NO0164.AR.000142
NSWC CRANE
_ 509032 _ o
DERARTMENT OF THE NAVY
CRANE DIVISION -]/~ _
NAVAL SURFACE WARFARE CENTER / / / /772
CRANE, INDIANA 4785622-5000 IN REPLY REFER TO:

5090
Ser 095/206/H11.9

07 JAN 1933
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Chicago, IL 60604

Dear Ms. Witt-Smith:

Crane Division, Naval Surface Warfare Center (NAVSURFWARCENDIV)
submits three copies of the Ravised Draft Part 1 RFI Phase III
Soils Report for the Ammunition Burning Grounds, Solid Waste
Management Unit (SWMU) 03/10, as enclosure (1). Due to the
receipt of comments from Northern Division Naval Facilities
Engineering Command after the submission of the Draft Report to
the U.S. EPA, this Revised Draft was prepared. Enclosure (2) is
the required Certification Statement. _—

NAVSURFWARCENDiV awaits comments frbm your office on the reports
prepared by the U.S. Army Corps of Engineers summarized in

enclosure (3). Future work at some of the SWMUs depends on EPA
approval of submitted documentation.
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Code 09510, telephone 812-854-1132.

Sincefely,

Deputy Ditsctor, Public Works Directorate
By diraction of tha Commander

Encl:

(1) Revised Draft Part 1 RFI Phase III Soils Report for the

: Ammunition Burning Grounds, SWMU 03/10 »
(2) Certification statement

(3) Summary of ACOE Reports Awaiting EPA Comment

Copy to: (w/0 encl)
SOUTHNAVFACENGCOM, (CODE 185ND)
COMNAVSEASYSCOM (SEA 654E)
USAE-WES, BILL MURPHY (GG-YH)
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EXECUTIVE SUMMARY

The Naval Surface Warfare Center, Crane, Indiana (NSWC
Crane) is a naval facility located in southwestern Indiana. Its
mission is to provide material, technical, and logistic support
to the Navy. One of its primary and most prominent tasks is to
serve as an inland ammunition production, storage, and treatment
center.

In 1989 NSWC Crane was given a Final RCRA Storage Permit.
The permit contained Corrective Action Requirements (CAR). These
requirements are being fulfilled through the Navy’s Installation
Restoration Program (IRP). The IRP conforms to the scope and
purpose of the National 0il and Hazardous Substances Pollution
Contingency Plan (March 1980). The requirements included the
need for RCRA Facilities Investigations (RFI) to be done at its
hazardous waste disposal units. These units are called Solid
Waste Management Units (SWMU). RFIs have three phases, a Phase I
Environmental Monitoring Report, a Phase II Release Assessment
and a Phase III Release Characterization Study. The soils
portion of the Phase III study was divided into two parts: a
source study (Part 1) and an extent study (Part 2). This study
is Part 1 of the Phase III, soils investigation for the
Ammunition Burning Ground (ABG) site.

The ABG is one of NSWC Crane’s operational units. The
intent of the Phase III investigation is to identify the nature,
the degree and the extent of the release, and to identify actual
and possible receptors. The objectives of the Part 1 study were
to investigate background conditions and to characterize the
source(s) of contamination in the soils. The derived information
is intended to provide data of a quality needed to support the
development and evaluation of possible corrective measures.

Soil samples were collected using hollow stem augering and
Shelby tube sampling techniques. Samples from areas of contami-
nation were used to determine the chemical character of the waste
residues. Samples from the borings located away from the contam-
inated sites were used to evaluate background conditions. The
soil samples were analyzed for the presence of volatile and
semivolatile organic compounds, inorganic compounds including
heavy metals and phosphorus, explosives compounds, pesticides and
herbicides.

Soil descriptions were drawn from 12 auger borings placed in
1990, logged groundwater monitoring wells drilled from 1981 to

viii



AMMUNITION BURNING GROUND IN5 170 023 498
DRAFT REPORT NOVEMBER 1992

1988 (the deepest well in each well cluster was logged), field
observations, and physical soil test data. Soils were classified
according to the Unified Scil Classification System (USCS). The
present day land surface and the uppermost rock surface have been
shaped by the erosive and depositional processes attributed to
the present day and ancestral Little Sulphur Creek drainage
system. Soil thicknesses vary from 0 feet to 18 feet. Soil
types are predominately clays (CL, CH), and clayey gravels (GC),
with some fine sand (SP, SM), and silt (ML). Groundwater was
generally not encountered in the topsoil. Studies of the
groundwater conditions at the ABG have described an unconfined
water table aquifer composed of two fractured rock zones. The
soil horizons were included in the unsaturated (dry) horizon.

The water movement in the soil horizon is vertical. The
groundwater flow direction in the saturated zone is from the
north and west to the east and south.

Based on the analyses of ABG soil samples, releases of
hazardous wastes (as defined by 40 CFR Part 300) or hazardous
constituents have occurred at the ABG. The waste disposal
activities have principally contributed residues of explosives
compounds and metals to the soils. Explosives compounds, 2,4-
DNT, Tetryl, DNB, TNB, RDX, HMX, and TNT were found in the soils
of the ABG. There was no clear pattern of explosive
contamination related to the sampling depth. The compounds were
found throughout the so0il column. Using the explosives as a
criterion for contamination, the following arbitrary categories
may be assigned to the ABG borings.

Total Explosive Concentration

Boring # Contamination Category
1, 2, 3, 8 none detected

11, 10 < 2 mg/kg (ppm)

9, 6 < 11 mg/kg

12, 7 < 100 mg/kg

4, S < 1700 mg/kg

Levels of metals, (aluminum, antimony, barium, cadmiunm,
chromium, cobalt, copper, lead, magnesium, manganese, mercury,
nickel, silver, sodium, tin, and zinc) and the non-metal phos-
phorus were detected above control levels in operative areas of
the site. These areas correspond to locations where explosives
contaminants were also found but not the locations of greatest
explosive contamination. The maximum concentrations of inorganic
constituents were detected inclusively in boring 7, 9, and 12.

ix
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Volatile organics, semivolatile organics, and pesticides and
herbicides were detected in ABG soils but at low concentrations.
No PCBs were detected. Specifically, concentrations of volatile
organic compounds from borings 7 and 12 soils contained
trichloroethene and tetrachlorocethene at concentrations that were
< 2 ug/kg (ppb - parts per billion). Several semivolatile
organic compounds, most frequently PAHs, were determined at
concentrations that were < 1 mg/kg (ppm - parts per million).
Borings 7, 9, and 12 exhibited the characteristic of having
numerous semivolatile organic contaminants. Pesticides and
herbicides were detected at concentrations that were < 1 mg/kg.

In general, the most significant (in terms of concentration)
ABG so0il contaminants are explosive compounds including 2,4 DNT,
2,6 DNT, TNT, TETRYL, DNB, TNB, RDX, and HMX, and metals
including antimony, cadmium, chromium, copper, lead, mercury
nickel, silver, zinc, aluminum, cobalt, magnesium, manganese, and
tin. Other contaminants including additional inorganics, PAHs,
volatile organics, and pesticides and herbicides were present but
at concentrations that were orders of magnitude lower than
explosives concentrations. In most cases the non-explosive
contaminants were found in samples that also contained explosive
contaminants.

It is recommended that the RFI Phase III, Part 2 Soil Study
be done. The soil contamination is verified and characterized.
The complete limits of the contamination have not been defined.
The second part of the Phase III study will define the contami-
nant limits.
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1.0 INTRODUCTION

1.1.0 BACKGROUND. nNaval Surface Warfare Center, Crane

(NSWCC Crane) is located in southwestern Indiana, approximately
40 miles southwest of Bloomington, Indiana and 74 miles south of
Indianapolis, Indiana. The location of NSWC Crane and the
Ammunition Burning Ground (ABG) is shown on Figure 1.1. The
facility covers approximately 62,463 acres in Davies, Greene, and
Martin Counties. It is located in a rural, sparsely populated
area. The acreage surrounding the base is either wooded or
farmed land. The majority of NSWC Crane is covered by forest..
Its surface topography is a rugged plateau dissected by well-
defined stream valleys. The surface elevations range from 470/
in the valleys to 800’ on the ridges.

1.2.0 FACILITY HISTORY. fThe 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
(NWSCC). The name was changed once more in 1992 to Naval Surface
Warfare Center, Crane (NSWC 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, Microelectronic
Technology, 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
guality assurance to support production; and the storage, ship-
ment, demilitarization, and disposal of conventional 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 Agree-
ment.

Approximately 4,023 people are employed at Crane in eighteen
departments and five tenant activities. Of these, about 800
personnel work for the Army. The Center engages these people in a
variety of processes and function to accomplish the missions of
the Navy and Army.

All environmental activities on the installation, including
permitting activities, remain the responsibility of the Navy.

1
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The Navy has applied to Region V of the EPA for a RCRA permit for
thermal treatment (open burning/open detonation) of pyrotechnics,
explosives, and propellants (PEP) at the ABG Subpart X unit.

Ordnance and ordnance-contaminated materials from NSWC
production areas have been taken to the ABG for disposal by
burning since the 1940’s. The burning ground is used extensively
for destroying unwanted materials contaminated with explosives,
bare explosives, rocket motors, candles, flares, solvents,
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 lbs per
day of smokeless powder was destroyed. In the same period, about
46,000 1lbs 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 opera-
tions for removal of the bulk of the explosive.

Three surface impoundments were constructed in 1975 to
remove liquids from otherwise combustible sludges resulting from
the blending and loading of munitions. The impoundments were
modified in 1982 to include a liner and leachate collection
system for each. Surface burning of ordnance was formerly
conducted on the ground surface, but burning pans are now used to
prevent contact of burn products with the ground. The area
labeled "Ash Pile" is the site of a former stockpile of burn
residue which has been removed under a RCRA closure plan (Figure
1.3). Surface drainage into and from the ABG is via Little
Sulphur Creek, which flows from the north to the southeast
through the center of the ABG and formed the valley in which the
ABG is situated (Figure 1.2). A small tributary drainage way
joins Little Sulphur Creek near the center of the site from the
west-southwest.

1.3.0 INVESTIGATION BACKGROUND. 1n 1989, the Navy

was granted a Final Resource Conservation and Recovery Act (RCRA)
Storage Permit for its hazardous waste storage facility. As part
of the conditions set forth in the Final Permit, NSWC Crane was
to conduct RCRA Facility Investigations (RFI) at thirty Solid
Waste Management Units (SWMU). The ABG is considered to be a
current hazardous waste operational unit as well as past SWMU.
Surface and shallow subsurface soil investigations are part of
that RFI process. At ABG, the RFI Phase III Soil Study was
divided into two parts. The US Army Corps of Engineers’ Water-
ways Experiment Station (USACEWES) conducted the study. Field
work for Part I was done in August 1990, analytical work was done
in August, September, and October 1990, and data reduction and
report writing was done from November 1990 to May 1991. Report
revisions were made in December 1991 and August 1992.
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1.4.0 SITE SETTING. Since the 1940’s the ABG has been

used extensively for the thermal treatment (open burning/ flash-
ing) of propellants, explosives and pyrotechnics (PEP) and
materials contaminated with PEP. PEP includes bulk explosives
and munitions contaminated materials.

In the interest of national security, enormous inventories
of military ordnance items and bulk PEP are maintained at various
military installations around the country. Because the ordnance
items and PEP held in this military readiness stockpile are
subject to deterioration and obsolescence, action has to be taken
to safely remove and thermally treat these items on an ongoing-
basis. Other explosives wastes are generated at manufacturing
facilities. This source of hazardous waste is generally composed
of off-specification energetic materials. Off-specification
materials are generally composed of the same ingredients that the
specification materials are composed of but do not meet all
performance specifications. Usable off-specification items are
sold as foreign sales to allied countries, reprocessed through a
procedure known as renovation, or demilitarized. The term
"demilitarize" means to render the item no longer functional for
the intended military use and to free it of hazard to the point
that materials (i.e., metal parts) may be sold as salvage to the
general public. Off-specification materials are usually demili-
tarized.

The ABG covers approximately twenty acres and is located as
shown in Fiqure 1.2. It is accessed using Facility Roads H274
and H463 off Highway #58. The ABG is located in a remote area
near the east center boundary of the facility in the NW 1/4 of
Section 28 and SW 1/4 of Section 21, TSN, R3W (Figure 1.1). The
site lies in the valley of Little Sulphur Creek. Previously
completed RCRA studies and groundwater sampling have documented
that the groundwater at ABG is contaminated. (See Section 2.0
PREVIOUS STUDIES).

Figure 1.3 shows the location of the various open burning/
thermal treatment units in the ABG proper. As previously indi-
cated, the existing ABG operation was constructed and placed in
operation in the 1940’s with modifications made in recent years
(‘81-90) to bring operations into compliance with military
operating procedures. Energetic materials are to be open burned
in specially constructed burning pans or concrete pads. Current-
ly, 27 pans are in operation at the ABG. Typically, bulk propel-
lants 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 burned (thermally
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treated) in clay lined steel pans. Twenty pans are set up for
this operation. Two of the pans are specifically set aside for
the burning of production scrap;

b. PEP-contaminated solvents 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 stabi-
lized in water) is burned in an unlined steel pan. There is one
pan set up for this operation.

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

Shown on Figure 1.3 are three pads for burning of suspected
contaminated material and one ash inspection pan. The items
treated on the suspected contaminated material burn pads are not
considered by NSWC Crane to be a hazardous waste. NSWC Crane
currently uses only two of the three suspected contaminated
material burn pads. Two of the three burn pads are concrete-
lined and are equipped with run on/run off controls. The third
will be upgraded prior to use. The ash inspection pan is used by
ABG personnel to cool the ash from the primer pit to allow the
personnel to segregate metal parts from the ash.

1.5.0 PROJECT OBJECTIVE. RFI Phase III studies are

release characterization studies. The purpose of the RFI is to
collect data necessary to adequately characterize the site for
the purpose of developing and evaluating effective remedial
alternatives. The RFI provides information to assess the risks
to human health and the environment and to support the develop-
ment, evaluation, and selection of appropriate response alterna-
tives. This objective will be accomplished in a two-part investi-
gation. Part 1 was a source of contamination study and Part 2
will be an extent of contamination study. This report deals with
Part 1.

The first part of this study concentrated on locating
probable sites of surface and subsurface releases and contamina-
tion. This study described soil samples in two ways. The
physical attributes of the soil were characterized and the
chemical pollutants in the soil were identified. To gather
information about the natural soil conditions, soil samples were

7
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taken from areas thought to be away from the area of operation
(referred to as background samples). To try to locate and
characterize the sources of contamination, soil samples were
collected near ammunition burning sites and the former ash pile.
Part I of this investigation was biased toward locations around
the ongoing or previous operations.
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2.0 PREVIOUS STUDIES.

A sequence of remedial investigations and remedial actions
has been performed at the Naval Surface Warfare Center (NSWC)
Crane. Indiana. Investigations began at the NSWC Crane after the
initial discovery in early 1981 of a potential hazardous sub-
stance release from the Center. The investigations have proceed-
ed since 1981 and continue at the time of this writing. In April
1981, the US Navy implemented the Navy Assessment and Control of
Installatlon Pollutants (NACIP) Program, now known as the Instal-
lation Restoration Program (IRP), to identify and control envi-
ronmental "contamination from past use and disposal of hazardous
substances at the NSWC Crane. The IRP program is designed to
conform to the scope and purposes of the National 0il and Hazard-
ous Substances Contingency Plan (NCP) established by the Compre-
hensive Environmental Response, Compensation and Liability Act
(CERCLA) of 1980, and amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986. The IRP consists of 5 major
steps; (a) Preliminary Assessment (formerly IAS), (b) Site
Inspection (formerly Confirmation Study), (c) Remedial Investiga-
tion/Feasibility Study (RI/FS), and (d) Remedial Design/Remedial
Action (RD/RA).

An Initial Assessment Study (IAS) 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 provid-
ed by the Ordnance and Environmental Support Agency and the US
Army Corps of Engineers Waterways Experiment Station (WES). The
IAS recommended site inspections be performed at 14 sites: 9
ordnance sites and 5 non-ordnance sites. The IAS identified the
ABG as a site requiring investigation because of past hazardous
waste disposal. The on-going hazardous waste management opera-
tions at the ABG also mandated compliance with Subtitle C of the
Resource Conservation and Recovery Act (RCRA). On 19 May 1980,
the United States Environmental Protection Agency (USEPA) flnal—
ized Phase I of the RCRA hazardous waste regulatory progranm,
which became effective 19 November 1980. By this date the NSWC
Crane had to comply with the codified regulatory sections of the
RCRA. In October 1980 the NSWC Crane filed a RCRA Section 3010
notification and a Part A permit application to operate as a
treatment, 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 CFR Part 265 (interim
status standards). Part 265 (as well as Parts 260 through 280)
is divided into Subparts which address the general operating
requirements for hazardous waste management facilities and the
technical standards applicable to specific units.
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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 CFR 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 WES to conduct hydrogeologic investiga-
tions at ten sites, eight identified in the IAS, and two new
sites. The work was performed under authority provided by NAV-
COMPT Document Number N0O0164-IMP-04575, dated June 1981 and
amended October 1981. The WES-installed monitoring wells (Dunbar
1982) from August 1981 to December 1981 at the ABG and provided a
report in April 1982. Results of the monitoring program suggest-
ed the presence of groundwater contamination at the ABG. Pursu-
ant to 40 CFR 265 Subpart F, WES performed six studies at select-
ed 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 Hazardous and Solid Waste Amendments (HSWA) of RCRA
established corrective actions programs (CAP), Section 3004, at
TSD facilities. The provision required the NSWC Crane to
address past releases of hazardous waste or hazardous constitu-
ents at solid waste management units (SWMU’s) and regulated
units. The first 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 IAS-identified hazardous waste sites as SWMU’s and was
submitted to the USEPA in January 1985. The next step of the
CAP, a RCRA Facility Assessment (RFA), was conducted by A. T.
Kearney, an USEPA contractor. The contractor conducted a file
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 promulgated 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 conducted by the WES in 1986-87. The Hunt (1988) report
identified factors influencing or controlling the flow of poten-
tially contaminated groundwater 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
Geological Survey, Bloomington. The study area included the area
surrounding the ABG, especially that to the south.

The Hunt (1988) hydrogeological investigation and report are
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partial fulfillment of the (a) Ground Water Assessment Plan,
Ammunition Burning Grounds Hazardous Waste Treatment Site, NWSC,
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 recommended
that increased emphasis be given to monitoring of springs and
that injection of tracers (i.e 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 investigation. Technical review comments,
dated 22 June 1989, were submitted by the USEPA Region V to the
NSWC Crane for the three documents. After discussions in a May
1989 meeting between the USEPA, WES, and the Navy, the WES
installed five additional monitoring wells (July and August 1989)
in the vicinity of the ABG. As requested by the USEPA comments,
the Dye Tracer Test proposal was rewritten and submitted to the
EPA 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 US Navy by the USEPA and
the State of Indiana. The Federal portion of the RCRA Permit,
dated 20 December 1989, established the HSWA Corrective Action
Requirements and Compliance Schedules (RCRA Section 3004). The
compliance schedules obligated the NSWC Crane to perform RCRA
Facility Investigations (RFI) at 30 SWMU’s, and, if contamination
were found, to conduct Corrective Measures Studies (CMS) and
implement Corrective Measures, if needed. The State of Indiana
obtained pre-HWSA 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 Per-
mit’s RFI compliance schedule for the ABG established work plan
subnittals for the following: (a) Modified RFI Phase III Release
Characterization for Groundwater; (b) RFI Phase III Release
Characterization for Scil; and (c¢) RFI Phase I Release Assess-
ment for Surface Water Bodies. 1In April 1990 the NSWC Crane
submitted the Modified RFI Phase III Release Characterization
Work Plan for Groundwater. The Work Plan scheduled the submittal
of this Draft 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 investigate and reme-
diate the IRP sites. The NSWC Crane is also pursuing a USEPA,
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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 0ld 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 QA and 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
CFR (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. Wells placed prior to 1986 were not
included in this report.

Water samples were collected from 40 wells and tested for a
range of chemicals and properties. The four indicator parameters
utilized by the EPA, Ph, specific conductance, total organic
halogens, and total organic carbon were collected during all
sampling periods in replicates. The 23 chemicals identified by
the EPA, and having national drinking water standards, were also
tested, 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 of RDX, an explosive, in the
water collected from a group of wells 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 of the adjacent area. The major concentrations are along
the same NW/SE line. Significant quantities were also detected
north of the ABG on the before-mentioned NW/SE line. Another
significant concentration is at the western corner of the 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 reports.

12
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The following wells (Figures 2.1 and 2.2) exhibited wvalues
for 3 or more sampling periods which were different from the
ambient levels found to exist regionally:

Chemical Contaminant/

Water Parameter Wells

Ph (1) 03-Cc20, 03-C29,03-C30

TOX (4) 03-cl11, 03-Cc20, 03-Cc3P2, 03-C9pP2

Barium (22) 03-c12, 03-c2pP2, 03-C8p2, 03-C30,
03-c31, 03-B1, 03-B2, 03-B3, 03-B6

Nitrate~N (28) 03-C8P2

Iron (9) 03-c/P2

Mg (47) 03-B3, 03-B4

RDX (15) 03-c20, 03-C3P2, 03-C8P2, 03-C9P2

TCE (18) 03-Ccl1l1, 03-C13, 03-Cl14, 03-Cls5,

03-C3pP2, 03-C3P8, 03-C9P2

Many wells exhibited values different from background levels
for 1 or 2 sampling 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 of man-made chemicals are centered in the ABG along a
northwest/southeast line. Two wells outside the ABG, 03-C13 and
03-C31, also produced samples that had significant amounts of
man-made chemicals. Trichloroethylene was present in samples
from a number of wells throughout the ABG. Well 03-C9P2 has
consistently high values and 03-Cl1 has extremely high values.

RDX, an explosive, was present in the water samples of a
group of wells exiting through the ABG on a northwest/southeast
line. Hunt’s report details the geology of the area and indi-
cates that the maximum water flow in the Beech Creek aquifer
occurs along the general line of these wells. This water flows
into the area of solution passages and caverns in the southeast
portion of the 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 material has been removed. It
was the probable source of the high nitrate values.

Reports describing the previous studies at the ABG, listed
in chronological order, are:

1) Dunbar, Joseph B., Hydrogeological Investigation of

Waste Disposal Sites at the Naval Weapons Support Center Crane,
Indiana, U.S. Army Corps of Engineers, Waterways Experiment

Station, 1982.
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2) Naval Energy and Environmental Support Activity, Initial

Assessment Study of Naval Weapons Support Center Crane i '
May, 1983.
3) Dunbar, Joseph B., gzd;ogeolog;ggl ;te Characterization

Facility, ugvaL ngpggs §ugﬁg;t ggntg: Qﬁgne;ﬁlng;gngﬁ U.s. Army
Corps of Engineers, Waterways Experiment Station, 1984.

4) May, James H., Groundwat ssessment, P
Burning Grounds Hazardous Waste Treatment Site, U.S.Army Corps of
Engineers Waterways Experiment Station, January, 1986. ,

5) Woods, Harry K., Hydrogeological Investigation of

Selected Areas at the Ammunition Burni o al W ons
Support Center Crane, Indiana, Geotechnical Laboratory, U.S. Army
Engineers Waterways Experiment Station, January, 1986.

6) Hazardous Material Technical Center, ugyy_A§§g§§mgn§_g

Control of Installation Pollutants for Format ions sStudy for Sites
1,3.5 and 8 at the Naval Weapons Support Center Crane, May, 1986.

7) Hunt, Richard W., Geology and Hydrogeology of the
Ammunition Burning Ground Crane Naval Weapons Suggggt Center, US.
Army Corps of Engineers, Waterways Experiment Station, 1988.

8) Murphy, William L., and Ciocco, Jeffrey, Dye a of
Beech Creek Aquifer Ammunition Burning Ground, Naval Weapons
Support Center Crane, Indiana, September, 1990.

9) COMARCO, ESD, Analysis and Graphic Presentation of the
hemlcal Parameters of Ground Water from the A.B.G. at the Crane

ivision Naval Surface Warfare Center Crane iana, V e I,
April, 1992.
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3.0 PROCEDURES

3.1.0 APPROACH. The study effort was focused toward

confirming the presence of contaminants in the soil column. To
characterize the site, two primary tasks were accomplished.
Background conditions were examined in three borings away from
areas of operations. Borings were placed in an area of unlikely
contamination in an attempt to establish uncontaminated (back-
ground) criteria. Samples taken from the soils within the
ammunition handling areas were used to identify the types and
levels of contaminants. For some contaminants, this required
developing a contaminant signature. A contaminant signature is a
suite of analytes which is used to indicate the presence of a
particular contaminant.

The physical and chemical properties were determined using
proven methods of analysis. The physical characterization of the
soils was accomplished using standard U.S. Army Corps of Engin-
eers’ procedures. The chemical characterization was conducted
using Environmental Protection Agency (EPA) SW-846 methods, where
available.

Stratified samples were taken from vertical soil borings.
Two borings were hand augured and ten borings were drilled using
a truck mounted drilling rig. The boring locations are shown on
Figure 3.1. Soil samples taken from the borings were used to
identify contaminant levels and soil characteristics. At least
one disturbed soil sample per boring was collected to determine
the physical properties of the soil. When soil thickness al-
lowed, so0il samples for chemical analyses were taken at the
following depth intervals: 3 to 6-in; 12 to 18-in; 18 to 24-in;
36 to 42-in; and 6-in above the top-of-rock. Actual sample
depths and their corresponding sample numbers are shown on Figure
3.2. Sample identification included SWMU number, boring number,
year sample was taken and sample number (i.e. 03/10-01-90-1).
The exact locations (Table 3.1) of the borings were determined by
field personnel. Monitoring wells which were previously located
by surveyors from the Corps of Engineers, Louisville District
were used as reference points. The distance from the wells to
the borings were measured and used to establish the bore hole
locations.
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Table 3.1. Ammunition Burning Ground - NSWC Crane, Indiana,
SWMU# 03/10, bore hole locations.

BORING NO. NORTHING EASTING
03/10-01-90 489937.19 593079.61
03/10-02-90 489867.79 593129.56
03/10-03-90 489908.61 593158.81
03/10-04-90 480200.42 593549.96
03/10-05-90 490364.30 593713.94
03/10-06-90 490066.31 593955.24
03/10-07-90 489849.57 594063.09
03/10-08-90 489687.18 594296.90
03/10-09-90 489879.71 594426.64
03/10-10-90 490302.90 594587.98
03/10-11-90 490674.78 593771.86
03/10-12-90 489861.98 594213.35

INS 170 023 498
NOVEMBER 1992

Coordinates in Indiana State Plane Coordinates.

3.2.0 FIELD METHODS. samples were taken from soil

borings. Borings were placed using a drilling rig and a hand
auger. Samples were collected by Shelby tubes or bucket augers.
At the ABG, hand augering was used in places where the terrain
was too irregqgular for the rig to operate. Grab samples were
taken using precleaned hand augers. Care was taken to prevent
the sampler from contacting the hole walls. Other soil borings
were placed using a Failing 1500 drilling rig equipped with a
hollow stem auger. Samples were taken at specified depths. All
sample depths were above the groundwater table and top-of-rock.
Borings were taken to top-of-rock, even though no samples were
collected from below the water table.

For borings emplaced by a drilling rig, a Shelby Tube
sampler was advanced through a hollow stem auger, pressed to its
full length, and then extracted. At the surface the soil was
extracted from the sampler, peeled, and bottled in the shortest
time possible. Peeling is the process that removes and discards
the portion of the sample which is in direct contact with the
sampler. Ends of the sample were not used. Samples for volatile
analysis were taken, bottled, and capped within 15 seconds from
the time the sampler was opened. All other samples were extruded
into wide-mouth glass jars or other containers with minimal
disturbance of the sample. Two 8 ounce soil samples were
collected for explosives, volatile organic, semivolatile organic,
pesticide and herbicide, and metal and other inorganic compound
detection.
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Soil samples were collected and placed into manufacturer
pre-cleaned (ICHEM) sample jars, bottles, and vials. The sample
jars and bottles were sealed and placed in locked ice chests
(coolers) for storage at a temperature of 4 degrees Celsius.
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
an overnight, air freight carrier service. A seal was placed on
each cooler to ensure that the samples had not been disturbed
during transport to the laboratory.

Following sample collection, the hole was backfilled using a
cement bentonite grout. Prior to grouting the holes, water
levels in the holes were checked and recorded. The cuttings were
contained in 55-gallon steel drums. The drums were identified
and left on the site and became the responsibility of NSWC Crane.
The identification included information describing the contents
of the drum and the boring from which the cuttings were taken.
NSWC Crane has custody of the drums and is responsible for the
disposal of their contents.

3.3.0 CHEMICAL TESTING. The soils were tested for the

presence of explosives, inorganic compounds, pesticides and
herbicides, PCB’s, volatile organics, and semivolatile organic
chemicals. A full list of analytical parameters and the method
of analysis for each analyte is presented in Table 3.2. The
decision to select certain chemical compounds for analysis was
based on the probability of the contaminant being found at the
site. The area was used to treat explosives (TNT, RDX, and HMX)
waste. Flares contain many metals and the burning of flares
releases metal contaminants. The burning of phosphorus produces
phosphorus oxides. Pesticides and herbicides were in wide usage
at NSWC Crane. It is suspected that pesticides and herbicides
were used at the ABG and possibly disposed there (IAS, 1983). 1In
each soil boring samples were collected for organic compound
analysis. This analysis was determined to be necessary because
organic chemicals are commonly used in industry, and they are
used in various munitions. Chemical composition of munitions
likely burned at the ABG is given in Table 3.3.

Groundwater at the ABG has been monitored for water quality
since November 1982. Water quality sampling has been performed
on a quarterly basis since 1985. Federal Primary Drinking Water
Standards (MCL‘s) were used to determine groundwater contamina-
tion. Groundwater quality testing resulted in the detection of
2-dichloromethane, 1,1,2-Trichloroethene, 1,1,2,2-Tetrachloroeth-
ane, Chloroform, 1,1-Dichloroethylene, Trans-1, 2-dichloroethyl-
ene, Bromoform, Dibromochloromethane, Tetrachloroethylene and
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TABLE 3.2
SUMMARY OF METHODS FOR
DETERMINATION OF CHEMICAL COMPOUND ANALYSES

SOILS METHODS from SW-846

TECHNIQUE* EXTRACTION** ANALYSIS
NIC ANALYSES

Volatiles GC/MS INC. # 8240
Semivolatiles GC/MS 3540/3550 8270
Organochloride Pesticides GC/MS 3540/3550 8080
& PCBs
Organophosphorus Pesticides GC/MS 3540/3550 8140
Chlorinated Herbicides GC/MS INC. # 8150
Explosives HPLC SATHAMA USATHAMA
HMX, RDX, TNB, DNB, Tetryl, (now 8330) (now 8330)
24DNT, 26DNT, TNT
INORGANIC ANALYSES
Aluminum IcP 3050%*+* 6010
Antimony icp 3050 6010
Arsenic GF 3080 7060
Barium ICP 3050 6010
Beryllium . ICcP 3050 6010
Cadmium ICcP 3050 6010
Calcium Ice 3050 6010
Chromium Ice 3080 6010
Cobalt ICcp 3050 6010
Copper ICP 3050 6010
Iron ICP 3050 6010
Lead Icp 3050 6010
Manganese ICP 3050 6010
Magnegium ICP 3050 6010
Mercury cv 7471
Nickel IcP 3050 6010
Phosphorous GLC CRL* 435
Selenium GF 3050 7740
Silver Icp 3050 6010
Sodium ICP 3050 6010
Thallium Icp 3050 6010
Tin Icp 3050 6010
Zinc icp 3050 6010

* Abbreviations: GF = Graphite Furnace, CV = Cold Vapor, and ICP = Inductively
Coupled Plasma, CRL = EPA Central Regiocnal Laboratory - Region V.

**Extraction process, when not noted, is included in the analytical method.

*** Method 3050 is sample preparation, rather than a method of extraction.

# INC.=extraction procedure included in method procedure.
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Table 3.3
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

Ligquid 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 0il, Paraffin, Resins

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

Coolants - Magnesium Carbonate, Sodium Bicarbonate
High Explosives
Primer - Potassium Chlorate, Lead Thiocyanate, Calcium Silicide, Atimaw
Sulfide, Lead Azide, Lead Styphnate, Mercury Fulminate,
Diazodinitrophenol
Booster - Tetryl, PETN, RDX
Bursting -Ammonium Nitrate, TNT, Picratol, DBX, HBX, Trinitrophenol,

Ammonium Picrate, Nitroglycerin, Nitrostarch, Powdered Ahminium,
HMX
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Trichloroethylene (Dunbar, 1984). More recent sampling by ANACON
has indicated that mainly RDX and TCE are found on a regular
basis (see discussion of COMARCO report, section 2.0). The
relationship of the ground water conditions, with respect to TCE

edn o~ P
and RDX (Murphy 1992), to the soil borings are shown in Figures

3.3 and 3.4.

To ensure that the soil samples and the resultant chemical
data would be representative of the site conditions, a quality
control program was enforced. As part of this quality control
program, a sample tracking procedure was used. This process
starts in the field with chain of custody procedures and sample
isolation and preservation. The tracking procedures were contin-
ued in the laboratory. A complete laboratory quality assur-
ance/quality control plan was followed. Document management was
started upon the receipt of the samples. Log books, bench sheets,
and reports were kept. All data was checked by the analyst, the
inorganic team leader or the organic team leader, and the labora-
tory Chief before the data was released. The data was checked
for completeness. The completeness check was to ensure that: (1)
all samples and analyses have been processed, (2) complete
records including Chain of Custody for each analysis and associ-
ated QC samples were used, (3) procedures specified in project
planning were followed, and (4) all calibrations were performed.

If data fell outside of acceptable limits as described in
the analytical method’s procedures, the sample was rerun if the
required amount of sample was available. If the rerun results
continued to fall outside acceptable limits and the QA check
sample data was good, then data was reported with gualifying
explanations. Acceptable data was usually defined by the speci-
fic procedural method (i.e., SW-846).

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

1. Detection limits,

2. Control limits for duplicates, spikes, blanks, and
surrogates,

3. Data control within control limits and corrective
actions, and

4. Flagging of consistently out of control data.

A validation report was prepared as a final step in the data
preparation process. (See Appendix D.)
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3.4.0 PHYSICAL PARAMETER ANALYSIS. soil samples were

characterized using standard US Army Corps of Engineers geotech-
nical methods. These methods are described in Corps of Engin-
eers’ Manual EM 1110-2-1906, Laboratory Soils Testing, 1970. The
soil samples were described and classified in the field by the
field crew and in the laboratory by the technician. The lab
classification consisted of a visual classification, a sieve and
hydrometer analysis, determination of natural water content,
Unified Soil Classification System (USCS) classification, and
organic content. The sieve analysis determines the gradation of
grain sizes ranging from the number 1 sieve to the number 200
sieve. To determine the percentage of silt and clay in the fine
fraction of the sample, hydrometer analytical methods were used.

3.5.0 DATA EVALUATION. The results from the chemical

analysis must be checked for representativeness and comparabili-
ty. Representativeness expresses the degree to which sample data
accurately and precisely represent a characteristic of an envi-
ronmental condition. Representativeness is a qualitative parame-
ter which is most concerned with the proper design of the sam-
pling program. Comparability is a gualitative parameter express-
ing the confidence with which one data set can be compared with
another. All data is checked by the analyst, the inorganic team
leader or the organic team leader, and the laboratory chief,
before it leaves the laboratory. The following items are
checked:

1. Completeness

2. Duplicate values for precision

3. Recovery of Spikes for accuracy

4. Method blanks for contamination

5. Surrogate recoveries for organic analysis

6. Reasonableness and trends (does the data fit)

Completeness is the percentage of measurements made which
are judged to be valid measurements. Completeness can be a
subjective parameter based on the study’s data quality needs. A
percentage of data from any analytical program can be expected to

be found to be invalid. Validity of the data is dependent on the
level of quality control needed for the study. 1In this case
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NEESA Level C QC was used. Other quality parameters are method-
dependent and are described in the EPA’s SW-846 Methods manual
3rd edition. Precision is the measure of the reproducibility of
a set of replicate results. It refers to the agreement between
duplicate or replicate analysis. Good duplicate precision for a
soil sample is less than a 30 percent difference between the two
samples. Accuracy refers to the agreement between the measured
value and the true value. It is assessed by analyzing reference
samples or spiked samples. Method blanks are reagent water which
is treated the same as a sample and carried through the laborato-
ry analytical process to check for contaminants introduced during
the analytical process. Spikes (matrix, methed, and method
blank) are actual samples to which known quantities of certain
analytes are added prior to sample extraction/digestion and are
used to determine percent recoveries which tests the appropriate-
ness and recovery efficiencies of specific analytical methods
within the actual sample matrices (material). An analyte is a
chemical component of a sample to be determined or measured.

The determination of when analytical data is "Out of Con-
trol" is an important feature of any analytical program. The
determination of an "Out of Control" event is determined from the
interpretation of control charts. Control charts are a demonstra-
tion of the method’s ability to generate acceptable data by
measuring its precision and accuracy. These charts are dependent
on the analysis of four separate replicates of a check sample
containing all parameters of interest. These generated control
charts are the basis against which all future data can be com-
pared. Acceptable precision and accuracy are dependent on the
data quality needs of the study and the method of detection
selected. The interpretation of control charts can reveal
shifts, trends, biases, and conditions where parts of the ana-
lytical system are "Out of Control". If data fell outside of
acceptable limits as described in the analytical method’s pro-
cedures, the sample was rerun if the required amount of sample
was available. If the rerun results continued to fall outside
acceptable limits and the QA check sample data was good, then
data was reported with qualifying explanations (N, W, or * for
inorganic analysis and E for organic analysis). The results of
the "Out of Control" events and the corrective actions taken are
reported on the Quality Assurance Corrective Action forms includ-
ed in the ABG Level C data package.
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Detection limits were taken from EPA SW-846. The equation
for the Method Detection Limit (MDL) is:

MDL

I

KS; / M

where: M = slope of the calibration line
Sz = standard deviation of the average noise level
K = 3 )

After receiving the data from the laboratory, the data is
evaluated to determine to what degree the data is reliable
(precision and accuracy) and usable (representative, comparable,
and complete). The evaluation process includes comparing the
data with the control data. The control data packages are the
reports of the results from the analysis of method blanks,
blank/spikes, surrogates, matrix spikes, and matrix spike dupli-
cates. The data is evaluated on how it meets the investigation’s
Data Quality Objectives. This constitutes data validation,
summarized in the Data Validation Report in Appendix D.

The following is a discussion of an EXAMPLE DATA SET taken
from the ABG data package. The complete chemical data summary
tables and an explanation of chemical abbreviations used are
presented in Appendix A. The example data set is summarized on
Tables 3.4 through 3.11.

Table 3.4 is an example data evaluation for inorganic data.
The example data is derived from sample #1 (sample depth 0.2 -
0.5 feet below ground surface) from boring 12. The comparison
between the sample analysis and the duplicate digest is important
because it indicates the homogeneity of the sampled medium. A
duplicate sample is a portion of the soil taken from the same
boring and interval as was the control sample, is digested the
same as the control sample, and analyzed in the laboratory to
test for method reproducibility. If the differences between the
results are small, the samples were determined to be similar
(homogencus). The rinse data and method blank data are used to
indicate if the samples were tainted by a field operation or in
the laboratory. A rinse sample is a portion of the reagent water
collected during the final rinse of the sampling equipment.
Rinse samples are used to establish the effectiveness of the
equipment decontamination operation. The blank and rinse results
are compared to the sample results to determine to what magnitude
an analyte concentration found in the sample can be attributed to
some foreign process. Table 3.4 also presents the results of the
spiked data. From this data media interferences can be detected.
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The % recovery shows how much of the spike was recovered. The
control level figures are qualitative indicators of the method’s
efficiency within the sample (soil) matrix.

For the example sample set, the method and field blanks had
little contamination and indicate that the samples were not
tainted by the sampling or analytical routines. With few
exceptions (indicated by an N qualifier), the spike recoveries
were within the control limits for the EPA SW-846 method. The
conclusion is that the inorganic data is reliable and usable.

Tables 3.5 to 3.9 present quality control data from the
organic and pesticide analysis. Their formats are similar to the
format for the inorganic tables. Sample #1 from boring 12 was
again used as the example data for all of the analysis excepting
the semivolatile organic analysis. For the semivolatile
analysis, sample # 3 from boring 12 was used as the example data.
Because the analyte concentrations detected were small (pg/kg
(ppb)), the % difference between results from the samples and the
duplicates were not calculated. Laboratory contaminants are
readily seen in nearly all of the blanks and rinses. For the
volatiles these are methylene chloride and acetone, for
semnivolatiles they are mainly phthalates, and for pesticides
possibly heptachlor. Field-induced contamination can be
determined by evaluating the rinse data. For the volatile
analysis, chloroform, 2-butanone, bromodichloromethane, and
cis~1,2-dichloroethene where found in the rinsate data. These
analytes are considered field induced contaminants found at low
concentrations (pg/kg (ppb)) and are not considered to have any
effect on the interpretation of the data. Bis(2-ethylhexyl)
phthalate, di~N-octyl-phthalate, and butyl benzyl phthalate were
detected in specific equipment rinses and regarded as field
induced semivolatile organic contaminants. These compounds,
generally classed as plasticizers, were probably derived from the
plastic devices (gloves and containers) used to hold the rinse
waters used in the decontamination process. Of the pesticides
only heptachlor was detected in the rinse waters, and it was also
detected in the method blanks run with the samples. Heptachlor
was thought to be a laboratory contaminant, not a field induced
contaminant. This conclusion is based on its occurrence in the
method blank which was formulated in the laboratory only and,
therefore, never exposed to field conditions.

Oon Table 3.10, an example data set for soil samples
analyzed for the presence of explosives compounds is shown. The
method used for detection of explosives compounds in soil has
been incorporated in EPA Method 8330, and recovery ranges are
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included in the tables. The example sample is again sample #1
from boring 12. The matrix spike recoveries are all nearly 100%
indicating that matrix interferences are not a factor in the
analysis of the data, and that the results are accurate and
precise.

A similar comparative routine is repeated for all of the
processed data for all the borings. The data is found to be
reliable. Certain organic compounds are interpreted to be
induced by either the field technique or the laboratory methodol-
ogy. For the inorganic data, there are thought to be no induced
chemical compounds and the data is reliable.
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4.0 SITE CHARACTERIZATION
4.1.0 GEOLOGIC SETTING. The ABG is located on the

Crawford Upland a rugged, dissected plateau formed by differen-
tial erosion of Pennsylvanian and Mississippian Age sedimentary
rocks. The rock units underlying the ABG consist of limestone,
shales and sandstones of the MlSSlSSlpplan Age Stephensport
Group. Most of the ABG is situated in the dissected alluvial
valley of Little Sulphur Creek. The surrounding hills are formed
by shale and sandstone of the Pennsylvanian Age Raccoon Creek
Group. The unconsolidated sediments of the ABG site are composed
of residual soils formed by weathering of the underlying parent
rock, alluvium, and colluvium derived from the hillslopes, and
modlfled soil, which was reworked by man. Modified soil is
associated w1th the ABG activity.

4.2.0 SITE GEOLOGY. The geology of the ABG site was

characterized with 39 ground water monitoring wells (Dunbar, 1982
and 1984, and Woods 1986), 48 ground water monitoring and 12
valley floor soil borings (noted VF-## from Hunt 1988), and 12
auger soil borings described in Section 3.0 FIELD METHODS of the
ABG work plan. The locations of the borings are presented on
Figure 4.1. Geologic sections A-A’and B-B’ (Figures 4.2 and 4.3,
respectively) are modified from Hunt (1988). Descrlptlons of the
sections and the drilling logs were presented in the Hunt (1988)
report. The stratigraphic assignment of the sandstone units
underlying the site has been changed from Hardinsburg (Dunbar,
1982) to Big Clifty Formation, following Hunt (1988). Geologic
sections C-C’/, D-D’, E-E’, and F-F’ ( Figures 4.4, 4.5, and 4.6,
respectively) present the 1990 soil auger borlngs. The detailed
individual soil auger boring logs are presented in Appendix B.
Collectlvely, the sections portray the soil and rock stratigraph-
ic relationships of the ABG.

4.3.0 SOIL. The soil thickness of the ABG site ranges from

zero to almost 18 feet. The variability of soil thickness is
apparent. on Figure 4.7. The thickest soils correspond to the
areas of deepest incision into the rock. The thicker (greater
than 6 feet) sections of soil are alluvial and colluvial fllllng
of the Little Sulphur Creek Valley. Prior to fluvial incision, a
residual soil formed from the weathering of parent rock material.
Remnants of the residual soil make up a portion of the soil
stratigraphic sequence.
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The soil samples from the auger borings were classified in
the field according to USCS. Selected soil samples were analyzed
later in the laboratory. The soil types which compose the ABG
site are predominately clays (CL and CH) and clayey gravel (GC)
with lesser amounts of sand (SM and SP) and silt (ML). The
gravel portion of the gravelly clay (CL) and clayey gravel (GC)
is chiefly gravel sized sandstone fragments. There are some
differences between the field classification and the lab results.
The friable sandstone fragments probably contributed to the
percent sand during rotapping ,i.e., physical rotation and
tapping procedure used in the lab to sieve soil sample for
gradation. The resulting increased sand percentage produced
gravelly clayey sand (SC) designation for these samples. This is
the case for several samples (i.e. 03/10/-1-90-1). The lab added
a qualifying note that there was insufficient sample for accurate
gradation. For the above reasons, the initial field
classification is used for all the soil types throughout the
report. See Appendix B and C for boring logs and the soil data,
respectively.

An additional 45 soil samples were analyzed for grain size
classification. These samples were collected during an earlier
investigation (Hunt, 1988). The locations of those borings are
shown on Figure 4.1 as the Valley Fill (VF) borings.

The surface clays and silts contain roots and natural
organic debris. Throughout the clay soil profile are iron oxide
concentrations and manganese stains. The clay (CH) represents
the residual soil, a weathering product of the shale and lime-
stone as observed in borings 03/10-2 and 4, 5, and 6-90 (Figures
4.4, 4.5, and 4.6). Residual soils are also found as clay (CL)
with scattered sandstone fragments in borings 8-90 and 10-90
(Figure 4.4).

The alluvial and colluvial soil zones of the ABG are
visible on the geologic sections (Figures 4.4, 4.5, 4.6 and 4.7).
The gravelly clay (CL w/ G) and clayey gravel (GC) units are
colluvial infilling and alluvial reworking of sediments derived
from the surrounding hillslopes. The clay (CL) and silt (ML)
were deposited from hillslope sheetwash and/or Little Sulphur
Creek overbank processes. A thin (2 to 3 feet) layer of silty
sand (SM) was found in boring 03/10-12-90 (Figure 4.7). This
silty sand (SM) bed represents alluvial infilling.

An anthropogenic soil unit is recognized on the geologic
cross sections as "modified". Anthropogenic describes soils
which have been modified by human activity associated with
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burning ground activity. This modified soil is chiefly colluvium
and alluvium with cultural debris. Examination of boring logs 4,
5, 7, and 9 (Appendix B) shows soil containing debris such as
red-stained rags, slag, brass shell casings and rusty nails. The
above physical evidence was use to supplement the chemical
analyses in finding areas of potential contamination. The
modified soil is shown on the cross-sections as a continuous
unit. Review of the site’s history indicates that the modified
soil is reworked to a depth of 2 to 3 feet. The area and depth
of actual contamination will require additional borings for
accurate delineation.

4.4.0 HYDROGEOLOGY. The soil auger borings were left

open prior to grouting to measure water levels. Water was
encountered in boring 03/10-6-90 (Appendix B) during drilling but
the hole was dry before it was grouted. All the other soil auger
borings were dry holes. Previous investigations (Dunbar 1982,
and Hunt 1987) also found the soil to be unsaturated with the
exception of valley fill boring VF-8 (Figure 4.2) where water
flowed in the hole when the Big Clifty Sandstone was encountered.
Dunbar (1982) presents laboratory permeabilities on the order of
5 x 10° and 5 x 10° cm/sec. The soil is relatively impermeable
with most rainfall exiting the site as surface runoff except in
the channel of Little Sulphur Creek, where the Big Clifty is
exposed and infiltration can occur. Vertical infiltration occurs
in Little Sulphur Creek below about the center of the ABG site,
since the alluvium is partially permeable. During periods of
infiltration the soil acts as a very slow conduit for groundwater
and any contaminants. Movement of ground water at the ABG site
probably flows along the top of rock surface. Hunt (1987)
depicts the ground water moving along the top of rock surface
until it intersects the fractured Big Clifty Sandstone and
eventually the water flows into the Beech Creek Limestone.

Ground water moves through the soil very slowly by downward
vertical infiltration, then laterally along the soil/rock inter-
face until it reaches the fractured rock interval where the
ground water enters the aquifer system.
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5.0 CHEMICAL ANALYTICAL RESULTS

5.1.0 INTRODUCTION. Twelve test borings were made at

the ABG between August 8 and August 20, 1990. Figure 5.1 shows
the location of the test borings and the ABG layout. Soil
samples were taken from specific layers within the sample borings
using Shelby Tubes having a 3-inch interior diameter. The depth
from which each soil sample was taken is indicated in Figure 5.2.
Also provided on Figure 5.2 are the dates of sample collection.

For the purposes of data analyses, the following sample
groupings are made. Borings 1, 2, and 3 were selected to be
"background" borings. These borings were located several hundred
feet to the southwest of the ammunition handling activities in
the ABG area. These borings were located adjacent to groundwater
monitoring wells in which contamination was not detected during
previous investigations (Section 2.0 PREVIOUS STUDIES). Soils
from borings 1, 2, and 3 were sampled to identify characteristics
of soils in the vicinity of the ABG area as if no ammunition
burning activities had occurred at those facilities, but all
other influences on soil characteristics had taken place. Soils
from borings 4 through 12 (inclusive) were sampled to identify
characteristics of soils in the wvicinity of specific ABG
activities. Table 5.1 is a list of ammunition disposal
activities or features associated with a sample boring location.
(Refer to Appendix A for all Section 5.0 Tables.) If contami-
nants are being released from the ABG solid waste management
unit, borings 4 through 12 should provide some indication of
that occurrence. A release is defined as any spilling, leaking,
pumping, pouring, emitting, emptying, discharging, injecting,
escaping, dumping or disposing into the environment (definition
set forth in 40 CFR 302.3).

To assist in data interpretation and to determine sources of
error, the results of the analyses of method blanks and equipment
rinses are given. Method blanks are determined by following the
analytical procedure step by step including all of the reagents
and solvents, in the quantity required by the analytical method.
Method blanks are a measure of cumulative interferences from the
laboratory or the analytical method. Equipment rinses are
samples obtained by running analyte-free water over/through
sample equipment after it has been cleaned. Analyses of equip-
ment rinses are used to evaluate equipment cleaning procedures
and determine if sampling equipment contributed to cross-contami-
nation of field samples.
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Depth of Soil Samples

Sample Depth (ft below surface)

1 2 3 4 5 6 7 8 9 10 11 12
Boring Number

Ammunition Burning Ground - NWSC Crane, Indiana
Dates Samples Collected
Boring 1 08 AUG 90 Boring 4 10 AUG 90 Boring 7 17 AUG 90 Boring 10 15 AUG 90
Boring 2 09 AUG 90 Boring 5 11 AUG 90 Boring 8 15 AUG 90 Boring 11 13 AUG 90
Boring 3 09 AUG 90 Boring 6 18 AUG 90 Boring 9 16 AUG 90 Boring 12 20 AUG 90

Note: « - sample depth not identified on boring log.

Figure 5.2. Ammunition Burning Ground - NWSC Crane, Indiana. SWMU# 03/10. Depth of soil samples
and dates of collection. Sample numbers are indicated in shaded areas.
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To ensure validity of the chemical data obtained, a chemical
data quality control program was followed during the ABG soil
sampling and subsequent laboratory analyses. Quality Control
Level "C", as explained in the NEESA guidance 20.2-047b "“Sampling
and Chemical Analysis Quality Assurance Requirements for the Navy
Installation Restoration Program", was followed. In summary, the
NEESA Quality Control Level C plan requires the use of U.S. EPA
approved methods when available, a duplication of at least 10% of
the samples, the collection and analysis of equipment rinse
blanks (samples of final equipment rinses) on a daily basis, the
collection and analysis of field blanks (samples of organic-free
water exposed to the sample environment), and the use of trip
blanks with all samples specified for volatile organic analyses.
The intent of the plan is to ensure that sources of extraneous
contamination can be determined and that decisions made using the
data are meaningful and supported. An exception to Quality
Control Level C for the ABG soils investigations was that no
field blanks were collected.

Because inorganic analytes are naturally occurring crustal
elements, the identification of soil contaminants which are also
naturally occurring soil constituents required statistical
comparisons between background or "uncontaminated" soil concen-
trations and those of the test soil. The use of whole boring or
soil column mean constituent concentrations provided a method,
using available data, to identify constituent concentrations
which may represent possible soil contamination. The statistical
comparisons required the computation of a mean and variance. In
order to have a sufficient number of samples for these computa-
tions (n > 3), all samples from a particular boring were used.

As only one sample was taken from each specified elevation within
the boring, statistical comparisons of mean constituent concen-
trations between specific soil boring sample elevations were not
possible. Mean concentrations of inorganic constituents from
test borings were compared to those of background borings using a
one-tailed t-test with p = 0.05 (95 percent level of confidence).
Means were computed from all samples from a specific boring;
however, background means were computed using all samples taken
from borings 1, 2, and 3. Assumptions were made that both means
were obtained from random samples and that both means were
obtained from normal populations. The first hypothesis tested,
using an F-test with a 95% confidence interval, was whether the
variances of the two means being compared were equal. Based on
the results of the first tests of hypotheses, a common population
variance was or was not computed and appropriate degrees of
freedom computed. Subseguently, a second hypothesis tested using
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a t-test was if the test and background mean constituent concen-
trations were equal or alternately if the test mean was greater
than the background mean.

The statistical comparison of the means of all samples from
a specific boring with that from another boring is intended only
as a descriptive tool. The specific information obtained from
each sample is presented and qualitative observations made from
that data. Statistical comparisons of constituent concentrations
between specific soil boring elevations or between samples in the
same boring were not possible because only one sample was taken
from each specified elevation. Also, as indicated on Figure 5.2,
specific soil samples were not taken at the same elevation within
each boring. Even if the specific soil samples were taken from
the same elevation in the boring, that elevation may not corre-
spond to the same soil strata from one boring location to the
next. Thus comparison of a specific depth sample from boring to
boring may not be relevant. However, the boring logs do indicate
that the soils sampled were generally similar, being
predominantly clay and clayey gravel with lesser amounts of sand
and silt. The general similarity of the soils at different
depths makes averaging the soils data at least a conservative
descriptor of the contaminant characteristics of the soils.

5.2.0 DISCUSSION OF ANALYTICAL RESULTS.

5.2.1 Metals and Inorganics. The results of analyses of

ABG soils for selected inorganic analytes are given in Table 5.2.
Table 5.3 is a statistical analysis of the results of inorganic
soils analyses. Table 5.4 reports the maximum concentrations of
selected inorganic analytes determined for the ABG soils sampled.
Analyte concentrations in the soils are given as mg/kg (ppm) on a
dry weight basis. The contract required detection limit is
provided (following the < symbol) where specific metals in the
soils were not detected. The results for specific inorganic
constituents are also given graphically in Figures 5.3 through
5.13. These bar charts provide constituent concentrations for
each sample taken from a boring. The bars are oriented from
shallowest sample in the boring, on the left, to deepest sample
in the boring, on the right. Figures 5.3A through 5.13A show the
mean constituent concentrations for all samples from each boring.
Graphs are not provided for thallium as all soil analyses results
were either 0.3 mg/kg, 0.2 mg/kg, or <0.2 mg/kg. Beryllium spike
recoveries were not within control limits, probably because only
very low levels of the analyte were found. Based on the
composition of explosives burned at the ABG, beryllium would not
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be expected.

