.4
83.;Z
25.'4

»
'C
'C
(II

::l
Cox·
»
-l
Ql
CT
CD
en

Notes:
Method 8270 - In Test Methods for Evaluating organic and Inorganic Wastes, PhvslcalfChemlcal Methods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J - Indicates an estimated value below accurate quantltation limits
U - Compound was analyzed for bUt was not detected. Detectlon limits are given before the U symbol.
(-) - No analysis reported for this compound.
Surr - Surrogate recoveries. Surrogate recoveries measure method perfonnance. Acceptable recoveries (defined by the method) are given In parentheses.
TOTAL PAH - Sum of all detectable concentrations of PAHs. NO Indicates none detected.
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Table A13. Ammunition Burning Ground, NWSC. Crane, Indiana, SWMU #03/10. Summary by station of
results of analyses of surface soils for PAHs.

MAXIMUM PAH IN'STATION

STATION

54
56
61
62
64
66
61
68
71

MAX
MIN
MEAN

NUMBER OF DIFFERENT

PAHs DETECTED

10
2
1
6

10
9
8

12
2

12
1
1

TOTAL SAMPLE

PAHs (mglkg)

0.508
0.031
0.022
0.303
1.079
0.15

0.316
3.102

0.05
,3.102
0.022
0.618

CONC (mglkg)

0.084(J)
0.016(J)
0.022(J)
0.084(J)

0.20(J)
0.054(J)
0.019(J)

0.31
0.029(J)

NAME

Fluoranthene
Phenanthrene
Phenanthrene
Phenanthrene
Benzo(b)f1uoranthene
Phenanthrene
Phenanthrene

I '

Benzo(b)f1uoranthene
Phenanthrene

c--~ f,

».....
<0

Note: Where field duplicates were taken, the highest total concentration

and occurrence ell PAHs from both samples were Included.

Total PAHs· Sum of all PAHs with detectable concentrations.

II
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Table A14. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Summary by specific PAH of results of analyses of surface soils usIng EPA
Method 8270.

NUMBER OF STATIONS MAXIMUM CONCENTRATION LOCATION INDUSTRIAL SOILS

PAH OCCURRENCE BY STATION WITH SPECIFIC PAH ENCOUNTERED (mglkg) OF MAXIMUM RBCmglkg

Low Molecular Weight PAHs
Naphthalene 62 66 67 (3) 0.04(J) 62 41000n
Acenaphthylene NO (0) NO · noRBC
Acenaphthene NO (0) NO · 61000n
Fluorene NO (0) NO · 41000n
Phenanthrene 54 56 61 62 64 66 67 68 (9) 0.084(J) 62 noRBC

71
Anthracene 68 (1) 0.066(J) 68 310000n
2~Methylnaphthalene 66 67 (2) 0.07(J) 67 noRBC
High Molecular Weight PAHs
Fluoranthene 54 56 62 64 66 67 68 (7) 0.24(J) 68 41000n
Pyrene 54 62 64 66 67 68 71 (7) 0.33(J) 68 31000n
Chrysene 54 62 64 66 67 68 (6) 0.32(J) 68 390c
Benzo(a)Anthracene 54 64 68 (3) O.20(J) 68 3.9Oc
Benzo(b)Fluoranthene 54 64 66 67 68 (5) 0.4 I 68 3.9Oc
Benzo(k)Fluoranthene 54 64 66 67 68 (5) 0.31(J) 68 39.Oc
Benzo(a)Pyrene 54 64 68 (3) 0.28(J) 68 0.390
Indeno(1,2,3-C,O)Pyrene 54 64 68 . (3) 0.23(J) 68 3.9Oc
Dibenzo(A,H)Anthracene 68 (1) 0.040(J) 68 0.3Sc
Benzo(G,H,I)Perylene 54 62 64 68 (4) 0.21(J) 68 nbRBC

Note: Where field duplicates were taken, the occurrence of a PAH In either sample was listed.
NO • None detected; No RBC • No RBC listed In reference.

J • Indicates that concentration reported was an estimated value below accurate quanmatlon limits.
RBC - Risk-Based Concentrations· Risk-Based Concentration Table, Fourth Quarter 1994.

Roy L. Smith, Senior ToxIcologist (3HW15), U.S. EPA Region III.
RIsk Based Concentrations are In mglkg.
Basis of RBC: c a carcinogenic effect; n a noncar?lnogenlc effect



Table A15. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of method blanks for PAHs using EPA Method 8270. Concentrations are
mg/kg. Mathod blanks are shown for associated group of sample analyses Indicated by station..

2·Fluoroblphenyl(Surr (30-115» 61 39 61 30.2
p·Terphenyl·D14(Surr (18·137» 81.2 93 81.2 90.6
1,2·Dlchloroben.-d4(Surr (20-130» 45.3 35.1 45.3 23.8

»
'0
'0
C\l

5.x·
»
-l
D>
0"
iii
III

PAH ANALYTE
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo(a)Anthmcene
Benzo(b)Fluoranthene
Benzo(k)Fluomnthene
Benzo(a)Pyrene
Indeno(1,2,3-C,D)Pyrene
Dlbenzo(A,H)Anthmcene
Benzo(G,H,I)Perylene
2-Methylnaphthalene

MB1
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

MB2
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

MB3
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

·0.33 U

METHOD BLANK
MB4
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

MBS
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

57.4
86.9
46.9

MBS
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

60.4
87.8
49.1

MB7
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.~3 U

56.2
89.3
37.7

MBS
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
57.4
86.9
46.9

»
IV
-"

Note: U· Compound was analyzed for but not detected. Detection limits are given before the U symbol.
EPA Method 8270 -In Test Methods for Evaluating Organic and Inorganic Wastes, PhyslcaVChemlcal Methods SW846, Third Edition, November 1986, with July 1992 revislon,sl
(.) - No analysis reported. I .
Surr - Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given In psrentheses.
MB1 • Samples lrom slaUons 39,41, 69, and 71 MB5· Samples from slaUons 47, 50, 500, 51, 55, 56, 57, end 60
MB2 • Samples from slations 54, 59, 61, 63, and 68 MB8 • Samples from slations 40, 46, 64, and 69
MB3 • Samples from Illations 45, 48, 480, 49, 52, and 58 MB7 • SImples from stellons 53 Ind 540
MB4 • SImple. from steUons 43, 44, e2, 65, 6e, Ind 67 MBa· Semples from .lation 42



» Table A16. Ammunition Burning Ground., NWSC, Crane, Indiana, SWMU 1103/10. Results of Inorganic analyses of surface soli samples. Concentrations are mglkg dry weIght (ppm).N
N

ANALYTE
SAMPLE I AL SB AS BA CD CA CR CO CU FE PB MG MN HG NI AG NA SN ZN TP

39 8190 0.9 UN 4.26 41.2 0.09 B 7720 11 8.6 5.8 14800 6.1 1820 365 0.16 11.9 1 U 80 B 5U 33.1 150
40 8200 0.9 UN 20.7 47.1 0.15 B 3260 13.4 10.3 7.7 21300 6.5 1090 428 0.1 U 12.8 1 U 69.7 B, 5U 48.2 152
41 9610 0.9 UN 4.33 49.7 0.12 B 1340 11.3 10.1 12.9 16200 11.7 1080 692 0.123 13.8 1 U 111 B 5U 73.1 293
42 17000 0.9 UN 8.42 1410 2.63 23900 32.9 18 265 23900 372 10000 739 0.733 29.3 2.2 ° 130 B au 135 188
43 8620 2.63 BN 3.58 208 1.26 104000 10.9 7.3 93.6 N° 10900 1510 12800 335 0.106 12 1 U 143 B SU 189 92.1
44 15300 0.9 UN 6 104 0.47 B 7040 18.7 11.2 37.8 N' 24100 240 2320 534 0.173 22.1 1 U 85.2 B 5U 179 199
45 7660 1.4 BN 4.2 138 1.26 88400 9.7 11.2 29.7 10500 948 19700 478 1.928 13.6 1 U' 180 B 5U 137 93.5
46 10200 0.9 UN 4.37 55.8 0.12 B 1420 13.9 9.3 11.6 15500 10.7 1190 456 0.109 12.2 1 U 70.3 B 5U 51.1 185
47 7980 0.9 UN 10.5 N 42.6 0.17 B 318 B 14.5 11.4 10.1 ° 19300 14.1 N* 697 291 2.51 8.1 1 U 26.8 B 5U 40.1 122
48 12900 0.9 UN 5.58 984 1 28700 18.3 18.9 73.8 23600 163 5670 598 0.808 23.8 1 U' 68.9 B 5U 110 243
49 7010 0.9 UN 4.08 111 0.7 78000 9.6 10.3 58.5 10300 1270 15900 365 0.928 11.8 1 U' 103 B 5U 131 76.8
50 9830 0.9 UN 6.93 463 7.9 N 27100 15.7 12.8 80.2 ° 18800 96 N' 3610 569 4.71 16.5 1 U 91.9 B 5U 476 232
51 10500 0.9 UN 6.64 N 184 . 1.81 30400 14.2 10.5 122 15800 93.1 N° 7600 510 0.564 13.1 1 U 148 B 5U 304 231

. 52 11000 0.9 UN 8.24 116 0.34 B 11100 15.5 13.6 18.5 19600 42.5 3410 318 0.41 26.1 1 U· 113 B 5U 80.9 152
53 17600 0.9 UN 7.7 60.3 0.05 B 724 21.3 ° 7.7 13.1 259.00 11.8 1930 211 0.1 U 11.3 1 U 117 B 5U 50.7 152
54 6690 1.36 BN 5.57 142 4.99 34300 13.2 ° 10.4 84.9 17000 88.2 2280 346 2.54 20.6 1 U 61.1 B 5U 509 147
55 7410 0.9 UN 6.91 N 84.1 1 17300 13.3 14.2 35.2 ° 16900 31.7 N° 1430 556 0.856 13.5 1 U 31 B 5U 120 190
56 14700 0.9 UN 5.62 N 154 1 20800 14.7 13.9 38.7 ° 13300 62.4 N* 5500 361 2.33 26.7 1 U 61.1 B 5U 177 180
57 9370 0.9 UN 5.38 N 94.7 0.27 B 4090 15.2 7.59 17.8 ° 19200 21.6 N* 1750 250 2.77 9.29 1 U 58.7 B 5U 69.8 206
58 6460 1.26 BN 5.38 177 2.24 83800 13.4 12.9 85.6 14200 95.5 9810 784 1.13 19 1 UO 131 B 5U 405 364
59 12400 0.9 UN 5.18 95.9 0.22 B 2810 16.2 ° 9.19 14.5 18900 20.8 1610 404 0.1 U 17 1 U 67.3 5U 53.5 167
60 7510 0.9 UN 4.68 N 88.7 1.04 1400 10.4 14.2 22.4 ° 13200 24.8 N° 843 802 3.05 12.2 1 U 31.5 B 5U 114 200
61 80400 2.34 UN 3 578 68.8 9630 21.1 ° 11.1 776 17100 280 29000 835 3.34 25.9 1.7 86 B 5U 1440 175
62 10500 2.94 BN 8.54 347 0.85 132000 29.2 11.8 504 N° 20100 377 6080 2490 0.438 24.9 1.1 107 B 5.7 1600 348
63 18500 0.9 UN 8.03 338 0.22 B 4220 26 ° 17.4 21.1 22100 13.9 3070 504 0.1 U 39 1 U 246 B 5U ~~1 154 i

64 7860 2.07 BN 4.16 137 3 W 114000 16 8 99.8 13200 107 8810 548 0.168 13.9 1 U 135 B 5U 4 9 25.4 U
65 10900 0.9 UN 6.02 155 0.83 2030 17.5 10.5 34 N* 28400 35.2 1720 853 0.186 20.9 1 U 52.9 B 5U 130 142
66 13300 4.91 BN 11.8 830 5.54 8550 26.2 13.1 290 N* 28300 538 3080 1620 0.44 31.3 1 U 62.3 B 8.4 1850 977
67 26800 8.79 UN 11.1 1410 20.8 49600 70.2 17.2 1310 N* 40100 1070 6160 2830 0.724 42.6 19 226 B 52.7 3930 1250
68 11200 1.58 BN 6.78 488 6.04 64700 19.8 ° 12.3 148 17900 232 4780 956 0.276 22 1 U 108 B r>U 434 482
69 14000 1.12 BN 6.9 355 0.79 2780 17.3 13.2 54.2 21600 55.9 1610 870 0.234 19.8 1 U 79.8 B 5U 184 124
70 8330 1.13 BN 5 157 0.7 9060 10.3 10.8 38.6 15300 42.4 1530 655 0.173 13.4 1 U 89.6 B 5U 122 218
71 11400 0.9 UN 5.79 194 0.5 2400 15.6 13.3 26.6 19100 21.6 1230 1050 0.116 17.8 1 U 65.3 5U 97 174

Notes:
U • Analyte was analyzed for bu1 not detected. Detection limits are given befor.the U symbol.
B • Reported value Is less than the Contrac1 Required Detection limit bu1 greater than the Instrument Detection Umlt.
W • Post-dlgesllon spike for furnace AA analysis Is ou1 of control limits (85-115%), while S!'mple absorbance Is len than 50% of spike absorbance.
N· Spike sample recovery not wlthln control limits.
° • Dupltcate analysis not within controlllrnlts.
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Table A17. Ammunition Burning Ground., NWSC, Crane, Indiana, SWMU #03/10. Summary statistics for results of inorganic analyses of surface
soil samples. See Table 5.2.13 for complete data. MAX, MIN, and MEAN concentrations are mg/kg dry weight (ppm).

ANALYTE
STAT I AL (33) SB" AS (26) BA (33) CO (33) CA (33) CR (27) CO (33) CU (20) FE (33)
MAX 80400 (61] · 20.7 (40] 1410 (67] 68.8 (61] 132000 (62] 70.2 (67) 18.8 (48) 776 [61] 40100 [67]

MIN 6460 (58] · 3 [61] 41,2 (39] 0.052l53) 316 (47] 9.6 (49] 7.3 [43] 5.8 (39] 10300 (49)

MEAN1 13313 · 6.6 298.1 4.15 29603 17.7 11.9 92.2 18982
STo OEV 12776 · 3.6 362.6 12.23 37668 11.9 3.0 172.5 6056
MEAN2 13313 · 6.6 298.1 4.15 29603 17.7 11.9 92.2 18982
STo OEV 12776 · 3.6 362.6 12.23 37668 11.9 3.0 172.5 6056

STAT I PB (26) MG (33) MN (33) HG (33) NI (33) AG (27) NA (33) SN (33) ZN (33) TP (33)

MAX 1510 (43] 29000 (61] 2830 (67) 4.71 (50] 42.6 (67] 18.7 (67] 246 (63] 52.7 (67] 3930 [67] 1250 (67)

MIN 6.1 (39) 697 [47] 211 [53] < 0.1 [0] 8.1 [47] < 1 [") 26.8 [47] < 5 [0] 33.1 (39] < 25.4 [64]

MEAN1 291.2 5428 715 0.98 19.0 1.7 98.1 6.6 4~8.8 245.0

STO OEV 426.9 6247 577 1.20 8.3 3.4 50.3 8.3 774.3 242.5

MEAN2 291.2 5428 715 0.98 19.0 1.2 98.1 4.3 418.8 244.6

STO OEV 426.9 6247 577 1.21 8.3 3.5 50.3 8.8 774.3 242.9

Note:
AL (33) - Inorganic analyte I.e., aluminum. Number In parentheses Is the number of surface soil analyses used to compute the statistic. Data qualified b~ la W, N,

or" (see Notes on Table 5.2.13) were not used.
SB (") • All data for SB was qualified by an "N" and therefore not used for.these comparisons.
80400 [61] ~ Analyte concentration In nig/kg dry weight (ppm). Number In brackets, I.e., (61JIs the sample location where the MAX or MIN occurred.

Where a MIN was the detection limit and occurred at more than one location a ["J symbol Is given.
MEAN1 • Mean was computed using the reported detection limit for those samples with results reported as < detection limits (U qualified).
MEAN2· Mean was computed using 1/2 detection limit for those samples with results reported as < detection limits (U qualified).



»
N
~

Table A18. Ammunition Burning Ground., NWSC, Crane, Indiana,
SWMU #03/10. Location of maximum concentrations of Inorganic
constituents.
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SURFACE SOIL SAMPLE

LOCATION WHERE

CONSTITUENT MAXIMUM OCCURRED

67
61
63
62
50
48
43
40

CONSTITUENT(S)

Ag, Ba, Cr, Fe, Mn, NI, Sn, Zn, Total P
AI, Cd, Cu, Mg
Na
Ca
Hg
Co
Pb
As

II
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ITable A19. (Page 1 of 2). Ammunition Bumlng Ground., NWSC. Crane, Indiana, SWMU #03/10. Comparison of ABG surface solis to nearby 'background samples'. Ratio of sample concentration to'0

'0
CD mean background concentration for a speclf1c metal or Inorganic constituent 'Is given. See Table 5.2.13 for complete data. Constituents greater than 100 times the background are shaded In gray.
::J
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RATIO ABG SAMPLE CONCENTRATION / MEAN BACKGROUND CONCENTRATION FOR INDICATED CONSTITUENTl/l

SAMPLE I AL, SB AS BA CD CA CR CO CU FE PB MG MN HG NI AG NA SN ZN TP,
39 1.0 - 1.2 1.0 4.5 23.6 0.9 · 1.1 0.9 0.6 2.5 · 1.6 2.1 1.0 2.1 1.0 1.2 1.5
40 1.0 · 5.6 1.1 7.5 9.9 1.0 · 1.5 1.4 0.9 1.5 · 1.0 2.3 1.0 1.6 1.0 1.6 1.5
41 1.1 · 1.2 1.2 6.1 4.1 0.9 · 2.5 1.0 1.6 1.5 · 1.2 2.5 1.0 2.9 1.0 2.7 2.9
42 2.0 - 2.3 33.1 [~;m!!§.! 72.9 2.6 · 51.0 1.5 49.5 13.6 ' · 7.3 5.2 · 3.4 1.0 5.1 1.6
43 1.0 - 1.0 4.9 63.0 ~~l~~! 0.8 · · 0.7 W2'tlQ11l'1 17.3 · 1.1 2.1 1.0 3.7 1.0 7.1 0.9
44 1.8 - 1.6 2.4 23.3 21.5 1.4 · · 1.5 31.9 3.1 · 1.7 3.9 1.0 2.2 1.0 6.7 1.9
45 0.9 - 1.1 3.2 63.0 Il~~IDzii 0.8 - 5.7 0.7 m~.~~~ 26.7 · 19.3 2.4 · 4.7 1.0 5.2 0.9
46 1.2 · 1.2 1.3 5.9 4.3 1.1 · 2.2 1.0 1.4 1.6 · 1.1 2.2 1.0 1.8 1.0 1.9 1.8
47 0.9 - · 1.0 6.6 1.0 1.1 · · 1.2 · 0.9 - 25.1 1.4 1.0 0.7 1.0 1.5 1.2
48 1.5 · 1.5 23.1 49.9 87.6 1.4 · 14.2 1.5 21.7 7.7 - 8.1 4.3 · 1.8 1.0 4.1 2.4
49 0.8 · 1.1 2.6 35.2 Ilg~?:~~J 0.7 · 11.3 0.7 li~1.~~l!U 21.5 · 9.3 2.1 · 2.7 1.0 4.9 0.6
50 1.1 · 1.9 10.9 . 82.7 1.2 · · 1.2 · 4.9 - 47.1 2.9 1.0 2.4 1.0 17.9 2.3
51 1.2' - - 4.3 92.7 1.1 · 23.5 1.0 · 10.3 · 5.6 2.3 1.0 3.6 1.0 11.4 2.3
52 1.3 - 2.2 2.7 33.9 1.2 · 3.6 1.3 5.7 4.6 · 4.1 4.7 · 2.9 1.0 3.0 1.5
53 2.1 · 2.1 1.4 2.2 1.7 · 2.5 1.7 1.6 2.6 · 1.0 2.0 1.0 3.0 1.0 1.9 1.5
54 0.8 · 1.5 3.3 ij~Q.~~§J 1.0 · 16.3 1.1 11.7 3.1 · 25.4 3.7 1.0 1.6 1.0 19.1 1.4
55 0.9 - - 2.0 52.6 1.0 · · 1.1 · 1.9 · 8.6 2.4 1.0 0.8 1.0 4.5 1.9
56 1.7 · · 3.6 63.5 1.1 · · 0.9 · 7.5 · 23.3 4.6 1.0 1.8 1.0 8.7 1.8
57 1.1 - - 2.2 12.5 1.2 · · 1.2 · 2.4 · 27.7 1.7 1.0 1.5 1.0 2.6 2.0
58 0.8 - 1.5 4.2 W§grElj 1.0 · 16.5 0.9 12.7 13.3 · 11.3 3.4 · 3.4 1Pj 15.21 3.6,
59 1.4 · 1.4 2.3 6.6 1.3 · 2.6 1.2 2.6 2.2 · 1.0 3.0 1.0 1.7 1.0 2.0 1.6
60 0.9 · · 2.1 4.3 0.8 · · 0.6 · 1.1 · 30.5 2.2 1.0 0.8 1.0 4.3 2.0
61 9.4 · 0.8 13.6 29.4 1.6 · ~i'~~~a 1.1 37.2 39.3 · 33.4 4.6 1.7 2.2 . 1.0 54.1 1.7
62 1.2 · 1.8 8.1 ' ~0211f.!1 2.3 · - 1.3 50.1 8.2 · 4.4 4.4 1.1 2.8 1.1 60.2 3.4:ilN;'~~~~! .
63 2.2 - 1.6 7.9 12.9 2.0 · 4.1 1.4 1.8 4.2 · 1.0 7.0 1.0 6.4 1.0 2.2 1.5
64 0.9 - 1.1 3.2 . 1.2 · 19.2 0.8 14.2 11.9 · 1.7 2.5 1.0 3.5 1.0 18.4 0.2
65 1.3 - 1.6 3.6 1.4 · · 1.8 4.7 2.3 - 1.9 3.7 1.0 1.4 1.0 4.9 1.4
66 1.6 - 3.2 19.5 2.0 · · 1.8 71.5 4.2 · 4.4 5.6 1.0 1.6 1.7 69.5 9.5
67 3.1 3.0 33.1 5.4 · · 2.6 Ini~~l~1 8.3 · 7.2 7.6 18.7 5.9 10.5 1iJi1"'7:1'f~· :~,.~,'iL," 12.2
68 1.3 · 1.8 11.4 1.5 · 28.5 1.1 30.9 6.5 · 2.8 3.9 1.0 2.8 1.0 16.3 4.7
69 1.6 · 1.9 8.3 1.3 · 10.4 1.4 7.4 2.2 · 2.3 3.5 1.0 2.1 1.0 6.9 1.2
70 1.0 · 1.4 3.7 0.8 · 7.0 1.0 5.6 2.1 · 1.7 2.4 1.0 2.3 1.0 4.6 2.1
71 1.3 · 1.6 4.6 1.2 · 5.1 1.2 2.9 1.7 · 1.2 3.2 1.0 1.7 1.0 3.6 1.7

Note:
(-) • Comparison not made due to date beIng quallf1ed by a W, N. or' (see notes Table 5.2.14). •
Mean • Means were computed using the reported detection limit for those samples with re$ults raported as < detection limits (U quallf1ed).
Ratios. Ratios were computed using the detection limit In those cases where less than detectIon concentrations were reported.
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» Table A19. (Page 2 of 2). Ammunition Bumlng Ground., NWSC, Crane,lndlana, SWMU #03/10. Comparison of ABG surface solis to nearby 'background samples'. Ratio of ABG concentrationI\)
0> to background concentration for a spec/fie metal or Inorganic constituent Is gIven. See Table 5.2.16 for complete data. MAX, MIN, and MEAN concentrations are mglkg dry weight (ppm).

ABG • SWMU 03/10, SURFACE SAMPLES ANALVTE PPM (MOIKG)

I AL SB AS BA CD CA cR CO CU FE PB MO MN HO NI AO NA SN ZN TP

Max 80400
,

21 1410 68.8 132000 702 19 776 40100 1510 29000 2830 4.71 42.6 18.7 246 52.7 3930 1250
Min 6460 0 3.0 41.2 0.052 316 9.6 7.3 5.8 10300 6.1 697 211 <0.10 8.1 <1.0 26.8 <5.0 33.1 <25.4
l.1.an 13313 0 6.6 298.1 4.15 29603 17.7 12 92.2 18982 291 5428 715 0.98 19.0 1.7 98.1 6.6 418.8 245
ABG Background Soli Bol1nga (03/10.1-83·1, 03110.2·83·1, and 03/1o-s.eS-l)

Max 10100 0 5.2 69.3 0.03 622 15.9 0 6.7 28400 9.99 755 0 <0.10 7.8 <1.0 47.3 <5.0 39 131
-Min 9150 · 2 23.1 <0.02 74.4 10.9 0 3.1 9040 5.56 710 0 <0.10 3.7 <1.0 26.1 <5.0 9.39 56.3
Mean 8570 0 3.7 42.6 0.02 327.8 12.9 0 5.2 15596 7.52 738 0 < 0.10 5.6 <1.0 38.5 <5.0 26.6 102.4

COMPARISON OF ABG BACKGROUND WITH ABO SWMU SOILS FOR 8PECIFIC ANALVTE· GREATER CONCENTRATION IS INDICATED

I AL SB AS BA CD CA CR CO CU FE PB MG MN HG NI AO NA 8N ZN TP

Max ABO · ABO ABO ABO ABO ABO · ABO ABO ABO ABO · ABO ABO ABO ABO ABO ABO ABO

Mean ABO · ABO ABO ABO ABO ABO · ABO ABO ABO ABO · ABO ABO ABO ABO ABO ABO ABO

RATIO ABO SWMU MAX I ABO BACKGROUND MAX

8.0 · 4.0 20.3 2293.3 212.2 4.42 · 115.8 1.4 151.2 38.4 · 76.9 5.5 6.59 5.2 1722.2 100.8 9.5

RATIO ABG SWMU MEAN I ABO BACKGROUND MEAN

1.6 · 1:!. 7.0 207.5 90.3 1.4 · 17.7 1.2 38.7 7.4 · 9.8 3.4 1.20 2.5 1.0 15.7 2.4

RATIO ABG SWMU MIN I ABG BACKGROUND MIN

0.7 · 1.5 1.8 2.6 4.2 0.9 · 1.9 1.1 1.1 1.0 · 1.0 2.2 1.7 1.0 1.3 3.5 0.5

Note: , I
(0) _ All data qualified by a W, N. or 0 (sea notes Table 5.2.13) and not used for these comparisons.
(.j - Comparison not made due to data beIng out of control limits.
Mean • Means were computed using the reported detection limit for those samples with results reported as < deteellon limits (U qualified).
Ratios - Ratios were computed using the detectlon limit In those cases where less than deteellon concentrations were reported.
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Table A20. Ammunition Burning Ground., NWSC, Crane, Indiana, SWMU #03110. Comparison
of results of inorganic anaJyses of ABG surface soD samples to EPA Region III RBCs (risk-based

c:oncentrations) for industrial soils. Concentrations are mglkg dry weight (ppm). Table entries
shaded in gray indicate mean or max ABG surface soil concentration greater than the RBC.

ANALYTE

ABG SURFACE SOIL

MAX MEAN

RBC

R1SK-BASED CONCENTRATIONS·

INDUSTRIAL SOIL

80400 13313AL
SB
AS
AS
BA
CD
CA
CR(VI)
CO
CU
FE
PB
MG
MN
HG
Nt
AG
NA
SN
ZN

20.7
1410
68.8

132000
70.2
18.8
776

40100
1510

29000
2830
4.71
42.6
18.7
246

52.7
3930

6.6
298.1

4.15
29603

17.7
11.9
92.2

18982
291.2
5428
715

0.98
19

1.7
98.1
6.6

418.8

.1000000 n
410 n
1.6 c

310 n
72000 n

510 n

5100 n
61000 n
38000 n

5100 n
310 n

20000 n
5100 n

610000 n
310000 n

Appendix A Tables

Notes:
Risk-Based Concentrations· - Risk-Ba~ed Concentration Table, Fourth Quarter 1994.

Roy L Smith, Senior Toxicologist (3HW15), U.S. EPA Region III.

Risk Based Concentrations are in mglkg. Basis of RBC: c =carcinogenic effect

Basis of RBC: c =carcinogenic effect; n =noncarcinogenic effect '.
MEAN· Mean computed using the reported detection limit for those samples With results

reported as < detection limit (U qualified). SeeTable 5.2.17.

(-) - No risk-based concentration available.

(#) • Number of samples that exceeded the occupational soil risked-based concentration

CR(VI) - Chromium VI and compounds.

A27



~ ITable A21. Ammunition Burning Ground., NWSC, Crane, Indiana, SWMU #03/10. Results of inorganic analyses of method blanks associated with the
CXI analyses of ABG surface soil samples. Concentrations are mg/kg dry weight (ppm).

BLANK 10 I Al SB AS SA CD CA CR CO CU FE PB MO MN HG NI AG NA SN ZN
BlKDGST 1 7.9 B 0.3 UN 0.2 U 2U 0.334 B 50.8 1 U 3.2 B 0.6 U 4.4 B 4 U 27 U 0.6 U NA 1.3 1 U 20 U 5U 1.9 B
BlKDGST2 2U 0.3 UN 0.2 U 2U 0.02 U 34.9 1 U 1.5 U 0.6 U 5.3 4U 27 U 0.6 U NA 1 U 1 U 62.4 5U 1 U
BlKDGST3 2.1 B 0.3 UN 0.2 U 2 U 0.107 B 74.5 1 U 1.5 U 0.6 U 2.5 U 4 U 27 U 0.7 U 0.1 U 1 U 1 U 70.4 B 5 U 1 U
BlKDGST4 5.4 B 0.3 UN 0.2 U 2U 0.02 U 43.8 1 U 3.2 S 0.6 U 4.4 B 4U 27 U 0.6 U NA 1 U 1 U 20 U 5U 1.8 B
BlKDGST5 5.9 B 0.3 UN 0.2 U 2 U 0.104 B 33.6 1 U 1.5 U 0.6 U 4.4 B 4U 27 U 0.6 U 0.1 U 1 U 1 U 20 U 5U 1.3 B

Note:

BlK DGST 1 • Blank Digest run with samples 48, 42, 54 Dup, 58, 52, 49, and 45

BlK DGST 2 • Blank Digest run with samples 39, 40, 41, 46, 64, 70, 71, and 69

BlK DGST 3 • Blank Digest run with samples 63, 68, 59, 53, 54, 61, and 54 Dup

BlK DGST 4· Blank Digest run with samples 56, SO, 57, 51, 55, 60, 47, and 50 Dup

BlK DGST 5. Blank Digest run with samples 43, 4~. 65, 62, 67, and 66

U • Analyte was analyzed for but not detected. Detectlon'limts are given before the U symbol.

B • Reported value Is less than the Contract Required Detection LImit but greater than the Instrument Detection LImit

N • Spike recovery not within control limits
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Table A22. (Page 1 of 6). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of subsurface soils for volatile organic analytes
0/0As>" .uslng EPA Method 8240 • Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown In gray.

BORINO/SAMPLE
ANALYTE 1#1 1#10 2#1 3#1 e#1 e#2 6#1 6#2 7#1 7#2 8#1

Chloromethane 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U
Bromomelhane 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U
Vinyl Chloride 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U

Chloroelhane . ,0.011 U ,0.011 U 0.011 U 0.012 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U
Methylene Chloride i:::::~.~;;mi~mj~ilro~1"jlsm~tm~~llimm~if6~9Tiij~:!f;11~;f;'!;;!iI&092::~'ei;~!l:WJljjm~WlmlQ~~1~~Bmmm~~~~1r6.034:~s!~;,m!!W~~~i~~;~!:O:(M:jB;[i!;ii:~%:::!!!!:;O:04'8tB1il~~m!im~'o!028mmmmjHlmmrnj!1lO5IB1ffifimm~mO~05e'tlB11mf:mmm~:O:03:l'b;~
1,l·Dichloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
1,l·Dichloroelhane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
Trans.l,2·Dichloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
cls.l,2.Dichloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
Chloroform 0.0055 U 0.0055 U . 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
1,2·Dichloroethane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
1,I,I.Trichloroelhane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U O.o'oe U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U

Carbon Tetrachloride 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
B,omodlchloromelhane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006.u 0.0055 U 0.0055 U .0.0055 U 0.006 U 0.0055 U
1,2.Dlchloropropane 0.0055 U 0.0055 U 0.0055 U 0.006. U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
Trans-1,3-Dichloropropene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
Trichloroethene . 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055.U 0.0055 U 0.0055 U 0.006 U 0.0055 U

DibromochloromethaM 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U

Cls.l,3-Dlehloropropene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U
1,1,2.Trlchloroethane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U

Benzene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U O.OO6.U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U

Bromofonm 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005514
1,I,2,2·Tetrachloroelhane 0.0055 U 0.0055 U . 0.0055 U 0.006 'u 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 li
Tetrachloroethene 0.0055 U 0.0055 U 0.0055 U 0.004 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U,
Toluene 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.008 U 0.0055 U 0.00082 J 0.0055 U 0.008 U 0.0055 U

Chlorobenzene 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.008 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U

Elhylbenzene 0.0055 U 0.0055 U 0.0055 U 0.0De U 0.0055 U '0.008 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U
"""'''''I1>1!tfii:''''~~-'Il1I'''m!i1'ot;rr'':ll'~!liI'''''''''l'i'''''''l'''''''!':'l''n~1tl''''''"'~-.",m:<"~~'llI1ll""r.""·_tl re'~"·rn~~"""'·r. 1r.l.~1

Acetone !l:)m~~~1l4~m~~i2~~Jl!~;~~Th~!a1ij~R;.~j~t:f!Jr.~~imjll~~~Hi9i23j!1~!L~!mmmig~l~~lillmill!illillP:1'..k!L~lIW~i;11~ii~~'2~~1~l~1 0.11 u Ifu~j@~~~~~'~i!~JH 0.11 U 0.12 U 1!1ii'~ll~j~~~\§J~
2.Butanone 0.11 U 0.11 U 0.11 U 0.12 U 0.11 U 0.12 U 0.11 U 0.11 U 0.11 U 0.12 U 0.11 U

Carbondlsullide 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U 0.008 U 0.0055 U 0.0055 U 0.0055 U. 0.0De U 0.0055 U
2.H.""none 0.055 U 0.055 U 0.055 U O.be U O.O~S U 0.008 U 0.055 U 0.055 U 0.055 U O.De U 0.055 U
4.Methyl.2.Penlanone 0.055 U 0.055 U 0.055 U 0.08 U 0.055 U 0.004 U 0.055 U 0.055 U 0.055 U 0.08 U 0.055 U
Styrene 0.0055 U 0.0055 U 0.0055 U O.DOe U 0.0055 U 0.004 U 0.0055 U 0.0055 U 0.0055 U 0.004 U 0.0055 U

Vinyl Acetate 0.055 U 0.055 U 0.055 U 0.08 U 0.055 U 0.004 U 0.055 U 0.055 U 0.055 U 0.08 U 0.055 U

T.Xylene 0.0055 U O.ooes U 0.0055 U 0.004 U 0.0055 U 0.008 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.0055 U

1,2.Dlchloroethane-d4(78-114) 103 98.9 105 Gil.4 108 109 lOll. 120 101 99.S 107
Toluene-OS (88-110) 100 101 100 1'01 102 102 100 102 98.7 99.2 100
4.Bromo1luorobenzene (88:11S) 107 102 107 104 99.5 107 94.8 107 94.3 104' 97.1

Noles: Simple 10. 1.1 Indlcll" boring number I, ample 1. 11110 Indlcll". field dupllcille 01 the bottng 1 ample 1.
EPA Method 8240 .In Test Melhodlfor Evalulting Cl!lllnic Ind 'MClflIlnlc Walm, PhyslcalfChemlcal Melllochl SW848, Third Edlllon, NClYIlmber 1988, wtth July 1992 "",,"Ionl.

U • Compound wei Inllyzed lor but not detected. DetectIon IImllllre given before the U Iymbol.

B • Anelyte found In .Ioclated method blenk II wen II ample.
J • Indleam In eatlmaled wlue belclw llOCUrate qUlntlta1lon IImlll
Lasl3 rows In table. Surrogate _ri". SUrrogite _ri" mellure method performlnce. Acceptable _lin (defined by the method) Ire given In parenlheSea.
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Table A22. (Page 2 of 6). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU 1103/10. Results of analyses of subsurface solis for volatile organic analytes
(IIOAs) usIng EPA Method 6240 . Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown In gray.

ANALYTE B#1D B#1 10#1 10112 ffllt fft/2 1m 12#2 12#3 13#1 13#2
Chloromethane 0.011 U O.Olf U 0.0011 U 0.012 U 0.00'-1 U 0.0011 U 0.011 U 0.011 U 0.012 U 0.01 U 0.011 U

. Bromomethane 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.01 U 0.011 U
Vinyl Chloride 0.011 U 0.011 U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.01 U 0.011 U
Chloroelhane 0.011 U O.Off U 0.011 U 0.012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U 0.01 U 0.011 U
Methylene Chloride ~i::';:imi;i:r,\O':026(:B'~\;i'i:'::i;\amiri3!r;m~~i~~mrl1i1J\iml:;iW:046'/l~i.!illi;:i;:~~:to:&!f8\:Th1!:mI:(j':M2iili'i~J1fm!~'O:&S::if,ii;:!(;!,2:~~Bl'~'rulWI>':'0ll~rB~\l~~~,~o~cm\:iimlIT~~~l't8:038'1:B~
1.1·Olchloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
1, I ·Olchloroethane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Trans.1,2·Dlchloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
cis· I ,2·Dlchloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Chloroform 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
1.2·o;chloroethane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
l,l,1.Trlchloroethane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Carbon Tetrachloride 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U .
Bromodichloromethane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
1,2.Olchloropropane 0.0055 U 0.0055 U 0.0055 U 0.006 U '[0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Trans.l,3-Dlchloropropene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Titchloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Dlbromochloromethane 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
Cls·l,3-Olchloropropene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U .0.006 U 0.005 U 0.0055 U
1,I ,2.Trlchloroelhane 0.0055 U 0.0055 U 0.0055 U. 0.006 U '0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Bonrene 0.0055 U 0.0055 U 0.0055 U. 0.006 U 0.0055 U ·0.0055 U 0.0055 U 0.0055 U I 0.008 U 0.005 U 0.0055 U
Bromoform 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
1,l,2,2·Tetrachloroethane 0.0055 U 0.0055 U 0.0055 U 0,006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.00051 U
Tetrachloroethene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
Toluone 0.0055 U 0.0055 U 0.0055 U r:mi~iOm1ij 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.005 U 0.0055 U
Chlorobonzena 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
Elhylbenzene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0,0055 U 0.0055 U 0.006 U 0.005 U 0.0055 U
Acetone ri!J!!n:!:iJ.4!~'Il1~!fSJ: 0.11 U 1;r~!!~~1i'Om~r.:"I";~I!~~~i!~~1:lil1';i~i~Ti;il~~Q·":mritl'~1IP~I':1l"M'8i!M~!li:I!I~iillll"6f41i!1I;m!l~ili"i"o:~1m:Jfl~J~mi\1!6!1l2'9t,IB:lr~'I!f,1'l'ffill:8iI'J\"""I'1 0.1 I U

.. ,,.,•• ,jl]:,;,,;~ I", Io:.,~~- •.•. ,.••. ;.:1 '1,f.1.~,.11." ..~.~.~., ...~.~,~!.! U",r~J.H.f.i"~:II.I",:~ !ll.,t. f~""'~'~II;",,,,IIUaHl.~I'1Jl!'a;!;l.,;j~,~,,I,"III~,~II"H""~';"'''''''l'''h-,." ..."".",.n",.,~.;·,.,.,. •.li.!;.h~' U••,.l,.d L,.,,~, .....,~.J'~ •.,.,-.In~.m ~.•~ .... ~~!R:".J
2·Butanone 0.11 U 0.12 U 0.11 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 0.12 U 0.1 U 0.11 U
Carbondisulllde 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0,0055 'U 0,008 U 0.005 U 0.0055 U
2·Hexanone 0.055 U 0.055 U 0.055 U 0.08 U 0.055 U 0.055 U 0.055 U 0.055 U 0.08 U 0.05 U 0.055 U
4·Melhyl·2.Penlanone 0.055 U 0.055 U 0.055 U 0.08 U 0.055 U 0.055 U 0.055 U 0.055 U 0.08 U 0.05 U 0.055 U
Styrene 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.008 U 0.05 U 0.0055 U
Vinyl Acelala 0.055 U 0.055 U 0.055 U 0.08 U 0.055 U 0.055 U 0.055 U 0.055 U 0.08 U 0.05 U 0.055 U
T.Xylene 0.0055 U 0.0055 Uill'6~i!lI!~IIa6ilD,R 0.0055 U 0.0055 U 0.0055 U 0.006 U 0.05 U 0.0055 U
1.2·Olchloroetl1lne-d4 (78-114) loa 97.8 lIlI.1 96.5 97.4 94.3 103 10a 94.7 103 107
.Toluene-08 (88-110) 100 lIlI.9 98.5 lIlI.3 07.4 88.S 101 100 100 lIlI.7 102
4.Bromolluorobenzene (88-115) lIlI.8 101 118.9 118.3 , 112.7 110.7 103 107 101 94.2 100
Nole:
Sample 10. 8111 Indlcltal boring number 8, IImple 1. 8110 Indlcltas I fteld dupllc.te oIl1le borln9 aIImple "
EPA Method 8240 ·In Talt Methodalor EvalulUng Orglnlc Ind lnorglnlc Wistea. Ph)'alcallChemlcal Methodl SW848, Third Edllfon, NoYember 1986, with July 1992 reIIIalonl.
U • Compound _a Inalyzed lor but not detected. Detectlon limits Ira gillen belora tII6 U aymbol.
B • Anllyla found In laocillad method b1enk la well II IImple.
J • Indlcat.. In ealfmlted wlue below 10CUTIla quantltatlon limits .
Lelll 3 mwa In table· Surrogete raC<Mlries. Surrogate _ries meleura method performance. Acceptable _ri.. (donned by lIle method) Ira gillen In parantheses.
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Table A22. (Page 3 of 6). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03110. Results of analyses of subsurface solis for volatile organic analytes
(IIOAs) using EPA Method 8240 . Concentrations are mg/kg (ppm) dry weight. Samples wlth detectable concentrations are shown In gray.