As stated previously, borings 1, 2, and 3 were selected to
be "background" borings. These borings were located several
hundred feet to the southwest of the ammunition burning activi-
ties in the ABG area (Figure 5.1). The validity of those borings
being labeled as background borings is difficult to assess with
the available information. However, the following statements
(from Table 5.3) give an indication of the chemical nature of the
soils from the background borings: with the exception of beryl-
lium and iron, the greatest mean concentration of a specific
inorganic constituent was obtained from "non-control" borings 4
through 12; similarly, with the exception of arsenic, beryllium,
thallium, and iron, the maximum inorganic constituent concentra-
tions were determined from borings 4 through 12; the minimum
concentrations determined, or concentrations equal to the mini-
mum, for antimony, mercury, silver, thallium, aluminum, barium,
magnesium, tin, and sodium were obtained from borings 1, 2, and
3. As maximum concentrations of lead, aluminum, magnesium, and
barium, common constituents of explosive and pyrotechnic
compounds, and zinc, chromium, and cadmium, common constituents
of projectile casings (NSWC 1992), in the background borings
(borings 1, 2, and 3) were generally orders of magnitude less
than the maximum for borings 4 - 12, the background borings are
believed to be appropriate for inorganic constituent comparisons
with respect to waste disposal activities at ABG.

The results of analyses of soil samples from borings 7, 9,
and 12 indicate that a release of metal constituents has probably
occurred in those locations. Soils from these borings contained
antimony, cadmium, chromium, copper, lead, mercury, nickel,
silver, zinc, aluminum, barium, magnesium, manganese, tin, and
sodium at concentrations which were greater than concentrations
in the soil samples from the background borings (borings 1, 2,
and 3). The maximum concentrations of these metal constituents
for the ABG soils tested were obtained from either boring 7, 9 or
12 (See Table 5.4). These metals are common constituents of
materials burned at the ABG.

As indicated in Table 5.3, the boring 7 mean concentrations
(mean of all samples taken at that boring) of lead, nickel, zinc,
aluminum, barium, magnesium, and manganese were significantly
greater (P <.05) than corresponding mean concentrations for the
background samples (borings 1, 2, and 3). This means that for
those borings, the probability (P) of obtaining a mean soil
sample which has greater concentrations of the specified constit-
uents than the background is more than 95%. Similarly, for
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boring 12, mean cadmium, copper, lead, nickel, zinc, aluminum,
barium, magnesium, and manganese concentrations were significant-
ly greater (P <.05) than background means. However, for boring
9, none of the mean metal concentrations were significantly
greater than corresponding background sample means. It should be
noted, however, that the variance for the sample means for
borings 7 and 9 were often very high, approximately equal to or
greater than the sample means. For that situation, a large
difference between the mean concentrations for background and .
"test" borings may exist and not be statistically significant.
The differences may, however, represent important characteristics
of the samples. An example of the calculations used for cadmium
follow.

For cadmium (Cd); Background (Borings 1,2,3) vs Boring 7:

Background Boring 7
Mean U, = 0.5 Mean U, = 28.8
Variance (0,%) = 0.01 Variance (0,)) = 1664
n=29 n =4

Test to see if variances are significantly different at 95% level
of confidence, a =.05

Null Hypothesis Ho : o2 = g2 F= s,2/s,? = 1664/0.01 = 166400
Alt Hypothesis Ha : 0.2 # 0,2

Use F test => Critical value F= 4.07 with 3 & 8 degrees of
freedom.

166400 > 4.07; therefore we reject Ho and accept Ha. .. 02 # o
n, # n,.
Now test sample mean to see if means are significantly different.

Ho : u; - 4 = 0 a =.05 Use t as test statistic

Ha : g, - p, > 0 t = (¥ - %) /sd =(0.5-28.8)/20.4
= -1.38

sd = sqrt(s;> / n, + s / n,)

|-1.38| < |*1.86| & |-1.38|< y|2.35]|
sgrt(.01/9 + 1664/4)
20.4
Critical values of t =+1.86 or +2.35 with 8 or 3 degrees of
freedom. Therefore accept Ho; no significant difference.

ABG borings 4, 5, 6, 8, 10, and 11 also produced soil
samples with mean metals concentrations that were greater than
those determined for the background borings (borings 1, 2, and
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3). Generally, the maximum metals concentrations reported from
soils from borings 4, 5, 6, 8, 10 and 11 were not in the same
magnitude as those reported for borings 7, 9, and 12 (Table 5.4).
For some metal constituents, the mean concentrations for borings
4, 5, 6, 8, and 10 were significantly greater (P <0.5) than the
background means (Table 5.2). The statistical comparisons of the
control (1, 2, and 3) with waste unit borings are summarized as
follows: :

Boring No. Constituent(s) Significantly Greater (P <0.5) in Test Than
Background

4 magnesium

S lead, barium

6 copper, lead, barium, magnesium, phosphorous

7 lead, nickel, zinc, aluminum, barium, manganese, magnesium
phosphorus

8 magnesium

9 none

10 magnesium

11 none

12 cadmium, copper, lead, nickel, zinc, aluminum, barium,

magnesium, manganese, phosphorous

Arsenic, beryllium, selenium, thallium, cobalt, and iron
were present in borings 4 through 12 in concentrations comparable
to or less than the background borings (Table 5.2). In no case
was a mean concentration (mean of all samples taken from a
specific boring) for borings 4 through 12 significantly (P <.05)
greater than the respective mean concentration for the back-
grounds (Table 5.3) for these analytes. The maximum concentra-
tions reported for these analytes were either found in soils from
the background borings or were concentrations within 0.5 ppm of
those reported for the background borings. Based on these soils
data, the operations at the ABG have not left these analytes as
residues in the soils or contributed them as contaminants to
nearby soils. There is a possibility that borings 1, 2, and 3
are contaminated with these metal analytes as a result of unknown
anthropogenic activities, i.e., they are not true backgrounds.
However, as discussed previously, the background borings were
positioned away from the ABG waste disposal activities and
adjacent to groundwater monitoring wells in which groundwater
contamination was not detected.

Figures 5.3 through 5.13 illustrate that metal contaminants,
if present, were generally scattered vertically in the soil
profile. No clear trends of increasing or decreasing concentra-
tions with sample depth were evident. The factors contributing
to the patterns of metals concentrations in the soils, or the
lack of them, cannot be determined from available data.

49



AMMUNITION BURNING GROUND INS 170 023 498
DRAFT REPORT NOVEMBER 1992

Soils from borings 6, 7, 8, 9, and 12 contained mean phos-
phorus concentrations that were greater than those found in the
background boring soils; significantly greater (P <.05) for
borings 6, 7, and 12. Maximum total phosphorus concentrations
reported were 2230, 2070, and 1770 mg/kg in soils from borings 7,
12, and 9, respectively. Based on these soils data, the ammuni-
tion burning activities at the ABG have produced observable
phosphorus residues in the soils of that area. As with the
metals constituents discussed previously, the soils at borings 7,
9, and 12 had contaminant concentrations, in this case phospho-
rus, that were much higher than the background borings and the
other borings tested.

In summary, maximum concentrations of antimony, cadmium,
chromium, copper, lead, mercury, nickel, silver, zinc, aluminum,
barium, magnesium, manganese, tin, sodium, and phosphorus were
generally higher in soils from borings 4 through 12 than soils
from the background borings 1, 2, and 3. Highest concentrations
of these inorganic constituents were usually found in either
boring 7, 9, or 12. For borings 4, 5, 6, 7, 8, 10, and 12, some
of the differences between the mean concentrations for background
soils and test soils were significant (P <.05). The variance of
inorganic constituents from individual borings was often very
high, approximately equal to or greater than the sample means.
Where the data is very disperse, a large difference between the
mean concentrations for background and "test" borings may exist
but not be statistically significant. Based on these soils data,
a release of antimony, cadmium, chromium, copper, lead, mercury,
nickel, silver, zinc, aluminum, barium, magnesium, manganese,
tin, sodium, and phosphorus is likely to have occurred at specif-
ic locations within the ABG.

Arsenic, beryllium, selenium, thallium, cobalt, and iron
were present in borings 4 through 12 in concentrations
comparable to or less than the background borings. 1In no case
was a mean concentration (mean of all samples taken from a
specific boring) for borings 4 through 12 significantly (P <.05)
greater than the respective mean concentration for the
backgrounds for these analytes. Based on these soils data, no
release of these analytes was detected.

The physical examination of the soils as reported in the
boring logs indicated that borings 4, 5, 7, and 9 contained
anthropogenic components or debris, including slag, brass shell
casings, rust, nails, and red-stained rags. (See Section 4.3.0.)
Of these borings with debris reported, only boring 9 did not have
a chemical constituent which was significantly greater than the
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background borings.

Method Blanks. The results of analysis of method blanks
used in association with the inorganic analyses of ABG soils are
provided in Table 5.5. The concentration of constituents in the
method blanks was 100 to 1000 times less than the concentrations
determined for the soil samples. These method blank analyses do
not change the interpretation of inorganic constituent data
previously presented.

Equipment Rinses. Inorganic analytes were found in all
equipment rinses analyzed (Table 5.6). However, the concentra-
tions of inorganic constituents in the rinses were not great
enough to change the interpretation of data as previously dis-
cussed.

5.2.2 Explosives in ABG (EPA Method 8330). The results

of analyses of ABG soils for selected explosives compounds are
given in Tables 5.7 and 5.8. No explosives compounds were found
in soil samples from the "control or background" borings, borings
1, 2, and 3. Explosives compounds were found in soils from all
other borings (4, 5, 6, 7, 8, 9, 10 11, and 12).

The borings with explosives compounds are summarized as
follows:

Maximum Concentration of Specific

Explosives Compound Reported Boring Number
< 2.2 mg/kg (ppm) 11, 10, 8
< 11.0 mg/kg (ppm) 9, 6
< 100.0 mg/kg (ppm) 12, 7
< 1700.0 mg/kg (ppm) 4, 5.

Soil samples were analyzed for the explosive compounds HMX,
RDX, TNB, DNB, Tetryl, 2,4 DNT, 2,6 DNT, and TNT. All of the
explosives compounds tested for were found in measurable
quantities. DNB was found only in boring 7 and only in a
concentration below accurate quantification limits (0.128 mg/kg).

In Table 5.7 the total explosive concentration was
determined by summing all of the concentrations of explosive
compounds detected during the analysis of a specific soil sample.
Borings 11, 10, and 8 had total explosive concentrations of less
than 2 mg/kg (ppm). Borings 9 and 6 had maximum total explosive
concentrations of less than 11 mg/kg. Borings 12 and 7 had
maximum total explosive concentrations of less than 100 mg/kg.
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Borings 4 and 5 contained maximum total explosive concentrations
which were less than 1700 mg/kg. A TNT concentration of 1640.0
mg/kg was found at Boring 4. This was the highest explosives
compound concentration found in ABG samples. An RDX
concentration of 1070.0 mg/kg was measured at boring 5.

Table 5.8 indicates that the explosive contamination often
extended into the deeper samples within the borings, but not
always. In summary, a release of explosives compounds has
occurred as a result of ammunition burning activities at the ABG.

Method Blanks. No explosives compounds tested were detected
in the method blanks analyzed in association with the ABG soils
analyses (Table 5.9). These method blanks analyses do not change
the interpretation of explosives compound data previously pres-
ented.

Equipment Rinses. No explosives compounds tested were
detected in equipment rinses (Table 5.10). Therefore contamina-
tion of field samples by the sample equipment is not evident.

5.2.3 Volatile Organics (EPA Method 8240). The results

of analyses of ABG solils for volatile organic compounds (EPA

Method 8240 in Test Methods for Evaluating Organic and Inorganic
Waste, Physical/Chemical Methods SW~-846, Third Edition, November

1986 with December 1988 revisions) are given in Table 5.11.
Methylene chloride and acetone were found in all soil samples
taken. These constituents were also found in the associated
method blanks (Table 5.11). Soil from a boring 10 sample was
reported to contain 1,1,2,2-tetrachloroethane. However, the
method blank analyzed with the boring 10 samples also had similar
concentrations of 1,1,2,2-tetrachloroethane. These results
likely indicate sample contamination from the laboratory environ-
ment rather than processes associated with the field conditions.
Volatiles which may not be solely associated with laboratory
environment contaminants were also detected. The following
volatile organic compounds were detected:

Volatile 6rganic Boring/Sample #(Sample Depth - feet below surface)

2-butanone 1/#1 and 2/#1 (.2 -.5); 6/#3 (2.0 -3.0);
11/#2 (3.0 - 3.5); 11/#3 (3.5 - 4.0)

trichloroethene 7/#2 (1.0 - 1.5) and 12/#3 (1.5 - 2.0)

tetrachloroethene 12/#2 (1.0 - 1.5) and 12/#3 (1.5 - 2.0)

The reported concentrations of 2-butanone, trichloroethene,
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and tetrachloroethene were 2 to 39 upg/kg dry weight (ppb) and
were all "J" values, that is, detected by the analytical instru-
mentation but not in sufficient amounts to accurately quantify.
Therefore, those concentrations are estimated. The volatile
organic analyte 2-butanone was not detected in any soil analysis
method blanks; therefore, a determination that 2-butanone in the
ABG soils is due to laboratory contamination cannot be made.
However, 2-butanone was detected in equipment rinses taken at
borings 2, 10, 11, and 12. The presence of 2-butanone in the low
concentrations reported in the soil samples and in several
equipment rinses suggests that the presence of this compound may
be due to contamination during the cleaning procedure.

Volatile organic compounds were found in ABG soils from
background (borings 1 and 2) and waste unit vicinity (borings 6,
7, 10, 11, and 12) locations. However, only trichloroethene and
tetrachloroethene from the waste unit vicinity locations at
borings 7 and 12 were not conditioned by presence of volatile
organic analytes in the equipment rinses or the method blanks.
The maximum concentrations found for trichloroethene and
tetrachloroehtene were 2.9 and 1.3 ug/kg (ppb), respectively.

Volatile organic compounds that were tentatively identified
during the volatile organic soils analysis are provided in Table
5.14. It should be noted that the assigned identity and esti-
mates of concentrations of tentatively identified compounds
(TICS) are in most cases highly uncertain. The concentration
estimates could be in orders of magnitude higher or lower than
the actual concentration. In view of these uncertainties,
information on TICs is provided primarily to complete the presen-
tation of data.

Method Blanks. Acetone and methylene chloride were reported
in the method blanks for the volatile organic analyses (Table
5.12) and indicate a laboratory contamination source for these
constituents. The volatile organic compounds 1,1,2,2~-
tetrachloroethane and 2-hexanone were also found in some method
blanks. These method blank analysis results were considered in
the interpretation of the volatile organic soils analyses.

Equipment Rinses. Acetone and methylene chloride were
reported in most of the sampling equipment rinses (Table 5.13).
As acetone and methylene chloride were detected in the method
blank associated with the analyses of these rinses, these consti-
tuents are believed to be laboratory contaminants. Chloroform was
detected in four equipment rinses (rinses for borings 12, 11, 8,
and 5). This volatile organic compound may have been derived
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from the initial washing with potable water. cChloroform was not
detected in any of the ABG soil samples.

In addition to chloroform, other volatile organics were
found in equipment rinses but at concentrations which were below

accurate quantitation limits ("J" values). The volatile organic,
2-butanone, was found in 4 equipment rinses (rinses for borings
12, 11, 10, and 2). Soil samples from borings 11, 6, 2, and 1

were reported to contain 2-butanone (Table 5.11) in concen-
trations which were below the practical quantitation limits.
Cross-contamination of soil samples with 2-butanone was likely
not a problem as none of the soil samples which immediately
followed the borings where equipment rinses with 2-butanone had
occurred were found to contain the volatile organic compound.
However, the presence of 2-butanone in low concentrations (J
values) in the soil samples and in several equipment rinses
suggests that the presence of this compound in soils may be due
to contamination during the cleaning procedure. Bromodichloro-
methane and cis-1,2-dichloroethene were reported from the one
equipment rinse for borings 12 and 10, respectively. None of the
soil samples tested and reported in Table 5.11 contained bromodi-
chloromethane and cis-1,2-dichloroethene, thus, sample cross-
contamination with those compounds as a result of sampling
equipment did not occur.

Method blanks analyzed in association with equipment rinses
were reported to contain 2-hexanone (method blanks for boring 11
and 10 and for boring 8,7, and 6) and 1,1,2,2 tetrachloroethane
(method blanks for boring 12, borings 8,7, and 6, and borings
5,4,3, and 2). Vinyl acetate was reported in the trip blank for
boring 12.

5.2.4 Semivolatile Organics (EPA Method 8270). The

results of analyses of ABG soils for semivolatile organic com-

pounds (EPA Method 8270 in Test Methods for Evaluating Organic
and Inorganic Waste, Physical/Chemical Methods SW-846, Third

Edition, November 1986 with December 1988 revisions) are given in
Table 5.15 and summarized in Table 5.16. Dibutylphthalate and
bis(2-ethylhexyl)phthalate were found in most and all of the soil
samples taken, respectively. The results also indicate that
these constituents were frequently found in the associated method
blanks as well as the sample (Table 5.18). Thus,
dibutylphthalate and bis(2-ethylhexyl)phthalate are likely sample
contaminants from the laboratory environment rather than
processes associated with the ammunition burning activities at
the ABG.
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Borings 12, 11, 9, 8, 7, 6, and 5 produced soils with
semivolatile organic analytes in sub-mg/kg (ppm) concentrations
Table $.15). The most frequent type of semivolatile organic
compounds present were PAHs. With the exception of
concentrations of 2,4-dinitrotoluene in soils from borings 5 and
6, all other semivolatile organic compounds were found in
concentrations that were below 1.0 mg/kg (ppm) and were only
detected by the analytical instrumentation in insufficient
amounts to accurately quantify. The highest concentrations of.
2,4-dinitrotoluene reported for borings 5 and 6 were 7.80 mg/kg
and 1.20 mg/kg, respectively. It should be noted, however, that
Test Methods for Evaluating Organic and Inorganic Waste,

Physical/ Chemical Methods, SW-846, Third Edition, November 1986
with December 1988 revisions recognizes neither EPA Method 8270

nor any other methods as appropriate for analysis of 2,4-dinitro-
toluene. Borings 12 and 7 were very similar in terms of the
suite of semivolatile organic compounds found at those sites and
different from soils from other borings. Soils from borings 12
and 7 contain greater numbers of semivolatile organic compounds
than the other borings tested. Based on these soils data, an
unknown activity has contributed semivolatile organic
constituents to some ABG soils. However, the concentrations of
the individual compounds detected are in the one to sub-mg/kg

(ppm) range.

Table 5.17 provides a list of tentatively identified semi-
volatile organic compounds detected in ABG soil samples. This
list is provided primarily to complete the presentation of data,
since, as mentioned previously, assigned identity and estimates
of concentration of TICs are in most cases highly uncertain.

Method Blanks. As discussed previously, method blanks
analyzed for semivolatile organic compounds contained dibutyl-
phthalate and bis(2-ethylhexyl) phthalate at estimated concentra-
tions below the instrument detection limits ("J" Values) (Table
5.18). Other phthalates, di-N-octylphthalate and diethyl-
phthalate were found in method blanks associated with analyses of
soils from borings 9, 7, and 6. These method blank analysis
results were considered in the interpretation of the semivolatile
organic soils analyses.

Equipment Rinses. Analyses of equipment rinses for semi-
volatile organics detected several phathalates including
dibutylphthalate, bis(2-ethylhexyl) phthalate, di-N-octyl-
phthalate, dimethyl phthalate, butylbenzylphthalate, and diethyl
phthalate (Table 5.19). Because dimethyl phthalate, diethyl
phthalate, and dibutyl phthalate were consistently found in the
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method blanks analyzed with the rinses, those phthalates are
likely the result of a laboratory contamination and not the
result of actual occurrence of those materials in the equipment
rinses. Bis(2-ethylhexyl) phthalate, dl—N—octylphthalate, and
butylbenzylphthalate were detected in specific equipment rinses
and not in associated method blanks. With regard to the presence
of those three phthalates in ABG soils, bis(2-ethylhexyl)
phthalate was a found in all method blanks associated with soil
sample analyses. Therefore the actual presence of that phthalate
in the tested soils is suspect. Dl-N—octylphthalate was reported
only in soils from boring 12 and only in the equlpment rinse from
boring 12. Butylbenzylphthalate, while detected in the boring 11
equipment rinse, was not detected in any of the ABG soils ana-
lyzed. Therefore, cross-contamination of ABG soil samples with
di-N-octylphthalate and butylbenzylphthalate was not likely.

The results of analyses of equipment rinses for semivolatile
organic compounds 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 soils for semivolatile
organic compounds.

5.2.5 Pesticides, Herbicides and PCBs. The results of

analyses of ABG soils for selected pesticide, herbicide, and PCB
compounds are given in Table 5.20. The pesticides and herbicides
found in the tested soils and not in associated method blanks are
summarized in Table 5.21. Pesticides and herbicides were found
in soils from borings 12, 10, 7, 6, and 5 as well as in the
background borings 1, 2, and 3. With the exception of
methoxychlor in soils from boring 12, all other pesticides and
herbicides were found in concentrations below 1.0 mg/kg dry
weight (ppm). The maximum concentration of methoxychlor was 1.4
mg/kg in a soil sample from boring 12. No PCBs were detected in
any of the ABG soils. Based on the soil analyses performed,
pesticides and herbicides were found in ABG soils but only at one
to sub—mg/kg (ppm) concentrations. It cannot be determined from
available information if the low concentration (sub-ppm) pesti-
cide and herbicide residues detected are the result of recent or
past waste disposal activities or insect and vegetation control
activities by NSWC Crane or others.

Method Blanks. Method blanks analyzed for pesticides,
herbicides and PCBs contained heptachlor, a-chlordane, and endrin
at estimated concentrations below the instrument detection limits
(below accurate quantitation limits-"J" values) (Table 5.22).
These method blank analysis results were considered in the inter-
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pretation of the soils analyses for pesticides, herbicides, and
PCBs.

Equipment Rinses. Equipment rinses made after sampling at
borings 12, 11, 10, 8, and 6 were analyzed for pesticides, herbi-
cides, and PCBs and the results are given in Table 5.23. Hepta-
chlor and PPDDT were detected in low concentrations (below
quantification limits - "J" values) in the rinses from borings 12
and 8, respectively. However, these analytes were also found in
associated method blanks. Therefore, heptachlor and PPDDT in
these rinses are believed to be laboratory artifacts and not
rinse contaminants.

5.3.0 SUMMARY OF ANALYTICAL RESULTS.

Metals and Inorganics. The soils analyses conducted
indicate that the ammunition burning activities at the ABG have
released residues of antimony, cadmium, chromium, copper, lead,
mercury, nickel, silver, zinc, aluminum, barium, magnesium,
manganese, tin, sodlum, and phosphorus to soils. This conclusion
is based on comparison of soils from "test"™ borings with those of
background borings (those removed from influences of the
ammunition burning activities). Releases of arsenic, beryllium,
selenium, thallium, cobalt, and iron are not evident based on
similar comparison methods.

Soil samples from borings 7, 9, and 12 had particularly high
concentrations of metal constituents when compared to background
soils as well as when compared to soils from the other test
borings. Borings 4, 5, 6, 8, 10, and 11 also produced soil
samples with metals concentratlons that were higher than those
determined for the background borings, however, those concentra-
tions were generally not as high as those reported for borings 7,
9, and 12.

Explosives Compounds. Explosives compounds were found in
soils from all ABG borings except the background borings (borings
1, 2, and 3). Thus, a release of these compounds has occurred as
a result of the ammunition disposal activities. With respect to
the maximum total (sum of all seven explosive compounds analyzed
for) explosive concentrations for any one soil sample, borings
11, 10, and 8 had total explosive concentrations of less than 2
mg/kg (ppm). Borings 9 and 6 had maximum total explosive concen-
trations of less than 11 mg/kg. Borings 12 and 7 had maximum
total explosive concentrations of less than 100 mg/kg. Borings 4
and 5 contained maximum total explosive concentrations which
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exceeded 1000 mg/kg. A TNT concentration of 1640.0 mg/kg was
found at Boring 4. This was the highest explosives compound
concentration found in ABG samples. An RDX concentration of
1070.0 mg/kg was measured at boring 5.

Volatile Organics. Several volatile organic compounds (as
determined by EPA method 8240) were found in the ABG soils
sampled. However, only trichloroethene and tetrachloroethene
from the waste unit vicinity locations at borings 7 and 12 were
not conditioned by presence of volatile organic analytes in the
equipment rinses or the method blanks. The maximum concentra-
tions found for trichloroethene and tetrachloroehtene were 2.9
and 1.3 pg/kg (ppb), respectively.

Semivolatile Organics. Borings 12, 11, 9, 8, 7, 6, and 5
produced soils with semivolatile organic analytes in sub-mg/kg
(ppm) concentrations. The most frequent type of semivolatile
organic compounds present were PAHs. With the exception of
concentrations of 2,4-dinitrotoluene in soils from borings 5 and
6, all other semivolatile organic compounds were found in concen-
trations that were below 1.0 mg/kg (ppm) and were only detected
by the analytical instrumentation in insufficient amounts to
accurately quantify. The highest concentrations of 2,4-dinitrot-
oluene reported for borings 5 and 6 were 1.20 mg/kg and 7.20
mg/kg, respectively. Based on these soils data, an unknown
activity has contributed semivolatile organic constituents to
some ABG soils. However, the concentrations of the individual
compounds detected are in the one to sub~ mg/kg (ppm) range.

Borings 12 and 7 were very similar in terms of the suite of
semivolatile organic compounds found at those sites and different
from soils from other borings. Soils from borings 12 and 7 con-
tain greater numbers of different semivolatile organic compounds
than the other borings tested.

Pesticides, Herbicides, and PCB’s. With the exception of

methoxychlor in soils from boring 12, all other pesticides and
herbicides were found in concentrations below 1.0 mg/kg dry
weight (ppm). The maximum concentration of methoxychlor was 1.4
mg/kg in a soil sample from boring 12. No PCBs were detected in
any of the ABG soils. Based on the soil analyses performed,
pesticides and herbicides were found in ABG soils but only at one
to sub-mg/kg (ppm) concentrations. It cannot be determined from
available information if the low concentration (sub-ppm) pesti-
cide and herbicide residues detected are the result of recent or
past waste disposal activities or insect and vegetation control
activities by NSWC Crane or others.
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6.0 CONCLUSIONS

The first part of a RFI Phase III Soil Investigation was
done at the ABG. The intent of the investigations was to estab-
lish background conditions, determine the physical properties of
the so0il, and to investigate the character of the contamination.
Twelve soil borings were drilled. These borings were used to
collect soil samples for physical characterization and chemical
pollutant - identification. Soil samples were tested for the
presence of metal and non-metal inorganic compounds, volatile and
semivolatile organic compounds, explosives compounds, pesticides,
herbicides, and polychlorinated biphenyl compounds (PCBs). The
physical soil properties described were grain size, organic
content, natural water content, and a combined visual and ana-
lytical description.

The soils are fine grained and predominately clay (CL, CH,
and GC) with lesser amounts of sands (SM and SP) and silt (ML).
The soil thickness varied from 0 to 18-feet. The thickest soil
is in the areas of deepest valley incision. The soils resulted
from colluvial and alluvial processes. Some soils represent
residual soils derived from underlying rock by erosional process-
es. The soils within the active area are routinely disturbed to
a depth of 3/. These soils, termed "Modified Soils" cover much
of the ABG and are identified by its inclusion of "Cultural
Debris". Cultural debris describes materials such as red-stained
rags, slag, iron nails, and brass shell casings which were found
in the so0il column and are artifacts of man.

All soil borings except #6 were dry. During the drilling of
boring #6, a water zone was encountered at a depth of 6’ below
the ground surface. The following day the hole was checked for
groundwater, but the hole was dry. Prior to grouting, the auger
holes were checked for water levels. No water was found in the
holes. Reported soil permeabilities are 5 X 10° and 5 X 10°
cm/sec. (Dunbar, 1984). These soils have low permeablity. Much
of the rain falling on the ABG does not enter the groundwater
system but rather leaves the site via surface drainage routes.
Groundwater movement within the soil is thought to be very slow
and in a vertical direction. The groundwater that does reach the
rock surface moves along the upper surface of the rock until a
fractured zone is encountered. At the fracture zone the water
again moves vertically downward into the rock (Beech Creek)
aquifer (Hunt, 1988). The groundwater movement in the Beech
Creek aquifer is bimodal. It flows from the west to the east
into Little Sulfur Creek Valley and south into Johnson Hollow
(Hunt, 1988).
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Soil samples were taken from each boring at the depths
indicated in Figure 5.2. The soils were tested for the presence
of contamination. Analysis to detect the presence of inorganic,
explosives, pesticides, herbicides, volatile and semivolatile
organic compounds was performed. EPA SW-846 analytical methods
were used when available. This data was used to determine the
chemical characteristics and distribution of the soil
contamination. The inorganic elements are "crustal elements",
which can be naturally occurring soil constituents. To establish
contaminant levels for the crustal elements, their concentration
levels are compared with control (background) soil concentration
levels. Three control (background) borings (#1, 2, and 3) were
placed in a more remote part of the ABG valley. Groundwater
samples from a nearby groundwater monitoring well were
comparatively free of chemical contaminants. The soils at this
location were free of cultural debris.

Based on the analyses of ABG soil samples, releases of
hazardous wastes or hazardous constituents have occurred at the
ABG. The waste disposal activities have principally contributed
residues of explosives compounds and metal contaminants to the
soils. Explosives compounds, 2,4-DNT, Tetryl, DNB, TNB, RDX,
HMX, and TNT were found in the soils of the ABG. The explosive
contamination often extended to deeper samples from the soil
borings, but not always. Using the explosives as a criteria for
contamination, the following arbitrary categories may be assigned
to the ABG borings.

Total Explosive Concentration

Boring # Contamination Category
i, 2, 3 none detected

11, 10, 8 < 2 mg/kg (ppm)

9, 6 < 11 mg/kg

12, 7 < 100 mg/kg

4, S 2 1000 mg/kg

Levels of metals, (antimony, cadmium, chromium, copper, lead,
mercury, nickel, silver, zinc, aluminum, cobalt, magnesium,
manganese, tin, and sodium) and non-metals (barium and phos-
phorus) above control levels were detected in operative areas of
the site. These areas correspond to locations where explosives
contaminants were also found but not the locations of greatest
explosive contamination. The maximum concentrations of inorganic
constituents were detected in borings 7, 9, or 12.

Volatile organics, semivolatile organics, and pesticides and
herbicides were detected in ABG soils but at low concentrations.
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No PCBs were detected. Specifically, concentrations of volatile
organic compounds (EPA method 8240) from boring 7 and 12 soils
contained trichloroethene and tetrachloroethene at concentrations
that were < 2 ug/kg (ppb - parts per billion). To put these low
concentrations of volatile organic compounds into perspective,
the drinking water MCL (EPA promulgated 1987) for 1,1,1
trichlororethene is 200 ug/l (ppb). Several semivolatile organic
compounds, most frequently PAHs, were determined at
concentrations that were < 1 mg/kg (ppm - parts per million).
Borings 7, 9, 12 exhibited the characteristic of having numerous
semivolatile organic contaminants. Pesticide and herbicides were
detected at concentrations that were < 1 mg/kg.

In general, the most significant (in terms of concentration)
ABG soil contamination can be defined by looking for the presence
of explosive compounds including 2,4 DNT, 2,6 DNT, TNT, TETRYL,
DNB, TNB, RDX, and HMX and metals including antimony, cadmium,
chromium, copper, lead, mercury, nickel, silver, zinc, aluminum,
cobalt, magnesium, manganese, and tin. Other contaminants
including, other inorganics, PAHs, volatile organics, and
pesticides and herbicides were present but at concentrations that
were orders of magnitude lower than explosives and metals
concentrations. In most cases the non-explosive contaminants
were found in samples that also contained explosive contaminants.
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7.0 RECOMMENDATIONS

1. Continue the Phase III soils investigation. The Part 2
study should concentrate on analyzing explosive target compounds
and metals. The explosive compounds include 2,4 DNT, 2,6 DNT,
TNT, TETRYL, DNB, TNB, RDX, and HMX. The metals include
antimony, aluminum, cadmium, chromium, copper, lead, mercury,
nickel, silver, zinc, cobalt, magnesium, manganese, tin, and
sodium.

2. The areas in the vicinity of borings 4 and 5 should be given
priority for further investigation to further characterize the
releases of explosive compounds evident at those locations.

Soils in the vicinities of borings 12, 9, 6, and 7 should also be
investigated. No further soils investigations are recommended
for the areas addressed by borings 11, 10, and 8.
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Table A-1. EPA method 8240, Volatile compounds. (Test Methods for Evaluating Organic and Inorganic Wastes. Physical/Chemical
Methods. SW846, Third Edition, November 198€. with December 1988 revisions). Abbreviations used in report tables along with full
analyte names.

CIMETH - Chloromethane C1BEN - Chlorobenzene

BrMETH - Bromomethane . ETBEN - Ethylbenzene

vn1Cl - Vinyl Chloride ACETONE - Acetone

C1ETHA - Chloroethane BUTANO - 2-Butancne

MeCl - Methylene Chloride €52 - Carbondisulfide
11DCIETE - 1,1-Dichloroethene ZHEXAND - 2-Hexanone

11DCIETA - 1,1-Dichloroethane 4MeZPE - 4-Methyl-2-Pentanone
t-DCIETE - Trans-1,2-Dichloroethene STYRENE - Styrene

¢-DCIETE - cis-~1,2-Dichloroethene VRACETA - Vinyl Acetate

CHC13 - Chioroform T-XYLENE - T-Xylene

12DC1ETA - 1,2-Dichloroethane

1117CA - 1,1,1-Trichloroethane

CC14 - Carbon Tetrachloride

BrDC1Me - Bromodichloromethane
12DC1PR - 1,2-Dichloropropane
t13CIPRE - Trans-1,3-Dichloropropene
TCE - Trichloroethene

DBrC1Me - Dibromochloromethane
¢13CIPRE - Cis-1,3-Dichloropropene
112TCA - 1,1,2-Trichloroethane
BENZENE - Benzene

CHBR3 - Bromoform

11227C1A - 1,1,2,2,-Tetrachloroethane
TECIETE - Tetrachloroethene

TOLUENE - Toluene
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Table A-2.

Methods. SW846., Third Edition, November 1986, with December 1988 revisions).

PHENOL - Phenol

2C1PHEN . 2-Chlorophenol

2NIPHE - 2-Nitrophenol

24DMePHE - 2.4-Dimethyiphenoi
24DCIPHE - 2.4-Dichlorophenol
4C13MePH - 4-Chloro-3-Methylphenol

SALT{1DU 2 A A_Trirhlnarnnhannl
ZR0ILIrT = L,5,0-171CNiOYopneni:

24DNPH - 2,4-Dinitrophenol

ANPHE - 4-Nitrophenol

2MA6DNPH - 2-Methyl-4,6-Dinotrophenol
PCIPHE - Pentachlorophenol

BENZOAC - Benzoic Acid

2MEPHE - 2-Methylphenol

4MEPHE - 4-Methy1pheno1

SACTCIDU 2 I] E_Trichlarn
£qITIVIFTT = LaF o011 ILHTIVIV

BZLAL - Benzyl Alcohol

NNDMEAM - N-Nitrosodimethylamine
BC1IPrE - Bis(2-Chloroisopropyl)Ether
NNDNPAM - N-Nitroso-Di-N-Propylamine
NITROBEN - Nitrobenzene

ISOPHOR - Isophorone

BCIEtoME - Bis(2-Chloroethoxy)Methane

2EOMTN 2 K. Nindtrnatnlitans
LOUNIUL = £,0-uinicl Ol iudne

24DNTOL - 2,4-Dinitrotoluene
12DPHYD - 1,2-Diphenylhydrazine
BENZIDI - Benzidine

33DCIBEZ - 3,3'Dichlorobenzidine
BCIEtE - Bis(2-Chloroethyl)Ether

13DC18 - 1,3-Dichlorobenzene
14DCLB - 1,4-Dichiorobenzene
12DCIB - 1,2-Dichlorobenzene

HCIETA - Hexachloroethane
17AT(’1R _ 1 2 A_Tvirh 'lr\rnbenze‘nc

AETINVID = D el 5=V LA IUT U i<

NAPHTH - Naphthalene

HCIBU - Hexachlorobutadiene

HCI1CYPD - Hexachlorocyclopentadiene
2CINAPH - 2-Chloronaphthalene
ACENAY - Acenaphthyiene

DMePHTH - Dimethyl Phthalate

ACENAP - Acenaphthene

FLUORE - Fluorene

DEtPHTH - Diethyl Phthalate

4CT1PHPHE - 4-Chlorophenyl Phenyl Ether
NNDPHAM - N-Nitrosodiphenyl Amine
4BrPHET - 4-Bromophenyl Ether

HCIBEN - Hexachiorobenzene

PHENAN - Phenanthrene

ANTRAC - Anthracene

DRUPHTH - Dibutyliphthalat

U IEI T WIJULY pnienid iate

FLANTHE - Fluoranthene
PYRENE - Pyrene
BuBePHTH - Butylbenzylphthalate

EPA method 8270 semivolatile compounds, (Test Methods for Evaluating Organic and Inorganic Wastes, Physical/Chemical
Abbreviations used in report tables along with full

CHRYSE - Chrysene

BAANTHR - Benzo(a)Anthracene

B2EHPH - Bis(2-Ethylhexyl)Phthalate
DNOCPHT - Di-N-Octyiphthalate
BBFLANT - Benzo(b)Fluoranthene
BKFLANT - Benzo(k)Fluoranthene

RADYRE _ Ren?n{alPyrans

OATINRL S DThew Ty Tnic

1123PYR -~ Indeno(1,2,3-C,D)Pyrene
B-GHI-PY - Benzo(G,H,I)Perylene
ANILINE - Aniline

4C1ANIL - 4-Chloroaniline

UDLNLUI’U - U1DEHZOT uran
ZMeNAPH - 2-Methylnaphthalene

ZNANIL - 2-Nitroaniline
3NANIL - 3-Nitroaniline
4NANIL - 4-Nitroaniline
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Table A-3, EPA method 8330, Nitroaromatics and nitramines by High Performance Liquid Chromatography (HPLC), (Test Methods for
Evaluating Organic and Inorganic Waste, Physical/Chemical Methods, SW846€. Third Edition, November 1986, with December 1988
revisions). Abbreviations used in report tables along with full analyte names.,

Abbreviation Compound Name

HMX Octahydro-1,3,5.7-tetranitro-1,3,5,7-tetrazocine
RDX Hexahydro-1,3,5-trinitro-1.3,5.7-triazine
TNB 1,3,5-Trinitrobenzene

DNB 1,3-Dinitrobenzene

TETRYL Methyi-2,4,6-trinitrophenylinitramine

NB Nitrobenzene

2,4DNT 2,4-Dinitrotoluene

2,6DNT 2,6-Dinitrotoluene

2NT o-Nitrotoluene

3NT m-Nitrotoluene

ANT p-Nitrotoluene
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Table 3.4. Ammunition Burning Ground - NSWC Crane. Indiana. SWMU# u,,i0. Example data evaluation set - results of soil analyses
for inorganic analvtes sample data. duplicate anlayscs. method blanks. ang matri> spike recoveries for sample £1 from boring 12
(sampie depth 0.2 - (.5 feet). Datla are reported in mg/kg (ppm) dry weiaht except for the rinse data which is mg/) (ppm).

| Sample/Sample Duplicate | Sample Matrix Spike | | Rinse Matrix Spike |
Analyte] Sample Dup RPD(a)! Spike MS (a) | Rinse Rinse RPD(a)| Spike MS  (a) |
SAMPLE | 1241 1241 (%) | Added Conc PR | Sample Duplicate (%) | Added Conc PR | MB
Sb 4.78 5.56 3.7 NS NA NA <0.003U <0.003U 0 * * 116.0 <0.003U
As 26.6 24.0 8.7 4.00 22.5 102.5 <0.002U <0.002V 0 * * 112.5 <0.002U
Be 0.700N 0.699N 0.1 5.0 3.00 46.0  <0.002U <0.002V 0 0.025 0.026 104.0 <0.002UN
Be (P) - - - 5.0 5.60  98.0 - ) - ) ) ) )
cd 13.0 11.8 9.2 5.0 17.3 86.0 <0.013u <0.005U 0 0.250 0.247 98.8 <0.0044U
Cr 39.1N 39.3N 0.5 20.0 68.7 148.0 <0.011U <0.011Y 0 0.250 0.256 102.4 0.331N
Cr (P) - - - 10.0 49.6 105.0 - - - - - - -
Cu 391.0 365.0 6.7 25.0 386.0 -20.0 <0.006U <0.006U 0 0.250 0.245 98.0 0.007
Pb 453.0 459.0 1.3 50.0 528.0 150.0  <0.003U <0.003U 0 * * 105.0 <0.1140
Hg 1.17 ND NC NS NA NA <0.0002U0  <0.0004 0 0.00092 0.001 92.0 <0.100U
Ni 36.8 37.7 2.4 50.0 90.0 106.4  <0.011U <0.011u 0 0.250 0.244 97.6 0.233
Se <0.30U <0.30U NC 1.00 1.00 100 <0.003U <0.003U 0 * * 100 <0.003U
Ag 2.02 2.02 0.0 5.0 6.53 90.2 <0.013u <0.013u 0 0.250 0.254 101.0 <0.0128U
T 0.20 <0.20Y NC 5.00 4,69 89.8 <0.002U <0.002V 0 * * 88.0 <0.002v
In 2380.0 2420.0 1.7 50.0 2400.0 40.0 0.012 0.011 1.15 0.250 0.257 102.8 <0.0083U
Al 16600.0 17200.0 3.6 NS NA NA 1.431 1.416 1.05 2.000 3.318 94.3 0.0048
Ba 1130.0 1110.0 1.7 NS NA NA 0.014 0.014 0 0.250 0.250 87.2 <0.0011u
Co 15.7 18.1 15.2 NS NA NA <0.300 <0.30U 0 0.250 0.264 105.6 <0.030U
Fe 23600.0  24200.0 2.5 NS NA NA 0.055 0.050 9.52 1,000 0.890 83.5 0.397
Mg 4100.0 4300.0 4.8 NS NA NA 3.08 3.04 1.31 NS NA NA <0.748U
Mn 1870.0 1780.0 0.0 50.0 1840.0 -60.0 <0.005U <0.005U 0 0.250 0.241 96.4 0.014
Na 134.0 136.0 1.5 NS NA NA 4.76 4,66 2,12 NS NA NA <0.4890
TP 2070.0 1330.0 35, NS NA NA <0.050U <0.050U 0 NS NA NA 0.13
Sn 11.2 8.0 28.7 NS NA NA <0.076U <0.076U 0 NS NA NA <0.762U
Note: ND and NS - ND indicates no duplicate analyzed. NS indicates no spike added for this analyte.

NA - Not appiicable. For example, if no M5 was added then it is NA to report MS concentration or caiculate a PR.

PR - percent recovery of the matrix spike.

RPD - relative percent difference calculated for differences in concentration between duplicate analyses.

* - Spike amount added and sample plus spike concentration not reported on lab data sheet but PR was reported.

MS and MB - MS is matrix spike; MB is method blank.

MS Conc - analyte concentration determined from spiked sampie.

P and (-) - Post digestion spike results reported. A11 other data is the same as preceeding line.

N - Spiked sample recovery not within control 1limits (75-125%); U - analyte not detected at associated value.

B - A qualifier reported on the lab data sheets but not in this table. The B qualifier indicates that the analyte value was
reported as less than the Contract Required Detection Limit (a Contract Laboratory Procedure term which was not applicable
to these analyses) but more than the Instrument Detection Limit

(a) - QC Timits; RPD (+ 20%) and PR (75-125%).
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Table 3.5. Ammunition Burning Ground - NSWC Crane, Indiana. SWMU% 03/10. R

........ famosmbasddane ama ma P ey ;.l-l.; Amelas Aadasd o b

sults of EPA Method 8240* (volatile organics) soil
YA A
e C t

analyses. LONCENLTaLions are mg/kg (pPMm) Gry weignt. Samples with detecta oncentrations of organic analyte are shown in bold.

Analytes are given as abbreviations: see Appendix A for full compound names. T
Duplicate MB1 MBZ RINSE TRIP BLK  MB(RINSE &TB)

ANALYTE /SAMPLE 1243 1243 12 12 12 12 12

CIMETH <0.0110  <0.011U <0.010U <0.010U <0.010U <0.010U <0.010U

BrMETH <0.011U0  <0.011U <0.010U <0.010U <0.010U <0.010U  <0.010U

vnic1 <0.011U  <0.011U <0.010U <0,010U <0.010U <0.010U0 <0.010U

CIETHA <0.0110  <0.011U  <0.010U <0.010U <0.010U  <0.010U  <0.010U

MeCl 0.148 0.118 0.020 0.0054 0.0041BJ 0.00238 0.0033J

110CIETE <0.0063U <0.0063U  <0.005U <0.005U <0.005U <0.005U  <0.005U

11DCIETA <0.0063U <0.0063U <0.0050 <0.0050 <0.0050 <0.005U  <0.005U

t-DCIETE <0.0063U <0.0063U <0.005U <0.005U <0.0050 <0.005U  <0.005U

¢-DCIETE <0.0063U0 <0.0063U <0.0050 <0.005U0 <0.005U <0.0050 <0.005U

CHC13 <0.0063U0 <0.0063U <0.005U <0.0054 90,0290 <0.0050 <0.005U

12DCIETA <0.00631 <0.0063U <0.005U <0.005U0 <0.0050 <0.005U0  <0.005u

1117CA <0.0063u <0.0063U <0.005U0 <0.00SU <0.0054 <0.005U <0.005U

cc4 <0.00630 <0.0063U  <0.005U <0.005U <0.005U <0.0050  <0.005U

BrDCIMe <0,0063U <0.0063U <0.0050 <0.005U 0.0024] <0.0050 <0.005U

12DCTPR <0.0063U <0.0063U <0.005U <0.005U <0.005U <0.0050  <0,005U

£13C1PRE <0.0063U <0.0063U <0.005U <0.005U0 <0.005U0 <0.005U <0.005U

TCE 0.0023J <0.0063U <0,005U <0.005U <0.005U <0.0050 <0.005U

DBrliMe <0.0063U <0.0063U <0.005U0 <0.005U <0.005U <0.005U  <0.005u

¢13CIPRE <0.00630 <0.0063V <0.005U0 <0.005U <0.005U <0.005U0  <0.005U

112TCA <0.0063U <0.0063V <0.00SU <0.005U <0.005U  <0.005Y  <0.005U

BENZENE <0.00630 <0.0063U <0.005U0 <0.005U <0.005U <0.005U <0,005U

CHBR3 <0,0063u <0.0063U <0.0050 <0.005U0 <0.005U0 <0.0050  <0.005U

11221C1A <0.0063U <0.0063V <0.005U 0.0015J <0.005U0 <0.0050  0.0015J

TECIETE 0.00133 <0.0063U <0.005U <0.005U <0.005U0 <0.005U <0.005U

TOLUENE <0.0063u <0.0063U <0.005U <0.005U0 <0,005U <0.005U <0.005U

C1BEN <0.00630 <0.0063U <0.005U <0.005U0 <0.0050 <0.005U0 <0.005U

ETBEN <0.00630 <0.0063U <0.005U <0.005U <0.0050 <0.005U  <0.005U

ACETONE 0.178 0.138J 0.0200 0.0200 (0.0013BJ <0.100U 0.0029

BUTAND <0.13u <0.13U <0.100  <0.10U §.00635 <0.100U  <0.100U

¢s2 <0.0063U0 <0.0063U <0.005U <0.005U <0.005U <0.005U <0.005U

2ZHEXANO <0.063U  <0.063U <0.050U <0.050U <0.050U0 <0.050U <0,050U

4Me2PE <0.063U  <0.063y <0.050U <0.0S0U <0.050U <0.050U <0.050U

STYRENE <0.063U  <0.063U <0.005U <0.005U <0.00SU <0.005U <0.005Y

VRACETA <0.0630  <0.063U <0.0500 <0.050U <0.080U 0.0019J  6.050U

T-XYLENE <0,0063U <0.0063U <0.0050 <0.005U <0.005U0 <0.005U0 <0.005U

Hote: Method Blank 1D ¥s as follows - MB1 12, 1 - method blank #1 assoclated with analyses of soils from borings 12

J - Estimated value below the accurate quantitation 1imit

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

8 - Indicates that the analyte was found in associated blank as well as in the sample.

* - EPA Method 8240 -in Test Methods for Evaluating Organic and Inorqanic Waste, Physical/Chemical Methods, SW846, Third
Ed@tﬁcn. Navembher 10‘15 with December 1088 revisions,
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Table 3.6. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10.
Soil volatile surrogate recoveries, EPA Method 8240* (volatile organics)
analyses for sample #3 from boring 12. Matrix spike/matrix spike duplicate
recoveries for a sample from boring 12 (sample number not given).

Surrogate Recoveries

Surrogate 4 Recovery QC Limits
Toluene-d8 101 81-117
Bromofluorobenzene 80.0 74-121
1,2-Dichloroethane-dy 107 70-121

Matrix Spike/Matrix Spike Duplicates (ug/kg)
Spike Sample

Analyte Added Conc MS Conc MS REC MSD Conc MSD REC 4RPD
1, 1-Dichloroehtene 59.0 0.00 76.00 129 64.00 108 17
Trichloroethene 59.0 0.00 68.00 115 63.00 107 7
Benzene 54.0 0.00 66.00 112 64.00 108 3
Toluene 59.0 0.00 62.00 105 62.00 106 0
Chlorobenzene 59.0 0.00 64.00 108 65.00 110 ]
Notes:

Spike Added - Units are ug/kg(ppb). Same spike amount added to MS and MSD.
MS Conc - Matrix Spike concentration - concentration of sample plus spike.
MS REC - Matrix spike recovery

MSD Conc - Matrix spike duplicate concentration

MSD REC - Matrix spike duplicate recovery

RPD - Relative percent difference

QC Limits
Analyte REC RPD
1,1-Dichloroehtene 59-172 <22
Trichloroethene 62-137 24
Benzene 66-142 21
Toluene 59-139 <21
Chlorobenzene 60-133 <21




Table 3.7. Ammunition Burning Ground, NSWC Crane, Indiana, SWMU# 03/10. Results of £PA Method 8270 * (semivolatile organic)
analyses. fExample control data set. Concentrations are mg/ka (ppm) dry weight excepl fur rinses which are mg/1 (ppm). Samples

with detectable concentrations of organic analvte are shown in bold. Analytes are given as abbreviations; see appendix A for full
compound names,

MB1 MB2 RINSE MB RINSE MB1 MB2Z RINSE MB RINSE
ANALYTE/SAMPLE 1241 1241 1241 1241 12 ANALYTE/SAMPLE 1241 1241 1241 1241 1241
PHENOL 1.1 0.66U 0.66U 0.0097u 0.010U NAPHTH 0.03J 0.66U 0.66u 0.0097v 0.010v
2CTPHEN L 0.66U 0.66U  0.0097V 0.010UV HCIBU . 1.1U 0.66U 0.66U 0.0057v 0.010u
2NIPHE L. 0.66U 0.66U 0.0097U 0.010U HCICYPD 1.1 0.66U 0.66U 0.0097y 0.0100
24DMePHE 1.1 0.66U 0.660  0.0097u 0.010U 2CINAPH 1.1y 0.66U 0.66U 0.0097V 0.010U
24DC1PHE 1.1U 0.66V 0.66U  0,0097V 0.010U ACENAY 1.1y 0.66U 0.66U 0.0097v 0.010V
4C13MePH 2.2 1.3y 1.3 0.0150u 0.020u DMePHTH L. 0.66U 0.66u 0.00138J 0.003J
246TC1PH 1.1u 0.66U 0.66U  0.0097Y 0.010V ACENAP 1.1 0.66U 0.66u 0.0097v 0.010U
24DNPH 5,50 3.3u 3.3U  0.0480U  0.050U FLUORE 1.1 0.66U  0.66U0  0.0097U 0.010U
4NPHE 5.50 3.3u 3.3 0.0480U 0.050U DEtPHTH 0.044 0.66U 0.66U 0.02508 0.035
2M46DNPH 5.5 3,30 3.3u 0.0480U 0.050u 4CTPHPHE 1.1u 0.66U 0.66U 0.0097u 0.010U
PCIPHE 5.5U 3.3u 3.3u 0.0480U 0.050U NNDPHAM 0.06J 0.66U 0.66U 0.0097v 0.010u
BENZOAC 5.50 3.3 3.3u 0.0480U 0.050u 4BrPHET 1.1 0.66U 0.66U 0.0097y 0.0100U
> ZMEPHE 1.1U 0.66U  0.66U 0.0097u  0.010U HCIBEN 0.19J 0.66U  0.66U  0.0087V 0.0100U
4MEPHE L1 0.66U 0.66U  0,0097V 0.010v PHENAN 0.073 0.66U 0.66U 0.0097v 0.0100u
I 245TCIPH 1.1 0.66U 0.66U  0.0097V 0.010u ANTRAC 0.03J 0.66U 0.66U 0.0097v 0.0100u
~ BZLAL 2.2 1.3u 1.30 0.0190U 0.020u DBUPHTH 0.11J8  0.66U 0.18J 0.000978J  0.00096J
NNDMEAM 1.1 0.66U 0.66U  0.0096U 0.010V FLANTHE 1.1u 0.66U 0.66U 0.0097y 0.0100U
BCHIPrE 1.1 0.66U 0.66U  0.0097U 0.010v PYRENE 1.1u 0.66U 0.66U 0.0097u 0.0100u
NNDNPAM 1.1V 0.66u 0.66U  0.0097U 0.010U BuBePHTH 1.1V 0.66U 0.66U 0.0097u 0.01000
NITROBEN 1.1y 0.66U 0.66U  0,0097U 0.010V CHRYSE 1.1y 0.66U 0.66u 0.0097v 0.0100u
1SOPHOR 1.1 0.66U 0.66U  0.0097V 0.010V BAANTHR 1. 0.66U 0.66y 0.0097u 0.0100u
BC1EtoME 11U 0.66U 0.66U  0.0097V 0.010U B2EHPH 0.18J8 0.04J 0.02J 0.0015J 0,0100u
26DNTOL 1.1 0.66u 0.66U  0.0097U 0.010V ONOCPHT 1.1U 0.66U 6.66U 0.0014J 0.0100U
24DNTOL 1. 0.66U 0.66U 0.0097V 0.010U BBFLANT 1.1 0.66U 0.66U 0.0097v 0.0100u
120PHYD 1.1U 0.66U 0.66U  0.0097U 0.010u BKFLANT 1.1Y 0.66U 0.66U 0.0097V 0.0100U
BENZIDI 5.5 3.3u 3.3 0.04800 0.050u BAPYRE 1.1 0.66U 0.66U 0.0097u 0.0100u
330C18E2 2.2 1w 1.3v 0.0190U  0.020u 1123PYR 1.1 0.66U  0.66U  0.0097V 0.0100U
BCIELE 1.4 0.660  0.66U 0.0097U0  0.010U B-GHI-PY .1 0.66U  0.66U  0.0097U 0.0100U
130C18 1,10 0.66U0  0.66U 0.0097U  0.010U ANILINE 2.2y 1.30 1,3u 0.0190U 0.0200U
14DCLB 1.1 0.66U 0.66U  0.0097V 0.010V 4CIANIL 2.2U 1.30 1.3U 0.0190V 0.0200u
120C18 1.1u  0.66U  0.66U 0.00970  0.010U DBENZOFU 1.1 0.66U  0.66U  0.0097V 0.0100U
HCIETA 1.1y 0.660  0.66U 0.0097U  0.010U 2MeNAPH 0.03J 0.66U  0.66U  0.0097U 0.0100u
1247C18 1.1u 0.660  0.66U 0.00970  0.010U 2NANTL 5.5 3.3 3.3 0.0480U 0.0500U
Note: See page 2 for Table notes. 3NANTL 5.50 3.30 3.3 0.0480U 0.0500U
4NANTL 5,50 3.30 .3 0.0480U 0.0500U

Note: Method Blank ID is as follows - MB1 - method blank #1 associated with analyses of soils from borings 2 and 1
J - Estimated value below accurate quantitation limits
B - Analyte was also found in the associated method blank.
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.
* _ EPA Method B270 -1in Test Methods for Evaluating Organic and Inorganic Waste, Physical/Chemical Methods, SW846, Third
fdition, November 1986, with December 1988 revisions.




Table 3.8. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10.
Soil semivolatile surrogate recoveries, EPA Method 8270 analyses for sample #3

from boring 12.

Surrogate Recoveries

Surrogate 4 Recovery QC Limits
Nitrobenzene-dS 87.3 23-120
2-fluorobiphenyl 88.3 30-11521
Terphenyl-d14 134 18-137
Phenol-dé6 76.8 24-113
2-Fluorophenol 87.8 25-121
2,4,6-Tribromophenol 116 19-122
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WC Crane, set - resul
so1l analyses for pesticides and herbicides including sample data. duplicat: aniavses, method blank:. and matrir spike recoveries
for sample #1 from boring 12. Data are reported in mg/ka (ppm) dry weight excenrt for the rinse data which is mg/! (ppm). No spikes

or duplicates wert reported for the rinse data.

Soil Sample  Duplicate Spike MS Duplicate Duplicate MS/MS Duplicate
ANALYTE /SAMPLE 241 1241 RPD(%) | Added* Conc PR (GC Limits) MS conc MS PR RPD (QC Limits)
aldrin <0.0047U <0.0047U 0 1.00 0.90 90 (34-132) 1.10 110 20.0 (<50)
A-BHC <0.0036U <0.0036U 0 NS NA NA NA NA NA
8-BHC <0.0071U <0.0071U ] NS NA NA NA NA NA
G-BHC (1indane) <0.0047U <0.0047U 0 1.00 0.55 55 (46-127) 6.30 63 14,0 (<50)
D-BHC <0.011U <0.011U 0 NS NA NA NA NA NA
PPDDD <0.0130 <0.013U 0 NS NA NA NA NA NA
PPDDE <0.0047U <0.00470 0 NS NA NA NA NA NA
ppbDT <0.014U <0,014u 0 2.50 1.40 56 (23-134) 1.60 64 13.3 (<50)
heptachior <0.0036U <0.0036U 0 1.00 0.40 40 (35-130) 0.44 44 9.5 (<31)
dieldrin <0.0024U <0.,0024y 0 2.50 2.90 116 (31-134) 2.20 8 4 (<38)
a-endosulfan <(.017u <0.017u 0 NS NA NA NA NA NA
b-endosulfan <0,0047V <0.0047U 0 NS NA NA NA NA NA
endosulf sulfate <0.078U <0.078U 0 NS NA NA NA NA NA
endrin <0.0071y <0.0071U 0 2.50 2.20 88 (42-134) 1.60 64 13.3 (<50)
endrin aldehyde <0.027V <0.027V 0 NS NA NA NA NA NA
heptachlor epox <(. 098U <0,098U 0 NS NA NA NA NA NA
methoxychlor <0.21U <0.21U 0 NS NA NA NA NA NA
toxaphene <0.29U <0.29U 0 NS NA NA NA NA NA
diazinon <G. 180 <§.18u 0 1.14 0.84 74 (40-120)a 6.7% 70 6 (<30)a
ethyl parathion <0.053U <0.053u 0 1.52 1.08 71 (40-120)a 1.15 76 7 (a)
ethyl trithion <0.057u <0.057U 0 NS NA NA NA NA NA
ethion <0.046U <0.046U 0 NS NA NA NA NA NA
malathion <0.098U <0.098U 0 1.26 0.88 70 (40-120)a 1.00 79 8 (<30)a
methyl parathion  <0.11U <0.11U 0 1.00 0.73 73 (40-120)a 0.77 77 5 (<30)a
2,4-D <0.480 ND NA NS NA NA NA NA NA
2,4-DP <0.26U ND NA NS NA NA NA NA NA
2,4,5-7 <0.08U ND NA NS NA NA NA NA NA
2,4,5-TP <().68U ND NA NS NA NA NA NA NA

Note: See page 2 for Table Notes.
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Tabie 5.9. (Page 2 of 2). Ammunition Burning Ground - NSWC Crane. .odiana, SWMU# 03/10. Example data evaluation set - results of
seil analyses for pesticides and herbicides including sample data, duplicate anlavses. method blanks. and matrir spike recoveries

for sampie #1 from boriny iZ, Data are reportud in mg/kg (ppm) dry weight except for the rinse data which 3o w1 (ppmi. ko spikes
or duplicates were reported for the rinse data.
MB

MB Duptlicate Spike MS
ANALYTE /SAMPLE 1241 1241 RPD(%) | Added* Conc PR (QC Limits) ]  Rinse (mg/1)
aldrin <0.0027V ND NA 0.10 0.099 99 (34-132) <0.00004U
A-BHC <0.00200 ND NA NS NA NA <0.,00003U
B-BHC <0.0040U ND NA NS NA NA <(0.00006U
G-BHC (lindane) <0.0027U ND NA 0.10 0.086 86 (46-127) <(.00004U
D-BHC <0.,0060U ND NA NS NA NA <0.00009V
PPDDD <0.0074U ND NA NS NA NA <0.00011U
PPDDE <0.0027U ND NA NS NA NA <0.00004U
ppDDT <0.0080U ND NA 0.25 0.32 128 (23-134) <0.000120
heptachlor 0.008 3 ND NA 0.10 0.095 87 (35-130) 0.00001BJ
dieldrin <0.0013U ND NA 0.25 0.30 120 (31-134) <0.00002U
a-endosulfan <0.0094U ND NA NS NA NA <0.00014U
b-endosulfan <0.0027U ND NA NS NA NA <(0.00004U
endosulf sulfate <0.044U ND NA NS NA NA <0.00064U
endrin <0.0040U ND NA 0.25 0.22 88 (42-134) <0.00006U
endrin aldehyde <0.015U ND NA NS NA NA <0,00022U
heptachlor epox <0.056U ND NA NS NA NA <(.00081U
methoxychlor <0.12U ND NA NS NA NA <0.0017U
toxaphene <0.16U ND NA NS NA NA <0.0002v
diazinon <0.180 ND NA ** fold 90.9 (40-120)a <0.00190
ethyl parathion <0.030U ND NA ** ** 35 (40-120)a <0.0006U
ethyl trithion <0.032U ND NA NS NA NA <0.0006U
ethion <0.026U ND NA ** ** 57  (40-120)a <0.0005U
malathion <0.055U ND NA NS NA NA <0.0011U
methyl parathion <0.060U ND NA ** *k 38  (40-120)a <0.0012u
2,4-D <(.240 ND NA ** ** 9.3 (40-120)a <0.012U
2,4-DP <0.13¢ ND NA ** ** 60  (40-120)a <0.0065U
2,4,5-7 <0.04u ND NA * ** 54 (40-120)a <0.002u
2,4,5-TP <0.034U ND NA ** ** 132.5 (40-120)a <0.,0017u

Note: ND and NS - ND neans no duplicate analyzed. NS means no spike added for this analyte.
NA - Not applicable. For example, if no MS was added then it is NA to report MS concentration or calculate a PR.
PR - percent recovery of the matrix spike.
RPD - relative percent difference calculated for differences in concentration between dupiicate analyses.
* - Spike was added to sample indicated (sample 12#1) in first column of this table
** - Spike amount added and sample plus spike concentration not reported on lab sheet but PR was reported.
MS and MB - MS is matrix spike. MB is method blank.
MS Conc - analyte concentration determined from sample plus spike.
J - Reported concentration was below 1imits to accurately quantify; U - analyte not detected at associated value.
B - Analyte was found in the associated blank as well as the indicated sample.
(a) - QC 1imits not indicated by WES ALG, QC 1imits shown are generally accepted limits.
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Tabio 4.10. Ammunition Burning Ground - NSWC (rane. Indiana. SWML fxample data evaluation set - results of soil
analyses {explosives) inciuding sample data. duplicats anlavses, method blanks. and matrix spike recoveries for sampie #1 fro
boring 12. Date are reported in mg/ka (ppm) dry weiaht cxcept for the rinse gdata which is mg/1 (ppom). No spikes nr duplicat
reported for the rinse data.

Soil Sample Duplicate Spike MS j  MB Spike MS Rinse
ANALYTE/SAMPLE 1241 1241 RPD(%) Added* Conc PR(D) | 1241 Added Conc PR (%) | 1241
HMX 6.84J 6.21J 9.6 NS NA NA | <2.2U NS NA NA | <0.020U
RDX 0.2594 0.2949 12.6 NS NA NA | <1.0u NS NA NA | <0.020U
TNB 0.277 0.290 4,6 2.50 2.68 896.2 | <0.250U 2.44 2.54 104.1 | <0.020U
DNB <0.250U <0.250U 0 NS NA NA | <0.250U NS NA NA | <0.020U
TETRYL <(0.650U <0, 650U 0 2.65 2.63 99.2 | <0.6500 2.58 2.91 112.8 | <0.050U
TNT 0.417 0.362 14.1 2.50 2.89 98.8 | <0.250U0 2.44 2.54 104.1 ] <0.020U
2 4-DNT** <0.250U 0.250U 0 NS NA NA | <0.250U NS NA NA | <0.020U
Note: NS - No spike added for this analyte.

NA - Not applicabie.

concentration or calculate a percent recovery.

PR - Percent recovery of the matrix spike.
D

RPD - Relative percent difference.
* . Spike was added to sample indicated (sample 12#1) in first column of this table

** _ Laboratory reported that 2,4-DNT could not be separated from 2,6-DNT.

MS - Matrix spike.

For exampie, if no matrix spike was added then it is not appiicabie to report

matrix spike



Table 5.1

Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10.

Activities or features at boring locations.

Boring Number Activity or Feature

Boring 1 Control site

Boring 2 Control site

Boring 3 Control site

Boring U Burn pads, composition B burning

Boring 5 Burn pads, composition A, B, etc. acetone, solvent and
phosphorus burning

Boring 6 Surface impoundment - red water ponds

Boring 7 Waste pile (ash) - now removed

Boring 8 Incendiary cage - flare burning

Boring 9 Burning Pans - solvents and pyrotechnics, box burning

Boring 10 Open burning of phosphorus and boxes

Boring 11 Miscellaneous burning, red water ponds

Boring 12 Burn boxes, drainage from waste pile (now removed) area

A-12
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TABLE 5.2 (Page 1 of 4). Ammunition Burning Ground - NWSC Crane, Indiana, SWMU# 03/10. Results of inorganic analyses of soil
samples collected in the vicinity of SWMU#03/10. Concentrations are mg/kg (ppm) dry weight.

Sample ID*/ Analyte Sb As Be Cd Cr Cu Pb Hg Ni Se Ag
- 01/#1 (.2 - .5) <1.,200 9.2 2.2N <(.50 25.6 7.7 26.4 <0.10U 18.2 G.3W  <1.3UN
01/#2 (1.0 - 1.5) <1.20U 30.1 7.5N <0.50 41.4 13.6 40.8 <0.10U 26.9 0.4 <1.3UN
- 02/#1 (.2 - .5) <1.200 9.4 2.2N 0.7 22.5 11.5 23.4 0.28 16.8 0.3W  <1.3UN
02/#2 (1.0 - 1.5) <1.200 16.0 4.4N <0.50 41.0 9.9 33.0 <0.10U0 16.9 0.5 <1.3UN
02/#3 (2.5 - 3.0) <1.20U 28.4 5.8N <0.50  39.7 14.0 35.6 <0.10U 25.1 0.7 <1.3UN
02/#4 (5.5 - 6.0) <1.20U0 13.4 3.0N <0.50 22.1 i0.0 19.7 <0.10U0 24.9 <0.30  <1,3UN
- 03/41 (.2 - .5) <1.50UW 7.5 2.8N <0.4U 21.9 18.5 23.1 0.26 23.5 0.5 <1.3U
03/42 (1.0 - 1.5) <1.50UW 35.4 9.1IN <0.40 35.6 17.0 52.1 <0.10U0 37.1 0.4 <1.3U
03/#3 (not ident) <1.50U 15.2 6.0N <0.4U  45.7 12.0 32.5 <0.10U 21.1 0.4 <1.3u
- 04/41 (.5 - 1.0) 1.70 9.3 2.2N 3.8 22.9 131.0 138.0 1.9 19.7 0.3 <1.3u
04/#2 (1.5 - 2.0) <1.504 15.9 3.3N <0.40 28.2 37.6 40.2 0.18 17.1 0.7 <1.3U
04/43 (3.0 - 3.5) <1.50UW 21.7 5.8N <0.40  39.6 15.7 41.2 <0.10U0 26.6 0.4 <1.31
04/#4 (6.0 - 6.5) <1.50UW 2.0 2.8N <0.40 44.5 11.4 11.6 <0.10U 26.4 <0.3U0 <1.3U
- 05/#1 (.2 - .5) <1.50U 5.5 1.3N 2.0 20,1 142.0 301.0 <0.10U 14.7 0.3 1.4
05/#2 (1.0 - 1.5) <1.50U0 8.2 2.9N <0.40 23.4 173.0 426.0 <0.100 81.0 0.3 5.5
05/#3 (3.0 - 3.5) 1.50W 7.4 2.5N <0.4Uu 21.1 17.9 66.5 <0.100 19.5 0.3 <1.30
- 06/#1 (.2 - .5) <1.50U0 7.2N 1.9N 2.0 25.4 50.5 73.4 .13 23.3 0.3 <1.3U
06/#2 (1.0 - 1.5) 5.22 5.7N 1.6N 9.5 17.8 43,1  303.0 <0.100 19.8 0.3 <1.3U
06/#3 (2.0 - 3.0) <1.50U0 8.0ON 1.9N <0.4U 20.3 15.4 24.3 0.27 14.2 0.5 <1,30
06/44 (4.0 - 4.5) <1.500 7.2N 1.8N <0.40 19.4 23.9 33.9 0.16 16.6 0.5 <1.30
06/#5 (5.5 - 6.0) <1.50U0 8.1IN 1.9N <0.40 21,2 27.5 36.4 0.46 16.4 0.5 <1,3U

* Sample ID is as follows - Boring Number/Sample Number (sample depth in feet below the surface). See Figures 1 and 2.

U Analyte was analyzed for but not detectea

B A qualifier reported on the lab data sheets but not in this table. The B qualifier indicates that the analyte value was
reported as less than the Contract Required Detection Limit ( a Contract Laboratory Procedure term which was not applicable to
these analyses) but more than the Instrument Detection Limit

W Post-digestion spike for furnace AA analysis is out of control Timits (85-115%), while sample absorbance is less
than 50% of spike absorbance

N Spiked sample recovery not within control limits

D Duplicate analysis not within control limits

(not ident) - The sampie depth for this sampie was not identified on the drilling logs

Lo ok adaband ol
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TABLE 5.2 (Page 2 of 4). Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10. Resulis of inorganic analyses of soil
samples collected in the vicinity of SWMU#03/10. Concentrations are mg/kg (ppm) dry weight.

Sample ID*/ Analyte Sb As Be Cd Cr Cu Pb Hg Ni Se Ag

- 07/#1 (.3 - .5) 12.4  15.2N 2.4N 7.7 30.9 42.8 781.0 1.53  35.4 0.3W 2.3
07/#2 (1.0 - 1.5) 13,8 16.4N 2.5N 17.8 42,1 793.0 1020.0 3,32 46.5 0.4 6.6
07/#3 (1.5 - 2.0) 48.4 21N 2.6N 89.0 §2.5 2370.0 1840.0 12.5 67.1 0.8 15.3
07/#4 (2.5 - 2.8) <1.50U 8.9W 2.1N 0.5 18.8 25.5 44.5 0.47 23.3 0.4 <1.3U

- 08/#1 (.3 - .5) <1.500 7.5 2.6N 0.9 22.7N  17.3 19.2 0.42 25.7 <0.30 <1.3UND
08/#2 (1.0 - 1.5) <1.50U 10.0 21N <0.4U 21.3N  21.1 21.4 0.56 26.1 0.3W  <1.3UND

- 09/#1 (.2 - .5) 42.3  11.9N 4.0N 18.1  215.0 1290.0 1570.0 10,2 109.0 0.4 17.4
09/#2 (3.0 - 3.5) 5.22 10.0ON 2.6N 2.3 31.0  341.0  369.0 <0.10U0 24.3 0.4 15.9
09/#3 (5.0 - 5.5) 5.56 12.6N 3.6N 1.6 25.1 56.4 82.0 <0.10U0 23.0 <0.3U 1.3

~ 10/41 (.2 - .5) <1.50U 9.5 1.7N 0.8 26.0N 7.5 54,8 <0.10U 12.3 <0.3U0  <1.3UND
10/42 (.5 - 1.0) <l1.50U 8.1 2. 1IN <G.40 22.48 14.8 18.1 <0.10U 12.6 <0.30 <1.3ND
10/#3 (1.5 - 2.0) <1.50U 9.7 2.0N <0.4y 21.3N 13.6 18.9 <0.10U0 13.7 0.3W  <1.3UND
10/44 (3.5 - 4.0) <1.50U 7.5 2.5N <0.4U  20.9N 9.7 13,6 <0.100 17.9 <0.3U0 <1.3UND
10/#5 (6.5 - 7.0) <1.50U 23.6 3.8N 1.2 20,98 69.4 24.6 <0.10U 46.4 <0.3U0 <1.3UND

- 11/41 (0.0 - 2.0) 1.80W 7.9 2.5N <0.4U 23.5 69.5 96.4 <0.100 17.5 <0.3u1 <1.3u
11/#2 (3.0 - 3.5) <1.50U 5.0 1.3N <0.4U0 13.3 8.8 15.6 <0.10U0 11.8 0.3 <1.3u
11/#3 (3.5 - 4.0) <1.50U 9.3 2.4N <0.4U0 21.3 11.9 23.4 <0.10U 16.5 0.5 <1.3V
11/#4 (not ident) <1.50U 4.9 1.8N <0.4u 17.1 7.5 13.4 <0.10U 12.5 0.3 <1.3U

- 12/41 (.2 - .5) 4.78 26.6 0.7N 13.0 39.IN 391.0 453.0 1.17 36.8 <0.3U 2.0
12/#2 (1.0 - 1.5) 7.77 17.6 0.7N 9.9 48.2N 473.0 848.¢0 0.96 34.6 0.3 1.6
12/#3 (1.5 - 2.0) 5.11 34.8 0.7N 10.5 39.4N 451.0 491.0 0.74 32.5 0.3W 2.7
12/#4 (3.0 - 3.2) 16.2 15.4 0.7N 37.6 58.8N 1000.0 1030.0 1.34 43.8 0.3 12.5

* Sample ID is as follows - Boring Number/Sample Number (sample depth in feet below the surface). See Figures 1 and 2.

U Analyte was analyzed for but not detected

B A qualifier reported on the lab data sheets but not in this table. The B qualifier indicates that the analyte value was
reported as less than the Contract Required Detection Limit ( a Contract taboratory Procedure term which was not applicable to
these analyses) but more than the Instrument Detection Limit

W Post-digestion spike for furnace AA anmalysis is out of control 1imits (85-115%), while sample absorbance is less
than 50% of spike absorbance

N Spiked sample recovery not within control Timits

D Duplicate analysis not within control limits

(not ident) - The sample depth for this sample was not identified on the drilling logs
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TABLE 5.2 (Page 3 of 4). Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10. Results of inorganic analyses of soil
samples collected in the vicinity of SWMU#03/10. Concentrations are mg/kg (ppm) dry weight.

Sample I1D*/ Analyte N In Al Ba Co Fe Mg M Sn Na ir
- 01/41 (. 2 .5) <0.2U 60.6 10300 109 15.6 46400 860 1240 <7.6U <48.9U 252
01/#2 (1.0 - 1.5) <0.2U 88.8 10200 82.5 21.3 96500 775 1330 <7.6U <48.9U 128
- 02/41 (. 7 - .5 0.3 102 12000 115 14.8 25400 1000 1220 <7.6U <48.9U 174
02/#2 (1.0 - 1.5) 0.2 0 10400 69 22.3 62400 763 1270 <7.6U <48.9U 187
02743 (2.5 - 3.0) 0.2 78.6 11100 47.6  21.5 92400 865 1070 <7.6U 50.9 120
0z/#4 (5.5 - 6.0) <0.2u 69.2 8060 45,2 11.9 37100 821 538 <7.6U <48.9U 94,0
- 03/#1 (.2 - .5) 0.2 73.3 12200 135 18.5 30600 1080 1490 <7.6U <48.9U 124
03/42 (1.0 - 1.5) <g.24 115 10800 73.7  28.0 113000 775 1730 <7.684 <48.84 1064
03/#3 (not ident) <0.2u 71.3 11000 53.4 10.5 87100 885 435 <7.6U <48.9U 50.4
- 04/#1 (.5 - 1.0) <0.20 518 14700 317 10.9 30600 5230 1420 13.4 79.0 326
04/42 (1.5 - 2.0) <0.20 80.2 15800 101 15.4 47300 2390 862 <7.680  71.% 27.8
04/43 (3.0 - 3.5) 0.2 87.4 12200 62.5 19.0 87300 1090 1080 <7.6U 52.9 41.1
04/#4 (6.0 - 6.5) <0.2UW  97.7 34000 100 3.9 26300 4620 57.6 <7.6U 238 32.9
- 05/41 (.2 - .5) <0.2u0 471 19700 490 7.4 17200 10900 460 <7.6U 162 119
05/#2 (1.0 - 1.5) <0.2U0 284 21900 506 11.3 36800 4380 644 <7.6U 140 121
05/#3 (3.0 - 3.5) <0.2U 56.3 16800 182 11.1 28800 2460 1120 <7.6U0 75.6 79.2
- 06/#1 (.2 - .5) 0.3 255 14900 157 13.4 20900 2760 569 <7.6U 124 402
06/#2 (1.0 - 1.95) <0.20 203 14500 156 13.8 17000 4000 715 <7.6U0 165 416
06/43 (2.0 - 3.0) <0.2u 57.1 18900 91.7 11.0 23400 3160 555 <7.6U 81.5 147
06/#4 (4.0 - 4.5) <0.2 125 18200 101 12.2 22000 3280 577 <7.6U 68.4 163
06/#5 (5.5 - 6.0) <0.7 140 19500 112 11.0 23600 3300 516 <7.60 101 344
Note:
* Sample 1D is as follows - Boring Number/Sample Number (sample depth in feet below the surface). See Figures 1 and 2
U Analyte was analyzed for but not detected
B A qualifier reported on the lab data sheets but not in this table. The B qualifier indicates that the analyte value was
reported as less than the Contract Required Detection Limit ( a Contract Laboratory P ocedure term which was not applicable to

these analyses) but more than the Instrument Detection Limit

W Post-digestion spike for furnace AA analysis is out of control limits (85-115%), while sample absorbance is less
than 50% of spike absorbance

(not ident) - The sample depth for this sample was not identified on the drilling logs



TABLE 5.2 (Page 4 of 4). Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10. Results of inorganic analyses of soil
samples collected in the vicinity of SWMU#03/10. Concentrations are mg/kg (ppm) dry weight.

Sample ID*/ Analyte T In Al Ba Co Fe Mg Mn Sn Na TP

- 07/#1 (.3 - .5) <0.20 2650 18800 1190 15.6 31500 4290 3030 19.3 93.6 880
07/42 (1.0 - 1.%) 0.2 4040 25900 1570 15.4 31700 7880 2780 37.3 157 1850
07/#3 (1.5 - 2.0) 0.2 5070 34500 2340 17.3 35300 17600 3810 70.1 262 2230
07/#4 (2.5 - 2.8) 0.2 90.8 13600 522 15.4 22600 2970 497 <7.60 94.2 182

- 08/#1 (.3 - .5) <0.2u 64.5 14900 97.5 12.9 30700 3090 828 <7.6U0 70.5 441
08/#2 (1.0 - 1.5) <0.2u 129 15700 121 13.1 23500 3460 378 <7.6U 76.3 222

- 08/#1 (.2 - .5) <g.2u 2910 51200 1640 25.4 60800 7010 2520 128 1610 1770
09/#2 (3.0 - 3.5) 0.2 475 14800 1620 14.6 37100 3140 910 65.3 251 540
09/#3 (5.0 - 5.5) 0.3 731 9130 223 18.8 52400 1240 1180 <7.6U0 74.0 133

- 10741 (.2 - .5) <0.2u 137 13700 61.6 10.7 21700 2880 421 <7.64 126 140
10/#2 (.5 - 1.0) 0.3 40.3 21000 51.8 7.3 29600 2440 198 <7.6U0 87.7 65.1
10/#3 (1.5 - 2.0) <0.2U 43.6 22800 55.7 9.1 27400 2510 269 <7.60 96.0 51.9
10/#4 (3.5 - 4.0) <0.2U 26.6 16800 73.7 18.5 17500 1890 168 <7.6U 80.0 119
10/45 (6.5 - 7.0) 0.2 31.5 24700 123 24.3 31700 4180 317 <7.6U 181 282

- 11/#1 (0.0 - 2.0) 0.2 118 20100 329 13.6 30500 2330 857 <7.6U 61.2 40.0
11/#2 (3.0 - 3.5) 0.2 40.8 10600 66.3 9.5 14000 1100 238 <7.6U0 <48.9U 99.1
11/#3 (3.5 - 4.0) <0.2U 61.5 9990 79.3  14.0 25300 893 473 <7.6U <48.9U 99.9
11/44 (not ident) <0.2U 59.0 15900 69.2 9.7 19600 1590 914 <7.6U 50.8 87.1

- 12/#1 (.2 - .95) 0.2 2380 16600 1130 15.7 23600 4100 1870 11.2D0 134 2070
12/#2 (1.0 - 1.5) <0.2U0 3550 19600 1200 16.5 31100 3980 1980 20.6D 136 543
12/#3 (1.5 - 2.0) 0.2 2350 16800 1320 15.9 21800 4540 1970 16.4D 132 1070
12/#4 (3.0 - 3.2) <0.2U0 4670 27900 1910 18.2 26800 8940 2750 42.9D0 244 1200

* Sample ID is as follows - Boring Number/Sample Number (sample depth in feet below the surface). See Figures 1 and 2.
U Analyte was analyzed for but not detected

B A gqualifier reported on the lab data sheets but not in this table. The B qualifier indicates that the analyte value was
reported as less than the Contract Required Detection Limit ( a Contract Laboratory Procedure term which was not applicable to
these analyses) but more than the Instrument Detection Limit

W Post-digestion spike for furnace AA analysis is out of control 1imits (85-115%), while sample absorbance is less

than 50% of spike absorbance

Spiked sample recovery not within control limits

Du p11cate analysis not within control limits
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TABLt 5.3 (Pags 1 of 5). Ammunition Burning Ground - NSW( Crane, i1nutana, SWMU#03/1C.
analyses of soil sampies. Statistics were computed using all samples from each boring.

< a specific detection limit. the detection 1imit was used to compute the statistics.

Statistical analysis of results of inorganic
For sampies with concentrations reported as

Analyte Concentration mg/kg dry weight (ppm)
Sample Type Statistic Sb(a) As Be Cd(a) Cr Cu Pb Hg(a) Ni Se Ag(a)
Control mean (1.5) 18.7 4.7N (0.5)(1) 32.8 12.7 31.8 (0.1)(2) 23.5 0.4u (1.3)
n=9 s.d. - 10.3 1.1 - 13.6 4.8 12.1 - 13.5 0.04 -
Borings 1,2,3 max - 35.4 9.1N 0.7 45.7 18.5 52.1 0.3 37.1 0.7w -
min - 7.5 2.2N <Q.5 21.9 7.7 19.7 <0.1 6.8 0.3 -
Boring 4 mean 1.6 (1)12.2 3.5N (1.3)(1) 33.8  48.9# 57.8 (0.6)(2) 22.5 0.4 (1.3)
n=4 s.d. - 8.5 1.6 - 10.0 55.9 55.2 - 4.8 0.2 -
max 1.7 21.7 5.8N 3.8 44.5 131.0 138.0 1.9 26.6 0.7 -
min <1.5 2.0 2.2N <0.4 22.9 11.4 i1.6 <0.1 7.1 <0.3 -
Boring § mean (1.5) 7.0 2.2N (0.9)(1) 21.5 111.0 264.5* (0.1) 38.4 0.3 (2.7)(2)
n=3 s.d. - 1.4 0.8 - 1.7 82.1 182.5 - 37.0 - -
max - 8.2 2.9N 2.0 23.4 173.0 426.0 - 81.0 0.3 5.5
min - 5.5 1.3K <0.4 20.1 7.9 66.5 - i4.7 0.3 <1.3
Boring 6 mean 2.2(1y 7.2 1.8N (2.5)(2) 20.8  32.1* 94.2* 0.2 18.1 0.4 (1.3)
n=5 s.d. - 1.0 0.1 - 2.9 14.4 11.0 0.2 3.5 0.1 .
max 5.2 8.1 1.9N 8.5 25.4 50.6 303.0 0.5 23.3 0.5 -
min <1.% 5.7 1.6N <0.4 7.8 15.4 24.3  <0.10 14.2 0.3 -
Boring 7 mean 19.4# 15.6 2.4 28.84  36.1 807.8# 921.4* 4.5f  43.1* 0.5 6.4
n=4 s.d. 20.3 5.3 0.2 40.8 14.5 1101.2 739.9 5.5 18.6 0.2 6.4
max 48.4 21.7 2.6 89.0 52.5 2370.0 1840.0 12.5 67.1 0.8 15.3
min <i.5 8.9 2.1 0.5 i8.8 25.5 44.5 0.5 23.3 0.3 <1.3
Boring 8 mean (1.5) 8.8 2.4 (0.7)(1) 22.0 19.2 20.3 0.5 25.9  (0.3)W (1.3)ND
n=2 s.d. - 1.8 0.4 - 1.0 2.7 1.6 0.1 0.3 - -
max - 10.0 2.6 0.9 22.7 21.1 21.4 0.6 26,1 - -
min - 7.5 2.1 <0.4 21.3 17.3 19.2 0.4 25.7 - -
Boring 9 mean 17.74  11.5N 3.4N 7.34  90.44 562.5¢# 673.74 (3.5)(1) 52.1 0.4 11.5
n=3 s.d. 21.3 1.3 0.7 9.3 107.9 645.9 789.4 - 49.3 0.1 8.9
max 42.3 12.6N 4.0N 18.1 215.0 1290.0 1570.0 10.2 109.0 0.4 17.4
min 5.2 10.0N 2.6N 1.6 25.1 56.4  82.0 <0.1 23.0 <0.3 1.3
Note: See page 5 for Table notes and data qualifiers,
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TABLE 5.3 (Page 2 of 5). Ammunition Burning Ground - NSWC Crane, Indiana. SWMU#03/10. Statistical analysis of results of inorganic
analyses of soil samples. Statistics were computed using all samples from each boring. For samples with concentrations reported as
< a specific detection 1imit, the detection 1imit was used to compute the statistics.

Analyte Concentration mg/kg dry weight (ppm)

Sample Type Statistic Sb(a) As Be Cd(a) Cr Cu Pb Hg(a) Ni Se Aq(a)
Boring 10 mean (1.5) 11.7 2.4N (0.6)(2) 22.3 29.0 26.0 (0.1) 20.5  (0.3)(1HW  (1.3)ND
n=5 s.d. - 6.7 0.8 0.4 2.2 25.1 16.6 - 14.6 - -
max - 23.6 3.8N 1.2 26.0 69.4 54.8 - 46.4 0.3wW -
min - 7.5 1.7N <0.4 20.9 9.7 13.6 - 2.3 <0.3 -
Boring 11 mean (1.6)(1)BW 6.7 2.0N (0.4) 18.8 24.4¢  37.2¢ (0.1) 14.6 0.4 (1.3)
n=4 s.d. - 2.2 0.6 - 4,5 30.1 39.7 - 2.8 - -
max 1.88W 9.3 2.5N - 23.5 69.5 96.4 - 17.5 0.5 -
min <1.5 4.9 1.3N - 13.3 7.5 13.4 - 11.8  <0.3 -
Boring 12 mean 8.5 23.6 0.7N 17.8* 46.4N  579.0* 706.0* 1.1 36.9*  0.3W 4.94
n=4 s.d. 5.3 8.9 - 13.3 9.3 283.0 280.0 0.3 4.9 - 5.2
max 16.2 34.8 0.7N 37.6 58.8N 1000.0 1030.0 1.3 43.8 0.3w 12.5
min 4.8 15.4 0.7N 9.9 39.1N 391.0 453.0 0.7 32.5  <0.3 1.6

Note: See page 5 for table notes and data gqualifiers.
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TABLL 5.3. (FPage > of 5). Ammunition Burning Ground - NSWC Crane. indiana, SWMU#03/10. Statisticai analysis of resuits of
inorganic analyses of soil samples. Statistics were computed using all sampies from each borina. For samples with concentrations
reported as < a specific detection limit, the detection limit was used to compute the statistics.

Analyte
Sample Type Statistic T1(a) In Al Ba Co Fe Mg Mn Sn(a) Na(a) TP
Control mean 0.2 80.3 10673 81.2 18.4 65655 869 1147 (7.6) (48.9)(1) 137.0
n=9 s.d. 0.04 18.2 1207 32.0 5.8 32431 108 419 - - 59.2
Borings 1.2,3 max 0.3 115.0 12200 135.0 29.0 113000 1080 1730 - 50.0 187.0
min <0.2 60.6 8060 45.2  10.5 25400 763 435 - <48.9 50.4
Boring 4 mean (0.2)(2)¥ 195.8¢4 19175 145.1 12.3 47875 3333 855  (9.1)(1) 110.4 107.0#
n=4 s.d. - 214.5 9997 116.0 6.5 27800 1930 579 - 85.8 146.1
max 0.2 518.0 34000 317.0 19.0 87300 5230 1420 13.4 238.0 326.0
min <0.2W 80.2 12200 62.5 3.9 26300 1090 58 <7.6 52.9 27.8
Boring 5 mean (0.2) 270.4 19467 392.7* 9.9 27600 5913 741 (7.6) 125.9 106.4
n=3 s.d. - 207.7 2558 182.6 2.2 9855 4424 341 - 44,9 23.6
max - 471.0 21900 506.0 11.3 36800 10900 1120 - 162.0 119.0
min - 56.3 16800  182.0 7.4 17200 2460 460 - 75.6 79.2
Boring 6 mean (0.2)(1) 156.0 17200 123.5* 12.3 21380 3300* 586 (7.6) 102.0 294 ,4*
n=5 s.d. - 75.8 2332 30.9 1.3 2684 448 76 - 45.1 130.2
max 0.3 255.0 19500 157.0 13.8 23600 4000 715 - 165.0 416.0
min <0.2 57.1 14500 91.7 11.0 17000 2760 516 - 51.5 147.0
Boring 7 mean 0.2 2963.0* 23200* 1405.5* 15.9 30275 8185*  2524* 33.6 151.7 1285.5*
n=4 s.d. - 2156.0 9064 758.8 0.9 5406 6611 1423 27.2 79.3 929.7
max 0.2 5070.0 34500 2340.0 17.3 35300 17600 3810 70.1 262.0 2230.0
min <0.2 90.8 13600 522.0 15.4 22600 2970 497 <7.6 93.6 182.0
Boring 8 mean (0.2) 96.8 15300 109.3 13.0 27100 3275* 603 (7.6) 73.4 331.5
n=2 s.d. - 45.6 566 16.6 0.1 5091 262 318 - 4.1 154.8
max - 129.0 15700 121.0 13.1 30700 3460 828 - 76.3 441.0
min - 64.5 14900 97.5 12.9 23500 3090 378 - 70.5 222.0
Boring § mean {6.2)(1) 1372.0 25043 1161.0 20.9 50100 3796 1537 67.0 645.0# 814.0#
n=3 s.d. - 1338.0 22829 812.0 7.6 12016 2941 862 60.2 840.0 852.0
max 0.3 2910.0 51200 1640.0 29.4 60800 7010 2520 128.0 1610.0 1770.0
min <0.2 475.0 9130 223.0 14.6 37100 1240 910 <7.6 74.0 133.0

Note: See page 5 for Table notes and data qualifiers.
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TABLE 5.3. (Page 4 of 5). Ammunition Burning Lrounc - NSWC Crane, indiana, SWMU#03/10. Statistical analysis of results of
inorganic analyses of soil samples. Statistics were computed using all samples from each boring. For sample: with concentrations
reported as < a specific detection limit, the detection 1imit was used to compute the statistics.

Analyte
Sample Type Statistic Ti(a) Zn Al Ba Co Fe Mg Mn Sn(a) Na(a) TP
Boring 10 mean (0.2)(1) 55.8 19800 73.1  14.0 25580 2780* 275  (7.6) 114.1 131.6
n=5 s.d. - 45.9 4491 29.1 7.2 5858 859 101 - 41.2 91.7
max 0.3 137.0 24700 123.0 24.3 31700 4180 317 - 181.0 282.0
min <0.2 26.6 13700 51.8 7.3 17500 1890 168 - 80.0 51.9
Boring 11 mean (0.2)(2) 70.1 14148 136.0 11.7 22350 1478 621 (7.6) 52.5 76.5
n=4 s.d. - 33.9 4774 128.8 2.4 7128 639 322 - 5.9 28.7
max 0.2 119.0 20100 329.0 14.0 30500 2330 914 - 61.2 99.9
min <0.2 40.8 9990 66.3 9.5 14000 893 238 - <48.9 40.0
Boring 12 mean (0.2) 3238.0* 20225* 1390.0* 16.6 25825 5390* 2143* 22.8D 162.0 1221.0*
n=4 s.d. . - 1106.0 5297  355.0 1.1 4080 2379 408 14.0 55.0 633.0
max 0.2 4670.0 27900 1910.0 18.2 31100 8940 2750  42.9D 244.0 2070.0
min <0.2 2350.0 16600 1130.0  15.7 21800 3980 1870 11.2D 132.0 543.0

Note: See page 5 for Table notes and data qualifiers.
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TABLE 5.3. (Page 5 of 5). Ammunition Burning Ground - NSWC Crane. Indiana, SWMU#03/10. Statistical analysis of results of
inorganic analyses of soil samples. Statistics were computed using all samples from each boring. For samples with concentrations
reported as < a specific detection 1imit, the detection 1imit was used to compute the statistics.

Table Notes:

(a) - No statistical comparisons between control and "test" boring was conducted for the indicated analyte because no
meaningful variance statistic could be computed for the control group.
(mean) - Mean reported in parentheses. The following 2 situations may exist:

(a) all data was reported as < detection limits and detection limit is given in ()

(b) only 1 or 2 concentrations > than the detection 1imits were reported. The second number in () is the number of
observations > the detection limits. Means are computed using all samples from boring including using the detection
1imit for those samples with results reported as < detection 1imits.

mean - Mean is indicated in bold. Concentration is greater than the corresponding mean concentration for the control group.

* - Concentration of soil analyte reported is significantly different (greater) (P > .05) than the concentration of that
analyte in the control group.

# - Standard deviation is greater than the sample mean, When this occurs, the ability to distinguish a statistically
significant difference between the control and specific boring means is reduced.

n - Number of Samples.

Inorganic Data Qualifiers

D, W, and N - These qualifiers were reported by the analytical lab. If one soil sample result was qualified, that qualifier was
carried to the the mean statistic for that boring. The B qualifier, which was reported by the lab indicates that the reported
value is less than the Contract Required Detection Limit (CRDL) but less than the Instrument Detection Limit. As EPA SW846
procedures were followed, the Contract Laboratory Procedures (CLP) CRDL is not applicable and the B does not indicate estimated
data or questionabie data. Therefore the B was not reported on this table.

D - Duplicate analysis not within control limits.

W - Indicates post-digestion spike for furnace AA is out of control limits (85-115%), while sample absorbance is less than 50% of
spike absorbance.

N - Spiked sample recovery not within control limits.
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Tabic 5.4. Ammunition Burning Ground - NSWC Crane, Indiana. SWMU._.,10. Comparison of maximum concentrations of selected metal
analytes determined for Ammunition Burning Ground soil samples. Data from borings 7, 9, and 12 are grouped together because of the
high concentrations of metals found in those soils as compared to the other borings.

Max. Concentration Determined mg/kg dry weight

AN
Analyte Boring 4 Boring 5 Boring 6 Boring 8 Boring 10 Boring 11 Boring 1, 2, 3 Borings
antimony 1.7 <1.5 5.2 <1.8 <1.5 1.8 <1.5 48.4
arsenic 21.7 8.2 8.1 10.0 23.6 9.3 35.4 35.4
cadmium 3.8 2.0 9.5 0.9 1.2 <0.4 0.7 89.0
¢chromium 44.5 23.4 25.4 22.7 26,0 23.5 45.7 215.0
copper 131.0 i73.0 50.5 21.1 69.4 69.5 18.5 2370.0
lead 138.0 426.0 303.0 21.4 54.8 96.4 52.1 1840.0
mercury 1.9 <0.1 0.5 0.6 <0.1 <0.1 0.3 12.5
nickel 26.6 81.0 23.3 26.1 46,4 17.5 7.1 109.0
silver <1.3 5.5 <1.3 <1.3 <1.3 <1.3 <1.3 17.4
zinc 518.0 471.0 255.0 129.0 137.0 119.0 115,0 5070.0
aluminum 34000.0 21900.0 19500.0 15700.0 24700.0 20100.0 12200.0 51200.0
barium 317.0 506.0 157.0 121.0 123.0 329.0 135.0 2340.0
magnesium 5230.0 10800.0 4500.0 3460.0 4180.0 2330.0 1080.0 17600.0
manganese 1420.0 1120.0 715.0 828.0 317.0 914.0 1730.0 3810.0
tin 13.4 <7.6 <7.6 <7.6 <7.6 <7.6 <7.6 128.0
sodium 238.0 162.0 165.0 76.3 181.0 <48.9 50.0 1610.0
Max. Concentration Determined mg/kg dry weight ATl
Analyte Boring 7 Boring 9 Boring 12 Boring 1, 2, 3 Borings
antimony 48.4 42.3 16.2 <1.5 48.4
arsenic 21.7 12.6 34.8 35.4 35.4
cadmium 89.0 18.1 37.6 0.7 89.0
chromium 52.5 215.0 58.8 45,7 215.0
copper 2370.0 1290.0 1000.0 18.5 2370.0
Tead 1840.0 1570.0 1030.0 52.1 1840.0
mercury 12.5 10.2 1.3 0.3 12.5
nickel 67.1 109.0 43.8 37.1 109.0
silver 15.3 17.4 12.5 <1.3 17.4
zinc 5070.0 2910.0 4670.0 115.0 5070.0
aluminum 34500.0 51200.0 27900.0 12200.0 51200.0
barium 2340.0 1640.0 1910.0 135.0 2340,0
magnesium 17600.0 7010.0 8940.0 1080.0 17600.0
manganese 3810.0 2520.0 2750.0 1730.0 3810.0
tin 70.1 128.0 42.9 <7.6 128.0
sodium 262.0 1610.0 244.0 50.0 1610.0



TABLE 5.5. fmmunition Burning Ground - NWSC Cranc. Indrans. SWMU#03/10. Resulty of inorgani¢ analvses of method blanks associated

with analyses of soil samples. C(oncentrations are mg/kg (ptw: aryv weight. Detecta: o concentrations are shown in bold.
Method Blank ID*/Analyte Sb As Be Cd Cr Cu Pb Hg Ni Se Ag
MB/Boring 12 <0,003U <0,002U <0.002UN <0.0044U0 0.331N 0.007 <0.114U0 <0.100U0 0.233 <0.30U0 <0.013U

MB/Borings 11,5,4,3 <0.003U <0.002U <0.002UN <0.0044UN <0.011U <0.006U <0.114U <0.100U <0.011U <0.0030 0.017
MB/Borings 10,8 <0.003U <0.002U <0.002UN <0.0044U <0.011U <0.006U <0.114U <0.100U <0.011U <0.003U <0.013U
MB/Borings 9,7.6 <0.003U <0.002U <0.002UN <0.0044U 0.015 <0.006U <0.114U <0.100U <0.011U <0.003U <0.013U

MB/Borings 2,1 <0.012U <0.002U <0.002UN <0.005U  <0.011U <0.006U <0.114U <0.100U <0.011U <0.003U <0.013y

Method Blank ID*/Analyte T1 In Al Ba Co Fe Mg Mn Sn Na TP
MB/Boring 12 <0.002U <0.0080 0.048 <0.011U <0.030U 0.397 <0.7480 0.014 <0.076UD <0.489U 0.13
MB/Borings 11,5,4,3 _ <0.0020 0.038 0.060 <0.011U <0.0300 0.202 <0.748U <0.005U <0.076U <0.489U 0.13
MB/Borings 10,8 <0.002U <0.008U <0.038U <0.011U <0.030U 0.0278 <0.748U <0.005U <0.076U <0.489U 0.26
MB/Borings 9,7,6 <0.002U <0.008U 0.193 <0.011U <0.030U 0.0204 <0.7480 <0.005U <0.076U <0.489U 0.26
MB/Borings 2,1 <0.002U0 0.105 <0.038U <0.011U <0.030U 0.098 <0.748U <0.005U <0.076U <0.489U 0.26

Note:

* - Sample 1D - MB (Method Blank)/Boring numbers associated with that method blank. See Figure 5.1 for boring locations.

U - Analyte was analyzed for but not detected.

B - A qualifier reported on the lab data sheets but not in this table. The B qualifier indicates that the analyte value was
reported as less than the Contract Required Detection Limit ( a Contract Laboratory Procedure term which was not applicable to
these analyses) but more than the Instrument Detection Limit

W - Post-digestion spike for furnace AA analysis is out of control 1limits (85-115%), while sample absorbance is less than 50% of
spike absorbance.

N - Spiked sample recovery not within control limits.

D - Duplicate analysis not within control limits.

€¢-V




Table 5.6. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10.
Kesults of inorganic analysis of water collected from final equipment rinses.
Results are in mg/l (ppm). Results in bold are concentrations greater than
detection limits. Detection limits are given after the < symbol.

Sample ID RINSE RINSE RINSE RINSE RINSE RINSE RINSE
Analyte/Boring 12 1" 10 8 6 3 2

Sh <0.0030 <0.0020 <0.0030 <0.003U <0.003U <0.003U <0.003U
As <0.002U0 <0.002U0 <0.0020 <0.002U0 <0.0020 <0.002U0 <0.002U
Be <0.0020 <0.002U0 <0.0020 <0.002U <0.0020 <0.0020 <0.002U
Cd <0.013U 0.008 0.008 0.010 <0.004U <0.004U <0.004U
Cr <0.0110 <0.011U0 <0.0110 <0.0110 <0.0110 <0.011U0 <0.011U0
Cu <0.006U <0.006U <0.006U 0.038 0.030 <0.006U <0.006U
Pb <0.003U <0.003U0 <0.003U0 <0.003U 0.020 <0.003UW <0.003UW
Hg <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U
Ni <0.0110 <0.0110 <0.011U0 <0.0110 <0.011U <0.011U0 <0.011U
Se <0.003U <¢0.003U <0.003U <0.003U <0.003U <0.003U <0.003U
Ag <0.013U <0.013U0 <0.013U0 <0.013U <0.013U0 <0.013U0 <0.013U
T <0.0020 <0.0020 <0.0020 <0.0020 <0.002U <0.0020 <0.0020
Zn 0.012 0.024 0.304 0.574 0.651 <0.008U 0.154
Al 1.43 <0.038U 0.136 0.153_ 1.80 <0.038U <0.038U
Ba 0.014 <0.0110 <0.011U0 <0.011U 0.020 <0.011U <0.0710
Co <0.030U <0.030U <0.020U0 <0.030U <0.030U <0.030U0 <0.030U0
Fe 0.055 0.061 0.854 0.256 1.69 0.123 2.718
Mg 3.08 0.843 <0.T748U <0.748U 3.10 <0.748U <O0.748U
Mn <0.005U 0.005 0.008 <0.005U0 0.059 <0.0050 <0.005U
Na 4.76 2.05 2.06 3.12 5.05 - -

TP <0.050U <0.050U <0.050U0 <0.050U <0.050U IS <0.050U0
Sn - - - - 0.125 <0.076 <0.076
Note:

U - Analyte was analyzed for but not detected

B - A qualifier reported on the lab data sheets but not in this table. The
B qualifier indicates that the analyte value was reported as less than
the Contract Required Detection Limit ( a Contract Laboratory Procedure
term which was not applicable to these analyses) but more than the
Instrument Detection Limit

W - Post-detection spike for Furnace AA analysis is out of control limits
(85-115%), while sample absorbance is less than 50% of spike absorbance

IS - Insufficient sample supplied to conduct analyses

{-) - No analysis reported for this constituent

A-24
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Tablie 5.7. {(Faae 1 of 2). Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10. Resuits of analyses of soil sampies for
explosive compounds., (oncentrations are mg/kg (ppm) drv weight. Samples with detectable concentrations of oraanic analyte are
shown in bold.

ANALYTE/SAMPLE 1241 1242 1243 12#4 1141 1142 1143 11#4 1041 1042
2,4 DNT* <0.2500 <0,250U <0.250U <0.2500 <0.250U <0.250U <0.250U <0.250U <0.250U <0, 250U
NT 0.417 0.420 0.474 1.00 0.167J <0.250U <0.250u 0.1642 <0.65U 0.115)
TETRYL <0.65U 0.650 0.679 0.776 <0.65U0 <0.65U <0.65U <0.65U <0.25U <0.65U
DNB <0.25U <0.25U <0.25U <0.250 <0.2500 <0.2500 <0.250U <0.250U <0.2500  <0.250U
TNB 0.277 0.218J 0.466 0.519 <0.250U <0.250U <0.250U <0.250U <0.250U <0.250U
RDX 0.259J 0.136J 20.7 0.590J <1.0U <1.0u <1.0U <1.0U <1.0U 0.215J
HMX 6.84 10.4 8.95 5.05 $.3380 <2.24 <2.2y 1.163 <2.2u <2.2y
Total Explosive 7.79 11.82 31.26 7.94 .505 - - 1.324 - 0.330
AMALYTE/SAMPLE 1043 1044 1045 0941 0942 0943 0841 0842 0741 0742 0743 0744
2,4 DNT* <0.250U <0.250U0 <0.250U <0.250U <0.250U <0.250U <0.250U0 <0.250U <0.250U <0,250U <0.250U <0.250U
TNT <0.65U <0.65U <0.650 <0.250U0 <0,250U <0.250U <0.65U <0.65U 2.57 0.686 69.1 <0.250U
TETRYL <0.250  <0.25U0 <0.25U <0.650  <0.650  <0.65U0  <0.250  <0.250  <0.65U  <0.65U 0.568  <0.65U
DNB <0.250  <0.250 <0.25U0 <0.250U <0.250U0 <0.250U <0.250  <0.250  <0.250U0 <0.250U0  0.1280 <0.250U
TNB <0.250  <0.250 <0.250  0.1723 <0.250U <0.250U <0.25U0  <{0.254 1.28 0.708 3.44 <0.2500
RDX <1.0U <t.0u0  <1.0U 2.17 <1.0U <1.00 <1.0U <1.0U 0.856J  0.7620  0.1290 <1.0U
HMX <2.20 <2.2U <2.2U 8.47 <2.2V <2.2U 0.2650 <2.2U 41.9 8.87 23.8 <2.2U
Total Explosive - - - 10.81 - - 0.265 46.62 11.03 97.16 -
ANALYTE/SAMPLE 0641 0642 0643 0644 06#5 0541 0542 0543 0441 0442 0443 0444
2,4 DNT* <0.250U <0.250U <0.250U <0.250U <0.250U  1.41 0.530  <0.250U0 16.7 <0.250U0  <0.250U  <0.250U
NT 0.1413 0.1260 0.104) <0.250U0 <0.250U 0.435 3.93 56.2 1.82 1640.0 0.262 <0.250u
TETRYL <0.6500 <0.650U <0.650U <0.650U <0.650U <0.65U0  <0.65U  <0.65U  <0.650  <0.65U  <0.65U  <0.65U
DNB <0.250U <0.250U <0.250U0 <0.250U <0.250U <0.250U0 <0.250U <0.250U <0.250U <0.250U <0.250U <0.250U
TNB <0.250U <0.250U <0.250U0 <0.250U <0.250U  0.2410  0.347 0.358 1.37 12,6 <0.250U  <0.250U
RDX 0.7611  0.4500 <1.0U 0.3540  0.276J 214.0  1070.0 0.2820  0.3250  4.44 <1.0U <i.0d
HMX 9.66 2.58 0.3413  0.956 0.2320 27.2 128.0 <2.2u 2.23 1.199 <2.20 <2.20
Total Explosivel0.56 3.16 0.445 i.31 0.508 243.3 1202.8 56.84 22.44 1658.2 0.262 -

Note. See page 2 for Table Notes.
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Table 5.7. (
explosive comp
shown in bold.

Page 2 of 2). Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10. Results of analyses of soil samples for
ounds. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organic analyte are

~ b AR

ANALYTE /SAMPLE 03#1 03#2 0343 0241 0242 0243 02#4 0141 0142
2,4 DNT* <0.250U <0.250U0 <0.250U <0.250U <0.2500 <0.250U <0.250U0 <0.250U <0.250U
TNT <(0. 250U <0.2500 <0.250U <0.250U <0.2500 <0.250U <0.250U0 <0.250U <0.250U
TETRYL <(0.65U <0.65U <0.65U <0.65U <0.65U <0.65U <0.65U <0.65U <0.65U
DNB <0.250U <0.250U <0.250U <0.250U0 <0.250U <0.250U <0.250U <0.250U <0.250U
TNB <0.250u <0.2504 <0.250U <0.250U <0.250U0 <0.250U <0.250U <0.250U <0.250U
RDX <1.0U <1.0U <1.0u <i.0U <1.0U <1.0U <1.0U <1.0U <1.0U

HMX <2.2y <2.2u <2.2U <2.2U <2.2U <2.2U <2.2Y <2.2U <2.2U

Total Explosive - - - - - - - - -

Note:
Sample ID is as follows - 12#4, boring 12/sample 4. See Figures 5.1 and 5.2.
J - Estimated value below the statistical quantitation limits
U - Compound was analyzed for but not detected. Detection 1imits are given after the < symbol.
* . Lab reports indicate that 2Z,4-DNT7 couid not be separated from Z,6-DNT.
Total Explosive - A total of all explosive compounds determined for that sample. A (-) indicates no explosives found.
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Table 5.8. Smmunition Burning Ground - NSWC Crane. Indiana. SWMU»L3/10. Summary of analyses of soil samples for explosive
compounds Tne samples from each boring are indicated below each 1ist of explosive analytes and samples with a detectable

LOMpPUUiUS . Tav: CHOW € Lo>

concentration of analvte are indicated in bold tvpe. Se¢ notes below for depth in boring of each sample,

Boring 12 Boring 11 Boring 10 Boring 9 Boring 8 Boring 7 Boring 6
TNT TNT(J) TNT(J) TNB(J) HMX(J) TNT TNT(J)
TETRYL HMX () RDX(J) RDX (1, 2) DNB(J) RDX(J)

TNB 1, 2, 3, 4) (1, 2, 3, 4, 5) HMX TNB HMX

RDX 1, 2, 3) RDX(J) 2,4,DNT(2)**
HMX HMX (1, 2, 3, 4, 5)
2,4 DNT(J)** 2,4 DNT(J)**

(1,2, 3, 4) (1, 2, 3, %)

Boring 5 Boring 4 Boring 3 Boring 2 Boring 1
Z,4 DNT* 2,4,DNT* None Detected None Dectected None Dectected
2,6, DNT(J)*** TNT (1, 2, 3) (1, 2, 3, 8) (1, 2)

TNT TNB
TNB RDX
RDX HMX
HMX (1, 2, 3, 9
(1, 2, 3)
Note: * Lab conducting explosives analysis reports that 2,4 DNT could not be separated from 2,6 DNT
** 2 4 DNT in these cases was reported as a semivolatile organic analyte (EPA Method 8270 compound).