BORING/SAMPLE
ANAlYTE 14#1 14#2 15#1 16#1 16#10 17#1 17#2 17#3 19#1 19#2 19#3
Chloromethane 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.12 U 0.01 U 0.011 U 0.012 U

,Bromomethane 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.12 U 0.01 U 0.011 U 0.012 U
Vinyl Chloride 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.12 U 0.01 U 0.011 U 0.012 U
Chloroelhane 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.12 U 0.01 U 0.011 U 0.012 U
Methylene Chloride .;;::i::;!;:i:B:0!i7::'Bi:t:j;;;mm:6:og5'rq:'8::~:mwO:0'4'Z1:Bt~~l~[;~1:::i'li~046;:'fl:!fi!11~:m:\n)10281ra~mll~m1f:6:oj6t~El1fi:W~~~,;:;i::'O;blgj1i~m~ffi~m~1~m~1r!1i~~&:51~~B]m!l1il~1O:1l111r:~~r.!;m~i:6fcmmB'iffi
l,l·O/chloroethene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
1,l·O/chloroethene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U

::.~:;~~~~::::~:ne ~:= ~~::: ~ ~:= ~ ~::: ~ ~:= ~ 1\!::ti(~:~i~:::;·!·!:·i';"·~ir.d~:~J::mi!;!~~:~I!i[~1 ~:: ~ ~::: ~ m~t~~D1m~~
Chlorororm 0.0055 U, 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
l,2·Dlchlo,oethane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
l,l,l.Trlchloroethane 0.0055 U 0.0055 U 0,0055 U 0.0055 U.. 0.0055 U 0.0055 U 0.0055 U 0.08 U !Difr::Q,:tjl:l.~~7.;::~::~:: 0.0055 U 0.008 U
Cerbon Tetrachloride 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
Bromodlchloromethane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U

. 1.2.Dlchloropropane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
Trans·l,3-Dlchloropropene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
Trichloroethene 0.0055 U 0.0055 U 0.0055 U 0.0055 U' 0.0055 U R;1Im!1m!t~J !;ii;;::::'m::!ml;~1 ij:fij::~.[Q.~QZ~il 0.005 U 0.0055 U 0.008 U,
Dibromochloromethane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
Cls.1,3-Dlchloropropene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
l,l.2.Trichloroethane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
Benzene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U I 0.005 U 0.0055 U 0.008 U
Bromoform 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U O.O<¥' U
1,l,2,2:Tetrachloroethane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U o.oo6 lu
Tetrachloroethene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
Toluene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U MmWO:05{lf6mm 0.0055 U 0.08 U 0.005 U 0.0055 U 0.908 U
Chlorobenzene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U o.oOS5 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
Ethylbenzene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U JrmWi,o:~H::a.m 0.005 U 0.0055 U 0.008 U

Acetone !limi~!l;!~~~~g~r~lr~]miljW~[lltmJ[ll!lli~!mr{~]~filimmill~!~l[~~~]IDf.illi~~:i.7illlfjlmj~T~:9.~irl~m:[immiimg~2~mi;~~l~![~illlilr~I!r;~]il~ur:q:~Q'}lL~li!~~WrP.~~:_}lml~lml~j
2.Butanone 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 1.2 U 0.1 U 0.11 U 0.12 U
Cerbondlsulflde 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 \J 0.005 U 0.0055 U 0.008 U
2.HeX8none 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.08 U 0.05 U 0.055 U 0.08 U
4.Methyl.2.Pentanone 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.08 U 0.05 U 0.055 U 0.08 U
StyTene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U

, Vinyl Acetate 0.055 U 0.055 U 0.055 U 0.OS5 U 0.055 U 0.055 U 0.055 U 0.08 U 0.05 U 0.055 U 0.08 U
T.Xytene 0.0055 U 0.0055 U . 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.08 U 0.005 U 0.0055 U 0.008 U
1,2.O/chloroethlne-G4(7()'121) 97.8 102 97.8 103 109 102 98.8 97.3 107 108 114
Tolue".08(81-117) 100 102 98.7 98.7 102 95.11 98.1 100 lIlI." 101 102
'4.Bromofluorobenzenel74-121) 102 105 117.3 108 102 88.7 lIlI.7 110.3 88 104 107

Note:
Sample 10. 18#1lndlclltes boring number 18, umple 1. 181t1D Indlclltes I field dupllcllte ofllle borI"lI18 umple 1.
EPA Method 8240 • In TBlt Methodl for EVllulUng Orlllnic Ind lnollllnic Willes, PhyolcellChemlclll M~thodl SW848, Third Edition, NOYember11188, with July 1l1l12r8YIslonl.
U. Compound wei Inll)'Zed for but not detected.. Detection "mill "'" lllven before the lJ Iymbo/. .
B• Anelyte found In llOCllted method blink II well II umple.
J. Indicates In Bltlmlted Vllue below ICCUflte qUlntltltlon IImllI ,
Lilt 3 rowoln table· SUrrogl'" ,_riee. Surrogate reccMlriel mellure method performance. Aoceptable IeCO\IIlrtel (deflned by the method) Ire given In plrenlh_.
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Table A22. (Page '4 of 6). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of subsurface solis for volatile organic analytes
(VOAs)s using EPA Method 8240 . Concentrations are mg/kg (ppm) dry weIght. Samples wfth detectable concentrations are shown In gray.

BORING/SAMPLE
ANALYTE 21tH 21112 21113 22tH 22#2 22113 23#1 23#2 23#3 24#1 25#1
Chloromethane 0,011 U 0,011 U 0.012 U 0,011 U 0,011 U 0,011 U 0.011 U 0,011 U 0.011 U 0,01 U 0.011 U
Bromomethane 0.011 U 0,011 U 0,012 U 0,011 U 0,011 U 0,011 U 0.011 U 0,011 U 0,011 U 0.01 U 0.011 U
Vinyl Chloride 0.011 U 0.011 U 0,012 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.01 U 0.011 U
Chloroethane 0.011 U 0,011 U 0.012 U 0,011 U 0.011 U 0,011 U 0,011 U 0,011 U 0,011 U 0,01 U 0,011 U
Methylene Chloride !)~t1i'!;;~:;:1f:;ij):i5'f81ia;1!~~~m:m:;:1iro~0§1;11B~~~;rm~!m~:O::11'fre!n~lli;m~i~EQ;ai§rB1iW:;!~~1!mroml'B~i:m~~rijW"~jlii]t~r~:1~m~rcr-0921!B~mj~ti!m!m~!!m~;:'1~IBrJi~mmmo~61lrB'mlimmtmmtor~~~1r81m
1.1·0Ichloroethene 0,0055 U 0.0055 U 0,006 U 0,0055 U 0,0055 U 0,0055 U 0,0055 U 0.0055 U 0,0055 U 0,005 U 0.0055 U
1,1·0Ichloroethane 0.0055 U 0,0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0,0055 U 0,005 U 0.0055 U
Trans·1.2·0Ichloroethene 0,0055 U 0,0055 U 0.006 U 0,0055 U 0.0055 U 0,0055 U 0.0055 U 0.0055 U 0.0055 U 0,005 U 0,0055 U
cls.l.2·0Ichloroethene 0,0055 U 0,0055 U 0,006 U 0,0055 U 0.0055 U 0,0055 U 0.0055 U 0.0055 U ijimmrl~~1 0.005 U 0.0055 U
Chlorolomn 0,0055 U 0,0055 U 0,006 U 0,0055 U 0,0055 U 0.0055 U 0,0055 U 0,0055 U 0.0055 U 0,005 U 0,0055 U
1.2·0Ichloroelhane 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0,0055 U 0.0055 U 0.0055 U 0.0055 U 0,005 U 0.0055 U
1.1,1·T,lchlo,oetllane 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0,oOs5 U ,0.0055 U 0,0055 U 0,0055 U 0.005 U 0,0055 U
Carbon Tetrachloride 0,0055 U 0,0055 U 0,006 U 0,0055 U 0,0055 U 0.0055 U 0,0055 U 0.0055 U 0,0055 U 0.005 U 0.0055 U
Bromodichloromethane 0.0055 U 0.0055 U 0.006 U 0.0055 U 0,0055 U 0.0055 U 0,0055 U 0.0055 U 0,0055 U 0,005 U ,0,0055 U
1,2.Olchloropropane 0,0055 U 0,0055 U 0.006 U 0.0055 U 0.0055 U 0,0055 U 0,0055 U 0,0055 U 0,0055 U 0,005 U 0,0055 U
T,ans·l,3-0Ichloropropene 0,0055 U 0,0055 U 0.006 U 0,0055 U 0.0055 U 0,0055 U 0,0055 U 0,0055 U 0.0055 U 0.005 U 0.0055 U
T,lchloroethene 0.0055 U 0,0055 U 0.006 U 0,0055 U 0.0055 U 0.0055 U 0.0055 U !::!ir,:j:!i:§':li91:~)j~TI:ffim~m[itQ;§!iQIil~jimi 0.005 U 0,0055 U
Olbromochloromethane 0,0055 U 0,0055 U 0,006 U 0,0055 U 0,0055 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0.005 U 0,0055 U
Cis.l,3·0Ichloropropene 0,0055 U 0,0055 U 0,006 U 0,0055 U 0,0055 U 0.0055 U 0,0055 U . 0.0055 U .0.0055 U 0,005 U 0,0055 U
1.1.2.T,lchloroetllane ,0,0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0.0055 U 0.0055 U 0.005 U 0.0055 U
Banlene 0,0055 U 0,0055 U 0,006 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0.0055 U 0.005!l U 0,005 U 0.0055 U
Bromofomn 0,0055 U 0.0055 U 0,006 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0.0055 U 0,0055 U 0,005 U
1.1.2,2·Tetrachloroethane 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.005 U
Tetrachloroethene 0.0055 U 0.0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0,005 U 0,0055 U
Toluene 0.0055 U m;~im;::0:oo11Jl~1~ 0,006 U 0.0055 U 0,0055 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0.005 U ~i'~aoo"fgfi[1J~~
Chlorobenlene 0.0055 U 0,0055 U 0.006 U 0,0055 U 0,0055 U 0,0055 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0.0055 U
Ethylbenlene 0.0055 U 0.0055 U 0,006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0,0055 U 0,0055 U 0,005 U

Acetone !~\I\!ri~mmm~m:~jrn!fJjl~~i(i!l~~~~m~~~~IM~!m~lt~~lp~§11i11 0.11 U Ill~~43mim1~1Wr!9~~~i1,m¥~1~rii[~~1t1,~a~l~mr~~j\~\r~Tri~g
2.Butanone 0.11 U 0.11 U 0.12 U 0,11 U 0.11 U 0,11 U 0.11 U 0.11 U 0.11 U 0.1 U 0.11 U
Carbondisulllde 0.0055 U 0,0055 U 0.006 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.005 U 0,0055 U
2.Hellllnone 0.055 U 0,055 U , 0.00 U 0.055 U 0.055 U 0,055 U 0.055 U 0.055 U 0,055 U 0.05 U 0,055 U
4.Metllyl.2.Pentanone 0.055 U 0.055 U '0.00 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.05 U 0.055 U
Styrene 0.0055 U 0,0055 U 0.006 U 0.0055 U 0.0055 U 0,0055 U 0.0055 U 0.0055 U 0,0055 U 0,005 U b1~g[~m
Vinyl Acetate 0.055 U 0.055 U 0.00 U 0.055 U 0.055 U 0,055 U 0.055 U 0.055 U 0,055 U 0.05 U 0.055 U
T.Xytene 0.0055 U 0.0055 U 0,006 U O.OO55,U 0,0055 U 0.0055 U 0.0055 U !!IJ\\i)':081l1'1'_lfO.~"'!!:l 0.005 U~
1,2.Olchloroethane-d4(Sunogate 111 114 110 98.8 97.8 100 108 111 109 108 110
Toluen..D8(Sunogate (81-117) 101 101 101 97.8 98.1 101 101. 102 97.4 98.2 99.9
4.Bromo!luorobenzene(Sunogate 103 105 104 92.2 96.9 107 102 93.4 82 85.7 90,5
Notea: sample 10· 21t11lndlcatea borino number 21, sample 1.
EPA Method 8240 - In Tn1 Methoda for Evaluatlno eroanlc and Inolvenlc Wastes, PhyslcallChemlcal Methoda SW848, Third Edition, NoYember 1988, wfth July 1992 mfslona.
U • Compound waa analyzed for bUl not detected, Detection limits are given belore the U aymbOl.
B - Anelyle found In aaocleled method blank .._n aa sample.
J -Indlcates.n n1lmeled value below accurate quantt1atlon f1mlta
Last 3 rows In table - Sunogate _rtea. Sunogate _ries menure method perfolTllllnc8. Aecep1llble _riBS (defined by the method) are glveO In parenlhe1l..,
E • Identlfles compounda whose concentratlona exceeded tile eellbnttlon range of \he GClMS for tIIa, speclllc analysis,
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Table A22. (Page 5 of 6). Ammunition Bumlng Ground, NWSC. Crane, Indiana, SWMU #03/10. Results of analyses of subsurface solis for volatile organic analytes
010As) using EPA Method 8240 • Concentrations are mg/kg (ppm) dry weight. Samples wtth detectable concentrations are shown In gray.

BORING/SAMPLE
ANALYTE 2!l112 28#1 28#2 28#3 29#1 29#2 31111 32#1 33#1 33#10 34111
Chloromethane 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U
Bromomelhene 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U
Vinyl Chlorlde 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U
Chloroethane 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.012 U
Methylene Chlortde i~!m:l~;;~~j;~I!;:o;~o1t~;lB~~;J~!]l~!:~m:[ifO'$8i~9]~~!!~P~i;~~[ro:035~~i!r~~;;~;mm~!mo~mmli!i:rmm~mmWO:Mtrrb!j1~rm~~mj!!om;r:i1jj~~~)~If:~!1i!lo~097.:j:B:1~~1mf:!;i;!;1l'mn~m~ro:~Wrelmimmrn:o;oT5!r~m~~m~~li:a!02ll1:Blrni

1,1.Dlchloroethene 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
1,1·0ichloroethane 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U

Tran••l,2.0Ichloroethene 0.0055 U 0.0055 U 0.0055 U ~~!:iiil~:I!~!~~m:U,. ""O,;~,~;,, 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
cl..1,2·0ichloroethene 0.0055 U 0.0055 U 0.0055 U ,',i]:::,~m:~,Q~1J lli~milimr,~,~.C~iiiil 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Chloroform 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
1,2·0Ichloroethan.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
1,1,1.Trlchlorooth.ne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Carbon Tetrachloride 0,0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Bromodlchlorometh.n.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
1,2,Olchloropropan.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Tran••1,3-0Ichloroprop..n.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Trlchloroethen.. 0.0055 U 0.0055 U '0.0055 U ~itmmQ:mm~m~!mmffi:m:Q:~~~mi!~;m 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Dlbromoehloromelhan.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
CI..l,3-Dichloroprop..n.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
l,1,2.Trlchloroolhan.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
B..nz..ne 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 10.0055 U 0.0055 U 0.006 U
Bromoform 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006,11
1,1,2,2.T..trachloroothan.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 Ll
Tetrachloroethen.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Toluen.. 0.0055 U @~W:O:ml~~~ 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Chlorobenzen.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Ethylbenz..n.. r~!~i\ilim:p:oo~~WlJir~,y' 0.0055 U 0.0055 U 0.0055 U J~~!!~I 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U . 0.006 U

Acetone Illll!!1~;1!1111Ilj~1~[IJ~!m~~~~~r9.m~~mmll!~!~m;~:~!1~!~~ilj~~ID~Jm~~ml~~I!llg!~~!!~ri1iflffl[§~M!lf)!!imwl!~~~~l[~:1 0.11 U m~lli~mmp~~:~:il~l~laim~I~[gr9.?~L~~m~mlmrh~;~![~m~
2.Butlnon.. 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 l! 0.11 U 0.11 U 0.11 U 0.11 U 0.12 U
Carbondisuffid.. 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 \J 0.0055 U 0.0055 U 0.006 U
2.H..xanon.. 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U . 0.055 U 0.055 U 0.06 U

4.Methyl.2.p..ntanon.. 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.06 U
Styrene Illimmi:~i~mrP'jm 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
Vinyl Acetate 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U 0.06 U
T·XyI..n.. m~mmmlr~N~!~m~!'mHamlmll 0.0055 U 0,0055 U iID~m!llrO:liiY.aT:m~ 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.006 U
1,2·DlchloroethanH4(760114) 105 111 110 105 109 106 109 105 106 99.8 108
Tolu..ne-D8(88-110) 100 98.8 102 100 100 100 1Dq 101 99.9 99.5 101
4.Bromofluorobenz..ne(88-115) 91.5 88 97.3 88.2 94.3 102 eo.1 96,4 103 97.8 100
Note.: S.mpl.. 10. 33#1 Indicate. borfng number 33, ample 1. 33#10 IndlcalH a fI..1d dupllcete for borfng 33 ample 1.
EPA M..thod 8240. In Tm Methods for Evelue1lng Org.nlc.nd Inorglnlc Walt.., Physlc8l1Chemlcal Methods SW848, Third Edition, November 1988, wtth July 1992 revision•.
U • Compound _ .nelyred for but not detected. Oelee1lon limits .re given before th.. U ~ymbol.

B • An.Iyl,,·found In ••oellted method bl.nk "'well ••••mpl...
J • Indlcelel an estIm.ted VlIlu.. below accurete ql/llntltatlon limits
Last 3 IllWIln table. SUlTllllete fllCICMlrl... Sunogate _riel m....ure method pelformance. Acceptlbl.. _rfesldeflned by th.. method) ."1 given In p.renthMes.
E. Identlfle. compound. whose concentration. 8lO:8eded the cellbretion renge of the OCIMS for thlt .pecffic anllysls.

j.~' .~~
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Table A22. (Page 6 of 6). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyse!! of subsurface solis for volatile organic analytes
(yOAs) using EPA Method 8240 . Concentrations are mg/kg (ppm) dry weIght. Samples with detectable concentrations are shown In gray.

BORING/SAMPLE
ANALYTI; 34#2 3S#1 35#2 36#1 37#1 37#10 38#1 38#2
Chloromethane 0.012 U 0.011 U 0.012 U 0.01 V 0.011 V 0.011 V 0.011 V 0.011 U
Bromomethan6 0.012 V 0.011 V 0.012 V 0.01 V 0.011 U 0.011 V 0.011 V 0.011 U
Vinyl Chloride 0.012 U 0.011 V 0.012 U 0.01 V 0.011 V 0.011 V 0.011 U 0.011 V
Chloroethane 0.012 U 0.011 V 0.012 U 0.01 V 0.011 V 0.011 V 0.011 U 0.011 V

Methylene Ch10ride m!~[j~!~;!it~W~f01!~!B!fj[;!:~timi~jmmra;~T11s:~~~!:~~f.~l~~o~lB~~1!~~j~!H~1~~(im~;m~fJ~!mml!n[I;o!m~'fi1fflirl~lli~r4~lro:8221B]~!ijl~m~~ro:m:m1m)i!m~~jl~~o;a7:iWijill
1,1·0lchloroethene 0.006 U 0.0055 V 0.006 V 0.01 V 0.0055 V 0.0055 U 0.0055 V 0.0055 V
1,1.Dichloroethane 0.006 U 0.0055 U 0.006 U 0.005 V 0.0055 V 0.0055 V 0.0055 V 0.0055 V
Tmns.1,2.0Ichloroethene 0.006 U 0.0055 U 0.006 V 0.005 V 0.0055 V 0.0055 V 0.0055 U 0.0055 V
cis.1,2·0Ichloroethene 0.006 U 0.0055 U 0.006 U 0.005 V 0.0055 V 0.0055 V 0.0055 V 0.0055 U
Chloroform 0.006 V 0.0055 U 0.006 U 0.005 V 0.0055 U 0.0055 U 0.0055 V 0.0055 U
1.2·0Ichloroethane 0.006 U 0.0055 V 0.006 U 0.005 V 0.0055 V 0.0055 V 0.0055 U 0.0055 V
1.1.1·Trichloroethane 0.006 U 0.0055 V 0.006.u 0.005 V 0.0055 U 0.0055 V 0.0055 V 0.0055 V
Carbon Tetmchloride 0.006 U 0.0055 U 0.006 U 0.005 V 0.0055 U 0.0055 V 0.0055 U 0.0055 U
Bromodlchloromethene 0.006 V 0.0055 U 0.006 U 0.005 V 0.0055 U 0.0055 V 0.0055 V 0.0055 U
1.2.0ichloropropana 0.006 V 0.0055 U 0.006 U 0.005 V 0.0055 V 0.0055 V 0.0055 V 0.0055 V
Trans.1.3.Dichloropropene 0.006 V 0.0055 U 0.006 V 0.005 V 0.0055 V 0.0055 V 0.0055 V 0.0055 V

Trichloroethene 0.006 V 0.0055 U W:1i'~]9.Ji.Q,1!!J~~!'! 0.005 V 0.0055 V 0.0055 U 0.0055 V 0.0055 V
Dibromochloromethane 0.006 U 0.0055 V 0.006 U 0.005 V 0.0055 V 0.0055 U 0.0055 V 0.0055 V
Cls.1.3-0Ichloropropene 0.006 U 0.0055 V 0.006 U 0.005 V 0.0055 V 0.0055 V 0.0055 V 0.0055 V
1.1,2.TrichloroethaneO.OO6 V 0.0055 U 0.006 U 0.005 V 0.0055 U 0.0055 V 0.0055 U 0.0055 U
Benzene 0.006 V 0.0055 U 0.006 U 0.005 U 0.0055 U 0.0055 V 0.0055 U 0.0055 Ii
Bromoform 0.006 V 0.0055 V 0.006 U 0.005 U 0.0055 V 0.0055 V 0.0055 U 0.0055 U
1.1.2,2.Tetmchloroethane 0.006 V 0.0055 V 0.006 U 0.005 U 0.0055 U 0.0055 U 0.0055 V 0.0055 U
Tetmchloroethene 0.006 U 0.0055 U 0.006 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U
Toluene 0.006 U 0.0055 U 0.006 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U
Chlorobenzene 0.006 U 0.0055 U 0.006 U 0.005 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U
Ethylbenzene 0.006 U 0.0055 U 0.006 U 0.005 V 0.0055 U 0.0055 U 0.0055 U 0.0055 U

Acetone mllllmf!m~m[§~~l~jill1~~jj;r:Ii~~[~;ir!ri~~~r~m:Q\[wjmrr:~~~~~~~~m!1f;llm~r~!m~f~B1~mllf@~;r~ljl~Wtl!jl1F~lm~97.'[~\11:m~mmL~l~~:l1
2-Butanone 0.12 U 0.11 U 0.12 U 0.1 V 0.11 V 0.11 V 0.11 V .0.11 V
Carbondlsulfide 0.006 U . 0.0055 V 0.006 V 0.005 V 0.0055 V 0.0055 V 0.0055 V 0.0055 V

2.Hexanone 0.06 U 0.055 V 0.06 U 0.05 V 0.055 V 0.055 V 0.055 V 0.055 V
4.Methyl-2.Pentanono 0.06 V 0.055 U 0.06 U 0.05 V 0.055 V 0.055 V 0.055 V 0.055 V
Styrene 0.606 U 0.0055 V 0.006 U 0.005 V 0.0055 U 0.0055 U 0.0055 U 0.0055 U
Vinyl Acetate 0.06 U 0.055 U 0.06 U 0.05 U 0.055 U 0.055 U 0.055 U 0.055 U

f,XY'ene 0.006 U 0.0055 U n!~m~6ln1!OO1i11 0.005 U 0.0055 U 0.0055 U 0.0055 U m~~~1i5[lili2:ii!JIJ~m
1.2·0Ichloroethaneo(l4(7()'121) 107 100 100 106 102 111 98 105

Toluene·OS(5"'l?) 101 88.2 87.6 80." 88.8 100 • 98." 87."
4.Bromolluorobenzene(?4.121) 103 85.6 87." 78.8 101 102 100 85.1
Notea: Sample 10· 37111lndlcatea boring number 37, ample 1. 371110 IndIcates a field duplicate for boring 37 .ample 1.
EPA Method 8240 -In Teet Methodl for Evaluating Organic and lnorganlo W88tea, PhyalcallChemlcal Method. SW848, third Edltlon, NCMlmber 1988, with July 1992 mvfllona.
U - Compound wal anelyzed for but not detected. Ootectlon IImlla am g""'n before the U aymbol.
B - Analyte found In asocletod method blank a. wall .. ample.
J - Indlcatea an oetImatod wluo below accurate quantllatlon "mila •
Laat 3 I'OW8 In table - Surrogate _riea. Surrogate r_rle. mealure method performance. Acceptable r_rles (deftned by tho method) are g""'n In parentheses.
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Table A23. Ammunition Burning Ground. NWSC, Crane, Indiana, SWMU #03/10. Summary of ABG soil borings with
detectable volatile organic analytes 0/OAs, EPA Method 8240) .

NUMBER OF DIFFERENT OCCURRENCE OF VOAs BY SAMPLE MAXIMUM VOA IN BORING

BORING I VOAs DETECTED ISAMPLE #1 ISAMPLE #2 !SAMPLE #3 I CONC (mg/kg) NAME

10 2 0 2 NS 0.0067 Toluene
11 1 1 0 NS 0.0017(J) T-Xylene
17 5 3 3 4 2.3 cis-1,2-Dichloroethene
19 1 1 0 1 O.00057(J) 1,1,1-Trlchloroethane
21 1 0 1 0 . 0.0016(J) Toluene _
23 3 0 2 3 0.0064 I cls-1.2-Dichloroethene e'

25 4 4 3 NS 0.012 T-Xylene
28 5 2 0 3 0.057 cis-1,2-Dichloroethene
29 4 4 1 NS 0.021 Trichloroethen~

35 2 0 2 NS 0.0019(J) Trichloroethene
38 1 0 1 NS 0.0024(J) T·Xylene

II
Note: (J) - Indicates an estimated value below accurate detection limits.
NS - No sample taken.
0- Sample taken but VOAs were not detected~

';::;:'~':1··)..\~.~;'". ,.. ~"
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Table A24. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Summary of results of analyses of subsurface soils for volatile organic analytes (VOAs)
using EPA Method 8240.

NUMBER BORINGS OCCURRENCE OF SPECIFIC VOA BY SAMPLE

VOAs DETECTED OCCURRENCE BY SAMPLE I WITH SPECIFIC VOA ISAMPLE 111 ISAMPLE t#2 ISAMPLE #13

Trans-1,2-0ichloroethene 17#2(J) 17#3 28#3(J) [2] - 2 1
cis-1,2-0ichloroethene 17#1(J) 17#2 17#3 19#3(J) 23#3 28#3 29#1(J)
1,1,1-Trichloroethane 19#1(J)
Trichloroethene 17#1 17#2 17#3 23#2(J) 23#3(J) 28#3(J) 29#1 35#2(J)
Toluene 10#2 17#1(J) 21#2(J) 25#1(J) 28#1(J)
Ethylbenzene 17#3(J) 25#1 (J) 25#2(J) 29#1 (J)
Styrene 25#1 (J) 25#2(J)
T-Xylene 10#1(J) 10#2(J) 11#1(J) 23#2(J) 23#3(J) 25#1 25#2 28#1(J)

29#1 (J) 29#2(J) 35#2(J) 38#2(J)_
Note: J- indicates that concentration reported was an estimated value below accurate quantitation limits.

(-) - indicates analyte did not occur In that sample type

[5]
[1]
[5]
[5]
[3]
[1]
[8]

2
1
2
4
2
1
5

3
1
2

6

4

2

3

II

0.29 17#3 10000 n
2.3 17#3 10000 n

0.00057(J) 19#1 92000 n
0.2 17#2 260 n

0.0067 10#2 200000 n
0.OO28(J) 17#3 100000 n
0.OO17(J) 25#1 200000 n

0.012 25#1 1000000 n

Maximum Concentration RBC INDUSTRIAL
Encountered (mg/kg) __~L_ocatlol1_of Maximum SOILS (mg/kg)

Trans-1,2-0ichloroethene
cis-1,2-0ichloroethene
1,1,1-Trichloroethane
Trichloroethene
Toluene
Ethylbenzene
Styrene
T-Xylene
Notes:
RBC - Risk-Based Concentrations· Risk-Based Concentration Table, Fourth Quarter 1994.

Roy l. Smith, Senior Toxicologist (3HW15), U.S. EPA Region III.
Risk Based Concentrations are In mg/kg.
Basis of RBC: c =Carcinogenic effect; n =noncarcinogenic effect

VOAs DETECTED
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.Table A25. .Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Summary of results by sample depth of
analyses of subsurface soils for volatile organic analytes ~OAs) using EPA Method 8240.

MAXIMUM CONCENTRATION

SAMPLE TYPE VOAs DETECTED OCCURENCE BY BORING OF SPECIFIC VOA (MGIKG)

SAMPLE # 1 Trans-1,2-Dichloroethene None
33 Samples Collected cis-1,2-Dichloroethene . 17#1(Jr29#1 (J) 0.0025(J)
Depth Range: 0 - 30 Inches 1,1,1-Trichloroethane 19#1(J) 0.00057(J)

Trichloroethene 17#1 29#1 0.06
Toluene 17#1 25#1 (J) 29#1 0.001(J)
Ethylbenzene 25#1 (J) 29#1 (J) 0.0021(J)
Styrene 25#1(J) 0.0017(J)
T-Xylene 10#1 (J) 11#1 (J) 25#1 28#1 (J) 29#1 (J) 0.012

SAMPLE#2 Trans-1,2-Dlchloroethene 17#2(J) 0.0038(J)
19 Samples Collected cis-1,2-Dlchloroethene 17#2 0.058
Depth Range: 28 - 62 Inches 1,1,1-Trlchloroethane None

Trichloroethene 17#2 23#2(J) 35#2(J) 0.2
Toluene 10#2 . 21#2(J) 0.0067
Ethylbenzene 25#2(J) 0.0016(J)

IIStyrene 25#2(J) 0.0006(J) .~
I

T-Xylene 10#2(J) 23#2(J) 25#2 29#2(J) 35#2(J) 0.0095
38#2(J)

SAMPLE #3 Trans-1,2-Dlchloroethene 17#3. 28#3(J) 0.29

7 Samples Collected cls-1,2-Dichloroethene 17#3 19#3(J) 23#3 28#3 2.3
Depth Range: 60 - 90 inches 1,1,1-Trichloroethane None

Trichloroethene 17#3 23#3(J) 28#3(J) 0.073
Toluene None
Ethylbenzene 17#3(J) 0.0028(J)
Styrene None
T-Xylene 23#3(J) O.OOO78(J)

Note:
J- indicates that concentration reported was an estimated value below accurate quantltatlon limits
(-) - Not applicable
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Table A26. (Page 1 of 2). Ammunfllon Bumlng Ground, NWSC. Crane, Indiana, SWMU #03110. Resufls of analyses of method blanks associated with anslyses of
subsurface solrs for volatile organic analytes NOAa) using EPA Melhod 8240 • Concentrations are mglkg (ppm) drywelghl. Samples with delectable concentrations
are shown In gray.

METHOD BLANK
ANALYTE Mal Ma2 Ma' MB4 MB5 MBe MB7 MBe MB9 MB10

e-omelhane 0.01 I U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Bromomelhane 0.011 U 0.010 U . 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

VInyl CtIorfde 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

e-Olllhane 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Me!1)4ene CHorIde i;l!jWli~mllCi~lm~~h~m[mi~l~! !1~[j~~:1;O'.;&a1 ~]j~~~:1cr:rnjmm~mr8:ijQ19!~1)Jmi!Jt~rn~:a':00ii:icrr~~'~O:002811J]mrn.~ml;ro;oori!j~'~mm;;m~4():&j91i~j!~~hm;1!o;'l11201

I.l·OId11ofOll1hene 0.00!50 U 0.00!50 U 0.00!50 U O.OOSO U O.OOSO U 0.00!50 U 0.00li0 U 0.0050 U 0.00!50 U O.OOSO U

1.I·OId11ofOlllhane 0.00!50 U 0.00!50 U 0.00!50 Ii 0.0050 U 0.00!50 U 0.0050 U 0.00!50 U 0.0050 U 0.0050 U 0.0050 U
Tra..... ,,2·OId11ofOll1hene 0.0050 U 0.00!50 U 0.0050 U 0.00!50 U O.OOSO U 0.0050 U 0.00li0 U 0.0050 U 0.0050 U 0.0050 U

ets-l.2·OId11ofOll1hene 0.0050 U O.OOSO U 0.00!50 U 0.0050 U 0.00!50 U 0.00!50 U 0.00!50 U O.OOSO U 0.00!50 U 0.00!50 U
Cl'loroform 0.00!50 U 0.00!50 U 0.0050 U 0.0050 U 0.00!50 U 0.0050 U 0.00!50 U 0.0050 U 0.00!50 U 0.0050 U
1,2·OIct1orOlllhane 0.00!50 U 0.0050 U 0.0050 U 0.00!50 U O.OOSO U 0.0050 U 0.00li0 U 0.0050 U 0.00!50 U 0.00!50 U

I.I.l.T~d1IofOlllhane 0.00!50 U 0.0050 U O.OOSO U 0.0050 U 0.00!50 U O.OOSO U 0.00!50 U 0.00!50 U 0.0050 U 0.00!50 U

Carbon Te1nlctloltde 0.00li0 U 0.00!50 U 0.0050 U 0.00!50 U 0.00!50 U 0.00!50 U 0.0055 U 0.0055 U 0.0055 U 0.00!50 U
Bromodd1lofomethone 0.00!50 U 0.0050 U 0.0050 U 0.0050 U 0.00!50 U 0.00!50 U 0.0055 U 0.0055 U 0.0055 U 0.0050 U

1.2-!?lcHcroflrOpane 0.00!50 U 0.0050 U 0.0050 U 0.0050 U 0.00!50 U 0.0050 U 0.0055 U 0.0055 U 0.0055 U 0.0050 U
Trans-I,3-Ofd1lofopropene 0.00li0 U O.OOSO U 0.0050 U 0.00!50 U O.OOSO U 0.00!50 U 0.0055 U 0.0055 U 0.0055 U 0.0050 U
Trtcl'lCCOll1hene 0.00!50 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U O.OOSO U 0.0055 U 0.0055 U 0.0055 U 0.0050 U
OIblcmoc'"",olilelhane 0.00li0 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0055 U 0.0055 U 0.0055 U 0.0050 U

CIs-I,3-Oftl""'opoope"e 0.0050 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
I,I,2·T~d1IofOlllhane 0.00!50 U 0.0050 U 0.0050 U 0.0050 U 0.00!50 U 0.0050 U 0.00!50 U 0.00!50 U 0.00!50 U O.OOSO U
Benzene . 0.00!50 U 0.0050 U. 0.0050 U 0,0050 U O.OOSO U 0.00!50 U 0.0050 U O.OOSO U 0.00!50 U 0.00!50 U

Bromoform 0.0050 U O.OOSO U O.OOSO U 0.0050 U 0.00!50 U 0.0050 U 0.00!50 U 0.00!50 U 0.0050 U 0.0050 U

I,I,2,2·Te1nld1lofOllthone 0.00!50 U 0.0050 U O.OOSO U 0,0050 U 0.00!50 U 0.00!50 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Te1nlchlotoetleno 0.00!50 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.00!50 U 0.00!50 U 0.00!50 U 0.0050 U

TolJene 0.00!50 U O.OOSO U 0.0050 U 0.0050 U 0.00!50 U 0.0050 U 0.0050 U O.OOSO U O.OOSO U 0.0050 U

e-ot>enzene 0.00!50 U 0,0050 U 0.0050 U 0.0050 U 0.00!50 U 0.00!50 U 0.0050 U 0.0050 U 0.00!j0 U 0.0050 U

E1h)1benlene 0.00!50 U 0.0050 U O.OOSO U 0.00!50 U 0.0050 U 0.0050 U 0.0050 U 0.00!50 U 0.0050 U 0.0050 U

Acetone !!:;!;;mWi11~9~~]!~~!!i!fti:~i:i;m9.~~!J~J.jj[!WWi~![rip.;~it£1Jm!llit!mJ[!r!~;Q~:1~~mlil!m:~;~:m~f~11mm!m~u:§~~~~jnr;mm!lm~r.9P:.~Ji~:m~lilllllilmm:9~§~]g]mlmmm!~:~~~:!
2.Butonone 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

Cart>oncisunde 0.0050 U 0.00!50 U 0.0050 U 0.0050 U .0.0050 U O.OOSO U 0.00!50 U 0.0050 U 0.0050 U

2.HeXllnone 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0,050 U 0.050 U

4-MaIh)i-2.P_none 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0,050 U 0.050 U 0.050 U 0.050 U

Slyre"" 0.00!50 U 0.00!50 U 0.0050 U 0.0050 U O.OOSO U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
VInyl Ate10le 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

T.X)!-"" 0.00!50 U 0.00!50 U 0.0050 U 0.0050 U 0.00!50 U 0.0050 U 0.0050 U 0.0050 U 0.00!50 U

I,2.0k:N0r0eth0_(70-121) 99.4 92.7 106.0 104.0 95.0 101.0 104.0 85.0 101.0
T__08(81.117) 99.7 100.0 100.0 100.0 99.8 101.0 100.0 99.8 101.0

4-BromollJolObenzene(74-121) 101.0 100.0 99.8 102.0 102.0 101.0 102.0 102.0 101.0

Note1l:
EPA Method e240·1n Test Mathods for EvolJoIng Orprlc end InOl'DOr/C We_, PhyIlc:oL'Cllerea' Methods SW84e, 'll'Ird Ed1Ion, NclYomber 1988, """My 1992 rlMl/.......
U •~ .... llnllPyzed for 1M not detec1ed. Deloclon IIrItIInlaMn befonl tho UqmIlol.