C\Jm

hod
*** 2 6 DNT in this case was reported a a semivolatile organic analyte (EPA Method 8270 compound).
(J) - Detected by the analytical instrumentation but not in sufficient amounts to accurately gquantify. A11 the J qualified
data represents concentrations that are less than 1 mg/kg (ppm) except for the J associated with HMX at boring 4 sample

# 1 which is 1.19 mg/kg.

Sample numbers and sample depths in feet below the surface. The notation Not ident means that the sample depth was not identified
4 -
1

Boring 12 Boring 11 Boring 10 Boring 9 Boring 8 Boring 7 Boring 6

1(.2-.5) 1 (0.0 - 2.0) 1(.2-.5) 1(.2-.5) 1(.3-.5) 1(.3-.5) 1 (.2 -.5)

2 (1.0 - 1.5) 2 (3.0 - 3.5) 2 (0.5 - 1.0} 2 (3.0 - 3.5) 2 (1.0 - 1.5) 2 (1.0 - 1.5) 2 (1.0 - 1.9)

3 (1.5 - 2.0) 3 (3.5 - 4.0) 3 (1.5 - 2.0) 3 (5.0 - 5.5) 3 (1.5 - 2.0) 3 (2.0 - 3.0)

4 (3.0 - 3.2) 4 (not ident) 4 (3.5 - 4.0) 4 (2.5 - 2.8) 4 (4.0 - 4.5)
5 (6.5 - 7.0) 5 (5.5 - 6.0)



Table 5.9. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#
03/10. Results of analyses of method blanks associated with analyses of soils
for explosive compounds. No detectable concentrations of indicated explosive
analytes were found. Detection limits are given after the < symbol and are in
mg/kg (ppm) dry weight units.

Sample MB MB MB1 MB MB
ANALYTE/Boring # 6,7,9 3,4,5, 11 12 1,2 8,10
2,4 DNT* <0.250U0 <0.250U0 <0.2500 <0.250U <0.250U
TNT <0.2500 <0.0250 <0.250U <0.250U <0.250U
TETRYL <0.65U <0.65U <0.65U <0.65U <0.65U
DNB <0.250 <0.25U <0.25U <0.250 <0.250U
TNB <0.2500 <0.250U <0.250U <0.250U <0.250U
RDX <1.0U <1.0U0 <1.0U <1.0U0 <1.00
HMX 2.20 <2.2U0 2.2U 2.20 <2.2U
Note:

Sample ID is as follows - MB - method blank for analyses of samples from the
borings indicated.

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

® - Lab reports indicate that 2,4-DNT could not be separated from 2,6-DNT.
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Ta.  0.10. Ammunition Burning Ground - NSWC Crane. Indiana. S 71C. Results of analyses of sampling equipment rinses and
associated method blanks for explosive compounds. No detectable roncentrations of indicated explosive analytes were found.
Detection limits are given after the < symbol and are ir mg/l.

Sample ID RINSE MB RINSE MB RINSE MB RINSE RINSE MB
Analyte/Boring 12 12 11 11 10 10 8 6 8,6
2,4 DNT <0.020U <0.020U <0.020U <0.020u <0,020U <0.020U0 <0.020U0 <0.020U <0.020u
2,6 DNT <0.020U <0, 020U <0.020U <0.020U <0.0200 <0.020U0 <0.020U <0.020U <0.020u
TNT <0.020u <0.020U <0.020U <0.020U <0.020U <0.0200 <0.020U <0.020U <0.020U
TETRYL <(. 050U <0.050u <0.050U <0.050U <0.050U <0.050U <0.050u <0.050U <0.050U
DNB <0.020U <0.020u <0.020u <(J.020U <0.020U <0.020U0 <0.020U  <0.020U <0.020uU
TNB <0.020U <0.020U <0.020U <0.020U <0.020U <0.020U <0.020U0 <0.020U <0.020U
RDX <0.020U <0.020U <0.020U <0.020U <0.020U <0.020U <0.020U0 <0.020U <0.020U
HMX <0.020U <0.020U <0.020U <0.020U <0.0200 <0.0200 <0.020U <0.020U <0.020U
Sample 1D RINSE RINSE RINSE RINSE MB
Analyte/Boring 5 4 3 2 5,4,3,2
2,4 DNT <0.020U <0.020u <0.020u <0.020U <0.020U
2.6 DNT <0.020U <0.020U <0.020U <(.020U <0.020U

:p> TNT <(.020U <0.020U <0.020U <0.020U <0.020U

| TETRYL <0. 050U <0.050u <0.050U <0.050U <0.050U

N DNB <0.020U <0.020U <0.020U <0.020U <0.020U

{o) TNB <0.020U <0.020U <0.020U <0.020U <0.020U
RDX <0.020U <0.020U <0.0208 <0.020U <0.020U
HMX <0.020U <0.020U <0.020U <0.020u <0.020U

Note: U - Indicates compound was analyzed for but not detected. Detection limits are given after the < symbol.
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Table 5.11. (Page 1 of 4). Ammunition Burning Grounc - NSWC Cran:. Indians, SWMU# 03/10. Results of [P& Method B240% (volatile
organics) soil analyses. Concentrations are mg/ka (ppm) dry weight. Samples with detectable concentrations of oraanic analvte are
shown in bold. Analytes are given as abbreviations: see Appendi» C for full compound names.

ANALYTE/SAMPLE 1241 1242 1243 12#4 1142 1143 1042 1043 1044 1045
CIMETH <0.011U  <0.0130  <0.011U <0.022U0 <0.013U0 <0.013u <0.0120 <0.012U <0.0120 <0.012U
BrMETH <0.011U  <0.0130  <0.011U  <0.0220 <0.013U <0.0130 <0.012U <0.0120 <0.0120 <0.012U
vnicl <0.011U  <0.013U0 <0.011U <0.022U <0.013U <0.013t <0.012u <0.102U <0.0120 <0.012U
C1ETHA <0.011U  <0.013u¢  <0.011U0 <0.0220 <0.0130 <0.013U0 <0.0120 <0.0120 <0.012U0  <0.012U
MeCl 0.158 0.16B 0.148 0.478 0.188 0.108 0.0968 0.0838 0.0578 0.9708
11DCIETE <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
11DCIETA <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
t-DCIETE <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U0 <0.0058U <0.0062U
c-DCIETE <0.0061U <0.0067U <0.0063U <0,0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
CHC13 <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058. <0.0059U <0.0058U <0.0062U
12DCIETA <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062u
1117CA <0.0061U <0.0067U <0.0063U <0.00110 <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
€4 <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0050U <0.0058U <0.0062U
BrDC1Me <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
12DC1PR <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
t13CIPRE <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
TCE <0.0061U <0.0067U 0.0023J <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
DBrCiMe <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
¢13CIPRE <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <B.0062U
1127CA <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
BENZENE <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
CHBR3 <0.0061U <0.0067U <0.0063u <0.0011U <0,0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
1122TC1A <0.0061U <0.0067U <0.0063U <0.0011U0 <0.0063U <0.0063U 0.0014J <0.0059U <0.0058U <0.0062U
TECIETE <0.0061U 0.0008J 0.0013J <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
TOLUENE <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
C1BEN <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
ETBEN <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
ACETONE 0.08480 0.138 0.178 0.348 0.158 0.00838J 0.04780 0.0498J 0.048J 0.0358J
BUTANG <0.12U <0.13U <0.13u <0.220 0.039J 0.0120 <0.12U <0.12u <0.12u <0.0062V
cs2 <0.0061U <0.0067U <0.0063U <0.0011U <0,0063U <0.0063U <0.0058U0 <0.0059U <0.0058U <0.0062U
ZHEXANO <0.061U0 <0.067U <0.063U0 <0.011U <0.063U <0.063U <0.058U <0.059U <0.058Y <0.062U
4Me2PE <0.061U0 <0.067U <0.063U <0.011U <0.063U <0.063U <0.058U <0.059U <0.058U <0.062U
STYRENE <0.0061U <0,0067U <0.063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U
VnACETA <0.0061U <0.067U <0.063U <0.011U <0.063U <0.063U <0.058U <0.059U <0.058U <0.062U
T-XYLENE <0.0061U <0.0067U <0.0063U <0.0011U <0.0063U <0.0063U <0.0058U <0.0059U <0.0058U <0.0062U

Note: See page 4 for Table notes.
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Table 5.11.
organics) soil analyses.

(Page 2 of 4).

Ammunition Burning Ground - NSWC (rane. Indiana.
Concentrations are mg/ka (ppm) dry weight.

SWMU# 03/10.

Results of EPA Method 8240* (volatile
Samcles with detectable concentration: of organic analyte are

shown in bold. Analytes are given as abbreviations: see fppendix € for full comoound names.

ANALYTE /SAMPLE 0941 0942 09¢3 0841 08#2 0741 07#2 07#3 0744 0641 06¢#2 0643
CIMETH <0.0120 <0.011U0 <0.0110  <0.010U <0.011U <Q.011U  <0.011U <0.011U  <Q0.011U <0.011U  <0.0114 <0.01tu
BrMETH <0.0120  <0.011U <0.011U <0.0100 <0.0110 <0.011U <0.011U <0.011U <0.011U  <0.011U0  <0.0110 <0.011U
vnlQ1 <0.0120  <0.011U  <0.011U  <0.010U <0.011U0 <0.011U <0.011U0 <0.011U <0.011U <0.011U <0.011U <0.011U
CIETHA <0.0120  <0.011U  <0.011U  <0.010U0 <0.011U  <0.011U <0.011U <0.011U  <0.011U  <0.011y  <0.011U <Q.011U
MeCl 0.208 0.118 0.0968 0.0738 0.0668 0.118 0.0778 0.228 0.128 0.108 0.0818 0.015
11IDCIETE <0.006U  <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U  <0.0057U <0.0056U <0.0055U <0.0055U
11IDCIETA <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U  <0.0057U <0.0056U <0.0055U <0.0055U
t-DCIETE <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U  <0.0057U <0.0056U <0.0055U <0.0055U
c-DCIETE <0.006U  <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U0 <0.0057U <0.0056U <0.0055U <0.0055U
CHCI3 <0.006U  <0.0056U <0.0054U0 <0.0052U <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
120C1ETA <0.006U  <0.0056U <0.0054t' <0.0052U <0.0056U <0,00570 <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
1117CA <0.006U  <0.0056U <0.0054U <0.0052U0 <0.0056U <0.0057U <0.0059U <0.014U  <0.0057U <0.0056U <0.0055U <0.0055U
CCi4 <0.006U  <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U0 <0.0057u <0.0056U <0.0055U <0.0055U
BrDC1Me <0.006U <0.0056U <0.0054U <0.0052u <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
12DCIPR <0.006U  <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U  <0.0057U0 <0.0056U <0.0055U <0.0055U
t13CIPRE <0.006U  <0.0056U <0.0054U <0.0052U0 <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0,0055U
TCE <0.006U  <0.0056U <0.0054U <0.00520 <0.0056u <0.00570 0.0029) <0.014U  <0,.0057U0 <0.0056U <0.0055U <D,0055U
DBrC1Me <0.006U <0.0056U <0.0054U <0.00520 <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
¢13CIPRE <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0.00570 <0.0059U <0.014U0 <0.0057U0 <0.0056U <0.0055U <0.0055U
1127CA <0.006U  <0.0056U <0.0054U <0.0052y <0.0056U <0.0057U0 <0.0059u <0.014U <0.0057U <0.0056U <0.0055U <0,00550
BENZENE <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U0 <0.0057U <0.0056U <0.0055U <0.0055U
CHBR3 <0.006U  <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059u <0.014U  <0.0057U <0.0056U <0.0055U <0.0055U
1122TC1A <0.006U  <0.00S6U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.0140  <0.0057U <0.0056U <0.0055U <0.0055U
TECIETE <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
TOLUENE <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
C1BEN <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0,00570 <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.00550
ETBEN <0.006U <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
ACETONE 0.098J 0.088J 0.0578J 0.0298J 0.043B0 0.047BJ 0.039BJ 0.48B 0.378 0.03480 0.0288J) 0.0898J
BUTANG <0.12V <0.11U <0.11U <0.10U <0.11U <0.11U <0.12u <0.28U <Q.11u <0.11U <0.110  0.002J
cs2 <0.006U  <0.0056U <0.0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U
ZHEXANO <0.060U <0.056U0 <0.054U <0.0520 <0.056U <0.057U <0.059U <0.14u <0.057U  <0.056U <0.055U <0.055U
4Me2PE <0.060U <0.056U <0.054U <0.052U <0.056U <0.057U <0.059U <0.14U <0.057U  <0.056U <0.055U <0.055U
STYRENE <0.006U <0,0056U <0.054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0,0055U
VnACETA <0.060U <0.056U <0.054U <0.052U0 <0.0580 <0.057U <0.059U  <0.14U <0.057U  <0.056U <0.055U <0.055U
T-XYLENE <0.006U  <0.0056U <0.,0054U <0.0052U <0.0056U <0.0057U <0.0059U <0.014U <0.0057U <0.0056U <0.0055U <0.0055U

Note: See page 4 for Table notes.



Table 5.11.  (Page 3 of 4). Ammunition Burnina Ground - NSWC Crane. Indiana. SWMU# (3/10. Results of EPA Method 8240* (volatile
organics) soil analvses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organic analvte are

shown in bold. Analytes are given as abbreviations: see Appendix C for full compound names,
ANALYTE/SAMPLE 0644 0645 0541 05£2 0543 0544 0442 0443 0444 0341 0342
CIMETH <0.012U0 <0.0120 <0.0110  <0.011U  <0.0120 <0.012U0 <0.011U  <0.011U  <0.0130  <0.011u  <0.011U
BrMETH <0.012U0  <0.0120 <0.0110 <0.011U <0.0120 <0.012U0 <0.011U  <0.011U0 <0.013U0 <0.011U <0.011U
vn1tl <0,0120 <0.0120 <0.011U  <0.011y  <0.012u <0.0120 <0.011U  <0.0110 <0.013u  <0.011U  <0.011V
CIETHA <0.012u <0.0120 <0.011U <0.0114  <0.0J2u <0.0120 <0.011U <0.011U <0.013U0 <C.01ly  <0.011U
Mel1 0.0118 0.148 0.238 0.0788 0.0568 0.168 0.0968 0.0718 0.0678 g.118 0.218
11IDCIETE <0.0061u <0.0061U <0.0053u¢ <0.0057U <0.0060U <0.0060U <D.0053U <0.0053U <D.0063U <0.00570 <0.0057u
11DCIETA <0.00610 <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U0 <0.0057U <0.00570
t-DCIETE <0.0061U <0.0061U <0.00S3U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
¢-DCIETE <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.00653U <0.0063U <0.0057U <0.0057¢
CHC13 <0.0061U <0.,0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
120C1ETA <0.0061U <0.0061U <0.0053U <0.00570 <0.CO60U <0.0060U <0.0053U <G.,0053U <0.0063U <0.0057U <0.0057U
1117CA <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053u <0.0053U <0.0063U <0.0057U <0,0057U
ccia <0.00610 <0.0061U <0.0053U <0.0057U <0.0060U <0,0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
:F’ BrDC1Me <0.0061U <0.0061U <0.0053u <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057u <0.0057¢
i 12DC1PR <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U0 <0.0057U
: t13CIPRE <0,0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
S‘? TCE <0.0061U <0.0061U <0.0053u <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
N DBrC1Me <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.00530 <0.0053U <0.0063U <0.0057U <0.0057U
c13C1PRE <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
1127CA <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053uU <0.0053U <0.0063U <0.0057U <0.0057U
BENZENE <0.0061U0 <0.0061U <0.00530 <0.00570 <0.0060U <0.00600 <0.00530 <0.0053U0 <0.0063U <0.0057U <0.0057U
CHBR3 <0.,0061U <0.0061U <0.0053u <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.00630 <0.0057U <0.0057U
11227034 <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <G.0053U <0.0063U <0.0057U <0.0057U
TECIETE <0.0061U <0.0061U <0,0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
TOLUENE <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053u <0.0053u <0.0063U <0.0057U <0.0057U
CIBEN <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057U
ETBEN <0.0061U <0.0061U <0.0053U <0.00570 <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0.0057V
ACETONE 0.0978) 0.0778) 0.0638J 0.07883 0.00198) 0.0478BJ 0.051B3 0Q.042BJ 0.013B3 0.05381 0.043RJ
BUTANG <0.120 <0.12u <0.11U <0.11U <0.120 <0.12U <0.11U <0.11U <0.13V <0.11u <0.11U
&s2 <0.0061U <0.0061U <0.0053U <0.0050U <0.0060U <0.0060U <0.0053U <0.0053U <0.00638 <0.0057U <0.0057U
ZHEXANO <0.0610  <0.061U <0.053U <0.,0574 <0.060U <0.060U <0.053u <0.0534 <0.063U0 <0.057U  <0.057v
4MeZPE <0.061U <0.0610 <0.053U <0.057U <0.060U <0.060U <0.063U <0.063U <0,063U <0.057U <0.057U
STYRENE <0.0061U <0.0061U <0.0053U <0.0057U <0.0060U <0.0060U <0.0053U <0.0053U <0.0063U <0.0057U <0,0057U
VnACETA <0.0061U <0.061U <0.0530 <0.0570 <0.060U <0.060U <0.053U <0.0530 <0.063U <0.057U <0.057y
T-XYLENE <0.0061U <0.0061U <0.0053U0 <0.0057U <0.0060U <0.0060U <0.0053U <0.00530 <0.0063U <0.0057U <0.0057U

Note: See page 4 for Table notes.
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Table 5.11. (Page 4 of 4). Ammunition Burning Ground - NSWC Crane. Indiana. SWMU# 03/10. Results of EPA Method 8240* (volatile
organics) soil analyses.  Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organic analvte are
shown in bold. Analytes are qiven as abbreviations: see Appendix C for full compound names.

ANALYTE/SAMPLE 0241 0242 0243 0244 0141 0142
CIMETH <0.0110  <0.0120 <0.011¥  <0.013U0 <0.011U <0.011U
BrMETH <0.011U0  <0.012U <0.0110 <0.013U <0.011U  <0.011U
vnitl <0.011U  <0,0120 <0.011U  <0.013U  <D.011U  <0.011U
CIETHA <0.0110  <0.012U  <0.0110  <0.013U  <0.011U  <0.011U
MeC1 0.0618 0.358 0.208 0.138 0.128 0.0848
11DCIETE <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054u
11DCIETA <0.0054U <0.0059U <0.0056U <0.0063uU <0.0053U <0.0054u
t-DCIETE <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054y
¢-DCIETE <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U0 <0.0054y
CHC13 <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
12DCIETA <0.0054U0 <0.005%U <0.0056U <0.0063U <0.0053U <0.0054U
111TCA <0.0054U <0.0059U0 <0.0056U <0.0063U <0.0053U <0.0054U
Cci4 <0.0054U <0.005%U <0.0056U <0.0063U <0.0053U <0.0054U
BrDC1Me <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054y
12DCIPR <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
t13CIPRE <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054u
TCE <0.00540 <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
DBrCiMe <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U0 <0.0054y
¢13CIPRE <0.00540 <0.0059U <0.0056U <0,0063U <0.0053U <0.0054
1127CA <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054u
BENZENE <0.00540 <0.0059U <0.0056U <0.0063U <0.0053U <0.0054u
CHBR3 <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054u
11227C1A <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
TECIETE <0.00540 <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
TOLUENE <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
C1BEN <0.0054U <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
ETBEN <0.0054U <0.0059U <0.0056U <0.0063u <0.0053U <0.0054v
ACETONE 0.0758J 0.047BJ 0.098J 0.078J 0.021BJ  (.056BJ
BUTANO 0.00320 <0.12U <0.11U <0.13V 0.00290 <0.11U
cs2 <0.0054U <0.0059U <0.0056U <0.0063U <0,0053U <0.0054U
2HEXANOD <0.0540  <0.059U <0.056U <0.063U <0.053U <0.054U
4Me2PE <0.054U <0.059U <0.056U <0.063U <0.053U <0.054U
STYRENE <0.0054U0 <0.0059U <0.0056U <0.0063U <0.0053U <0.0054U
VnACETA <0.0054U <0.059U <0.056U <0.063U <0.0530 <0.054U
T-XYLENE <0.0054U0 <0.0059U <0.0056U <0.00630 <0.0053U <0.0054U

Note: Sample ID is as follows - 1244, boring 12/sample 4. See Figures 1 and 2.
J - Indicates an estimated value below accurate quantification limits
U - Indicates compound was analyzed for but not detected. Detection limits are given after the < symbol.
B - Indicates analyte is found in the associated blank as well as in the sample.
* - EPA Method 8240 -in Test Methods for Evaluating Organic and Inorganic Waste, Physicai/Chemical Methods, SW846, Third
fdition, November 1986, with December 1988 revisions.
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Table 5.12. (Page 1 of 2). Ammunition Burning Ground, NSWC Crane, Indiana. SWMU# 03/10. Resuits of volatile organic* analyses of
method blanks associated with soils analyses. Concentrations are mg/kg (ppm) dry weight. Detectable concentrations of organic
analyte are shown in bold. Analytes are given as abbreviations; see appendix C for full compound names.

METHOD BLANK 81 M8z  MB3 B4 MBS MB6  MB1 MB2 B3 81 MBZ  MB1
ANALYTE/BORING ¢# 9,7,6 9,7,6 9,7,6 9,7,6 9,7,6 9,7,6 3,4,5,11 3,4,5,11 3,4,5,11 8,10 8,10 1,2
CIMETH <0.010U <0.010U <0.0100 <0.010U <0.010U <0.010U <0.010U <0.0100 <0.010U <0.0100 <0.010U <0.010U
BrMETH <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U
Vit €0.010U <0.0100 <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U <0.010U
CIETHA <0.0100 <0.0100 <0.0100 <0.0100 <0.010U <0.010U <0.0100 <0.010U <0.010U <0.010U <0.010U <0.010U
MeC) <0.0050 0.0046] 0.0044) <0.0050 0,011 <0.0050 0.0067 ©0.0078  0.0036J 0.0078 0.0033) 0.009
11DCIETE <0.005U <0.005U <0,0050 <0.005U0 <0.0050 <0.005U <0.0050 <0,005U <0.005U <0.005U <0.005U <0.005U
11DCIETA <0.005U <0.005U <0.005U <0,0050 <0.0050 <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
t-DCIETE <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U0 <0.005U <0.005U <0.005U
c-DCIETE <0.0050 <0.0050 <0.005U <0.005U <0.005U <0.005U <0.005U <0,005U <0.005U <0.005U <0.005U <0.00SU
CHE13 <0.005U <0.005U0 <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
12DC1ETA’ <0.005U <0,005U <0.0050 <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
1117CA <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
ceu <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <Q.005U <0.005U <0.005U
BrDC1Me <0.005U <0.005U <0.005U <0,005U <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U <0.005U
120C1PR <0.005U <0.0050 <0.005U <0.005U <0.0050 <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U <0.005U
13C1PRE <0.0050 <0.005U <0.005U <0.005U <0.005U <0,005U <0.0050 <0.005U <0.005U <0.005U <0.005U <0.005U
TCE <0.005U <0.005U <0.005U <0.005U0 <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U <O.005U
DBrC1Me <0.005U <0.005U <0.005U <0,0050 <0.005U <0.00SU <0.005U <0.00SU  <0.005U <0.005U <0.005U <O.005U
c13C1PRE <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
112TCA <0.005U <0.005U <0.005U0 <0.005U <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U
BENZENE <0.005U0 <0.005U <0.0050 <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U
CHBR3 <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U <0.005U <0.008U <0.005U <0.005U <0.005U <0.005U
1122TC1A <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U 0.0019) <0.0050 <0.005U <0.005U 0,0015J <0.005U
TECIETE <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U <0.005U <0,005U <0.005U <0.005U
TOLUENE <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
CIBEN <0.0050 <0.005U <0.0050 <0.005U <0.005U <0.0050 <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U
ETBEN <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U0 <0.005U <0.005U <0.005U <0,005U <0.00SU <O.005y
ACETONE 0.011 0.013 0.016) 0.025) 0.0078) 0.019) 0.019J <0.100  0.013) 0.0213 0.0029J 0.0073J
BUTANO <0.100 <0.10U <0.100 <0.100 <0.10U <0.100 <0.100 <0.100  <0.10U <0,100 <0.100 <0,10U
cs2 <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
2ZHEXAND <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U 0.003J <0.050U  0.0014J 0.00100 0.0038) 0.0018)
4Me2PE <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U
STYRENE <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
VAACETA <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U <0.050U
T-XYLENE <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0,005U

Note: See page 2 for Table notes.
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Table 5.12. (Page 2 of 2), Ammunition Burning Ground. NSWC Crane, Indiana. SWMU# 03/10. Results of volatile organi
+ "

1
method blanks associated with soils analyses. Concentrations are mg/kg {ppm) dry weight. Detectable concentr
od bl ss 8 ¢ g/kg (ppm) dry weight. Detectable concent:
analyte are shown in bold. Analytes are given as abbreviations: see appendix C for full compound names.

METHOD BLANK MB1 MB2
ANALYTE/BORING # 12 12
CIMETH <0.010U <0.010U
BrMETH <0.010U <0.010U
vnic1 <0.0100 <0.010U
CIETHA <0.010U <0.010U
el 0.020  0.0054
11DCIETE <0.0050 <0.005U
11DCIETA <(.06050 <0.0050
t-DCIETE <0.005U <0.005U
c-DCIETE <0.005U <0.005U
CHC13 <0.0050 <0.005U
12DC1ETA <0.005U <0.005U
1117¢A <0.005U  <0.005Y
CcC14 <0.0050 <0.005U
::, Bricive <6.0050 <0.005U
{ 120C1PR <0.0050 <0.005U
0'0 t13C1PRE <0.0050 <0.005U
WA TCE <0.005U <0.005U
Ul DBrC1Me <0.005U <0.005U
¢13CIPRE <0,005U <0.005U
112TCA <0.005U0 <0.,005U
BENZENE <0.005U <0,005U
CHBR3 <0.005U <0.005U
1122TC1A <0.0050 0.0015J
TECIETE <0.005U <0.005U
TOLUENE <0.005U <0.005U
CIBEN <0.0050 <0.005U
ETBEN <0.005U <0.005U
ACETONE 0.8200 0.020)
BUTANO <0.100 <0.10U
cs2 <0.0050 <0.005U
ZHEXAND <0.050U <0,050U
AMe2PE <0.050U <0,050U
STYRENE <0.005U <0.005U
VRACETA <0.050U <0.050U
T-XVLENE <0,0080 <0.005¢

Note: Method Blank ID is as follows - MB1 2, 1 - method blank #1 associated with analyses of soils from borings 2 and 1
J - Estimated vailue below the accurate quantitation 1imit
U - Compound was analyzed for but not detected. Detection 1imits are given after the < symbol.

* . EPA Method 8240 -in Test Methods for Evaluating Organic and Inorganic Waste, Physical/Chemical Methods, SW846, Third
fdition, Movember 1986, with December 1988 revisions.
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Table 5.13. (Page 1 of 2). Ammunition Burning Ground - NSWC Crane, Indiana. SWMU# 03/10. Results of volatile organic analyses *
of sampling equipment rinses and trip and method banks. Concentrations are mg/1 (ppm). Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see appendix C for full compound names.

Sample 1D RINSE TRIP BLK  MB RINSE RINSE  TRIP BLK M8 RINSE RINSE  TRIP BLK MB
Analyte/Boring 12 12 12 11 10 11,10 11,10 8 6 7 8,7,6
CLMETH <0.0100  <0.010U  <0.0100  <0.0100 <0.010U  <0.010U 0.0100  <0.010U  <0.0100 <0.0100  <0.010U
BriETH <0.0100  <0.010U  <0,0100  <0.010U0 <0.010U  <0.010U 0.0100  <0.0100  <0.010U <0.010U <0.010U
VNLCL <0.0100  <0.010U  <0.010U  <0.0100 <0.0100  <0.010U 0.0100  <0.010U  <0.010U <0,010U <0.010U
CIETHA <0.0100  <0.010U  <0.010U  <0.0100 <0.010U  <0.010U 0.010U0  <0.010U  <0.010U <0.010U  <0.010U
MECL 0.00418] 0.00238  0.0033)  0.0031B) <0.0050  0.0288 0.0036  0.00648  0.00538 0,0158 0,003
110CLETE <0.0050  <0.005U  <0.0050  <0.0050 <0.0050  <0.005U 0.005U  <0.0050  <0.005U <0.005U  <0.005U
11DCLETA <0.0050  <0.0050  <0.0050  <0.005U <0.0050  <0.005U 0.0050  <0.0050  <0.0050 <0.005U  <0.005U
t-DCLETE <0.0050  <0.005U0  <0.005U  <0.005U <0.005U  <0.005U 0.005U  <0.0050  <0.005U <0.005U  <0.005U
¢~DCLETE <0.0050  <0.005U  <0.005U  <0.005U  0.0049J <0.005U 0.005U  <0.0050  <0.005U <0.005U  <0.005U
CHCL3 0.0200  <0.0050  <0.0050  0.00540 <0.005U  <0.005U 0.005U  0.00190  0.057  <0.005U  <0.005U
12DCLETA <0,0050  <0.0050  <0.0050  <0.005U <0.0050  <0.005U 0.005U  <0.0050  <0.005U <0.005U  <0.0OS5U
111404 <0.0050  <0.005  <0.005U  <0.005U <0.005U  <0.005U ©0.005U  <0,0050  <0.005U <0.005U  <0.005U
oL <0.0050  <0.0050  <0.005U  <0.0050 <0.005U  <0.005U 0.005U  <0,0050  <0.005U <0.005U  <0.005U
BrOCIME 0.00240 <0.005U  <0.005U  <0.005U <0.0062U  <0.005U 0.0050  <0.005U  <0.00620 <0.005U  <§.005U
120C1PR <0.0050  <0.0050  <0.005U  <0.005U <0.005U  <0.005U 0.0050  <0.0050  <0.005U <0.005U  <0.005U
t13CIPRE <0.005U0  <0.0050  <0.005U0  <0.0050 <0.0050  <0.005U 0.0050  <0.005U  <0.005U <0.005U  <0.005U
TCE <0.0050  <0.005U  <0.005U  <0.005U <0.005U  <0.005U 0.005U  <0.005U  <0.005U <0.005U  <0.005U
DBrCIME <0.0050  <0.005U  <0.005U  <0.005U <0.005U  <0.005U 0.0050  <0.0050  <0.005U <0.005U  <0.00SU
C13C1PRE <0.0050  <0.0050  <0.005U  <0.005U <0.005U  <0.005U 0.005U  <0.005U  <0.005U <0.005U  <0.005U
112TCA <0.0050  <0.005U  <0.005U  <0.005U <0.0050  <0.0050 0.0050  <0.0050  <0.005U <0.005U  <0.00SU
BENZENE <0.0050  <0.0050  <0.0050  <0.005U <0.005U  <0.005U 0.0050  <0.005U  <0.005U  <0.005U  <0.005U
CHBr3 <0.005U  <0.0050  <0.005U0  <0.005U <0.0050  <0.0050 0.0050  <0.005¢  <0,0050 <0.0050  <0.00SU
112Z7C1A <g.0050  <0.005  0.00153 <0.005U <0.005%  <0.005% 0.0050  <0.0050  <0.005U <0.0050  0.00153
TECLETE <0.0050  <0.0050  <0.005U0  <0.005U <0.0050  <0.005U 0.0050  <0.0050  <0.005U <0.005U  <0.005U
TOLUENE <0.0050  <0.0050  <0.005U  <0.005U <0.005U  <0.005U 0.005U  <0.005U  <0.005U <0.005U  <0.005U
CIBEN <0.0050  <0.0050  <0.0050  <0.005U <0.0050  <0.0050 0.005U  <0.0050  <0.005U <0.005U  <0.005U
ETBEN <0.005U0  <0.0050  <0.005U  <0.005U <0.0050  <0.005U 0.005U0  <0.005U0  <0.005U <0.005U  <0.005U
ACETONE 0.00138) <0.100U0  0.0029  <0.100U  0.0238]  0.1000 0.014]  0.00438] <0.1000 <0.100U  0.0029]
BUTAND 0.0063) <0.1000  <0.1000  0.0073) 0.0079]  0.100U 0.100U  <0.100U0  <0.100U <0.100U  <O,100U
cs2 <0.0050  <0.005U  <0.0050  <0.005U <0.0054  <0.005U0 0.0050  <0.0050  <0.0050 <0.005U  <0.005U
2 HEXANO <0.0500  <0.0500  <0.050U  <0.050U <0.050U  <0.050U 0.0014  <0.050U  <0.050U <0.005U  0.0038)
4 Me2PE <0.0500  <0.0500  <0.050U  <0.050U <0.050U  <0.050U 0.050U  <0.050U  <0.0500 <0.005U  <0.050U
STYRENE <0.0050  <0.005U  <0.005U  <0.005U <0.00SU  <0.00SU 0.005U  <0.0050  <0.005U <0.0050  <0.005U
VNACETA <0.0500  0.00193  0.050U  <0.050U <0.050U  <0.050U 0.050U  <0.050U  <0,0500 <0.050U  <0.050U
T-¥%len <0,0050  <0.005U  <0.005U  <0.005U <0005  <0.0054 0.005U  <0.008U  <0,005U  <0.005U  <0,005Y

See page 2 for Table notes.



Table 5.13. (Page 2 of 2). Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10. Results of volatile organic analyses *
of sampling equipment rinses and trip and method banks. Concentrations are mg/1 (ppm). Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see appendix C for full compound names.

Semple 1D RINSE RINSE  RINSE  RINSE MB
Analyte/Boring 2 3 4 5 2,3,4,5
CLMETH <0.0100  <0.0100 <0.0100  <0.010U  <0.010U
BrMETH <0.0100  <0.0100 <0.0100  <0.0100  <0.010U
VNLCL <0.0100  <0.0100 <0.0100  <0.0100  <0.010U
CIETHA <0.0100  <0.0100 <0.010U  <0.010U  <0.010U
MECL 0.00358  0.00688 0.00248  0.00728  0.0230
11DCLETE <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
11DCLETA <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
£-DCLETE <0.0050  <0.0050 <0.005U  <0.005U  <0.005U
c-DCLETE <0.0050  <0.0050 <0.005U  <0.005U  <0.005U
CHCLS <0.0050  <0.0050 <0.0050  <0.005U  <0.005U
12DCLETA  ~ <0.0050  <0.0050 <0.0050  <0.0050  <0.005U
111tCA <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
ceLa <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
BrOCIME <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
> 12DCIPR <0.0050  <0.0050 <0.005U  <0.005U  <0.005U
| £13C1PRE <0.0050  <0.0050 <0.0050  <0.005U  <0.005U
() TeE <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
~ DBrCIME <0.0050  <0.0050 <0.005U  <0.005U  <0.005U
C13C1PRE <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
1127CA <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
BENZENE <0.0050  <0.0050 <0.005U  <0.005U  <0.005U
CHBr3 <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
11227C1A <0.0050  <0.0050 <0.005U  <0.0050  <0.0012J
TECLETE <0.0050  <0.0050 <0.0050  <0.0050  <0.005U
TOLUENE <0.0050  <0.005U <0.0050  <0.005U  <0.005U
CIBEN <0.0050  <0.0050 <0.005U  <0.0050  <0.005U
ETBEN <0.0050  <0.005U <0.0050  <0,005U  <0.005U
ACETONE 0.0360J 0.0570J 0.0032J  0.0270  0.100U
BUTANO 0.0043] <0.1000 <0.1000  <0.1000  <0.100U
cs2 <0.005U  <0.0050 <0.005U  <0.0050  <0.005U
2 HEXANO <0.0500  <0.050U0 <0.050U  <0.050U  <0.050U
4 Me2PE <0.0500  <0.0500 <0.050U  <0.050U  <0.050U
STYRENE <0.0050  <0.005U0 <0.0050  <0.005U  <0.005U
VNACETA <0.050U  <0.050U0 <0.050U  <0.050U  <0.050U

T-Xylene <0.005U0  <0.005U <0.005U <0, 005U <0.005U
Note: J - Indicates an estimated value below accurate quantification limits
U - Indicates compound was analyzed for but not detected. Detection 1imits are given after the < symbol.
B - Indicates analyte is found in the assocfated blank as well as in the sample.
* - EPA Method 8240 -in Test Methods for Evaluating Organic and Inorganic Waste, Physical/Chemical Methods, SW846, Third
Edition, November 1986, with December 1988 revisions.




Table 5.14. (Page 1 of 2). Ammunition Burning Ground - NSWC Crane, Indiana,
SWMU# 03/10. Volatile organic compounds¥* tentatively identified from soil
samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.
Sample # Compound RT CAS No (mg/kg)
12#1 unknown compound 5.55 .0066
1243 unknown compound 6.68 .015
1244 1,6-heptadiene 7.91 3070539 012
1142 methylcyclopentane 7.96 96377 .020
1143 ethylcyclobutane 7.92 4806615 .017
10#2 unknown Hydrocarbon 6.73 .018
10#3 unknown compound 3.96 .0076
10#5 unknown compound §.13 .052
\ unknown compound 6.70 RORR
9#2 methylcyclopentane 7.87 96377 .055
3,5,5-trimethyl-1-hexene 22.71 4316658 .012
9#3 unknown hydrocarbon 6.68 .0084
8#1 unknown compound 5.94 .0085
unknown compound 6.92 .0093
ethylcyclobutane 7.87 4806615 .0l49
8it2 methyleyclopentane 7.91 96377 .015
T#3 unknown compound 7.88 .018
T#Y 2-hexanamine L 42 5329793 .01
T#2 unknown compound 3.24 .0076
ethylether 3.58 60297 .0065
unknown hydrocarbon 4. 16 .022
TH1 unknown compound 3.22 .0067
612 unknown compound 4,18 .020
2,4-dimethylpentane 6.64 108087 .006
6#5 unknown compound 4.26 .034
3,7-dimethyl-1,3,6-octatriene 18.75 3779611 .013
2,2-dimethyl-3-methylene-
bicyeclo [2,2.1] heptane 20.1 5794036 .030
541 2,4 dimethylpentane 6.03 108087 .0068
methylcyclopentane 7.92 96377 .03
5#2 unknown compound 7.98 .01
543 2-piperedinimethanamine 5.41 22990778 0T
methylcyclopentane 7.96 96377 .020
544 unknown compound 4.2y .032
unknown compound 5.08 4806615 .017
Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry

numbers
Sample Number - 12#4 Boring 12/sample 4§, See Figures 5.1 and 5.2.
# _ EPA Method 8240 -in Test Methods for Evaluating Organic and
Inorganic Waste, Physical/Chemical Methods, SW846, Third Edition,
November 1986, with December 1988 revisions.
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Table 5.14. (Page 2 of 2). Ammunition Burning Ground - NSWC Crane, Indiana,
SWMU# 03/10. Volatile organic compounds* tentatively identified from soil
samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.
Sample # Compound RT CAS No (mg/kg)
g2 unknown compound 4.96 .0074
unknown compound 6.75 .049
U#3 3-methylpentane 5.94 96140 .270
unknown compound 7.35 .015
Ly unknown compound L.38 0N
ethyleyclobutane 7.91 4806615 .0n
3#1 methycyclopentane 7.91 96377 .031
3#2 unknown compound 7.84 .012
2#1 2-hexanamine, 4-methyl 1.10 105419 .084
cyclopropane,propyl 6.18 2415727 .020
cyclopentane, methyl 8.04 96377 .072
242 Th-tetrazole, 5 methyl 7.86 4076362 .028
2#3 2-hexanamine, U4 methyl 1.08 105419 .092
cyclopropane, {1-methylethyl) 7.87 3638355 .018
244 2-hexanamine, 4 methyl 1.1 105419 .180
cyclopropane, (1-methylethyl) 7.88 3638355 .028
141 2-hexanamine, 4 methyl 1.08 105419 .190
cyclopentane, methyl 7.95 96377 .024
142 2-hexanamine, 4 methyl 1.08 105419 .070
cyclopropane, propyl 7.88 2415727 .016

Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry
numbers
Sample Number - 12#4 Boring 12/sample 4. See Figures 5.1 and 5.2.
¥ _ EPA Method 8240 -in Test Methods for Evaluating Organic and
Inorganic Waste, Physical/Chemical Methods, SW846, Third Edition,
November 1986, with December 1988 revisions.
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Yable 5§.15. (Page 1 of 8). Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10. Results of EPA Method 8270 *
(semivolatile organics) soi) analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations; see Appendix C for full compound names.

ANALYTE/SAMPLE 1241 1242 1243 1244 1141 1142 1143 1144 1041 1042
PHENOL <1.1U <1.1u <l.20 <1.20 <1.0U <1.3U <1.3U <1.10 <1.1U <1.10
2CIPHEN <. <1.1u <1.2U <1.2u <1.0U <13y <1.3U <1.1U <1.1U <1.1u
2NIPHE <1.1u <1.1u <1.2v <1.20 <1.0U <1.3u <1.3U <1.1u <1.1U <1.1U
24DMePHE <1.10 <1.1u <1.2U <1.20 <1.0U <1.3u <1.1U <1.1u <1. 1V <1.1U
24DCIPHE <1.1U <1.1u <1.20 <1.20 <1.0U <1.3U <1.30 <1.1U <1.1u <1.1y
4C13MePH <2.2U <2.20 <2.4U <2.4y <2.0U <2.6U <2.6U <2.2u <2.2u <2.2u
246TCIPH <11 <1.14 <1.21 <1.2u <1.0U <1.30 <1.30 <1.1U <1.1u <1.1U
24DNPH <5,5U <5.5U <6.0U <6.0U <5.00 <6.5U <6.5U <5.5U <5.5U <5.50
4NPHE <5.50 <5.5U <6.0U <6.0U <5.00 <6.5U <6.5U <5.5U <5.5U <5.5U
2MAGDNPH <5.5U <5.5U <6.0U <6.0U <5.0U <6.5U <6.5U <5.5U <5.5U <5.50
PCIPHE <5.50 <5.5U <6.0U <6.0U <5.0U <6.5U <6.5U <5.5U <5.5U <5.5U
BENZOAC <5.50 <5.5U <6.0U <6.0U <5.0U <6.5U <6.5U <5.50 <5.50 <5.50
2ZMEPHE <1.1U <1.1u <1.2y <1.20 <1.0U <1.3u <1.30 <1.1U <1.1U <1.1u
AMEPHE <1.1U <1.1U <1.20 <1.20 <1.0u <1.30 <1.3U <1.1u <1.1u <1.1u
245TCIPH <1.1u <. <1.20 <l.2u <1.00 <1.3U <1.30 <11 <1.1u <1.1u
BZLAL <2.2u <.y <2.4u <2.4U <2.0U <2.6U <2.6U <2.2U <2.2U <2.2U
NNDMEAM <1,1U <1.1u <l.2u <1.2U <1.0u <1.30 <1.30 <1.1U <1.1Y <1.1u
BCIIPrE <114 <l. <l.2u <1.2V <1.0U <1.3U <1.3U <1.1U <1.1u <1.1V
NNDNPAM <1.1u <1.1V <1.20 <1.2 <1.0U <1.3U <1.3U <1.1u <1.1U <1.1V
NITROBEN <1.1v <1.1u <l.2u <1.20 <1.0U <1.30 <1.3U <1.1U <1.1v <1.1U
1SOPHOR <1.1u <1.1y <l.20 <l.20 <1.0U <1.3U <1.3U <1.1U <1.1U <1.1U
BCIEtoME <1.1U <1.1U <l.2u <1.20 <1.0u <1.3 <1.34 <1.1 <1.1u <11y
26DNTOL <1.1u <1.1y <1.12U <1.2U <1.00 <1.3U <1.3U <1.1U <1.1U <1.1U
24DNTOL <1.1U <1.1u 0.01J 0.14J <1.0U <1.,3u <1,3U <1.1V <1.1U <1.1U
12DPHYD <1.1U <1.1U <1.20 <1.20 <1.0U <1.3U <1.3u <1.1y <1.1u <1.1U
BENZID1 <5.5U <5.5U <6.0U <6.0U <5.0U <6.5U <6.5U <5,50 <5.5U <5.5U
33DC1BEZ <2.2 <2.2u <2.4U <2.4 <2.0U <2.6U <2.6U <2.2U <2.2u <2.2u
BCIELE <1.1Y <1.1 <1.20 <1.2V <1.0 <1.3u <1.30 <1.1U <1.1U <1,1U
130C18 <1.1u <1.1y <1.2V <l.2y <1.0u <1.3u <1.3 <t. 1 <1.1V <1.1
140CLB <1.1U <1.1U <1.2U <1.2u <1.0U <1.3u <1.3u <1.1U <1.1u <1.1u
120C18 <1.1U <1.1u <l.2u <1,2U <1.0U <1,3U <1.3U <1.,1U <1.1y <1.1u
HCIETA <1.1U <1.1u <1.2u <1.2U <1.0U <1.3u <1.3U <1,1U <1.1 <1.1u
1247C18 <1.1u <1.1U <1.20 <1.20 <1.0U <1.3u <1.3U <1.1U <1.1U <1.1U

Note: See page 8 for Table notes:
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Table 5.15. (Page 2 of 8). Ammunition Burning Ground - NSWC Crane. Indiana. SWMU# 03/10. Results of EPA Metnod 8270 *
(semivolatile organics) soil analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see appendix C for full compound names.

ANALYTE/SAMPLE 1241 1242 1243 1244 1141 1142 1143 1144 1041 1042
NAPHTH 0.03)  0.02d  0.070  0.120 <1.00  <1.3U  <1.3U  <1.1U AU <11
HC1BY A0 <110 <120 <20 <100 <130 <130 <L AU <l
HCICYPD AU <10 <120 <120 <10U <130 <130 <1.1U <0 <1
2CTMAPH 1.0 <110 <20 <120 <L0U <13 <130 <1.1U AU <l
ACENAY A0 <10 <l.2u <20 <0V <130 <130 <1.1U AU <l
DMePHTH Q.0 <10 <120 <l.2u <1.0U <1.30 <130 <1.1U AU <L
ACENAP 1.0 <110 <20 <120 <1.0U  <1.30 <130 <l <10 <11
FLUORE .U <L <20 <20 <l0U <1.30 <130 <1.1U <A.U <11
DELPHTH 0.0  0.070  0.799  0.06J  0.05  0.031  0.03]  0.03J AU <11
ACIPHPHE .00 <1.U0 <l.2U  <l.20  <l.0u  <1.30  <1.30  <l.1U <1 <l
NNDPHAM 0.060  <1.1U  0.190  0.16]  <LOU  <L.3U <130 <L1U <10 <1
4BrPHET .10 <1.1U <120 <20 <L0U  <1.3U <13 <1.1U .U <1.1U
HC1BEN 0.190  0.220  0.24J  0.16d  <1.00  <1.30  <L.30  <l.1U <10 <11
PHENAN 0.07d 0,043  0.113  0.150  <1.00  <1.30  <L.3U  <l.1U AU <l
ANTRAC 0.03 0. 0.06  0.050  <1.00 <1,y <30  <1.1U <10 <1
DBUPHTH 0.110  0.81B) 0.,46B0 0.27  0.158J  0.1480  0.14BJ  0.138)  0.43)  0.24)
FLANTHE .00 <1.10 0.200 0,08  <1.0U  <1.30  <1.3U  <L.1U .U <1.1U
PYRENE .0 <10 0,200 0.120 <100 <13 <13y <1.1U AU <
BuBePHTH .00 <lU <120 <20 <10 <1.30 <130 <l.1U A0 <11
CHRYSE .0 <L <20 <120 <LOU  <1.3U <1.3U <1, .U <1
BAANTHR <1 <1V <20 <120 <1.0U  <1.3U <13 <1.1U AU <.
BZENPH 0.18J  0.288J  0.188J 1.608  0.21J  0.108J  0.068J  0.108)  0.878J  1.108
DNOCPHT <1.0U <10 <l.20  0.08  <1.0U  <l.3u  <1,3U  <L.1U <1aU <11
BBFLANT 1.0 <l <l <2 <L0U <130 <13 <1, AU <l
BKFLANT .0 <1V <20 <2 <10 <130 <13 <L AU <.
BAPYRE 4.0 <10 <120 <120 <100 <1.3U  <1.3U  <1.1U AU <11
1123FYR .0 < <20 <120 <1.0U  <1.30 <130 <l.1U AU <11
B-GH1-PY Q.0 <10 <, <120 <100 <1.3U  <1.3U  <1.U <0 <11
ANTLINE Q.20 <220 <2.40  <2.40 <200  <2.6U  <2.6U  <2.2U Q.2 <2.2U
ACIANIL Q.2 <220 <240 <240 <2.00  <2.6U  <2.6U  <2.2U @2 <.
DBENZOFU .0 <10 <20 0.03) <100 <1.3u  <1.3U <1.1U AU <l
2MeMAPH 0.030  0.02  0.070  0.120  <1.0U  <1.,3u <130 <Ll <0 <l
2NANIL <5.50  <5.50  <6.00  <6.00  <5.00  <6.5U  <6.5U  <5.5U <550  <5.50
INANIL <5.50  <5.50  <6.00  <6.00  <5.00  <6.5U  <6.5U  <5.5U <550  <5,50
ANANIL <5.50  <5.50  <6.00  <6.00  <5.00  <6.5U  <6.5U  <5.50 <5,50  <5,50

Note: See page B for Table notes:
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Table 5.15. (Page 3 of 8). Ammunition Burning Ground - NSWC Crane. Indiana. SWMU# 02/10. Results of EPA Method 8770 *
(semivolatile organics) soil analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see Appendix C for full compound names.

ANALYTE/SAMPLE 1043 1044 1045 091 0942 0943 0841 0842 0781 0742 07£3 0744
PHENOL <1.2U Q.20 <l.20  <l.20 <100 <1.1U <1, <l.lU  <l,10  <l.20  <0.980  <1.0U
2CIPHEN <1.2u A0 <20 <l.2u <l0U <1 < <LaU 0 <lU <l.20 <0.980  <1.0U
2NIPHE <1.20 .20 <20 <ha2u <lOU <AV <10 <lU <L 10 <120 <0.980  <1.0U
24DMePHE <1.2u .20 <20 <120 <100 <110 <10 <10 <10 <l.2U <0.980  <1.0U
24DCTPHE <1.2u .20 <L20 <20 <l.0U <lIU <1U <l < U <l.2u <0.980  <1.0U
4C13MePH <2.4u <2.80  <2.80  <2.4U0  <2.0U0  <2.2U0 <220 <220  <2.20  <2.4U  <2.0U0  <2.0U
246TC1PH 1,20 d.20 <120 <l <200 <lU <l <l.dt 0 <30 <20 <0.98U  <1.0U
24DNPH <6.0U <6.00  <6.0U <6.00  <5.00 <5.50  <5.50  <5,5U0  <5,50  <6.00  <4.90  <5.0U
ANPHE <6.0U <6.00  <6.0U  <6.00  <5.00  <5.50  <5.50  <5.5U0  <5.,5U  <6.00  <4.90  <5.0U
ZMAGDNPH <6.0U <6.00  <6.00 <6.00  <5.00 <5,5U0  <5.50  <5.50  <5,80 <600 <490  <5.0U
PCIPHE <6.0U <6.00  <6.00 <6.00  <5.00  <5.50  <5.5U0 <550  <5.50  <6.00  <4.90  <5.0U
BENZOAC <6.0U <6.00  <6.00 <6.00  <5.0U0  <5.5U0  <5.50  <5.5U0  <5.50  <6.0U  <4.9U  <5,0U
2MEPHE <1.2u .20 <20 <20 <1.0U <1 <l.U <1U <LIU <l.2U <0.98U  <1.0U
AMEPHE <1.2u aA,20 <20 <20 <.0U <10 <lIU <1 <l <120 <0.980  <1.0U
245TC1PH <.2u .20 <L <20 <.0U  <LIU <1.U <lU <Y <120 <0.98U  <1.0U
BZLAL <2.4y <2.80  <2.80  <2.40  <2.00  <2.2U0  <2,20  <2.2U  <2,20  <2.4U  <2.00  <2.0U
NNDMEAM <1.2u .20 <120 <20 <1.0U <110 <. <l 0,050  <1.2U  <0.98U  <1.0U
BC1IPrE <1.2U .20 <2 <20 <100 <L <10 <lu <0 <l.2u <0.980  <1.0U
NNDNPAM <1.20 .20 <120 <L2U <1.0U <10 <l <10 <10 <120 <0.980  <1.0U
NITROBEN <1.20 .20 <120 <120 <1.0U <110 <10 <1.U <10 <120 <0.980  <1.0U
1SOPHOR <1.20 .20 <20 <L20 <100 <110 <10 <10 <l <120 <0.98U  <1.0U
BC1ELOME 1.2 .20 <L20 <l <0U <l I <1V <LV <l U <120 <0.98U  <1.0U
260NTOL <1.20 d.20 <20 <20 <0U <LIU0 <lU <L <0 <120 <0.98U  <1.0U
24DNTOL <. .20 <120 <120 <LOU <10 <110 <LU 0,731 <120 0,230  <1.0U
120PHYD <1.2u .20 <120 <L20 <1.0U0 <10 <l.U <l.U <110 <120 <0.98U  <1.0U
BENZIDI <6.0U <6.00  <6.00 <6.0U0  <5.00 <5.50  <5.50  <5,50  <5.,50  <6.00  <4.90  <5.00
33DC1BEZ <2.4U <2.80  <2.00 <2.80  <2.00 <2,20  <2.2U  <2.20  <2.20  <2.40  <2.00  <2.0U
BCIELE <1.20 .20 <120 <2 <100 <1 <1 <L <l <1.2U <0.98U  <1.0U
130C18 <12 .20 <2 <20 <l0U <1 <1V <0 <10 <120 <0.98U  <1.0U
140CL8 <1.20 .20 <2 <20 <100 <1 <1 <LV <10 <l <0.98U  <1.0U
120C18 <. A0 <20 <120 <00 <10 <L <LU <LV <20 <0.98U  <L.Ov
HCIETA <1.2U .20 <20 <20 <l0U <10 <LV <LV <1V <20 <0.98U <1.0U
124TC18 <1.20 .20 <2 <l2 <l.0U <. <«U <1 <l U <20 <0.98U  <1.0U

Note: See page 8 for Table notes:
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Table 5.15. (Page 4 of 8). Ammunition Burning Ground - NSWC Crane, Indiana. SWMU# 03/10. Results of EPA Method 8270 *
(semivolatile organics) soil analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see appendix C for full compound names.