J .lncIcel.. In edrre1ed vaw~ acconte ~ne1ll'onIIrItI
Lilt tine rows In lol>lo. SuTogole recOYO!lll. 8l.II'ogIlle l1lC-'"mea"'l _ pertormonee, AccepIol>lo l1lC-'" ldetIned by tho metlOd) ara V'!"lln perentle....

MB1.l!lItrCllOIfl'om~8,8,8,13,Ind8~ MB8· So",,"fl'ombortngs 31,32,211,29,ond28 •

MB2· So",," fl'ombortngs I, 2. 3, 7, G.Ind22 MB7·l!lItrCllOIfl'omb«1"ll1191nd23
MB3. So",," fl'om bortngs 12, 14,36,37, end 1~ MB8· So",," fl'om b«1"ll117 I.a",," lind 2), 18 end 18

MB4. Son1lIes fl'om bol1ngI21, 24, 34, and 37~ MIl9· So",," fl'ombortngs 171-..3) Ind 18~

MBS· 8e1l'flle' fl'om borfngo 38, 38, 33, and 33~ MB10. So",," fl'om bol1ngIl0 Ind 11

II
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Table A26. (page 2 of 2). AmmunKlon Bumlng Ground, NWSC, Crane,lndlana, SWMU #03/10. Results of analyses of method blanks associated with analyses of
subsurface solis for volallle organic analyles (VOAs) using EPA Method 8240 • Concentrations are mglkg (ppm) dry weight. Samples with detectable concentrallons are
shown/n gray.

METHOD BLANK
ANALYTE MB11 MB12 MB13 MB14 MBIS MB1a MB17 MB1a
CI'Iorome1hene 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Bromome1hene 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
\/"1)1 CI'Ior1de 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
CtIoroe1hene 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Mef!!t'en! CNor1de f;~mm~~():OO'ral~mt;~mfutl,~~tl!i!mW.lli~~ma:Q0.4ij)m'~~~~tf~8045~~mmm~mro:ooimj~.~\~1hil~o':004~O~rn~~!f~oml~lffi\lj~R~\~'ro~a:o~~r~mm
1.I·Dlctlotoelheno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1.I·Dlctlotoe1hene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.ci050 U 0.0050 U 0.0050 U 0.0050 U
TrollS-l,2·Dlctlotoelheno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
el.. l,2·D1ct1otoelheno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
C/'Iorofonn 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,2·Dlehloroe1hllno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,1.1.Trtehloroe1hene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
carbon TetnleNollde 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Bromodctlotome1hene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,2·DleHor"l"openo 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Trens-1,3-D1eHorop<opene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Trtehloroe1hene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Oibr~ome1hllne 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
a .. l,3-D1eh1oropropeno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1.1.2-Trtehloroe1hllne 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Benzene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Bromoronn 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,1,2.2-Tetnlehloroe1hene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Tetnlehloroelheno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
TolJeno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
CI'Iorobenzene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U I

Elhyt>enzene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U

Acetone ~~mm;i~f!r§.;~m~)t1!m~~~l~9.;!mll4~!im~ffilll!~;~~~J~~11!:~]i~:9~~Jr~Jm~immill!r9.~~1~~!m~m~m!t§~~~1~;i.;mmf{~I:~~~I~~:I!mj~!ml:Q~ij]~~ml
2.But1inone 0.10 U 0.10 U 0.10 U 0.10U 0;10 U 0.10 U 0.10 U 0.10 U
Cert>ordsllflde 0.0050 U 0.0050 U . 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
2.He..nono 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
4-Mell1)1-2.Penlenono 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0,050 U 0.050 U 0.050 U
Styrene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 0 0.0050 U 0.0050 U 0.0050 U
Vinyl Acetete 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
T.Xjlene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1.2-01__(70.121) 99.4 101.0 10e.o 99,4 101.0 '101.0 101.0 101.0

TolJe....08(81.111) 99.7 99.0 100.0 99.7 99.0 99.0 99.0 99.0
4-Br_enoj74-121) 101.0 102.0 99.a 101.0 102.0 102.0 102.0 102.0

Notel:
EPA Me1llod 8240· In Tm Me1llodl lor EYaUlIng 0rprIc and InorprIe Wolin, Plly*al'Cllerrleal Me1IlodI6W804a. llml Ecnon. NoveIrtIer 1988."'" oUt 1992 m4IloIw.

U.~WlI anelyZed lot IIUI not detee1ed. De1ecIon In'ItIIere~ before tla Uqrrbol.
J • lndIeet" en mmeted Vllkle below acante quimrtelon In'Iti
Le., ....e rows In loble - Slnogete rec:oYOf1". Slnogeta rec:oYOf1" ....1Ift me1llod perfonnenee. Acceptable rec:oYOf1" (defined by lie me1hod)ere~ In per..........

,MB11.AsIodltedll4ll TB4, FIELD BlANK. and RINSEI M81S ·Anode1edll4ll TBaand RINSE2
MB12. Anodetedll4ll TBS M818·AllOCIetedll4ll T89
MBI3. AsIodetedll4ll TB8 end RINSE3 M81'- Anodetedll4ll TB10 end RINSE4
MBl4.AslOdetedll4ll T87 M818· Auodetedll4ll TBll, T812, end RINSES

II

_,.0:
~..;.;-

>.'

'.
."..~

':ll:""
-'!~
':.~

-:-. ~':'



»
.J::­
o

}>
'0
'0
11l
:J
a.x·
}>

-I
ll>
0­
ro
en

Table A27. Ammunttlon Bumlng Ground, NWSC, Crene, Indiana, SWMU 1103/10. Resuns of analyses of trip blanks associated with shipment of
SUbsurface soli samples for volatile organic analyses. Concentretlons ilre mgIL (ppm). Blanks with detectable concentrations are shown In gray.

TRIP BLANK
ANALYTE TU TBS TBB TB7 TBB TB8 TB10 TBll TBf2
ctIo<cn'oe1hono 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Btomomolhano 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
VIrl)1 CNorfde 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
CI'Ioroelhano O.OtO U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
M.lhyloM CNorfde lim1ir6:6'la~li'mm:;:!l~o:o1·_!'m~iiB'\l~m:i'o;tmo'll~ffi~ro-.aomW/r~v~~1[~T!im'O:l»i91!8j1mmio1l~~1G!!~mi~~a:&38'~1
t,1·OI_1heno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
l,l·OI_theno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Trens-l,2·0I_theno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
ct.l,2:OIeHoroetheno 0.0050 U 0.0050 U 0.0050 U O.oqso U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
etlororcnn 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1.2·OIc!"1Orc>dlano 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,1,1·Tri_1heno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
C.rban Tmchlol1de 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
llfomo<lltl'lorolno1hane 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1.2.OIc11loroprcp.no 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Trens-l.3-OIct1o(Opropene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Tr1cI*'<oetheno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
DIbRlmocHorcmelhano 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Ct..U·OIcHoropl'Ol)ene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1.1.2·TricHoroetheno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Benzene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U

.' Ilfomofcnn 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1.1.2,2·T.trecHoroelhano 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Tetre_no 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
TotJene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
ctlornbenleno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
ElhyI>enleno 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0056 U
Ac.tone H~rn!L~;9:m 010 U 0.10 U 0.10 U 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U
2·Butenone 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
C.rbondSlAflde 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
2·H.xenone 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
4-M.tt¥-2·Pentenone 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Styrene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
VIrl)1 Ac.tat. 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
T.Xylene 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
1,2·OIchioroethen&-<l4(7G-121) 99.& 100.0 101.0 101.0 99.9 100.0 100.0 9M 101.0
T......08(81·117) 99.0 99.& 99.4 101.0 08.7 100.0 99.& 98.& 101.0

4-Brcmo1kJcnlb.nzone(74-121) 99.7 100.0 102.0 100.0 101.0 101.0 101.0 99.8 101.0

Nol":
EPA M.thod 8240-1n Test M.OloclI ror EvelJe1ne Orverlc end Inorgerlc W.st.'.1't!yIlce1Olerrlcel M.thods SW846. TI'Ird E,"on. NOYOrrber 1086, v.111~ 1992 ,r.1.IOI1I.
U· CclrI'f'OIIld .... analyzed for but notdetec1ed. lle1ecton ImIta ere~ before'" Ur;rrboI.
J ·lncIcetee en eafme1ed.we below_te quenIla80n Irrl1I
B·Me¥e Ie lOIIld In 1he enodeted IlImc as welee .....~.
Lest ...... 1'OWI1n IIllJle .llUrogel. retOIIWI". llUrogete recover1" me.lllo method performance. AceepllllJle recover1" (de!lnod by tie method) ere~ In ~,entheIe •.
TU·cooIerll7(8I2CW3.cIetelNpped~""frombortngalhnd fl TBB.coOIetltt (8I23IIl3); from~ f. 2,3. 7, O,end22
T8&· cooler 118 (8123193); ..~.fromboltnga 2f, 24, end 34 TBO· cocIer.112 (8124194); from borings 28, 3e, 33, end 33 014>
Tsa. cooler 119 (8123193); .... fromborlngs 12, f4, 38, 37, end f 014> TB10- cooler 113 (812&193): frombor1ngl31, 32,2&,29, end 28
TB7 • cooler 1/10 (8123193); """,,", frCIm bol1ngI &, 8, 8, f3,.nd 8 014> TBtt • cocIer114 (8I28IlI3); IOrrc>feI from bor1ngIl0 end 23

TB12·cooIerll&(8I28IlI3);....fI'ombor1ngll&, 17, 16, end 16014>

II



RINSE 1 • Collected 8120193; borings 10 and 11 collected this day

RINSE 2· Collected 8123193; bo~ngs 1, 2, 3. 7. 8, 13. and 22 collected this day
RINSE 3· Collected 8123193; bo~ngs 12, 1~, 22, 24, 34, 36, and 37 collacted this day

RINSE 4. Collected 8125193; bo~ngs 25. 28, 211. 31. end 32 collected thl. day
RINSE 5· Collected 8I28J93; boring. 19, and 23 collected this day
FIELD BLANK· Collected 8120193

RINSATE end FIELD BLANK DESCRIPTION
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Table A28.' Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03110. Results of analyses of equipment rinse and field blanks associated with
sampling of subsurface Bolls for volatile organic analyses. Concentrations are mglL (ppm). Blanks with detectable concentrations are shown In gray.

RINSATE BLANKS
ANALYTE RINSE! RINSE2 RINSE3 RINSE4 RINSES FIELD BLANK

Chloromethane 0.010 U 0.010 U 0,010 U 0,010 U 0.010 U 0,010 U

Bromomethane 0,010 U 0,010 U 0,010 U 0,010 U 0.010 U 0,010 U

Vinyl Chloride 0.010 U 0.010 U 0,010 U 0.010 U 0.010 U 0,010 U

Chloroethane 0.010 U 0,010 U 0,010 U 0,010 U 0,010 U 0,010 U
Methylene Chloride 1!I'tl'O:0im:i'B:J'~t'!:~O'OO3i"BJ':;:!::;'i)"OOO4i:'BJ':I;II;[i'o:OOn1'BJ'!I,:m[O:OO2il':8J"'I',;'!'O:OO:i'1'::BJ'!

1.'·Dlchloroethene 0,0050 U 0.0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U
1,1·Dlchloroethane 0.0050 U 0,0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U

Tran••l,2·Dlchloroethene 0,0050 U 0,0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U

ci••l.2.Dichloroethene 0.0050 U 0.0050 U 0,0050 U 0.0050 U 0.0050 U 0,0050 U
Chloroform mti1:I[o!oo31 !1'11!'!:O:o12': Immii!O:014'1 ~mm:O:oS81 @~mm~o~1'ti Imm:ill'ifooo!
1.2·Dichloroethane 0.0050 U 0,0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U
1,1.1.Trlchloroethane 0.0050 U 0,0056 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Carbon Teirachlorlde 0.0050 U 0,0050 U 0,0050 U 0.0050 U 0,0050 U 0,0050 U

Bromodlchloromethane 1::t!U(o;~BJi i;i.i:,~§i,o': ii::i:;;il~filI~ll !'!mt1i;~:1 mll~I:Q'!~l:~; ::;:;::;:'9.:Qi,~;
1.2.Dichloropropane 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0.0050 U
Tran••l.3-Dlchloropropene 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U
Trlchloroethene 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U

Dibromoehloromethane t'I':::!i:oQ,:~iii:::':,: li@i;; :i:Q.i?i:iili~'I:~'~!\i'['Q:~,i;g,~!i:i:~:i':9:~~,:'r;;::;::,:i'~;~~?:::~ [',
Cis.l,3.Dlchloropropene 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U
1.1.2.Trichloroethane 0,0050 U 0,0050 U 0,0050 U 0.0050 U 0,0050 U 0,0050 U
Be,nzene 0,0050 U 0,0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U
Bromoform 0,0050 U 0.0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U

l,1.2.2.Tetrachloroethane 0,0050 U 0,0050 U 0,0050 U 0.0050 U 0,0050 U 0,0050 U
Tetrachloroethene 0,0050 U 0,0050 U 0,0050 U 0.0050' U 0,0050 U 0,0050 U
Toluene 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0.0050 U 0,0050 U

Chlorobenzene 0.0050 U 0.0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U

Ethylbenzene 0.0050 U 0,0050 U 0,0050 U 0,0050 U 0,0050 U 0.0050 U

Acetone lii~1~m.~ 0,10 U 0.10 U 0.10 U 0.10 U 0.10 U
2·Butanone 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0,10 U
Carbondisulfide 0,0050 U 0,0050 U 0,0050 U 0.0050 U 0.0050 U 0.0050 U

2.Hel<llnone 0,050 U 0,050 U O,OSO U 0.050 U 0.050 U 0,050 U

4.Methyl.2.Pentanone 0,050 U 0.050 U 0,050 U 0,050 U 0.050 U 0,050 U

SlyTene 0.0050 U 0.0050 U 0,0050 U 0.0050 U 0,0050 U 0.0050 U

Vinyl Acetate 0,050 U 0.050 U 0.050 U 0.050 U 0,050 U 0,050 U

T.Xylene 0.0050 U 0,0050 U 0,0050 U 0.0050 U 0,0050 U 0.0050 U

1,2.Dlehloroethen6od4(70-121) 101,0 101.0 101.0 101.0 99.11 101.0

Toluene-D8(81.117) 101.0 99.4 99,8 118.5 117.8 102.0

4.Bromofluorobenzene(?4.121) 103.0 101.0 100.0 101.0 100,0 103.0

Notee:
EPA Method 8240 .In Test Methode for Evaluating Orgenlc and Inorganic Wlltee, PhyeleellChemlcel Methode SW848, Third Edition, Nov,mber 1988, wtth July 1992 reoAslone.

U • Compound wes anelyzed for but not detected, Detectlon limits ere given before the U symbol.

J • Indlcetee en e!timeted Vllus below aCCllrete quantltetion limits
B • Analyle Is found In the essocleted blank II well II the IImple.
Lest three rows In table. Surrogate rec<Ml~ee, Surrogete rec<Ml~el mealure method performenee, Acceptable recove~ee (deflned by the method) ere given In parenthelee,
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\Table A29. (Page 1 of 2). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03110. Results of analyses of subsurface soli~

N samples for explosive compounds. Concentrations are mglkg (ppm) dry weight. Samples with detectable concentrations are shown In gray.

EXPLOSIVE 1#1 1#10 2#1 3#1 5#1 5#2 6#1 6#2 7#1 7#2 8#1
HMX 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.~ ~ [~1l~~Jit~~1i~~ltQl~~I~~I! 2.2 U 2.2 U 2.2 U
ROX 1 U 1 U 1 U 1 U 1 U 1 U 0.1 U 1 U
TNB 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
ONB 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U' 0.25 U 0.25 U 0.25 U
TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
TNT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U ~:~~ ~ 1!~~~~~I.~~J~;Q~~~~[5~~

0.25 U 0.25 U 0.25 U
2,4-0NT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2,6-0NT 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U ·1&9:t1i'.§Ji'~1 0.26 U 0.26 U 0.2Q U 0.26 U,,""""10 .....,.
2A-ONT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
4A-ONT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U o25 U Wp1Bffi'61oij1'~;§~ 0.25 U 0.25 U 0.25 U 0.25 U• ..;:.t~lit~.....:.~.~."i,;~~i
TOTAL EX NO NO NO NO NO NO 6.545 0.237 NO NO NO

EXPLOSIVE 8#10 9#1 10#1 10#2 11#1 11#2 12#1 12#2 12#3 13#1 13#2
HMX 2.2 U ~~J~I~r,~1 r~1;1 ~~1U"(J "'''.'''''lr24"'U'''''!\i!i'-l'O~'~il~ 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
ROX 1 U ,!~l~lr)~~~

:~~Q}:tl~~~w~~~~\·'L;1:u~1dl.w&\." .tU'· 1 U 1 U 1 U 1 U 1 U 1 U
TNB 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
ONB 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U O.25U O;25·U
TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
TNT o 25 U ~fOI,Iij'1\i1mm 0125 U 0.25 U l1Q1i~j[i 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U• ,·~"".tl\>i.. :.JO.. llil....~~

m,",~"rn~2,4-0NT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U;"tMI1r.6 0.25 U 0.25 U 0.25 U 0.25 U
~,fli'ii~::t'~:.1;;',',l,

2,6-0NT 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U IQi.~l5 0.26 U 0.26 U 0.26 U 0.26 U II2A-ONT o 25 U rr~110T,i'~~~f.~~r.~iffi'0121·§1ji",,~ 0.25 U ~~~gr~'1 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
4A-ONT 0'25 U :~~!at~26t'''l~~~6'!if:iji~~~l ~':t. ~f~:' :r!l;,"~~~.

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U• ·!i~n""..~l;.. ".,,;~.f ..~lli; ..""../'.:t .J,..J~io~~~i,i! 0.25 U 'Md.Q\g.~I!i.
TOTAL EX NO 29.853 2.205 1.24 1.09 NO 11.975 NO NO NO NO

EXPLOSIVE 14#1 15#1 17#2 17#3 19#1 19#2 19#3
HMX 2.2 U

%~~1i11~ ~~r'[~~j ~i'llft~
2.2 U 2.2 U

ROX 1 U 1 U 1 U
TNB 0.25 U 2.96 0.25 U 0.66 0.25 U 0.25 U
ONB 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
TNT 0.25 U ~"'i!l'''''''''';;rJ~"''W 1~1l£' F~12'81 I~~ 0.25 U 0.25 U
2,4-0NT 0.25 U

0.25 U. '''~;:'1g§.;:wl'''~~~~: ili";"'O,r"" ,.",,,,,,~~,,.,.. '~~)"~'''ii-'' ~1
0.25 U 0.25 U0.25 U 0.25 UM~~i ~LQ;'J§i'~lli~ 0.25 U ~"l~bW.lt~

2,6-0NT. 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
2A-ONT 0.25 U 0.25 U I"l\~'~"'~l l~n:'lj121f 0.25 U 0.25 U 0.25 U 0.25 U0.25 U "~"~It,j~i3

» 4A·ONT 0.25 U 0.25 U
,,~,!!ji~r .~I: ,>;i, ';

,~t~~j§ ~~~ij~£OS)'~~ 0.25 U 0.25 U 0.25 U
"0 0.25 U .' "rf~~' 'al-jo«~ ..:.....,,1b-.W~
"0 TOTAL EX NO 0.58 0.2 47.9 399.18 15.945 17.86 NO NO11l
::Ja.
x· Notes: Sample 10 - 1#1 Indicates boring number 1, sample 1.1#10 Indicates a field duplicate for boring 1, sample 1.
» J - Indicates an estimated value below accurate quantltatlon limits

-l U • Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
Cll TOTAL EXP - A total of all explosive compounds determined for that sample. NO means none detected.c-eo
'"



Table A29. (Page 2 of 2). Ammunition Burning Ground, NWSC, Crane, Indiana. SWMU #03110. Results of analyses of subsurface soil
samples for explosive compounds. Concentrations are mglkg (ppm) dry weight Samples with detectable concentrations are shown in gray.

, ._.

,EXPLOSIVE 21#1 21#2 21#3 22#1 22#2 22#3 23#1 23#2 23#3 24#1 25#1
HMX 2.2 U 22 U 2.2 U 2.2 U 2.2 U 2.2 U llill~Q;g~1~lli~~~Jillg,~.!l~i~1r:~l9.g~ U 2.2 U 2.2 l
RoX 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 l
TNB 0.25 U 0.25 U 0.25 U 025 U 0.25 U 0.25 U 025 U 0.25 U 0.25 U 025 U 0.25 l
oNB 0.25 U 0.25 U 0.25 U 025 U 025 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 l

,TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 l
TNT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U ~j;QI~§] 0.25 U 0.25 U 025 U 0.25 l
2.4-oNT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 l
2;6-oNT 026 U 0.26 U 0.26 U 0.26 U 026 U 026 U 0.26 U 0.26 U 0.26 U 026 U 0.26 L
2A-oNT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U ,0.25 U 0.25 U 0.25 U 0.25 L
4A..oNT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 025 U 025 U 0.25 U 0.25 U 0.25 lJ
TOTALEXP NO NO NO NO NO NO 0.71 0.08 0.265 NO NO

EXPLOSIVE 25#2 28#1 28#2 29#2 31#1 32#1 33#1 33#10 34#1
HMX 2.2 U 1t~1 22 U ~~[o:Q§§mlliF,~ 2.2U
RoX 1 U ::Jj 1 U 1 U 1 U 1 U
TNB 0.25 U U 0.25 U 0.25 U 0.25 U 0.25 U
oNB 0.25 U 0.25 U 0.25 U 025'U 025 U 0.25 U 0.25 U 0.25 U 0.25 U
TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 65U 0.65 U 0.65 U
TNT 0.25 U !~~f~~1 '.~l~

, 0.25 U 0.25 U .fQDI 025 UI
2,4-oNT 0.25 U 0.25 U 025 U J 025 U 0.25 U 0.25 U 0.25 U
2,6-oNT 026 U 0.26 U 026 U 026 U 026 U 026 U 026 U 0.26 U 026 U 026 U
2A-oNT 0.25 U ~~IY~\mj:U 0.25 U 0.25 U 0.25 U 0.25 U
4A-ONT 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TOTALEXP NO 34.24 7.13 0.455 175.28 1.155 2.06 0.41 NO 0.055 NO

EXPLOSIVE 34#2 36#1 37#1 37#10 38#1, 38#2
HMX 2.2U 22 U 2.2U 2.2U 2.2 U 2.2 U
RoX 1 U 1 U 1 U 1 U 1 U 1 U
TNB 0.25 U 0.25 U 025 U 0.25 U 0.25 U 0.25 U
oNB 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 025 U
TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U

'TNT 0.25 U 0.25 U- 0.25 U 0.25 U 025 U O.25U
2,4-0NT 0.25 U 0.25 U 0.25 U O.25U 0.25 U 0.25 U
2,6-oNT 0.26 U 026 U 0.26 U 0.26 U 026 U 0.26 U 0.26 U
2A-ONT 025 U 0.25 U 0.25 U 0.25 U 025 U 0.25 U

'4A-ONT 0.25 U .-;1 0.25 U 0.25 U 0.25 U 025 U 0.25 U
TOTALEXP NO 123.98 NO NO NO NO NO

Notes: Sample 10 - 33#1 indicates boring number 33, sample 1. 33#10 indicates a field duplicate for boring 33, sample 1.
J - Indicates an estimated value below accurate quantitation limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(..) - No analysis ,reported for this compound. -
TOTAL EXP - A total of all e~losive compounds determined for that sample. NO means none detected.
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Table A30. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03110.· Summary by boring number of the results ofanalyses of subsurface soli samples for explosive compounds.

NUMBER OF DIFFERENT EXPLOSIVES DETECTED
BORINO

6
9

10
11
12
15
16
17
19
23
28
29
31
32
33
35

BY BORING
6
5
4
4
2
4
3
7
4
5
7
6
7
1
2
7

SAMPLE 111
6
5
4
4
2
4
2
7
4
4
5
6
7
1
2
7

SAMPLE 112
2

NS
1
o
o

NS
NS
6
o
1
4
5

NS
NS
NS
4

SAMPLE 113
NS
NS
NS
NS
o

NS
NS
4
o
1
4

NS
NS
NS
NS
NS

SAMPLE NO.
#1
#1
#1
#1
#1
#1
#1
#2
#1
#1

. #1
#1
#1
#1
#1
#2

NAME
HMX
RDX
HMX
HMX

2,4-DNT
TNB
HMX
RDX
HMX
TNT
RDX
HMX
HMX
HMX
HMX
TNT

>
'0
'0
<ll
::J
a.x·
>
-l
Ql
0­
iD
1Il

Notes:
Number of borings made a 32, sampled as follows: sample Ills- 32; sample II 28· 19; and sample 113s· 7.
(J) • Indicates an estimated value accurate detection limns
NS • No sampla taken
o. sample taken but exploslves were not detected
Duplicates. Where field duplicates were taken, the highest concentration and all explosives from both samples were Included.

II



Table A31. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03110. Summary by explosive analyte or analyses or subsurface soli
samples.

:t>
"0
"0
(1)

~
Q.x·
:t>
-i
III
a­
iD
CIl

EXPLOSIVE

DETECTED OCCURRENCE BY SAMPLE

NUMBER OF BORINGS

WITH SPECIFIC EXP

OCCURENCE OF SPECIFIC EXP BY SAMPLE

SAMPLE #I SAMPLE #2 SAMPLEt13

HMX 6111(J)

17112

29112(J)

8112(J)

17#3

31111(J)

9111
19111

32111(J)

10111(J) 10112(J) 11111(J) 16111(J) 17111

23111(J) 23112(J) 28111 28112 29111

33II1(J) 35111 35112

[14) . 14 7 1

9111 10111(J) 15111 28111(J) 31111(J) 35IIl(J) 35112 [7) 7 1.

RDX

lNB

6111(J)

19111

35112(J)

8112(J)

23113

9111

26111

10111(J) 16111(J) 17111 17112 17#3

28112 29111 29II2(J) 31111(J) 35111

17111

[11) 10 5 2

TNT 6111 8112(J) 9IIl(J)

17#3 19111 23111

31111(J) 33111 35111

11111(J)

26111

35112

15111 16111(J) 17111 17112 [13) 13 5
28112 26113 29111 29II2(J)

2

2,4'ONT 6111 12111 17111 17112(J) 19111(J) 28113(J) 31111(J) 35111(J) (7) 8

2,8-DNT 6111(J) 12111 (2) 2

.2A-ONT 9II1(J) 10111(J) l1#1(J) 15111 17111

26113(J) 29111 29112(J) 31111(J) 35111

17112 23111 (J) 26111 (J) [10) 10 2

4A-ONT 6111(J) 9111 10111(J) 11111(J) 15111(J) 17111 17112

23111(J) 28112(J) 26113(J):zdt" 29112(J) 31111(J) 35111

17#3(J) [11) 10 3 2

Nolo: J.lndlcates 1hal concentration reported was an esUmated value below accurate quanUtaUon limits

(.) • Allalyte did not occur In this sample type

Duplicates. Where Ileld duplicates _re taken: the highest concentration and all explosives from both samples _re Included.

, I

51 n
100n
10000n
95c
2000 n·
1000 n·

RBC
INDUSTRIAL SOILS
mgrkg

35#2
17#2
35#2

35#2
12#1
1iZ#1
29#1

17#1

35#2

LOCATION OF MAXIMUM

232
274

37.5
NONE DETECTED
NONE DETECTED

2030

11.6
0.375

1.56
2.48
2360

MAXIMUM CONCENTRATION

ENCOUNTERED (mglkgl

HMX
RDX
TNB
DNB
TETRYL
TNT
2,4'QNT
2,6-DNT
2A·DNT
4A·DNT
TOTALEXP
Note:
RBC· Rlsk-Based ConcentraUons· Risk-Based Concentration Table, Fourth Quarter 1ll94.

Roy L SmIth, SenlorTOldc:ologlsl (3HW1S), U.S. EPA Region III.

Risk Based Concentrations are In mglkg.

Basis 01 ROO c a carcinogenic effec1; n =noncarcinogenic effect

(-) Nc» RBC IIVlIlable

M An RBC for ONT mbrture Is 4.2 mglkg as a carcinogenic effeel

EXPLOSIVE
COMPOUND

»
~
C11
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Table A32. Ammunition Burning Ground. NWSC. Crane. Indiana. SWMU 1103110. Total explosives concentrations In subsurface soil samples coIlec1ed August
1993. Total explosives ere the sum or concentrations 01 ell detectable explosive compounds. less than detection limn results were summed as zero.

eYSAMPLE

> 1000 mgIkg 3SI2

>100 mgIkg < 1000 mgIkg 2011 3511
1712

>10 mgIkg < 100 mgIkg 011 12111 17.1 1011 2811 2011

17S3

56.9
~l>\TMlIl

10.3 07.2

13.0 S1.0

'12.1 83.1

8.2 88.3

1.7 88.0

II

lIo1TOTALMN8ER
OF SAMPLES

au

TOTAL NO. SAMPLES - a
SAMP1.E SI- 4
SAMPLE 12-2
SMlPLEir3·0

TOTAL NO. SAMPLES - 7
SAMPLES1·a

SMlPLES2-0

SMlPLES3-1

TOTAL NO. SAMPlES· 1

SAMP1.E '1 • 0
SAMP1.E 12 - 1
SAMPLEir3·0

TOTAL lb. SAMPLES - a
SMlPLE.I-a

SAMPLEI2-3

SMlPLES3-0

TOTAL NO. SMlPLES - 3
_EI1-2

SMlPLEI2-1
SAMPLES3-0

,NUMBER It CATEOORY

2111 TOTAL NO. SMlPLES - 33
_LEI1-17

2212 SAMPLE 12 - 12
SAMP1.E13-4

SAMPLE LOCATION

111 2lI1 3.11 l50tl 7.1 811 1311 14.11

22111 24.11 2l5ot1 3311 3411 3811 3711 3811
SI2 712 1112 1212 1312 1_ lD1'2 2112
2S12 3412 3BI2
1213 18«1 2113 2213
1811 23.11 3211 3311
812 2312

~ 1111 Il50tl 31.1
1012 2812 2DI'2

> 1 mgIkg < 10 mgIkg

>00 < 1 mglko

TOTAL EXPLOSIVES
CATEGORY

NONE DETECTED

TOTAL M.t.IBER OF BORINGS. 32 TOTAL NO. SAMPLES· 1\8
SAMPLE.l 32
_LEI2 10
SAMP1.ES3 7

HoI":
DupIcat"-F1eld~ool"-.1oI<on1\1.1. 811.1811.3311.""37'" FerlNo .........-.ylllohlPsl_onollllo ............... _.UMd.

..., .. ..,...,.... dolododlnlllo ......~-. UMd.
Soqllo Ilol>4h • SAMPLE 11- \ltjlIh rsngo 0- 30 _ -VCUld-"_m· \ltjlIhrsngo 21- B2__ 1Ilo VCUld_<o

SM\PlU3- \ltjlIhrsngo eo-IIO__1Ilo VCUld-"

»
'0
'0
co
::J
a.x·
»
-i
ll>
0'
<D
lIJ



Table A33. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of
method blanks associated with analyses of subsurface soils for explosives (EPA Method 8330).
Concentrations are mglkg. Method blanks are shown for associated group of sample analyses indicated by
station. All method blanks had the same detection levels and results (Le., none detected), therefore results
are presented only once.

METHOD BLANK - ASSOCIATED ANALYSES
Method Blank 1 - Borings 5,6,8, 13, and 8D
Method Blank 2 - Borings 1, 2, 3, 7, 9, and 22
Method Blank 3 - Borings 12, 14, 36, 37, and 1D
Method Blank 4 - Borings 21, 24, 34, and 37D
Method Blank 5 - Borings 38, 35, 33, and 33D
Method Blank 6 - Borings 31, 32, 25, 29, and 28
Method Blank 7 - Borings 19, 23, 17, 16, 15, and 16D
Method Blank 8 - Borings 10 and 11

EXPLOSIVE
HMX
RDX
TNB
DNB

TETRYL
TNT

2,4-DNT
2,6-DNT
2A-DNT
4A-DNT

CONCENTRATiON
mg/kg

2.20 U
1.00 U
0.25 U
0.25 U
0.65 U
0.25 U
0.25 U
0.26 U
0.25 U
0.25 U

Note: U - Compound was analyzed for but mot detected. Detection limits are given before the U symbol.
D - Field duplicate sample.

Borings - all samples collected at each boring included
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Table A34. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03110. Results of
analyses of equipment rinses and a field blank associatedyYith the sampling of subsurface soils
for explosives (EPA Method 8330). Concentrations are nigJI. All rinses and field blanks had the
same detection levels and results (Le., none detected), therefore results are presented only once.
Rinses were collected following the last boring for the day indicated.

RINSE AND
FIELD BLANK
RINSE 1
FIELD BLANK
RINSE 2
RINSE 3
RINSE 4
RINSES

DATE AND SAMPLES COLLECTED THAT DATE
- Collected August 19, 1993 (boringS 10 and 11)
• Collected August 19
- CoDected August 21 (borings 1, 2, 3, 7, 8, 13, and 22)
- Collected August 22 (borings 12, 14, 22, 24, 34, 36, and 37)
• Collected August 24 (borings 25, 28, 29, 31, and 32)
• Conected August 25 (borings 19 and 23)

CONCENTRATION
EXPLOSIVE mg/l

HMX 0.020 U
ROX 0.020 U
TNB 0.020 U
ONB 0.020 U

TETRYL 0.050 U
TNT 0.020 U

2,4-0NT 0.020 U
2,6-0NT 0.020 U
2A-ONT 0.020 U
4A-ONT 0.020 U

A48

Note: U - Compound was analyzed for but mot detected. Detection limits are given before the U symbol
D - Field duplicate sample.

Borings - all samples coDected at each boring included

Appendix A Tables
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"0 TableA35. (Page 1 of 6). Ammunition Burning Ground, NWSC, Crane. Indiana, SWMU #03/10. Results of analyses of subsurface soils for PAHs using EPA"0
(\)

Method 8270 (semlvolatlfe organics). Concentratlons are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown In gray. Total PAHs are the::J
Cox· sum of all detectable PAH concentrations.
l>
-l
Ql
0-
m
III BORING & SAMPLE NO.

ANALYTE 1#1 1#10 2#1 3#1 5#1 5#2 6#1 6#2 7#1 7#2 8#1
Naphthalene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U· 0.35 U 0.4 U 0.38 U
.Acenaphthylene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.38 U
Acenaphthene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.38 U
Fluorene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.36 U
Phenanthrene 0.38 U 0.3'9 U 0.38 U 0.38 U 0.38 U 0.38 U m!m~:O]~2:~'tl!~:!!i:'!1 0.38 U 0.35 U 0.4 U 0.36 U
Anthracene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.38 U
Fluoranthene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 1~~~~lf4'§mmJr.~~ 0.38 U 0.35 U 0.4 U 0.38 U
Pyrene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U !!i~li~o~oig'8~~!~i~1 0.38 U 0.35 U 0.4 U 0.38 U

'~iUI~I"~I'''i'''ii''~''i,,!!ij:!ll
Chrysene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U ~!:OO§41lJl'r' 0.38 U 0.35 U 0.4 U 0.38 U
Benzo(a)Anthracene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U

~It! 'i~H:I~I~CMlill~ ~ t ~:l
0.38 U 0.35 U 0.4 U 0.38 Umii!i~0,03,~~!:" ri~~i,

Benzo(b)Fluoranthene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U

~·~~~I.
0.38 U 0.35 U 0.4 U 0.36 U

Benzo(k)Fluoranthene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.38 U
Benzo(a)Pyrene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.38 U
Indeno(1,2,3-C,o)Pyrene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.38 U
oibenzo(A,H)Anthracene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.35 U 0.4 U 0.38 U
Benzo(G.H,I)Perylene 0.38 U 0.39 U 0.38 U 0.38 U 0.38 U 0.38 U ~m!LQ[9,~1~JI~ 0.38 U 0.35 U 0.4 U 0.38 U
2-Methylnaphthalene - - - - - - - - - - I I-
TOTALPAH NO NO NO NO NO NO 0.419 NO NO NO NO
2-Fluoroblphenyl(30-115) 59.3 60 59.5 44.4 52.2 59.4 52.2 56.3 41.4 45.3 49.9
p-Terphenyl-o14(18-137) 85.7 89.7 81.6 98,6 96.1 95.8 99.7 84.5 . 92.1 95.9 88.6
1,2-olchlorobenzene-d4(20-130) 37.3 39.2 49.1 27 37 42.4 40.5 43.2 34.5 36.7 42.4

Notes: Sample 10 - 1#1 Indicates boring number ·1, sample 1. 1#10 Indicates a field duplicate for boring 1, sample 1.
Method 8270 -In Test Methods for Evaluating organic and Inorganic Wastes, PhyslcaVChemlcal Methods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J -Indicates an estimated value below accurate quantltatlon limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-) - No analysis reported for this compound.
Last three rows oftable - Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given In parentheses.
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Table A35. (Page 2 of 6). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of subsurface soils for PAHs using EPA
Method 8270 (semlvolatlle organics). Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown in gray. Total PAHs are the
sum of all detectable PAH concentrations.

BORING & SAMPLE NO.
ANALYTE 8#10 9#1 10#1 10#2 11#1 11#2 12#1 12#2 12#3 13#1 13#2

.Naphthalene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Acenaphthylene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Acenaphthene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Fluorene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
.Phenanthrene 0.38 U 0.4 U 0.38 U 0.38 U ~mimo1(ja:ijjirm!~!I~ 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Anthracene 0.38 U Q.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Fluor~nthene 0.38 U 0.4 U 0.38 U 0.38 U ~m!'ijj024TI~1\~!1 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Pyrene 0.38 U 0.4 U 0.38 U 0.38 U!~i!~O~0216~~I~ii~ 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 Ul;,~!..~..,~.;:.o.""-"I'''~~'''l~ ..J
Chrysene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Benzo(a)Anth~acene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Benzo(b)Fluoranthene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Benzo(k)Fluoranthene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Benzo(a)Pyrene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Indeno(1,2,3-C,O)Pyrene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Oibenzo(A,H)Anthracene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Benzo(G,H,I)Perylene 0.38 U 0.4 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U P13~ U
2-Methylnaphthalene - - - - - - - - - -
TOTAlPAH NO NO NO NO 0.066 NO NO NO NO NO NO
2-Fluorobiphenyl(30-115) 58.7 44.1 40.4 54.5 61.5 55.4 48.5 35.7 44.1 55.9 51.9
p-Terphenyl-014(18-137) 92 50.5 83.5 92.2 94.1 . 91.4 87.9 93.6 94.4 95.7 95.8
1,2-0ichlorobenzene-d4(20-130) 47.2 37 27.9 38.6 37.9 41.8 31.2 25 32.2 40.4 28.6

Notes: Sample 10 - 8#1 Indicates boring number 8, sample 1. 8#10 Indicates a field duplicate for boring 8, sample 1.
Method 8270 -In Test Methods for Evaluating organic and Inorganic Wastes, Physical/Chemical ~ethods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J - Indicates an estimated value below accurate quantitatlon limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-) - No analysis reported for this compound.
last three rows of table - Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given In parentheses.
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Table A35. (Page 3 of 6). Ammunition Bumlng Ground, NWSlC, Crane, Indiana, SWMU #03/10. Results of analyses of subsurface solis for PAHs using EPA
Method 8270 (semlvolatile organics). Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown In gray. Total PAHs are the
sum of all detectable PAH concentrations.