ANALYTE/SAMPLE 1043 1044 1045 0941 0942 0943 0841 0842 0741 0742 0743 0744
NAPHTH <.2u <1.20 <1.20  0.141  0.020 <1.1U  <1.U  <1.1U 0.023  0.05]  0.14  0.04)
HC1BU <1,20 .20 .20 <1.20 <1.00  <1.1U <10 <110 <110 <l.20 <0.98U  <1.0U
HC1CYPD <1.20 .20 <120 <l.2u <100 <10 <10 <10 <10 <120 <0.98U  <1.0U
2CINAPH <1.20 .20 <120 <120 <l0U <1 <0 <V <10 <120 <0.980  <1.0U
ACENAY <1.2U <1.20 <20 <1.2U <100 <l.U <l.U <1 <1, <120 <0.98U  <1.0U
DMePHTH <.2u .20 <20 0,300 <100 <1.lU <1V <l <1.U <12y <0.980  <1.0U
ACENAP <1.20 .20 <120 <1.20 <L.OU  <1.lU <1 <Y <10 <20 <0.980  <1.0U
FLUORE <1.20 <1.20 <20 <l.20 <10 <10 <10 <110 <10 <1.20 <0.98U  <1.0U
DELPHTH <1.20 «1.20 <1.20  1.608B  0.358B)  0.378] <1.1U  <1.1U 0.3880  0.3280  0.228  0.218J
ACIPHPHE <1.20 <120 <1.20  <1.20  <1.00  <1.1U  <l.U <l <1.0 <1.20  <0.98U <1.0U
NNDPHAM <1.20 <120 <20 <120 <100 <1.0U <Ll <l <lU <1.2U 0.20] <1.0U
ABrPHET <1.20 .20 <1.20 <L2Uu  <1.0U  <1.1U <.y <. <L <1,20  <0.98U <1,0U
HCIBEN 1.0 .20 <120 <L2Uu <10 <. <1.U 0 <l.U 0.260  0.190  0.110 <l.0U
PHENAN <1.20 .20 <120 0,173 0.093  <l.1U 0,06 0.07 0.0  0.06J  0.35)  0.09J
ANTRAC <12 <1.20 <20 <120 <l.0U <1, <l.10 <l.1U 0.03  0.04J  0.05] 0.46J
DBUPHTH <1.20 <. 0.138 <1.20  0.118)  0.06BJ 0.21  <1.1U 0.128  0.1180  0.24BJ 0.098J
FLANTHE <1.20 .20 <20 <l.20  <1.0U  <1.0U <.V <Ll <lau <l2u 0.161  <1.0U
PYRENE <1.20 <120 <120 <L.2U  <l.0U  <l.U <LV <L <l <l.2u 0.28] <1.0U
BuBePHTH <1.20 «1.20 <20 <L.2u <l.0U <1, U <LV <LU <1U <120 <0.98U  <1.0U
CHRYSE <1.2u <1.20 <120 <20 <1.0U <1, 0U <1,U <10 <0 <1.20 <0.980  <1.0U
BAANTHR <120 .20 <120 <l.2u <1.0U  <1.U <l <lU <L <120 <0.980  <1.0U
B2EWPH 0.878]  0.168J 1.108J 0.32B)  0.378)  2.40B  0.288J  0.14BJ 2,708  0.168)  0.24B] 0.18BJ
DNOCPHT <1.20 d.20 <20 <1.20 <100 <10 <110 <L, <1, <20 <0.980 <1.0U
BBFLANT <1.20 <120 <1.20 <l.2U <10 <10 <L <, <10 <120 <0.98U  <1.0U
BKFLANT <1.2u d.20 <120 <120 <100 <l.U <1 <LV <1, U <120 <0.980  <1.0U
BAPYRE <1.20 <1.20  «1.20  <L.2Uu  <l.0U  <l,1U  <LIU  <l.U  <l.U <1.2U  <0.980 <1.0U
1123PYR <1.20 .20 <20 <120 <1.0U <110 <l.lU <10 <1 <120 <0.98U <1.0U
B-GHI-PY <1.2 <120 <120 <l.2U <lOU <l <1U <L <LIU <l.2U <0.98U  <1.0U
ANTLINE <2.4U <2.80  <2.80  <2.8U0  <2.0U  <2.20  <2,2U  <2.20  <2.2U  <2.40  <2.0U  <2.0U
4CTANIL <2.40 <280  <2.80 <2.40 <200  <2.20  <2,20  <2,20  <2.2U  <2.4U  <2.0U  <2.0U
DBENZOFU <1.2u .20 <2 0,03 0,020 <110 <L <l U QU <d2u 0.04)  <1.0U
2MeNAPH <1.20 .20 <20 0.060 0,05 <Y <L <Ll <LV 0.0  0.200  0.07J
ZNANIL <6.0U <6.00  <6.00 <6.00  <5.00 <550  <5,50  <5.,5U  <5.50  <6.00  <A.9U  <5.0U
NANIL <6.0U <6.00  <6.00 <6.0U  <5.00  <5,50  <5.50  <5.50  <5.50  <6.00  <4.9U  <5.00
ANANIL <6.0U <6.00  <6.00 <6.0U  <5.00  <5.50  <5,50  <5,50  <5.50  <6.0U0  <4.9U  <5,0U

Note: See page 8 for Table notes:



vy-v

Table 5.15. (Page 5 of 8). Ammunition Burning Ground - NSWC Crane, Indiana. SWMU# 03/10. Results of EPA Method 8270 *
(semivolatile organics) soil analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see Appendix C for full compound names.

ANALYTE/SAMPLE 0641 0642 0643 0644 0645 0541 0542 0543 0441 0442 0443 0444
PHENOL <1.00 <0.950  <1.10 <110 <L.2u <100 <. <L <L20 <LV <20 <1.2U
2CIPHEN .00 <0.95U0 <110 <1.U <120 <100 <1 <LIU <20 <LV <L2U <1.2U
2NIPHE <1.0U  <0.950  <1.1U <1.U <h2u <l.0U <110 <. <l <lau <l2u <L2u
24DMePHE <100 <0.950 <1.1U  <1.U  <l.2U  <1.00 <10 <l.U <h20 <LIU <120 <l.2u
24DCIPHE <100 <0950  <1.1U <1.1U  <L2Uu  <1.0U <11 <LV <20 <LIu <l.2u <2y
4CIMePH <200 <180 <2.2U <2.2U  <2.8U0 <200 <220 <2.2U  <2.80  <2.2U <24 <2.4U
246TC1PH <100 <0.950  <1.1U  <1.,U <20 <1.00 <110 <lu <120 <lIu <l.2u <12
24D8PH <5.00  <4,80  <5.50  <5.50  <6.00  <5.00  <5.50  <5.50  <6.00  <5.50  <6.0U  <6.0U
ANPHE <5.00  <4.80  <5.80  <5.5U  <6.00  <5.00  <5.50  <5.50  <6.00  <5.5U0  <6.0U  <6.0U
2MAGDNPH <5.00  <4.80  <5.50  <5.50  <6.00  <5.00  <5.50  <5.50  <6.00  <5.50  <6.0U  <6.0U
PCIPHE <5.0U  <4.80  <5.50  <5.50  <6.00  <5.00  <5.50  <5.50  <6.00  <5.50  <6.0U  <6.0U
BENZOAC <5.00  <4.80  <5.50  <5.5U0  <6.00  <5.0U  <5.50  <5.5U0  <6.00  <5.50  <6.0U  <6.0U
2MEPHE <1.00 <0950  <1.1U  <1.IU <L20  <1.0U <110 <l.U <20 <LIy <120 <l.2U
AMEPHE <1.0U  <0.950  <1.1U <110 <LV <100 <10 <lUu <120 <L1v <l.2u <l.2u
245TC1PH <100 <0.950  <1.10 <l.1U <120 <1.0U  <1.U <Liv <0 <10 <L2u <l.2u
BZLAL 2,00 <190 <2.20  <2.2U0  <2.40  <2.00  <2.20  <2.20  <2.4U  <2.20  <2.40  <2,4U
NNOMEAM <100 <0.950 <1.1U  <1.1U <20 <1.00  <1.10 <l.u <120 <L <l.2u <1.2u
BCMPrE <100 <0950  <1.10  <1.lU <L2Uu  <1.00 <110 <. <20 <l <l.2U  <1.2U
NNDNPAM <100 <0.950  <1.10 <110 <L2U0  <1.00 <10 <LV <120 <L10 <L2U  <1.2u
NITROBEN .00 <0.950 <110 <1.1U <120 <1.0u <. <liu <120 <L1U0 <L2U <l.2u
1SOPHOR .00 <0.950  <1.1U  <1.1U <120 <100 <1.U <1.U <L2u <Ll <Ly <La2U
BCIELOME <100 <0950 <. <1.1U <20 <1.0u <110 <LU <l.20 <LIv <L2u <l.2u
260MT0L <1.00 <0950 <l.IU  <l.1U  <L.2u 0.100 <1.1U 0.6 <120 <. <L20  <1.2U
24pMT0L 120 <0.950 <L.IU <. <l.2U 1.00 0.170 7.80  <l.20  <l.lU <L.2u  <l.2u
120PHYD <00 <0.950  <1.10  <1.1U <20 <1.0U  <L.10  <LIU <l.20 <Ll <2y <2y
BENZIDI <5.00 <480  <5.50  <5.50  <6.00  <5.00  <5.5U  <5.5U0  <6.00  <5.5U  <6.0U  <6.0U
33DCIBE2 2,00 <190 <220 <220  <2.80 <2, 00  <2.2U  <2.20  <2.80  <2.2U0 <240  <2.40
BCIELE .00 <0.950 <1, <l <120 <100 <L <Ll <20 <l <L2y <l.2U
13DC18 .00  <0.95U0 <10 <.IU <120 <10 <l <L <120 <10 <L2u <l.2u
140018 .00 <0.950 <1, <.l <120 <l.0U <1, <L <L2U <1, <L2U0  <l.2u
120018 <1.00 <0.950 <110 <l.lu <L20 <100 <110 <LIU <20 <L <20 <12
HCIETA <1.00  <0.950 <1.1U <L <20 <..0U <l <. <L20 <L <l.2U <L2U
1241C18 .00 <0.950  <1.1U <10 <L20  <LOU0 <1 U <L <L <L <l.2U <L

Note: See page 8 for Table notes:
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Table 5.15. (Page 6 of 8). Ammunition Burning Ground . NSWC Crane. Indiana. SWMU# 03/10. Results of EPA Method 8270 *
(semivolatile organics) soil analyses. Concentrations are mg/kg (ppm) dryv weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations; see appendix C for full compound names.
ANALYTE/SAMPLE 0641 0642 0643 0644 0645 0541 0542 0543 0441 0442 0443
NAPHTH 0.020  0.031 <1.1U 0.20J 0.05  <1.0U <1.1U <1.1U <1.2u <1.1u <1.2u
HC1BY <1.0U <0.95U0 <1.1u <1, 1 <1.2u <1.0U <1.1U <1.1U <l.2u <1.1U <1.2U
HCICYPD <1.0U <0.950 <114 <1 <12y <1.0U <. <11 <1.2y <1.10 <1.2y
2CINAPH <1.0U <0.95! <1.10 <l 1Y <l.2u <1.00 <. <11 <1.20 <1.1U <.
ACENAY <1.0U <0.950 <1.1U <1.1U <1.2u <1.0U <1.1u <1.1u <1.2u <1.1u <1.20
DMePHTH <1.0U <0.950 <1.1U 0.07J <1.20 <1.0U <1.1U <1.1U <1.2u <1.1u <1.2u
ACENAP <1.0¢ <0.950 <1.1U <1.1U <l.2U <1.0U <1.1U <1.1Y <1.2u <1.1U <1.2U0
FLUORE <1.0U <0.950 <1.1u  <1.1U <1.24 <1.0U <1.1U <1.1u <1.2u <1, 1U <1.20
DELPHTH 0.04 0.04J 0.03J 0.04J <l.2u <1.0U <1.1U 0.05J <1.2u <1.1V <1.2V
4CIPHPHE <1.0U <0.950  <1.1U <114 <1.2u <1.00 <11 <1.1y <i.2u <1.1U <1.20
NNDPHAM <1.0U <0.95U0 <1.14 <1.1V <1.2u 0.05J <1.1U 0.93J <1.20 <1.1U <1.2
4BrPHET <1.0u <0.95U0  <1.1u  <1.1U <1.20 <1.0U <1.1U <1.1Y <1.2u <11 <1.2u
HC1BEN <1.0U <0.950 <1.1U <1.1U <l.2u <1.0U <1.1U <1.1V <1.2u <l.1u <1.20
PHENAN 0.04J 0.04) <1 <1.1U <1.2u <1.0V 0.03)  <1.1U <1.2u <1.1U <1.2U
ANTRAC <1.0U <0.950 <1.10  <l.1U <1.2u <1.0V <1.1U <1.1U <1.2u <1.1U <1.2u
DBuPHTH 2.28 0.080 0.08) 0.07J 0.074 0.52J 0.1380  0.2280 0.07B0  0.09BJ <1.2U
FLANTHE <1.0U <0.950 <1.1U <1.1U <1.20 <1.0U <1.1U <1.1U <1.2u <1.1U <1.2u
PYRENE <1.0V <0.950 <1.10 <11V <1.2 <1.0U <1.1U <1.1U <1.20 <1.1U <1.20
BuBePHTH <1.0 <0.950 <L, 14 <.l <d.2u <1.0U <. <1.1Y <12y <11 <l.2u
CHRYSE <1.0U <0.950 <1.1u  <1.1U <1.2u <1.0U <1.1U <1.1U <1.2U <l.1U <1.2U
BAANTHR <1.0U <0.950 «<1.1U  <1.1U <1.2u <1.0U <1.1U <1.1U <1.z2u <1.1U <1.2uU
BZEHPH 0.0884  0.07BJ 0.09BJ 0.12B0 (0.1380 0.188J 0.0780 0.2780  1.00B4  0.3880  1.20B
DNOCPHT <1.0U <0.950 <1.10  <1.1U <1.2u <1.0U <1.1U <1.1U <l.2u <1.1U <1.2u
BBFLANT <1.0U <0.950 <1.1u  <1.1U <1.2u <1.0U <1.1Y <1.1U <l.2u <1.1u <l.2u
BKFLANT <1.0 <0.950 <1.1u  <1.1U <1.2u <1.0U <1.1U <1.1U <1.2u <1.1U <l.2u
BAPYRE <1.0U <0.950  <1,1U <11 <1.2y <1.00 <11y <1.1U <1.2u <1.1 <l.2y
1123PYR <1.0V <0.950 <1.10  <1.1V <1.2u <1.0U <1.1Y <1.1U <1.2u <1.1U <i.au
B-GHI-PY <1.0U <0.950  <1.1U <1.1u <1.20 <1.0U <1.1U <1.1U <1.2u0 <1.1u <1.20
ANILINE <2.0U <1.90 <20 <22V <2.4 <2.0U <.y <2.2U <2.4U <2.2U <2.4U
ACIANIL <2.0V <1.90 <2.20 <. 2 <2.4U <2.0U <2.2u <2.2U <2.4U <2.24 <2.4U
DBENZOFU <1.0u <0.950 <1.1u  <1.1U <1.2u <1,00 <1.1U <1.1U <1.20 <l <1.2U
2MeNAPH 0.03J 0.050 <1.1U  0.02) 0.06J <1.0U <1.1V <1,1U <1.2u0 <1.1U <1.20
2NANTL <5.00 <4.80  <5.50  <5.8U <6.0U <5.0U <5, 50 <5.54 <6.0U <5.50 <6.0U
3NANIL <5.0U <4.80 <5.50  <5.50 <6.0U <5.0U <5.5U <5.5U <6.0U <5.5( <6.0U
4NANIL <5,0U <4.80  <5.50  <5.5U <6.0U <5.0U <5.50 <5.5U <6.0U <5.54 <6.0U
Note: See page 8 for Table notes:
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Table 5.15. (Page 7 of 8). Ammunition Burning Ground - NSWC Crane, Indiana. SWMU# 03/10. Results of EPA Method 8270 *
(semivolatile organics) soil analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see Appendix C for full compound names.

ANALYTE/SAMPLE D341 0342 0343 02#1 0242 0243 0244 0141 0142

PHENOL <1,3u <1.14 <1,2U <1.1U <0.87U <1.0U <(.79U <0.79U <0.81U
2CTPHEN <1,3U <1.1U <1.20 <1.1U <0.87U <1.0U <0.79U <0.79U <0.81U
2NIPHE <1.3y <11 <1.2U <1.1U <0.87U <1.0U <0.79U <0.79U <0.81U
24DMePHE <1.3U <1.1U <1.2U <1.1U <0.87U <1.0U <0.79u <0,79U <(.81U
24DCIPHE <1.3U <1.1U <1.2U <1.1U <0.87U <1.0U <(0.79U <0.79U <0.81U
4C13MePH <2.6U <2.2U <2.4U <2.2U <1.7U <2.0U <1.6U <1.6U <1.6U

246TCIPH <1.30 <1.1U <1.2U <1.1U <0.87U <1.0U <Q0,79U <0.79Y <0.81U
24DNPH <6,5U <5.5U <6.0U <5.50 <4,4U <5.0U <4.0U <4.0U <4,0U
4NPHE <6.5U <5,5U <6.0U <5.5U <4.44 <5.0U <4,0U <4.0U <4,0U
2M46DNPH <6.5U <5,5U <6.0U <5,5) <4.4) <5.0U <4.0U <4.0U <4,0U
PCIPHE <6.5U <5.50 <6.0U <5.50 <44 <5.0U <4,0U <4.0U <4.0U
BENZOAC <6.5U <5,5U <6.0U <5,54 <4.,4U <5.0U <4.0U <4.0U <4,0U
ZMEPHE <1.3U <1.1U <1.2U <1.1U <0.87U <1.0U <0.79U <0.79U <0.81U
4MEPHE <1.3U <1,14 <1.,2U <1.1U <0.87U <1.0U <0.79U <0.79U <0.81U
245TC1PH <1.3u <1.1U <1.2y <1.1u <0.87U <1.0U <0.79U <0.79U <0,81U
BZLAL <2.6U <2.2U <2.4U <2.2U <1.7U <2.0U <1.6U <].6U <1.6U
NNDMEAM <1.3u <1.1U <i.2u <1.1u <0.87U <1.0U <0.79U <0,79u <0.814
BCHIPrE <1.3u <1.14 <1.2U <1.1U <0.87U <1.0U <0,79y <0.79U <0.81Y
NNDNPAM <1.30 <1.1u <1.2U0 <1.1U <0.87V <1.0U <0,79Y <0,79Y <0.81U
NITROBEN <1.30 <1.1U <l.2u <1.1U <0.87U <1.0U <0.79U <0.79U <0.81U
ISOPHOR <1.3Y <1.1y <1.2U <1.1U <0.87V <1.0U <0.79V <0.79U <0.81V
BCIE¢OME <1.3U <1.1U <1.2U <1.1U <0.87U <1,0U <0.79U <0.79U <0.81U
26DNTOL <1.3U <1.1U <1.2U <1.1U <0.87U <1.0U <0.79V <0.79U <0.81U
24DNTOL <1.3u <1,1Y <1.2u <1.1U <0.87U <1.0U <(.79U <0.79U <0.81V
12DPHYD <1.3U <1.1U <i.2u <1.1U <0.87U <1.0U <0.79V <0.79U <0.81U
BENZIDI <6,50 <5.50 <6.0U <5.5U <4.41 <5.0U <4,.0U <4,0U <4,0U
33DCIBEZ <2.6U <2.2U <2.4U <2.2U <1.7U <2.0U <1,6U <1,6U <1.6U
BCIELE <1,3U <1.1u <1.2U <1.1U <0.87U <1,0U <(.79U <0,79U <0.81U
13DC1B <1,3U <1.1U «1.,2U <1.1U <(.87U <1.0U <0.79U <0.79y <0.81U
140CLB <1,3U <1.1u <1,2U <1.1U <0.87U <1.0U <(.79U <0.79U <0.81U
120C18 <1.3U <1.1U <1.20 <1.1U <0.87U <1.0U <0.79U <0.79U <0.81U
HCIETA <1.3U <1.1U <1.2U <1.1U <0.87U <1.0V <0,79U <0,79U <0.81y
1247C18 <1,3t <1.1U <1.2u <1.1U <0,87V <1.0U <0.79U <0.79U <0.81U

Note: See page 8 for Table notes:
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Table 5.15. (Page 8 of 8). Ammunition Burning Ground - NSWC Crane. Indiana. SWMU# 03/10. Results of FPA Method 8270 *
(semfvolatile organics) soil analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see appendix C for full compound names.

ANALYTE/SAMPLE _ 0341 0342 0343 0241 0242 0243 0244 01#1 0142
NAPHTH <1.3Y <1.1U <1.2U <11 <0.87U <1.0U <0.79u <0.79U <0.81U
HC1BY <1.3U <1.1u <t.2U <1.1U <0.87U <1.0U <0.79U <0.79u <0.81U
HCICYPD <1.3U <1.1Y <1.2U <1.1U <0.87U <1.0U <Q.79U <0.79 <0.81u
2CINAPH <1.3U <1.1u <l.2u <1.1u <0.87U <1.0U <0.79U <0.79U <0.81U
ACENAY <1.3u <1.1 <1.2u <1.1u <0.87U <1.0U <0.79U <0.79U <0.81U
DMePHTH <1.3¢ <1.1u <1.2U <1.1U <0.87U <1.0U <0.79u <0.79U <0.81U
ACENAP <1.3U <1.1Y <1.20 <1.1U <0.87u <1.0U <0.79U <0.79Y <0.81Y
FLUORE <1.3U <1.1u <1.2u <1.1U <0.87U <1.0U <0.79U <0.79U <0.81U
DELPHTH <1.30 <1.1U <1.2U <1.1U <0.87U <1.0U0 <0.79U <0.79y <0.81U
4CTPHPHE <1,3V <1.1y <l.2u <1.1U <0.87V <1.0u <0.79U <0.79U <0.81u
NNDPHAM <1.3U <1.1U <1.2u <1.1u <0.87U <1.0U <0.79V <0.79u <0.81v
ABrPHET <1.3U <1.1U <1.2U <1.1U <0.87u <1.0U <0.79u <0.79Y <0.81U
HC1BEN <1.3u <1.1U <1.20 <1.1u <0.87U <1.0U <0.79U <0.79V <0.81U
PHENAN <1.30 <1.1u <1.20 <1.1U <0.87U <1.0U <0.79U <0.794 <0.81U
ANTRAC <1.3u <1.1U <1.2u <1.1y <0.87U <1.0u <0.79y <0.79U <0.81V
DBUPHTH <1.3V <1.1U <1.2y 0.198J 0.208J 0.218J 0.168BJ 0.168J 0.2083
FLANTHE <1.3u <1.1U <l.2vu <1.1u <0.87U <1.0u <0.79U <0.79U <0.81u
PYRENE <1,3U <1.1U <1.2u <1.1u <0.87U <1.0U <0.79u <0.79y <0.81Y
BuBePHTH <1.3U <1.1U <i.2u <1.1V <0.87U <1.0U <0.79U <0.79y <0.81V
CHRYSE <1.3U <1.1Y <1.2v <1.1U <0.87U <1.0U <0.79U <0.79u <0.81U
BAANTHR <1.3U <1.1U <1.2u <1.1u <0.87U <1.0U <0.79U <0.79U <0.81U
B2EHPH 0.138J 0.978J 0.438J 1.18 0.528J 0.348) 0.2584 0.29J 0.868
DNOCPHT <1.3U <1.1u <i.2U <1.1U <0.87U <1.0U <0.79y <0.79u <0.81u
BBFLANT <1.3U <1.1U <1.2V <1.1U <0,87U <1.0U <0.7%V <0,79u <0.81V
BKFLANT <1.3U0 <1.1U <1.2U <1.1U <0.87U <1.0U <0.790 <0.79U <0.81U
BAPYRE <1.3U <1.1U <l.2u <1.1U <0.87U <1.0U <0.79U <0.79y <0.81U
1123PYR <1.3u <1.1Y <1.2V <1.1U <0.87U <1.0U <0.79U <0.79y <0.81U
B-GHI-PY <1.3U <1.1U <1.2u <1.1U <0.87V <1.00 <0.794 <0.79U <0.81u
ANTLINE <2,6U <2.2y <2.4U <2.2U0 <1.70 <2.0U <1.6U <1.6U <1.6U
ACIANIL <2.6U <2.2U <2.4U <2.2U <1.7V <2.,0U <1.6Y <1.6U <1.6U
DBENZOFU <1.3U <1.10 <1.2u <1.1 <0.87U <1.00 <0,79U <0.79U <0.81U
2MeNAPH <1,3U <1.1U <1.20 <1.1U <0.87V <1.0U <0.794 <0.79u <0.81Y
ZNANIL <6.5U <5.5U <6.0U <5.5U <4,4y <5.0U <4,0U <4,0U <4,0U
INANTL <6.5U <5.50 <6.0U <5.5U <4.4Y <5.0U <4.0U <4.0U <4,0U
ANANIL <6.5U <5.50 <6.0U <5.50 <440 <5.0U <4,0u <4.0U <4.0U

Note: Sample ID is as follows - 12#4, boring 12/sample 4. See Figures 1 and 2.
J - Estimated value below accurate quantitation 1imits
U - Compound was analyzed for but not detected. Detection Timits are given after the < symbol.
8 - Analyte is found in the associated blank as well as in the sample.
+ . EPA Method 8270 -in Test Methods for Evaluating Organic and Inorganic Waste, Physical/Chemical Methods, SW846, Third
Edition, November 1986, with December 1988 revisions.
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Tab.e 5.16. Ammunition Burning Ground - NSWC Crane, Indiana, SWho. 03/10. Summary of semivolatile organic analytes (EPA Method
8270 compounds) found in soil analyses. Semivolatile analytes also found in method blanks are not included. A (J) is indicated
after the compound name where the analyte was detected at concentrations below accurate quantitation limits. Analyte concentrations
greater than 1 mg/kg (ppm) are shown, all others were less than 1 ppm.

Boring 12 Boring 11 Boring 9 Boring 8 Boring 7
2,4-Dinitrotoluene (J) Diethy) phthalate (J) Napthalene (J) Phenanthrene (J) N-Nitrosodimethylamine (J)
Napthalene (J) Dimethyl phthalate (J) 2,4-Dinitrotoluene (J)
Diethyl phthalate (J) Phenanthrene (J) Napthalene (J)
N-Nitrosodiphenyl amine (J) Dibenzofuran (J) N-Nitrosodiphenyl amine (J)
Hexachlorobenzene (J) 2-Methyinaphthalene (J) Hexachlorobenzene (J)
Phenanthrene (J) Phenanthrene (J)
Anthracene (J) Anthracene (J)
Fluoranthene (J) Fluoranthene (J)

Pyrene (J) Pyrene (J)
Di-N-Octylphthalate (J) Dibenzofuran (J)
Dibenzofuran (J) 2-Methyinaphthalene (J)
2-Methyinaphthalene (J)

Boring 6 Boring 5

2,4-Dinitrotoluene (7.80 mg/kg) 2,4-Dinitrotoluene (1.20 mg/kg)

Napthalene (J) 2,6-Dinitrotoluene (J)

Dimethyl phthalate (J) Diethyl phthalate (1)

Phenanthrene (J) N-Nitrosodiphenyl amine (J)

2-Methylnaphthalene (J) Phenanthrene (J)

Borings with No Detectable Semivolatile Analytes
Boring 10

Boring 4

Boring 3

Boring 2

Boring 1




Table 5.17. (Page 1 of 4) Ammunition Burning Ground - NSWC Crane, Indiana,
SWMU# 03/10. Semivolatile organic compounds* tentatively identified from
s0il samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.
Sample # Compound RT CAS No {mg/kg)

12#1 tetrachloroethene k.35 184 1.20

unknown compound L.g4 41.00

unknown compound 6.44 2.10

unknown compound 7.1 1.30

2-methylpentanone 7.39 565695 1.10

1-(3-ethyloxiranyl) ethanone 7.70 17257817 2.80

unknown compound 7.96 3.40
3-hexen-2-one 763939 7.70

1242 unknown compound 4.92 37.00

not legible on data sheet 6.52 5076200 1.20

2,5-dimethyl-1,5-heptadiene-

3,k-dial 7.06 22607165 1.30

unknown compound 7.65 2.90

unknown compound 7.93 3.50

3-hexen-2-one 8.16 763939 8.30

1243 unknown compound 4.81 23.00

unknown compound 6.42 2.90
2,3,3,3-tetramethylpentane 7.07 16747389 1.60
1-(3-ethyloxiranyl) ethanone 7.68 17257817 3.50
unknown compound 7.94 4.20
3-hexen-2-one 8.17 763939 9.90
tetradecanoic acid 29.76 544638 2.20

1244 unknown compound 5.50 30.00
3-hexen-2-one 8.18 763939 2.40

1141 unknown compound k.99 31.00
unknown compound 6.51 2.70
2,3,3,4-tetramethylpentane 7.20 16747389 1.20
1-(3-ethyloxiranyl) ethanone 7.80 172578117 2.70

3-ethyl-2,lU-dimethylpentane 8.06 1068877 3.20
bromocyclohexane 8.29 108850 7.50

1142 unknown compound 5.13 37.00
unknown compound 6.73 2.60
1-(3-ethyloxiranyl) ethanone 7.97 17257817 1.70
3-ethyl-3-methylpentane 8.23 1067089 1.80
3-hexen-2-one 8.46 763939 5.00

1143 unknown compound 5.40 50.00

3-hexen-2-one 8.44 763939 2.60

sulfur, mol (5g) 30.53 10544500 1.40

1144 unknown compound 5.34 23.00

dicyclohexylpropanedinitrite 8.48 74764286 2.10

1041 unknown compound 5.25 14.00

bromocyclohexane 8.45 108850 2.20

1042 unknown compound 4. 46 1.70

unknown compound 7.31 1.30

2,3,3,4-tetramethylpentane 7.90 16747389 2.70

3-ethyl-3-methylpentane 8.16 1067089 3.30

bromocyclohexane 8.41 108850 8.50

Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 12#4 Boring 12/sample 4. See Figures 5.1 and 5.2.
¥ _ EPA Method 8270 -in Test Methods for Evaluating Organic and
Inorganic Waste, Physical/Chemical Methods, SW846, Third Edition,
November 1986, with December 1988 revisions.

A-49



Table 5.17. (Page 2 of 4) Ammunition Burning Ground - NSWC Crane, Indiana,
SWMU# 03/10. Semivolatile organic compounds* tentatively identified from
soil samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.
Sample # Compound RT CAS No (mg/kg)
10#3 unknown compound 5.28 18.00
bromocyclohexane 8.42 108850 2.30
10#4 2-methoxy~-1 propanol 5.50 1589475 41,00
1-(3-ethyloxiranyl) ethanone 7.88 17257817 2.60
3-ethyl-3-methylpentane 8.14 1067089 3.10
3-hexen-2-one 8.37 763939 7.50
10#5 unknown compound 5.05 42.00
2,3,3,4-tetramethylpentane 7.31 16747389 2.00
1-(3-ethyloxiranyl) ethanone 7.92 17257817 L.60
2,3,3,4-tetramethylpentane 8.18 16747389 5.50
3-hexen-2-one 8.41 763939 14.00
cyclohexanecarboxylic acid,

ethenyl ester 9.00 4840760 1.40
9#1 unknown compound k.97 38.00
4-methyl-Y4-penten-2-one 6.49 3744023 2.10
1-(3-ethyloxiranyl) ethanone 7.77 17257817 2.10
unknown hydrocarbon 8.03 2.30
3-hexen-2-one 8.26 763939 6.40
9qu2 unknown compound 4. 94 34.00
1-(3-ethyloxiranyl) ethanone 7.69 17257817 1.40
2,3,3,4-tetramethylpentane 7.93 16747389 1.60
3-hexen-2-one 8.16 763939 4.80
9#3 unknown compound 5.04 18.00
bromocyclohexane 8.18 108850 2.20
8#1 unknown compound 5.17 10.00
bromocyclohexane 8.46 108850 2.20
B#e unknown compound 5.07 40.00
2-methyl-2-pentyloxirane 7.32 53907758 1.70
1-(3-ethyloxiranyl) ethanone 7.90 17257817 4 .00
unknown hydrocarbon 8.20 4 .70
3-hexen-2-one 8.43 763939 11.00
T#1 unknown compound 5.00 23.00
dicyclohexylpropanedinitrite 8.16 74764286 2.10

TNT 24.25 exceeded range
T#2 unknown compound 5.04 20.00
3-hexen-2-one 8.18 763939 2.20
2,4,6-trinitrotoluene 23.92 118967 330 J
T#3 unknown compound 5.00 35.00
2,3,3,4-tetramethylpentane 7.70 16747389 1.40
unknown compound 7.94 1.60
dimethyl-1H-1,2,4-triazole 8.17 6086211 4. .40
T#4 unknown compound 5.00 32.00
3-hexen-2-one 8.15 763939 2.00
TNT 23.93 240 J
6#1 unknown compound 4 .88 37.00
unknown compound 7.63 1.90
unknown compound 7.89 2.10

Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 12#4 Boring 12/sample 4. See Figures 5.1 and 5.2.
% _ EPA Method 8270 -in Test Methods for Evaluating Organic and
Inorganic Waste, Physical/Chemical Methods, SW846, Third Edition,
November 1986, with December 1988 revisions.
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Table 5.17. (Page 3 of U4) Ammunition Burning Ground - NSWC Crane, Indiana,
SWMU# 03/10. Semivolatile organic compounds¥* tentatively identified from
soil samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.
Sample # Compound RT CAS No (mg/kg)

6#1 3-hexen-2-one 8.10 763939 .60
642 unknown compound 4.97 17.00
3-hexen-2-one 8.15 763939 1.90
643 unknown compound 4 g2 32.00
2,3,3,4-tetramethylpentane 7.12 16747389 1.40
unknown compound 7.72 3.20
unknown compound 8.00 3.80
3-hexen-2-one 8.23 763939 9.50
644 unknown compound 4.97 31.00
1,3-dioxane 6.45 505226 1.90
2,3,3,4-tetramethylpentane 7.70 16747389 2.00
unknown compound 7.97 2.40
3-hexen-2-one 8.20 763939 5.90
645 unknown compound 5.01 4y .00
3-hexen-2-one 8.10 763939 2.50
541 3-ethylhexane 4.53 619998 1.30
unknown compound 5.02 35.00
unknown compound 5.12 9.40
4-methyl-4-penten-2-one 6.66 3744023 2.20
hexylisopropylether 7.36 18636652 1.60
1-bethyloxiranyl ethanone 8.23 17257817 4.60
3,3-dietroxy-1-propene 7.97 3054953 3.90
bromocyclohexane 8.46 108850 10.00
unknown compound 9.05 1.10
5#2 unknown compound 5.16 18.00
3-hexen-2-one 8.30 763939 2.20
5#3 unknown compound 5.08 14.00
3-hexen-2-one 8.29 763939 2.30
TNT 24 .12 520 J
Ly unknown compound 5.13 33.00
unknown compound 8.02 2.80
2,3,3,4-tetramethylpentane 8.28 16747389 3.10
3-hexen-2-one 8.51 763939 6.80
Ly unknown compound 5.15 37.00
unknown compound 7.98 2.30
3-ethyl-3-methylpentane 8.25 1067089 2.50
bromocyclohexane 8.u48 108850 5.40
4#3 unknown compound 5.07 15.00
bromocyclohexane 8.4y 108850 2.40
Ly 1-cyclopentylethanone 4,57 6004600 1.80
unknown compound 5.04 42 .00
hexylisopropylether 7.38 18636652 2.10
1-(3-ethyloxiranyl) ethanone 7.99 17257817 5.30
1-(3-ethyloxiranyl) ethanone 8.23 17257817 5.90
bromocyclohexane 8.48 108850 13.00
3-hexen-2-one 9.05 763939 1.30
341 unknown compound 5.03 46.00

Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 12#4 Boring 12/sample 4. See Figures 5.1 and 5.2.
¥ _ FEPA Method B270 -in Test Methods for Evaluating Organic and
Inorganic Waste, Physical/Chemical Methods, SW846, Third Edition,
November 1986, with December 1988 revisions.
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Table 5.17. (Page 4 of 4) Ammunition Burning Ground - NSWC Crane, Indiana,
SWMU# 03/10. Semivolatile organic compounds* tentatively identified from
soil samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.

Sample # Compound RT CAS No (mg/kg)
3#1 unknown compound 6.60 3.00
2-methyl-3 propyloxirane 7.93 6124910 3.00
2,3,3,4-tetramethylpentane 8.19 16747389 3.40
unknown compound 8.42 8.10
32 unknown compound 5.14 12.00
bromocyclohexane 8.44 108850 1.80
343 unknown compound 5.17 24.00
3-hexen-2-one 8.42 763939 2.30
2i unknown compound 5.14 11.00
2,2-dimethylpentanal 8.21 14250885 1.10
3-hexen-2-one 8.46 763939 2.00
242 unknown compound 5.08 5.20
unknown compound 8.24 1.00
3-hexen-2-one 8.48 763939 1.60
243 unknown compound 5.15 12.00
2,2-dimethylpentanal 8.24 14250885 1.20
3-hexen-2-one 8.49 763939 1.90
2#4 unknown compound 5.10 5.60
unknown compound 8.24 0.91
3-hexen-2-one 8.49 763939 1.50
1#1 unknown compound 5.02 5.10
unknown compound 8.21 0.91
3-hexen-2-one 8.44 763939 1.50
12 unknown compound 5.09 7.70
2,2-dimethylpentanal 8.18 14250885 0.89
3-hexen-2-one 8.42 763939 1.50

Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 12#4 Boring 12/sample 4. See Figures 5.1 and 5.2.
% _ EPA Method 8270 -in Test Methods for Evaluating Organic and
Inorganic Waste, Physical/Chemical Methods, SW846, Third Edition,
November 1986, with December 1988 revisions.
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Table 5.18. (Page 1 of 2). Ammunition Burning Ground, NSWC Crane, Indiana, SWMU# 03/1C. Results of semivolatile organic*
analyses of method blanks associated with soils analyses. Concentrations are mg/kg (ppm) dry weight. Detectable concentrations of
organic analyte are shown in bold. Analvtes are gaiven as abbreviations: see appendix C for full compound names.

METHOD BLANK MB1 MB2 MB3 MB4 MB1 MB2 MB1 MB1 MB1 MB2

ANALYTE /BORING # 9,7,6 9,7,6 9,7,6 9,7,6 3,4,5,11 3,4,5,11 10,8 2,1 12 12

PHENOL <0.66U <0.66U <0.66U <0,66U <0.66U <0.66U <0.66U <0.66U0 <0.66U <0.66U
2CTPHEN <0.66U <0.66U <Q0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
2NIPHE <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
24DMePHE <0.66U <0.66U <0.66U <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
24DCIPHE <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
4C13MePH <1.3v <1.30 <1.3U <1.3u <1.3U <1.3y <1.30 <1.3U <1.3u <1.30

246TC1PH <0.66U <0.66U <0.66U <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
24DNPH <3.3U <3.3V <3.3U <3.3U <3.3U <3.3 <3.3V <33 <3.3U <3.3U

ANPHE <3.30 <3.3U <3.3U <3.3U <3.3u <3.3U <3.3U <3.3U <3.3U <3.3u

2MA6DNPH <3.30 <3.3u <3.3U <3.30 <3.3U <3.3U <3.30 <3.3U <3.3U <3.3U

PCIPHE <3.3 <3.30 <3.30 <3.3U <3.3U <3.3U <3.30 <3.3U <3.3U <3.3U

BENZOAC <3.3U <3.3U <3.30 <3.3u <3.30 <3.3U <3.3U <3.3U <3.3U <3.3U

ZMEPHE <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
AMEPHE <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
245TC1PH <0.66U <0.66U <0.66V <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
BZLAL <1.3u <1.3U <1.30 <1.,30 <1.30 <1.3U <1.3u <1.3V <1.3U <1.30

NNDMEAM <0.66U <0.66U <0.66U <0.660 <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U
BCIPrE <0.66U <0.66U <0.66U <0,66U0 <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U
NNDNPAM <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
NITROBEN <0.66U <0.66U <0.66U <0.66U <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U
1SOPHOR <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0,.66U
BCIEtoME <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0,66U
26DNTOL <0.66U <0.66U <0.66U <0.660 <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
24DNTOL <0.66U <0.66U <0.66U <0.660 <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U
120PHYD <0.66U <0.66V <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
BENZIDI <3.3u <3.3U <3.3U <3.3V <3.3U <3.3U <3.30 <3.3U <3.3U <3.3u

330C18EZ <1.3u <1.3U <1.3U <1.30 <1.3U <1.3u <1.3U <1.3u <1.3u <1.30

BCIELE <0.66U <0.66U <0.66U <0.660 <0.66U <0.66U0 <0.66U <0.66U <0.66U <0.66U
13DC18 <0.66U <0.66U <0.66U <0.66U <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U
140CLB <0. 66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
12DC18 <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U
HCIETA <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U <0,66U
1247C18 <0.66U <0.66U <0.66U <0.660 <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U
NAPHTH <0.66U <0.66U <0.66U <0.66U0 <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66V
HC18Y <0.66U <0.66U <0, 66U <(,66U <0.660 <0.66U <0.66U <0.66U <0.66U <0.66U

Note: See page 2 for Table notes.
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Table 5.18. (Page 2 of 2). Ammunition Burnina Ground. NSWC Crane. Indiana. SWMU# 03/10. Results of semivolatile organic®
analyses of method blanks associated with soils analyses. Concentrations are mg/kg (ppm) dry weight. Detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations: see appendix C for full compound names.

METHOD BLANK 81 MB2 MB3 B4 MB1 MB2 M8l MB1 MB1 MB2

ANALYTE/BORING 4 9,7,6 9,76  9,7,6  9,7,6 3,4,5,11 3,4,5,11 10,8 2,1 12 12

HC1CYPD <0.66U  <0.66U  <0.660  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
2CINAPH <0.66U  <0.66U  <0.66U  <0.66U <0.660 <0.66U <0.66U <0.66U <0.66U  <0.66U
ACENAY <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
DMePHTH <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
ACENAP <0.66U  <0.66U - <0.660  <0.66U <0.660 <0.66U <0.66U <0.66U <0.66U  <0.66U
FLUORE <0.660  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
DELPHTH 0.520  0.72  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
ACIPHPHE <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
NNDPHAM <0.66U  <0.66U  <0.660  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
4BrPHET <0.66U  <0.66U  <0.660  <0.660 <0.66U <0.66U <0.66U <0.66U  <0.66U  <0.66U
HC1BEN <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U  <0.66U
PHENAN <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
ANTRAC <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
DBUPHTH 0.06]  <0.66U  <0.66U  0.18)  0.01J  0.08] <0.66U  0.21J <0.66U  0.18J
FLANTHE <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
PYRENE <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
BuBePHTH <0.66U  <0.66U0  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
CHRYSE <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
BAANTHR <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
B2EHPH 0.130  0.03)  0.04J  0.02) 0.06J 0.06J 0.060 0.06J 0.04)  0.02
DNOCPHT 0.03) <0.660  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
BBFLANT <0.66U0  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
BKFLANT <0.660  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
BAPYRE <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U  <0.66U
1123PYR <0.66U  <0.66U  <0.66U  <0.660 <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
B-GHI-PY <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
ANTLINE .30 <1.30 <130 <13V <130 <130 <130 <1.30 <L.3U <1.3U

4CIANIL <130 <130 <130 <1.3U <130 <1.3U <130 <130 <l.3U <1.3U

DBENZOFU <0.66U  <0.66U  <0.66U  <0.66U0 <0.66U <0.66U <0.66U <0.66U  <0.66U  <0.66U
2MeNAPH <0.66U  <0.66U  <0.66U  <0.66U <0.66U <0.66U <0.66U <0.66U <0.66U  <0.66U
2ZNANIL <330 <330 <330 <330 <3.30  <3.3U <330 <3.30 <330 <3.3U

NANIL <330 <330 <330 <330 <3.30  <3.3U  <3,30  <3.30  <3.3U  <3.3U

ANANTL €3.3U <330 <330 <330 <330 <330 <330 <3.30  <3.3U <3.3U

Note: Method Blank ID is as follows - MB1 2, 1 - method blank #1 associated with analyses of soils from borings 2 and 1
J - Estimated value below accurate quantitation limits
U - Compound was analyzed for but not detected. Detection 1imits are given after the < symbol.
*+ _ EPA Method 8270 -in Test Methods for Evaluating Organic and Inorganic Waste, Physical/Chemical Methods, SW846, Third
Edition, November 1986, with December 1988 revisions.
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Table 5.19. (Page 1 of 4). Ammunition Burning Ground - NSWC Crane. Indiana. SWMU# 03/1G. Results of semivolatile organic analyses *
of sampliing equipment rinses and associated method banks. Concentrations are mg/7 (ppm). Sampies with detectable concentrations of
organic analyte are shown in bold. Analvtes are given as abbreviations: see appendix C for full compound names.

Sample ID RINSE MB RINSE MB RINSE MB RINSE RINSE MB
Analyte/Boring 12 12 11 11 10 10 8 6 8,6
PHENOL 0.0097u 0.010U 0.0006U 0.010u 0.0120u 0.010U 0.0006U  0.0097¢ 0.01y
2C1PHENOL 0.0097y 0.010U 0.0096U 0.010V 0.0120u 0.010U 0.0096U  0.0097u 0.01U
ZHIPHE 6.00570 0.010U 0.0096u 0.010u 0.0120U 6.010U 0.0096U  0.0097U 0.01u
24DMePHE 0.0097v 0.010uU 0.0096U 0.010u 0.0120U 0.010U 0.0086U  0.0097u 0.01u
24DC1PHE 0.0097U 0.010U 0.0096U 0.010u 0.0120U 0.010U 0.0096U  0.0097u 0.01u
4C13MePHE 0.0190U 0.020u 0.0190U 0.020u 0.02400 0.020u 0.0190U  0.0190U 0.02u
246TC1PH 0.0097V 0.010U 0.0096U 0.010L 0.0120u 0.010U 0.0096U  0.0097U 0.01y
24DNPH 0.0480U 0.050V 0.0480U 0.050U 0.0600U 0.050U 0.0480U  0.0480U 0.05U
ANPHE 0.0480U 0.050u 0.0480U 0.050u 0.0600U 0.050u 0.0480U  0.0480U 0.050
ZMAGDNPH 0.0480U 0.050u 0.0480U $.050u 0.0600U 0.050U 0.0480U  0.0480U 0.050
PCIPHE 0.04800 0.050U 0.0480U 0.050u 0.0600U 0.050U 0.0480U  0.0480U 0.050
BENZOAC 0.0480U 0.050u 0.0480u 0.050u 0.0600U 0.050U 0.0480U  0.0480U 0.05u
2MEPHE 0.0097y 0.010u 0.0096U 0.010U 0.01200 0.010u 0.0096U  0.0097U 0.01U
4MEPHE 0.0097u 0.010U 0.0096U 0.010V 0.01200 0.010U 0.0096U  0.0097u 6.01V
245TC1PH 0.0097y 0.010V 0.0096U 0.010v 0.0120U 0.010U 0.0096U  0.0097y 0.01U
BZLAL 0.0190U 0.020U 0.0190U 0.0200 0.0240u 0.020u 0.0190U  0.0190U 0.02U
NNDME AM 0.0096U 0.010U0 0.0096U 0.0100 0.01200 0.010U 0.0006U  0,0007U 0.01U
BCHIPRE 0.0097v 0.010u 0.0096U 0.010u 0.01200 0.010U 0.0096U 0.0097U 0.01u
NNDNPAM 0.00S7U §.010U $.00s6U 0.010U 0.0120U 0.010U 0.00%6U  0.00S7U 0.01u
NITROBEN 0.0097u 0.010U 0.0096U 0.010U 0.0120U 0.010u 0.0096U  0.0097v 0.01U
1SOPHOR 0.0097U 0.010u 0.0096U 0.010u 0.0120U 0.010V 0.0096U  0.0097U 0.01U
BCIEtOME 0.0097U 0.010u 0.0096U 0.010U 0.0120U 0.010U 0.0096U  0.0097U 0.01U
26DNTOL 0.0097y 6.010U 0.0096U 0.010U 0.0120U 0.010U 0.0096U  0.0097U 0.01U
24DNTOL 0.0097u 0.010U 0.0096U 0.010u 0.0120U 0.0100 0.0096U  0.0097U 0.01u
120PHYD 0.0097V 0.010u 0.0096U 0.010u 0.0120U 0.010u 0.0096U  0.0097U 0.01U
BENZIDI 0.0480U 0.050u ¢,0480U ¢.050u 0.0600U 0.050U 0.0480U  $.04800 0.05u
33DCIBEZ 0.0190V 0.020u 0.0190u 0.020U 0.0240U 0.020u 0.01900  0.0190U 0.02y
BCIETE 0.0097u 0.010U 0.0096U 0.010U 0.0120U 0.010U 0.0096U0  0.0097U 0.01u
13pC18 0.0097U 0.010U 0.0096U 0.010U 0.0120U 0.010U 0.0096U  0.0097U 0.01u
14DC18 0.0097U 0.010U 0.0096U 0.010U 0.0120U 0.010V 0.0096U  0.0097U 0.01U
120C18 0.0097U 0.010U 0.0096U 0.010U 0.0120U 0.010U 0.0096U  0.0097U 0.01u
HC1ETAL12 0.0097U 0.010U 0.0096U 0.010U 0.0120u 0.010u 0.0096U  0.0097U 0.01U
1247018 0.0097U g.010u 0, 000964 0.010U 0.0120u 0.0104 0.00960  0.0097U 0.01L
Note: See page 4 for Table notes.
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Table 5.19.

(Page 2 4). Ammunition Burnina Ground - NSWC Crane, Indiana. SWMU# 03/10. Results of semivolatile
of sampling eguipment rinsec and associated method banks. Concentrations are mg/Y {(ppm). Samples with detectable
organic analyte are shown in bold. Analytes are given as abbreviations: see appendwx C for full compound names.
Sampie 1D RINSE MB RINSE MB RINSE MB RINSE RINSE MB
Analyte/Boring 12 12 11 1] 10 10 8 6 8.6
NAPHTH 0.0097Y 0.010U 0.0096U 0.010U 0.01200 0.010U 0.0096U  0.0097U 0.01u
HC1Bu 0.0097U 0.010U 0.00964 0.010U 0.0120u  ©0.010U 0.0096U  0.0097U 0.01U
HCI1CYPD 0.0097U 0.010U 0.0096U 0.010U 0.01200 0.010U 0.0096U  0.0097U 0.01Y
2CINAPH 0.0007y 0.010u 0.0096U 0.010u 0.01200  0.010U 0.0096U  0.0097u 0.01u
ACENAY 0.0097U 0.010y 0.0096U 0.010U 0.0120U 0.010U 0.0096U  0.0097V 0.01U
DMePHTH 0.00i380 0.003J 0.0603iBd  0.0603J 0.01200 0.0034 0.0096U  0.0097U 0.01U
ACENAP 0.0097Y 0.010u 0.0096U 0.010U 0.01200  0.010U 0.0096U  0.00970 0.01u
FLUORE 0.0097U 0.010U 0.0096U 0.010U 0.0120U0 0.010U 0.0096U  0.0097u 0.01u
DEtPHTH 0.02508 0.035 0.04008 0.035 0.04908B 0.035 0.0348 0.0298 0.035
ACTPHPHE 0.0097u 0.010u 0.0096U 0.010U 0.0120U0 0.010U 0.0096U  0.0097y 0.01U
NNDPHAM 0.0097u 0.010u 0.0096U 0.010U 0.01200  0.010U 0.0096!  0.0097U 0.01u
4BrPHET 0.0097u 0.0100U 0.0096U 0.0100u 0.0120U0 0.0100U 0.0096U 0.0097U 0.0100U
HCLBEN 0.0097U 0.0100U 0.0096U 0.0100u 0.03120U  0.0100U 0.0096U  0.0097u 0.0100U
PHENAN 0.0097U 0.0100U 0.0096U 0.0100U 0.01200 0.0100U 0.0096U  0.0097y 0.0100U
ANTRAC 0.0097U 0.0100U 0.0096U 0.0100U 0.0120Uu 0.0100U0 0.0096U  0.0097V 0.0100U
DBUPHTH 0.000978J 0.00096J 0.002580 0.0010J 0.00168) 0.0096J 0.0012B0 0.0011BJ 0.0096J
FLANTHE 0.0097U 0.0100U 0.0096U 0.0100u 0.01200 0.0100U 0.0096U 0.0097u 0.0100U
PYRENE 0.0097V 0.0100U 0.0096y 0.0100U 0.0120U0 0.0100U 0.0096U  0.0097V 0.0100U
BuBePHTH 0.0097V 0.0100U 0.0025J 0.0100U 0.0120U0 0.0100U 0.0096U  0.0097V 0.0100V
CHRYSE 0.00970 0,0100V 0.0096U 0.0100U 0.01200  0.0100U 0,0006U  0.0007U 0.0100Y
BAANTHR 0.0097U 0.0100U 0.0096U 0.0100u 0.0120U0 0.01000 0.0096U 0.0097U 0.0100U
BZEHPH 0.00155 0.0100u 0.0096u 0.0100U 0.0140U 0.0100U 0.013  0.0027J 0.0100U
DNOCPHT 0.0014J 0.0100U 0.0096U 0.0100U 0.0053)  0.0100U  0.0096U 0.0097u 0.0100U
BBFLANT 0.0097U 0.0100U 0.0096U 0.0100U 0.01200 0.0100U 0.0096U  0.0097u 0.0100U
BKFLANT 0.0097u 0.0100U 0.0096U 0.0100U 0.0120u0 0.0100U 0.0096U 0.0097v 0.0100U
BAPYRE 0.0097U 0.0100U 0.0096U 0.0100U 0.0120U0 0.0100U O0.0096U  0.0097y 0.0100U
1123PYR 0.0097U 0.0100U 0.0096U 0.0100U 0.0120U0 0.0100U 0.0096U  0.0097u 0.0100U
DBAHANT 0.0097u 0.0100U 0.0096U 0.0100U 0.0120U0 0.0100U 0.0096U 0.0097u 0.0100U
8-GHI-PYR 0.0097U 0.0100u 0.00956Y 0.0100Y 0.01200  0.0100Y  0.0096U  0.0097u 0.0100U
ANILINE 0.0190U 0.0200U 0.0190U 0.0200U 0.0240U0 0.0200U 0.0190U  0.0190U 0.0200u
ACLANIL 0.0190U 0.0200U 0.0190u 0.0200U 0.0z40U 0.0200U 0.0190U 0.0190U 0.0200u
DBENZOFOU 0.0097U 0.0100U 0.0096U 0.0100U 0.0120U 0.0100U 0.0096U 0.0097U 0.0100U
2MeNAPH 0.0097V 0.0100U 0.0096U 0.0100U 0.0120U 0.0100U 0,0096U 0.0097u 0.0100U
ZNANTL 0.0480U 0.0500U 0.0480U 0.0500U 0.0600U 0.0500U0 0.0480U  0.0480U 0.0500U
3NANIL 0.0480U 0.0500U 0.0480U 0.0500u 0.0600U 0.0500U 0.0480U  0.0480U 0.0500U
4NANIL 0.0480U 0.0500U 0.0480U 0.0500u 0.0600U  0,0500U  0.0480U  0.0480U 0.0500U

Note: See page 4 for Table notes.
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Table 5.19. (Page 3 of 4). Ammunition Burnina Ground - NSWC Crane, Indiana. SWMU# 03/10. Results of semivolatile organic analvses *
of sampling equipment rinses and associated method banks. Concentrations are mg/1 (ppm). Samples with detectable concentrations of
organic analyte are shown in bold. Analytes are aiven as abbreviations: see appendix C for full compound names.

Sample ID RINSE RINSE RINSE RINSE MB

Analyte/Boring 5 4 3 2 5,4,3.2
PHENOL 0.0130U 0.0110V 0.0110U 0.0110U 0.0100U
2CTPHENOL 0.0130U 0.0110U 0.0110U 0.0110U 0.01000
ZNIPHE 0.01300 0.0110U 0.0110U 6.0110v 0.0100U
24DMePHE 0.0130U 0.0110V 0.0110U 0.0110V 0.0100U
24DCIPHE 0.0130U 0.0110U 0.0110V 0.0110U 6.0100u
4C13MePHE 0.0260U 0.0220U 0.0220U 0.02z0U 0.0200U
246TCTPH 0.0130U 6.0110U 0.0110U 0.0110U 0.0100U
24DNPH 0.0650V 0.0550u 0.0550U 0.0550U 0.0500U
4NPHE 0.0650u 0.0550U 0.0550u 0.0550U 0.0500U
2M46DNPH 0.0650V 0.0550U 0.0550U 0.0550U 0.0500U
PCTPHE 0.0650U ¢.0550U 0.0550V 0.0550U 0.0500u
BENZOAC 0.0650V 0.0550U 0.05500 0.0550U 0.0500U
ZMEPHE 0.0130U 0.0110U 0.0110V 0.0110U 0.0100U
AMEPHE 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
245TCIPH 0.01300 0.0110U 0.0110U 0.0110U 0.0100U
BZLAL 0.0260U 0.0220u 0.0220U 0.0220U 0.0200U
NNDMEAM 0.0130u 0.0110U 0.01100 0.0110V 0.0100U
BC1IPRE 0.01300 0.0110V 0.0110U 0.0110U 0.0100U
NNDNPAM 0.0130U 0.0110U 0.0110V 0.0110U 0.0100U
NITROBEN 0.0130v 0.0110U 0.0110U 0.0110V 0.0100U
ISOPHOR 0.0130U 0.01100 0.0110u 0.0110u 0.0100U
BCIELOME 0.01300 0.0110U 0.0110U 0.0110U 0.0100U
26DNTOL 0.0130U 0.0110U 0.0110u 0.0110U 0.0100u
24DNTOL 0.0130U 0.0110V 0.0110V 0.0110U 0.0100U
12DPHYD 0.0130U 0.0110U 0.0110V 0.0110U 0.0100U
BENZIDI 0.0650U 0.0550U 0.0550u 0.0550U 0.0500u
33bCIBEZ 0.0260U 0.0220U 0.0220U 0.0220U 0.0200u
BCIETE 0.0130U 0.01100 0.0110U 0.0110U 0.0100U
130C18 0.01300 0.0110U 0.0110U 0.0110U 0.0100U
14DC18 0.0008J 0.0006J 0.0007J 0.0006J 0.0100U
120C18 0.01300 0.0110U 0.01100 0.0110U 0.0100u
HC1ETAL2 0.0130U 0.0110U 0.0110U 0.0110U 0.0100u
1247C18 0.01300 0.0110U 0.0110v 0.0110u 0.0100U

Note: See page 4 for Table notes.
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Table 5.19. (Page 4 of 4). Ammunition Burning Ground - NSWC Crane. Indiana, SWMU# 03/1C. Results of semivolatile organic analyses *
of sampling equipment rinses and associated method banks., Concentrations are m3/1 (ppm). Samples with detectable concentrations of
organic analyte are shown in bold. Analvtes are given as abbreviations: see appendis { for full compound names.

Sample ID RINSE RINSE RINSE RINSC MB

Analyte/Boring 5 4 3 4 5,4,3,2
NAPHTH 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
HC1Bu 0.0130u 0.0110U8 0.0110U 0.0110u 0.0100u
HCICYPD 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
2CINAPH 0.01300 0.0110U 0.0110U 0.0110U 0.0100u
ACENAY 0.01300 0.01100 0.0110U 0.0110u 0.0100U
DMePHTH 0.01300 0.0110U 0.0110U 0.0110U 0.0100U
ACENAP 0.0130U 0.0110U 0.0110U g.0110U 0.0100U
FLUORE 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
DELPHTH 0.01300 0.01100 0.0110u 0.0110U 0.0100u
4CIPHPHE 0.01300 0.0110U 0.0110U 0.0110U 0.0100u
NNDPHAM 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
4BrPHET 0.0130U 0.0110U 0.0110U 0.0110u 0.0100U
HCLBEN 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
PHENAN 0.0130U 0.0110V 0.0110U 0.0110V 0.0100U
ANTRAC 0.0130U 0.01100 0.0110U 0.0110U 0.0100U
DBuPHTH 0.0130U 0.000684 0.011QU 0.001380 0.0010J
FLANTHE 0.0130U 0.0110U 0.0110u 0.0110u 0.0100U
PYRENE 0.0130U 0.0110u 0.0110U 0.0110u 0.0100U
BuBePHTH 0.0130U 0.0110U 0.0110v 0.0110U 0.0100U
CHRYSE 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
BAANTHR 0.0130U 0.0110U 0.0110U 0.0110U 0.0100u
B2EWPH 0.01308 0.002580 0.00218J 0.00308.) 0.0018J
DNOCPHT 0.00698J 0.002580 0.0051B4 0.00248J0 0.0012J
BBFLANT 0.0130U 0.0100U 0.0100u 0.0100U 0.0100U
BKFLANT 0.0130U 0.0110U 0.0110u 0.0110u 0.0100u
BAPYRE 0.0130U 0.0110U 0.0110U 0.0110U 0.0100U
1123PYR 0.0130U 0.0110u 0.0110u 0.0110U 0.0100U
DBAHANT 0.0130u 0.0110U 0.0110U 0.01100 0.0100U
B-GHI-PYR 0.0130U 0.0110u 0.0110U 0.0110V 0.0100U
ANILINE 0.0260U 0.0220U 0.0220u 0.0220U 0.0200U
ACLANTL 0.0260U 0.0220U 0.02200 0.0220U 0.02000
DBENZOFQU 0.0130U 0.0110u 0.0110U 0.01100 0.0100U
ZMeNAPH 0.0130U g.0110V 0.0110u 0.0110U 0.0100U
ZNANIL 0.0650U 0.0550U 0.0550U 0.0550U 0.0500V
3NANIL 0.0650u 0.05500 0.0550u 0.0550U 0.0500U
4NANIL 0.0650U 0.0550u 0.0550U 0.0550U 0.0500U

Note: J - Indicates an estimated value below the statistical quantification limits

- Indicates compound was analyzed for but not detected. Detection 1imits are given after the < symbol.

- Indicates analyte 1s found in the associated blank as well as in the sample.

- EPA Method 8270 -in Test Methods for Evaluating Organic and Inorganic Waste, Physical/Chemical Methods, SW846, Third
Edition, November 1986, with December 1988 revisions.
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Jabie 5.20. (Fage 1 of 4). Ammunitlion Burning Ground - NSWC (rane, Indianz. SWMU#03/10. Resuits of soil analyses for pesticides,
herbicides, and PCBs. Concentrations are mg/kq (ppm) dry weight. Samples with detectable concentrations of organic analyte are
shown in bold.

ANALYTE/SAMPLE 1241 1242 1243 1244 1141 1142 1143 1144 1041 1042
ALDRIN <0.0047U <0.0043U <(0.0052U <0.0052U <0.0042U <0.0052U <0.0052U <0.0047U <0.00450  <0.0046U
A-BHC <0.0036U <0.0032u <0.0039U <0.0039%u <0.0031U <0.0039U <(.0039u <0.0036U <0.00330  <0.0034U
B-BHC <0.0071U <0.0065U <0.0079U <0.00738U <0.0062U <0.0079U <0.0079U <0.0071U <0.0067U  <0.0068U
G-BHC <0.0047U <0.00430 <0.0052y <0.0052u <0.0042U <0,0052U <{.0052U <0.0047u <0.00450  <0.0046U
D-BHC <0.011Y <0.0097U <0.012U <0.012U <0.0094Y <0.0012u <0.12Y <0.011Y <0.010U <0.010U
PPDDD <0,013¢ <Q.012y <(.014y <(.014u <0.011u <0.014y <(,014y <(,013u 0.00200  <0.013Y
PPDDE <(.0047U <0,0043U 0.11d <0.012V <0.0042u <0.0052U <0.0052U <0.0047U 0.0012J 0.00469
PPDOT <0.014y <0.013u <0.016U <0.016U <0.012V <0.016U <0.016U <0.0140 0.0054J 0.0041J
Heptachlo <0.0036U <0.0032u <0.00390 <0.0033U 0.00368J <0.0039U 0.00198J 0.0014BJ 0.00198J 0.0023RB.
Dieldrin <0.0024U <0.0022y <0.0026U <0.0026U <0.0021U <0.0026U <0, 0026U <0.0024y <0.0022U0  <0.0023U
A-Endosulfan <0.017U <0.0150 <0.018Y <0.018U <0.0150 <0.018U <0,018Y <0.0174 <0.0164 <G.016U
B-Endosulfan <0.0047V <0.0043U <0.0052U <0.0052U <0.0042U <0.0052U <0.0052U <0.0047y <0.00460  <0.0046U
ENDOSY <0.078U <0.071u <(.087y <0.087u <0.069U <0, 086Y <(, 086U <0.078Y <0.074Y <0.075Y
Endrin <0.0071U <0.0065U <0.0079U <0,0079U <0.0062U <0.0079U <0.0079u <0.0071V <0.0067U0  <0.0068U
Endrin Aldehyde <0.027U <0.025U <0.030U <0.030V <(.024Y <0.030U <0.030U <0.027u <0,026U <0.026U
HPTCLE <0.098U <0.089U <0.11U <0.11U <(). 086U <0.11U <0.11U <0, 098U <0.093y <0.094l
Methoxychlor <0,21U <0.19U 1.4 <0,23U <0.,180 <0.23U <0.23U <0.21U <0.20U <{.20U
Toxaphene <0.29Y <0,26U <0.32U <0.31Y <0.25¢ <0.31u <0.31U <0, 28U <0.274 <0.274
PCB-1016 <0,077U <0.070U <0.0850 <0.085U <0.067U <0.085U <0, 0850 <0.077u <0.073u <0.074U
pPCB-1221 <0.077V <0.070U <(. 0850 <(, 0850 <{0.067U <(.085U <{.0850 <Q.077u <0.0730 <0.074y
PCB-1232 <0.077U <0.070U <0.085U <(.085U <0.067U <0.085U <0,085U <0.077U <0.073U <0.074y
PCB-1242 <0.077V <0.070U <0.085U <0.085U <0.067U <0.085U <0.,085U <0.077U <0.073U <(.074U
PCB-1248 <0.077U <0.070U <0.085U <0.085U <0.067U <0.085U <0.085U <0.077U <0.073U <0.074U
PCB-1254 <0.150 <0.14U <0.,17U <0.17U <0.14U <0.17y <0.17U <0.150 <0.15U <0.150
PLB-1260 <0.154 <0144 <0.17U <0.17U <0.140 <0.17U <0.174 <0.15U <0,150 <0.15U
Diazinon <0.18U <0.16U <0.020U <0.033U <0.16U <0.20U <0.20U <0.18V <0.17U <0.17U
Ethyl Parathion <0.053U <0,048U <0.055U <0.058U <0.047U <0.05%U <0.05%U <0.053u <0.050U <0.051U
Ethyl Trithion <0.057U <0.051u <0.063U <0.059U <0.050U <0.062U <0.062U <0.056U <0.053U <0.054U
Ethion <0.046U <0.042U <0.051U <0.051U <0.040U <0.051U <0.051U <0.046U <{0.043U <0.0440
Malathion <0.098U <0.088U <0.11U <0.11U <0.085U <0.11U <0.11U <0.097U <0.092U <0.093U
Methyl Parathion<0.11U <0.096U <0.12Y <0.12y <0.093y <0.12y <0.12u <0.124 <0.10U <0.10U
2.4-D <0.48U <0, 46U <0.46U <0.54U <0,42U <0.52V <0.050U <0.045Y 1S 1S
2,4-DP <0.26U <0,25U <0.25U <0.29U <0,23U <0.28U <0.27U <0.24U IS IS
2,4,5-T <0, 08U <0.08U <0.08U <0.0%U <0,07y <0,08U <0,08U <0. 08U 18 1s
2,4,5-TP <0.68U <0.65U <0.065U <0.075U <0.059V <0.073U <0.070U <0, 068U 15 I
a-chlordane <(.0059U <0.00590 <0,0066U <0.0065U <0.0052U 0.001180  <0.0066U 0.00071BJ <0.0056U 0.00228J
g-chlordane <0.0059U <0, 0054U <0.0066U <0,0065U <0.0052U <0.0065U <0, 0066U <0.0059U <0.0056U0  <0.0057U

Note: See page 4 for Table notes.
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Table 5.20. (Page 2 of 4.

shown in bold.

Ammunition Burnino Ground - NSWC Crane. Indiana. SWMU#(3/1(.
herbicides, and PCBs. Concentrations are mg/kg (ppm) dry weight.

Results of soil analyses for pesticides.
Samples with detectable concentrations of organic analyte are

ANALYTE/SAMPLE 1043 1044 1045 0941 0942 0943 0841 0842 0741 0742 0743 0744
ALORIN <0.0047U <0.0049U <0.0047U <0.0048U <0.0045U <0.00454 <0.0046U <0.0044U0 <0.0044U <0.00490 <0.0047U <0.0045U
A-BHC <0.0035U <0.0036U <0.0035U <0.0036U <0.0033U <0.0034U <0.0035¢ <0.0033U <0.0033U <0.0036U <0.00350 <0.0034y
B-BHC <0.0070U0 <0.0073U <0.0070U <0.0072U <0.00670 <0.00680 <0.0070U <0.0065U0 <0.0066U <0.0072U <0.0070U <0.0068U
G-BHC <0.047U  <0.0049U <0.0047U <0.0048U <0.0045U <0.00450 <0.0046U <0.0044U <0.0044U <0.0048U <0.0047U <0.0045y
D-BHC <0.010U  <0.011U  <0.010U <0.011U <0.010U0 <0.010U0 <0.010U <0.0098U <0.0099U <0.011U  <0.010U  <0.010U
PPDDD <0.0130 <0.013u <0.013U <0.013U0 <0.012U0 <0.0120 <0.013U <0.0120 <0.012U0 <0.013U <0.0130  <0.012U
PPODE <0.0014U  0.0020J <0.0047U <0.0048U <0.00450 <0.00450 <0.0046U <0.0044  <0.0044U <{0.00480 <0.0047U <0.0045U
PPODT <0.014U0  <0.0150 0.0021J <0.014U <0,013U <0.014U <0.014U <0.0130 <0.013U0 <0.014U <0.014U  <0.014U
Heptachtor 0.00208J 0.00238J 0.0014BJ<0.0036U 0.002BJ 0.0008BJ 0.0014BJ 0.0017BJ <0.0033U <0.0037U <0.0035U <0.0034U
Dieldrin <0.0023U <0.0024U <0.00230 <0.0024U <0.00220 <0.0023U0 <0.00230 <0.0022U <0.0022U0 <0.0024U <0.00230 <0.0023U
A-Endosulfan <0.016U0 <0,0170 <0.016U <0.016U <0.016U <0.0160 <0.016U <0.015U0 <0,0160 <0.017U <0.016U  <0.016U
B-Endosulfan  <0.0047U <0.0049U <0.0047U <0.0048U <0.0045U <0.0045U0 <0.0046U <0.0044U <0.0044U <0.0048U <0.0047U <0.0045U
ENDOSU <0.0077U <0.080U <0.077U <0.080U <0.074U <0.075U <0.077U <0.0720 <0.073U0 <0.079U <0.,077U0  <0.075U
Endrin <0.0070U <0.0073U <0.0070U <0.00720 <0.0067U <0.0068U <0.0070U <0.0065U <0.0067U <0.0072U <0.0070U <0.0068U
Endrin Aldehyde<0.027U  <0.0280 <0.027U <0.028U <0.026U <0.026U <0.027U <0.025U <0.026U <0.028U <0.027U  <0.026U
HPTCLE <0.097U  <0.10U <0.096U <0.10U <0.0920 <0.094U <0.096U <0.091U <0,092U <0.10U <0.096U  <0.094U
Methoxychlor  <0.21U <0.21u <0.20U0  <0.21Y <0.20U <0.20U <0.20u <0.19U <0.20V <0.21Y <0.20U <0.20U
Toxaphene <0.28U <0.29V <0.280 <0.024U <0.027u <0.027U <0.28U <0.26U <0.027U0  <0.029U0 <0.0280 <0.027U
PCB-1016 <0.0760 <0.079U <0.076U <0.065U0 <0,072U <0.074U <0.075U0 <0.0710 <0.072U0 <0.078U <0.076U <0.074U
PCB-1221 <0.076U <0.079U0 <0.076U <0.065U <0.072U0 <0.074U <0.075U0 <0.071U <0.0720 <0.078U <0.076U <0.074U
PCB-1232 <0.076U  <0.079U0 <0.076U <0.065U0 <0.072U0 <0.074U <0.0750 <0.071U <0.072U0 <0.078U <0.076U  <0.074u
PCB-1242 <0.076U  <0.079U <0.076U <0.065U <0.0720 <0.074U <0.0750 <0.071U <0.072U0 <0.0780 <0.076U <0.074y
PCB-1248 <0.076U  <0.079U <0.076U <0.065U <0.072U0 <0.0740 <0.0750 <0.071Y <0.072U0 <0.0780 <0.0760  <0.074u
PCB-1254 <0.15U <0.16U <0.150 <0.16U <0.14u <0.15U <0.15U <0.14y <0.14U <@.16U <0.154 <0.154
PCB-1260 <0. 150 <Q0.16U <0.15U0 <0.16Y <0.14U <0.15U <0.15U <0.14v <0.14U <0.16U <0.15U <0.150
Diazinon <0.17u <0.18u <0.17u0  <0.18U <0.17U <0.174 <0.17u <0.16U <0.17u <0.18U <0.17U <0.17u
Ethyl Parathion<0.0520 <0.054U  <0.052U0 <0.054U <0.050U <0.051U <0.052U0 <0.049U0 <0.0500 <0.054U <0,052U <0.051U
Ethyl Trithion <0.056U <0.058U <D.056U <0.0580 <0.053U0 <0.054U0 <0.055U0 <0.04%U <0.053U 0.0204J 0.0523 <0.054v
Ethion <0.045U0 <0.047U0 <0.045U <0.047U <0.043U <0.044U <0.0450 <0.042U <0.043U <0.047U <0.0450  <0.044U
Matlathion <0.096U  <0.10U <0.095U <C.09%0  <0.091U <0.093U <0.095U <0.090U <0.091U <0.099U <0.095U0  <0.093U
Methy) Parathion<0.10U0 <0.11U <0.10U0  <0.11U <0.10U <0.10U <0.10U <0.098U <0.099U <0.11U <0.10U <0.10U
2,4-D Is 13 IS <0.49U <0.47V <0.46U 15 15 15 <0.47U <0.49U <0.48U
2,4-0p I I IS <0.26U <(.25U <0.24U IS Is IS <0.25U <0, 26U <0.26U
2,4,5-T 1s IS I <0.08U <0.08U <0.08U IS IS 1S <0.08U <0.08U <0.08U
2,4,5-Tp is 15 18 <0.069U <D.066U  <0.064U 1s Is 1S <0.066U <D.06%U  <0.067U
a-Chlordane 0.0020B) <0.0061U 0.0012BJ<0.0060U <0.0056U <0.00570 _0.00108J 0.0012BJ <0.0055U <0.0060U <0.0058U <0.0057y
g-Chlordane  <0.0058U <0.0061U <0.0058U <0.0060U <0.0056U <0.0057U <0.0058U0 <0.0055U <0.0055U <0.0060U <0.0058U <0.0057U

Note: See page 4 for Table notes.
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Table 5.20. (Page 3 of 4).

herbiciges, and P(Bs.

shown in bold.

Ammunition Burning Ground - NSWC Cranc, Indiana. SWMU#03/10C.
Concentrations are mg/ka (ppm) dry weight.

Results of soil analyses for pesticides,
Samples with detectable concentrations of organic analyte are

ANALYTE/SAMPLE 0641 0642 0643 0644 0645 0541 0542 0543 0441 0442 0443 0444
ALDRIN <0.0044U <0.0045U <0.0046U <0.0045U <0.0050U <0.0040U <0.0045U <0.0046U <0.0049U <0.0046U <0.0050U <0.0045U
A-BHC <0.0033U <0.0034U <0.0035U <0.0034U <0.0038U <0.0030U <0.0034U <0.0034U <0.0037U <0.0034U <0.0037U <0.0037U
B-BHC <0.0067U <0.0067U <0.006SU <0.0068U <0.0075U <0.0060U <0.0067U <0.0069U <0.0073U <0.0068U <0.0074U <0.0073U
G-BHC <0.0044U <0.0045U <0.0046U <0.00450 <0.0050U <0.0040U <0.0045U <0.0046U <0.00490 <0.0046U <0.0050U <0.0049U
D-BHC <0.010U <0.010U <0.010U0 <0.010U <0.011U °~ <0.0091U <0.010U <0.010U <0.011U0 <0.030U <0.011U  <0.011U
PPDDD <0.0120  <0.012u <0.013u <0.012U0 <0.014U <0.011U <0.0120 <0.013U <0.013U <0.013U <0.014U <0.013U
PPDOE <0.0044U <0.0045U <0.0046U <0.0046U <0.0050U0 <0.0040U <0.0045U0 <0.0046U <0.0049U <0.0046U <0.0050U <0.0049U
PPDDT <0.013U <0.013U <0.014U <0.014U 0.00503 <0.012u 0.0083J) <0.014U <0.015U <0.014U <0.015U0 <0.015U
Heptachlor <0.00330  0.002284<0.00350 <0.0034U  0.0019BJ <0.0030U <0.0034U <0.00350 <0.00370 <0.0034U 0.0007BJ <0.0037U
Dieldrin <0.0022U <0.0022U <0.00230 <0.0023U <0.0025U <0.0020U <0.0022U0 <0.0023U <0.00240 <0.0023U <0,0025U <0.0024U
A-Endosulfan  <0,016U0 <0.016U0 <0.016U <0.016U <0.0180 <0.014U <0.016U <0.018U <0.017U <0.016U <0.017U  <0.017U
B-Endosulfan  <0.0044U <0.0045U <0.0046U <0.0046U <0.0050U <0.0040U <0.0045U <0.0046U <0.00500 <0.0046U <0.0050U <0.0049U
ENDOSU <0.073U0 <0.074U <0.076U <0.075U0 <0.0830 <0.067U <0.074U <0.076U <0.081U <0.075U0 <0.082U  <0,080U
Endrin <0.0067U <0.0067U <0.0069U <0.0068U <0.0075U <0.0061U <0.0067U <0.0069U <0.0073U <0.00680 <0.0074U <0.0073U
Endrin Aldehyde<0.026U0 <0.026U <0.026U <0.026U <0.029U0 <0.023U <0.026U <0.027U <0.0280 <0.026U <0.029U  <0.028U
HPTCLE <0.0920 <0.093U <0.096U <0.094U <0.10U <0.084U  <0.093U <0.096U <0.10U <0.094U  <0.10U <0.10U
Methoxychlor  <0.20U <0.200 <0.20U <0.20U <0.22U <0.18U <0.20U <0.20U <0.22U <0.20U <0.22u <0.21Y
Toxaphene <0.0270 <0.027U <0.0280 <0.027U <0.030U <0.24U <0.27U <0.28U <0.29U <0.27V <0.30U <0.290
PCB-1016 <0.0720  <0.073U <0.0750 <0.073U <0.081U <0.066U <0.073U <0.0750 <0.080U <0.074U <0.081U <0.079U
PCB-1221 <0.0720  <0.073U <0.0750 <0.073U <0.081U <0.066U <0.073U <0.0750 <0.080U <0.074U <0.081U <0.079U
PCB-1232 <0.0720  <0.073U <0.075U <0.073U <0.081U <0.066U <0,073U <0.075U0 <0.080U <0.074U <0.081U <0,079U
PCB-1242 <0.0720  <0.073U <0.0750 <0.073U <0.081U <0.066U <0.073U <0.0750 <0.080U <0.074U <0.081U  <0.079U
PCB-1248 <0.0720  <0.0730 <0.075U0 <0.0730 <0.081U <0.066U <0.073U <0.0750 <0.080U <0.074U <0.081U <0.079u
PCB-1254 <0.14U <0.150  <0.150 <0.15U <0.16U <0.13V <0.15U <0.15U <0.16U <0.15U <0.16U <0.16U
PCB-1260 <0.14U <0.150  <0.15U <0.15 <0.16U <0.13Y <0.15U <0.15U <0.16U <0.15Y <0.16U <0.16U
Diazinon <0.170 <0.170  <0.17u <0.17U <0.19V <0.150 <0.17U <0.17U <0.18Y <0.17U <0.18U <0.18Y
Ethyl Parathion<0.051U  <0.050U <0.052U <0.050U <0.056U <0.045U <0.050U <0.052U0 <0.055U0 <0.0510 <0.056U  <0.055U
Ethyl Trithion <0.053U <0.053U <0.055U <0.054U <0.060U <0.0480 <0.054U <0.055U <0.058U <0.054U <0.059U0 <0.058U
Ethion <0.0430  <0.043U <0.0450 <0.044U <0.048U <0.039U <0.044U <0.0450 <0.047U <0.044U <0.0480  <0.047U
Malathion <0.091U  <0.092U0 <0.094U <0.0930 <0.10U <0.083U <0.092U0 <0.095U0  <0.10U <0.0930 <0.10U <0.10U
Methyl Parathio<0.10U <0.100  <0.10U <0.10v <0.11U <0.090U  <0.100U <0.10U <0.11U <0.10U <0.114 <0.11U
2,4-D <0.450 <0.46U0 <0.40U <0.474 <0.48U <0,42y <0.54U <0.46U <0.430 <0. 394 <0.39U <0.48U
2,4-DP <0.24U <0.24U0 <0.21V <0.250 <0.26U <0.23u <0.29u <0, 24y <0.23U <0.21U <0.21U <0.26U
2,4,5-T <0.07U <0.080 <0.06V <0.08U <0.08U <0.07Y <0.09U <0.08U <0.07u <0.06U <0.06U <0.08U
2,4,5-TpP <0.063U <0.064U <0.056U <0.066U0 <0.067U <0.059U <0.076U <0.064U <0.060U <0.054U <0.055U <0.067U
a-Chlordane <0.0056U 0.0028) <0.0058U <0.0056U <0.0063U <0.0051U <0.0056U <0.0058U0 <0.0061U <0.0057U <0.00620 0.0014BJ
g-Chlordane <0.0056U <0.0056U <0.0058U <0.0056U <0,0058U <0.0051U <0.0056U <0.0058U <0.0061U <0.0057U <0.0062U <0.0061U

Note: See page 4 for Table notes.
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Table 5.20. (Page 4 of 4). Ammunition Burning Ground - NSWC {rane. Indiana. SWMU#03/10. Results of soil analvses for pesticides.
herbicides, and PCBs. Concentrations are mg/ka (ppm) dry weight. Samples with detectable concentrations of organic analyte are
shown in bold.

ANALYTE /SAMPLE 0341 0342 0343 0241 0242 0243 0244 0141 0142

ALDRIN <(. 00550  <0.0044U  <0.0046U <0.0049U <0.0051U <0.0047U <0.0043U0 <0.0044U <0.0043U
A-BHC <0.0041U0  <0.0033U <0.0035U0 <0.0037U <0.0038U <0.00350 <0.0032U0 <0.0033U <0.0032¢
B-BHC <0.0082U  <0.0066U  <0.0089U <0.0073u <0.0076U <0.0070U <0.0065U <0.0066U <0.0065U
G-BHC <0.00550 <0.0044U <0.0046U <0.0049U <0.0051U <0.0047U <0.0043U <0.0044U <0.0043y
D-BHC <0.012U <0.0099U <0.010U <0.011U <0.011U <0.011U  <0.0096U <0.0098U <0.0097U
PPDDD <0.0150 <0.012U <0.013U <0.013U <0.014U <0.0130 <0.012U <0.012u <0.012u
pPODE <0.00550 <0.00440  <0.0046U <0.0049U <0.0051U <0.0047U <0.0043U <0.0044U <0.0043U
PPODT <0.016U 0.00000 <0.014U <0.015U  <0.015U  <0.014U  <0.013U <0.013U  0.010J
Heptachlor 0.0016BJ <0.0034U <0.0035U 0.0022J <0.0038U 0.0031J 0.0020J <0.00330 0.00184
Dieldrin <0.0027U  <0.0022U 0.0026J <0.0024 0.0079J <0.0023U0 <0.0021U <0.0022U <0.0022U

A-Endosulfan <0.019y <0,015U <0.016U <0.017U <0.018U <0.016U <0.0150 <0.015U0 <0.015U
B-Endosulfan <0.0055U0 <0.0044U0  <0.0046U <0.0049U <0.0051U <0.,0047U <0,0043u <0.0044U <0.0043U

ENDOSU <0.000U0  <0.073U  <0.076U <0.080U <0.083U <0.0770 <0.071U  <0.0720  <0.071U
Endrin <0.0082 0.0011B]  0.0022BJ <0.0073U  0.0007) <0.0070U 0.0018J 0.0006J <0,0065U
Endrin Aldehyde <0.0310  <0.025U  <0.026U <0.028U <0.029U <0.0270  <0.025U <0.025U  <0.025U
HPTCLE <0.11U <0.001U0  <0.095U <0.100  <0.100  <0.097U  <0.080U  <0.091U  <0.090U
Methoxychlor  <0.24U <0.19U <0.20U  <0.21U  <0.22U0  <0.21U  <0.19U  <0.19U  <0.19U

Toxaphene <0.32U <0, 26U <0.280  <0.029U <0.030U  <0.028U  <0.026U <0.026U  <0.026U
PCB-1016 <0.080U  <0.071U  <0.075U <0.079U <0.082U <0,076U <0.070U  <0.071U  <0.070U
PCB-1221 <0.089U  <0.071U  <0.075U <0.079U <0.082U <0.076U <0.070U <0.071U  <0.070U
PCB-1232 <0.089U  <0.071U  <0.075U <0.079U  <0.082U <0.076U <0.074U  <0.071U  <0.070U
PCB-1242 <0.089U  <0.071U  <0.075U <0.079U <0.082U <0.076U <0.070U  <0.071U  <0.070U
PCB-1248 <0.080U  <0.071U  <0.075U <0.079U  <0.082U <0.076U <0.070U  <0.071U  <0.070U
PCB-1254 <0.18U <0.14U <0.150  <0.16U0  <0.16U  <0.150  <0.14U  <0.14U  <0.14U

PCB-1260 <0.18U <0.14U <0.150  <0.160  <0.16U  <0.150  <0.14U  <0.14U  <0.14U

Diazinon <0.20U <0.17U <0.170  <0.180  <0.19U  <0.18U  <0.16U  <0.16U  <0.16U

Ethyl Parathion <0.061U <0.050U <0.052U <0.054U <0.057U <0.052U <0.0480 <0.0490  <0.048U
Ethyl Trithion <0.065U <0.053U <0.055U0 <0.058U <0.060U <0.056U <0.051U0 <0.052U0 <0.052UV

Ethion <0.053V <0.043U <0.045U0 <0.0470 <0.049U <0.046U <0.042u <0.0420 <0.042V
Malathion <0.11U <0.092V <0.094U  <0.10U <0, 10U <0.096U <0.088U <0.098U <0.089U
Methyl Parathion<(.12U <0.10U <0.10U <0.11U <0.11U <0.10U <0.096U <0.098U  <0.097U
2,4-D <0.69U <0.44U <0.47Y 0.00503 <0.46U <0.44U <0.450 <0.53U <0.51u
2,4-DP <0.37V <0.24U <0,25U <0.27V <0.25U <0.24U <0.24u <0.28U <0.27U
2,4,5-T <0.11U <0,07u <0.08U 0.00690 <0.080U <0.080U <0.080U 0.010J <0.080U
2,4,5-Tp <0.097U <0,062U <0.066U <0.070U <0.064U <0.062U <0.063U <0.074U0 <0.071U

a-Chlordane <0.0068U 0.000828 <0.0058U <0.0061U 0.0019BJ 0.0023BJ 0.0014BJ <0.00550  0.0023BJ
g-Chlordane <0.0068U0 <0.0056U <0.0058U <0.0061U <0.0063U <0.0059U <0.0054U0 <0.0055U <0.0054U
Note: Sample 1D is as follows - 1244, boring 12/sample 4. See Figures 1 and 2.

J - Estimated value below accurate quantitation limits.

U - Compound was analyzed for but not detected. Detection 1imits are given after the < symbol.

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

1S - Insuffucient sample supplied for analyses.




Table 5.21. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10.
Summary of results of soil analyses for pesticides, herbicides, and PCBs. A
(J) is indicated after the compound name where the analyte was detected at
concentrations below accurate quantitation limits. All concentrations found
were less than 1 mg/kg (ppm) except for methoxychlor from boring 12. See
Figure 5.1 and 5.2 for sample location and sample depth, respectively.

Boring Number
Constituent (J) (Sample Number)

Boring 12 Boring 10 Boring 7

PPDDE (J)(#1, and #2) PPDDD (J)(#1) Ethyl trithion (J)(#2 and #3)
Methoxychlor (#3) PPDDE (J)(#1, #2, #4)

Boring 6 Boring 5 Boring 3

PPDDT (J)(#5) PPDDT (J) (#2) PPDDT (J) (#2)
a-chlordane¥* (J) #2) Dieldrin (J) (#3)
Boring 2 Boring 1

Endrin (J)(#2) PPDDT (J)(#2)

Heptachlor* (J)(#1, #2, and #4) Heptachlor¥* (J)(#2)

Dieldrin (J) Endrin (J){#1)

Endrin (J)(#2) 2,4,5-T (J) (#1)

2,4-D (J)(#1)
2,4,5-T (J)(#1)

Note: ¥ - These compounds were frequently found in method blanks associated
with other borings (See Table 5.21). While the method blanks associated with
the specific borings indicated did not contain these compounds, the entire
analytical data package tends to raise the question if these compounds are
actually present in the soils.
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Table 5.22. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU# 03/10. Resuits of analyses of method blanks associated with

analyses of soils for pesticide. herbicide, and PCBs. Concentrations and detection 1imits are mg/1 (ppm). Samples with detectable

concentrations of analyte are shown in bold.

Method Blank MB MB MB1 MB2 MB3 MB1 MB2 MB
ANALYTE/Boring 12 10,8 9,7,6 9,7,6 9,7,6 1i,5,4,3 11,5,4,3 2,1
ALDRIN <0.0027U  <0.0040U <0.0027u <0.00270 - <0.00270  <0.0027U  <0.0027U
A-BHC <0.0020U <0.0030U <0,0020U <0.0020U - <0.0020U0 <0.0020U <0.0020U
B-BHC <0.0040U <0.0060U <0.0040U <0.0040U - <0.0040U0 <0.0040U  <0.0040U
G-BHC <0.0027U0  <0,00400 <0.0027U  <0,0027V - <0.00270  <0.0027U  <0.0027U
D-BHC <0.006800  <0.0000U  <0.0060U  <0.0060U - <0.0060U  <0.0080U  <0.0060U
PPODD <0.0074U <0.011U <0.0074u  <0.0074u - <0.00740  <0.0074U  <0.0074U
PPDDE . <0.0027U0 <0.0040U <0.00270 <0.0027U - <0.00270  <0.0027U0  <0.0027U
PPDDT <0.0080U <0.012V <0.0080u  <0.0080U - <0.0080U <0.0080U <(.0080U
Heptachlor 0.008J 0.0026J 0.0011J 0.0008J - 0.0009J <0.0020U  <0.0020U
Dieldrin <0.00130 <0.0020U <0.0013Y <0.0013u - <0.0013U0 <0.0013U <0.0013u
A-Endosulfan <0.0094U  <0.014U <0.0094U  <0.0094U - <0.0094U <0.0094U  <0.0094U
B-Endosulfan <0.0027U0 <0.00400 <0.0027U  <0.0027U - <0.0027U  <0.0027U  <0.0027U
ENDOSU <0.044U <0.066U <0.044U <0.044U - <0.044y <0.044U <0.044U
Endrin <(3.0040U <0.0060U <0.0040U  <0.0040U - §.60213 <0.00400  <0.0040u
Endrin Aldehyde <0.015U <0.023U <0.015U <0.0150 - <0.015U <0.015U <0.0150
HPTCLE <0.,056U <0.083U <0.0020U0  <0,0020U - <0,0020U <0.0020U  <0.056U
Methoxychlor <0.12U <0.18U <0.120 <0.120 - <0.12U <0.120 <0.12u
Toxaphene <0,16U <0.24U <0.016U <0.016Y - <0.016U <0.016U <0.042y
PCB-1016 <0.0441 <0.065U <0.044U <0.044U - <0.044u <0.0440 <0.0420
pCB-1221 <0.044U <0,065U <0.044y <0.044U - <0.044U <0.044U <0.042u
p(B-1232 <0, 044U <0.065U <0.044Y4 <Q, 044y - <0.0440 <0. 044y <0, 0424
PCB-1242 <0.044U <0.065U <0.044y <0.044U - <0.044y <0.044U <0.042u
PCB-1248 <0.044U <0, 065U <0.044u <0.044U - <0.087U <0.087U <0.042U
PCB-1254 <0.,087U <0.13¢ <0.087U <0.087U - <0.087U <0.087U <0,20U
PCB-1260 <0.087U <0.13u <0.087U <0.087y - <0,087U <0.087U <0.20U
Diazinon <0.10U <0.10U <0.1U <0.1U - <0.10U <0.10V <0.10U
Ethyl Parathion <0.030U <0.030U <0.030U <0.030U - <0.030U <0.030U <0.030U
Ethyl Trithion <0.0320 <0.0320 <0.032U <0.032U - <0.032u <0.0320 <0.032U
Ethion <0.026U <0.026U <0.026U <0.026U - <0.026U <0.0264 <0.026U
Malathion <0.055U <0.055¢ <0.055U <0.0550 - <0.055U <0.055U <0.055U
Methyl Parathion<0,060U <0,060U <0.060U <0.060U - <0.060U <0,060U <0,060U
2,4-D <0.24U - - - <0.24U0 <0.24U <0.24U <0.24U
2,4-DP <0,13u - - - <0.130 <0.13y <0.13u <0.130
2,4,5-T <0.040 - - - <0.040 <0.04U <0, 04U <0.0400
2,4,5-Tp <0.034U - - - <0.034U <0.034U <0.034u <0.034U
a-Chlordane 0.000790 0.0022J <0.0050U  <0.0050U - <0.0034U 0.00043J 0.0013J
g-Chlordane <0.0050U0  <0.0050U  <0.0050U  <0.0050U - 0.0034U  <0.0050U  <0.0050U
Note: MB - Method Blank for the borings indicated.

J - Estimated value below the statistical quantitation Timits
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.
(-) - No analysis conducted.
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Table 5.23. Ammunition Burning Ground - NSWC Crane. Indiana, SWMU# 03/10. Results of analvses of sampling equipment rinses and
associated method blanks for pesticide, herbicide. and PCBs. Concentrations and detection limits are mg/1 (ppm). Samples with
detectable concentrations of analyte are shown in bold.

Method Blank RINSE MB RINSE MB RINSE M8 RINSE RINSE B

ANALYTE /Boring 12 12 11 11 10 10 8 6 8,6

ALDRIN <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U
A-BHC <0.00003U <0.00003U <0.00003U <0.00003U <0.00003U <0.00003U <0.00003U <0.00003U <0,00003U
B-BHC <0.00006U <0.00006U <0.00006U <0.00006U <0.00006U <0,00006U <0.00006U <0.00006U <0.00006U
G-BHC <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U
D-BHC <0.00009U <0.00009U <0.00009U <0.00009U <0.00010U <0.00009U <0.00010U <0.00010U <0.00009U
PPDOD <0.00011U <0.00011U <0.000120 <0.00012U <0.00012U <0.00011U <0.00012U <0.00012U <0.00011U
PPODE <0.000040 <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U
PPDDT <0.000120 <0.00012U <0.00013U 0.00005) <0.00013U  0.00005J 0.00003BJ <0.00013u  06.00005J
Heptachlor 0.000018  0.000018J <0.000030  0.00002) <0.00003U 0.00002J) <0.00003U <0.00003U  0.00002J
Dieldrin <0.00002U <0.00002U <0.00002U <0.000020 <0.00002U <0,00002U <0.00002U <0,00002U <0.00002U

A-Endosulfan <0.00014U0 <0.00014U <0.00015U <0.00014U <0.00015U0 <0.00014U <0.00015U0 <0.000150 <0.00014u
B-Endosulfan <0,00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004U <0.00004V

ENDOSU <0.00064U <0.00064U <0.00069U <0.00066U <0.00069U <0.00066U <0.00069U <0.00069y <0.00066U
Endrin <0.00006U <0.00006U <0.00006U <0.00004U0 <0.00006U 0.00004J <0.00006U <0.000060  0.00004J
Endrin Aldehyde <0.000220 <0.000220 <0.00024U <0.00023U <0.00024U <0.00023U <0.00024U <0.00024U <0.00023U
HPTCLE <0.00081U <0.00081U <0.00087U <0.00083U <0.00087U <0.00083u <0.00087U <0.00087U <0.00083U
Methoxychlor <0.0017U0  <0.00170 <0.0019U <0.0018U <0.0019U <0.0018U <0.001SU ° <0.0019U <0.0018U
Toxaphene <0.0002U <0.0002U <0.0005U  <0.001U <0.0025U <0.0024U  <0.0025U <0.0025U  <0.0024U
PCB-1016 <0,0006U0 <0.0006U <0.0005U0 <0.0005U <0.00070 <0.0007U <0.0007U  <0.0007U  <0.0007U
pCB-1221 <0.0006U <0.0006U <0.0005U <0.0005U0 <0.0007¢  <0.0007U  <0.0007U  <0.00070  <0.0007U
PCB-1232 <0.0006U <0.0006U <0.0005U0 <0.0005U  <0.0007U <0.00070  <0.0007u  <0,0007u  <0.0007V
P(B-1242 <0.0006U <0.0006U <0.0005U <0.0005U  <0.00070  <0.0007U  <0.0007U <0.0007¢  <0.0007U
PCB-1248 <0.0006U <0.0006U <0.0005U0 <0.00050 <0.00070 <0.0007U <0.0007U  <0.0007U  <0.0007U
PCB-1254 <0.0013U0  <0.0013U <0.001U <0.001U <0.0014U  <0.0013U <0.0014U <0.0014U <0.0013U
PCB-1260 <0.00130  <0.0013U  <0.001U <0.001U <0.00140 <0.0013U «<0.0014U0 <0.0014U <0.0013V
Diazinon <0,0019U  <0.0019U  <0.0019U  <0.002V <0.002V <0.002u <0.00210  <0.0021U  <0.002U

Ethyl Parathion <0.0006U <0.0006U <0.0011U <0.0012U <0.0013U <0.00120 <0.0013U <0.0013U  <0.0012V
Ethy! Trithion <0.0006U <0,0006U <0.0006U <0.0006U <0.00067U <0.00064U <0.0007U <0.0007U  <0.0006U

Ethion <0.0005U0 <0.0005U <0.0005U <0.0005U0  <0.0005U <0.00052U <0.0006U <0.0006U <0.0005U
Malathion <0.0011U0  <0.0011U <0.0006U <0.0006U <0.0006U <0.0006U <0.0006U <0.0007U  <0.0006U
Methyl Parathion<0.0012U  <0.0012U <0.001U <0,00110  <0.00120 <0.0011U <0.0012U0 <0.0012u <0.0011U
2,4-D <0.012V <0.012y 1s I <0.00120 <0.00120 <0.00120 <0.0012U <0.0012U
2,4-DP <0.0065U  <0.0065U 15 IS <0.0065U <0,0065U0 <0.0065U0 <0.0065U  <0.0065U
2,4,5-T <0.002V <0.002U IS IS <0.002V <0.002V <0.002U <0.002u <0.002u

2,4,5-Tp <0,00170  <0.0017V 1S IS <0,0017U0  <0.0017U <0.00170 <0.0017U0 <0.0017U

a-Chlordane <0.00005U <0.00005U <0.00005U <0.00005U <0.0005U0 <0.0005U <0.00005U <0.00005U0 <0.00005U
g-Chlordane <0.00005U0 <0.00005U <0.00005U <0.00005U <0.0005U <0.00050 <0.00005U <0.00005U <0.00005U
Note: MB - Method Blank for the borings indicated.

J - Estimated value below the statistical quantitation limits

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

1S - Insufficient sample to conduct analyses.



Table 5.24. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10.

Summary of organic analytes found in sampled soils.

The occurrence of organic

analyte categories in particular borings {not a sampling or lab contaminant as
evidenced by presence in blanks or rinses) is indicated by an "X" (also see
notes below). See specific sections of Part 5.0 CHEMICAL ANALYTICAL RESULTS
for specific methods and analytes found.

Pesticides

Boring No. Semivolatile Volatile Explosives Herbicides & PCBs
Control Borings

1 - - - 2 X({J)

2 - - - 3 X(J)

3 - - - 2 X(J)
Waste Disposal Borings

4 - - 5 X -

5 5 X(J) /71X - 5 X 1 X(J)

6 b X(J) /1 X - 2 X(J) /1 X 1 X(J)

7 11 X(J) X(J) 2 X(J) 7 4 X 1 X(J)

8 1 X(J) - - -

9 5 X(J) - 1 X(J) 72X -

10 - - 1 X(J) 3 X(J)

1 1 X(J) - 2 X(J) -

12 12 X(J) X{(J) 5 X(J) 1 X(J) 7 1 X
Notes: - no organic analytes of that type found in samples from boring

5 X 5 different analytes of a indicated organic category determined
in samples from specified boring
¥(J) all concentrations reported were estimated values below accurate

quantitation limits.

generally below 1 ppm.
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Antimony (Sb) in Soils
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Figure 5.3. Ammunition Burning Ground - NSWC Crane, Indiana. SWMU#03/10. Antimony

and arsenic concentrations in individual soil samples. A1l samples are

shown in depth sequenceé for each borina. See Figures 5.1 and 5.2 for
poring Tocation and sample depth.
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Cadmium (Cd) in Soils
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Figure 5.4. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10. Cadmium
and chromium concentrations in individual soil samples. A1l samples are
shown in depth sequence for each boring. See Figures &.1 and 5.2 for
borina location and sample depth.
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Copper (Cu) in Soils
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fFigure 5.5. Ammunition Burning Ground - NSWC Crane. Indiana. SWMU#0G3/1G. Copper
and lead concentrations in individual soil samples. A1l samples are
shown in depth sequence for each boring. See Figures 5.1 and 5.2 for
boring location and sample depth.
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Mercury (Hg) in Soils
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Figure 5.6. Ammunition Burning Ground - NSWC Crane. Indiana, SWMU#03/1(0. Mercury
and nickel concentrations in individual soil samples. All samples are
shown in depth sequence for each boring. See Figures 5.1 and 5.2 for
boring location and sample depth.
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Selenium (Se) in Soils
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Figure 5.7. Ammunition Burning Ground -~ NSWC Crane, Indiana, SWMU#03/10. Selenium
and silver concentrations in individual soil samples. A1l samples are
shown in depth sequence for each boring. See Figures 5.1 and 5.2 for
boring location and sample depth.
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Zinc (Zn) in Soils
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Figure 5.8. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10. Zinc and
aluminum concentrations in individual soil samples. All sampies are
shown in depth sequence for each boring. See figures 5.1 and 5.2 for
pboring location and sample depth.
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Barium (Ba) in Soils

Ba (mg/kg)
10000 -

-t -l Pt o |

LR ARHAN AR

o g

5 6 7 8
Boring Number

d
N
E
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Figure 5.9. Ammunition Burning Ground - NSWC Crane. Indiana. SWMU#03/10. Barium and
cobalt concentrations in individual soil samples. A11 samples are shown
in depth sequence for each boring. See Figures 5.1 and 5.2 for boring
location and sawmple depth.
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Iron (Fe) in Soils
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Figure 5.10. Ammunition Burning Ground - NSWC Crane, Indiana. SWMU#03/10. Iron
and magnesium concentrations in individual soil samples. A1l samples
are shown in depth sequence for each boring. See Figures 5.1 and 5.2
for boring location and sample depth.
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- Manganese (Mn) in Soils
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Figure 5.11. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10. Manganese
and tin concentrations in individual soil samples. A1l samples are
shown in depth sequence for each boring. See Figures 5.1 and 5.2 for
boring location and sample depth.
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Sodium (Na) in Soils
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figure 5.12. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10. Sodium
and total phosphorus concentrations in individual soil samples. A1l
sampies are shown in depth sequence for each boring. See Figures 5.1
and 5.2 for boring location and sample depth.
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Beryllium (Be) in Soils
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Figure 5.13. Ammunition Burning Ground - NSWC Crane, Indiana, SWMU#03/10. EBeryllium

concentrations in individual soil samples. A1l laboratory results for

beryiiium are qualified in that spike sampie recoveries werc not withis

control limits. Al) samples are shown in depth sequence for each
boring. See Figures 5.1 and 5.2 for boring location and sample depth.
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Sodium (Na) in Soils
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Beryllium (Be) in Soils
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Figure 5.13A. Ammunition Burning Ground - NSWC Crane, Indiana., SWMU#03/10. Mean
beryllium concentrations in individual soil samples. AN iaboratory
results for beryllium are qualified in that spike sample reCoveries were

not within control 1imits. See Figures 5.1 and 5.2 for boring location
and sample depth.
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& 810 16 20 30 40 50 70 100 140
i T

HYDROMETER
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10 90
0 100
500 100 0 1 . 05 0.0t 0.005 Q.001
GRAIN SIZE IN MILLIMETERS
SAND
COBBLES = BT l — SILT or CLAY
e PL P GS NAT W,7%2 ORG,A
40 20 20 2.70 st 25.0 3.1 CRANE ABG
CLASSFICATION
QLAY (CL), BROWN; WITH SAND
03/10-6-90  SAMPLE NO.
DEPTH/ELEV ~ 5.0~55 DATE

GRADATION CURVE

LABORATORY USAE WES — STF/GL
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS

HYDROMETER
6 4 3 2 T‘; 1 % % 3 3 4 6 810 16 20 30 40 50 70 100 140 200 0
100 T T T T MM 7T T T T T T T
90 \‘ 10
80 20
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. 5
5 60 s 0 @
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E 40 = 60 ©
L) \ E
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a 30 \\J 70 &J
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| e
20 \\\ 8O
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o
10 ~———190
0 100
500 100 50 10 5 1 05 0.1 0.05 001  0.005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FNE COARSE | VEDIUM B FINE SLT or CLAY
W - PL Pl GS NAT W.% ORG.%
37 17 20 2.70 gst 11.0 3.2 PROVECT CRANE ABG
CLASSFICATION

SANDY CLAYEY GRAVEL (GC), GRAY
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

“GRADATION CURVE

LABORATORY USAE WES ~ STF/GL

BORING NO.
DEPTH/ELEV

03/10-8-90  SAMPLE NO. 1A

0.5-1.0 DATE

01 OCT 90
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
& 4 3 2 1"; 1 '% ';15 : 3 4 b 810 16 20 30 40 50 70 100 140 200 .
100 I T 7\ T T T T T T T 1T 0
\
90 \ 10
80 J\ 20
70 \h 30
= " 0 5
60 40 5
R :
> Y @
03] 50 \\ 50 EJ
& N 0
z %
L 8
= 40 ,\\ 60 e
o] s o}
& A O
ul N 4
a 30 \ 70 :li"
S
20 e 80
N
4
10 ~_ 90
¥
0 ™ 100
500 100 50 10 5 1 . 0.5 0.1 0.05 0.01 0.005 0.001
GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE ] FNE COARSE |  MEDWM T FINE SILT or CLAY
L PL Pl GS NAT W% ORG, %
47 38 11 2.40 ST 17.7 7.1 PROJECT CRANE ABG
CLASSFICATION
SANDY SILTY GRAVEL (GM), DARK BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  03/10-9-90  SAMPLE NO.
DEPTH/ELEY  0.5-0.8 DATE

GRADATION CURVE

LABORATORY USAE WES — STF/CL
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
o 6 43 2 T 13 3 % 3 4 6 810 1620 30 40 50 70 100 140 200 0
vl T T T T WMoy 7 T T HTIT
90 10
80 \ 20
|
70 . %
k c
| g .
Z 60 R i o
L;J \\ i
[s2]
>~
@ 50 \-\\ 5 &
o T wn
Y N 14
™ ™o o
E 40 b 60 ©
3 g
& \ &
a 30 \ 70 l&.l
N
20 s 80
\"K\
10 N 90
PT
Suan 1
0 ) 100
500 00 50 10 5 Y 01 005 001 0005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES TOARSE LG CORE | VEDIUM T FINE SLT or CLAY
L oy [Py Plogg |S 270 er |MT¥W%E 199 |RGE gp PROJECT  CRANE ABG
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORNG NO. ~ 03/10-9-80  SAWPLENO. 24
DEPTH/ELEV 4.0-45 DATE 01 OCT 90
CRADATION CURVE LABORATORY USAE WES — STF/GL




OL-DO

U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

6§ 43 2 T 1% 3 3 3 4 6 810 16 20 30 40 50 70 100 140 200 0
100 I ! 1T T W T T TTT0 T T TTT
90 \\ 10
x\
80 A\ 20
X
70 20
\« .
Z 50 N 0 2
W
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> N 0
D 50 o S
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z N S
Lt ol
Q Ld
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& 30 : N 70 &
\\
20 80
|
10 A 90
° L*NQ‘,_‘__L‘
e Y
o 100
500 100 50 10 5 Y 01 005 001 0005 0.001
GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES DOARSE ] FNE COARSE | MEDIUM | FINE ST or CLAY
L PL Pi GS NAT W% ORG,%
27 15 12 270 st 11.8 46 | oROUECT  CRANE ABG
CLASSFICATION
SANDY CLAYEY GRAVEL (GC), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  03/10-9-90  SAMPLENO.  3A
DEPTH/ELEV 55-86.0 DATE 01 0OCT 90
CRADATION CURVE LABORATORY USAE WES — STF/GL




L1-DO

/

U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
§ 43 2 T 13 33 34 6 B10 16 20 30 40 50 70 100 140 200
100 T T I I T 77T T T[] 0
90 10
80 \ET 20
70 X
5 E
= 4]
5 60 \\ 40 5
Y] \h =
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> \n\ [V}
o 59 - 50 &
G - 2
T o)
E 40 \ 60 o
g z
¢ &
a 30 70 ul
Q
20 80
10 90
0 100
500 100 50 10 5 1 05 01 005 001 0005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | MEDIUM | FINE SLT or CLAY
w PL Pl S NAT W,% ORG.%
58 23 35 2.70 esr 23.3 4.0 PROJECT CRANE ABG
QLASSFICATION
QLAY (CH), BROWN; TRACE OF SAND
BORING NO. 03/ 10-10-60 SAMPLE NO. 1A
e — . DEPTH/ELEV ~ 3.0~35 DATE 01 OCT 90
GRADATION CURVE | LABORATORY USAE WES — STF/GL




¢l-0

U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 2 T 1% 33 3 4 5 810 1620 30 40 50 70 100 140 200
100 T T CTS T T T T T T T 0
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d 30 ‘\\ 70 U
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Y
20 ~—180
10 90
0 100
500 100 50 10 5 105 01 005 001 0005 0.001
CRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE { FNE COARSE | VEDIUM ] FINE SILT or CLAY
L PL Pl GS NAT W% ORG.%
47 20 27 270 st 11.6 3.0 PROECT  CRANE ABG
CLASSFICATION