BORING & SAMPLE NO.
ANALYTE 14#1 14#2 15#1 16#1 16#10 17#1 17#2 17#3 19#1 19#2 19#3
Naphthalene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0.37 U .0.37 U 0.37 U !~mmmlQ,~~,~~Yji:i~~ 0.37 U 0.37 U
Acenaphthytene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
Acenaphthene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
Fluorene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U

. Phenanthrene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U !ill!~:o'{p'2'2];Ummj;lmli~oT6'31l1~:ll1mm 0.37 U !f:i]lmmO~21~romm! 0.37 U 0.37 U
Arlthracene 0.38 U 0,38 U 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U 0.37 U 'IOlOISO"i'I 0.37 U 0.37 U

~ ~"I ,1"',~: :I~\'" 'l't,
Fluoranthene 0.38 U 0.38 U 0.35 U . 0.37 U

·~~~~rIf.1
0.37 U ~'~.O:0661iUi' i~ 0.37 U 0.37 U

Pyrene 0.38 U 0.38 U 0.35 U 0.37 U 0.37 U
~ ~11"" ",.,' ,~ ~~ IJI~tl'~ 0.37 U 0.37 Ui~,"Oj07:!k I"~,
1'" I~' ~ I ' ,ll ,l~ ,h~, 1"lt~

Chrysene 0.38 U 0.38 U 0.35 U 0.37 U 0.37 U :::';0;O.~2:':iJ\I!:i 0.37 U 0.37 U
Benzo a Anthracene 0.38 U 0.38 U 0.35 U 0.37 U 0.37 U f"" """"''''''lg~'i1' 0.37 U 0.37 Ul:iIO:028.~:1 !~!,:,

Benzo(b)Fluoranthene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U

O~~~ ~ Jllit~llllil!111
0.37 U l~iJ:Ol()141~W!i:'I~ 0.37 U 0.37 U

Benzo(k)Fluoranthene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U o37 U ~ii'i!aijr62~:I~iijlii! 0.37 U 0.37 U
Benzo(a)Pyrene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0:37 U !t~ilrt.QIg:~!§!i~i!i!~ 0.37 U 0.37 U .,
Indeno(1,2,3-C,D)Pyrene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
OibenzoCA,H)Anthracene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
BenzoCG,H,I)Perytene 0.38 U 0.38 U 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U

0.37 U 1~11!~\if.~~!11~~'ljilili 0.37 U 0.37 U
2-Methylnaphthalene - - 0.35 U 0.37 U 0.35 U 0.37 U 0.37 U 0.37 U.'ii!:,;;"O,·!U~!H~A,I,! 0.37 U O.13Y U
TOTALPAH NO NO NO NO NO 0.075 0.283. NO 0.823 NO NO
2-Fluorobiphenyt(30-115) 50.3 50.6 40.3 41.6 49 30.6 46.4 49.4 60 39.2 33
p-Terphenyl-014(18-137) 85.5 90.7 62.6 90.4 98.2 98.8 86.2 80.9 69.7 89 82.4
1,2-0ichlorobenzene-d4(20-130) 34 35.7 34.3 40.1 38.4 19.8 8.6 41.8 35.4 29.5 18.1

Notes: Sample 10 - 16#1 Indicates boring number 16, sample 1. 16#10 indicates a field duplicate for boring 16 sample 1.
Method 8270 -In Test Methods for Evaluating organic and Inorganic Wastes, PhyslcaVChemical Methods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J - Indicates an estimated value below accurate quantitatlon limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
C-) • No analysis reported for this compound.
Last three rows of table - Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given In parentheses.
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.Table A35. '(Page it of 6). Ammunttlon Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of subsurface soils PAHs using EPA Method
8270 (semlvolatile organics). Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown In gray. Total PAHs are the sum of
all detectablePAH concentrations.

BORING & SAMPLE NO.
ANALYTE 21#1 21#2 21#3 22#1 ·22#2 22#3 23#1 23#2 23#3 24#1 25#1
Naphthalene 0.39 U 0.39 U 0.39 U 0.38 U "0.38 U 0.38 U 0.37 U 0.37 U 0.37 U 0.34 U 0.37 U
Acenaphthylene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U 0.37 U 0.34 U 0.37 U
Acenaphthene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U 0.37 U 0.34 U 0.37 U
Fluorene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U 0.37 U 0.34 U 0.37 U
Phenanthrene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U mmlmWi(jl'Us1foimml 0.34 U 0.37 U
Anthracene 0.39 U p.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U 0.37 U 0.34 U 0.37 U
Fluoranthene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 037 U r~Oll~1 0.34 U 0.37 LJ• ~;i!;!~a;tii.ll;~r'i!;:i1~,i~_'!i\:}l\\il
Pyrene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 037 U ·.):iili037J H\Jw!1, 0.34 U 0.37 U
Chrysene 0.39 U .0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U

. !~ Illl!;iii! Ii!: ~;i~' !j;~jf.~ IIIi;~ 1~11~
0.34 U 0.37 U0.37 U ;,~,!.Q~9p,~ U!~"i'!'il'~I'~"'~"""'~~~Jl~1

Benzo a Anthracene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 Ui:!m!9.o22~{!iim 0.34 U 0.37 U
Benzo(b)Fluoranthene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 lr 0.38 U 0.37 U 0.016 J i~ii!i,g~e!~;~;~i~ilil!il 0.34 U 0.37 U
Benzo(k)Fluoranthene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.009 J ;llil'liiQ(,gi~i,1l~!~I!!II![ 0.34 U 0.37 U

. Benzo(a)Pyrene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U iii'r,:O!04~5~i[Ji"ii!! 0.34 U 0.37 U
1~!r.i''''!I'''':'";'''~'ll';Ii:JljiIndeno(1.2,3-C.O)Pyrene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U '~:I!,,Q.£Qf§~iR~fj~ 0.34 U 0.37 U

Dibenzo(A,H)Anthracene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U 0.37 U 0.34 U 0.37 U
Benzo(G.H,I)Peryiene 0.39 U 0.39 U 0.39 U 0.38 U 0.38 U 0.38 U 0.37 U 0.37 U I~J!m!m!'9.~1l~~I~!!~W 0.34 U 0.37 U
2-Methylnaphthalene - - - - . - 0.37 U 0.37 U 0.37 U - II-
TOTALPAH NO NO NO NO NO NO NO NO 0.471 NO NO
2-Fluorobiphenyl(30-115) 36.6 43.1 58.7 44.3 50.3 49.5 29.9 30.4 31.3 36.7 39.8
p-Terphenyl-014(18-137) 61.6 93.1 96.5 94.7 91.2 96.4 87.9 75.3 90.3 77.2 101
1,2-0ichlorobenzene-d4(20-130) 25.6 24.2 32.1 29.9 36.9 35.9 22.6 27.2 9.2 10.3 20.9

Notes: Sample 10 - 21#1 Indicates boring number 21, sample 1.
Method 8270 -In Test Methods for Evaluating organic and Inorganic Wastes. PhyslcaVChemlcal Methods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J - Indicates an estimated value below accurate quantltatlon limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-) - No analysis reported for this compound.
Last three rows of table· Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given in parentheses.
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Table A35. (Page 5 of 6). Ammunition Buming Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of subsurface soils for PAHs using EPA
Method 8270 (semlvolatlle organics). Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown In gray. Total PAHs are the
sum of all detectable PAH concentrations.

BORING & SAMPLE NO.
ANALYTE 25#2 28#1 28#2 28#3 29#1 29#2 31#1 32#1 33#1 33#10 34#1
Naphthalene 0.3,7 U 0.37 U 0.37 U 0.37 U . 0.37 U 0.37 U W~!(91Q6~;~Ji~!:i 0.37 U 0.39 U 0.39 U 0.39 U
Acenaphthytene 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Acenaphthene 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Fluorene 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Phenanthrene 0.37 U i:!ili!iprQ3f,:[~][ml 0.37 U 0.37 U m~~~or6'3lJ1ro;m~!il1[o'r636ij:m~ml~~:15:'Q57<1~mli!1 0.37 U 0.39 U 0.39 U 0.39 U
Anthracene 0.37 U . 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Fluoranthene 0.37 U ' 0.37 U 0.37 U 0.37 U i:~I9,~q~JEI 0.37 U 1~!~:,9:~93~j!~~~ 0.37 U 0.39 U 0.39 U 0.39 U
Pyrene 0.37 U 0.37 U , ,~:.3.7,,:!,.. 0.37 U lii[i!~.QAg,~~tir~,m!iil 0.37 U ,~m:~;Qi9~,§,!l~~!:!' 0.37 U 0.39 U 0.39 U 0.39 U
Chrysene 0.37 U 0.37 U Ill!i~~[o~:~i~~J'!!['i 0.37 U mii\l~ol'o!1~lr~~lm 0.37 U 1f;:~;i~Q]023:!I~.!i~!;1 0.37 U 0.39 U 0.39 U 0.39 U
Benzo(a)Anthracene 0.37 U 0.37 u' ""'o~3i"(r 0.37 U '"''''''ir37'''U 0.37 U """O::rrU"'" 0.37 U 0.39 U 0.39 U 0.39 U
Benzo(b)Fluoranthene 0.31 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Benzo(k)Fluoranthene 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Benzo(a)Pyrene 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Indeno(l,2,3-C,O)Pyrene 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Oibenzo(A,H)Anthracene 0.37 U 0.37 U ,0.37 U 0.37 U 0.37 U, 0.37 U ,,', 0.37 U 0.37 U 0.39 U 0.39 U 0.39 U
Benzo(G,H,I)Perytene 0.37 U 0.37 U IIllig~Q...~a~Jmil 0.37 U 0.37 U 1~~,~1YI~jl~9l.Q2§J~qj~~U 0.37 U 0.39 U 0.39 U 0.39 U
2-Methylnaphthalene •••• - • • • - - I~ -
TOTAL PAH NO 0.037 0.044 NO 0.123 0.072 0.205 NO NO NOD
2-Fluorobiphenyt(30-115) 40.9 48.6 41.3 46.3 33.5 46.2 30.9 54.8 49.9 54.1 57.5
p-Terphenyt-D14(18-137) 98 101 96.4 ~9.6 103 84 99.1 96.8 100 98.7 97.7
1,2-0ichlorobenzene-d4(20-130) 30.6 39.6 28.8 33.4 14.4 21.7 19.8 35.3 25.6 33.6 40.5

Notes: Sample 10 - 33#1 indicates boring number 33, sample 1. 33#1 D Indicates a field duplicate for boring 33 sample 1.
Method 8270 -In Test Methods for Evaluating organic and inorganic Wastes, PhysicaUChemical Methods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J - Indicates an estlmoted value below accurate quantitatlon limits
U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-) - No analysis reported for this compound. .
Last three rows of table - SurrogatJ recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given in parentheses.
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Table A35. (Page 6 of 6). Ammunition Bumlng Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of subsurface soils for PAHs using EPA
Method 8270 (semlvolatlle organics). Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown in gray. Total PAHs are the
sum of all detectable PAH concentrations.

BORING & SAMPLE NO.
ANALYTE ' 34#2 35#1 35#2 36#1 37#1 37#10 38#1 38#2
Naphthalene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Acenaphthylene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Acenaphthene , 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U

, Fluorene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Phenanthrene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Anthracene 0.39 U 0.39 U 0.39 Ur0103.!i'!lJ'!I 0.35 U 0.34 U 0.39 U 0.39 U

1!~,~.t1l''''''''"''''fIQI',iI'' ..,M', "'l... .U "i,
Fluoranthene 0.39 U 0.39 U )1'1,;1,0;023:1' I ii,[' 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Pyrene 0.39 U

:'.lllrbi':r!,1]'I:!111(11~!~I'!I'i~r:!j,1
0.34 U 0.39 U 0.39 U0.39 U 1Iiill\~iQZ~HI~~11 0.34 U . 0.35 U

Chrysene 0.39 U 0.39 U ~lmJIllI 0.34 U~ 0.34 U 0.39 U 0.39 U
ill< "1Jj4J,I;I, '.... ' I ~J" " .. 1"'~I~· .....1 i~ ,

Benzo(a)Anthracene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Benzo(b)Fluoranthene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Benzo(k)Fluoranthene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Benzo(a)Pyrene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Indeno(1,2,3-C,O)Pyrene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Oibenzo(A,H)Anthracene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
Benzo(G,H,I)Perylene 0.39 U 0.39 U 0.39 U 0.34 U 0.35 U 0.34 U 0.39 U 0.39 U
2-Methylnaphthalene . . . . . . . - . II
TOTAlPAH NO NO 0.065 0.036 0.Q18 NO NO NO
2-Fluorobipheny/(Surrogate (30-1 52.8 48.6 51.8 34.9 48.1 46.5 31.2 32.2
p,Terphenyl-D14(Surrogate (18- 103 98.9 104 82.3 94.2 72.6 93.1 99
1,2-Dlchlorobenzene-d4(Surrgga 36.6 25.5 32.2 19 30.4 38.9 20 14.2

Notes: Sample 10· 37#1 Indicates boring number 37, sample 1. 37#10 Indicates a field duplicate for boring 37 sample 1.
Method 8270 -In Test Methods for Evaluating organic and Inorganic Wastes, PhysicaVChemical Methods, SW846, Third Edition, November 1986, with July 1992 Revisions.
J - Indicates an estimated value below accurate quantltatlon limits

. U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-) - No analysis reported for this compound.
last three rows oftable - Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries (defined by the method) are given in parentheses.



Table A36. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Summary of results by PAH analyte of analyses of subsurface solis using EPA Method 8270 (semlvolatlle
organics) .

19#1 31#1, [2J
NO I [OJ
NO (~

NO ~J

6#1, 11#1 17#1, 17#219#1, 23#3,28#1, 29#1 28#2, (10J
31#1,
19#1, (1)
19#1 (1J

TOTAL NO. BORINGS

WITH SPECIFIC PAH

MAXIMUM LOCATION INDUSTRIAL SOILS

CONC.MG/KG OF MAXIMUM RBCMG/KG

0.12J 19#1 41000n
NO NO no RBC
NO NO 61000n
NO NO 41000n

0.21J 19#1 noRBC

0.015J 19#1 31000n
O.18J 19#1 no RBC

1 0.066J 19#1 41oo0n
1 0.076J 19#1 31000n
1 0.064J 6#1 390c
1 0.031J 6#1 3.90c
1 0.071J 6#1 3.9Oc
1 0.037J 6#1 39.0c
1 D.034J 6#1 0.39c
1 0.13J 23#3 3.9Oc

NO NO 0.39c ,
0.13J 23#3 II noRBC '

2

2

2
2
2
1
1
1
1

7

3

2

6
6
5
2
2
2
2
1

(9)
(9)
(8)
(4)
(4)
(4)
(4)
(2)
(0)
(6J

OCCURRENCE BY STATION

6#1, 11#1 17#1, 17#2 19#1, 23#3, 29#1, 31#1 35#2,
6#1, 11#117#1, 17#219#1, 23#3,29#1,31#135#2,
6#1, 17#219#1, 23#328#2, 29#1,31#1,37#1
6#1, 17#219#1, 23#3,
6#1, 17#219#1, 23#3,
6#1, 17#219#1, 23#3,
6#1, 17#219#1, 23#3,
6#1, 23#3,
NO
6#1, 19#123#3, 28#229#2, 31#1,

PAH

Anthracene
2-Methylnaphthalene

Low Molecular Weight PAHs
Naphthalene '
Acenaphthylene
Acenaphthene
Fluorene,'
Phenanthrene

High Molecular WeIght PAHs
Fluoranthene
Pyrene
Chrysene
Benzo(a)Anthracene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-C,O)pYrene
'Olbenzo(A,H)Anthracene
Benzo(G,H,I)Perylene

»
'0
'0
(I)

::J
Q.x·
»
-l
Ol
e-m
III

Notes: NO· Not detected; No RBC • No RBC listed In reference.
RBC - Risk-Based Concentrations· Risk-Based Concentration Table, Fourth Quarter 1994.

Roy L. Smith, Senior Toxicologist (3HW15), U.S. EPA Region III.
Risk Based Concentrations are In mglkg.
Basis of RBC: c =carcinogenIc effect; n =noncarcinogenic effect
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Table A37. Ammunition Burning Ground, NWSC, Crane,
Indiana, SWMU #03/10. Summary of results of analyses of
subSUrface solis collected August 1993 for polycyclic aromatic
hydrocarbons using EPA Method 8270 (semlvolatlle organics) .

Number of Different Total Sample
Station PAHs Detected PAHs (mg/kg)
6#1 10 0.419
11#1 3 0.066
17#1 3 0.075
17#2 8 0.283
19#1 12 0.823
23#3 10 0.471
28#1 1 0.037
28#2 2 0.044
29#1 4· 0.123 II
29#2 2 0.072
31#1 6 0.205
35#2 3 0.065
36#1 1 0.036
37#1 1 0.018
MAX 12 0.823
MIN 1 0.018
MEAN 5 0.2209
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Table A38. (Page 1 of 2). Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of analyses of method blanks for PAHs using
EPA Method 8270. Concentrations are mg/kg. Method blanks are shown for associated group of sample analyses as Indicated on page 2. Except as
Indicated all samples from a boring were analyzed as a group. .

METHOD BLANK
PAH ANALYTE MB1 MB2 MB3 MB4 MBS MBG MB 7 MBS MB9 MB 10

Naphthalene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Acenaphthylene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Acenaphthene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Fluorene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Phenanthrene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Anthracene 0.33' U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Fluciranthene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Pyrene 0.33 U 0.33 U 0.33 U 0.33. U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Chrysene . 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Benzo(a)Anthracene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Benzo(b)Fluoranthene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Benzo(k)Fluoranthene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Benzo(a)Pyrene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Indeno(1,2,3-C,D)Pyrene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Dibenzo(A,H)Anthracene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Benzo(G,H,I)Perylene 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
2-Methylnaphthalene - - - - - - - 0.33 U - 'g-
2-Fluorobiphenyl(Surr (30-115» 56.2 56.2 60.6 61.9 57.1 57.1 61.9 60.4 45.97.3
p-Terphenyl-D14(Surr (18-137» 89.3 89.3 92.0 79.8 94.5 94.5 79.8 87.8 ' 88.2 114
1,2-Dlchloroben.-d4(Surr (20-130» 37.7 .37.7 42.5 45.3 35.4 35.4 45.3 49.1 21.3 38.6
Note:
U - Compound was analyzed for but not detected. Detection limits are gIven before the U symbol.
EPA Method 8270 -In Test Methods for Evaluating Organic and Inorganic Wastes, PhyslcaVChemlcal Methods SW846, Third Edition, November 1986, with July 1992 revisions.
(-) - No analysis reported.
Dup - Duplicate sample.
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00 Table A38. (Page 2 of 2). Ammunition Buming Ground, NWSC, Crane, Indiana, SWMU #03/10. ·Results of analyses of method blanks for PAHs using

EPA Method 8270. Concentrations are mg/kg. Method blanks are shown for associated group of sample analyses as Indicated. Except as indicated all
samples from a borfng were analyzed as a group.

METHOD BLANK
PAH ANALYTE
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo(a)Anthracene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-C,D)Pyrene
Dibenzo(A,H)Anthracene
Benzo(G,H,I)Perylene
2-Methylnaphthalene
2-Fluorobiphenyl(Surr (30-115»
p-Terphenyl-D14(Surr (18-137»
1,2-Dichloroben.-d4(Surr (20-130»

MB 11

0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

. 0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

57.3
114

38.6

MB12

0.33 U
0.33 U
0.33 U
0.33 U

'0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

60.6
92.0
42.5

MB13

0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

30.8
65.2
24.8

MB14

0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

61.9
79.8
45.3

MB16

0.33 U
0.33 U
0.3.3 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U
0.33 U

45.9
88.2
34.0

METHOD BLANK/SAMPLE ASSOCIATIONS
MB 1· borings 5, 6, 8, 13, and 8 Dup.

MB 2· borfngs 1, 2, 3, 7, and 9

MB 3· borings 12 and 14.

MB 4· boring 36.

MB 5· borings 37 and 1 Dup.

MB 6· borings 21,24,34, and 37 Dup.

MB 7· borings 21,24,34, and 37 Dup (second blank).

MB 8· borings 10, end 11.

MB 9· boring 29 (sample 2).

MB 10· borings 31,32,25,28, and 29 (semple 1).

MB 11 • borings 38, 35, 33, end 33 Dup.

MB 12 • boring 22.

MB 13· borings 19,23 (samples 1 & 2), 17 (samples 1 & 3), and 16.

MB 14· borings 15 and 16 Dup.

MB 15 • borings 17 (sample 2) end 23 (sample 3).

II

»
'0
'0
(1)
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Note:
U - Compound was analyzed for but not detected. Detection limits are given before the U symbol.
EPA Method 8270 -In Test Methods for Evaluating Organic and Inorganic Wastes, PhyslcaVChemical Methods SW846, Third Edition, November 1986, with July 1992 revisions.
(-) - No analysis reported .
Dup - Duplicate sample.



Table A39. Ammunition Burning Ground, NWSC, Crane, Indiana, SWMU #03/10. Results of
analyses of equipment rinses and field tiiimk for polycycfic aromatic hydrocarbons using EPA Method
8270 (semivolable organics) .

ANAlYTE
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene

RNS1
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U

RINSE AND FIELD BLANK mg/I (PPM)

FLO BlK RNS2 RNS3 RNS4
0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U. 0.10 U ·0.10 U
0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U

RNS5
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U

0.10 U 0.10 U 0.10 U 0.10 U

0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U {l.10 U
0.10 U 0.10 U 0.10 U\ 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10.U

0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U
0.10. U ,0.10 U 0.10 UO.10 U

Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo(a)Anthracene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-C,O)Pyrene

. Oibenzo(A.H)Anthracene
Benzo(G,H,I)Perylene
2-Methylnaphthalene
TOTALPAH
2-Fluorobiphenyl(3Q-115)
p-Terphenyl-014(18-137)
1,2-0ichlorobenzene-d4(2Q-130)

0.10 U
0.10 U
0.10 U
0.10 U
0.10U

·0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U

NO
552
92.4
50.8

NO
68.3
95.9
51.0

NO
65.9
97.1
48.9

NO
76.7

101.0
58.9

NO
63.3
92.7
46.8

0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0~10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U

NO
74.6
95.3
56.9

Notes:
RINSE 1 - Collected 8119193; borings 10 and 11 collected this day

RINSE 2 - Collected 8121193; borings 1, 2, 3, 7, 8, 13,a~ 22 collected this,day

RINSE 3 - Collected 8122193; borings 12, 14, 22, 24, 34; 36, and 37 colleCled this day

RINSE 4 - Collected 8124193; borings 25, 28, 29, 31, il!'d 32 Collected this day

RINSE 5 - Collected 8125193; borings 19, and 23 collected this day

FIELD BlANK - eonected 8119193

Method 8270 - in Test Methods for Evaluating organic and Inorganic Wastes, PhysicaVChernical Methods,
SW846, Third Ecfmon, November 1986, with July 1992·Revisions..

U - Compound was analyzed for but was not detected. Detection limits are given before the U symbol.
(-).- No analysis reported for this compound.
(2Q-130) - Surrogate recoveries. Surrogate recoveries measure method performance. Acceptable recoveries

(defined by the method) are given in parentheses.
Method Blanks - Mehtod blanks were run with each rinse and field blank. No PAHs were detected in the

method blanks at detection fimits that were the same as above.

Appendix A Tables A59



~ Table A40. (Paga 1of 2). Ammunition 8umlng Ground., I'lWSC, Crane, Indiana, SWMU #03110. Results of Inorganic analyses of subsurface soli samples. See Figure 5.3.1 for sample locations. Concentrations are mglkg dry
o weight (ppm).

BORINO& ANALYTE
SAMPLE AO AL AS SA CA CD CO CR CU FE HO MO MN NA NI PB SB SN ZN TP

1.1 t.O U 6460 1.99 69.3 622 0.020 U 1.7 • 12 3.1 9350 0.100 U 710 7· 47.3 B 3.7 5.56 0.90 UN 5.00 U 9.39 56.3
1.10 1.0 U 2490 0.60 UN 35.5 3938 0.020 U 2.1 8 5.5 2.48 5230 0.100 U 397 a 8.4 33.3 a 2.4 a 4.23 0.90 UN 5.00 U 6.6 61.2
2.1 1.0 U 10100 5.24 35.4 287 a 0.022 8 7.8· 15.9 8.7 28400 0.100 U 755 231 • 42.2 a 7.8 9.99 0.90 UN 5.00 U 31.3 131
3.1 1.0 U 9150 3.83 23.1 74.4 a 0.030 a 3.3 a· 10.9 5.9 9040 0.100 U 748 49.5· 26.1 B 5.2 7 0.90 UN 5.00 U 39 120
5.1 1.0 U 12300 4.82 103 2020 0.189 a 14.2 18.8 13.7 22100 0.100 U 1440 721 87.6 a 16.4 17.2 0.90 UN 5.00 U 63.1 196
5.2 1.0 U 20300 4.02 188 16700 0.358 a 17.3 31.2 17 37100 0.100 U 2690 1650 95.6 a 42.6 14,4 0.90 UN 5.00 U 58.3 266
6.1 1.4 11700 7.70 480 5320 0.847 12.3 17.7 52.2 23600 0.100 U 2320 429 63.9 B 24.1 41.7 0.90 UN 5.00 U 17.1 222
6.2 1.0 U 10900 7.37 225 3470 0.281 B 14.7 18.8 21 28400 0.100 U 2040 1040 56 a 22.6 30,4 0.90 UN 5.00 U 130 288
7.1 1.0 U 11000 4.91 58.1 630 0.118 a 13.0· 15.8 7.7 27000 0.100 U 1030 512· 58.8 B 16.1 12 0.90 UN 5.00 U 87.5 210
7.2 1.0 U 22000 8.87 51.9 557 0.046 a 7.2· 29.5 20.2 30700 0.100 U 2820 298 • 56,4 a 17.3 14.9 0.90 UN 5.00 U 76.8 212
8.1 1.0 U 11100 5.58 116 2020 0.720 13.7 17.8 59.1 24000 0.249 1170 366 63.7 a 20.3 27.1 0.90 UN 5.00 U 86 183

8.10 1.0 U 12700 5.78 158 36000 10.953 15.7 21.4 21.4 31000 0.407 1820 731 69.9 a 29.1 24.4 0.90 UN 5.00 U 72 258
9.1 1.0 U 15900 8.42 81.8 4860 0.0938 15.0· 22.6 15.1 29900 0.100 U 1790 550 • 110 B 23.1 29.2 0.90 UN 5.00 U 60.5 188
10.1 1.0 U ooסס1 7.39 51.7 1150 0.067 a 20.4 17.1 8.8 25400 0.336 1070 875 53.1 B 18.7 13.2 0.90 UN 5.00 U 55.5 160
10.2 ·1.0 U 10400 6.70 91.8 8540 0.281 a 17.5 17.9 11.8 32300 0.294 1980 977 62.9 a 23.2 37.2 0.90 UN 5.00 U 358 289
11.1" . 1:0 U 13200 5.24 178 23300 0.876 12.1 17.5 41.9 19300 4.260 4320 493 84.2 19.2 174 1.03 aN 5.00 U 133 349
11.2 1.0 U 5550 4.81 68.9 833 0.092 a 18.4 11.5 4.9 19500 0.113 451 a 1130 38.68 15.6 11.2 0.90 UN 5.00 U 32.6 319
12.1 1.0 U 7440 8.21 132 4760 0.978 19.0 11.3 38.4 21000 7.690 968 748 63.7 B 12.7 40.9 1.48 aN 5.00 U 208 194
12.2 1.0 U 8770 8.03 50.3 145 a 0.020 U 10.9 11.4 7.1 17300 0.100 U 655 662 39.2 a 10.1, 12.6 0.90 UN 5.00 U 34.7 136
12.3 1.0 U 10700 8.32 48.9 1428 0.320 a 10.8 15.9 8.69 20300 0.100 U 1330 444 41.88 9.59 13 0.90 UN 5.00 U 35.1 181
13.1 1.0 U 12000 7.72 73.8 2490 0.200 a 13.4 18.9 12.9 28900 0.100 U 1170 568 66.8 a 24.3 12.9 0.90 UN 5.00 U 74.4 191
13.2 1.0 U 11100 7.41 57.7 1900 0.0918 14.5 18.8 9.89 24900 0.100 U 1120 510 67.2 a 19.6 11.2 0.90 UN 5.00 U 59.6 196
14.1 1.0 U 9040 4.44 70 4050 0.208 a 7.8 13.8 13 18300 0.100 U 1580 171 43.3 a 10 100 0.90 UN 5.00 U 64 183
14.2 1.0 U 9180 8.88 49.2 473 a 0.058 a 6.8 15.4 13.5 18100 0.100 U 1760 58.8 40.2 a 11.9 11.9 0.90 UN 5.00 U 48 133

'15.1 1.0 U 14100 7.51 78.1 1770 0.257 a 14.7 17.7 12.5· 19800 0.100 U 1440 368 60.98 24.5 11.9· 0.90 UN 5.00 U 62.8 114
16.1 1.0 U 9540 8.15 245 14800 1.500 13.6 20 47.1 • 41300 0.100 U 2100 543 728 22 75.8· 0.90 UN 5.00 U 996 175

18.10 1.3· 8640 8.82 127 4220 0.38'1 12.9 14.9 31.8 • 25500 0.100 U 1370 452 55.28 12.1 60.2· 0.90 UN 5.00 U 112 . 190
17.1 1.0 U 20800 5.48 463 11300 3.090 18.0 20.3 152· 24000 0.891 7730 1180 96.18 25.3 183 • 0.90 UN 5.00 U I ~58 209
17.2 1.0 U 17800 7.93 121 4860 1.060 18.2 18.6 35.2· 35000 0.396 1820 761 568 16.3 90.5· 0.90 UN 5.00 U 93 177
17.3 1.0 U 8820 10.70 55.9 1300 0.173 8 16.0 18.8 10.8· 33400 0.934 668 620 53.68 15.2 14,4 • 0.90 UN 5.00 U 167 197
19.1 1.0 U 9210 5.12 258 13800 3.870 12.2 17.5 195 • 14200 0.219 6890 882 1998 16.4 212· 1.71 8N 5.00 U 852 517
19.2 1.0 U 10600 8.97 55 1630 0.079 a 12.3 21.3 7.3· 24500 0.100 U 826 816 69.78 13.4 10.1· 0.90 UN 5.00 U 47.6 159
19.3 1.0 U 14400 7.18 77.2 1010 0.057 10.4 20.3 14· 26800 0.100 U 1640 339 43.4 8 10.9 8.9· 0.90 UN 5.00 U 51.1 247

Notes: semple 10 -1.1 Indicates borlng 1. semple 1. semple 1.10 Is a field duplicate of semple 1.1.
U•Analyte was analyzed for but not detected. Detec1lon limits are gllien before the U symbol.
8· Reported value Is Iesa than the connct RequIred DetecUon Um~ but greater than the Insll1lment Detection Limit.
W· Post-dlgesUon splke for furnace M analysis Is out of control limits (85-115'14), willie semple absorbance Is less thsn 50'14 of spike ebsorbance.
N• Spike semple RlCOY8ry notwtthln control limits.
• • Duplicate analysis no1 wtthln con1nllllmlts.
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Table A40. (Page 2 of 2). Ammunition Burning Ground., NWSC, Crene, Indiana, SWMU #03110. Resullll of Inorganic analyses of subsurface soli samples. See Figure 5.3.1 for sample locations. Concentretlons ere mglkg dry
weight (ppm).

SAMPLE AO AL AS SA CA CD CO CR CU FE HO MG MN NA NI PB SB SN ZN TP
21.1 1.0 U 7840 5.14 138 6040 0.492 BN 10.7 9.8 22.7 17600 0.338 1390 417 47.7 B 12.9 24.4 0.90 UN 5.10 91 169
21.2 1.0 U 10600 3.95 72.1 1700 0.089 BN 9.79 11.7 7.19 19100 0.100 U 1150 330 81.8 11.2 4.7 0.90 UN 5.00 U 30.8 66.9
21.3 1.0 U 9070 8.29 102 3270 0.050 BN 10.5 12.9 7.1 23200 0.100 U 1280 372 70.8 13.2 5.6 0.90 UN 5.00 U 136 97.5
22.1 1.0 U 18500 6.83 83.4 9120 0.499 B 12.5 • 25.7 34.1 25600 0.100 U 2380 950 • 126 B 20.6 31.2 0.90 UN 5.00 U 117 379
22.2 1.0 U 42000 " 3.61 141 1380 0.091 B 58.3 • 41.1 21.4 48800 0.100 U 6490 2760 420 B 84.4 25.3 0.90 UN 5.00 U 47.5 209
22.3 1.0 U 20400 17.3 69.8 17700 0.121 B 13.4 • 31.2 18.9 50400 0.100 U 3740 98.5 • 151 B 59.4 15.1 0.90 UN 5.00 U 115 196
23.1 1.0 U 12600 7.39 569 8310 3.430 14.5 22.4 45.7 • 26600 0.962 1970 574 52.8 B 26.6 37.6 • 0.90 UN 5.00 U 300 202
23.2 1.0 U 17100 7.04 82.3 4070 7.870 14.1 25.4 13.9 • 19500 0.100 U 2820 121 226 B 43.3 13.4 • 0.90 UN 5.00 U 61.1 171
23.3 1.0 U 14000 52.1 57.5 3140 0.133 B 8.1 22.2 12 • 22900 0.100 U 2120 30.8 107 B 20.1 35.1 • 0.90 UN 5.00 U 22.5 242
24.1 1.0 U 2630 2.82 58.8 115000 I 0.528 N 9.4 6.8 34.3 7810 0.100 U 17300 324 114 10.8 26.5 0.90 UN 5.00 U 90.8 116
25.1 1.0 U 11000 8.42 N 80.9 1220 0.217 B 12.7 16.5 8.89 28900 0.100 U 957 1000 69.2 B 17.8 7.8 • 0.90 UN 5.00 U 80.2 220
25.2 1.0 U 9300 5.84 N 52.9 907 0.114 B 14.4 14.3 10.2 23000 0.279 842 933 36.7 B 15.9 9.9 • 0.90 UN 5.00 U 81.1 144
28.1 1.0 U 13800 9.08 N 82.3 7080 0.376 B 11.2 20.7 32.7 28300 0.100 U 1810 302 64.3 B 17.4 30.2 • 0.90 UN 5.00 U 228 159
28.2 1.0 U 10800 7.29 N 50.8 1770 0.128 B 10:5 17.2 14.8 31000 0.100 U 1120 282 49.9 B 13 9.99 • 0.90 UN 5.00 U 188 128
28.3 1.0 U 17300 14.7 N 328 2950 2.610 22.8 38.1 94.7 49200 0.850 2580 782 71.7 B 35.8 135 • 1.72 BN 5.00 U 337 178
29.1 2.8 12900 12.1 N 290 6120 4.330 11.9 29.8 171 .. 40500 0.598 2210 698 60.1 B 20.8 344 • 8.30 N 5.00 U 2160 375
29.2 1.0 U 12500 8.23 N 158 1670 0.162 B 12 19.4 14.1 23100 0.100 U 2470 311 98.6 B 29 17.9 • 0.90 UN 5.00 U 75.3 197,;
31.1 6.6 14600 . 11.9 N 1740 20300 4.580 25.1 86.4 616 129000 0.100 U 3580 2310 755 52.4 4940 • 36.90 N 1550.00 3370 1220
32.1 1.0·U 9620 10.3 N 170 3190 3.000 18.7 21.5- 33.1 43700 0.100 U 1070 1270 49.4 B 22.2 21.3 • 0.90 UN 5.00 U 213 584
33.1 1.0 U 9390 6.29 166 12200 0.226 BN 14.9 13.9 15.3 19100 0.100 U 1170 800 88.9 B 17 18 0.90 UN 6.00 U 102 223

33.10 1.0 U 9560 7.11 254 3250 0.689 N 13.7 13.8 31.4 21200 0.100 U 1150 842 38.7 B 17.2 30.8 0.90 UN 5.00 U 123 302
34.1 1.0 U 13900 9.85 323 3240 0.423 BN 24.9 18.1 19.1 36500 0.100 U 2320 2450 ' 95.4 87.2 10.7 0.90 UN 5.00 U 79.8 148
34.2 1.0 U 9010 5.93 70.3 1140 0.039 BN 28.7 12.7 8.7 30200 0.100 U 897 1300 64 11.9 12.8 1.07 BN 5.00 U 40.6 118
35.1 3.2 21200 5.17 520 4550 2.460 N 15.2 14.9, 19.2 17100 0.100 U 1580 2540 45.4 B 19.5 351 0.90 UN 5.00 U 457 721
35.2 1.2' 17500 5.04 503 4820 2.040 12.9 13.6 143 16400 0.100 U 1390 1610 47.1 B 17.1 255 1.82 BN 5.00 U 319 807
36.1 1.0 U 5810 6.52 328 171000 2.190 13.8 16.6 138 18800 0.100 U ooסס1 61.3 85.2 B 17.5 361 2.96 BN 5.00 U 879 164
37.1 1.0 U 5890 5.87 195 3650 1.140 11.5 12.2 30.7 17900 0.100 U 2280 480 41.7 B 13.2 24.8 0.90 UN 5.00 U m 37~

37.10 1.0 U 4390 6.88 198 3950 1.200 N 9.5 8.1", 41.8 15900 0.100 U 2190 S88 38.2 B 11.7 22.1 0.90 UN 5.00 U 250
38.1 1.0 U 7760 6.32 145 961 0.313 BN 11.3 11.8 28.3 19400 0.118 782 395 29.7 B 9.5 15.7 0.90 UN 5.00 U 42.4 170
38.2 1.0 U 9110 3.37 103 510 0.098 BN 16.1 8.8 6.7 11400 0.100 U 716 1420 29.3 B 11.2 14.1 0.90 UN 5.00 U 27.5 246
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Notes: Silmp!8lrl. 1.1 Indicates boring 1,18mple 1.
U· Anal)'te WBlanalyzed for but not detected. Detection IImllllarll given befonl the U symbol.
B • Reported value Is IesI than the Contract Required Detection Um/l but greater than tha Instrument Delectfon limit
W· Post-dlges1lon Iplke for fumace AAenalysls Is out of control IIml1s (85-115%), whllel8mple ablorbahoe II lesl than 50% of spike ebsorbance.
N • Spike sample recovery not within control IImllll.
• • Duplicate analysis not within controlllmllll.
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Table A41. Ammunition Bumlng Ground., NWSC, Crane, Indiana, SWMU#03/10. Summary statistics for results of inorganic analyses of subsurface soil samples.
See Table 5.3.19 for complete data. MAX, MIN, and MEAN concentrations are mg/kg dry weight (ppm).

<1.0 (0) 2630 (24#1] 1.99 [1#1] 23.1 (3#1] 74.4 [3#1] < 0.02 [0] 6.8 (14#2) 6.8 (24#1) 3.1 (1#1) 7810 (24#1)

1.2 12405 7.29 178.2 9472.8 1.02 14.3 19.4 41.3 27153
0.81 5803 6.95 248.1 26524 1.61 4.47 11.2 93.0 16635

0.7 12405 7.291 178.2 9472.8 1.02 14.3 19.4 41.3 27153
0.91 5803 6.95 248.1 26524 1.61 4.47 11.2 93.0 16635

MEAN1
STD DEV
MEAN2
STD DEV

ANALYTE
STAT I AG (58) AL (58) AS (49) BA (58) CA (58) CD (48) CO (49) CR (58) CU (47) FE (58)
MAX 6.59 (33#1] 42000 (22#2) 52.10 (23#3) 1740 (31#1) 171000 (36#1) 7.87 (23#2) 28.7 (34#2) 86.4 (31#1) 616 (31#1) 129000 (31#1]

MIN

< 0.10 [0] 451 [11#2] 30.8 [23#3] 26.1 [3#1] 3.7 [1#1] 4.7 [21#1] - < 5.0 [0] 9.39 [1#1] 56.3 [1#1]

0.392 2371 804.4 88.2 21.3 49.1 - 31.6 248.8 245.2

1.132 2750 641.1 106.70 14.8 88.7 - 202.9 533.9 191

0.356 2371 804.4 88.2 21.3 49.1 - 29.2 248.8 245.211

1.142 2750 641.1 106.70 14.8 88.7 - 203.2 533.9 191

MEAN1
STDDEV
MEAN2
STD DEV

STAT·.· I HG (58) MG (58) MN (50) NA (58) NI (58) . PB (58) SB n SN (58) ZN (58) TP (58)
MAX 7.69 (12#1) 17300 [12#2] 2760 (22#2] 755 (31#1] 87.2 (34#1] 361 (36#1] - 1550 (31#1] 3370 (31#1] 1220 (31#1]

MIN

Note:
AG(58) • Inorganic analyte I.e., silver. Number In parentheses is the number of subsurface soil analyses used to compute the statistic. Data qualified by a W, N,

or * (see Notes on Table 5.3.19) were not used. Field duplicates were not used in this statistical summary.
. SB (*) • All data for SB was qualified by an "N" and therefore not used for these comparisons.

2630 [24#1]- Analyte concentration In mg/kg dry weight (ppm). Number In brackets, I.e., [24#1] Is the boring (24) and sample number (1) for the MAX or MIN.
Where a MIN was the detection limit and occurred at more than one location a [0] symbol Is given.

MEAN1 - Mean was computed using the reported de~ectlon limit for those samples with results reported as < detection limits (U qualified).
MEAN2 - Mean was computed using 1/2 detection limit for those samples with results reported as < detection limits ~U qualified).
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'Table A42. Ammunition Burning Ground., NWSC, Crane, Indiana,
SWMU #03/10. Location of maximum concentrations of inorganic
constituents.
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BORING WHERE

CONSTITUENT MAXIMUM OCCURRED

12
22
23
31
33
34
36

CONSTITUENT(S)

Hg and Mg
AI and Mn
As and Cd
Ba, Cr, Cu, Fe, Na, Sn, Zn, and TP
Ag
Co and Ni
C~a and Pb

II



»
I'Tabel A43. (Page 1 of 3). Ammunition Bumlng Ground., NWSC, Crene, Indiana, SWMU #03110. Comparison of ABG subsurface solis to nearby "background samples". Rallo of0)

~ sample concentretlon to mean background concentration for a specific metal or Inorganic consmuentls given. See Table 5.3.19 for complete data. Constituents greater than 100 times
the background are shaded In grey.

RATIO ABG SAMPLE CONCENTRATiON I MEAN BACKGROUND-CONCENTRATiON FOR INDICATED CONSTITUENT
SAMPLE I AL SB AS BA CA CD CO CR CU FE PB MG MN HG NI AG NA SN ZN TP
5.1 1.4 · 1.3 2.4 6.2 9.5 · 1.5 2.6 1.4 2.3 2.0 · 1.0 3.3 1.0 2.3 1.0 2.4 1.9
5.2 2.4 · 1.1 4.4 50.9 17.9 " 2.5 3.3 2.4 1.9 3.6 · 1.0 7.6 1.0 2.5 1.0 2.2 2.6
6.1 1.4 · 2.1 11.3 16.2 42.4 · 1.4 10.0 1.5 5.5 3.1 · 1.0 4.3 1.4 1.7 1.0 0.6 2.2
6.2 1.3 · 2.0 5.3 10.6 14.1 · 1.5 4.0 1.8 4.0 2.8 · 1.0 4.1 1.0 1.5 1.0 4.9 2.8
7.1 1.3 · 1.3 1.3 1.9 5.8 · 1.3 1.5 1.7 1.6 1.4 · 1.0 2.9 1.0 1.5 1.0 3.3 2.1
7.2 2.6 · 2.4 1.2 1.7 2.3 · 2.4 3.9 2.0 2.0 3.8 · 1.0 3.1 1.0 1.5 1.0 2.9 2.1
8.1 1.3 · 1.5 2.8 6.2 36.0 · 1.4 11.4 1.5 3.6 1.6 · 2.5 3.6 1.0 1.7 1.0 3.2 1.8
8.10 1.5 · 1.6 3.7 1[1Jr9'J~1 47.7 · 1.7 4.1 2.0 3.2 2.5 · 4.1 5.2 1.0 2.3 1.0 2.7 2.5
9.1 1.9 '. 1.7 1.9 14.8 I 4.7 · 1.8 2.9 1.9 3.9 2.4 · 1.0 4.1 1.0 2.9 1.0 2.3 1.8
10.1 1.2 " 2.0 1.2 3.5 3.4 " 1.4 1.7 1.6 1.8 1.4 · 3.4 3.3 1.0 1.4 1.0 2.1 1.6
10.2 1.2 0 1.8 2.2 20.0 14.1 0 1.4 2.3 2.1 4.9 2.7 · 2.9 4.1 1.0 1.6 1.0 13.5 2.8
11.1 1.5 · 1.4 4.1 71.1 43.8 0 1.4 8.1 1.2 23.1 5.9 · 42.6 3.4 1.0 2.2 1.0 5.0 3.4
11.2 0.6 · 1.2 1.6 2.5 4.6 · 0.9 0.9 1.3 1.5 0.6 · 1.1 2.8 1.0 1.0 1.0 1.2 3.1
12.1 0.9 · 1.7 3.1 14.5 48.9 · 0.9 7.4 1.3 5.4 1.3 · 76.9 2.3 1.0 1.7 1.0 7.8 1.9
12.2 1.0 " 1.6 1.2 0.4 1.0 · 0.9 1.4 1.1 1.7 0.9 · 1.0 1.8 1.0 1.0 1.0 1.3 1.3
12.3 1.2 · 1.7 1.1 0.4 16.0 · 1.3 1.7 1.3 1.7 1.8 ," 1.0 1.7 1.0 1.1 1.0 1.3 1.8
13.1 1.4 · 2.1 1.7 7.6 10.0 " 1.5 2.5 1.9 1.7 1.6 · 1.0 4.3 1.0 1.7 1.0 2.8 1.9
13.2 1.3 · 2.0 1.4 5.8 4.6 · 1.5 1.9 1.6 1.5 1.5 · 1.0 3.5 1.0 1.7 1.0 2.2 1.9
14.1 1.1 · 1.2 1.6 12.4 10.4 · 1.1 2.5 1.2 13.3 2.1 " 1.0 1.8 1.0 1.1 1.0 2.4 1.8
14.2 1.1 · 2.4 1.2 1.4 2.9 · 1.2 2.6 1.0 1.6 2.4 " 1.0 2.1 1.0 1.0 1.0 II 1.8 1.3
15.1 1.6 " 2.0 1.8 5.4 12.9 " 1.4 " 1.3 · 2.0 · 1.0 4.4 1.0 1.6 1.0 2.4 1.1
16.1 1.1 0 2.2 5.8 44.5 75.0 · 1.6 · 2.6 · 2.8 " 1.0 3.9 1.0 1.9 1.0 37.4 1.7
16.10 1.0 · 2.4 3.0 12.9 18.1 · 1.2 · 1.6 0 1.9 · 1.0 2.2 1.3 1.4 1.0 4.2 1.9
17.1 2.4 · 1.5 10.9 34.5 n1:§,1@ · 1.6 · 1.5 0 10.5 · 8.9 4.5 1.0 2.5 1.0 17.2 2.0
17.2 2.1 0 2.1 2.8 14.3 53.0 · 1.5 " 2.2 " 2.6 · 4.0 3.3 1.0 1.5 1.0 7.3 1.7
17.3 1.0 · 2.9 1.3 4.0 8.7 0 1.4 · 2.1 " 1.2 · 9.3 2.7 1.0 1.4 1.0 6.3 1.9
19.1 1.1 · 1.4 6.1 42.1 I!~:~~i§,ll · 1.4 · 0.9 · 11.8 · 2.2 3.3 1.0 5.2 1.0 32.0 5.0
19.2 1.2 · 1.9 1.5 5.0 4.0 · 1.7 · 1.6 · 1.1 · 1.0 2.4 1.0 1.8 1.0 1.8 1.6
19.3 1.7 " 1.9 1.8 3.1 2.9 " 1.6 · 1.7 · 2.2 · 1.0 1.9 1.0 1.1 1.0 1.9 2.4
Note:
(0) • Comparison not made due to data being quallned by a W, N, or· (see notes Table 5.3.19).
Mean " Means were computed using the reported detectldn limit for those samples with results reported as < detection limits (U qualined).
Ratios· Ratios were computed using the detection limit In those cases where less than detection concentrations were reported.,
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RATIO ABG SAMPLE CONCENTRATION I MEAN BACKGROUND CONCENTRATION FOR INDICATED CONSTITUENT
SAMPLE I AL SB AS BA CA CD CO CR CU FE PB MG MN HG NI SN ZN TP

21.1 0.9 · 1.4 3.2 18.4 · - 0.8 4.4 1.1 3.2 1.9 · 3.4 2.3 1.0 3.4 1.7
21.2 1.2 · 1.1 1.7 5.2 - - 0.9 1.4 1.2 0.6 1.6 · 1.0 2.0 1.0 1.2 0.7
21.3 1.1 - 1.7 2.4 10.0 - - 1.0 1.4 1.5 0.7 1.7 · 1.0 2.4 1.0 5.1 1.0
22.1 2.2 - 1.8 2.0·, 27.8 25.0 · 2.1 6.6 1.6 4.1 3.2 · 1.0 3.7 1.0 4.4 3.7
22.2 4.9 · 1.0 3.3 4.2 4.6 · 3.3 4.1 3.1 3.4 8.8 · 1.0 11.5 1.0 1.8 2.0
22.3 2.4 · .' 4.7 1.6 54.0 6.1 · 2.5 3.6 3.2 2.0 5.1 · 1.0 10.6 1.0 4.3 1.9
23.1 1.5 · 2.0 13.4 25.4 171.5 - 1.8 · 1.7 · 2.7 · 9.6 4.8 1.0 11.3 2.0
23.2 2.0 · 1.9 1.9 12.4 [39:j!5~1 · 2.0 · 1.3 · 3.8 · 1.0 7.7 1.0 2.3 1.7
23.3 1.6 · 14.1 1.3 9.6 6.7 · 1.8 · 1.5 · 2.9 · 1.0 3.6 1.0 0.8 2.4
24.1 0.3 - 0.8 1.3 1'350i8,1 · · 0.5 6.6 0.5 3.5 23.4 · 1.0 1.9 1.0 3.4 1.1 "',
25.1 1.3 · - 1.9 3.7 10.9 · 1.3 1.7 1.9 · 1.3 · 1.0 3.2 1.0 3.0 2.1 :r

25.2 1.1 · - 1.2 2.8 5.7 · 1.2 2.0 1.5 · 1.1 · 2.8 2.8 1.0 2.3 1.4
28.1 1.6 · · 1.9 21.5 18.8 · 1.7 6.3 1.8 · 2.5 · 1.0 3.1 1.0 8.6 1.6
28.2 1.3 · - 1.2 5.4 6.4 · 1.4 2.8 2.0 · 1.5 · 1.0 2.3 1.0 7.1 1.3
28.3 2.0 · · 7.7 9.0 ffi,'30;!5m · 3.1 18.2 • 3.2 · 3.5 · 8.5 6.4 1.0 12.7 1.7
29.1 1.5 · · 6.8 18.7 It6M!~~11 · 2.4 32.9 2.6 · 3.0 · 6.0 3.7 1.0 81.2 3.7 ?t
29.2 1.5 · - 3.7 5.1 8.1 · 1.6 2.7 1.5 · 3.3 - 1.0 5.2 1.0 2.8 1.9
31.1 1.7 · - 40.8 61.9 ~22Q:();i · ,7.0 ;lf1'18:5;'1 8.3 · 4.9 - 1.0 9.4 i"~1.O:0j! 1;1'2Sj7,i,1 11.9
32.1 1.1 - · 4.0 9.7 1~~50;O:: - 1.7 6.4 2.8 · 1.4 · 1.0 4.0 1.0 8.0 5.7
33.1 1.1 · 1.7 3.9 37.2 · · 1.1 2.9 1.2 2.4 1.6 · 1.0 3.0 1.0 3.8 2.2

33.10 1.1 · 1.9 6.0 9.9 · · 1.1 6.0 1.4 4.1 1.6 · 1.0 3.1 1.0 4.6 2.9
34.1 1.6 · 2.7 7.6 9.9 - · 1.5 3.7 2.3 1.4 3.1 · 1.0 15.6 1.0 3.0 1.4
34.2 1.1 · 1.6 1.7 3.5 · · 1.0 1.3 1.9 1.7 1.2 · 1.0 2.1 1.0 1.5 1.2
35.1 2.5 · 1.4 12.~ 13.9 - · 1.2 3.7 1.1 46.7 2.1 · 1.0 3.5 1.0 17.2 7.0
35.2 2.0 · 1.4 11.8 14.7 \l1rO:l~()m · 1.1 27.5 1.1 33.9 1.9 · 1.0 3.1 1.0 12.0 7.9
36.1 0.7 · 1.8 7.7 1i.52tiJ:'li!! ~:t09;5:!1 - 1.3 26.2 1.1 48.0 13.6 - 1.0 3.1 1.0 33.0 1.6
37.1 0.7 · 1.5 4.6 11.1 57.0, · 1.0 5.9 1.1 3.3 3.1 - 1.0 2.4 1.0 6.5 3.6

37.10 0.5 · 1.9 4.6 12.1 - - 0.7 8.0' 1.0 2.9 3.0 ' - 1.0 2.1 1.0 4.6 2.4
38.1 0.9 - 1.7 3.4 2.9 · · 1.0 5.4 1.2 2.1 1.1 - 1.2 1.7 1.0 1.6 1.7
38.2 1.1 - 0.9 2.4 1.6 - · 0.7 1.3 0.7 1.9 1.0 - 1.0 2.0 1.0 1.0 2.4

:g 11"3681 A43. (Page 2 of 3). Ammunition Burning Ground., NWSC, Crane, Indiana, SWMU #03/10. Comparison of ABG subsurface soils to nearby "background samples". Ratio of
-g sample concentration to mean background concentration for a specific metal or Inorganic constituent Is given. See Table 5.3.19 for complete data. Constituents greater than 100 times the:l .
9: background are shaded In gray.
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Note:
(.). Comparlson not made due to data being qualified by 1!I W, N, or· (see notes Table 5.3.19).
Mean • Means were computed using the reported detection limit for those samples with results reported as < detection limits (U qualified).
Ratios. Ratios were computed using the detection nmit In those cases where less than detection concentrations were reported.
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~ ITabel A43. (Paga 3 of 3). Ammunition Bumlng Ground., NWSC, Crene,lndiana, SWMU #03/10. Comparison of ABG subsurface soils to nearby "background samples". Ratio of sample
(» concentration to mean background concentration for a specific metal or Inorganic consllluentls given. See Table 5.3.1'9 for complete data. MAX, MIN, and MEAN concentrations are mglkg dry weight

(ppm).

Aeo. SWMU 03/10 • All SOil BORINO SAMPLES ANALYTE PPM (MO/KGI, Al . ,SB AS BA CO CA CR CO CU FE PB MG MN HO NI AO NA SN ZN TP
Ma. 42000 · 52 1740 7.87 171000 86.4 29 616 129000 361 17300 2760 7.69 87.2 6.59 755 1550 3370 1220
Min 2630 · 2.0 23.1 0.02 74.4 6.8 6.8 3.1 7810 4.7 451 30.8 <0.10 3.7 <1.0 26.1 <5.0 9.39 56.3

, Mean 12405 · 7.3 178.2 1.02 9472.8 19.4 14 41.3 27153 49.1 2371 804 0.39 21.3 1.2 88.2 31.6 248.8 245.2
ABG Background SOli Borlngal, 2, and 3 (03110-1"'3-1,03110·2·83-1, and 03/10-3-83·1)

Ma. 10100 · 5.2 69.3 0.03 622 15.9 · 6.7 28400 9.99 755 · <0.10 7.8 <1.0 47.3 <5.0 39 131
Min 9150 · 2 23.1 <0.02 74.4 10.9 · 3.1 9040 5.56 710 · <0.10 3.7 <1.0 26.1 <5.0 9.39 56.3
Mean 8570 · 3.7 42.6 0.02 327.8 12.9 · 5.2 15596 7.52 738 · < 0.10 5.6 <1.0 38.5 <5.0 26.6 102.4

COMPARISON OF BACKOROUND WITH ABO SOilS FOR SPECIFIC ANAlYTE. OREATER CONCENTRATION IS INDICATED
I AL SB AS BA CO CA CR CO CU FE PB MO MN HO NI AO NA SN ZN TP

MI' ABO · ABO ABO ABO ABO ABO · ABO ABO ABO ABO · ABO ABO ABO ABO ABa ABa ABa
Mean ABO · ABO ABO ABO ABa ABO · ABO ABO ABO ABO · ABO ABO ABO ABa ABa ABa ABa

RATIO ABa MAX I BACKGROUND MAX
4.2 · 9.9 25.1 262.3 274.9 5.43 · 91.9 4.5 36.1 22.9 · 76.9 11.2 6.59 16.0 310.0 86.4 9.3

'RATIO ABG MEAN I BACKGROUND MEAN
1.4 - 2.0 4.2 51.0 28.9 1.5 · 7.9 1.7 6.5 3.2 - 3.9 3.8 1.20 2.3 6.3 9.4 2.4

RATIO ABG MIN I !!ACKGROUND MIN
0.3 · 1.0 1.0 2.6 1.0 0.6 · 1.0 0.9 0.8 0.6 · 9.8 1.0 1.7 1.0 1.3 1.0 0.5

Note: II
("). All data quallfled by a W, N, or· (see notes Table 5.3.19) not used for these comparisons. Field duplicates elso not used for these comparisons;
(-) - Comparison not made due to data being out of conlrolllmits.
Mean - Means were computed usIng the reported detec1lon limit for those samples with results reported as < detection IImlls (U qualified).
Ratios· Rallos were computed using the detection limit In those cases where less than detection concentralloiiii were reported.
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Table A44. Ammunition Buming Ground., NWSC, Crane,lndiana, SWMU #03110. Comparison
of results of inorganic analyses of ABG subsurface soil samples to EPA Region III RBCs (risk-based

concentrations) for industrial soils:' Concentrations are mgJkg dry weight (ppm). Table entries
shaded in gray indicate mean or max ABG surface soil concentration greater than the RBC.

5100 n
310 n

20000 n
5100 n

5100 n CR(VI)
61000 n
38000 n

610000 n
310000 n

1000000 n
410 n
1.6 C

310 n
72000 n

510 n

RaC
R1SK-BASED CONCENTRATIONS·

INDUSTRIAL SOIL

(49)
7.29

178.2
1.02

9473
19.4
14.3
41.3

27153
49.1

2371
804

0.392
21.3

1.2
88.2
31.6
249

24,5.2

ABG SURFACE SOIL

MAX MEAN

42000 12405

52.1
1740
7.87

171000
86.4
28.7
616

129000
361

17300
2760
7.69
87.2
6.59
755

·1550
3370
1220

ANALYTE

AL
S8
AS
AS
8A
CD
CA
CR
CO
CU
FE
P8
MG
MN
HG
NI
AG
NA
SN
ZN
TP
Notes:
Risk-Based Concentrations·· Risk-Based-Concentration Table, Fourth Quarter 1994.

Roy L Smith, Senior Toxicologist (3HW15), U.S. EPA Region III.

Risk Based Concentrations are in mglkg. Basis of RBC: c =carcinogenic effect

Basis of RBe: c = carcinogenic effect; n = noncarcinogenic effect

MEAN - Mean computed using the reported detection limit for those samples with results .

reported as < detection limit (U qualified). See Table 5.3.20.

(-) - No risk-based concentration available.

(#) - Number of samples that exceeded the occupational soil risked-based concentration

CR(VI) - Chromium VI aM compounds.

Appendix A Tables A67



» Table A45. Ammun~lon Burning Ground., NWSC, Crane, Indiana, SWMU 1103110. Method blanks associated with the. analyses 01 ABG ~ubsurface soli samples lor Inorganic constituents. Concentrations are mglkg dry weightm
00 (ppm).

ANALYTE
BLANKIO I AG AL AS BA CA CD CO CR CU FE HO MO MN NA NI PB SB SN ZN
MBI 1 U 2U 0.2 U 2U 22.3 B 0.02 U 1.5 B 1 U 0.6 U 5.4 N/A 27 U 0.6 U 26 B 1 U 0.61 0.3 UN 5U 2.3
MB2 1 U' 6.9 B 0.2 U 2U 85.7 B 0.078 B 1.5 U 1 U 0.6 U' 5.6 B N/A 27 U 0.6 U 20U 1 U 4 U' 0.3 UN 5U 7.7
MB3 1 U 3.5 B 0.2 U 2U 23.2 B 0.043 BN 1.5 U 1 U 6U 4B 0.100 U 27 U 0.6 U 20.1 B 1 U 4U 0.3 UN 5U 11.3

'MB4 1 U 8.2 B 0.2 UN 2U 87.4 B 0.02 U 1.5 U 1 U 0.6 U 7.4 B N/A 27 U 0.6 U 20U 1 U 4 U' 0.3 UN 0.05 U 7.8
MB5 1 U 5.6 B 0.2 U 20 U 45.6 B 0.086 BN 2.7B 1 U 0.6 U 6.2 B N/A 27 U 0.6 U 20U 1 B 4U 0.3 UN 5U 2.3
MB6 1 U 3.4 B 0.2 U 2U 20 0.024 B 1.5 U 1 U 0.6 U 4.6 B N/A 20 U 0.6 U 20 B 1 U 0.4 0.3 UN 0.05 U 1.3 B
MB7 1 U 4.7 B 0.2 U 2U 20U 0.02 U 1.5 U' 1 U 0.6 U 2.5 U NlA 27 U 0.6 U' 26.4 B 1 U 0.44 0.3 UN 5U 1.3 B
MB8' 1 U 3.2 B 0.2 U 2U 200U 0.024 B 1.5 B 10 B 1.1 4.5 B N/A 27 U 0.7 B 20.3 B 1 U 0.4 0.3 UN 5U 1 U

Note:
BLK DGST 1• Blank Digest run with samples from OOrlngs 12, 14,38,37, end 1 Dup
BLK DGST 2· Blank Digest run with samples from OOrlngs19, 23, 17, 16, 15, and 16 Dup
BLK DGST 3· Blank Digest run with samples from OOrlngs 21,24,34, end 37 Dup.
BLK DGST 4· Blank Digest run with samples from OOrlngs 31, 32, 25, 29, end 28.
BLK DGST 5 • Blenk Digest run with samples from OOrlngs 38, 35, 33, end 33 Dup.
BLK DGST 6· Blenk Digest run with samples from OOrlngs 5, 6, 8, 13, snd 8 Dup.
BLK DGST 7· Blank Digest run with samples from OOrlngs 1, 2, 3, 7, 9, end 22.
BLK DGST 8· Blank Digest run with samples from OOrlngs 10 end 11.
U • Analyte was enelyzed for but no1 detected. Detectfon IImts era given before the U symbol.
B • Reported value Is less then the COnllact Required Detectfon Limn but graeter then the Instrument Detection Limn
N • Spike reCOll'llry not within controilimne
•• Duplicate enelysls not within controilimne.

II

~
'C
'C
11l
;:,
a.x·
~

-4
Ql
C'
iii
CIl



Table A46.· Ammunition Burning Ground., NWSC. Crane, Indiana, SWMU 1103/10. Results of analyses of equIpment rInses and field blanks associated with the sampling of subsurface salls for Inorganic
analytes. Concentrallons are mgn (ppm).

l>
"0
"0
(\)
::J
Cox·
l>
-l
III
0­
m
'"

BLANK 10 r AL se AS BA CD CA
RINSE 1 0.311 0.0030 U 0.0020 U 0.021 B 0.00088 B 14.6
FIELDBlK 0.308 0.0030 U 0.0020 U 0.028 B 0.0lJ020 U 16.3
RINSE 2 0.159 B 0.0030 U 0.0020 U 0.020 U 0.00020 U 14.9
.RINSE3 0.204 0.0030 U 0.0020 U 0.020 U 0.00020 U 14.9
RINSE 4 0.128 B .. 0.0030 U 0.0020 U 0.020 U 0.00020 U 15.6
RINSE 6 0.127 B 0.0030 U 0.0020 U 0.020 U 0.00020 U 16.1

Note:
RINSATE end FIELD BLANK DESCRIPTION
RINSE 1· COIected 8120193; boltngs 10 end 11 celected ~I day
RINSE 2· CoIecled 81231113; boltngs 1,2,3,7,8. 13, and 22 coIected~I day
RINSE 3· CoIected 8123193; boltngs 12, 14.22.24.34.36. and 37 coIected~I day
RINSE 4. CoIecled 8125193; boltngs 25. 28, 29. 31. and 32 coIecled~I dly
RINSE II· CoIecled 8126193; boltngs 19. end 23 coIecled ttla day

.FIELD BLANK· COIected 8120193

CR CO CU FE PB MG MN
0.010 U 0.015 B 0.0060 U 0.635 0.0024 B 3.25 B 0.025
0.010 U 0.024 B 0.0060 U 0.675 0.0032 3.61 B 0.030
0.010 U 0.018 BN 0.0060 U 1.81 0.0010 U 3.22 B 0.049
0.010 U' 0.020 B 0.0060 U 1.73 0.0020 B 3.11 B 0.056
0.010 U 0.024 B 0.0060 U U9N 0.0010 U 3.42 B 0.047
0.010 U 0.028 B' 0.0060 U 2.93 0.0010 U 3.36 B 0.072

HG NI AG NA SN ZN TP
0.0002 U 0.010 U 0.010 U 5.46 0.050 U 0.029 0.2 U
0.0002 U 0.010 U 0.010 U 5.19 0.050 U 0.075 0.2 U
0.0002 U 0.010 U 0.010 U 5.20 0.050 U 0.010 U 0.2 U
0.0002 U 0.010 U 0.010 U 5,44 0.050 U 0.017 B 0.2 U
0.0002 U 0.010 U 0.010 U 5.27 0.050 U 0.010 U 0.2 U
0.0002 U 0.010 U 0.010 U 5.13 0.050 U 0.010 U 0.2 U

»
(J)
CD

u•AneIyla wei eneJyzed for but notdeIecled. Detec:tlon Imta are~ before the U I)'1lbol
B· Reported vaUll II leU than hl eonnct Rt4Ared Detecllon UrrIt bUllJ'eater than the InsWnent Detacllon Urrlt
N· SpIke rectN«'f notvd~ caftllrr/II
•• Duplcate anaIyaIa notvd~n ccmollrrlts.

II
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Hole No 03/10-1-93

...... 71

DRILLING lOG I~UTH ATLANTIC
INSTALlATtON I~ET 1

WILMINGTON DISTRICT orl S>£(TS

L PRO.£CT ABG 03/10 RFI PART2. PHASE JII SOILS 10. SIZE »CJ TYPE or BIT 3" 01A. SHELBY TUBE
N<:;W~~ ~RAN' INnw". 1l DATlJIr,I: F'OR ELEVATION SHOWN rr811 Of' IISl)

2. LOCATtON~ cr~ MSL
See Borin<> Location Moo 12. wNU'ACTt.RER"S DESIGNATION OF' DRIll
3. DRUHC AGENCY FAlLING 1500
WATERWAYS EXPERIMENT STATION 13. TOT~. ~ OVER· :OCSTlJRSD) :U>OSTLOllltO
... HOlE NO. CM 6h1wn CJIJ drtIwIn; _

:03110+93
8lRDE~S TNCEN : l-Chemical

(IIWJ f1ItI tUlQrl
'4. TOTAL NI.JWB£R CORE BOXES N/As. __ or llRUER

ELASTIC BROWN/VON NIXON ~. D.EVATION GROI.N) WATER

6. DCRECTlON or HOlE 16. DATE HOlE :STMTEO :COWPl.£TED

00 V£RTICAl. 0 INCLI<£l) DEC. F"ROIoI VERT. : 8/21/93 : 8/21/93
17. ELEVATION TOP or HOLE

7. TI-IOCfr€SS or 0\'ERBl.R)(N 1.0' 18. TOlAI.. CORE RECOVERY FOR BORIoIC N/A x
8. DEPTH DRl.l£D MO R'OOC N/A 1$1. SlCNATLRE Of INSPECTOR
~. T01 .... D£PiH or HOlE 1.0' LARRY BENJAMIN

FT
a.ASSI'ICATION OF I.IATER1Al.S ' CORE

BOX OR R[WNlKS
EL[VAT1QN C£PT>l LEC£Nl RtCOV- s-LE ((;rl111ng 11-. wdtJr' .bs&. dtdh d

0,
il)tucrl~ ERY NO. W'fIdIr:tt'Irr;. ft." slqdflOf1TtJ. . , .

~
CH. Brownish orange. fat NOTE' Sample w/3" dia.

cloy. 3.O· long Shelby tube
1 HNU· 0 f-lOat 0"-12" TIME 1515

:~ RFFUSAL 0 1.0' Duplicate sample ·5 token
1

BOTTOM OF HOLE 1.0' NOTE:
Hole was dry during drilling

NOTE: Soils field classified and after completion. -- in accordance with the Unified
Soil Classification System. .

- -

- i-

- i-

-: -
- ~

- t--

- t--

- f-

....: t---

....: f-

- -

-= -

-= --
:

-= -

~ -

- f-

: B-1
ENG FORM 1836 PREVIOUS £!lITlCNS ARE c8s0t.£1£. IPflOJECT IHOlE NO.

82
Appendix B Boring Logs



Hole No 03/10-2-93

..... 71

DRILLING LOG I~UTH <,o,TLANTIC
INSTNJ.AlION J~ET 1

WILMINGTON DISTRICT or1 S>tEETS

L PRO.IECT ABG 03/10 RFI PART2. PHASE III SOILS 10. SIZE N#J TYPE Of" en 3" DIA. SHELBY TUBE
NSWC CRANF" INOIANA 11. O....TUW rOR nEVATION SHOWN fT8JJ cr IISU

2. LOCATION tCotnIlMIW tr SIt:1nDn1 MSL
SEE BORING LOCATION MAP 12...........ACT~[R'S D£SICNATION or DRLL
3. DRLL.NG AGENCY FAlLING 1500
WATERWAYS EXPERIMENT STATION

13. TOT~. Of' OVER- :DI$TlRBED :t.IOSltRBED
4. HOLE NO. (As ItDtm Q'l~ rme

: 03/10-2-93
BURDEN· SAMPLES TMEN : 1-chemicol

ond rn. rurtwJ
14. TOTAl. Nl..IJ,,(8[R CORE BOXES N/A

5. N.tK ~ DRI..LER
ELASTIC BROWN/VON NIXON 1:), ELEVATION CROUNJ WATER

6. DRECTION OF' HCll£ 16. DATE HOLE :STAATED :COWPlETED

llZJ VERTlCI<. 0 IICUNEIl Dec. f"ROW VERl. : 8121193 : 8/21/93
t7. tL£VATION TOP or HOI..[

7. T>tClO<ESS OF OVERIlUlllEN lO' 18. TOTN. CORE RECOVERY FOR 80RNC N/A •a. O(PTH DRl..LED NYO ROCK N/A 19. SlCNATURE OF' I'fSPECTOR
9. TOTN.. DEPTH Of HOI.[ lO' LARRY BENJAMIN

FT
CLAS'SI'ICATION or MATERIALS

• call: eo,,,,, RE""""S
ELEVATION Il(PTH U:CENO R[cov· .........E tDr/Ulro "_.... bU.dt1tI" d«>=t_ ERy NO. wed1Wtn(;.1tC." $Igtt1Ict:r1J. O. < . ,

-

~
CH. Brownish orange, fat NOTE: Sample w/3" dio.

- cloy 3.0' long Shelby tube

-= 100l 1 HNU- 0 -
~ 0"-12" TIME 1545

1 RF"F"II<;AI III '0'

BOTTOM OF HOLE III 1.0' NOTE:
Hole was dry during drilling

- NOTE: Soils field classified and after completion.
~in accordance with the Unified -

Soil Classification Sys tem.

- ~

- ~

....:: ~

.~
~-=

..: t-

..: ~

- t-

- t-

- - ~

~
-

- ~

:
- ~

- -

- -

- ~

- ~

B-2
ENG FORM1836 PRE\IlOUS EllITIOOlS Nlt 0IlS0lm. IPIlll.£CT INOlE NO.
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Hole Na 03/10-3-93
DRILLING LOG DMSlON INSTH.LATION I~ET 1

SOUTH ATLANTIC WILMINGTON DISTRICT ",1 SHEETS
, PAOJECT ABG 03/10 RFI PART2, PHASE III SOILS 10. SlZE-"NtO TYPE Of BIT 3" DIA. SH'LBY TUB·

NSWC CRANE INDIANA n. OATIM fOR [LEVAT1ClN SMOWN rr8J/ tJf IISU
2. LOCATtON~ IT S1«1tW MSL
SEE BORING LOCATION MAP t2. IoUHJF'ACTURER"S DESIGNATION or DRl.L
J. ORD.lHC N;[NCY FAILING 1500
WATERWAYS EXPERIMENT STATION U. T01~.Of' OVER· :DIST\JRStl) :UtOST~D
... HOLE NO. W Ih:wn Q') drotIfrr; nn.

: 03/10-3-93
BlImEN SAMPlES TNCEN : 1-chemical

tft1 fIJ. turbJrJ
... TOToIl. ......eER CORE BOXES N/A

~. IWtE Of ORUER
'15. ELEVATM)N CROUND WATERELASTIC BROWN/VON NIXON

&. DIRECTION Of HOlE 16. OAT( HCll£ :STMTED :COWPLETEO

!Xl VERTICoIl. 0 NCUlED DEC. f'ROU VERT. :8121/93 : 8/21/93
17. EtEVAT10N TOP OF HOLE

7. TtOCKJo£SS Of" OVERBlRDEN 2.1' 16. TOTN. CORE RECOVERY fOR BQRI\IC N/A X
e. DEPTH DRLLEO NrO ROCK N/A 19. SlCNATURE OF NSPEC'TOR
e. TOTAI.. DEPTH Of' HOLE 2.1' LARRY BENJAMIN

FT tlASSt"lCATION Of WATER1AtS X CORE BOX OR Rt~NlI<S
EUVATZON DEPTH L£Cl:ND RECOV- SNolPL£ {/J"'1l1trg fJ_Wf1Ier' .... .,.,rs

n.
<Dosu1#1onl ERY HO. """"'1tr).ft-.IfI1r,rtfIctrlJ. . . ,

- ML. Brownish oronge. NOTE: Somple w/3" dio.
: sondy silt

3.0' long Shelby tube

-= HNU·O f-
: TIME 1605
- 1

1-= 100r. f-

1 b"-24' NOTE:
Hole. was dry during drilling
ond ofter completion. f-

: .
:

f-2- REFUSAL 0 2.1'

~
BOTTOM OF HOLE 0 2.1' I--

NOTE: Soils field c10ssified ~
:: in occordance with the Unified

Soil Classificotion System.

-=: -

~ ,......
-

j -
f-

:
:

f--
-
- I--::

- f-,

- f-

...: ~

- -
- r-

- f-

- f-

- I--

B-3
ENG fORM1836 PREVKJUS EDO"Q(S ARE OBSOl£Tt. IPRO.lECT IHOlE NO.

...... 71
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Hole No 03/10/5-93
DM$X)H NSl#rLLAT)QN ISt£ET 1

DRILLING LOG SOUTt! ATLANTIC WI u'''''TnN nl<:T~I('T lor 1 SHEETS

MSL
12. "NfJf'.-cTuRCR'S DESIGNATION or ORlLl

n. DAllAl FOR ELEvATION SHOWN tT8JJ tJI' IISLJ
2. LOCATION~ Ct" StdIrIIJ

SEE BORING LOCATION MAP

1. PROJECT ABG 03/1:J RFI PART2. PHASE III SOILS lQ. SI2t - TYPE or Bll ~"n" <:1-1,1 Rv TIIR,
NSWC CRANE INDIANA

3. ORLlNG AGENCY
WATERWAYS EXPERIMENT STATION

S. N-"'E Of ORLLER
ELASTIC BROWrUVON

: 03/10-5-93

NIXON

FAILING 1500
\3. T&fAL. NO. Of OVER- :OOlURBEO

IlUR<l£N SAlIPlES TAKEN : '-Geotech
J4. TOTAL. NlJWBER CORE BOXES N/ A
15. ElEVATION CROl.ND WATER

:lHJrSTLRSED
: 2-Chemical

1ll. TOT.... CORE RECOVERT rQR BORN: N/A

19. SlCNATt.RE OF t«SPECTOR
LARRY BENJAMIN

16. DATE HOlE6. OIRECTOf OF HOLE

Ii] VERTICAl. 0 NCU€ll

7. TlICXNESS OF OYER9l.ROCH

a. O£PTH DRLL£D MO ROCK

9. lOTN.. DEPTH or MOl£

DEC. rROW VERT.

4 "',
N/A
4.6'

:STAATEO
:8/20/93

17. El£VATlClN TOP or HOLE

:COWPlETEO
:8/20/93

FT
ELEVATION O£PTH LECEHD

O.

x CORE BOX OR
RECov~ SNoIP'lE

tRY NO.
I

REWNlKS
u;".,mfIQ n-. wdef bS:S. dt:tn'I d

w«I!e'/hQ. t!I~ If s/gdflt:tJttJ

NOTE'Sample w/3" dia.
3.0' long Shelby tube

HNU· 0 I-
TIME 1050

1 -
0"-30' NOTE'

100:1. Hole was dry durin; drilling
and after completion. -.

-

-
r---

HNU·O -
TIME 1105

2 NOTE: "-

100:1. ~0"·5 " Geatech. Sample token
at 30"·53"

t--

I-

CH, Groyish ton, fat cloy,
few rock fragments.

-

:?:: SC, Dark brown, clayey
sand. troce of grovel

-
2-

1_

ML, Dark brown, clayey
silt

REFUSAL I) 4.6'

BOTTOM OF HOLE I) 4.6'

NOTE: Soils field classified .
in accordance with the Unified
Soil Classification System.

-
-

-

~

1
:
:

~
..:

i
:
: 8-4

-

I-

ENG FORM 1836 PR£VIOUS ElllTlONS Nt( OBSO<.ETE•
...... 7l

IHOLE NO.
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Hole No 03/10-6-93
INST....l ...TION ISHEET 1

DRILLING LOG 'UTH ATLANTIC WILMINGTON DISTRICT lor 1 SH£l:TS

t PIlOJI:Cl' ABG 03/10 RFI PART2, PHASE III SOILS 10. SIZt "'" TYPI: or BIT 3" DIA. SHELBY TUBE
I-:--::==:.:N=S:.:W=C::::-C~R-::AN~E~IN~D~I~AN=AC- -jn. OAT... rMORSLElEVATION SHOWN"8M " IIS<J

2. LOCATtQN to:1:ItTJ1"",. (Jt' S1dftJtIJ

SEE BORING LOCATION MAP 12. lLWSoIClUlER"S D£SIQlATION or DRill

: 03/10-6-93
4. HOC.E NO. CAs at'Drn (r) drattt/'lf1 rm.

tnJ nJ. fUlbrJ

3. 0RU1fC NXHCY F1tdlING 1500
WATERWAYS EXPERIMENT STATION 13. TOTAl. NO. or OVER· :DlSTURBED :UNDlST<.Ol8!:D

S. NH.E Of DRl..L£R
ELASTIC BROWN/VON NIXON ~. aEVATION GROUND WATER

8. DEPTH ORLL£D ""0 ROCK

t. TOTAl DEPTH OF' HOlE

:eot.rPLETED
:8/20/93

N/A

:START£D
:8120/93

1 CORE BOX OR
REeDV- SNt.fl.E

(RY NfO.

19. gQU.TLRE or INSPECTOR

LARRY BENJAMIN

16. DATE HOlE

17. [LEVATIOH TOP 0; HOLt

18. TOTAl. CORE RtCOVERY FOR BORING

DEc.. fKOW VERT.

N/A
3.4'

3,4'

L£GOIl
FT

DEl'TH

O.
ELEVATION

6. ~CTIOH or HOlE

IX) vERTIC-'l. 0 IOCUl[I)

ML. Brown, clayey silt,
trace of grovel

NOTE: Sample w/3" dio.
3.0' lang Shelby tube

-

1_ -

-

HNU-O

2 TIME 1025

0"-39' Geotech. Sample taken
'30"-39"

HNU-O
TIME 1012

1
(\" 30' NOTE:
~ - Hale was dry during drilling

and after completion.

100l

100l

_. _. 1>••'1<:" C 34'
BOTTOM OF HOLE 3.4'

CH, \";ray, fat ·clay. with
lillie sand and rock
fragments

NOTE: Soils field classified
in accordance with the Unified
Soil Classification System.