CRAVELLY SANDY CLAY (CL), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

GRADATION CURVE

DEPTH/ELEY  7.0-7.5 DATE

BORING NO. 03/10-10-90 SAMPLE NO. 2A

01 OCT 90
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U.S. STANDARD SIEVE OPENING N INCHES

les

U.S. STANDARD SIEVE NUMEERS

HYDROMETER

[ 4 3 2 T% 1 % _; 3 4 & 810 16 20 30 40 50 70 100 140 200 0
100 T x NC T T T T T T T 1
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10 = 90
I e
0 100
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 Q.001
CRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FINE COARSE | VEDIUM | FINE SLT or CLAY
w AL Pl 6S NAT W.% ORG,%
3 19 12 270 &St 28.4 3.0 PROJECT  CRANE ABG
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), GRAY
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO. ~ 03/10-11-90 SAMPLENO. 1A
DEPTH/ELEV 40-4.5 DATE 01 OCT 90
GRADATION CURVE LABORATORY USAE WES — STF/GL
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYOROMETER

6§ 43 2 17 15 3 2 34 6 810 1620 30 40 50 70 100 140 200 0
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a 30 70 W
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20 P\\ 80
\ .
10 90
o 100
500 100 50 10 5 1. 05 01 005 001 0005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES DOARSE | FINE COARSE | MEDIUM ] FINE SILT or CLAY
LL PL = GS NAT W.% ORG.%
35 18 17 2.70  Est 21.1 3.5 PROVECT CRANE ABG
CLASSFICATION
GRAVELLY SANDY CLAY (CL), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  03/10 SAMPLE NO. 1A
T — ——e DEPTH/ELEV 3.5-4.0 DATE 01 0CT 90
GRADATION CURVE LABORATORY USAE WES — STF/CL




G1L-0

U.S. STANDARD SIEVE QPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

6 43 2 T 15 33 34 6 810 16 20 30 40 50 70 100 140 200
100 —TTT NOT T TTTT 1 el x T T 1 0
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1
80 ™ 20
\\
N
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- N L
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]
L 1 %
o e o
E 40 \ 60 O
¢ 30 - 70

20 80

<K
10 ——90
0 100
500 10 50 10 5 T 05 31 005 001 0.005 0.001
GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE ] FNE COARSE | MEDIUM ] FINE SILT or CLAY
n PL Pl GS NAT W% ORG.%
27 18 9 270 Est 16.8 29 | oRoUECT  CRANE ABG
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  03/10- -90 SAMPLENO.  2A
. DEPTH/ELEV  6.0-7.0 DATE 01 OCT 90
GRADATION CURVE LABORATORY USAE WES — STF/GL
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
6§ 43 2 1 13 3 3 3 4 6 810 1620 30 40 50 70 100 140 200
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20 N N 80
10 ™ 90
0 100
500 100 50 10 05 01 005 001  0.005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | MEDIUM | FINE SILT or CLAY
L PL Pl GS NAT W,% ORG.%
270 et 234 3.6 PROJECT ABG
CLASSFICATION
SANDY CLAY (CL), GRAY; WITH GRAVEL CRANE, IN

BORING NO. WES-VF1-87  SAMPLE NO. 1

GRADATION CURVE

LABORATORY USAE WES — STF/GL

DEPTH/ELEV 10 =19 DATE 04 MAR 91




SIEVE ANALYSIS

PROJECT: ABG
‘ CRANE, IN

osORING: WES-VF1-~87 SAMPLE: 1 DF: MD2791 .DAT
DEPTH: 1.0' - 1.5' DATE: 04 MAR 91

NO-LIMITS~-RAN GS: 2.70 est WC: 23.40 OC: 3.60
CLASSIFICATION: 108
SANDY CLAY (CL), GRAY; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 462.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 66.3 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/4 in 19.100 100.0 .0
5.2 1/2 in 12.500 98.9 1.1
7.4 3/8 in 9.500 97.3 2.7
12.6 No 3 6.350 94.6 5.4
2.5 No 4 4.750 94.0 6.0
3.7 No 6 3.350 93.2 6.8
5.3 No 10 2.000 92.1 7.9
1.0 No 16 1.180 90.7 9.3
1.6 No 20 .850 89.8 10.2
2.1 No 30 .600 89.2 10.8
2.8 No 40 .425 88.2 11.8
3.5 No 50 .300 87.2 12.8
4.2 No 70 .212 86.2 13.8
5.8 No 100 .150 84.0 16.0
8.8 No 140 .106 79.8 20.2
12.0 No 200 .075 75.4 24.6
HYDROMETER:
RDGS TEMP
27.3 23.5 .0430 60.7 39.3
26.0 23.5 .0309 57.8 42.2
23.9 23.5 .0224 53.2 46.8
18.6 23.5 .0122 41.5 58.5
16.0 23.5 .0089 35.7 64.3
13.0 23.5 .0065 29.1 70.9
11.3 22.5 .0047 24.9 75.1
9.3 22.0 .0034 20.3 79.7
5.3 21.5 .0014 11.2 88.8

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

1
N
TRR
S O

EDE

C-17
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U.S, STANDARD SIEVE OPENING N INGHES

USS. STANDARD SIEVE NUMBERS

HYDROMETER
6 43 213 13 1 3 3 4 6 810 16 20 30 40 50 70 100 140 200 o
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | VEDIUN | FINE SLT or CLAY
L PL Pl GS NAT W.7% ORG.%
270 &1 141 1.3 PROJECT  ABG
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), BROWN CRANE, IN

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

LABORATORY USAE WES - STF/GL

BORING NO. WES-VF1—~87  SAMPLE NO. 2
DEPTH/ELEY  1.5' = 3.0’ DATE 04 MAR 91




SIEVE ANALYSIS

PROJECT: ABG
CRANE, IN

BORING: WES-VF1-87 SAMPLE: 2 DF: MD2791 .DAT
DEPTH: 1.5' - 3.0' DATE: 04 MAR 91

NO-LIMITS-RAN GS: 2.70 est WC: 14.10 oC: 1.30
CLASSIFICATION: 126
GRAVELLY CLAYEY SAND (SC), BROWN

TOTAL WEIGHT OF SAMPLE: 871.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 74.0 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 1 in 25.000 100.0 .0
20.7 3/4 in 19.100 97.6 2.4
27.3 1/2 in 12.500 94.5 5.5
13.4 3/8 in 9.500 93.0 7.0
33.0 No 3 6.350 89.2 l10.8
12.2 No 4 4.750 87.8 12.2
18.1 No 6 3.350 85.7 14.3
29.4 No 10 2.000 82.3 17.7
3.1 No 16 1.180 78.9 21.1
4.9 No 20 .850 76.9 23.1
6.2 No 30 .600 75.4 24.6
7.3 No 40 -425 74.2 25.8
8.2 No 50 .300 73.2 26.8
9.2 No 70 .212 72.1 27.9
11.3 No 100 -150 69.7 30.3
18.2 No 140 .106 62.1 37.9
29.8 No 200 .075 49.2 50.8
HYDROMETER:
RDGS TEMP :
21.1 23.5 .0462 37.6 62.4
18.0 23.5 .0337 32.2 67.8
16.5 23.5 .0242 29.5 70.5
12.9 23.5 .0129 23.1 76.9
11.0 23.0 .0093 19.6 80.4
9.5 23.0 .0067 17.0 83.0
8.4 22.5 .0048 14.8 85.2
7.2 22.0 .0034 12.5 87.5
5.1 21.5 .0014 8.7 91.3
PERCENT GRAVEL = 12.2
PERCENT SAND = 38.6
PERCENT FINES = 49.2

EDE

C-19
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMEERS HYDROMETER
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GRAIN SIZE IN MLLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COMRSE | MEDIUM | FINE SILT or CLAY
w AL Pl GS NAT W,% ORG.%
270 & 16.6 2.3 PROJECT  ABG
CLASSFICATION
SANDY CLAY (CL), BROWN; WITH GRAVEL CRANE, IN

BORING NO. WES-VF2-87  SAMPLE NO. 1

DEPTH/ELEV 05" = 1.0 DATE 04 MAR 91

GRADATION CURVE LABORATORY USAE WES -~ STF/GL




. PROJECT: ABG

CRANE, IN

BORING: WES-VF2-87 SAMPLE: 1 DF
DEPTH: 0.5' - 1.0' DATE: 04 MAR 91
NO-LIMITS-RAN GS: 2.70 est WC: 16.60
CLASSIFICATION: 144
SANDY CLAY (CL), BROWN; WITH GRAVEL
TOTAL WEIGHT OF SAMPLE: 567.9 gms.
PARTIAL WEIGHT AFTER SPLIT: 58.7 gms.
WEIGHTS SIEVE SIZE OPENING
gm. or NUMBER mm FINER
.0 3/4 in 19.100 100.0
16.9 1/2 in 12.500 97.0
5.2 3/8 in 9.500 96.1
14.8 No 3 6.350 93.5
3.2 No 4 4.750 92.9
2.4 No 6 3.350 92.5
4.3 No 10 2.000 21.8
-3 No 16 1.180 91.3
.4 No 20 .850 91.1
.6 No 30 .600 90.8
.8 No 40 -425 90.5
1.0 No 50 .300 90.2
1.7 No 70 .212 89.1
3.9 No 100 .150 85.7
9.2 No 140 .106 77.4
14.0 No 200 .075 69.9
HYDROMETER:
RDGS TEMP
22.4 23.5 .0456 56.1
20.2 23.5 .0330 50.6
18.5 23.5 .0237 46.4
14.6 23.5 .0127 36.7
12.1 23.5 .0092 30.5
10.3 23.0 .0066 25.8
9.2 22.5 .0048 22.8
8.0 22.0 .0034 19.6
6.2 22.0 .0014 15.1

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

SIEVE ANALYSIS

i
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PERCENT CUMULATIVE
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U.S. STANDARD SIEVE OPENING N INCHES

U.S, STANDARD SIEVE NUMEERS

HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES DOARSE | FNE COARSE | MEDIUN { FINE SLT or CLAY
L PL PI GS NAT W, ORG,%
270 et 1.3 25 PROVECT  ABG
CLASSFICATION
SANDY CLAY (CL), BROWN: WITH GRAVEL CRANE, IN

LABORATORY USAE WES — STF/GL

BORING NO.  WES-VF2-87  SAMPLE NO. 2
DEPTH/ELEY 25" - 3.0’ DATE 04 MAR 91




PROJECT: ABG

SIEVE ANALYSIS

CRANE, IN

BORING: WES-VF2-87

DEPTH: 2.5' - 3.0'

NO-LIMITS-RAN GS
CLASSIFICATION: 162

.
.

2.70 est

SAMPLE: 2
DATE:

DF:
04 MAR 91

WC: 11.30

SANDY CLAY (CL), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

WEIGHTS SIEVE SIZE OPENING

gm. or NUMBER
.0 3/4 in
19.6 1/2 1n
2.6 3/8 in
14.8 No 3
6.7 No 4
7.1 No 6
7.4 No 10
1.2 No 16
1.6 No 20
2.0 No 30
2.4 No 40
2.8 No 50
3.7 No 70
6.3 No 100
11.9 No 140
17.5 No 200
HYDROMETER:
RDGS TEMP
27.1 24.0
25.4 24.0
23.0 24.0
17.0 24.0
14.4 23.5
13.1 23.0
11.8 22.5
10.0 22.0
7.4 21.5

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

I |

AN

N WX

[ I )
W o

PERCENT CUMULATIVE

541.0 gms.

74.5 gnms.
mm FINER
19.100 100.0
12.500 96.4
9.500 95.9
6.350 93.2
4.750 91.9
3.350 90.6
2.000 89.2
1.180 87.8
.850 87.3
.600 86.8
.425 86.4
.300 85.9
.212 84.8
.150 81.7
.106 75.0
.075 68.3
.0426 52.1
.0308 48.9
.0224 44.3
.0123 32.9
.0090 27.8
.0065 25.1
.0047 22.4
.0034 18.8
.0014 13.7

C-23

MD2791

OC: 2.50

PERCENTS
.o

OV W
L] [ ]
R .

12.2
12.7
13.2
13.6
14.1
15.2
18.3
25.0
31.7

47.9
51.1
55.7
67.1
72.2
74.9
77.6
81.2
86.3

EDE



»

¥

v2-0O

U.S. STANDARD SIEVE OPENING N INGHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 2 B 13 33 3 4 6 810 1620 30 40 5 70 100 140 200 :
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FINE COMRSE | MEDIUM | FINE SLT or CLAY
w L Pl GS NAT W% ORG.%
270 st 10.8 2.0 PROJECT  ABG
CLASSFICATION

SANDY CLAYEY GRAVEL (GC), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

CRANE, IN
BORING NO. WES-VF2-87  SAMPLE NO. 3

GRADATION CURVE

LABORATORY USAE WES - STF/GL

DEPTH/ELEV 38 - 4.3 DATE 04 MAR 91




~PROJECT: ABG
CRANE,

SIEVE ANALYSIS

IN

BORING: WES-VF2-87

DEPTH: 3.8' - 4.3!

NO-LIMITS-RAN GS:
CLASSIFICATION: 180

SANDY CLAYEY GRAVEL (GC),

SAMPLE: 3

DATE:

2.70 est

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

725.7

DF:

04 MAR 91

WC: 10.80

BROWN

gms‘

77.4 gms.

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING

gm. or NUMBER
.0 2 in
168.3 1.5 in
53.4 1 in
12.7 3/4 in
38.6 1/2 in
18.8 3/8 in
65.8 No 3
34.3 No 4
36.3 No 6
44.1 No 10
10.4 No 16
15.0 No 20
18.5 No 30
21.4 No 40
23.9 No 50
27.4 No 70
33.4 No 100
39.5 No 140
44.2 No 200
HYDROMETER:
RDGS TEMP
15.5 24.0
14.5 24.0
13.1 24.0
10.2 24.0
9.5 23.5
8.3 23.0
7.3 22.5
6.0 22.0
4.1 21.5

PERCENT GRAVE
PERCENT SAND
PERCENT FINES

L

I

Wy
TR

oMol

mm
50.000
37.500
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

.0483
.0345
.0247
.0131
.0094
.0067
.0049
.0035
.0015

MD2791 DT

oc: 2.0

PERCENT CUMULRTTVE

FINER
100.0
76.8
69.5
67.7
62.4
59.8
50.7
46.0
41.0
34.9

30.2
28.2
26.6
25.3
24.1
22.6
19.9
17.1
15.0

=
WM ANNDY O

* % & & ¢ & 0
PNNOOUO W

C-25

PERCENIS

4
3.2
W5
%3
I7.H
2T 2
£3. 2
55D
9.8
5. U

5320 2
FR.®
A G
AT
5%
PA/ R
H2.1
¥2.%
HED.. P

B8
9.4
.4
2.5
23R..5
4.0
4B
I5.%
BT.2

EDE
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U.S. STANDARD SIEVE OPENING N INCHES US. STANDARD SIEVE NUMEERS HYDROMETER

6 4.3 2 7 13 33 34 6 B10 1620 30 40 5 70 100 140 200
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0 100
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COME | e COMRSE | VEDIUN ] FINE SLT or CLAY
L PL Pl S NAT W% ORG.%
270 st 17.3 33 | proEelT  ABG
CLASSFICATION
CLAYEY SAND (SC), BROWN CRANE, IN

BORING NO. WES—-3-VF2-87 SAMPLE NO. 3A

- DEPTH/ELEY 43" - 45’ DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES - STF/GL




PROJECT: ABG

SIEVE ANALYSIS

CRANE, IN

BORING: WES-3-VF2-87 SAMPLE:
DEPTH: 4.3' - 4.5'

NO-LIMITS-RAN
CLASSIFICATION: 198

GS: 2.70 est

CLAYEY SAND (SC), BROWN

TOTAL WEIGHT OF SAMPLE:

PARTTIAL WEIGHT AFTER SPLIT:

WEIGHTS SIEVE SIZE

gn. or NUMBER
.0 3/8 in
1.2 No 3
1.4 No 4
3.2 No 6
4.4 No 10
4.3 No 16
6.9 No 20
9.4 No 30
12.2 No 40
15. No 50
19.7 No 70
26.3 No 100
32.0 No 140
35.7 No 200
HYDROMETER:
RDGS TEMP
11.5 23.5
16.4 23.5
10.1 23.5
8.0 23.5
7.0 23.0
5.8 23.0
5.2 22.5
4.2 22.0
3.1 21.5

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

tiuu

3A DF:
DATE: 04 MAR 91
wC: 17.30
154.7 gms.
61.8 gms.
OPENING
mm FINER
9.500 100.0
6.350 99.2
4.750 98.3
3.350 96.3
2.000 93.4
1.180 86.9
.850 83.0
.600 79.2
.425 75.0
.300 70.6
.212 63.6
«150 53.7
-106 45.0
.075 39.4
.0507 28.1
.0362 25.4
. 0257 24.7
.0135 19.7
.0096 17.0
.0069 14.2
.0049 12.5
.0035 9.8
.0015 7.0

1.7
8.5)
9.4

MD2791

ocC: 3.30

PERCENT CUMULATIVE

C-27

PERCENTS

.DAT

EDE
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U5, STANDARD SIEVE OPENING N INCHES 1S, STANDAHY SIEVE MUMEER HYDROMETER '
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | WEDIUM | FINE SLT or CLAY
LL H.. PI @ 7 7O £eT NAT w;% 1 1 4 ORG.X 1 6
270 st PROJECT  ABG
CLASSFICATION
SANDY CLAYEY GRAVEL (GC), BROWN CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-VF2-87 SAMPLE NO. 4
DEPTH/ELEV 55 - 6.0 DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES — STF/GL




~ PROJECT: ABG

SIEVE ANALYSIS

CRANE, IN

BORING: WES-3-VF2-87 SAMPLE: 4

DEPTH: 5.5' - 6.0°

NO-LIMITS-RAN GS
CLASSIFICATION: 216

2.70 est

DATE:

DF:

04 MAR 91

WC: 11.40

SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

638.6 gms.

77.4 gms.

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE O
gm. or NUMBER
.0 1.5 in
82.0 1 in
52.4 3/4 in
70.1 1/2 in
28.2 3/8 in
87.4 No 3
34.3 No 4
35.1 No 6
44.0 No 10
13.8 No 16
18.4 No 20
21.2 No 30
23.1 No 40
24.6 No 50
26.9 No 70
31.5 No 100
37.9 No 140
44.4 No 200
HYDROMETER:
RDGS TEMP
14.5 23.5
13.8 23.5
12.2 23.5
9.5 23.5
8.9 23.0
7.9 23.0
7.0 22.5
6.0 22.0
4.1 21.5

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

55.5
30.8
13.7

PENING
mm
37.500
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

.0494
.0351
.0252
.0133
.0095
.0068
.0049
.0035
.0015

MD2791 .DAT

ocC: 1.60

PERCENT CUMULATIVE

FINER
100.0
87.2
79.0
68.0
63.6
49.9
44.5
39.0
32.1

26.4
24.5
23.3
22.5
21.9
21.0
19.0
16.4
13.7

. * *

NWHLUTOO®OY
*
DV AWOURNNDN

C-29

PERCENTS

.0
12.8
21.0
32.0
36.4
50.1
55.5
61.0
67.9

73.6
75.5
76.7
77.5
78.1
79.0
81.0
83.6
86.3

90.3
90.8
91.8
93.6
94.1
94.7
95.4
96.1 -
97.4

EDE
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U.S. STANDARD SIEVE OPENING N INCHES

© U.S. STANDARD SIEVE NUMEERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FINE COARSE | VEDIUM | FINE SILT or CLAY
1R PL Pl GS NAT W.% ORG,%
270 e 13.3 2.0 PROJECT  ABG
CLASSFICATI
CATION CRANE, IN

SANDY CLAYEY GRAVEL (GC), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

GRADATION CURVE

LABORATORY USAE WES — STF/GL

BORING NO. WES-VF2-87  SAMPLE NO. 5
DEPTH/ELEV 70" =18 DATE 04 MAR 91




SIEVE ANALYSIS

PROJECT: ABG
‘ CRANE, IN

LORING: WES-VF2-87 SAMPLE: 5 DF: MD2791A .DAT
DEPTH: 7.0' - 7.5' DATE: 04 MAR 91

NO-LIMITS~RAN GS: 2.70 est WC: 13.30 OC: 2.00
CLASSIFICATION: 234
SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE: 566.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.8 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 1 in 25.000 100.0 .0
34.4 3/4 in 19.100 93.9 6.1
68.9 1/2 in 12.500 81.8 18.2
35.3 3/8 in 9.500 75.5 24.5
70.8 No 3 6.350 63.0 37.0
35.5 No 4 4.750 56.8 43.2
32.9 No 6 3.350 51.0 49.0
37.6 No 10 2.000 44.3 55.7
7.2 No 16 1.180 38.5 61.5
10.2 No 20 .850 36.1 63.9
11.9 No 30 .600 34.7 65.3
13.2 No 40 .425 33.7 66.3
14.3 No 50 .300 32.8 67.2
16.0 No 70 .212 31.4 68.6
19.6 No 100 .150 28.5 71.5
24.3 No 140 .106 24.7 75.3
28.6 No 200 .075 21.2 78.8
HYDROMETER:
RDGS TEMP
12.5 24.0 .0497 16.5 83.5
10.8 24.0 . 0357 14.3 85.7
10.6 24.0 . 0253 14.0 86.0
8.9 24.0 .0132 11.8 88.2
8.5 23.0 . 0095 11.1 88.9
7.8 23.0 .0068 10.2 89.8
6.8 22.5 .0049 8.7 91.3
6.0 22.0 .0035 7.6 92.4
3.3 21.5 .0015 4.0 96.0
PERCENT GRAVEL = 43.2
PERCENT SAND = 35.6
PERCENT FINES = 21.2

EDE

C-31
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US. STANDARD SIEVE NUMBERS

U,S. STANDARD SIEVE OPENING N INCHES HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FINE COARSE | MEDIUM | FINE SLT or CLAY
L PL Pl GS NAT W% ORG,%
270 &St 10.0 3.4 PROJECT ABG
CLASSFICATION RANE. IN

GRAVELLY SANDY CLAY (CL), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

GRADATION CURVE

LABORATORY USAE WES - STF/GL

BORING NO. WES—3~VF3-87 SAMPLE NO. 1
DEPTH/ELEY 0.5 - 1.0’ DATE 04 MAR 91




SIEVE ANALYSIS

PROJECT: ABG
CRANE, IN

BORING: WES-3-VF3-87 SAMPLE: 1

DF: MD2791 .DAT

DEPTH: 0.5' - 1.0' DATE: 04 MAR 91

NO-LIMITS~RAN
CLASSIFICATION: 252

GS: 2.70 est WC: 10.00 ocC: 3.40

GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 468.4 gms.

PARTIAL WEIGHT AFTER SPLIT:

63.5 gms.

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING

agm. or NUMBER mm
.0 1 in 25.000
17.3 3/4 in 19.100
10.0 1/2 in 12.500
3.6 3/8 in 9.500
25.3 No 3 6.350
11.6 No 4 4.750
10.9 No 6 3.350
14.9 No 10 2.000
2.2 No 16 1.180
3.3 No 20 .850
4.2 No 30 .600
5.1 No 40 .425
6.0 No 50 .300
7.6 No 70 .212
11.4 No 100 .150
16.9 No 140 .106
22.0 No 200 .075
HYDROMETER:
RDGS TEMP .
19.5 23.5 .0470
17.6 23.5 .0339
14.5 23.5 .0247
10.0 23.5 .0133
7.7 23.0 .0096
6.3 23.0 .0068
5.2 22.5 .0049
4.5 22.0 .0035
3.1 21.5 .0015
PERCENT GRAVEL = 14.5
PERCENT SAND = 33.2
PERCENT FINES = 52.3

PERCENT CUMULATIVE
FINER PERCENTS

100.0 .0
96.3 3.7
94.2 5.8
93.4 6.6
88.0 12.0
85.5 14.5
83.2 16.8
80.0 20.0
77.2 22.8
75.9 24.1
74.7 25.3
73.6 26.4
72.5 27.5
70.4 29.6
65.7 34.3
58.7 41.3
52.3 47.7
39.4 60.6
35.6 64.4
29.4 70.6
20.4 79.6
15.6 84.4
12.8 87.2
10.4 89.6

8.8 91.2
5.8 94.2

EDE
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V.S, STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMEERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | WEDIUM | FINE SILT or CLAY
tw PL Pl GS NAT W,7% ORG,R
270 &t 12.7 23 | prosEeT  ABG
CLASSFICATION
SANDY CLAYEY GRAVEL (GC), BROWN CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-WF3-87 SAMPLE NO.
. DEPTH/ELEV  25' = 30°  DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES - STF/GL




SIEVE ANALYSIS

""™ROJECT: ABG
CRANE, IN

BORING: WES-3-VF3-87 SAMPLE: 2 DF: MD2791 .DAT

DEPTH: 2.5' - 3.0' DATE: 04 MAR 91

NO-LIMITS~-RAN GS: 2.70 est WC: 12.70
CLASSIFICATION: 270
SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE: 594.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 67.0 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

oC: 2.30

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER
.0 2 in 50.000 100.0
113.8 1.5 in 37.500 80.9
.0 1 in 25.000 80.9
27.8 3/4 in 19.100 76.2
27.7 i/2 in 12.500 71.5
12.5 3/8 in 9.500 69.4
25.9 No 3 6.350 65.1
18.2 No 4 4.750 62.0
12.3 No 6 3.350 60.0
16.1 No 10 2.000 57.2
4.0 No 16 1.180 53.8
6.4 No 20 .850 51.8
8.7 No 30 . 600 49.8
11.2 No 40 .425 47.7
13.5 No 50 .300 45.7
17.8 No 70 .212 42.0
25.0 No 100 .150 35.9
32.3 No 140 .106 29.6
37.5 No 200 .075 25.2
HYDROMETER:
RDGS TEMP
13.0 23.0 .0501 17.8
12.3 23.0 .0356 16.8
11.1 23.0 .0255 15.2
8.3 23.0 .0135 11.4
7.0 23.0 .0096 9.6
6.1 23.0 .0069 8.4
5.1 22.5 .0049 6.9
4.0 22.0 .0035 5.3
2.3 21.5 .0015 2.8
PERCENT GRAVEL = 38.0
PERCENT SAND = 36.8
PERCENT FINES = 25.2

.—-13%

PERCENTS

.0
19.1
19.1
23.8
28.5
30.6
34.9
38.0
40.0
42.8

46.2
48.2
50.2
52.3
54.3
58.0
64.1
70.4
74.8

82.2
83.2
84.8
88.6
90.4
91.6
93.1
94.7
97.2

EDE

.
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US. STANDARD SIEVE NUMBERS

U.S. STANDARD SIEVE OPENING N INCHES HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES DOURSE ] FNE CORSE | MEDIUM ] FINE SLT or CLAY
W PL Pl GS NAT W.% ORG,%
270 et 10.9 2.2 PROVECT  ABG
QLASSFICATION CRANE, IN

SANDY CLAYEY GRAVEL (GC), BROWN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

GRADATION CURVE

LABORATORY USAE WES - STF/GL

BORING NO. WES=3-VF3~87 SAMPLE NO. 3
DEPTH/ELEY 40" ~ 4.5 DATE 04 MAR 91




 ROJECT: ABG

SIEVE ANALYSIS

CRANE, 1IN

BORING: WES-3~-VF3-87 SAMPLE: 3

DEPTH: 4.0' - 4

NO-LIMITS~RAN GS: 2.70 est

CLASSIFICATION: 288

.5' DATE:

DF:

04 MAR 91

WC: 10.90

SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

658.8

gns.

73.2 gns.

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING

gm. or NUMBER
.0 1.5 in
68.7 1 in
27.1 3/4 in
66.2 _ 1/2 in
25.7 3/8 in
84.8 No 3
39.0 No 4
33.4 No 6
37.4 No 10
8.4 No 16
11.4 No 20
13.4 No 30
15.1 No 40
16.5 No 50
19.0 No 70
24.4 No 100
31.6 No 140
37.5 No 200
HYDROMETER:
RDGS TEMP
'17.3 23.5
15.0 23.5
13.7 23.5
10.6 23.5
9.1 23.0
8.3 23.0
7.2 22.5
5.7 22.0
3.3 21.5
PERCENT GRAVEL = 47.3
PERCENT SAND = 32.2
PERCENT FINES = 20.5

mm
37.500
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

.0481
.0347
.0249
.0132
. 0095
. 0067
.0049
. 0035
.0015

MD2791 .DAT

ocC: 2.20

PERCENT CUMULATIVE

FINER
100.0
89.6
85.5
75.4
71.5
58.6
52.7
47.6
42.0

37.2
35.4
34.3
33.3
32.5
31.1
28.0
23.9
20.5

15.9

-7

PERCENTS

.0
10.4
14.5
24.6
28.5
41.4
47.3
52.4
58.0

62.8
64.6
65.7
66.7
67.5
68.9
72.0
76.1
79.5

84.1
86.2
87.3
90.2
91.6
92.4
93.4
94.9
97.2

EDE
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FNE COARSE | VEDIUM | FINE SILT or CLAY
s PL Pl GS NAT W% ORG.X
2,70 st 21.2 4.2 PROJECT  ABG
QLASSFICATION
SANDY CLAY (CL), GRAY: TRACE OF GRAVEL CRANE, IN
BORING NO. WES-3-VF4-87 SAMPLE NO. 1
DEPTH/ELEV 05 - 10 DATE 04 MAR 91

GRADATION CURVE

LABORATORY USAE WES - STF/GL




ROJECT: ABG

CRANE, IN
BORING: WES-3-VF4-87 SAMPLE: 1 DF:
DEPTH: 0.5' - 1.0' DATE: 04 MAR 91
NO-LIMITS-RAN GS: 2.70 est WC: 21.20
CLASSIFICATION: 306

SANDY CLAY (CL), GRAY;

SIEVE ANALYSIS

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

WEIGHTS SIEVE SIZE OPENING

gnm. or NUMBER
.0 3/4 in
8.3 1/2 in
3.6 3/8 in
5.6 No 3
2.2 No 4
3.4 No 6
4.7 No 10
.3 No 16
.5 No 20
.6 No 30
.8 No 40
-1.0 No 50
1.5 No 70
3.5 No 100
6.6 No 140
9.7 No 200
HYDROMETER:
RDGS TEMP
31.0 23.5
29.0 23.5
25.0 23.5
15.7 23.5
12.8 23.5
10.5 23.0
8.3 22.5
6.8 22.0
4.1 21.5

PERCENT GRAVEL

PERCENT SAND

PERCENT FINES

o

3.3
4.3
2.4

TRACE OF GRAVEL

PERCENT CUMULATIVE

£93.7 gms.
71.5 gms.
mm FINER
19.100 100.0
12.500 98.6
9.500 98.0
6.350 97.1
4.750 96.7
3.350 96.1
2.000 95.3
1.180 94.9
.850 94.7
.600 94.5
.425 94.3
.300 94.0
.212 93.3
.150 90.7
.106 86.5
.075 82.4
.0410 66.1
.0298 61.8
.0221 53.4
.0126 33.7
.0092 27.5
. 0066 22.4
.0048 17.6
.0035 14.2
.0015 8.3
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE 1 FNE COMRSE | VEDIUM i FINE SLT or CLAY
m PL Pl S 570 mr |WWE g9y |ORGX o, T AgG
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), GRAY CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-VF4-87 SAMPLENO. 2
— DEPTH/ELEV 25~ 30'  DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES - STF/GL




STEVE ANALYSIS

""ROJECT: ABG

CRANE, IN
BORING: WES-3-VF4-87 SAMPLE: 2 DF: MD2791 .DAT
DEPTH: 2.5 - 3.0' DATE: 04 MAR 91

NO-LIMITS-RAN GS: 2.70 est wC: 19.10
CLASSIFICATION: 324
GRAVELLY CLAYEY SAND (SC), GRAY

TOTAL WEIGHT OF SAMPLE: 555.4 gms.
PARTIAL WEIGHT AFTER SPLIT: 68.9 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

ocC: 2.20

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER
.0 1.5 in 37.500 100.0
53.2 1 in 25.000 90.4
.0 3/4 in 19.100 90.4
18.6 1/2 in 12.500 87.1
4.5 3/8 in 9.500 86.3
14.9 No 3 6.350 83.6
8.0 No 4 4.750 82.1
10.1 No 6 3.350 80.3
10.6 No 10 2.000 78.4
2.4 No 16 1.180 75.7
3.7 No 20 .850 74.2
5.1 No 30 -600 72.6
6.5 No 40 -425 71.0
8.0 No 50 -300 69.3
10.7 No 70 .212 66.2
16. No 100 .150 60.0
22.7 No 140 -106 52.6
27.4 No 200 .075 47.2
HYDROMETER:
RDGS TEMP
18.0 23.0 .0477 32.7
17.2 23.0 .0340 31.3
14.8 23.0 .0246 26.9
10.6 23.0 .0132 19.3
8.4 23.0 .0095 15.4
7.2 23.0 .0068 13.2
5.7 22.5 .0049 10.3
4.3 22.0 . 0035 7.6
2.9 21.5 .0015 4.9
PERCENT GRAVEL = 17.9
PERCENT SAND = 34.9
PERCENT FINES = 47.2

PERCENTS

.0

9.6
9.6
12.9
13.7
16.4
17.9
19.7
21.6

24.3
25.8
27.4
29.0
30.7
33.8
40.0
47.4
52.8

67.3
68.7
73.1
80.7
84.6
86.8
89.7
92.4
95.1
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE { FNE COMARSE | MEDIUM I FINE SLT or CLAY
w PL PI GS NAT W% ORG.%
2.70 st 1.9 3.3 PROVECT  ABG
CLASSFICATION
SANDY CLAYEY GRAVEL (GC), BROWN CRANE, IN

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

BORING NO. WES-3-VF4-87 SAMPLE NO. 3

GRADATION CURVE

LABORATORY USAE WES ~— STF/GL

DEPTH/ELEY  40' - 45 DATE 04 MAR 91




SIEVE ANALYSIS

" ®ROJECT: ABG
CRANE, IN

BORING: WES-3-VF4-87 SAMPLE: 3 DF: MD2791 .DAT
DEPTH: 4.0' - 4.5' DATE: 04 MAR 91

NO-LIMITS-RAN = GS: 2.70 est WwC: 11.90 OC: 3.30
CLASSIFICATION: 342 :
SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE: 631.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 66.4 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 1.5 in 37.500 100.0 .0
75.6 1 in 25.000 88.0 12.0
46.7 3/4 in 19.100 80.6 19.4
47.5 1/2 in 12.500 73.1 26.9
14.6 3/8 in 9.500 70.8 29.2
87.4 No 3 6.350 57.0 43.0
40.6 No 4 4.750 50.6 49.4
39.9 No 6 3.350 44.2 55.8
47.9 No 10 2.000 36.7 63.3
11.5 No 16 1.180 30.3 69.7
16.5 No 20 -850 27.5 72.5
19.6 No 30 .600 25.8 74.2
21.5 No 40 .425 24.8 75.2
22.9 No 50 .300 24.0 76.0
24.5 No 70 .212 23.1 76.9
27.6 No 100 .150 21.4 78.6
31.5 No 140 .106 19.3 80.7
35.1 No 200 .075 17.3 82.7
HYDROMETER: :
RDGS TEMP .
16.6 22.0 .0490 14.5 85.5
15.0 22.0 .0352 13.1 86.9
13.9 22.0 .0251 12.1 87.9
10.4 22.0 .0134 9.0 91.0
8.7 22.0 .0096 7.5 92.5
7.4 22.0 . 0069 6.4 93.6
6.1 22.0 .0049 5.3 94.7
5.0 22.0 .0035 4.3 95.7
3.0 21.0 .0015 2.4 97.6
PERCENT GRAVEL = 49.4
PERCENT SAND = 33.3
PERCENT FINES = 17.3
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE { FNE COMRSE | VEDIUM ] FINE SLT or QLAY
L P Pi GS NAT W, 7% ORG,X
270 et 15.6 4.1 PROVECT  ABG
CLASSFICATION
SANDY CLAY (CL), BROWN: WITH GRAVEL CRANE, IN
BORING NO.  WES-3-VF5-87 SAMPLE NO. 1
DEPTH/ELEV 05 - 1.0 DATE 04 MAR 91




SIEVE ANALYSIS

""ROJECT: ABG

CRANE, IN
BORING: WES-3-VF5-87 SAMPLE: 1 DF: MD2791A .DAT
DEPTH: 0.5' - 1.0' DATE: 04 MAR 91

NO-LIMITS-RAN GS: 2.70 est WC: 15.60 OC: 4.10
CLASSIFICATION: 360
SANDY CIAY (CL), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 584.6 gms.
PARTIAL WEIGHT AFTER SPLIT: 63.1 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/4 in 19.100 100.0 .0
18.5 . 1/2 in 12.500 96.8 3.2
3.0 3/8 in 9.500 96.3 3.7
17.7 No 3 6.350 93.3 6.7
3.7 No 4 4.750 92.7 7.3
3.6 No 6 3.350 92.0 8.0
3.9 No 10 2.000 91.4 8.6
.7 No 16 1.180 90.4 9.6
1.0 No 20 .850 89.9 10.1
1.3 No 30 . 600 89.5 10.5
1.6 No 40 .425 89.1 10.9
2.0 No 50 .300 88.5 11.5
2.8 No 70 .212 87.3 12.7
5.1 No 100 .150 84.0 16.0
10.0 No 140 .106 76.9 23.1
14.8 No 200 .075 69.9 30.1
HYDROMETER:
RDGS TEMP
25.9 22.0 .0443 59.3 40.7
24.0 22.0 .0320 55.0 45.0
22.0 22.0 .0232 50.4 49.6
17.3 22.0 .0126 39.6 60.4
14.9 22.0 .0091 34.0 66.0
12.9 22.0 .0065 29.4 70.6
11.2 22.0 . 0047 25.5 74.5
10.1 22.0 .0034 23.0 77.0
7.6 20.5 .0014 16.6 83.4

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES
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RAN SIZE N MILLIMETERS

-Em—‘ﬁ[_

NATWZ 198

CRANE, N
WES-3-VF5-87 SAMPLE NO.
DATE 04 MAR 91

2

FICATION
2ANDY CLAY (L), BROWN; TRACE OF CRAVEL
BORING NO.
ep/REy 28 - 30

[ LABORATORY USAE WES — STF/GL

[ CRADATION CURVE




SIEVE ANALYSIS

ROJECT: ABG
CRANE, IN

BORING: WES-3-VF5-87 SAMPLE: 2 DF: MD2791 .DAT
DEPTH: 2.5' - 3.0' DATE: 04 MAR 91

NO-LIMITS~-RAN GS: 2.70 est WwC: 19.60 oC: 1.90
CLASSIFICATION: 378
SANDY CLAY (CL), BROWN; TRACE OF GRAVEL

TOTAL WEIGHT OF SAMPLE: 565.1 gms.
PARTIAL WEIGHT AFTER SPLIT: 61.8 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gnm. or NUMBER mm FINER PERCENTS
.0 1/2 in 12.500 100.0 .0
1.2 3/8 in 9.500 99.8 .2
9.6 No 3 6.350 98.1 1.9
6.7 No 4 4.750 - 96.9 3.1
6.0 No 6 3.350 95.8 4.2
7.6 No 10 2.000 94.5 5.5
.6 No 16 1.180 93.6 6.4
-9 No 20 .850 93.1 6.9
1.1 No 30 .600 92.8 7.2
1.4 No 40 -425 92.4 7.6
1.7 No 50 .300 91.9 8.1
2.3 No 70 .212 91.0 9.0
4.7 No 100 .150 87.3 12.7
11.1 No 140 .106 77.5 22.5
16.8 No 200 .075 68.8 31.2
HYDROMETER:
RDGS TEMP
24.3 22.0 .0451 58.8 41.2
22.9 22.0 .0324 55.4 44.6
21.6 22.0 .0233 52.2 47.8
18.0 22.0 .0125 43.5 56.5
15.9 22.0 .0090 38.4 61.6
14.3 22.0 .0065 34.5 65.5
12.9 22.0 .0046 31.1 68.9
11.5 22.0 .0033 27.7 72.3
9.6 20.5 .0014 22.3 77.7
PERCENT GRAVEL = 3.1
PERCENT SAND = 28.1
PERCENT FINES = 68.8
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U.S. STANDARD SIEVE OPENING N INCHES U.5. STANDARD $JEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE [ FINE COMRSE | MEDIUM | FINE SLT or CLAY
LL PL Pl GS NAT W,% ORG,%
2.70  &st 15.9 2.9 PROJECT  ABG
CLASSFICATION
SANDY CLAY (CL), BROWN; WITH GRAVEL : CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-WF5-87  SAMPLENO. 3
DEPTH/ELEV 40' - 45 DATE 04 MAR 91
GRADATION CURVE L ABORATORY USAE WES - STF/GL




SIEVE ANALYSIS

ROJECT: ABG
CRANE, IN

BORING: WES-VF5-87 SAMPLE: 3 DF: MD2791 .DAT

DEPTH: 4.0' - 4.5' DATE: 04 MAR 91

NO~LIMITS-RAN GS: 2.70 est WC: 15.90
CLASSIFICATION: 396
SANDY CLAY (CL), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 639.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 68.7 gns.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

oC: 2.90

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER
.0 1 in 25.000 100.0
9.9 3/4 in 19.100 98.5
14.5 1/2 in 12.500 96.2
2.8 3/8 in 9.500 95.7
13.4 No 3 6.350 93.7
7.7 No 4 4.750 92.4
6.4 No 6 3.350 91.4
7.5 No 10 2.000 90.3
.5 No 16 1.180 89.6
.8 No 20 .850 89.2
1.0 No 30 .600 89.0
1.3 No 40 .425 88.6
1.6 No 50 .300 88.2
2.3 No 70 .212 87.3
4.7 No 100 .150 84.1
9.1 No 140 .106 78.3
13. No 200 .075 72.5
HYDROMETER:
RDGS TEMP
28.8 21.5 .0433  59.7
27.0 21.5 .0313  55.9
24.9 21.5 .0227 51.5
19.3 21.5 .0125  39.9
16.5 21.5 .0091  34.0
14.3 22.0 .0065 29.6
12.5 22.0 .0046  25.9
11.1 22.0 .0033  23.0
9.0 20.5 .0014 17.9

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COMSE | VEDIUM ] FINE SLT or CLAY
m PL Pl GS NAT W.2% ORG.X
270 & 25.3 24 | oeoeer ASG
CLASSFICATION
SANDY CLAY (CL), BROWN; WITH GRAVEL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO. ~ WES-WF5-87  SAMPLE NO. 4
DEPTH/ELEV 55 - 6.0 DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES - STF/ GL




SIEVE ANALYSIS

ROJECT: ABG
CRANE, 1IN

BORING: WES-VF5-87 SAMPLE: 4 DF: MD2791 .DAT

DEPTH: 5.5' - 6.0' DATE: 04 MAR 91

NO-LIMITS-RAN GS: 2.70 est WC: 25.30
CLASSIFICATION: 414
SANDY CLAY (CL), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 473.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 68.9 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

oC: 2.40

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER
.0 1.5 in 37.500 100.0
29.5 1 in 25.000 93.8
.0 3/4 in 19.100 93.8
3.3 1/2 in 12.500 93.1
.0 3/8 in 9.500 93.1
9.7 No 3 6.350 91.0
2.4 No 4 4.750 90.5
3.5 No 6 3.350 89.8
4.4 No 10 2.000 88.9
.2 No 16 1.180 88.6
.3 No 20 .850 88.5
.5 No 30 .600 88.2
.7 No 40 .425 88.0
1.0 No 50 .300 87.6
1.7 No 70 .212 86.7
4.2 No 100 .150 83.4
9.7 No 140 .106 76.3
15.1 No 200 .075 69.4
HYDROMETER :
RDGS TEMP
28.5 22.0 .0429 58.2
26.6 22.0 .0311 54.3
23.5 22.0 .0228  47.9
16.0 22.0 .0127 32.6
13.6 22.0 .0092  27.7
11.0 22.0 .0067 22.3
9.6 22.0 .0048 19.5
8.0 22.0 .0034 16.2
5.2 22.0 .0014 10.4

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES TOARSE T FNE ComsE | VEDIUM T FINE SLT or CLAY
L PL Pi GS NAT W% ORG,X
270 10.4 15 | oRolECT  ABG
CLASSFICATION
SANDY CLAY (CL), BROWN: WITH GRAVEL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-WF5-87 SAMPLENO. 5
DEPTH/ELEV  7.0' =75  DATE 04 MAR 91
GRADATION CURVE B LABORATORY USAE WES -~ STF/ GL




ROJECT: ABG

SIEVE ANALYSIS

CRANE, IN

BORING: WES-3-VF5-87 SAMPLE: 5

DEPTH: 7.0' - 7.5!

NO-LIMITS-RAN GS
CLASSIFICATION: 432
SANDY CLAY (CL

),

DATE:

2.70 est

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. oxr NUMBER
.0 1.5 in
30.7 1 in
.0 3/4 in
3.1 1/2 in
2.0 3/8 in
14.6 No 3
1.7 No 4
1.7 No 6
2.3 No 10
.4 No 16
.8 No 20
1.2 No 30
1.6 No 40
1.9 No 50
2.6 No 70
4.7 No 100
8.9 No 140
13.5 No 200
HYDROMETER:
RDGS TEMP
24.8 22.0
22.6 22.0
20.3 22.0
15.1 22.0
13.0 22.0
11.1 22.0
9.8 22.0
8.4 22.0
7.0 22.0

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

(|
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[« 3% =)

wC:

DF:
04 MAR 91

19.40

BROWN; WITH GRAVEL

580.2 gms.

mm
37.500
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

.0449
.0325
.0236
.0128
.0093
.0067
.0048
.0034
.0014

61.7 gms.

FINER
100.0
94.7
94.7
94.2
93.8
91.3
91.0
90.7
90.3

89.7
89.2
88.6
88.0
87.5
86.5
83.4
77.3
70.6

57.4
52.3
47.0
34.9
30.0
25.6
22.6
19.3
16.0
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES oRE | e CoRE | VEDIM ] FINE SLT or CLAY
N PL P GS NAT W,% ORG,R
270 7 20.5 25 PROJECT ABG

QLASSFICATION £ N

SANDY CLAY (CL), BROWN

GRADATION CURVE

LABORATORY USAE WES — STF/GL

BORING NO. WES-VF5-87  SAMPLE NO. B
DEPTH/ELEV 85 - 9.0 DATE 04 MAR 91




SIEVE ANALYSIS

ROJECT: ABG
CRANE, IN

BORING: WES-VF5-87 SAMPLE: 6 DF: MD2791 .DAT
DEPTH: 8.5' - 9.0' DATE: 04 MAR 91

NO-LIMITS~RAN GS: 2.70 est WC: 20.50 oC: 2.50
CLASSIFICATION: 450
SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 542.0 gms.
PARTIAL WEIGHT AFTER SPLIT: 56.2 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/8 in 9.500 100.0 .0
2.6 No 3 6.350 99.5 .5
1.4 No 4 4.750 99.3 .7
.8 No 6 3.350 99.1 .9
.5 No 10 2.000 99.0 1.0
.1 No 16 1.180 98.8 1.2
.2 No 20 .850 98.7 1.3
.4 No 30 .600 98.3 1.7
.6 No 40 .425 98.0 2.0
.9 No 50 .300 97.4 2.6
1.8 No 70 .212 95.9 4.1
4.7 No 100 .150 90.7 9.3
10.2 No 140 .106 81.1 18.9
15.9 No 200 .075 71.0 29.0
HYDROMETER:
RDGS TEMP
19.3 22.0 .0477  53.7 46.3
17.8 22.5 .0342  49.8 50.2
16.2 22.5 .0246  45.3 54.7
12.2 - 22.5 .0132  34.1 65.9
10.2 22.5 .0095 28.5 71.5
8.8 22.0 .0068 24.3 75.7
7.8 22.0 .0048  21.5 78.5
7.2 22.0 .0034 19.9 80.1
5.7 21.5 .0014 15.4 84.6
PERCENT GRAVEL = .7
PERCENT SAND = 28.3
PERCENT FINES = 71.0

EDE
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U.S. STANDARD SIEVE OPENING IN INCHES US. STANDAKu SEVE NUMBERS HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | VEDIUM |l FINE SILT or CLAY
W PL P GS NAT W.% ORG,%
270 &7 18.7 1.7 PROJECT ABG
CLASSFICATION
SANDY CLAYEY GRAVEL (GC), BROWN CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-W5-87  SAMPLENO. 7
DEPTH/ELEV 9.3 - 9.8 DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES -~ STF/GL




SIEVE ANALYSIS

ROJECT: ABG
CRANE, IN

BORING: WES-VF5-87 SAMPLE: 7 DF: MD2791 .DAT

DEPTH: 9.3' - 9.8' DATE: 04 MAR 91

NO~LIMITS-RAN GS: 2.70 est WC: 18.70
CLASSIFICATION: 468
SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE: 571.4 gms.
PARTIAL WEIGHT AFTER SPLIT: 72.8 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

oC: 1.70

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER
.0 1.5 in 37.500 100.0
50.2 1 in 25.000 91.2
36.0 3/4 in 19.100 84.9
48.0 1/2 in 12.500 76.5
27.0 3/8 in 9.500 71.8
18.3 No 3 6.350 68.6
7.7 No 4 4.750 67.2
9.3 No 6 3.350 65.6
10.1 No 10 2.000 63.8
1.4 No 16 1.180 62.6
2.3 No 20 .850 61.8
3.1 No 30 . 600 61.1
3.8 No 40 . 425 60.5
4.9 No 50 .300 59.5
7.3 No 70 .212 57.4
13. No 100 .150 51.9
21.6 No 140 .106 44.9
28.1 No 200 .075 39.2
HYDROMETER:
RDGS TEMP
23.3 21.5 .0462 32.2
20.1 21.5 .0338 27.7
18.4 21.5 .0243 25.3
15.0 21.5 .0130 20.6
13.3 21.5 .0093 18.2
11.5 21.5 . 0067 15.7
11.1 22.0 . 0047 15.3
10.0 22.0 .0034 13.8
8.8 21.5 .0014 12.0
PERCENT GRAVEL = 32.8
PERCENT SAND = 28.0
PERCENT FINES = 39.2
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDAarw SIEVE NUMBERS

HYDROMETER
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CRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FNE COARSE | MEDIUM ] FINE SILT or CLAY
m L P S NAT W,% ORG.%
270 & 13.9 26 | oeoEet ARG
CLASSFICATION
GRAVELLY SANDY CLAY (CL), GRAY CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-VF6-87  SAMPLENO. !
DEPTH/ELEV 1.0 - 1.9 DATE 04 MAR 91

GRADATION CURVE

LABORATORY USAE WES — STF/GL




SIEVE ANALYSIS

- PROJECT: ABG
CRANE, IN

BORING: WES-VF6-87 SAMPLE: 1

DF: MD2791A .DAT

DEPTH: 1.0' - 1.5' DATE: 04 MAR 91

NO-LIMITS-RAN GS: 2.70 est WwC: 13.90 ocC: 2.60

CLASSIFICATION: 486

GRAVELLY SANDY CILAY (CL), GRAY

TOTAL WEIGHT OF SAMPLE: 521.9

gns.

PARTIAL WEIGHT AFTER SPLIT: 70.8 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING

gm. or NUMBER mm
.0 1 in 25.000
8.0 3/4 in 19.100
26.9 1/2 in 12.500
12.1 3/8 in 9.500
11.8 No 3 €.350
7.2 No 4 4.750
7.6 No 6 3.350
8.8 No 10 2.000
3.0 No 16 1.180
4.2 No 20 .850
5.0 No 30 . 600
5.6 No 40 .425
6.3 No 50 .300
7.3 No 70 .212
10.0 No 100 .150
15.6 No 140 .106
20.8 No 200 .075
HYDROMETER:
RDGS TEMP
26.0 22.0 .0443
24.2 22.0 .0320
21.8 22.0 .0232
16.5 22.0 .0127
14.0 21.5 .0093
12.3 22.0 .0066
11.4 22.0 .0047
10.0 22.0 .0034
8.1 21.5 .0014
PERCENT GRAVEL = 12.6
PERCENT SAND = 27.9
PERCENT FINES = 59.5

PERCENT CUMULATIVE
FINER PERCENTS

100.0 .0
98.5 1.5
93.3 6.7
91.0 5.0
88.7 11.3
87.4 12.6
85.9 14.1
84.2 15.8
80.6 19.4
-79.2 20.8
78.3 21.7
77.6 22.4
76.7 23.3
75.5 24.5
72.3 27.7
65.7 34.3
59.5 40.5
48.9 51.1
45.5 54.5
41.0 59.0
31.0 69.0
26.1 73.9
23.0 77.0
21.3 78.7
18.7 81.3
14.9 85.1
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMEERS

HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND \
COBBLES COARSE | FNE COMRSE | MEDIUM { FINE SLT or CLAY
n PL Pl 63 NAT W.% ORG.X
270 et 14.8 2.6 PROJECT  ABG
CLASSFICATION
SANDY CLAY (CL), GRAY: WITH GRAVEL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-VF6-87 SAMPLE NO. 2
DEPTH/ELEV 25 - 30 DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES - STF/ GL




SIEVE ANALYSIS

ROJECT: ABG
CRANE, IN
BORING: WES-3-VF6~87 SAMPLE: 2 DF: MD2791 .DAT
DEPTH: 2.5' -~ 3.0' DATE: 04 MAR 91

NO-LIMITS~RAN GS: 2.70 est WC: 14.80
CLASSIFICATION: 504
SANDY CLAY (CL), GRAY; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 595.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 61.5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

0OC: 2.60

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gmn. or NUMBER mm FINER
.0 1 in 25.000 100.0
32.3 3/4 in 19.100 94.6
.0 1/2 in 12.500 94.6
14.9 3/8 in 9.500 92.1
10.5 No 3 6.350 90.3
10.2 No 4 4.750 88.6
10.4 No 6 3.350 86.9
11.8 No 10 2.000 84.9
1.7 No 16 1.180 82.5
2.5 No 20 .850 81.4
3.1 No 30 -.600 80.6
3.6 No 40 .425 79.9
4.1 No 50 .300 79.2
5.1 No 70 .212 77.8
7.7 No 100 .150 74.2
14.7 No 140 .106 64.6
21.0 No 200 .075 55.9
HYDROMETER:
RDGS TEMP
21.3 22.0 .0467 46.5
19.1 22.0 .0338 41.6
17.5 22.0 .0243 38.1
12.2 22.0 .0132 26.5
10.0 22.0 .0095 21.7
8.2 22.0 .0068 17.8
7.0 22.0 .0049 15.1
6.2 22.0 .0035 13.4
4.9 21.5 .0014 10.3
PERCENT GRAVEL = 11.4
PERCENT SAND = 32.7
PERCENT FINES = 55.9
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES T BT T [ — SILT or CLAY
N PL Pi GS NAT W, % ORG, X
270 & 19.4 24 | orosEcT ARG
CLASSFICATION
SANDY CLAY (CL), BROWN; WITH GRAVEL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-VF6-87 SAMPLENO. 3
DEPTH/ELEV  4.0' - 45’ DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES - STF/GL




" ®ROJECT: ABG
CRANE,

BORING: WES-3-VF
DEPTH: 4.0' - 4

NO-LIMITS-RAN GS
CLASSIFICATION: 522
'SANDY CLAY (CL

SIEVE ANALYSIS

IN

6-87 SAMPLE: 3 DF:
.5' DATE: 04 MAR 91

: 2.70 est WC: 19.40

), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 550.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 68.9 gms.