-

-

-

-

-

-

-:
...:
:
:-
:

...:

-

ENG FORM 1836 PAEVlOUS £IllT1ONS "'£ 0BS0t0E.
~71
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Hole No 03/10-7-93
DRD..LING LOG ~UTH ~TLANTIC

INSfALlAT10N I~El 1
WILMINGTON DISTRICT OFI SHEETS

I. PRO.I:Cl ABG 03/10 RFI PART2. PHASE 111 SOILS 10. SIZE _ lYPE OF Bll 3" DIA SHELBY TUBE
"'C:W(' "',."'''" ,.,n, JA 11. DATUt.I fOR D.EVATION SHOWN fTBM a- II$lJ

2. LOCATaoN fOJtJrdlr.-. fJf SldJtJI'IJ MSL
SEE BORING LOCATION MAP 12. IIWIl.f'ACTlftR"'S DESIGNATION Of DRILL
3. DRLLN::: ACENCY FAILING 1500
WATERWAYS EXPERIMENT STATION U. lOl.... IlQ. or OVER- ;OCSTLIRB(D :UNOCSTUmtD
4. HOLE NO. (M .""", m drOtIfng nn.

:03/10-7-93
EUtDEN SNifl\.ES TNC!:N : l-Geotech. : 2-Chemicol

mdf1JlllUlibtJl'"J
14. lOl.... ....erR COllE BOXES N/As. _ or ORLl,ER
15. ELEVATION CROlN> WATERELASTIC BROWN/VON NIXON

6. DIlEClION OF HOLE 15. DATE I10LE :ST.AR:TED :COt6'LETED

00 YDllIC.'<. 0 JlCU€l) DEC. FROW VERT. : 8/21/93 : 8/21/93
11. nEvAllON TOP ~ HOLE

7. lHlClO£SS OF 0VERBlJlllEH 5.0' 18. TOTN.. CORE RECOvERY FOR BORINC N/A X
a. DEPTH ORLL£D MO ROQC: N/A 19. SlCHATt.RE or foISPECTCR
8. TOT.... DEPTH CE HOl.£ 5.0' LARRY BENJAMIN

FT
ClASSFICATIClH Of KATERIALS

X CORE BOX OR REloII.RI<S
[LEYAllON DEPlH L(COlO RECOV- $AMPlE (Dr1lRfJ(Jlll1A~lQs$"deIhld

O.
tt:e#rl~JcnI ERY NO. wetJltrrltr:J,~1f I9ifIaJdJ. . . .

ML, Brown, clayey silt, NOTE'Somple w/3" dio.
with grovel 3.0' long Shelby tube

- HNU' 0 ~

TIME 1425 t--

1- 1 -100l 10"-30' NOTE'

....:
Hole was dry during drilling
and after completion. ' -

" .
2- I -

- I--

[
3-

HNU' 0

- TIME 1440
1=
I-

- 2 I=--
NOTE: I-

lOOt. 0"-60 Geotech. sample token
4- 30"-60" f-

With some gray silty
sand.

- r-
-

REFUSAl C .. 0' I-
BOTTOM OF HOLE C 5.0' 1=- I-

- f-

-=
NOTE: Soils field classified
in accordance with the Unified
Soil Classification System. ~

,

- -

....: -

-= -

-=
f-

:
t--=

i t-

::
t--=:: 8-6

ENG FORM 1836 PREV10US ECfTIONS NlE OOSOL£lE. IPRo.£CT IHOlE NO.

..... 71
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Hole No 03/10-8-93

DRILLING LOG I~UTH ATLANTIC
INSTN.LATION I~ET 1

WILMINGTON DISTRICT orl Sl«(TS

1 PROJECT ABG 03/10 Rfl PART2, PHASE III SOILS 10. SI2£ ..., TY1'l: or BIT," OIA <;HF"I RY TLJRF
N<;Wr:- r:RANF. INDIAN, 11. OAtuu rOR ELEVATION SHOWNtTBIf or JtSlJ

2. LOCATION tCl:tt:rdlf'6U tr SM1arIJ MSL
SEE BORING LOCATION MAP 12. t.IN4Jf'ACTlJRER"S DESIGNATION or ORLL
3. DRl.LN: Ni£H(;y fAILING 1500
WATERWAYS EXPERIMENT STATION 13. TOTAL..IlIQ...OF OVER- :0lST\IlS(tl :utOSTURS£D
4. HCll£ NO. CAl 6IDrrI CIt drMng nne

: 03/10-8-93
BUWEN...SIrMPL[S TNCEN : l-Geotech. : l-Chemical

t1IfI/me~J

'H. TOTAL. NlAI8£R CORE BOXES N/A
~. IWll: Of DRl.1.ER

'\!). ELEVATION CRCX.NO WATERELASTIC BROWN/VON NIXON
6. OlR(CTIOH or HCI.E 18. DATE HOLE :STotrRTED :COWPLETEO

1lOVDll1C"l. OtQ.Ol(l) DEC. F"ROtr.I VERl. : 8/21/93 : 8/21/93
17. £lEvAl1OH TOP OF HOLE

7. ltlQO£SS or OVERBI...fmEN 2.5' 1&. TOTAL CORE RECOVERY FOR 80RJNC N/A %
a. O£PTH DRLLED NrO ROCK N/A 19. SlCNA1'l.RE CS t<G'£:CTOR
9. lOTN.. DEPTH or HOLE 2.5' LARRY BENJAMIN

FT
Q.ASSlF'JCATION or MAl'ERlALS

% CORE BOX OR R£WRKS
D.EVATlJH DEPTH LEGO<O R[COY- SAlD'L£ tri11J1tr1 am. 'II'dtJr as. tkIn"

O.
~ ERY NO. rIIfdfNIlf'J. etc. If IIgdflClJltJ.

~
. . ,

SC, Brawn, clayey sand NOTE: Sample w/3" dia.
3.0' long Shelby tube

- HNU' 0 /--
CH. Brown, fat clay TIME 0945

1_ NOTE:
f--Hole was dry during drillin9

1 and after completion.

~
1001- P"-30'

- f--

NOTES: - .,

2- Dupficate sample °4 taken
~

~ Geatech. sample
- 0"-30"

2.
REFUSAL C 2.5'

BOTTOM Of HOLE C 2.5'- r-

-: f--
NOTE: Sails field classified

~
in accordance with the Unified
Soil Classification System. ~

t-

- /--

- f--

- t-

- t-

- f--
,

- ~

- f--

- ~
~

- f--

:
- ~

~ f--

..: t-

: B-7-
ENG FORM 1836 PR£VIOUS EM10HS __ cesOLEvt. IPROJECT IHOL£ NO.

...... 71
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Hole No 03/10-9-93
DRILLING LOG DMSION fof$T,t,LlATJON I~£T 1

SOUTH :AILANTIC • .WILMINGTON DISTRICT or 1 S><E!TS

l ~CT~:~0~~~~F~~~T2,PHASE III SOILS 10. SIZE _ TYPE or err 3" OIA. SHFLBY TUBE
n. OAt..... FOR EL[VA.TION SHOWN rrBJi tr IISlJ

2. LOCATION lClJtJrdltw:ft$ t:I' SldtatJ MSL
SEE BORING LOCATION MAP \2. w»a,f'ACT\.ItER"S DESlQr(ATION or DRILL
3. ORUHC NJ:DCY FAlLING 1500
WATERWAYS EXPERIMENT STATION 13. TOTA&....tiO. OF' OvtR- :DISTURBEO ;l.I'CSTlRBED
4. HOLE NO. (At 6fDIfn on t1rowIf'Q ,me

: 03/10-9-93
eumEN ~ES lNCEH : I-Chemical

«td file NllbtrJ
14. 101-.. NlJMBER COR( BOXES NtA

~. NAME or DRI.L[R
15. ELEVATION GROlNI WATERELASTIC BROWN/VON NIXON

6. DIRECTION OF HOlE '16. DATE HOU :SlNUEO :COI.lP\.ETEO

00 VERTICH. 0 tICl.IlEl) DEC. F"R()l,l vERT. : 8/20/93 :8/20/93
17. [L£VATlON TOP OF HOLE

7. _ss or OV£Rlll.lltl(N 1.5' 18. TOTAL. CORE RECOVERY FOR DORINe N/A x
a. DEPTH DRLJ.E1) trn'O ROO< N/A t!). SlCHAl\RE Of NSPECTOR
9. TOTN., DEPTH or HOl£ 1.5' LARRY BENJAMIN

FT a.ASSI='ICATION OF WATERIALS
% COR£ BOX OR R£lWlI<S

EL£VATION DEPTH L£c(HO RECOV- S"""t£ (f)r118ngn_~ bU.dt:dtld

O.
rDt1t1tt:rlt/IaIJ tRy NO. wedtrJrlrr;. de. If $Ig1'iflCtJttJ. . . . ,

ML, Brown, clayey silt, NOTE: Sample w/3" dia.-
trace of chert grovel 3.0' long Shelby tube

- HNU' 0 l-
I TIME 0938- 100l. 0"·18"

NOTE:
1_ Hole was dry during drilling -

and after completion.

l. r

BOTTOM OF HOLE C 1.5' .
- NOTE: Soils field classified -

in accordance with the Unified

-
Soil Classification System.

,--

.

- I-

- I-

- I-

- I-

-=
I-

- t-

- t--
,

- I-

- -

- -

- I-

- I-

- ~

- ~
8-8 1=

t-

ENG FORM1836 PREVIOUS !llIT1ONS N<£ OBSOUTE. IPROJECT IHOl£ NO.

""" 71
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Hole No 03/10-10-93
DRILLING LOG I~UTH ATLANTIC

INSfNoLATION I~[l 1
WILMINGTON DISTRICT or1 SHEETS

, PRO.£CT ~~C03/10 REI PART2, PHASE III SOILS 10. SlZE ...,-TYPE or BlT~" I)IA <;Hn RY TIlRF
. CRANE INDIANA Tt DATW rOR £L[VATtON SHOWN rrSJ/ er IISLJ

2. LOCAn::>N~ tr S1dtaIJ MSL
SEE BORING LOCATION MAP 12. w.ANISACTURER"S DESJGHATION or ORLL
3. ORLlHC AGENCY FAlLll>lG 1500
WATERWAYS EXPERIMENT STATION

13. TOTAl.. NO:"OF' OVER· :0tSTUl&!) :UJrOSTLRBED
4. HOL£ NO. tA.f.m.n 0" dt'owItw; tm.

: 03/10-10-93
BlRlEN SN.CP\.ES TAKEN : 1-Geotech. : 2-Chemical

ond flJIIlUttItJr)
... TOTAI. NUMBER CaRl: BOxt:S N/ A

5. trUoW£ Of" ORI.lER
15.....- CROl.N) WATER Level 4.0'ELASTIC BROWN/VON NIXON

6. DIRECTION or HOlE 16. DATE HOlE :ST.-R:1ED :COWPLETEO

1iJ VEllTIC"'- 0 INCUCl DEC. rROW VERT. : 8/19/93 :8/19/93
17. ELEVATION· TOP Of HOlE

7. lHICIO£SS OfF 0VER9lJlll(H 4.2' '18. TOTAl eORE RECOVERY FOR BORING N/A T.
8. DEPTH DRUED MO ROCX N/A 19. SlGNAT\ItE or NSPECTOR
9. TOTAI. DEPTH OF tQ.£ 4.2' ZAiNUL KIDW AI/LARRY BENJAMIN

FT
a.ASSIF'JCATION Of" WATERlN..S

T.CClIlE BOX OR RE..-s
EL£VATIOH DEPTH LEC£ND REeov· SAMPU fDr11llrt,; t1.I:llr=.MftI" .tau.dtltDd

O.
rDoJatttkJtJJ ERY MO. ~1n}.*;1f1l(Jdf1c7t'. . . ,

ML Dark brown. clayey NOTE: Sample w/3" dio.
silt. plastic. few rock 3.0' lon9 Shelby tube

- fragments. HNU- 0 I-
TIME 1500

1-=
1

100X p"-28' NOTE: I-
: Water Level during

drilling 4.0'

- 24 hrs.4.0' -

2:
. -

f--

- SC, Light and dark brown. HNU· 0 -clayey sand. few rock TIME 1530
fragments, bottom sample

3 saturated. 2 -
lDOl 8"'4f

Geotech. sample
28"-48" I-

4-=
V I-

~ BOTTOM OF HOLE II 4.2'

-= I-

: NOTE: Soils field classified
in accordance with the Unified

- Soil Classification System. I-

- I-

- I-

0

- -

- -

- ~

- r-

- I-

- I-

- I-

8-9 C-
o

ENG FORM 1836 PREVIOUS EDmIJNS ARE OBSOl£T[, IPRO.£CT IHOlE NO.

810

..... 71
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Hole No 03/10-11-93

YAR11

DRILLING LOG 0MSl0N INSl H.LAlION l~tT 1
SOUTH ATLANTIC WILMINGTON DISTRICT Of 1 SHEElS

L PRO..ECl~~....0;:'';?..~F,~,~~T2, PHASE III SOILS 10. Slzt _ TYl'£ Of" IlIT ~"nlA <:U~I "V TII"~

1\ DAT\Jtrol FOR £lEVA-lION SHOWN "8M t:I' IISLJ
2. LOCAT!OH tC1:xrdlhdU (X' StdkJI'IJ MSL
SEE BORING LOCATION MAP 12. 1UrMl'N:TUU:R'S- C£SJCNATfOH OF DRLL
J. 0RI..lJ0IC ACENCY FAILING 1500
WATERWAYS EXPERIMENT STATION

\3. TOU NO. or OvER· :OCSTl1lIl£D ;UNOISluRBED
4. HOLE NO. (AI .." 0') tJro-fn; tme

: 03/10-11-93
Sum>tN $NlPLES TNCEN : l-Geotech. : 2-Chemicol

tJnd file fllltr:rl
M. TOTAL NJWIlER CORE eoxts N/ As. NN.IE OF DRU.ER
15>. [LEVATK)H CROuND WATERELASTIC BROWN/VON NIXON

6. DIRECTION or HCU
16. CATE HOLE :STAA1ED :Cet.Pl.tTto

: 8/19/93 :8/19/93riI VERTICN.. 0 "CU€D DEC. FROU VERT.
17. ELEVATION lOP or HOLE

7.T~ orO~N S?' 18. TOT.H.. CORE RECOV£RY fOR 90RING N/A X
15. DEPTH DRU£D mo ROO( N/A 19. SlCNATURE Of NSPECTOR
9. TOTAI. DEPTH OF HOLE 5.2' ZAINUL KIDW AI/LARRY BENJAMIN

FT
Q.ASS"CATION OF NAT£R:I"l.S ' CORE BOx OR RElUIlKS

El£VATlON DEPTH L£CEtCl REeDY- S......E 0t1l1nt11f&W'drJr .bU.dtJtlhd

n. lDMa/J'''''' £RT He. ~~1fIJOnlfktJt't}. . . ,
ML, Dark and light brown, NOTE: Sample w/3" dio.

clayey silt, low plasticity, 3.0'long Shelby tube

-:
some rock fragments.

HNU- 0.5 I-

: TIME 1415

1"::'
1 t-

: NOTE:
100i( 0"-30' Hole wos dry during drilling

- ond after completIon. I-

-
2- I-

- I--- I-

HNU' 0

~ TIME 1430 I-

- I-

2

4- 100i( 0"-62 ' I-
Geotech. somple, 30"-62"

- I-

Little silt ot tip
s-= I-

5.2 REFUSAL Cl 5.2' :

BOTTOM OF HOLE Cl 5.2'
- t-

NOTE: Soils field clossified
- in occordonce with the Unified I-

Soil Classification System.

- -

- '-

- f-

-
- f-
:

- I-
-

- t-

~ t-

:: 8-10
ENG FORM1836 PflEVIOUS EllfTlQHS Nl£ 0IlS0l.ETt. IPROo£CT IHOL£ He.
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Hole No 03/10-12-93

DRILLING LOG I~UTH ATLANTIC
INSTALL ATION

I~T 1
WILMINGTON DISTRICT or I 51££15

I. PRo.o;CT ABG 03/10 RFI PART2, PHASE III SOILS 10. S1ZE.:..NC> TYPE or 811 3" DIA. SHELBY TUBE
NSWC CRANE INDIANA n DATUY rCA ELEVATION SHOWN "811 or IISU

2. LOCATION: tCrx:rdJMrts <r S1dICIIJ MSL
SEE BORING LOCATION MAP 12. wANUfACTURtR'S O(StCHATJON or ORa.L
J. DRD.U«: ACENC'Y FAlLING 1500
WATERWAYS EXPERiMENT STATION 13. TOl6L.J«). or OVER- :DtSTuRBtO ;IJJrOSTURBtO
... HOLE NO. (AJ M'OtItJ CI'I t1frIttrItq rme

:03/10-12-93
BLROEN SAMPlES TNC[N : l-Geotech. : 3-Chemical

oM nJe rurtJtr)
\4. TOT.... NUIlStR COR£ BOX£S N/A

5. NAWE or ORl.lER
~. ELEVATION CROlHD WATERELASTIC BROWN/VON NIXON

5. OlRECTJON Of HOL£ 18. DATE HOl..£ :STAATED :COWPl£TEO

00 VERT1C-'l. 0 IlCU€O DEC. FROW V£RT. : 8/22/93 : 8/22/93
T7. £LEVATJON TOP Of HOlE

7. lltCKN£SS or OVER9l.ROEN 100' '18. TOTAI.. CORE RECOVERY fOR BORNG N/A x
a. [)(PTH ORLL£D MO ROO( N/A 19. SJCNAT\..RE Of ~CTOR
9. TOT.AI. DEPTH Of tCllE 10.0' LARRY BENJAMIN

FT
Q.ASSf'CATOoI Of WATERlAl.S

• COllE BOX OIl RElIARI<S
ELEVATION 0EPTli L£COlD REeDV· SND'I.E «rtT11f/9 n.~ IDa. dotth"lDo:saltl1a'lJ ERT NO. wedlr:rlng. de." 6lgrif1aJfll. O. , . . ,

ML, Brown. clayey silt, with
NOTE: Sample w/3" dia.

some rock fragments.
3.0' long Shelby tube

- I
HNU· 0 f-
TIME 0945

100l 0"-30' NOTE:
2- Weter Level during -

f- drilling 0 10.0'
24 hrs. cove in- 0 8.0' -

2 HNU· 0 .
4_ 100l 0"-60

TIME 1020 -, Geotech. sample

30"-60"

- r-- -
Dark brown, moist

6_ c-

- f-

r--
8-

Grayish ton
f-

3
HNU· 0

- TIME 1100 f-100l 0"-12 "

10 \7
BOTTOM OF HOLE 0 10.0'

- NOTE: Soils field classified t-
in accordance with the Unified
Soil Classification System.

- f-

-
- t-

- t-

- t-

-= t-

-= t-

-

~
t-

I-

B-1 1
ENG rORM1836 PREVOJ'S EDlTfOHS .ARE OBSOLETt• !PROJECT 1HCt.E NO.

...... 71
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Hole No 03/10-13-93
DRILLING LOG 0MSl0f/ INStALLATION 1~£1 1

SOUTH ATLANTIC WILMINGTON DISTRICT orl _ETS

l 1'fl000CT ABG 03/10 RFI PART2, PHASE III SOILS 10. SlZt· N«) TYPE or 9fT 3" DIA. SHELBY TUBE
N<:;W(" ("RAN, ,,"" .... " '. " 11. DATlJt,I FOR £L.£V...1JON SHOWN rrBJI or 6ISIJ

2. LOCATION fCt:#d1M/tt$ or S1d1t:II'IJ MSL
SEE BORING LOCATION MAP \2.~ACTLA£R'S DESIGNATION (y; DRl.l
.J. DRLlfolC AC(NCY FAlLING 1500
WATERWAYS EXPERIMENT STATION o. TOUL. NO. or OvER· :1llSTlAlll!:D :LNOISll..ftB[D
4. HOLE NO. lAs Ih:wn en dN:JwIrv ntIc

: 03110-13-93
BURDEN SN.PlES TNCEN : 2-Chemical

OM 'IkI fllfft:tMJ
M. TOTJrl NlU3ER CORE BOXES Nt A

~. NNoIE OF' DRLLER
15. ELEVATION CROlHO wATtAELASTIC BROWN/VON NIXON

6. DlFtECTJON or HOlE 16. DATE HOLE :STAATEO :COWPLETED

00 VERT1C>L 0 OCLIN£D DEC. F'ROW VERT. :8121193 : 8/21193
17. Q.EVATION TOP or to..E

7. TtoC:IO€SS or OV£RSl.JtOEN 4.6' 18. TOTAL. CORE RECOVERY FOR BORIoIC N/A X
a. DEPTH DRLLrD INTO ROCk N/A 19. SleNATURE or INSPECTOR
9. lOTAI. DEPTH Of HOLE 4.6' LARRY BENJAMIN

FT
CLASSf'ICATION OF M...T[RW"S

x CORE BOX"" Rt.......
ELEVATION DEPTH lEC[f4'l RECOv- SAMPlE ([)r11l11J9tllre.litflClMlOSS.dr:tnld

O.
«::Jr:J3erIIlIMJ ERY NO. WldJOrIng. de." 6J(JNflalttJ. < . . ,

ML, Dark brown, Clayey
NOTE: Sample w/3" dia.
3.0' long Shelby tube

silt, trace of grovel
HNU' 0- and wood I-
TIME 0845

1_
1 -

100l. 0"-30'
NOTE:
Hole was dry during drilling

- and after completion. -
.

2- -

- ~ ~
With wood

HNU- 0

3- TIME 0905 I-

- 2 c-
100l. 0"-54 '

4- I-

4.6- REFUSAL C! 4.6' I-
'-'

BOTTOM OF HOLE C! 4.6'

- I-
NOTE: Soils field classified
in accordance with the Unified

- Soil Classification System. I-
-

....: I-
: .

- -

- '-

- I-

....: I-

::
-:: I-

~ I-

-
- I-

8-12
ENG FORM1836 PflEV10US EDITIONS ARt oesou:TE. IPRo.£CT IHCU NO,
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Hole No 03/10-14-93

.. J
...... 71

DRILLING LOG OCVISlOH INST ,tUATV)N
I~ET 1

SOUTH ATLANTIC WILMINGTON DISTRICT orl SH((lS

l PROJECT ABG 03/10 RFI PART2, PHASE III SOILS 10. ~- N<J TYPE or BIT 3" DIA. SHELBY TUBE
N<:'Wr- rR'oN'· INI)IANA n. OAl'lAf FOR ElEVATION SHOWN rrBII or IISU

2. LOCATION tr::«rdl/dtllS cr Std1a'l1 MSL
SEE BORING LOCATION MAP '12. WN«.f'ACTl.RER'S DESIGNATION or CRILL
3. DRl.lHC AGENCY FAILING 1500
WATERWAYS EXPERIMENT STATION U. TO~NO.CK OVER- :OCSTl.RBED :UNOIS'~Bt.D
4. HOLE NO. lAs #QIon 0') drtN1rlg t1ne

: 03/10-14-93
~ SAMPlES TNCEN : l-Geotech. : 2-Chemicol

tn1 fTletUtiJlJr)
.... TOTAl. NlMl!:R COR( BOXl:S NI A

5. HAW( Of DRLLER
'15. El[VATIOH cROUNO WATERELASTIC BROWN/VON NIXON

6. DRECllON Of" tt::ll.E 15. DATE HOI.E :STARTEO :COtoCPlETEO

DEC. rROM vERT. :8/22/93 : 8/22/93IlZJ YERTIC.Il. 0 ..cuo::o
17. ELEVATION TOP or HOLE

7. Tt«::IO£SS Of OVER8URO£N ~ R' '&8. TOTAL CORE RECOVERY rOR 90RlNC N/A t
a. DEPTH DRI..l£D INTO ROCK N/A 19. SlCNATUR[ or HSPECTOR
t. TOTAl O(PTH Of HOLE 3.8' LARRY BENJAMIN

FT Q.ASSlFICATlON or WATERw.$
x COR!: eox OR REWAAKS

ElEvA'OOH DEPTH L£CE>C> RECOV~ s-..t cOrl11t", r/1ra warr k.lU. 6tJthI rr
r~ tRy NO. 'll'f'JdfrtfQ.lIfc.." ~1mrI'. O. . ,

::
ML, Brown, sandy silt NOTE: Sample w/3" dio.

3.0' lon9 Shelby tube

-: HNU' 0 f--

- TIME 0850

1-: 1 I-
NOTE:100l 0"'30' Hole was dry during drilling

- and after completion, I-
-

I-
0

I-2-

- I--- -
Clayey silt, with

HNU' 0rock fragments
2

3- 0"-4'
TIME 1430 -

100l Geotech. sample

30"-45"- I-

3.8 - REFUSAl 0 3.8'

]
BOTTOM OF HOLE 0 3.8' I-

NOTE: Soils field classified
in accordance with the Unified

~: Soil Classification System.

: I=--

-= I-

- I-
,

- c-

- I-

- f--

- c-

- I-

- I-

:
I-

-= 8-13:
ENG F'ORt.l1836 PREVIOUS [onIONS ARE OBSOLETE. !PROJECT lHOlE NO.
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Hole No 03/10-15-93
DRILLING LOG DMSlOH INSTALLATION

I~ET 1SOUTH ATLANTIC .:\ - cO WILMINGTON DISTRICT Ofl St£ETS
, PROJECT ABG 03/10 RFI PART2, PHASE III SOILS to. SIZE: Nm TYPE or en ,,, niA. <: ....1 Ry TIIR.

NSWC CRANE INDIANA n. DATlN F'OR ELEVATION SHOWN (TIll/ flI' IISU
2. LOCATION ICtJt:rdII'IlJIa Dr S1t:#Im} MSL
SEE· BORING LOCATION MAP '12. WANlFN:TURER'S OESICNATN:lN or DRILL
3. ORI.LN: IGDCY \/. ... ',. FAILING 1500WATERWAYS EXPERIMENT STATION

13. TO'Ul,.. NO. or OVER- :DlSTURSEO :LNDSTtRBED4. HOlE NO. CAt 6ID1tt 0'1 drotIIrv t11_
: 03/10-15-93

BURO£N SAlF'lES TNC!N : l-ChemicaltnJflIe~J

M. TOTAL NUIroIBER CORt BOXES Nt As. NAto€ Of' ORU.£R
~. EL£VAT1ON CROUNO WATERELASTIC BROWN/VON NIXON

.. _CTlON or HOU:
16. DATE HOLE :S1ARTED :C()t,(PtETEO

:8/25/93 :8/25/931XJ vtRTIC.... 0 OlCUN£!) O£G. f'ROM VERT.
17. nevATION TOP OF HOLE

7. _ss or aVERllUlOEN
" D' 18. TOTAI. CORE RECOVERY F'OR: BORINC N/A Xa. DEPTH DRUED MO ROCK N/A 19. SlCNATURE Of' JotSP[CTOR

s. TOT"", otP'TH or HOLt 0.8' LARRY BENJAMIN
FT

a.ASSlnCATION Of WATERIALS 1. CORE eoxOR R£"~EL£VATtON DO'TH LtCOll) R[COV- s.<wPL£ fertmw} "., wdr:t' kiss. dt:tItI tI
n. lDez'11l1tnJ tRY NO. wedtw11tQ.rte..If sJgNr1carI). , . . ,

ML, Brown, clayey silt, , NOTE: Sample w/3" dia.
trace of 9ravel 3.0' lan9 Shelby tube

- 100i( 0"-10" HNU' 0 I-
REFUSAL 0 0.8' TIME 1330

0.8
BOTTOM OF HOLE o 0.8' NOTE:- Hole was dry during drilling I-

NOTE: Soils field classified and after compl~tion.

in accordonce with the Unified -- Soil Classification System.

; .
I--

- I-

- I-

- I-

- I--
-

- I-

- -
-= I-

-= I--

--=
.

f--

-= -
:

-= I-

::
-= I-:

- f--

- I-

- r8-14
ENG FORM1836 PREVIOUS £CIT1ONS NlE OOSOL£TE. jPROJECT jHOU: NO.

..J
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Hole No 03/10-16-93

_ 71

~UTH ATLANTIC
.NST..... lATION •

t~£l 1DRILLING LOG
WILMINGTON DISTRICT or1 SH£ETSl PRoJECT ABG 03/10 RFI PART2. PHASE III SOILS 'to. SIZE N4) "t-YP[ or BIT 3" DIA. SHEI BY TUBENSWC CRANE INDIANA n. DAIUW fOft ELEVATION St1O\ln4 rr8JI or IISlJ2. LOC.ATK:lN lCa:rt11NZc fir S1rIkW MSLSEE BORING LOCATION MAP 12. a,w,urACTURtR"S O£SIGNATION OF ORI,L.J. ""."'0: _NCY FAILING 1500WATERWAYS EXPERIMENT S,ATION u. TOUL. NO. .QF.. OvER- :OlSTURB£C :UJOS1LABED4. HOlE NO. lAs #'om en lIrr/fIIIrr; rme

: 03/10-16-93
Bl.IWEN SNriIPLES TAKEN : 1-ChemicaltJId f1Jo IUfbJrI

14. TOM. IAAlll£R COR( SO""S N/A5. NN,([ Of DRlLL.ER
15. ElEVATION CRQ.N) WATERELASTIC BROWN/VON NIXON

5. DIRECTION Of HOU
'15. DATE HOLE :STMTED :COWPLETEDIXJ vtRTIC.Ol. 0 INClKO DEC. rROM V[RT. :8/25/93 :8125/93
f7. nEVATION TOP or HOlE7. 'THOCNESS Of O'VER8I.ROEH ,,,,
a TOTAL CORE RECOVERY F'OR BM'N: N/A •a. DEPT" DRLL£D INTO 'RCOC N/A N. 5aCMA~ Of INSPECTORO. TOToN. 0EP1"H Of HOl.£ 1.5' LARRY BENJAMINFT

a.A$SlF'ICATlON or YATtRVLS • CORE BOX OR R£WIll<SELE'VA1'1ON OEPTH LECENl RECOV' s-u rDrmT1'O "me.1I'd'W tIu tJetIh dn.
_oN

ERY NC. 'II1't#1r!Jr1ro.d't-If.rt;dfIoartJ. . . . I

ML, Brown, clayey silt, NOTE: Sample w/3" dia.trace of gravel 3.0' long Shelby tube
- HNU' 0 -1 TIME 1255

1--:
100;1. 0"-18" NOTE:

Hole was dry during drillinq f--
:

Same gray sand and after campletion.

15 - REFUSAL 0 1.5'
o'. - BOTTOM OF HOLE 0 1.5' Duplicate sample -8: :\'

token ....: NOTE: Soils field classified
~

:
in accordance with the Unified
Soil Classification System.

....:.
f--

: -
- -
- -
-

'-

-
f--

- l-

i l-

f----=
- ,

] -

f--

~ l-

f-...:
l-

f-- ,-

-
I-

-
I-

8-15
f-

ENG FORt.l1836 PREVIOUS EClTIONS AAE OBSOl£TE. !PROJ£CT IHOLE NO.

'-
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-I

IDMSlClH IINSTALLATK)N
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT . lor 1 Sl<Ens

L PRO.£CT ABG 03/10 RFI PART2, PHASE III SOILS I'" saE NC,!YPE or BIT ,,, nlA <:;HF"I RY TIIRF"
NSWC. CRANE, INDIANA 11. DATUll rOIl ELEVATION SHOWN ITIIM "1ISlJ

2. LDCATIOOl """"- " _ MSL
SEE BORING LOCATION MAP 12. y...,,-..cTl.llER'S DESIGNATION or IlRLL

3. DRLLNC H:ENCY FAILING 1500
WATERWAYS EXPERIMENT STATION 13. TOTAL HO.~ DIlER- :DlSTUlSED :UNDISTUR9ED

5. NAllE or ORILLER
ELASTIC BROWN/VON NIXON 15. ELEVATION GROUND WATER

Q.ASSFICATKlN or WATERl.ALS
tDetal;11l:riJ

:COtoFt,ETED
:8/25/93

REYAAKS
fDt'IJnrv"-Wf1IrTlC:SS.dt!!JI;IfId

wed1r:rtr:(J. etc." $lgdfk:tattJ

x CDflE I80X OIlREeov- SM@L[
(RY NO..

19. SIGNATURE or INSPECTOR
LARRY BENJAMIN

:START£O
:8/25/93

17. ELEVATION TOP or HOl.E

18. TOTAL CORE RECOIlERY rOIl IlDflINC N/ A

16. DATE HOlE
DEC. F'ROA.l VERl.

7.3'
. N/A

7.3'
n

D.EVATIOH IDEPTH I L[C£N)

• 0.

7. lMOCNESS or OVE:R9l..RDEH

•• OIlECTION or HCU:

00 IlERTlCAL 0 tlCU£ll

8. DEPTH DRL.L£D NfO ROCK

9. TOTH.. DEPTH Of HOl£

-

2-

ML, Brown, cleyey silt, with
grovel

CH, Brown, f 01 cley

NOTE: Sample w/3" die.
3.0' long Shelby tube

HNU- 0
1 ITIME 0905

100XI0"-30' NOTE: .

Woter Level during
I-----l drilling dry

24 hrs. dry

I-

f-

f-

3
1001.10"_87"

2
4

6

1001.

HNU- 0
TIME 0925

0"-601'ceotech. somple
30"-60"

~
HNU· 0
TIME 0945

--t I NOTE: Soh field clessified
in eccordonce with the Unified
Soil Clossificotion System,

-

-

-
-

-

-

-

-

8-17
ENG FORM 1836 PREvIOUS EClTIONS ARE OOSOLETE•

...... 7t
I~CT IHOLE NO.

818 Appendix B Boring Logs



Hole No. 03/10-17-93
0<\1SlClN INSTALLAtION

1~1 1DRILLING LOG SOUTH ATLANTIC WILMINGTON DiSTRICT ~1 SHEETS

t PRo.£C1 ABG 03/10 RFI PART2. PHASE III SOILS 10. SIZE »D) TY?( or BIt 3" DIA. SHELBY TUBE
NSWC CRANE INDIANA 11. DATW FOR ElEV"'K)N SHOWN ((&/ or IISU

2. lOCA.11OH rt:lr:rd1ntftS Of' S1ctktnJ MSL
SEE BORING LOCATION ~AP 12• .......,.,.,..ACTl.RER"S O£$KONATION Of' DRl.L

~.Ro/t~ ~YEXPERIMENT ST ATION
FAlUNG 1500

13. TOTAl."'. or OVER- :DlST1JRB[D :1.N)!STlRBED
4. HOLE NO. (114 IhMn Q') dra-frv f1fto

: 03/10-17-93
SlRDEN SAWPL£S TAK[N : l-Geotech. : 3-Chemicol

tntf1Je,....,
14. TO'-'I. NLOe£R COR( BOXES N/ A

5. NNr,I£ or DRLLER
15. ELE:v....TWJN CROUND WAT(RELASTIC BROWN/VON NIXON

6. OCRECTION or HOLE 16. DATE HOlE :STAATEO :COto«PlErrO

IXI VER11C1l. 0 Ne...£o OEC. rROW VERT. :8/25/93 :8/25/93
11. nEVA-lION Tefl OF' HOlE

7. p.:.ao£SS or OVE:RBlJmEH L5' 18. 10T.... CORE Rl:CO\,£RY fOR BORINC N/A •a. DEPTH DRLLEO MO ROCK N/A '!D. SlCNA-luRE or IrQ(C1OR
O. TOT..... OEP'TH Of' ...::If.E 7.5' LARRY BENJAMIN

FT ClASSW"ICA11OH or MATERIALS XCORI: BOX OR Rl:..-S
REVAT!ON OEl'TH L.l:CEND Rl:COV- S.......t tDrmltrJ IfmI. wehr bS.S.'" if- tRY NO. WfldlWlro.lIc.. tr 1IgrIrb:d1. O. . . . ,

ML. Brown, c10yey silt. with
NOTE: Somple w/3" dio.
3.0' long Shelby tube

troce of grovel
HNU- 0.1 -- 1

100l 0"-30'
TIME 1120
NOTE:

2- Woter Level during -
r-- drilling CI 7.5'

24 hrs. cove in
- CI 3.2' I-

2
HNU- 0.1
TIME 1135 ~4_ 100l 0"-60 ' Geotech. somple I-

30"-60"

- r--
fHNU- 0.1

6,,- TIME 1155 I-
3

100l 0"-90 '
-

52 r7.5
BOTTOM OF HOLE CI 7.5'

f-
NOTE: Soils field clossified
in accordance with the Unified

- Soil Clossificotion System.
~

- I-

- I-

- I-

,

- -

- r--

'- r--

- r--

- t-

- r--

- I-

- - '8-16
- .._. - ..-

L lINl71
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Hole No 03/10-21- 93 I

...... T1

DRILLING LOG DMSlCH INS1AlLA'nON
I~ET I

SOUTH ATLANTIC,
"

WILMINGTON DISTRICT OF I S1-IE[TS

L PROJECT ABG 03/10 RFI PART2, PHASE III SOILS 10. SIZE AND TYPE OF BIT 3' DIA, SHELBY TUBE
NSWC, CRANE, INDIANA a. OATt,N FOR El~VATION SHOWN "81/ (T IISU

2. LOCATION ~rcte4 tI' S1dfcnJ MSL
SEE BORING LOCATION MAP 12. !lWl.f'ACTURER"'S OESCNATION Of DRILL
3. DRlLLINC "CENty FAllI~ISOO
WATERWAYS EXPERIMENT STATION

13. TOTAt NO.1ir ovtA- :DIS~O :UNDISTlJRBEO
4. HOlE NO. fAt S1Dm (,'11 drawtrr; mle

: 03/10-21-93
BuRDEN SAUPt.ES 1"'''EN : I-Geotech, : 3-ChemicoltnJ fn. IUtDrI

14. TOTAl NUUBEA CORE BOXES
So HAW£: Of ORl.LER N/A

ELASTIC BROWN/VON NIXON IS. ELEVATION CRQt.N) WATER

"" OIR[CTtON OF HOLE 16. DATE HOLE :STARTED :COUPLETEO
llD _TICAl. 0 INCLINED DEC. fROM VERl. :8/22/93 : 8/22/93

17. El..EVATIOH ToP Of HOl£
7. llCClNESS OF' OVERBURDEN 7 ~,

1B. TOTAI. CORE RECOVERY FOR BORJolC N/A 7-
8. DEPTH DRl.LED tfTO ROCK N/A r9. SlCNATURE OF IHSPEC1'OA
9. TOTAl DEPTH or HOlE 7.5' LARRY BENJAMIN

FT
CUSsara:UIOH OF UATERw..S % COAE BOX OR Rt......

ELEVAT~ DEPTH LEC£ND RECOV- SAloIPlE
cn::""1,,,~:;:::' '::tr~tn.

iDu:rlpikJtlJ tRY HO.. . . . . .
ML,Brown, cloyey slit, with NOTE: Somple w/3' dla.

trace of ..ravel
3,0' Ion.. Shelby tube

- I HNU= 0 -
100%

TIME 1600
0'-30'

NOTE:
2- Water Level durin.. I-

!--- drlllln.. 0 7.5'
SC. lIgM and dark brown. 24 hI'S. cave in

II 6.5' I--
; Clayey sand. few rock

fra..ments. 2 HNU= 0 .
4_

100% 0'-60'
TIME 1630

I-Geoteeh. sample
30'·60'

- f--- -

6_ 3 HNU= 0

0'-90 TIME 1655 -
100%

-
~ v

e.:-

7.5
BOTTOM OF HOLE 0 7.5'

- -
NOTE: Soils field classified
In accordance with the Unl led

- Soli Classlfleatlon System. f-

- " f-

- I--

- I-,

- -

- I-

- I-

- I--

- I-

- l:""

- f-

8-18
ENG FORM 1836 PREVIOUS ECMTIQNS ARE OBSOlETE. IPROoltCT IHOlE MO,
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Hole No 03/10-22-93 I

1. PllOJECT ABG 03/10 RFI PART2, PHASE 11/ SOILS 10. SlZ<_ANO TYPE or BIT ~"DIA <:HFI Rv TIIRF
1---:.,-_.!lN",S~W~C...!C<!R~AN:ll":!EuF..!JIN!:l!D~I~AN=A -jn. OAT"" 'M""SLELEVATION SHOWN fTBJI or VSU

2. LOCATION tCDcrdlM1fa IJI' StdkW

f-:;~.E':;"::-'~7:;'=R~~~N::G=-L.l:0~C:!:A!.!.T~10~N~M!!.;AP:ll:.. -j12. ~~~~ER~grOSlCNATION or ORlLL

WATERWAYS EXPERIMENT STATION 13. TOT""",. or OVER' :OlST'"'8l:0 :lINlllSTU<B£O
4. HOLE NO. (M IIr1tm 0'1 dnNI/fJ mro

ord IDe fUlArJ

S. "-"'£ or 0R1U£R
ELASTIC BROWNIVON

: 03/10-22-93

NIXON

B~ES TN<EN : l-Geotech. : 3-Chemicol
U. TOTAL M.M3ER CORE BOXES N/ A

15. tt.EVAlJON CROl.N) WAltR

16. DATE HOlE6. OIREC'nOH or HOLE

00 vElrnc.... 0 INCI.N:O

:$1 AATEO :COt.FlETED
: 8121193 : 8121193

DEC. rROW VERT. 1-17-.-E-LE-V-A::-TION-::-TOP:-:-or~HCX.-:"E:=-'~"'----'-'''-''-''-=---j

7. TIOOCNESS or 0V£R!Il.llll£H 71' 18. TOTAL CORE RECOVERY ''''' BOIlI<C N/A

2-

~~

.~~
~~
6~~
:~7. _

:
-=:-
-

-
- I lolL, Brown, cloyey silt, with

trace of gravel

CH, Brownish orange, fat
Clay;

REFUSAL III 7.1'

BOTTOM OF HOLE III 7.1'

NOTE: soas field classified
in occordance with the Unified
Soil Classiflcotion System.

NOTE: Sample w/3" dio.
3.0' long Shelby tube

HNU- 0 I--
1

TIME 1050
1001. 0"-30' NOTE: Hole was dry

durin~ <!rillinq ond "fter I-
como etlon.

~

I--

2 HNU- 0 .
TIME 1110

1001. 0"-60 'Geotech. sample I--

30"-60"

~ I-

3 HNU-O
I-1001. 0"-84 'TIME 1120

I--

-

-

-

-

-

-
-

-
-

-
- 8-19

820

ENG FORM 1836 PR£V1OUS EIllTIONS ARE cesoi.£TE.
...... 71

!PRO.ECT IHCX.£ NO.
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Hole No 03/10-23-93
DRILLING LOG CM5ION INS'ALL""'" -WILMINGTON DISTRICT 1~E1 1

SOUTH ATLANTIC OFI St£ETS

, PRO.£C' ABG 03/10 RFI PART2, PHASE IIIS01~S lO. St2[ .AND ~YPE or. BrT 3" DIA. SHELBY TUBE
NSWC CRANE INDIANA n. DATUM rQR ELEVATION SHOWN tT811 tr IISU

2. LOCATION tca:lr41td'll1s tr S1dknJ MSL
SEE BORING LOCATION MAP 12. WNoIUF'ACTuRtR"S DESlCNATK:lN or ORLl
J. DRLllolC ACENCY FAILING 1500
WATERWAYS EXPERIMENT STATION

1.3. TOTAI.. NO."'tJrOVER· :O!STURElEO :IJtoDISTUR8E:O
4. t«:ILE NO. (N .." 0'1 dff:IwInr rm.

: 03/10- 23-93
8URDEN 5AQPt.ES TNCEH : l-Geotech. : 3-Chemical

ottd rn. ,...J
\4. 'OT... IMlIlER CORE BOxES N/A

~. NNoIE OF ORIJ.ER
t>. __ GROUNO,WATER Level 4.1'ELASTIC BROWN/VON NIXON

6. DCRECTION OF HOLE 16. OAT[ HOlE :ST,MTED :COWP1.ETEO

IlOVERTlC-'LOINClIolEl> DEC. FROW vERT. :8/25/93 :8/25/93
17. £LEvAllON ToP or HOLE

7. THIOOESS OF OVER9l.RDEN
" 7' 18. lOTAI.. CORE RECOVERY f'OR BORINC N/A X

8. D£PTH DAl.I.EO NrO ROO< N/A 19. S»GHATURE or NSPECTOR
9. TOTH. DEPTH or HOLt 6.7' LARRY BENJAMIN

FT
CU$Sf"lCATION Of' WATER1ALS

X CORE eoXOR ,,1lARI<S
£LEVA.11ON DEPTH L£CDCl RECOV· .......u: IDrl1l1f1f1 n_.aw bS:s,~ II

O.
10000000I;IkI\J tRY HO. ~t!lc..1f IJ9dfIDtll'tl. . . ,

ML, Brown, clayey silt, with
NOTE: Sample w/3" dia.

traces of grovel
3,0' long Shelby tube

- 1
HNU- 0 t-
TIME 1020

100/.' ~"-30' NOTE:
2- Water Level during c-

f--- drilling Cl 6.5'

Grayish ton
24 hrs. Cl 4.1'

- ,.....

\ 2 HNU- 0
4_ TIME 1045 .

I-100/.' 0"-60 ' Geotech. sample
30"-60"

- f--- I-
Sandy silt, dense, moist

HNU- 0

6- 100/.'!
3 TIME 1100

I-10"-80'

'6.7 \J
- BOTTOM OF HOLE Cl 6.7' I-

- NOTE: Soils field classified I-
in accordance with the Unified
Soil Classification System.

- t-

- t-

- t-

- t-
,

- l-

e-
- -

- -

-= -

- -
- I-

- I-

8-20
- - IPflOJECT IHOLE NO.ENG FORM1836 PREVIOUS EOOIONS ... OllS/ll.£TE.

_71
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Hole No 03/10-24-93
DRILLING LOG I~UTH ATLANTIC

WSTAlLATION
I~ET 1WILMINGTON DISTRICT or1 SHEETS

~ PRO.£CT ~~r:07!,}~':FI~~~",TA2, PHASE III SOILS 10. SI2I .tIC> TYPE or BIT 3" DIA. <:HELBY TUBE
11. DAllAl FOR ELEVATION SHOWN rrBM tr IISU2. lOCATlON~ cr S1r:II1rJI'IJ

MSLSEE BORING LOCATION MAP
12. WAN.f'ACTURER"S DESlCNATlON or ORa.l3. DRlLtWC" ACENCY

FA1ill1G 1500WATERWAYS EXPERIMENT STATION
13. TOT..... NCr.OF OV[R- :llISTlI<ll£D :<.O<DlSTURIlE:D4. HOl£ NO. lAs IIDm (I') drrNtng an.

: 03/10-24-93
BlRDEN $AWPL,ES TNC[N : 1-Chemicol«ttl"" tWUrJ

,.. TOT.... IMllltR COR£ BOxtS N/A5. MAW[ CR DRU£R
ELASTIC BROWN/VON NIXON '15. EL[VA1'JON CROUN> WATER

6. DIRECTION OF' HOlE
16. DATE HOLE :STAR1ED :COIoPt.(T£O

:8/22/93 :8/22193!Xl VERTIC.... 0 INClM:D D£C. F'ROW VERT.
17. ELEVATIION TOP or HOLE7. 'TNCICJ€SS or~N n,,'
18. TOTAl CORE RECOVERY FOR SORlNC N/A X8. DE'P'TH DRUED MO ROCK N/A
llI. SlCNATl.flE or INSPECTOR9. TO!AI.. DEPTH OF' HOlE 0.5' LARRY BENJAMINFT

Q.ASSFCATION or MATERIALS x COR£ BOX OR R£IolAAKSELEvATION DEl'TH L£C(JC) REcov· s-LE trrnnI'Q "-.WGl'W' .bu;,dtI1tIItdn, ,- ERY NO. ~rrrtng.*-1fI1(1f'1f1«J1tJ. . . .
ilill SM, Ton, fine/med. silty sand

1 NOTE: Somple w/3" die.with grovel 100l
0"-6"

3.0' long Shelby tube
D.' R"IIC;A\ ens' HNU· 0 TIME 1445

BOTTOM OF HOLE I) 0.5' NOTE:
NOTE: soas field clossified Hole wos dry during drill;"g- in occordonce with the Unified and ofter completion. I--Soil Clossification System.

-
f-

- . "

f-

-
f-

-
f-

-
f-

-
f-

-
I--

-: ,.-

-
f--

-
f-

- ,

-

- -
-

-
I--

-
f--

-
f-

-
I--

-
I--

8-21
ENG FORM 1836 PREVIOtJS EIlfTIONS _ D8S0Lrn:. I~CT /HOlE NO...... 71
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Hole No 03/10-25-93
DRILLING LOG I~UTH ATLANTIC

!NSf.tllATtOH I:U; 1
WILMINGTON DISTRICT SlaTS

I. PflOJECT ABG 03/10 RFI PART2. PHASE III SOILS 10. SIZE-....NlO TYPE or BIT 3" DIA. SHELBY TUBE
N<;\N/"- /"'HN' ''''''I, J~i..:l'.. .' 11, OATUW FOR (LEYATK)H SHOWN fT8Il CI' IISl.)

2. lOCAT1ON lCct:n1Il'rdoiJ " $IdJonJ MSL
SEE BORING LOCATION MAP 12. IoIANUF'AClURER"S DESIGNATION or DRLL
3. DRSLltIC ACENCY FAILING 1500
WATERWAYS EXPERIMENT STATION

13. TOT..rIIo. or OVER- :DlSTUR8[() :ltOSTLRS£D
•. HOLE NO. (N 6Iotm (r) tlt'awfng tme

: 03/10-25,93
BlR[)(PrSAWPUS TAKEN : 1'Geotech. : 2-Chemical

ord fUe fII/IltIIir)

5. twlE or DRl.LER
... TOT... NJll8ER COR( BOxrs N/A

ELASTIC BROWN/VON NIXON 1$. ELEVATION GROlN) WATER

6. DIRECTION OF HOlE 16. DAT[ HOlE :STARTED :COa.cPl£TED

1XI \'DlTICo'l. 0 'NClI€O DEc. rR()Iol VERT. :8/24/93 :8124/93
'7. ELEVATION TOP or HOLE

7. THICKNESS OF OVERBl.Ja)(N '>; ?' t8. TOT.tl CORE R[COVERY FOR BORHC N/A l
e. D£PTH DRIU.£D Me ROCK N/A ,g. SlCNAT1..Rt OF' ICSP[CTOR
e. TOT~ CEPTH OF HOLE 3.2' LARRY BENJAMIN

FT
Q.ASSFICATIQN or WATtRlAI.S

l CORE eox OR REUNlKS
n[VATION OEPTN lECENO R£COY- .........E C&/11ltrJ n-. wdef' .... dt:!tIIt d

O.
lDt«:rtltlanJ ERY NO. wedlr!:rlfO. -=- If Ilgtt1fk:x;rlJ. , . ,

- ML.·Brawn, clayey silt. NOTE: Sample w/3" dia.

: trace of grovel
3.0' long Shelby tube

~
HNU' 0 -
TIME 1100

1-= t--- Sandy silt, ton 1
NOTE:: 100" 10"'30' Hole wos dry during drilling

~ and ofter ~amDletion. t--

2- . t--

- f--- r-
Cloyey silt. with troce HNU· 0

TIME 1125of rock frogments
1001. 2

3- Geotech. somple
0",38 ' 30",38"

t--

3.2 RFFUSAI o _,,'
BOTTOM OF HOLE 0 3.2'

-
NOTE: Soils field classified r-
in accordance with the Unified

-= Soil Clossification System.
t--

~ f-

:
-= r--
:

-= r--
:

-= r-
:: ,

- -

- -

- -

- -
-

-: -

- -
-

-=

8-22!
I-

::
ENG FORM1836 PREVIOUS EIXTIONS NlE OllSOlETE. IPflOJECT IHOLE NO.

L ..... "
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Hole No. 03/10-31-93

.. 1

..... 71

DRILLING LOG - iNST"'LAtION WILMINGTON DISTRICT' (~El 1SOUTH ATLANTIC
or1 SHEETSI. PRO""CT ABG 03/10 RFI PARTZ, PHASE III SOILS 10. SlZE_ Typ( or err 3" nit. "''''' RY Till'll"NSWC CRANE INDIANA

n. DA'T\JW rOR ELEVATION SHOWN rr/JII rr IISU2. lOCAT)()N tr:a:rdIt'Il1IN rr SldkJttJ
MSLSEE BORING LOCATION MAP

12. 1olANLf'ACTl"R[R'S 0(SM';HA1JON or DRl.l3. QRl.lf«<; AC(NC'Y
FAILING 1500WATERWAYS EXPERIMENT STATION

0. TOT..... NO. or OVER- :OCSTURSEO :U«>ISTURBED4. HOlE NO. 1M .".", 0') ~trg t1tItI
: 03/10-31-93

IlURllE~ES T-"'EN : 1-Chemicoltlldro.""J
". TOT'" HIA4IlER CORE SO"!:s N/A5. NNrCE or DRt..lER
15. £L£VATJON CRCK.IoIO wATER

ELASTIC BROWN/VON NIXON
15. OlR(CTJON or HOI.(

16. DATE HOI..£ :STARTEO :ccu:'l.ETEOIl1J VERTlC.tI. 0 tClH:O DEC. rRow vtRl. :8124/93 :8124/93
17. CLEVATJON TOP or HOL£7. TteQ(N(SS OF OVERBURDEN 1.5' 18. TOT.... COR[ RECOVERY FOR BORINC N/A •e. DEPTH DRuED MO ROO< N/A
19. SIGNATURE or INSPECTOR9. TOT...... DEPTH Of' HOlt 1.5' LARRY BENJAMINFT

a.~SFICATION Of IoLA,TERW.S • CORE sox OR RElWll<SEl[VAllON OEPTlt LECEN) REeov- S'i'PLE (Dr1lJlro n.-. W(f/W' -. dtDh dtOe«:rlr:t1a'tJ ERY NO. WfId""ng.ft..tf IJ{;tifbttJO. . ,
ML, Brown, clayey silt, NOTE: Sample w/3" dia.

trace of noils end 3.0' lon9 Shelby tube

-= with grovel
HNU· 0.1 -1 TIME 0855

0"-18" NOTE:
1- Hole was dry during drilling -: and oft~r complp.tion.

1. - REFUSAL 0 1.5' ..: BOTTOM OF HOLE o 1.5'

NOTE: Soils field classified ..-= in accordance with the Unified
r-- Soil Classification System.

-
I--

~ r-

-= -:

-
I--

~ I-

.-= -
I-:

-= r-:
-:: I-,

:
.-=

r-

J t-

-:
:

r
-::

~ t-
:

--=:
r-1 8-25

ENG FORM1836 PREVlClUS EDmllNS ARE O!lSOLETE. Il'llO.£CT IHOLE NO.

826
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Hole No 03/10-32-93 -1
DRILLING LOG OMSION INST ....LA'T1ON I~ET 1

SOUTH AfLANTIC WILMINGTON DISTRICT orl SHEETS

I. PROJECT ABG 03/10 RFI PART2; PHASE III SOILS 10. srzr-..AHD Typt (Ii BI1 3" olA. SHELBY TUBE
NSWC CRANE INDIANA n. OATtJ,l FOR ElEVAltON SHOWN rr8JI tr IISU

2. LOCATION rt:Ir.tt:JN!fl'ltll-. or SldtO/lJ MSL
SEE BORING LOCATION MAP 12. WrHUF'ACTURtR"S OESZCNATION Of DRILl
3. CRlUWC .tC[NCY FAlLING 1500
WATERWAYS EXPERIMENT STATION

13. TOT~. or OV[R- :DlST~ :lK)lSTl.ItB£O
4. HOLE NO. CAs 6h:Wtt CIt dr(JlJldng mlo

: 03/10-32-93
BlRO£N SNr.lPlES TAKEN : 1-Chemicaland"ltt t'U/ftrfJr)

'4, TOT ..... MACBtR COR( BOXES N/ A
S. NAlIE or ORLLER

15. ELEVATION GROUND WATERELASTIC BROWNIVON NIXON
6. lXRl:CmN OF HOlt 16. OAT[ HOlE :STAATED :COIIPLETEO

IX! VERT1CAI. 0 _cue DEC. FROII VERT. :8124/93 :8/24/93
n. o.tVAT1ON TOP t:1F HOlt

7. THICKNESS or OVERBt.IU>EN 1 ?' 18. TOTAI. CORE RECOVERY rOR BOR%NG N/A x
a. DEPTH DRU.ED NTD ROCK N/A 19. Sl(;NA.TlRE or INSPECTOR
a. TO'''' DEPTH Of' HOLE 1.2' LARRY BENJAMIN

FT
CVSSIF'tCATION Of "''''TtRlA.L.S

x CORt BOX"" RE..-s
[L£VATlOH DEPTH l[C(NO REeDv· ........[ fDrlllttItJ n... wder bs&. dflp/1I d

O.
lDost:rlpilOflJ [RY NO. wctlJlr1tIQ. de.. " Ilgti'fIadJ. . ,

~
ML, Ton, sandy silt NOTE: Sample w/3" die.

~3.0' long Shelby tube
HNU· 0 TIME 1025

I-
1 NOTE:

100l 0"-12" Hole was dry during d6,"~g

1-=
and. after completion.

-
1.2- REFUSAL !2 1.2' .- .-- BOTTOM OF HOLE Cl 1.2'

~ NOTE: Soils field classified ~
in accordance with the Unified

.
-= Soil Classification System. ~

::
~-

- I-

-
[-
~
I-

- l-
I-

- I-

- I-

- f--
- -

- -

- -
- r--

- f-

- f-

- I=-
8-26 1=

I-

ENG FORM1836 PREYlOUS [DITIONS Nl[ O9SOl£T[• IPROoJECT IHOlE NO.

.... "
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Hole No 03/10-33-93

..... 71

DRILLING LOG DMSJOH INSfAlLATION 1SHEET 1
SOUTH ATLANTIC WILMINGTON DISTRICT or 1 SHEETS

1. PROJrCT ABG 03110 RFI PART2. PHASE JIIS0lLS 10. SIZE R:l) TYPE OF 91T 3" DIA. SHEI BY TUBE
NSWC CRANE INDIANA 11. OA11,J1l FOR ELEVATION SHOWN rTBM 0' I/SL1

2. LOCATION tCb:rd1tr11-. cr StdkYIJ MSL
SEE BORING LOCATION MAP 12. u..tHJFAC1URER'$ OESQiATION OF DRLl
3. ORU.N: ACENCY FAILING 1500
WATERWAYS EXPERIMENT STATION

13. lOTAI.. ..wo. OF OVER- :DtSTlR8(D :lJNOISTURBEO
•• HOlE NO.(AiJ6IrJwn"'~tr}t1t,.

:03/10-33-93
Bl.RO£N SNoIPlES TN«N : 1-Chemicol

tlI'd fI'o 1UIbI}
1•• TOTAl. N\.R4!ER CORE SoxES N/A

5. HAl,(( or DRI..lER
15. Et[VATtON CROUNO WAT[RELASTIC BROWN/VON NIXON

6. ORECTION or HOlE 16. DATE HOlE :STAATED :CO'lPlETEO

IX) VERTICoti. 0 INCU<EO DEC. "ROW VERT. : 8/23/93 :8/23/93
17. ELEVATtQN TOP OF' HOlE

7. TMCI<NESS OF OVER8tRJ[N ? ... '8. TOTAl CORE RECOVERY roo SORINC N/A "a. DEPTH DRLl£D INTO ROCK N/A ,g. StGNA.TLA£ Of' INSPECTOR
9. TOT.... DEPTH OF' HOU 2.5' LARRY BENJAMIN

FT
Q.AS$IF"ICATION or uATERlAlS "COllE BOX OR RtWARlCS

ELEVATION DEPTH L£C£JoC) REeDv· $.<AM'lE rcr.:,u::::.e; ~:}d"
O.

rDuaI&t:aJ1 ERY NO.. . .
ML, Brown. cloyey silt. NOTE: Somple w/3" dio.

troee of gross ond 3.0' long Shelby tube

- with grovel
HNU· 0 f-
TIME 1500

1-
NOTE:

f--
1 Hole wos dry during drilling

100l b"-30'
and ofter r.ompletion",\

- f--

Duplicote somple • .,

2-
token

f--

2.
REFUSAL 0 2.5'

BOTTOM OF HOLE o 2.5'

.. - -
NOTE: Soils field clossified
in occordonce with the Unified

- Soil Clossificotion System. '-

- -

- f-

- f-
:--= t--
:
:

f---: ,

:

:: f-

- -
:

-= ~

-
- f-

- f-

- t--

- I-

8-27
ENG FORM1836 PREVDJS EDfTIONS IRE O8SOlETE . IPROJrCT IHOlE NO.
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DRILLING LOG OCVSSOUTH ':"ATLANTIC

Hole No 03/10-34-93
INST ALlAItON ISHEET 1

WILMINGTON DISTRICT lor 1 SHtETS

:I.INOCSTURB£O
: 2-Chemicol

~. ElEVATlON CROl..t'C WATER

BUROtN .........ES TAl<£N : l-Geotech.
14. TOTAL. NJW8ER CORE BOxES N/A

10. S1ZE~ Typ( or BIT 'I" nlA <::1-1,1 I'>Y Till'>,

: 03/10-34-93
~. HAW[ M DRl.lER

ELASTIC BROWN/VON NIXON

L I'llOJECT ASG 03/10 RFI PART2, PHASE III SOILS
1-2:-.-:-L-:0CIi=TION-=--,";.,.~:>.nJwdhr-'"'".."';:'"'""R~l~80""""~"",,,"-...w1"",:uunl,~JIA...A --i1L OAT,", ~~LEVATION SHOWN rT8M "MSlJ

1';;"E=;;"'=:~"::;'::R~:"'=N~~=L~O~C.::A~T~IO~N:!.....!!M~AP~ --It2. ~~~~grOSlCN'TION or .....L

WATERWAYS EXPERIMENT STATION \3. TDT>WlO. or OVER· :OISTlOlIlED

16. OAn: HOlE6. DIRECTION or HOlE

IXl VERTIC-'l. 0 tCl.OlEO DEC, FROlol VERT.

:SURTED
:8/22/93

17. ELEVATION TOP OF HOLE

:COWPI..ETED
:8/22/93

7. TMCl<NESS or OVERllUllCEN 5.0' 18. TOT.... CORE RECOVERY roo BOROlC N/A
8. DEPTH ORUED MO ROO<: N/ A

...:.;..,:TO=O':'T.....:.;..:0EP:::=T=H:,or-:-:-NOL!:...::=-~5~ ....!.0:l..'-------,.. ~~~ ~E~~I~

-

t-

t-

t-

HNU- 0
TIME 1400

-

NOTE: Sample w/3" dio.
3.0' lon9 Shelby tube

HNU- 0
TIME 1330

NOTE:
Hole was dry during drilling ­
ond after completion.

I-

1
100l 0"-30'

2
1001. 0"-60' Geotech. sample

30"-60"

ML, Brownish oronge, c,loyey
slit, troce of grovel

CH, Brownish ton, fot cloy,
troce of rock fragments

:-
....:
:
:

1-:
:

-=::
2-:

:-

: BOTTOM OF HOLE Cl 5.0'

- NOTE: Soils field classified
in accordance with the Unified
Soil Classification System.

-

-

-

-

-

-

-

-

ENG FORM 1836 PRE·JIOUS EOlTIONS ARE OBSOLETE.
_71

8-28
IP1lO.IECT

r-

t-

-

r-

t-

r-

t-

-

t-

INCl.E NO.
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Hole No 03/10-35-93

...... 71

DRILLING LOG DIVISION HST.Al.LATtON
I~£l 1SOUTH ATLANTIC WILMINGTON DISTRICT Ofl S)£ETSL PRO,£CT /lSG 03/10 RFI PART2, PHASE "'SOILS 10. SlZE:::NflJ TYPE OF BI1 3" DIA. SHELBY TUBENSWC, CRANE, INDIANA

"- DATUW FOR ElEVATK)N SHOWN (T8lI 0" IISU2. LOCATION tCa:rdlM1es or SJdkxIJ
MSLSEE BORING LOCATION MAP

12. w.NlSACTl.RER"S D£SlCNA.TION or DRlll3. DRlLllNC ACENCY
STATION FAlLING 1500WATERWAYS EXPERIMENT

\3. TOTtIL...J«). Of OVER- :OISTURSED :UHDrSTURBED•. HOlE NO. iN vom at dTlJll¥lng t/tIo
: 03/10-35-93

8lROEN SNrlF'lES TNCEN : l-Geotech. : 2-ChemicoltnJ'n.~J

U. TOTAl. NlAS£R CORE BOXES Nt A5. N.AM( or ORI..LER
15. ELEVATION CROUND WATERELASTIC BROWNIVON NIXON

6. lXR(CTION Of HCU
16. OAT< HOlE :STAATEO :COtoFlETED!Xl VERn:"" 0 tQ.INEO DEc. rROW VERT. :8/23/93 :B/23/93
17. £l£V'ATlON TOP or HOlE7. TMC:IO£SS OF OV[R8URD£N 44' 18. TOTAL CORE RECOVERY FOR 80RNC NIA xs. OEPTH DRUED MO ROCK NIA 19. SJCNATlJR( or INSPECTORit TOT.... DEPTH or HOlt 4.4' LARRY BENJAMINFT x COR( BOX OR RE..-s[LEVAT1OH DEPTH LECOC> a.ASSIrlCAllON 0; NATERL'U RECOY· SAlolPlE

(&!:'?:::-~ ':f:,,~ttDast:rlillalJ ERY NO.. D. . ,
- ML, Brown, sondy silt, NOTE: Somple w/3" dio.: troce of roots 3.0' long Shelby tube....:

HNU· 0 r--
TIME 1358

1-= 1 NOTE: -Hole wos dry during drilling: 100l ~"-30" ond ofter completion.

- -.
2-

r-

r- r-SM, Ton, fine, silty
sand

HNU· 0-
TIME 1415:>-= r-

2
Geotech. somple -ML, Cloyey silt. brown, 100l 0"-51 ' 30"-50"with grovel

'.4_
-

4.4 RFFUSAL CI 4.4'- BOTTOM OF HOLE CI 4.4' r-

- NOTE: Soils field clossified
r-in occordonce with the Unified

Soil Clossificotion System.

- r-

- r-,

- r-

- r-

- r-

- r-

- r-

-
r-

- -
8-29

ENG FORM1836 PREVICAlS EDITlONS ARE 08S0LETt. IPRO.I;CT IHOlE NO.

830
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Hole No 03/10-36-93
DRILLING LOG DMSlON

INST........TlO.. WILMINGTON DISTRICT I~[l 1
SOUTH~ATLANTIC orl St££TS

I. PllO.A:C1'ABG 03/10 RFI PART2.PHASE II1S0lLS 10. SlZ~• ...., lypt or err 3" OIA. C;HFI RY TUB"
NSWC CRANE INDIANA 11. DATUM FOR nEVATlON SHOWN rTSU or J1SU

2. LOCATION cadl"".. Of' S1d1lX11 MSL
SEE BORING LOCATION MAP 12. WNM'ACTURER'S o($ICNATtON or DRill
3. ORLlt«; ACENCY FAlLING 1500
WATERWAYS EXPERIMENT STATION

13. TOYi["' NO. or OVER· :DlSTURBtO :lNlISTlRSEO
4. HOLE NO. (As 6h:M'I en drott1ng t11M

: 03/10-36-93
BURN:N S.....cPL£S TN(£N : l-Chemicol

ottd flMtrItII:W)
... TOTAl. 'M4lER COR( BOXES NI A

~. NNE or OR1.LER
15. ELEVATION GROUND WATERELASTIC BROWNIVON NiXON

6. DIRECTION OF HOLE 16. O"'TE HOl.E :STARTro :COWP\.£TED

llD VER11CJL 0 ....0lEIl DEC. FROM VERT. :8/22193 :8/22/93
17. UEVA110N TOP OF HOl£

7. THK::JO€SS or 0\'ER9UF%)[N 1.0' lS. TOTAt. COR( RECOVERY FOR BORINC NIA X
8. [)ry1M DRl..L£D trro ROCK NIA 19. SlCNA.T\JRt or HSPECTOR
i. TOT.... DEpTlf or HOlE 1.0' LARRY BENJAMIN

FT CLASSFICA110H or .....TERW.S X CORl: BOX OR RE..-s
EL.[VATlClH DEPTH l£GENl Rtcov· S.......E (lJrJJ1/rq ".,WCftT.ta. dIt/h"

O. -- ERY "0. Wdtwtro. R; tf ~k:atJ. . ,
ML. Ton. sandy silt. with NOTE: Sample w/3" dio.

rock fragments and 1 3.0' long Shelby tube

- asphalt
100Y. 0"-12" HNU' 0.5 t-

TIME 1145

1 - REFUSAL Cl 1.0'

=:
BOTTOM OF HOLE Cl 1.0' NOTE:

Hole was dry during drilling

-= NOTE: Soils field classified
and after completion.

t-

~
in accordance with the Unified
Soil Classification System. . ;

t-

-= t-
:-

1
-

--=

-=
t-

- t-

- t-

- t-

- t-
,

- -

- -

- -
- t-

- t-

~ -

:
t-

~ 8-30
ENG F"ORM1836 PREVIOUS £IllTlOKS _ oeSOU:TE• IPROJECT IHOlE NO.

.... 71
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Hole No. 03/10-37 -93

...... 71

DRILLING LOG OMSIOH ~TAlLAIION

l~n 1SOUTH ATLANTIC WILMINGTON DISTRICT or 1 SHEETSl ~~CTABG 03/10 RFI PART2,PHASE III SOILS to. SIZE~ TYPE OF BIT 3" DIA. SHELBY TUBENSWC CRANE INDIANA
11. DAll'" FOR ELEVAT10N SHOWN 1'T8M tr IJSl.)2. LOCATION tr:lJt:rd1tr:tl or StaI1cnJ

MSLSEE BORING LOCATION MAP 12. IrolN4JF'AC1~R'S DESKiHATION OF DRIll3. DRlLlrNC AG£NCY
FAILING 1500WATERWAYS EXPERIMENT STATION

U. lOTAl......,Ho. OF eVER· :DlS1UR8£O :l.O<OlSn,"IlEO... HOlE NO. t.U 6/tWttm dr~ rm.
: 03/10-37-93

BURO(N S.AUPl.E:S TN«N : l-ChemicoltftJflJe"""'j

M. TOTAL. tUoerR CORE BOXES N/As. "-"'E or ORUER
15. E:LEVATION GROUND WATERELASTIC BROWN/VON NIXON

6. DIRECTION OF HOLE
16. DATE HOlE :STARTED :cowPLETED!Xl VERTICAl 0 HClN:D DEC. FRO"" VERT. :8/22/93 :8/22/93
17. ELEVATION TOP OF HOlE7. Tt«::KN£SS OF OVERSLRDEN 2.0' 18. TOTAt. COR( RECOVERY FOR BORlNC N/A xe. DEPTH DRIJ.£O HTO ROCK N/A 19. $CNATLR( OF INSPECTOR8, TOTAI. DEPTH or MOlE 2.0' LARRY BENJAMIN

FT
LE~>C I x COR( IlOX OR RE..-sElEVATION DEPTH a.ASSf'lCAllOH or WATERiAlS REeDV· S.......E tDrf1l11'tJ I1.tIlt. lIlCIW' b.s. dftIh tf

tD=r_
ERY NO. wot1flWtl7(J.~rr~,. O. . ,

SC. Ton, cleyey sand, NOTE: Sample w/3" dio.
3.0' long Shelby tubeI HNU' 0 I-
TIME 1305

1
1_

100r. 0"-24' NOTE:

'"
ML. Brown, clayey sill, Hole was dry during drilfing

trace of grovel and after completion.

-
r-

Duplicate sample "6
REFUSAL Il 2.0' token .2

s6frOM OF HOLE II 2.0'

- NOTE: Soils field classified
I-in accordance with the Unified

Soil Classification System.

-
I-

- r-

- r-

-
I-

-
~

- I=-
- r-

,

- -
-

r-

- r-

-
I-

-
I-

-
to-

- r-
8-31

ENG FORM1836 PREV1CAlS EDll10llS « CllSOL£Tt. I~CT IHOl£ NO.

832
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Hole No 03/10-38-93
DRILLING LOG I~UTH ATLANTIC

IHS' ....LATtON 1~E1 1- WILMINGTON DISTRICT orl Sl<[£TS

, PROJECT ABG 03/10 RFI PART2: PHASE III SOILS 10. SIZE N<lD TYPE or BIT 3" DIA. SHELBY TUBE
NSWC CRANE INDIANA 11. OA.1Utol rOR ElEVATION SHOWN "811' V IISU

2. LOCATION lQadlMlas cr $'t$fmJ MSL
12. UNoU'ACTURER'S CEs:cNATK:)N or DRILL

3. DRLlH: AGENCY FAlLING 1500
WATERWAYS EXPERIMENT STATION

13. TQI.&L. NO. OF" OVER- :orslURBED :UfQSTURSED
4. HOLt NO. (AlItrJwn O'l drt1tlffng ttr1f

: 03/10-38-93
BlJIm£H SN6'l.ES TNCtN : 1-Geotech. : 2 -Chemical«Jd flle 1UJflW)

$, tUUE or ORI.LER
'4. TOTAl NlJWB[R CORE BOXES N/A

ELASTIC BROWN/VON NIXON e. ElEVATION' CROtND WATER

5. DIlECTION OF HOlE 1•. DATE HOLE :STMflEO :COWPlETED

IXJ VERTIC.'l. 0 INCll<ED DEC. rROW VERT. :8/23/93 :8/23/93
17. ElEVA'SON lOP or HOlE

7. THCIO£SS or OYERBlRDEN 4.0' 18. TOTAI. CORE RECOVERY FOR 80RINC N/A ,
a. DEPTH DRU.EO teTO ROCK N/A lSI. SlCNATURE Of INSPECTOR
8. TOT.... DEPTH Of' HOLE 4.0' LARRY BENJAMIN

FT
CLASSFICATtQN or MATERIALS 'CORE BOX OR RElolARKS

ELEVATION DEPTl1 LECEND RECDY- SAMPlE rr:rtlflW3 "."'*' au. _lJ «'
rDua'1I1cnJ E"T NO. wedlrJrlto.ltc." IlgrifkJattl

O. , . ,
ML, Brown, clayey silt, NOTE: Sample w/3" dia.

3.0' long Shelby tube

- HNU' 0 I-
TIME 1317

1
1- 100l P"-30'

NOTE:
I-Hole was dry during drilling

and after completion,

- I I-
0

2- I-

- r-- c-
Rusted brown, sandy
silt HNU- 0

3_
TIME 1330

2 ~

100l 0"-41

- Geotech. sample r-
30"-48"

4 REFUSAL 0 4.0'
BOTTOM OF HOLE Cl 4.0'

NOTE: Sails field classified
- in accordance with the Unified I-

Soil Classification System.

- I-

- I-

- I-,

- r-

- r-

- -

- -

- -

- -

- r-
8-32

. ENG F"ORt,41836 PIlEVIOUS EDITIONS .tIlE OOsoLETE. IPROJECT IHDLE NO.

..... 71
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Appendix C
Physical Analyses of Soils

Appendix C Physical Analyses of Soils C1



:to
"C
"C
CD
:J
Q.x·
(')

";:r-<
(Il

0'
!!!.
:to
:J
Dl

-<
(Il
CD
(Il

o-

()
N

_.. -V.5. STA'lDAAO SlM: OPENING N INO£5 U.s. STNJDAAO !>'M: MJt.IlERS HYOROI.lETER-. 1
1 i 1 ~100

6 4 3 2 1? 3 4 6 810 16 20 30 40 50 70 100 140 200
I. I

~
II I ., I I I I 0

90 10
I"'~

r-...

80 ~
20

7.0 ~
JO""'-.
40 ~I-

B60
w ~
3:

~>-m 50 .-
I\.. 5O~0::

W

~
Z
ii;' 1\
~ 40

'"
6Ol)

~l)

"- ~
~ 30 70 III

Q.

I t---"20 '$.r--..... 80 II
"<>

10 90

0 100
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMETERS

I COBBLES I GRAVB.. ICOOS( I
SAND I SILT or CLAY IlXl'RSE I mE t.£OIUf,l I FINE

LL 35 PL 18 IPI' 17 IGS 2.69 EST
NATW,% ORG,:" 3.2

PROJECT CRANE, ABG SOILS, PART 2
QASSF1\ATION

SANDY a..AY (Q), BROWN; wrrn GRA\t£l

BORING NO. 5 StlMPLE NO. 1115

DEPTH/ELE.V 3D-54" DATE 17 MAR 95
GRADATION CURVE I LABORATORY USAE WES - STF/GL

en
2.
u;



SIEVE ANALYSIS

ROJECT: CRANE, ABG"SOILS, PART 2

"BORING: 5
DEPTH: 30-54 11

SAMPLE: 1115 OF: MD1495 • OAT
DATE: 17 MAR 95

LL: 35 PL: 18 PI: 17 GS: 2.69 est WC:
CLASSIFICATION: 108

SANDY CLAY (CL) I BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 424.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 56.8 gms.

.00· OC: 3.20

WEIGHTS
gm.

.0
11.2
9.1

14.3
9.5
9.6

15.2

2.4
3.8
4.9
5.9
6.8
8.2
9.8

12.2
14.0

HYDROMETER:
RDGS
21.5
21.1
19.8
15.0
12.9
10.8

9.3
8.0
6.0

SIEVE SIZE
or NUMBER

3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
'22.5
22.5
22.5
22.5
23.0
23.0
23.0
23.0
22.0

OPENING
nun

19.100
12.500

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
• ()75

.0466

.0331

.0237

.0128

.0091

.0066

.0047

.0034

.0014

PERCENT
FINER
100.0
97.4
95.2
91.8
89.6
87.3
83.8

80.2
78.2
76.5
75.1
73.7
71.7
69.3
65.8
63.1

50.5
.49.5
46.5
35.2
30.5
25.6
22.1
19.0
13.9

PERCENT
COARSER

.0
2.6
4.8
8.2

10.4
12.7
16.2

19.8
21.8
23.5
24.9
26.3
28.3
30.7
34.2
36.9

49~5

50.5
53.5
64.8
69.5
74.4
77.9
81.0
86.1

PERCENT GRAVEL 10.4
PERCENT SAND 26.5
PERCENT FINES 63.1

Appendix C Physical Analyses of Soils
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(')
~

»
't:J
't:J
(1)

::J
a.x·
()

~
~

-<
Vl

o'
III

»
::J
III

-<
Vl
(1)
Vl

~
en
~.
en

U.S. STA'iDMD Slr.E OPENING N INCKS U.s. ST#lDARD SlM t-IJt.a=:RS HYDROMETER- 1
1 ~

1 J

100
6 4 J 2 T? ., - J 4 6 810 16 20 JO 40 !SO 70 100 140 200
1 '\ I 1 ·1 1 I I 1 0.

90 \.
10'0.....

80 ~$."
20t"--~

70 30
~

"f- '\ 40iG60
~

iii
~ fu
fu 50

50~eJ \
z

I\.i'... G: ,
60 8

~40 \. g
~ 30

'\ 0
70' ffi

""
a.

I

20 BO II..... 1'--

i'..
9010

0 100
500 100 50 10 5 t 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMETERS

COBBLES I GRAVB. SAND I SILT or CLAY
I lXWlSE I ftlE I CO'RSE I t.£D1UM I flUE I

LL 40 PI. 18 I PI 22 IGS 2.69 EST I NAT YI."A. ORG.~ 3.8 Jl'ROJECT CRANE, ABG SOILS, PART 2
QASSFlCATION

GRAVELLY SANDY ClAY (CL). GRAY
BORING NO. 6 SAMPLE NO. 1030

DEPTH/B-EV 30-40" DATE 17 MAR 95
GRADATION CURVE I lABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

2ROJECT: CRANE, ABG SOILS, PART 2

BORING: 6
DEPTH: 30-40"

SAMPLE: 1030 DF: MD1495 .DAT
DATE: 17 MAR 95

LL: 40 PL: 18 PI: 22 GS: 2.69 est WC: .00 OC: 3.80
CLASSIFICATION: 108

GRAVELLY SANDY CLAY (CL), GRAY

TOTAL WEIGHT OF SAMPLE: 753.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 52.1 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 1 in 25.000 100.0 .0
40.9 3/4 in 19.100 94.6 5.4
45.5 1/2 in 12.500 88.5 11.5
9.0 3/8 in 9.500 87.3 12.7

25.6 No 3 6.350 83.9 16.1
16.6 No 4 -4.750 81.7 18.3
15.0 No 6 3.350 79.7 20.3
21.2 No 10 2.000 76.9 23.1

1.6 No 16 1.180 74.6 25.4
2-.5- No 20 .850 73.2 26.8
3.3 No 30 .600 72.1 27.9
4.2 No 40 .425 70.7 29.3
5.0 No 50 .300 69.6 30.4
6.4 No 70 .212 67.5 32.5
8.4 No 100 .150 64.5 35.5

12.4 No 140 .106 58.6 41.4
15.0 No 200 .075 54.8 45.2

HYDROMETER:
RDGS TEMP
19.0 22.5 .0478 44.7 55.3
17.4 22.5 .0344 40.9 59.1
15.2 22.5 .0248 35.7 64.3
11.3 22.5·, .0133 26.6 73.4
9.8 22.5';;', .0095 23.0 77.0
8.1 " 22. ~_o,: '- " .0068 19.0 81.0
7.2 - 23.0 .0048 17.2 82.8
6.1 23.0 .0034 14.6 85.4
4.3 22.0 .0014 9.9 90.1

PERCENT GRAVEL = 18.3
PERCENT SAND 27.0
PERCENT FINES 54.8

Appendix C Physical Analyses of Soils
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I. I T

~~
'1 I I I I 0

90 -. ,.......
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SIEVE ANALYSIS

_ROJECT: CRANE, ABG SOILS, PART 2

BORING: 7
DEPTH: 30-60"

SAMPLE: 1445 DF: MD1495 .DAT
DATE: 17 MAR 95

LL: 28 PL: 16 PI: 12 GS: 2.69 est WC: .00 OC: 2.50
CLASSIFICATION: 108

GRAVELLY SANDY CLAY eCL), BROWN; TRACE OF GRAVEL

TOTAL WEIGHT OF SAMPLE: 578.1 gms.
PARTIAL WEIGHT AFTER SPLIT: 57.5 gms.

WEIGHTS
gm.

.0
2.9
4.6
5.2
7.7
4.8
6.2

.6

.8
1.0
1.2
1.3
1.8
3.3

12.4
21.3

HYDROMETER:
RDGS
19.0
17.8
16.2
11.1
8.7
7.0
6.0
5.0
3.8

SIEVE SIZE
or NUMBER

3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
22.5
22.5
22.5
22.5
22.5
23.0
23.0
23.0
22.0

OPENING
mm

19.100
12.500

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0478

.0342

.0246

.0133

.0096

.0068

.0049

.0035

.0014

PERCENT
FINER
100.0
99.5
98.7
97.8
96.5
95.6
94.6

93.6
93.3
92.9
92.6
92.4
91.6
89.1
74.2 .
59.5

49.7
46.6
42.4
29.1
22.8
18.6
16.0
13.4
9.7

PJmCENT
COARSER

.0

.5
1.3
2.2
3.5
4.4
5.4

6.4
6.7
7.1
7.4
7.6
8.4

10.9
25.8
40.5

50.3
53.4
57.6
70.9
77.2
81.4
84.0
86.6
90.3

PERCENT GRAVEL 3.5
PERCENT SAND 36.9
PERCENT FINES 59.5

Appendix C Physical Analyses of Soils
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GRADATION CURVE I LABORATORY USAE WES - STF/GL
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SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 8
DEPTH: 24-30"

SAMPLE: 0910 DF: MD1495 .DAT
DATE: 17 MAR 95

LL: 37 PL: 17 PI: 20 GS: 2.69 est WC: .00 OC: 5.70
CLASSIFICATION: 108

GRAVELLY SANDY CLAY (CL) , BROWN

TOTAL WEIGHT OF SAMPLE: 501. 6 91Ils.
PARTIAL WEIGHT AFTER SPLIT: 58.2 91Ils.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
91Il. or NUMBER nun FINER COARSER

.0 1 in 25.000 100.0 .0
14.5 3/4 in 19.100 97.1 2.9
19.8 1/2 in 12.500 93.2 6.8
11.2 3/8 in 9.500 90.9 9.1
18.7 No 3 6.350 87.2 12.8
9.9 No 4 4.750 85.2 14.8

12.4 No 6 3.350 82.8 17.2
14.0 No 10 2.000 80.0 20.0

3.1 No 16 1.180 75.7 24.3
4.3 No 20 .850 74.1 25.9
5.2 No 30 .600 72.8 27.2
6.1 No 40 .425 71.6 28.4
6.8 No 50 .300 70.6 29.4
8.0 No 70 .212 69.0 31.0

10.1 No 100 .150 66.1 33.9
13.2 No 140 .106 61.8 38.2
15.6 No 200 .075 58.5 41.5

HYDROMETER:
RDGS TEMP
22.2 22.5 .0462 48.6 51.4
21.2 22.5 .0330 46.4 53.6
20.0 22.5 .0237 43.7 56.3
14.9 22.5 .0129 32.6 67.4
13.0 23.0 .0091 28.6 71.4
11.1 23.0 .0066 24.5 75.5
9.5 23.0 .0047 21.0 79.0
8.4 23.0 .0034 18.6 81.4
6.2 22.0 .0014 13.3 86.7

PERCENT GRAVEL 14.8
PERCENT SAND 26.7
PERCENT FINES 58.5

Appendix C Physical Analyses of Soils
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SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 10
DEPTH: 28-48"

SAMPLE: 1530 OF: MD1495 • OAT
DATE: 17 MAR 95

LL: 29 PL: 17 PI: 12 GS: 2.69 est
CLASSIFICATION: 108

SANDY CLAYEY GRAVEL (GP-GC), GRAY

WC: .00 OC: 4.20

TOTAL WEIGHT OF SAMPLE:
PARTIl\LWEIGHT AFTER SPLIT:

785.9 gms.
51. 0 gms.

WEIGHTS
gm.

.0
22.8
48.6
50.1
51.9

120.4
82.9
77.0

101.4

SIEVE SIZE
or NUMBER
1.5 in

1 in
3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

OPENING
mIn

37.500
25.000
19.100
12.500

9.500
6.350
4.750
3.350
2.000

PERCENT
FINER
100.0
97.1
90.9
84.5
77 .9
62.6
52.1
42.3
29.4

P:E:RCENT
COARSER

.0
2.9
9.1

15.5
22.1
37.4
47.9
57.7
70.6

14.8 No 16 1.180 20.8
20.9 No 20 .850 17.3
24.9 No 30 .600 15.0
27.7 No 40 .425 13.4
29.1 No 50 .300 12.6
30.9 No 70 .212 11.6
33.0 No 100 .150 .10.4
36.1 No 140 .106 8.6
38.3 No 200 .075 7'.3

HYDROMETER:
RDGS TEMP
6.6 22.5 .0536 6.0
6.0 22.5 .0381 5.5
5.3 22.5 .0271 4.9
4.0 22.5 .0141 3.7
3.7 23.0 .0099 3.5
3.0 23.0 .0070 2.8
2.2 23.0 .0050 2.1
1.6 23.0 .0036 1.6
1.3 22.0 .0015 1.1

PERCENT GRAVEL 47.9
PERCENT SAND 44.8
PERCENT FINES 7.3

060 = ·5.95
030 = 2.07
010 .= .14

CU 42.22
CC = 5.09

Appendix C Physical Analyses of Soils

79.2
82.7
85.0
86.6
87.4
88.4
89.6
91.4
92.7

94.0
94.5
95.1
96.3
96.5
97.2
97.9
98.4
98.9

EDE

C11



n
~

N

»
"C
"C
Cll
::J
Co
X·
(")

"tJ
:T
-<
(II

O·
!!!.
»
::J
III

<
(II

Cll
(II

S-
en
e.
iii

u.s. STNlOAAD SlE\£ OPENING N INO£S u.s. STNlOARD SlEVI: tlJl.4lERS HYDROMETER-. , J 1 J

100
6 " J

2 I? 1 '4 '2- J 4 6 810 16 20 JO 40 50 70 100 140 200

I. r ~I II I I I I I 0

90 \
10\

80 20ib-

~
70 30

"'-...
I- ~

~

i3 60 4Qg
W "'er- ~

~ fu>- ~CD 50
\ 50~0::

W

~Z
~[i:

~40 60°

~ ~0:: 1'\It 30 70 ffi
'i'.. n.

I "\
20

"-
80 I

10 90...... r--. ---..
0 100
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILUMffiRS

I COBBLES I GRAVEl IctWlSE I
SAND I SILT or CLAY IlXWlSE I f)/E r.£OIUt.l I FlNE

LL 27 PL 17 1PI 10 IGS 2.69 EST 1NAT W.~ ORG,:( 3.3 PROJECT mANE, ABG SOILS, PART 2
QASSACATION

GRAVELLY QAYEY SAND (SC), GRAY

BORING NO. 11 SoWPlE NO. 1430

DEPTH/ELEV 30-62" DATE 17 W.R 95
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SIEVE ANALYSIS

rROJECT: CRANE, ABG SOILS, PART 2

BORING: 11
. DEPTH: 30-62"

SAMPLE: 1430 DF: MD1495 .DAT
DATE: 17 MAR 95

.LL: 27 PL: 17 PI: 10 GS: 2.69 est WC: .00 OC: 3.30
CLASSIFICATION: 108

GRAVELLY CLAYEY SAND (SC) , GRAY

TOTAL WEIGHT OF SAMPLE: 811.9 grns.
PARTIAL WEIGHT AFTER SPLIT: 50.2 grns.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
grn. or NUMBER nun FINER COARSER

.0 1 in 25.000 100.0 .0
10.7 3/4 in 19.100 98.7 1.3
62.3 1/2 in 12.500 91.0 9.0
45.0 3/8 in 9.500 85.5 14.5
61.1 No 3 6.350 77 .9 22.1
38.1 No 4 4.750 73.2 26.8
29.1 No 6 3.350 69.7 30.3
38.1 No 10 2.000 65.0 35.0

2.9 No 16 1.180 61.2 38.8
4.1 No 20 .850 59.7 40.3
5.0 No 30 .600 58.5 41.5
5.9 No 40 .425 57.3 42.7
6.7 No 50 .300 56.3 43.7
8.2 No 70 .212 54.4' 45.6

10.9 No 100 .150 50.9 49.1
16.6 No 140 .106 43.5 56.5
21.4 No 200 .075 37.3 62.7

Hi::\DROMETER:
RDGS TEMP
15.0 22.5 .0497 30.9 69.1
14.2 22.5 .0354 29.3 70.7
12.3 22.5 .0255 25.3 74.7
8.6 22.5 .0136 17.7 82.3
7.1 23.0 .0096 14.8 85.2
6.1 23.0 .0069 12.8 87.2
5.2 23.0 .0049 10.9 89.1
4.3 23.0 .0035 9.1 90.9
3.1 22.5 .0015 6.4 93.6

PERCENT GRAVEL 26.8
PERCENT SAND 36.0
PERCENT FINES 37.3

Appendix C Physical Analyses of Soils
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GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

PROJECT: CRANE, ABG SOILS, PART 2

BORING: 12
DEPTH: 30-60"

SAMPLE: 1040 DF: MD1495 .DAT
DATE: 17 MAR 95

LL::27 PL: 17 PI: 10 GS: 2.69 est
CLASSIFICATION: 108

GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 646.1 gms.
PARTIAL WEIGHT AFTER SPLIT: 53.7 gms.

WC: .00 OC: 2.30

WEIGHTS
gm.

.0
30.3
20.7
30.9
15.1
17.6
23.9

1.8
2.7
3.4
4.0
4.5
5.7
7.5
9.9

12.6
HYDROMETER:

RDGS
21.0
20.1
17.4
12.7
10.0
8.5
7.3
6.2
4.9

SIEVE SIZE
or NUMBER

3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
22.5
22.5
22.5
22.5
23.0
23.0
23.0
23.0
22.5

OPENING
nun

19.100
12.500

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0468

.0334

.0243

.0131

.0094

.0067
~0048

.0034

.0014

PERCENT
FINER
100.0

95.3
92.1
87.3
85.0
82.3
78.6

75.9
74.6
73.6
72.7
72.0
70.2
67.6
64.1
60.1

48.9
46.8
40.5
29.6
23.5
20.0
17.2 .
14.7
11.4

PERCENT
COARSER

.0
4.7
7.9

12.7
15.0
17.7
21.4

24.1
25.4
26.4
27.3
28.0
29.8
32.4
35.9
39.9

51.1
53.2
59.5
70.4
76.5
80.0
82.8
85.3
88.6

PERCENT GRAVEL 15.0
PERCENT SAND 24.9
PERCENT FINES 60.1
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SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 14
DEPTH: 30-45"

SAMPLE: 0925 DF: MD1495 .DAT
DATE: 17 MAR 95

LL: 24 PL: 16 PI: 8 GS: 2.69 est WC: .00 OC: 2.50
CLASSIFICATION: 108

SANDY CLAYEY GRAVEL (GC) , BROWN

TOTAL WEIGHT OF SAMPLE: 475.2 gIns.
PARTIAL WEIGHT AFTER SPLIT: 56.8 gIns.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER nun FINER COARSER

.0 1.5 in 37.500 100.0 .0
119.2 1 in 25.000 74.9 25.1
40.0 3/4 in 19.100 66.5 33.5
30.5 1/2 in 12.500 60.1 39.9
15.0 3/8 in 9.500 56.9 43.1
31.9 No 3 6.350 50.2 49.8
16.1 No 4 4.750 46.8 53.2
11.8 No 6 3.350 44.3 55.7
14.2 No 10 2.000 41.4 58.6

2.5 No 16 1.180 39.5 60.5
3.6 No 20 .850 38.7 61. 3
4.4 No 30 .600 38.1 61.9
5.3 No 40 .425 37.5 62.5
5~9 No 50 .300 37.1 62.9
8.0 No 70 .212 35.5 64.5

11.5 No 10.0 .150 33.0 67.0
16.9 No 140 .106 29.0 71.0
22.3 No 200 .075 25.1 74.9

HYDROMETER:
RDGS TEMP
16.2 22.5 .0492 18.8 81.2
14.8 22.5 .0352 17.2 82.8
12.6 22.5 .0254 14.6 85.4
8.5 22.5 .0136 9.8 90.2
6.6 23.0 .0097 7.8 92.2
5.5 23.0 .0069 6.5 93.5
4.3 23.0 .0049 5.1 94.9
3.9 23.0 .0035 4.6 95.4
3.1 22.0 .0015 3.5 96.5

PERCENT GRAVEL 53.2
PERCENT SAND 21.7
PERCENT FINES 25.1

Appendix C Physical Analyses of Soils
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SIEVE ANALYSIS

PROJECT: CRANE, ABG SOILS, PART 2

BORING: 17
DEPTH: 30-60"

SAMPLE: 1145 DF: MD1495 .DAT
DATE: 17 MAR 95

LL: 34 PL: 21 PI: 13 GS: 2.69 est WC: .00 OC: 2.10
CLASSIFICATION: 108

GRAVELLY CLAYEY SAND (SC) , GRAY

TOTAL WEIGHT OF SAMPLE: 650.4 gms.
PARTIAL WEIGHT.AFTER SPLIT: 50.6 gms.

,
WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT

gm. or NUMBER rom FINER COARSER
.0 1 in 25.000 100.0 .0

39.1 3/4 in 19.100 94.0 6.0
36.9 1/2 in 12.500 88.3 11.7
23.6 3/8 in 9.500 84.7 15.3
56.2 No 3 6.350 76.0 24.0
24.7 No 4 4.750 72.2 27.8
24.7 No 6 3.350 68.5 31.5
36.3 No 10 2.000 62.9· 37.1

4.2 No 16 1.180 . 57.7 42.3
6.7 No 20 .850 54.5 45.5
9.1 No 30 .600 51. 6 48.4

11.5 No 40 .425 48.6 51.4
13.5 No 50 .300 46.1 53.9
15.9 No 70 .212 43.1 56.9
18.5 No 100 .150 39.9 60.1
21.9 No 140 .106 35.7 64.3
24.6 No 200 .075 32.3 67.7

HYDROMETER:
RDGS TEMP
13.3 23.0 .0499 26.5 73.5
12.0 23.0 .0357 23.9 76.1
10.5 23.0 .0256 21.0 79.0
6.4 23.0 .0137 12.9 87.1
5.0 23.0 .0098 10.1 89.9
4.0 23.0 .0070 8.1 91.9
3.2 23.0 .0050 6.5 93.5
2.4 23.0 .0035 4.9 95.1
1.1 22.5 .0015 2.2 97.8

PERCENT GRAVEL 27.8
PERCENT SAND 39.9
PERCENT FINES 32.3
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SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 19
DEPTH: 30-60"

SAMPLE: 0935 OF: MD1495 . OAT
DATE: 17 MAR 95

LL: 31 PL: 17 PI: 14 GS: 2.69 est WC: .00 OC: 1.50
CLASSIFICATION: 108

GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 723.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 52.4 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER rom FINER COARSER

.0 1 in 25.000 100.0 .0
32.0 3/4 in 19.100 95.6 4.4
29.8 1/2 in 12.500 91.5 8.5
39.0 3/8 in 9.500 86.1 13.9
36.1 No 3 6.350 81.1 18.9
20.9 No 4 4.750 78.2 21.8
20.8 No 6 3.350 75.3 24.7
30.7 No 10 2.000 71.1 28.9

1.9 No 16 1.180 68.5 31.5
2.7 No 20 .850 67.4 32.6
3.3 No 30 .600 66.6 33.4
3.9 No 40 .425 65.8 34.2
4.4 No 50 .300 65.1 34.9
5.2 No 70 .212 64.0 36.0
7.1 No 100 .150 61.4 38.6

10.1 No 140 .106. 57.4 42.6
12.1 No 200 .075 54.7 45.3

HYDROMETER:
RDGS TEMP
22.3 22.5 .0462 48.1 51.9
20.4 22.5 .0333 44.0 56.0
18.2 22.5 .0241 39.3 60.7
13.6 22.5 .0130 29.4 70.6
11. 6 22.5 .0094 25.0 75.0
10.2 23.0 .0066 22.2 77.8
9.0 23.0 .0047 19.6 80.4
7.2 23.0 .0034 15.8 84.2
6.1 23.0 .0014 13.4 86.6

PERCENT GRAVEL 21.8
PERCENT SAND 23.5
PERCENT FINES 54.7
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SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 21
DEPTH: 30-60"

SAMPLE: 1645 OF: MD1495 • OAT
DATE: 17 MAR 95

LL: 34 PL: 16 PI: 18 GS: 2.69 est WC: .00 OC: 3.00
CLASSIFICATION: 108

SANDY CLAYEY GRAVEL (GC) , BROWN

TOTAL WEIGHT OF SAMPLE: 379.1 gIns.
PARTIAL WEIGHT AFTER SPLIT: 51.1 gIns.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gIn. or NUMBER nun FINER COARSER

.0 1.5 in 37.500 100.0 .0
61.0 1 in 25.000 83.9 16.1
14.1 3/4 in 19.100 80.2 19.8
23.3 1/2 in 12.500 74.0 26.0

6.7 3/8 in 9.500 72.3 27.7
13.1 No 3 6.350 68.8 31.2
8.6 No 4 4.750 66.6 33.4
9.9 No 6 3.350 63.9 36.1

13.8 No 10 2.000 60.3 39.7

2.6 No 16 1.180 57.2 42.8
4.0 No 20 .850 55.6 44.4
5.0 No 30 .600 54.4 45.6
5.8 No 40 .425 53.5 46.5
6.4 No 50 .300 52.7 47.3
7.4 No 70 .212 51.6 48.4
9.1 No 100 .150 49.6 50.4

13.5 No 140 .106 44.4 55.6
17.1 No 200 .075 40.1 59.9

HYDROMETER:
RDGS TEMP
17.9 22.5 .0483 33.6 66.4
16.0 22.5 .0348 30.1 69.9
14.9 22.5 .0249 28.0 72.0
10.1 22.5 .0134 19.0 81.0
9.1 22.5 .0096 17.1 82.9
7.9 23.0 .0068 15.0 85.0
6.8 23.0 .0048 13.0 87.0
5.3 22·.5 .0035 10.0 90.0
4.1 23.0 .0014 7.9 92.1 .

PERCENT GRAVEL = 33.4
PERCENT SAND 26.4
PERCENT FINES 40.1
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SIEVE ANALYSIS

PROJECT: CRANE, ABG SOILS, PART 2

BORING: 22
DEPTH: 30-60"

SAMPLE: 1115 OF: MD1495R .DAT
DATE: 17 MAR 95

LL: 52 PL: 19 PI: 33 GS: 2.69 est
CLASSIFICATION: 108

SANDY CLAY (CH), BROWN

TOTAL WEIGHT OF SAMPLE: 274.3 gms.
PARTIAL WEIGHT AFTER SPLIT: 56.9 gms.

WC: .00· OC: 3.00

WEIGHTS
gm.

.0
1.5

.8
1.7
2.7

.4

.5

.6

.7

.8
1.3

.2.7
8 .• 3

13.5
HYDROMETER:

RDGS
22.0
21.0
19.1
16.4
15.0
D.S
12.2
11.2
10.3

SIEVE SIZE
or NUMBER
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
22.5
22.5
22.5
22.5
22.5
23.0
23.0
22.5
23.0

OPENING
nun

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0463

.0331

.023\9

.0127

.0091

.0064

.0046

.0033

.0014

PERCENT
FINER
100.0

99.5
99.2
98.5
97.6

96.9
96.7
96.5
9.6.4
96.2
95.3
92.9
83.3
74.4

60.0
57.3
52.1
44.8
40.9
37.1
33.6
30.6
28.4

PERCENT
COARSER

.0

.5

.8
1.5
2.4

3.1
3.3
3.5
3.6
3.8
4.7
7.1

16.7
25.6

40.0
42.7.
47.9
55.2
59.1
62.9
66.4
69.4
71.6

PERCENT GRAVEL .8
PERCENT SAND 24.8
PERCENT FINES 74.4

Appendix ·C Physical Analyses of Soils

EDE

C25



»
'0
'0
C1l
::l
Co
X·
()

"U
:T
-<
CIl
c;'
!!!.
»
::l
Ql

<:
CIl
C1l
CIl

o-(Jl

2.
iii

(")
N
0>

U.S. STA'lDAAO SlE\£ OPENING N 110£5 U.s. STANDARD SlE\£ MJl.£lERS tOOROMETER_. , J , J

100
6 4 3 2 12 1"4 ?- 34 6 .810 16 20 30 40 50 70 100 140 200
I I

~ l~
. I I I I I 0. ---90 f-e

~
10.-

80 20
,\

70·
1\

30
~

~ 60
t'-. 4O~W '"3=

~>-
tD 50

f\ 50~a:
w
z.
G: I\. 0
~40 60°
w "'- ~()
a:

~ °~ 30 70 ffi" 0-

f

20 80 I

10 90

0 100
500 100 . 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMmRS

I COBBLES I GRAVEl. IC(WlS£ I
SAND' I SILT or CLAY I0CWlSt I ftIE r.£DIUt.I I FINE

LL 54 PL 20 IPI 34 IGS 2.69 EST
NATW,~ ORG,lI 3.3

PROJECT CRANE, ABG SOILS, PART 2
ClASSFlCAl10N

OAY (CH), GRAY; I'iTTH SAND; TRACE or GRAVEl.
BORING NO. 23 SAMPLE NO. 1050

DEPTH/ELEV 30-60" DATE 17 MAR 95 .
GRADATION CURVE I LABORATORY USAE WES - STF/GL

.':.



SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 23
DEPTH: 30-60"

SAMPLE: 1050 DF: MD1495R .DAT
DATE: 17 MAR 95

LL: 54 PL: 20 PI: 34 GS: 2.69 est WC: .00
CLASSIFICATION: 108

CLAY (CH), GRAY; WITH SAND; TRACE OF GRAVEL

TOTAL WEIGHT OF SAMPLE: 433.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 58.7 gms.

OC: 3.30

WEIGHTS
gm.

.0
3.6

.0
6.6
4.6
3.7
4.2

.8
1.3
1.7
2.1
2.4
2.8
3.6
5.0
6.2

HYDROMETER:
RDGS
28.0
27.0
25.1
22.3
20.9
19.1
17.1
15.3
11.3

SIEVE SIZE
or NUMBER

3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40

·No 50
No 70
No 100
No 140
No 200

TEMP
22.5
22.5
22.5
22.5 .
22.5
23.0
23.0
22.5
23.0

OPENING
mm

19.100
12.500

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0432

.0309

.0224

.0119

.0086

.0061

.0044

.0032

.0013

PERCENT
FINER
100.0

99.2
99.2
97.6
96.6
95.7
94.8

93.5
92.7
92.0
91.4
90.9
90.2
89.0
86.7
84.8

72.0
69~4

64.5
57.3
53.7
49.3
44.2
39.3
29'.3

PERCENT
COARSER

.0

.8

.8
2.4
3.4
4.3
5.2

6.5
7.3
8.0
8.6
9.1
9.8

11.0
13.3
15.2

28.0
30.6
35.5
42.7
46.3
50.7
55.8
60.7
70.7

PERCENT GRAVEL 3.4
PERCENT SAND 11.8
PERCE~T FINES 84.8
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SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 25
DEPTH: 30-36"

SAMPLE: 1130 OF: MD1495 • OAT
DATE: 17 MAR 95

LL: 43 PL: 19 PI: 24 GS: 2.69 est WC: .00 OC: 3.30
CLASSIFICATION: 108

GRAVELLY SANDY CLAY (CL) , GRAY

TOTAL WEIGHT OF SAMPLE: 496.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.0 gIns.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gIn. or 'NUMBER mIn FINER COARSER

.0 3/4 in 19.100 100.0 .0
26.3 1/2 in 12.500 94.7 5.3
27.3 3/8 in 9.500 89.2 10.8
22.3 No 3 6.350 84.7 15.3
18.2 No 4 4.750 81.1 18.9
'12.8 No 6 3.350 78.5 21.5
18.0 No 10 2.000 74.9 25.1

1.8 No 16 1.180 72.4 27.6
2.7 No 20 .850 71.1 28.9
3.3 No 30 .600 70.3 29.7
3.9 No 40 .425 . 69.4 30.6
4.5 No 50 .300 68.6 31.4
5.6 No 70 .212 67.1 32.9
7.4 No 100 .150 64.6 35.4

11.7 No 140 .106 58.6 41.4
15.9 No 200 .075 52.8 47.2

HYDROMETER:
RDGS TEMP
18.1 22 .• 5 .0482 39.9 60.1
17.0 22.5 .0345 37.5 62.5
15.5 22.5 .0247 34.2 65.8
12.4 22.5 .0132 27.4 72.6
11.2 22.5 .0094 24.7 75.3
10.0 23.0 .0066 22.3 77.7
9.0 23.0 .0047 20.1 79.9
8.0 22.5 .0034 17.7 82.3
6.0 23.0 .0014 13.5 86.5

PERCENT GRAVEL 18.9
PERCENT SAND 28.2
PERCENT FINES 52.8
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SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 28
DEPTH: 30-60"

SAMPLE: 1445 DF: MD1495 .DAT
DATE: 17 MAR 95

LL: 33 PL: 16 PI: 17 GS: 2.69 est
CLASSIFICATION: 108

GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 541. 7 gms.
PARTIAL WEIGHT AFTER SPLIT: 55.1 gms.

WC: .00 OC: 2.60

WEIGHTS
gm.

.0
33.3
28.6
9.7

10.7
9.0
7.0

16.8

.8
1.1
1.5
1.8
2.1
3.3
5~8

10.6
15.3

HYDROMETER:
RDGS
20.0
18.2
15.1
11.9
10.3
9.1
8.1
7.3
5.9

SIEVE SIZE
or NUMBER

1 in
3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
N(J 140
No 200

TEMP
22.5
22.5
22.5
22.5
22.5
23.0
23.0
22.5
23.0

OPENING
rom

25.000
19.100
12.500
9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0473

.0341

.0248

.0132

.0095

.0067

.0048

.0034

.0014

PERCENT
FINER
100.0

93.9
88.6
86.8
84.8
83.1
81.9
78.8

77.6
77.2
76.6
76.2
75.8
74.0
70.5
63.6
56.9

45.5
41.4
34.4
27.1
23.4
20.9
18.7
16.6
13.6

PERCENT
COARSER

.0
6.1

11.4
13.2
15.2
16.9
18.1
21.2

22.4
22.8
23.4
23.8
24.2
26.0
29.5
36.4
43.1

54.5
58.6
65.6
72.9
76.6
79.1
81.3
83.4
86.4

PERCEWT GRAVEL 16.9
PERCENT SAND 26.3
PERCENT FINES 56.9
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~. .,.

SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 29
DEPTH: 30-54"

SAMPLE: 1400 DF: MD1495R .DAT
DATE: 17 MAR 95

LL: 46 PL: 21 PI: 25 . GS: 2.69 est WC:
CLASSIFICATION: 108

SANDY CLAY (CL), GRAY; TRACE OF GRAVEL

.00 OC: 4.10

TOTAL WEIGHT OF SAMPLE: 613.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 57.1 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT . PERCENT
gIn. or NUMBER mIn FINER . COARSER

.0 3/4 in 19.100 100.0 .0
6.9 1/2 in 12.500 98.9 1.1
3.5 3/8 in 9.500 98.3 1.7
4.2 No 3 6.350 97.6 2.4
4.6 No 4 4.750 96.9 3.1
3.6 No 6 3.350 96.3 3.7
6.4 No 10 2.000 95.2 4.8

.5 No 16 1.180 94.4 5.6

.7 No 20 .850 94.1 5.9
1.0 No 30 .600 93.6 6.4
1.5 No 40 .425 92.7 7.3
2.0 No 50 .300 91.9 8.1
3.0 No 70 .212 90.2 9.8
4.4 No 100 .150 87.9 12.1
6.7 No 140 .106 84.1 15.9
8.6 No 200 .075 80.9 19.1

HYDROMETER:
RDGS TEMP
23.2 22.5 .0457 61.6 38.4
22.1 22.5 .0327 58.7 41.3
20.0 22.5 .0237 53.1 46.9
17.0 22.5 .0126 45.1 54.9
15.4 22.5 .0090 40.9 59.1
14.1 23.0 .0064 37.7 62.3
12.3 23.0 .0046 32.9 67.1
11.1 22.5 .0033 29.5 70.5
7.2 23.0 .0014 19.4 80.6

PERCENT GRAVEL 3.1
PERCENT SAND 16.0
PERCE;.NT FINES 80.9

Appendix C Physical Analyses of Soils

EDE

C33



(')
w
~

»
"t:l
"t:l
CD
:J
Cox·
()

"'0
J
-<
III,r
!!!.
»
:J
III

-<
III
CD
III

£.
(J)

2.
iii'

U.S. SfNlDMD S1E\£ OPENING N fNI:HS U.s. SfNlDARD $1M: tlJt.flERS H't'DROJ.lETER
- 1 J I J

100 6 4 J 2 l? 1"4 "2 6 J 4 6: 810 16 20 JO 40 50 70 100 140 200
" 1\ I , II II I I I I I I I 0

90 1\ 10

~ ~ W

i&-.
70 I'-e.. 30

........, ............

~ 60 ref-., 40 B
- ~ ~
~ .... ~
:>-
Q) 50 50 a:
eJ \ IX
E ' "'~ ~
~40 60 u

~ ~ ~
a:: 1\ u
~30 \ 70~

20 I '\ BO I
ft-

~
10 ~ .......... 90-..

o 100
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMETERS

I COBBLES I COARSE GRAf rtlE ICOMSf: I r.£DIUMSAND I FINE I SILT or CLAY I
LL Pl IPI IGS NAT W:~ ORG.%

31 19 12 2.69 EST 3.0 'PROJECT CRANE, ABG SOILS, PART 2

QA5SF1C'AnON
SANDY GRAVELLY ClAY (a...), BROWN

BORING NO. 34 S<\MPLE NO. 1415

f--------- ---.,...~~~"::":"::_~~~:__~~:___jDEPTH/ELEV 30-60" DATE 17 MAR 95
GRADATION CURVE I LABORATORY USAE WES - STFIGL



SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 34
DEPTH: 30-60"

SAMPLE: 1415 DF: MD1495 .DAT
DATE: 17 MAR 95

LL: 31 PL: 19 PI: 12 GS: 2.69 est WC: .00 OC: 3.00
CLASSIFICATION: 108

SANDY GRAVELLY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 577.2 gIns.
PARTIAL WEIGHT AFTER SPLIT: 52.3 gIns.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gIn. or NUMBER mm FINER COARSER

.0 1.5 in 37.500 100.0 .0
79.2 1 in 25.000 86.3 13.7
23.4 3/4 in 19.100 82.2 17.8
8.3 1/2 in 12.500 80.8 19.2

13.8 3/8 in 9.500 78.4 21.6
18.3 No 3 6.350 75.2 24.8
11.1 No 4 4.750 73.3 26.7
13.7 No 6 3.350 70.9 29.1
17.1 No 10 2.000 68.0 32.0

2.3 No 16 1.180 65.0 35.0
3.3 No 20 .850 63.7 36.3
4.2 No 30 .600 62.5 37.5
4.:8 No 40 .425 61.7 38.3
5.4 No 50 .300 60.9 39.1
6.6 No 70 .212 59.4 40.6
8.4 No 100 .150 57.0 43.0

10.8 No 140 .106 53.9 46.1
12.3 No 200 .075 52.0 48.0

HYDROMETER:
RDGS TEMP
21.4 22.5 .0466 44.3 55.7
20.3 22.5 .0333 42.0 58.0
18.0 22.5 .0241 37.2 62.8
12.1 22.5 .0132 25.0 75.0
9.4 22.5 .0096 19.4 80.6
8.0 23.0 .0068 16.8 83.2
6.7 23.0 . .0048 14.1 85.9
5.3 22.5 .0035 11.0 89.0
3.5 23.0 .0014 7.4 92.6

PERCENT GRAVEL 26.7
PERCENT SAND 21.3
PERCENT FINES = 52.0
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t. 1 ,

SIEVE ANALYSIS

~ROJECT: CRANE, ABG SOILS, PART 2

BORING: 35
DEPTH: 30-50"

SAMPLE: 1420 OF: MD1495 • OAT
DATE: 17 MAR 95

LL: 29 PL: 17 PI: 12 GS: 2.69 est
CLASSIFICATION: 108

SANDY CLAYEY GRAVEL (GP-GC), BROWN

TOTAL WEIGHT OF SAMPLE: 1285.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 52.4 gms.

WC: . .00 OC: 5.10

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 1.5 in 37.500 100.0 .0
18.7 1 in 25.000 98.5 1.5

198.7 3/4 in 19.100 83.1 16.9
193.1 1/2 in 12.500 68.1 31.9
113.8 3/8 in 9.500 59.2 40.8
140.3 No 3 6.350 48.3 51.7
82.0 No 4 4.750 41.9 58.1
70.5 No 6 3.350 36.4 63.6

108.3 No 10 2.000 28.0 72.0

9.5 No 16 1.180 22.9 77.1
13.3 No 20 .850 20.9 .79.1
15.9 No 30 .600 19.5 80.5
18.1 No 40 .425 18.3 81.7
19.7 No 50 .300 17.5 82.5
22;2 No 70 .212 16.1 83.9
25.2 No 100 .150 14.5 85.5
29.3 No 140 .106 12.3 87.7
32.0 No 200 .075 10.9 89.1

HYDROMETER:
RDGS TEMP
10.5 22.0 .0518 8.8 91.2
9.9 22.0 .0368 8.3 91.7
8.9 22.0 .0263 7.5 92.5
7.1 22.0 .0138 6.0 94.0
6.3 22.0 .0098 5.3 94.7
5.2 22.5 .0070 4.4 95.6
5.0 22.5 .0050 4.3 95~7

4.5 23.0 .0035 3.9 96.• 1
2.9 23.0 .0014 2.6 97.4

PERCENT GRAVEL = 58.1
PERCENT SAND 31.0
PERCENT FINES 10.9

- .
060 9.77
030 2.32
010 = .06

CU =175.46
CC 9.90
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SIEVE ANALYSIS

PROJECT: CRANE, ABG SOILS, PART 2

BORING: 38
DEPTH: 30-48"

SAMPLE: 1335 DF: MD1495R .DAT
DATE: 17 MAR 95

LL: 32 PL: 22 PI: 10 GS: 2.69 est WC: .00
CLASSIFICATION: 108

GRAVELLY SILTY CLAY (CL), BROWN; WITH SAND

. TOTAL WEIGHT OF SAMPLE: 477.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 55.4 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER rom FINER COARSER

.0 2 in 50.000 100.0 .0
79.9 1.5 in 37.500 83.3 16.7

.0 1 in 25.000 83.3 16.7

.0 3/4 in 19.100 83.3 16.7
2.3 1/2 in 12.500 82.8 17.2

.6 3/8 in 9.500 82.7 17.3
3.6 No 3 6.350 81.9 18.1
2.2 No 4 4.750 81.5 18.5
1.6 No 6 3.350 81.1 18.9
3.4 No 10 2.000 80.4 19.6

.5 No 16 1.180 79.7 20.3

.7 No 20 .850 79.4 20.6

.9 No 30 .600 79.1 20.9
1.1 No 40 .425 78.8 21.2
1.2 No 50 .300 78.7 21.3
1.6 No 70 .212 78.1 21.9
2.4 No 100 .150 76.9 23.1
4.0 No 140 .106 74.6 25.4
6.0 No 200 .075 71.7 28.3

HYDROMETER:
RDGS TEMP
25.1 22.0 .0447 57.8 42.2
22.0 22.0 .0327 50.6 49.4
20.0 22.0 .0237 46.0 54.0
13.7 22.0 .0130 31.4 68.6
10.9 22.0 .0094 24.9 75.1
8.7 22.5 .0068 20.1 79.9
7.2 22.5 .0049 16.6 83.4
6.1 23.0 .0034 14.3 85.7
4.), 23.0 .0014 9.7 90.3

PERCENT GRAVEL 18.5
PERCENT SAND 9.8
PERCENT .FINES 71.7
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WATEllWAYS~ STAT1OH. CXlRPS OF 9/GlIlEERS
:I9Oll Ho\US FERRy ROAD

VlCXSBURG. foIlSSlSS"""_S1'IllHl,gg

24 May 1995

MEMORANDUM FOR OS ARMY ENGINEER DISTRICT, WILMINGTON, 69
DARLINGTON AVENUE, WILMINGTON, NC 28403 (ATTN:. MR. KIDWAI)

SUBJECT: Data validation for samples collected 10 August 1993 ­
25 August 1993 - Crane ABG SWMU #3/10

1. Completeness check

a. All samples and analyses were processed except for one
set of samples that was received late due to missed
Federal Express delivery. At the instructions of Hr.
steve Norstead, these samples were not analyzed and a
second set was collected.

b. Data reported included copies of all chain-of-custody
records received from the field. QC results for
blanks, spikes, duplicates and standard reference
materials were included in the data report.

c. Procedures specified in the project planning document
were followed for·all analyses with the exception of
tin that was analyzed by plasma emission spectrometer.

A review of the raw data sheets shows that all
calibrations were performed in accordance with SW-846
procedures.

2. .All data were reported at or below project required
detection limits.

3. Data were evaluated with respect to control limits for
duplicates, spikes, blanks and surrogates. The
following problems were noted and corrective actions
taken where appropriate.

a. Duplicate results for a few of the metals samples had
RPDs greater than desirable, however all other QC data were
in control. No corrective action was required.

b. Volatile organic analysis had low levels of methylene
chloride and acetone in both samples and lab blanks. These
concentrations were below levels requiring corrective
action. Acetone levels were above the high end of the
calibration range for sample # 37072; this was attributed to
the acetone/hexane mix being used by the drill crew to rinse

.the equipment (value was flagged with an "Elf). Sa1llple #
37234 showed CiS-1,2-dichloroethene at levels above the
calibration range. A smaller one-gram aliquot was analyzed
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with a value still above the calibration range. An attempt

to extract with methanol was not very successful due to the

poor quality of HPLC grade methanol. This data was flagged
with an "E". .

4. All samples were analyzed with~n acceptable" holding times.

5. Data for QA samples were within acceptable limits.

~~'--

Chief, Environmental Chemistry Branch
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