INSUFFICIENT SAMPLE

WEIGHTS SIEVE

FOR ACCURATE GRADATION

MD2791 .DAT

oC: 2.40

SIZE OPENING PERCENT CUMULATIVE

gn. or NUMBER mm FINER
.0 1 in 25.000 100.0
13.0 3/4 in 19.100 97.6
15.8 1/2 in 12.500 94.8
6.6 3/8 in 9.500 93.6
9.6 No 3 6.350 91.8
5.7 No 4 4.750 90.8
7.4 No 6 3.350 89.4
5.5 No 10 2.000 88.4
.9 No 16 1.180 87.3
1.3 No 20 .850 86.8
1.6 No 30 .600 86.4
1.9 No 40 .425 86.0
2.2 No 50 .300 85.6
2.9 No 70 .212 84.7
5.4 No 100 150 81.5
13.9 No 140 .106 70.6
21.4 No 200 .075 61.0
HYDROMETER:
RDGS TEMP
25.0 22.0 .0448 50.8
23.4 22.0 .0323 47.5
20.8 22.0 .0235 42.2
13.9 22.0 .0130 28.1
11.0 22.0 .0094 22.2
9.1 22.0 .0068 18.3
7.8 22.0 .0048 15.7
6.3 22.0 .0035 12.6
4.5 22.0 .0014 9.0
PERCENT GRAVEL = 9.2
PERCENT SAND = 29.8
PERCENT FINES = 61.0
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SIEVE ANALYSIS

PROJECT: ABG
CRANE, IN

BORING: WES-VF6-87 SAMPLE: 4 DF: MD2791 .DAT
DEPTH: 5.5' - 6.0' DATE: 04 MAR 91

NO~-LIMITS-RAN GS: 2.70 est WC: 15.10 ocC: 4.20
CLASSIFICATION: 108
SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE: 592.6 gms.
PARTIAL WEIGHT AFTER SPLIT: 70.5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 2 in 50.000 100.0 .0
92.4 1.5 in 37.500 84.4 15.6
30.8 1 in 25.000 79.2 20.8
38.6 3/4 in 19.100 72.7 27.3
17.0 1/2 in 12.500 69.8 30.2
39.3 3/8 in 9.500 63.2 36.8
35.5 No 3 6.350 57.2 42.8
22.6 No 4 4.750 53.4 46.6
27.7 No 6 3.350 48.7 51.3
29.0 No 10 2.000 43.8 56.2
2.0 No 16 1.180 42.6 57.4
2.9 No 20 .850 42.0 58.0
3.6 No 30 .600 41.6 58.4
4.1 No 40 .425 41.3 58.7
4.7 No 50 .300 40.9 59.1
5.4 No 70 .212 40.5 59.5
7.1 No 100 .150 39.4 60.6
9.2 No 140 .106 38.1 61.9
11.1 No 200 .075 36.9 63.1
HYDROMETER:
RDGS TEMP
16.6 21.5 .0496 16.2 83.8
15.0 21.5 .0356 14.6 85.4
13.4 21.5 .0255 13.0 87.0
10.3 21.5 .0136 10.0 90.0
8.9 21.5 .0097 8.6 91.4
7.3 22.0 .0069 7.1 92.9
6.8 22.0 .0049 6.6 93.4
6.1 22.0 . 0035 5.9 94.1
4.8 21.5 .0014 4.5 95.5
PERCENT GRAVEL = 46.6
PERCENT SAND = 16.5
PERCENT FINES = 36.9

EDE
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STIEVE ANALYSIS

JJECT: ABG
CRANE, IN
BORING: WES-~3-~-VF6-87 SAMPLE: 5 DF: MD2791 .DAT

DEPTH: 7.0' - 7.5' DATE: 04 MAR 91

{0-LIMITS-RAN GS: 2.70 est WC: 17.90 OC: 2.80
SLASSIFICATION: 126
GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 532.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 66.5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 1 in 25.000 100.0 .0
20.1 3/4 in 19.100 96.2 3.8
3.8 1/2 in 12.500 95.5 4.5
10.0 3/8 in 9.500 93.6 6.4
25.5 No 3 6.350 88.8 11.2
11.4 No 4 4.750 86.7 13.3
12.4 No 6 3.350 B4.4 15.6
11.6 No 10 2.000 82.2 17.8
1.7 No 16 1.180 80.1 19.9
3.3 No 20 .850 78.1 21.9
4.4 No 30 .600 76.8 23.2
5.3 No 40 -.425 75.6 24.4
6.1 No 50 .300 74.7 25.3
6.8 No 70 .212 73.8 26.2
7.8 No 100 .150 72.6 27.4
9.0 No 140 .106 71.1 28.9
10.4 No 200 .075 69.3 30.7
HYDROMETER:

RDGS TEMP

26.1 22.0 .0442 51.0 49.0
21.0 22.0° .0331 41.0 59.0
17.1 22.0 .0244 33.4 66.6
14.0 22.0 .0130 27.3 72.7
12.5 22.0 .0093 24.3 75.7
11.2 22.0 .0066 21.8 78.2
10.5 22.0 .0047 20.4 79.6
10.0 22.0 .0034 19.4 80.6
8.1 21.5 .0014 15.5 84.5

PERCENT GRAVEL = 13.3

PERCENT SAND = 17.4

PERCENT FINES = 69.3

EDE
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS

HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FINE COARSE | VEDIUM { FINE ST or CLAY
w PL Pl GS NAT W% ORG,%
270 ST 16.9 2.9 PROJECT ABG
CLASSFICATION
SANDY CLAY (CL), GRAY: WITH GRAVEL CRANE, IN
BORING NO. WES-VF7-87  SAMPLE NOC. {
DEPTH/ELEV 10 ~-15 DATE 04 MAR 91

GRADATION CURVE

[ABORATORY USAE WES — STF/GL




SIEVE ANALYSIS

OJECT: ABG
CRANE, IN
BORING: WES-VF7-87 SAMPLE: 1 DF: MD2791 .DAT

DEPTH: 1.0' - 1.5' DATE: 04 MAR 91

NO-LIMITS~-RAN GS: 2.70 est WC: 16.90
CLASSIFICATION: 144
SANDY CILAY (CL), GRAY; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 581.5 gnms.
PARTIAL WEIGHT AFTER SPLIT: 63.2 gms.

ocC: 2.90

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER m FINER
.0 3/4 in 19.100 100.0
9.5 1/2 in 12.500 98.4
16.3 3/8 in 9.500 95.6
10.9 No 3 6.350 93.7
7.4 No 4 4.750 92.4
9.4 No 6 3.350 90.8
11.7 No 10 2.000 88.8
2.0 No 16 1.180 86.0
2.9 No 20 .850 84.7
3.6 No 30 .600 83.7
4.1 No 40 .425 83.0
4.6 No 50 .300 82.3
5.3 No 70 .212 81.3
7.1 No 1Q0 .150 78.8
9.2 No 140 .106 75.9
11. No 200 .075 73.3
HYDROMETER:
RDGS TEMP
27.3 22.0 .0436 60.7
26.1 22.0 .0313 58.0
23.5 22.0 .0228 52.2
18.3 22.0 .0124 40.6
16.5 22.0 .0090 36.6
14.9 22.0 . 0064 33.0
13.3 22.0 . 0046 29.5
12.0 22.0 .0033 26.6
9.1 21.5 . 0014 19.9

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMEERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE ] FNE COARSE | MEDIUM i FINE SLT or CLAY
LW PL Pl GS NAT W% ORG,X
270 st 15.9 25 PROJECT  ABG
CLASSFICATION
CRANE, IN

SANDY CLAY (CL), GRAY; WITH GRAVEL

GRADATION CURVE

|  LABORATORY USAE WES - STF/GL

BORING NO. WES—-3-VF7-87 SAMPLE NO. 2
DEPTH/ELEY 25 - 3.0 DATE 04 MAR 91




SIEVE ANALYSIS

YJECT: ABG
CRANE, IN
BORING: WES-3-VF7-87 SAMPLE: 2 DF: MD2791 .DAT

DEPTH: 2.5' - 3.0' DATE: 04 MAR 91
(0-LIMITS-RAN GS: 2.70 est WC: 15.90 oC: 2.50
LASSIFICATION: 162

SANDY CLAY (CL), GRAY; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 555.6 gms.
’ARTTIAL WEIGHT AFTER SPLIT: 62.6 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/4 in 19.100 100.0 .0
18.9 1/2 in 12.500 96.6 3.4
10.2 3/8 in 2.500 94.8 5.2
24.3 No 3 6.350 90.4 9.6
11.7 No 4 4.750 88.3 11.7
13.1 No 6 3.350 85.9 14.1
14.6 No 10 2.000 83.3 16.7
2.4 No 16 1.180 80.1 19.9
3.5 No 20 .850 78.6 21.4
4.3 No 30 .600 77.6 22.4
4.9 No 40 .425 76.8 23.2
5.4 No 50 .300 76.1 23.9
6.6 No 70 .212 74.5 25.5
9.5 No 100 .150 70.7 29.3
14.9 No 140 .106 63.5 36.5
19.1 No 200 .075 57.9 42.1
HYDROMETER:
RDGS TEMP
23.0 21.5 -0464 48.2 51.8
21.5 21.5 .0333 45.0 55.0
19.3 21.5 .0241 40.4 59.6
15.0 21.5 .0130 31.3 68.7
13.0 21.0 .0094 26.8 73.2
11.2 21.5 .0067 23.2 76.8
9.5 21.5 .0048 19.7 80.3
8.8 21.5 .0034 18.2 81.8
6.8 22.0 .0014 14.2 85.8
PERCENT GRAVEL = 11.7
PERCENT SAND = 30.4
PERCENT FINES = 57.9

EDE
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US. STANDARD SIEVE NUMBERS

U.S. STANDARD SIEVE OPENING N INCHES HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | MEDIUM i FINE SLT or CLAY
L PL PI GS NAT W% ORG.X
2.70  esT 12.9 2.4 PROJECT  ABG
QLASSFICATION
CRANE, IN

SANDY CLAYEY GRAVEL (GC), GRAY

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

BORING NO. WES~-3-VF7-87 SAMPLE NO. 3

GRADATION CURVE

LABORATORY USAE WES -~ STF/GL

DEPTH/ELEV  40' - 4.5 DATE 04 MAR 91




YJECT: ABG
CRANE,

SIEVE ANALYSIS

IN

BORING: WES-3~VF7-87 SAMPLE:
DATE: 04

DEPTH: 4.0' -~ 4.5'

‘O-LIMITS-RAN
‘LASSIFICATION: 18

0

GS: 2.70 est

3 DF:
MAR 91

WC: 12.90

SANDY CLAYEY GRAVEL (GC), GRAY

TOTAL WEIGHT OF SAMPLE:
'ARTIAL WEIGHT AFTER SPLIT: 66
‘'NSUFFICIENT SAMPLE FOR ACCURATE GRADATION

707.

7 gms.
.5 gms.

MD2791 .DAT

ocC: 2.40

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gn. or NUMBER
.0 2 in
185.4 1.5 in
27.7 1 in
30.4 3/4 in
54.3 1/2 in
19.9 3/8 in
31.2 No 3
18.7 No 4
21.4 No 6
28.3 No 10
7.3 No 16
10.8 No 20
13.3 No 30
15.3 No 40
16.9 No SO
19.4 No 70
24.3 No 100
30.3 No 140
35.3 No 200
4YDROMETER:
RDGS TEMP
15.0 21.0
14.4 21.0
13.2 21.0
10.0 21.0
9.3 21.0
8.2 21.5
7.1 21.5
6.2 21.5
4.6 22.0

PERCENT GRAVE
PERCENT SAND
PERCENT FINES

L

e
=g
O ®

w w0

mm
50.000
37.500
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

.050
.035
.025
.013
.009
.006
.004
.003
.001

FINER
100.0
73.8
69.9
65.6
57.9
55.1
50.7
48.1
45.0
41.0

36.5
34.4
32.8
31.6
30.6
29.1
26.0
22.3
19.3

3 14.4
8 13.8
6 12.6
6 9.5
7 8.8
9 7.8
9 6.8
5 5.9
4 4.4

C-71

PERCENTS
.0
26.2
30.1
34.4
42.1
44.9
49.3

51.9 .
55.0
59.0

63.5
65.6
67.2
68.4
69.4
70.9
74.0
77.7
80.7 °

85.6
86.2
87.4
80.5
91.2
92.2
93.2
94.1
95.6

EDE



2.l-D

RPNy

U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
100 8 4 3 2 T% 1 '% 1 % 3 4 6 810 16 20 30 40 50 70 100 140 200 0
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0 100
500 100 580 10 1 0.5 0.1 0.05 0.01 0.005 0.001
GRAN SIZE N MILLIMETERS
GRAVEL SAND
COBBLES OOARSE I FNE COARSE | VEDIUM ] FINE SLT or CLAY
w R Pl S 270 et |MIWE q43 |RGX 34 PROJECT ARG
CLASSFICATION
SANDY CLAYEY GRAVEL (GC), BROWN CRANE, IN

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

BORING NO. WES=3-VF7~87 SAMPLE NO. 4

GRADATION CURVE

LABORATORY USAE WES ~— STF/CL

DEPTH/ELEV 55 - 6.0 DATE 04 MAR 91




OJECT: ABG
CRANE,

BORING: WES-3-VF
DEPTH: 5.5' - 6

JO-LIMITS-RAN’ GS
CLASSIFICATION: 198

SIEVE ANALYSIS

IN

7-87 SAMPLE: 4

DF:

.0' DATE: 04 MAR 91

: 2.70 est W

C: 14.30

SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF

SAMPLE: 654.6

PARTIAL WEIGHT AFTER SPLIT: 61.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE

SIZE OPENING

gm. or NUMBER mm
.0 1 in 25.000
91.3 3/4 in 19.100
85.4 1/2 in 12.500
49.2 3/8 in 9.500
53.4 No 3 6.350
38.5 No 4 4.750
37.0 No 6 3.350
34.3 No 10 2.000
7.3 No 16 1.180
10.6 No 20 .850
12.9 No 30 .600
14.7 No 40 .425
16.4 No 50 .300
19.1 No 70 .212
24.1 No 100 .150
29.2 No 140 .106
33.3 No 200 .075
HYDROMETER:
RDGS TEMP
15.1 21.0 .0503
14.0 21.0 .0359
13.1 21.0 .02856
11.2 21.0 .0135
10.8 21.0 . 0095
9.8 21.5 .0068
9.2 21.5 .0048
8.2 21.5 .0035
6.3 22.0 .0014
PERCENT GRAVEL = 48.5
PERCENT SAND = 32.9
PERCENT FINES =

18.6

gns.
4 gnms.

MD2791 .DAT

ocC: 3.90

PERCENT CUMULATIVE

FINER
100.0
86.1
73.0
65.5
57.3
51.5
45.8
40.6

35.7
33.6
"32.0
30.8
29.7
27.9
24.6
21.3
18.6

15.5
14.4
13.4

-~ e e e -

C-73

PERCENTS

.0
13.9
27.0
34.5
42.7
48.5
54.2
59.4

64.3
66.4
68.0
69.2
70.3
72.1
75.4
78.7
81.4

84.5
85.6
86.6
88.6
89.0
89.9
90.6
91.6
93.5
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U.S, STANDARD SIEVE OPENING N INCHES U.S, STANDARD SIEVE NJMBERS

HYDROMETER
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GRAN SIZE IN MLLIMETERS
GRAVEL SAND
COBBLES COARSE I FINE COARSE | MEDIUM ] FINE SILT or CLAY
n AL Pl oS NAT W% ORG.X
270 &St 215 30 | prosEet  ABG
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), BROWN CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORNGNO.  WES-3-VF7-87 SAMPLENO. 5
DEPTH/ELEY  6.0' = 7.5  DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE Wr - STF/ GL N

LA




SIEVE ANALYSIS

"JECT: ABG
CRANE, IN
BORING: WES-3-VF7-87 SAMPLE: S DF: MD2791 .DAT
DEPTH: 6.0' - 7.5' DATE: 04 MAR 91

O-LIMITS~-RAN GS: 2.70 est WC: 21.50 oC: 3.00

LASSIFICATION: 216
GRAVELLY CLAYEY SAND (SC), BROWN

NFANEL A A bf o A D e Bk

TOTAL WEIGHT OF SAMPLE: 575.3 gms.
‘ARTIAL WEIGHT AFTER SPLIT: 67.3 gms.
NSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 1 in 25.000 100.0 .0
14.6 3/4 in 19.100 97.5 2.5
8.5 1/2 in 12.500 96.0 4.0
17.2 3/8 in 9.500 93.0 7.0
30.8 No 3 6.350 87.6 12.4
25.5 No 4 4.750 83.2 16.8
30.6 No 6 3.350 77.9 22.1
34.4 No 10 2.000 71.9 28.1
6.0 No 16 1.180 65.5 34.5
8.6 No 20 .850 62.7 37.3
10.4 No 30 .600 60.8 39.2
11.8 No 40 .425 59.3 40.7
13.2 No 50 .300 57.8 42.2
l6.2 No 70 .212 54.6 45.4
21.7 No 100 .150 48.7 51.3
27.5 No 140 .106 42.5 57.5
32.0 No 200 . 075 37.7 62.3
{YDROMETER:

RDGS TEMP

17.6 21.0 .0491 29.4 70.6
16.2 21.0 .0352 27.0 73.0
15.2 21.0 .0251 25.3 74.7
13.5 21.0 .0132 22.4 77.6
12.0 21.0 .0094 19.9 80.1
11.5 21.5 .0067 19.2 80.8
10.9 21.5 ».0048 18.2 81.8
10.0 21.5 .0034 16.6 83.4
8.2 22.0 .0014 13.7 86.3

PERCENT GRAVEL = 16.8

PERCENT SAND = 45.5

PERCENT FINES = 37.7

EDE

C-75



1

U.S. STANDARD SIEVE OPENING N INCHES

. U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES oMt | FNE CONGE | WEOIM I FINE SILT or CLAY
CLASSFICATION
CLAYEY SAND (SC), BROWN; WITH GRAVEL CRANE, IN
BORING NO.  WES-3-VF7-87 SAMPLE NO. 6
DEPTH/ELEV 75 - 9.0 DATE 04 MAR 91A

GRADATION CURVE

LABORATORY USAE W - STF/GL

og




SIEVE ANALYSIS

‘JECT: ABG
CRANE, IN

BORING: WES-3-VF7~87 SAMPLE: 6 DF: MD2791 .DAT
DEPTH: 7.5' -~ 9.0' DATE: 04 MAR 91

J-LIMITS~RAN GS: 2.70 est WC: 20.30 ocC: 2.30
LASSIFICATION: 234
CLAYEY SAND (SC), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 499.1 gms.
ARTIAL WEIGHT AFTER SPLIT: 74.8 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/4 in 19.100 100.0 .0
4.9 1/2 in 12.500 99.0 1.0
6.7 3/8 in 9.500 97.7 2.3
9.6 No 3 6.350 95.8 4.2
4.7 No 4 4.750 94.8 5.2
6.7 No 6 3.350 93.5 6.5
10.1 No 10 2.000 91.4 8.6
2.5 No 16 1.180 88.4 11.6
3.9 No 20 .850 86.7 13.3
5.0 No 30 .600 85.3 14.7
6.2 No 40 .425 83.9 16.1
8.3 No 50 .300 81.3 18.7
13.6 No 70 212 74.8 25.2
23.8 No 100 .150 62.3 37.7
36.2 No 140 .106 47.2 52.8
44.7 No 200 .075 36.8 63.2
‘YDROMETER:
RDGS TEMP .
14.0 21.0 .0508 26.6 73.4
12.4 21.0 .0365 23.5 76.5
11.3 21.0 .0260 21.4 78.6
9.1 21.0 .0137 17.1 82.9
8.8 21.0 .0097 16.5 83.5
7.8 21.5 .0069 14.8 85.2
7.3 21.5 .0049 13.8 86.2
6.7 21.0 .0035 12.4 87.6
5.6 22.0 .0014 10.7 89.3

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

o
w o

o oo
0o

EDE
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U.S. STANDARD SIEVE OPENING N INCHES U.S, STANDARD SIEVE NUMEERS HYOROMETER
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CRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE { FNE COARSE | MEDIUM 1 FINE SLT or CLAY
w P Pl GS NAT W% ORG.%
2.70 Esr 17.0 2.2 PROJECT ABG
CLASSFICATION
GRAVELLY SANDY CLAY (CL), BROWN CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-VF8-87 SAMPLE NO. |
DEPTH/BLEV 10' - 1.9 DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES ~ STF/GL /B




SIEVE ANALYSIS

‘OJECT: ABG
" CRANE, IN
BORING: WES-3-VF8-87 SAMPLE: 1 DF: MD2791 .DAT

DEPTH: 1.0' - 1.5' DATE: 04 MAR 91

NO-LIMITS-RAN GS: 2.70 est WC: 17.00 OC: 2.20
CLASSIFICATION: 251
GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 564.1 gms.
PARTIAL WEIGHT AFTER SPLIT: 61.5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mn FINER PERCENTS
.0 1 in 25.000 100.0 .0
23.6 3/4 in 19.1.00 95.8 4.2
10.3 1/2 in 12.500 94.0 6.0
8.1 3/8 in 9.500 92.6 7.4
17.9 No 3 6.350 89.4 10.6
10.2 No 4 4.750 87.6 12.4
9.4 No 6 3.350 85.9 14.1
11.2 No 10 2.000 83.9 16.1
1.8 No 16 1.180 81.5 18.5
2.7 No 20 -850 80.2 19.8
3.3 No 30 .600 79.4 20.6
3.8 No 40 .425 78.7 21.3
4.3 No 50 .300 78.1 21.9
5.2 No 70 212 76.8 23.2
7.0 No 100 .150 74.4 25.6
9.1 No 140 .106 71.5 28.5
i10.9 No 200 .075 69.0 31.0
HYDROMETER:
RDGS TEMP
27.3 21.0 .0441 58.5 41.5
25.4 21.0 .0319 54.4 45.6
23.1 21.0 .0232 49.4 50.6
18.0 21.0 .0126 38.4 61.6
16.0 21.0 .0091 34.0 66.0
14.0 21.0 .0066 29.7 70.3
12.2 21.0 .0047 25.8 74.2
10.9 21.0 .0034 23.0 77.0
8.2 22.0 .0014 17.6 82.4
PERCENT GRAVEL = 12.4
PERCENT SAND = 18.5
PERCENT FINES = 69.0

EDE

Cc-79



U.5. STANDARD SIEVE OPENING N INGES U.S, STANDARD SIEVE NUMBERS HYDROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOWRSE ] FINE COARSE | MEDIUM ] FINE SILT or CLAY
LL PL Pi GS NAT W, % ORG,X
270 et 18.6 2.3 PROVECT  ABG
CLASSFICATION
CRANE, IN

SANDY CLAY (CL), GRAY; WITH GRAVEL
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

BORING NO. WES-J-VF8-87 SAMPLE NO. 2

GRADATION CURVE

DEPTH/ELEV ~ 25'-30'  DATE 04 MAR 91
LABORATORY USAE WES - STF/CL /e




SIEVE ANALYSIS

YJECT: ABG
CRANE, IN
BORING: WES-3-VF8-87 SAMPLE: 2 DF: MD2791 .DAT

DEPTH: 2.5' - 3.0' DATE: 04 MAR 91

0-LIMITS~RAN GS: 2.70 est WC: 18.60
‘LASSIFICATION: 264
SANDY CLAY (CL), GRAY; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 714.9 gms.
'ARTIAL WEIGHT AFTER SPLIT: 66.7 gms.
‘NSUFFICIENT SAMPLE FOR ACCURATE GRADATION

ocC: 2.30

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gnm. or NUMBER mm FINER
.0 1 in 25.000 100.0
17.0 3/4 in 19.100 97.6
7.4 1/2 in 12.500 96.6
20.2 3/8 in 9.500 93.8
18.9 No 3 6.350 91.1
12.9 No 4 4.750 89.3
11.5 No 6 3.350 87.7
12.3 No 10 2.000 86.0
1.5 No 16 1.180 84.1
2.3 No 20 .850 83.0
3.0 No 30 . 600 82.1
3.5 No 40 . 425 81.5
4.1 No 50 .300 80.7
5.0 No 70 .212 79.5
7.2 No 100 .150 76.7
10.0 No 140 .106 73.1
12.5 No 200 .0D75 69.9
AYDROMETER:
RDGS TEMP :
28.4 21.0 .0435 57.5
27.0 21.0 .0313 54.7
24.1 21.0 .0229 48.7
19.1 21.0 .0125 38.5
17.1 21.0 .0090 34.4
15.4 21.0 .0065 30.9
13.7 21.0 .0047 27.4
12.5 21.0 .0033 25.0
9.5 22.0 .0014 19.2
PERCENT GRAVEL = 10.7
PERCENT SAND = 19.4
PERCENT FINES = 69.9

c-81
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U.S. STANDARD SEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE ] FNE COMRSE | MEDIUM | FINE SILT or CLAY
n PL PI GS NAT W% ORG,%
270 st 20.4 2.5 PROVECT  ABG
CLASSFICATION
CRAVELLY SANDY CLAY (CL), GRAY CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-VF8-87 SAMPLE NO. 3
R E—— p—yy DEPTH/ELEV 40' - 45 DATE 04 MAR 91
GRADATION CURVE [ABORATORY USAE WES ~ STF/GL




SIEVE ANALYSIS

JJECT: ABG

CRANE, IN
BORING: WES-3-VF8-87 SAMPLE: 3 DF: MD2791 .DAT
DEPTH: 4.0' - 4.5' DATE: 04 MAR 91

NO-LIMITS~RAN GS: 2.70 est WC: 20.40 oC: 2.50
CLASSIFICATION: 282
GRAVELLY SANDY CLAY (CL}), GRAY

TOTAL WEIGHT OF SAMPLE: 664.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 61.5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 1 in 25.000 100.0 .0
21.8 3/4 in 19.100 96.7 3.3
19.1 1/2 in 12.500 93.8 6.2
17.8 3/8 in 9.500 91.2 8.8
14.0 No 3 6.350 89.1 10.9
9.1 No 4 4.750 87.7 12.3
8.5 No 6 3.350 86.4 13.6
12.8 No 10 2.000 84.5 15.5
2.0 No 16 1.180 81.7 18.3
3.0 No 20 .850 80.4 19.6
3.7 No 30 .600 79.4 20.6
4.4 No 40 .425 78.4 21.6
5.0 No 50 .300 77.6 22.4
6.0 No 70 .212 76.2 23.8
8.4 No 100 -150 72.9 27.1
11.4 No 140 .106 68.8 31.2
13.9 No 200 .075 65.4 34.6
HYDROMETER:
RDGS TEMP
24.2 21.5 . 0457 52.4 47.6
22.4 21.5 .0330 48.4 51.6
21.3 21.5 .0236 46.0 54.0
16.9 21.5 .0128 36.4 63.6
15.0 21.5 .0092 32.3 67.7
13.3 21.0 .0066 28.4 71.6
12.1 21.0 . 0047 25.7 74.3
10.9 21.0 .0034 23.1 76.9
8.2 22.0 .0014 17.7 82.3
PERCENT GRAVEL = 12.3
PERCENT SAND = 22.3
PERCENT FINES = 65.4

EDE
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U.S, STANDARD SIEVE OPENING N INCHES

1

U.S. STANDARD SIEVE NUMEERS

HYOROMETER
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COMRSE | MEDIUM | FINE SLT or CLAY
w PL Pl GS NAT W, % ORG,2
270 &St 19.7 27 | oroEer  ABG
CLASSFICATION
SANDY CLAY (CL), GRAY: WITH GRAVEL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-VF8-87 SAMPLE NO. 4
p DEPTH/ELEV 55 - 6.0 DATE 04 MAR 1
GRADATION CURVE LABORATQORY USAE WES - STF/GL




OJECT: ABG
CRANE,

SIEVE ANALYSIS

IN

BORING: WES-3-VF8-87 SAMPLE: 4
DEPTH: 5.5' - 6.0'

NO-LIMITS~RAN GS
CLASSIFICATION: 300

-
-

2.70 est

DATE:

DF:

04 MAR 91

WC: 19.70

SANDY CLAY (CL), GRAY; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

2@7900 gms.

63.8 gnms.

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING

gn. or NUMBER
.0 3/4 in
7.1 1/2 in
3.0 3/8 in
4.2 No 3
4.5 No 4
5.1 No 6
4.0 No 10
1.3 No 16
2.0 No 20
2.6 No 30
3.1 No 40
3.7 No 50
4.6 No 70
7.1 No 100
10.7 No 140
14.1 No 200
HYDROMETER:
RDGS TEMP
25.3 21.5
23.3 21.5
21.2 - 21.5
17.2 21.5
14.6 21.0
13.1 21.0
11.4 21.5
10.6 21.5
8.1 22.0

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

o

~N N

ocwo
PN

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

.0452
.0327
.0236
.0127
.0092
.0066
.0047
.0034
.0014

MD2791 .DAT

ocC: 2.70

PERCENT CUMULATIVE

FINER
100.0
97.5
96.4
94.9
93.3
91.4
90.0

88.2
87.2
86.3
85.6
84.8
83.5
80.0
74.9
70.1

56.2
51.8
47.0
38.1
32.0
28.7
25.1
23.3
17.9

C-85

PERCENTS
.0

OV WN
*« o
OCONREOOL

11.8
12.8
13.7
14.4
15.2
16.5
20.0
25.1
29.9

43.8
48.2
53.0
61.9
€8.0
71.3
74.9
76.7
82.1

EDE



98-0

U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMEERS

HYDROMETER

5 4 3 21%17%%345310 16 20 30 40 50 70 100 140 200 0
100 I T T T o sul NI NEYEL i | T 1AL
90 \\ 10
20 \\ 20
70 X 30
\
: 5 o
p— \ O
5 60 X 40 @
y \ >
B 50 \ .
m N i
- 4
- 40 60 8
2 \ 5
O {aJ
5 2
a 30 \ 70 ‘t‘f
0 | %
\\
\‘
10 - 90
[~
0 100
500 100 5 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | MEDIUM | FINE SLT or CLAY
L PL Pl GS NAT W,7 ORG,A
270 &t 18.0 2.0 PROJECT  ABG
CLASSFICATION
SANDY CLAY (CL), GRAY CRANE, IN
BORING NO. WES—3~-C26-86 SAMPLE NO. 1
DEPTH/ELEV 20 DATE 04 MAR 91

CRADATION CURVE

LABORATORY USAE WES - STF/G




SIEVE ANALYSIS

‘ROJECT: ABG

CRANE, IN
BORING: WES-3-C26-86 SAMPLE: 1 DF: MD2791 .DAT
DEPTH: 2.0! DATE: 04 MAR 91

NO-LIMITS-RAN GS: 2.70 est WC: 18.00 OC: 2.00
CLASSIFICATION: 318
SANDY CIAY (CL), GRAY

TOTAL WEIGHT OF SAMPLE: 587.1 gms.
PARTIAL WEIGHT AFTER SPLIT: 62.5 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/4 in 19.100 100.0 .0
9.3 1/2 in 12.500 98.4 1.6
.0 3/8 in 9.500 98.4 1.6
4.5 No 3 6.350 97.6 2.4
2.3 No 4 4.750 97.3 2.7
1.5 No 6 3.350 97.0 3.0
3.2 No 10 2.000 96.5 3.5
-4 No 16 1.180 95.8 4.2
.6 No 20 .850 95.5 4.5
.8 No 30 .600 95.2 4.8
1.0 No 40 -425 94.9 5.1
1.4 No 50 -300 94.3 5.7
2.8 No 70 .212 92.1 7.9
8.3 No 100 .150 83.6 16.4
15.8 No 140 .106 72.1 27.9
20.8 No 200 .075 64.4 35.6
HYDROMETER:
RDGS TEMP
20.5 21.0 .0476 49.5 50.5
19.3 21.0 .0341 46.6 53.4
17.0 21.0 .0247 40.9 59.1
10.3 21.0 .0136 24.5 75.5
8.0 21.0 .0098 18.9 81.1
6.2 21.0 .0070 14.5 85.5
5.3 21.5 .0050 12.5 87.5
4.2 21.0 .0036 9.6 90.4
2.9 22.0 .0015 6.9 93.1
PERCENT GRAVEL = 2.7
PERCENT SAND = 32.9
PERCENT FINES = 64.4

EDE
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1
3
i

U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 2 T 1% 3 3 3 4 6 810 16 20 30 40 50 70 100 140 200 0
100 T—TIT T“TT°T R T 7 T T T
*
90 \ 10
80 \\ 20
70 \\ 30
, \ T
- 7
& 60 80 @
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= 3 >
> \ o
@ 50 N 0 &
& N g
Z N
& 40 \-\ €0 8
{9 N\ g
O
4 N o
a 30 \ 70 W
20 A 80
\l
10 A 90
v
0 100
500 100 %0 10 5 i 0.5 01 005 001  0.005 0.001
GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | VEDIUM ] FINE SILT or CLAY
W PL Pl GS NAT W,% ORG,X
270 &t 16.7 2.0 PROJECT  ABG
CLASSFICATION
SANDY CLAY (CL), BROWN CRANE, IN
BORING NO. WES-3-C26-86 SAMPLE NO. 2
— DEPTH/ELEV 3.0 DATE 04 MAR 91
GRADATION CURVE LABORATORY USAE WES ~ STF/GL




STEVE ANALYSIS

OJECT: ABG
CRANE, IN
BORING: WES-3-C26-86 SAMPLE: 2 DF: MD2791 .DAT
DEPTH: 3.0' DATE: 04 MAR 91

NO-LIMITS~RAN GS: 2.70 est WC: 16.70 oC: 2.00
CLASSIFICATION: 108
SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 741.6 gus.
PARTIAL WEIGHT AFTER SPLIT: 72.6 gnms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
© .0 1/2 in 12.500 100.0 .0
5.8 3/8 in 9.500 99.2 .8
5.4 No 3 6.350 98.5 1.5
6.7 No 4 4.750 97.6 2.4
6.9 No 6 3.350 96.7 3.3
8.4 No 10 2.000 - 95.5 4.5
.2 No 16 1.180 95.3 4.7
.3 No 20 .850 95.1 4.9
.5 No 30 .600 94.9 5.1
.7 No 40 .425 94.6 5.4
1.0 No 50 .300 94.2 5.8
2.6 No 70 .212 92.1 7.9
9.5 No 100 .150 83.0 17.0
20.7 No 140 .106 68.3 31.7
28.3 No 200 .075 58.3 41.7
HYDROMETER:
RDGS TEMP
21.6 22.0 .0465 44.9 55.1
19.4 22.0 .0337 40.3 59.7
16.3 22.0 .0246 33.9 66.1
11.5 22.0 .0133 23.8 76.2
8.3 21.5 .0098 16.9 83.1
7.1 21.5 .0070 14.4 85.6
5.5 22.0 .0049 11.3 88.7
5.0 22.0 .0035 10.2 89.8
3.3 21.5 .0015 6.5 93.5
PERCENT GRAVEL = 2.4
PERCENT SAND = 39.3
PERCENT FINES = 58.3

EDE

-C*-.'89
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U.S. STANDARD SIEVE OPENING N INCHES
1 3
6 43 2 13 1%

U.S. STANDARD SIEVE NUMBERS
16 20 30 40 50 70 100 140 200

HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBIIS oA T VEDIUM SLT or CLAY

LL P Pi GS 270 et ORG,%
QLASSFICATION

CLAYEY SAND (SC), BROWN; WITH GRAVEL

GRADATION CURVE

LABORATORY U

WES - STF/GL

DEPTH/ELEV

WES-3~C26-86 SAMPLE NO.
DATE 04 MAR 91

3




SIEVE ANALYSIS

ZROJECT: ABG

CRANE, 1IN
BORING: WES-3-C26-86 SAMPLE: 3 DF: MD2791 .DAT
DEPTH: 4.0° DATE: 04 MAR 91

NO-LIMITS~-RAN GS: 2.70 est WC: 19.00 ©OC: 2.00
CLASSIFICATION: 126
CLAYEY SAND (SC), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 721.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 78.8 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/4 in 19.100 100.0 .0
5.2 1/2 in 12.500 99.3 .7
12.3 3/8 in 9.500 97.6 2.4
19.7 No 3 6.350 94.8 5.2
17.5 No 4 4.750 92.4 7.6
22.0 No 6 3.350 89.4 10.6
25.8 No 10 2.000 85.8 14.2
.6 No 16 1.180 85.1 14.9
1.5 No 20 .850 84.2 15.8
2.3 No 30 .600 83.3 16.7
3.1 No 40 .425 82.4 17.6
4.4 No S0 .300 81.0 19.0
9.5 No 70 .212 75.5 24.5
20.7 No 100 .150 63.3 36.7
33.1 No 140 .106 49.8 50.2
41.7 No 200 .075 40.4 59.6
HYDROMETER: :
RDGS TEMP
17.9 22.0 .0484  30.8 69.2
15.3 22.0 .0351  26.3 73.7
13.6 22.0 .0252  23.3 76.7
10.0 22.0 .0134 17.1 82.9
8.1 22.0 .0097 13.8 86.2
7.2 22.0 .0069  12.3 87.7
6.1 21.5 .0050 10.2 89.8
5.2 22.0 .0035 8.8 91.2
4.1 21.5 .0015 6.7 93.3

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

o
-0

oNn N
o0

L]

EDE

C-91
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U.S, STANDARD SIEVE OPENING N INCHES

US, STANDARD SIEVE NUMBERS

HYDROMETER

6§ 43 2 T 13 3% 3 4 6 810 16 20 30 40 50 70 100 140 200 0
100 I l 1 r\u‘\l‘ T 771 TTT0 | I T
\a\
90 3 10
N
80 20
H~
~
70 \\Q 0
i A ;
& 60 \ 0 G
& A 2
= >
> \ O
@ 50 50
@ 7
]
P2 %
- 40 D 80 8
E N
n g c
: ;
& 30 \\ 70 i
N
AN
20 \ 80
N
10 — 90
—
0 , 100
500 100 50 10 5 1 05 01 005 001 0005 0.001
GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE ! FNE COARSE | MEDIUM | FINE SLT or CLAY
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), BROWN CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-C26-86 SAMPLE NO. 4
—— DEPTH/ELEV 50 DATE 04 MAR 91

GRADATION CURVE

LABORATORY USAE WES - STF/




JJECT: ABG
CRANE,

STEVE ANALYSIS

IN

BORING: WES-3-(C26-86 SAMPLE: 4

DEPTH: 5.0'

{O~LIMITS~RAN
LASSIFICATION: 144

DATE:

GS: 2.70 est

DF:

04 MAR 91

WC: 15.20

GRAVELLY CLAYEY SAND (SC), BROWN

TOTAL WEIGHT OF SAMPLE:

ARTIAL WEIGHT AFTER SPLIT:

735.8 gms.

68.6 gms.

(NSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING

gm. or NUMBER
.0 1 in
21.2 3/4 in
13.2 1/2 in
15.3 3/8 in
35.4 No 3
26.7 No 4
26.4 ‘No 6
29.7 No 10
.9 No 16
1.7 No 20
2.4 No 30
3.1 No 40
4.0 No 50
7.5 No 70
16.5 No 100
27.6 No 140
35.6 No 200
HYDROMETER:
RDGS TEMP
16.0 22.0
13.6 22.0
12.1 22.0
8.6 22.0
7.1 21.5
6.2 21.5
5.2 21.5
5.0 22.0
3.3 21.5

PERCENT GRAVEL
PERCENT. SAND
PERCENT FINES

(I
W
NRCET)

N

mm
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

.0493
.0356
.0255
.0136
. 0099
.0070
. 0050
.0035
.0015

MD2791 .DAT

ocC: 2.60

PERCENT CUMULATIVE

FINER
100.0
97.1
95.3
93.2
88.4
84.8
81.2
77.2

76.2
75.3
74.5
73.7
72.7
68.7
58.6
46.1
37.1

28.4
24.1
21.4
15.2
12.3
i0.7

8.
8.
5.

[S) R ¢ JRYe)

Cc-93

PERCENTS

.0

2.9
4.7
6.8
11.6
15.2
8.8
22.8

23.8
24.7
25.5
26.3
27.3
31.3
41.4
53.9
62.9

71.6
75.9
78.6
84.8
87.7
89.3
91.1
91.2
94.5

EDE
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U.S. STANDARD SIEVE OPENING N INCHES US, STANDARD SIEVE NUMEBERS HYDROMETER
6 4 3 2 T% 1 "i ':'g 3 J 4 6 810 16 20 30 40 50 70 100 140 200 0
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500 100 5 10 5 1 Q.5 0.1 0.05 0.0 0.005 Q.001
GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE I FNE COPRSE | MEDIUM ] FINE SLT or CLAY
L PL Pi GS NAT W, % ORG,X
270 & 19.6 15 | eosEeT  ABG
CLASSFICATION
GRAVELLY CLAYEY SAND (SC), BROWN CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  WES-3-C26-87 SAMPLENO. 5
DEPTH/ELEV  60' ~ 7.0°  DATE 04 MAR 91

GRADATION CURVE

LABORATORY USAE WES — STF/GL




OJECT: ABG

SIEVE ANALYSIS

CRANE, IN

BORING: WES-3-C26-87 SAMFPLE: 5
DEPTH: 6.0' - 7.0°"

NO-LIMITS-RAN GS
CLASSIFICATION: 162

2.70 est

DATE:

DF:

04 MAR 91

WC: 19.60

GRAVELLY CLAYEY SAND (SC), BROWN

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

783.9

gnms.

69.8 gms.

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING

gn. or NUMBER
.0 1 in
16.0 3/4 in
43.5 1/2 in
51.1 3/8 in
40.1 No 3
25.5 No 4
23.9 No 6
27.2 No 10
.7 No 16
1.6 No 20
2.3 No 30
3.1 No 40
4.3 No 50
9.1 No 70
19. No 100
31.8 No 140
40.5 No 200
HYDROMETER:
RDGS TEMP
13.0 22.0
11.0 22.0
9.9 22.0
8.0 22.0
6.5 22.0
6.1 21.5
5.3 21.5
5.1 22.0
4.1 21.5

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

N BN

OWdN

e ILN RS

mm

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

. 0507
.0365
.0260
. 0137
.0098
.0070
.0050
.0035
.0015

MD2791 .DAT

ocC: 1.50

PERCENT CUMULATIVE

FINER
100.0
98.0
92.4
85.9
80.8
77.5
74.5
71.0

70.3
69.4
68.7
67.9
66.6
61.7
51.3
38.7
29.8

20.8
17.6
15.8
12.8
10.3

9
8
8
6

(USSR

c-95

PERCENTS

.0

2.0
7.6
14.1
19.2
22.5
25.5
29.0

29.7
30.6
31.3
32.1
33.4
38.3
48.7
61.3
70.2

79.2
82.4
84.2
87.2
89.7
90.5
91.8
91.9
93.7

EDE
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US. STANDARD SIEVE OPENING N INCHES US. STANDARD SEVE NUMEERS HYDROMETER
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GRANN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES RS | FRE CORSE | VEOIM T e SILT or CLAY
L PL Pl GS NAT W, % ORG,X
270 et 223 1.9 PROVECT  ABG

CLASSFICATION £ N

CLAYEY SAND (SC), BROWN; WITH GRAVEL

BORING NO. WES—3~C26~86 SAMPLE NO. 6

GRADATION CURVE

LABORATORY USAE WES - STF/GL

DEPTH/ELEV 8.0’ DATE 04 MAR 91




. AJECT: ABG
CRANE,

SIEVE ANALYSIS

IN

BORING: WES-3-C26~-86 SAMPLE: 6

DEPTH: 8.0"

J-LIMITS-RAN GS
LASSIFICATION: 180

2.70 est

WC:

DF:
DATE: 04 MAR 91

22.30

CLAYEY SAND (SC), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE:

ARTIAL WEIGHT AFTER SPLIT:

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE
FINER

gm. or NUMBER
.0 3/4 in
4.0 1/2 in
14.4 3/8 in
24.3 No 3
22.5 No 4
22.0 No 6
23.0 No 10
.2 No 16
.5 No 20
.8 No 30
1.2 No 40
1.8 No 50
5.8 No 70
16.7 No 100
31.0 No 140
41.6 No 200
1YDROMETER:
RDGS TEMP
11.5 22.0
9.5 22.0
8.3 22.0
6.2 22.0
5.8 22.0
5.1 21.5
4.9 21.5
4.7 21.5
3.7 21.5

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

o
w !
N oo

.
N B

1015.0 gms.

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

.0514
.0370
.0264
.0139
.0098
.0071
.0050
.0036
. 0015

68.7 gms.

100.0
99.6
98.2
95.8
93.6
91.4
89.1

88.9
88.5
88.1
87.6
86.8
81.6
67.5
48.9
35.2

23.5
19.4
16.9
12.6 .

c-97

MD2791

ocC: 1.90

PERCENTS
.0

EDE
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U.S, STANDARD SIEVE NUMBERS

LS. STANDARD SIEVE OPENING N INGHES HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE i FNE COARSE | MEDILM | FINE SILT or CLAY
w PL Pl GS NAT W,% ORG.%X
20 o 5 | pROJECT  ABG
CLASSFICATION
QLAYEY SAND (SC), BROWN CRANE, IN
BORING NO. WES-3-C26-86 SAMPLE NO. 7
DEPTH/ELEV 9.0 DATE 04 MAR 91

GRADATION CURVE

LABORATORY USAE WES ~ STF/GL




SIEVE ANALYSIS

PERCENT CUMULATIVE

RQOJECT: ABG
CRANE, IN
BORING: WES-3-C26-86 SAMPLE: 7
DEPTH: 9.0° DATE: 04 MAR 91
NO-LIMITS~RAN GS: 2.70 est WC:
CLASSIFICATION: 198
CLAYEY SAND (SC), BROWN
TOTAL WEIGHT OF SAMPLE: 1095.0 gms.
PARTIAL WEIGHT AFTER SPLIT: 59.8 gms.
WEIGHTS SIEVE SIZE OPENING
gm. or NUMBER mm FINER
.0 1/2 in 12.500 100.0
6.7 3/8 in 9.500 99.4
13.2 No 3 6.350 98.2
10.1 No 4 4.750 97.3
11.9 No 6 3.350 96.2
16.4 No 10 2.000 94.7
.2 No 16 1.180 94.4
.4 No 20 .850 94.0
.7 No 30 .600 93.6
1.0 No 40 .425 93.1
1.8 No 50 .300 91.8
7.2 No 70 .212 83.3
17.3 No 100 .150 67.3
29.1 No 140 .106 48.6
37.5 No 200 .075 35.3
HYDROMETER:
RDGS TEMP
10.0 22.0 .0520 24.9
8.4 22.0 .0373  20.9
7.1 22.0 L0267 17.6
5.4 22.0 .0140 13.3
5.2 21.5 .0100 12.6
4.3 21.5 .0071  10.3
4.3 21.0 .0050 10.1
4.0 21.5 .0036 9.6
3.2 21.5 .0015 7.5

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

([
W o
NN

P
wWow

C-99

.00

MD2791

ocC: 1.50

PERCENTS

N WN =
e s s o o
WRNOMNO

EDE



AMMUNITION BURNING GROUND INS 170 023 498
DRAFT REPORT NOVEMBER 1992

APPENDIX D

DATA VALIDATION REPORT



R UICIRp T R

DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS
3909 HALLS FERRY ROAD
VICKSBURG, MISSISSIPPI 39180-6199

REPLY TO
ATYENTION OF

4+ Februaryv (u9i

CEWESEE-A

MEMORANDUM FOR MR. RUBERT MAGEE, US ARMY ENGINELR DISTRICT.
WILMINGTON, 69 DARLINGTON AVENUE, WILMINGTON, NC 425403
SUBJECT: Data validation for Site ¢ (ABG!. Crane sampies
collected 8/09/90 - 8/20/90
i. Completeness checit

a. All samples and analivses have been processed

b. Data reported included copiles of all chaln-or-custcav

records received from the field. «(C resuits tor blanks.

spikes, duplicates, and standard reference materials were
included in the data report.

c. Procedures specified in the project planning were tolloved
with the exception of Tin, An exnlanation of deviation
was given with site 1 data.

d. A review of raw data sheets shows that all calibrations
were performed in accordance with SW-&4b procedures.

2. Data were evaluated with respect to detection lilimits. All
data were reported at or below contract required detection
limits.

3. Data were evaluated with respect to control limits for

duplicates. spikes, blanks, and surrogates. C(orrective action

forms were included where appropriate.

On several samples for Base Neutral/acid extractables, the
p-Terphenvi-d surrogate was high outside the acceptable range.
Reruns vielded the same results and matrix spikes alsoc. Reagent
blank samples were within range. The high surrogate values were
attributed to matrix effects. This same probiem was encountered
at site 1.

4. All samples were analvzed within acceptable holaing
times.

5. Data for QA samples were within acceptable limits.

'N B. STRONG
Chief., Analvytical
Laboratoryv Group
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APPENDIX E

SAMPLE CUSTODY FORMS



COOLER RECEIPT FORM
Project : CA?%}/I/[,. ABG

Cooler received on ._EW end opened on MQ&Q_. WW

(sigr;ature)

1) Were custody seals on outside of CoOler? ======memcsccmmmcemcman= NO

If YES, how many and where?

Were signature and dete correct? @ NO
2)  Were custody papers taped to lid inside cooler? ====-===cecacacan-x @ NO
3)  Were custody pepers properly filled out (ink, signed, etc.)? <------;-- @ NO
4)  Didyou sign custody pepers in the appropriate place? === ~-=====unx > N -
S) Dld;)u attach shipper's packing slip to this form? --—---------—'---@ NO
6)  What kind of pecking material wes used? Buuddte Dlagfs
7)  Wes sufficient ice used (if appropriste)? =~------=-=mcn- ——————en €S no
8)  Wereall bottles sealed in separate plastic bags? ========cocmcaoau- @ NO
9)  Didall bottles arrive in good condition (unbroken)? -==--==-==-==== \@ NO
10) Were all bottle labels complete (No., date, signed, anal., pres, etc.)?.-—--@ NO
11) Didall bottle labels and tgs agres with Custody papers? - --=---=---=- Yes €0
12) Were correct bottles used for the tests indicated? ~==--=======necau- ES) NO

13) Were YOA vials checked for absence of air bubbles and noted if found? ---@ NO
14) Woes a sufficient amount of sample sent in each bottle? ~--===-==c=-- YES NO 7

Explain any discrepancies --->

]V A

I dawpte Dalaled 03//5-/ 90°% 03//0-1-90 4

#/Wmcocww deﬁﬂgm
g Rokule disn Ltoet on chai

H 14 ~ted) —pyrea W,M.?/Lac%/-ﬁw&w
ReTTe-'cl Qarmets amalin



ot , COOLER RECEIPT FORM X Qb % ot Corlius

Project : ()@//E’—— /QHQ -
Cooler recetved on _S/25/ 2 ondooenedm-éﬁa_g/y m&z@@_mm‘.w

(signature)

R bttt o &)

Were signature and dete correct? @ NO
2)  Were custody papers taped to lid inside cooler? ~=====m==mmmemm=m- JES No
3)  Were custody papers properly filled out (ink, signed, etc.)? ==-===n= -@ NO
4)  Didyou sign custody papers in the appropriste place? -=-=-====m==n= @ NO -
S) Dld;';u attach shipper’s packing slp o this form? -=-=-===eceeeua- @ NO
6)  What kind of packing material wes used? WGEW YM’L
7} Was sufficient ice used (if appropriste)? -=-=--==eeceeu- ——emmmm- @ NO
8)  Wereall bottles sesled in seperate plastic bags? ~--==-=mcmemeeoooo @ NO )
9)  Didal bottles arrive in good condition (unbroken)? -----==------~- €5 NO

. 10) Were all bottie labels complete ( No., date, signed, anal., pres, etc.)?- -—-- @ NO
11) Didall bottle labels and tegs agree with custody papers? - === -—=—-mz- ves ()
12) Were correct bottles used for the tests indicsted? ~==-=====mmmnmnnv -E5 no
13) Were YOA vials checked for absence of air bubbles and noted if found? ---@ NO

14) . Wes a sufficient amount of sample sent in eech bottle? =========weeu- YES @

Explain any discrepancies --->

o CoT bt

Bl Dot cith Pouct Oludie ¥ toed) Koo i
raad) Y Lt 4 e ﬁ.ww
¢ | plostis botrts fo- Mmetsb ¥ 75
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- USAE WATERWA

XPERIMENT STATION

o CHAIN OF ¢ . {fODY RECORD
PROJECT NAME
ﬁ/ezw: /f 5 & @
SAMPLERS: (Slgnature) S 2
QL{// S ‘E‘ REMARKS
b4
O
O
DATE SAMPLE ID
8 -9-90 Qoo 03/\6- 2790 _Eum RISE 4 M,&/ //:./ 207 “
1410 os/.o-s-'\o X 2
148 * !
(416 A 2y 2
1445 # 2 \
B-10-90 6530 |onfio-2-a0 FuaRinet 4 Lotlloy 2o 208t
Qs 05/Lo-4-"'|o '—g‘js/ 2
0920 gl \
o2 3y 3
Cq:5 2 o
09”35 3 !
1000 4v z
1608 4 ( # 63/0-3-90 #3F ot on COS
adout Qealy eitazt
Relinquished by:sSignature) Date /Time Received by: {(Signature) ‘Relinquished by: (Signature) Date /Time Recelved by: (Signature)
%/f %%) .15 lﬂ&aénéu N i)
Relmquts‘l:\edv by: (Signature) Date /Tim " Recelved by (Signature) Relinquished by: (Signaturs) Date /Time Received by: (Signature)
Relinquished by: (Signature) Date /Time Received by: (Signature) Date /!'ime Remarks

WES

R Nov

"g6

PREVIOUS EDITIONS OBSOLETE




4

"USAE WATERWA'

tPERIMENT STATION
CHAIN OF C. .{ODY RECORD

PROJECT NAME

K/CAUE 213

)

S-13- ] 1217

7/,,@ H A .

(%]
SAMPLERS: (Signature) ( S §
Bl UG ::
3
DATE TIME SAMPLE 1D
8-1i-90 0909 o3/t -§-90 LV z
0905 ! ,/
o990/ 2v 2
907 2 7
o855 |03/0-9-90  Final Ppse | 3 Beddlon o vospt
0930 |93/ro-F %0 Sy -z
0935 03///0 -S~9p 5 2
/000 v 2
f005~ 4 2 # 30 -5-50 k4 4 AL eme?"
Aﬂm:_,_a.J
7 7 ”
|t ety b
Relinquished by:(Signature) Date /Time Received by: (Signature) Relinquished by: (Signature) Date /Time Received by: (Signature)

Relinquished by: (Signature)

Date /Time

|

Recelved by (Signature)

Relinquished by: {Signature)

Date /Tima Recelved by: (Signature)

Relinquished by: (Signature)

Date /Time

|

Received by:

(Signature)

Date /Time

|

WES " 16

R Nov {

PREVIOUS EDIMONS OBSOLETE

Remarks




* USAE WATERW/

SXPERIMENT STATION

o CHAIN OF . .TODY RECORD
PROJECT NAM
/Vle/me 74% @
SAMPLEBS; ({Signature) ¥ -
/Q %\ o REMARKS
2
[&]
DATE ™ SAMPLE 1D
LAR ZD 286~ JO34
8-/3-90 Do o030 -5-50 L. |3 Bt by, ) s LOH
920 O3/r0= tl-F0____*# | ]
933 2 v 2
935 3v_|2
9490 - 2
945 3 2

Y 3o -//-90 4 conat- on COC

aolu}',? Oeale ialaed—

Reli hed by: (Sigpatyre) Date /Time Recelved by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
W% f/g’@'/ﬁ&%%r,

'Helinquished by: (Signature) Date /Time Recewed by {Signature) Relinquished by: (Signaturs) Date /Time Received by: (Signature)
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Date /Time Remarks

|

|

WES g6

R Nov

PREVIOUS EDITIONS OBSOLETE




A Covtere
COOLER RECEIPT FORM

Project : C) ﬁﬁ/y e -A 86

Cooler recsived on -5:/_/2?” and opened on ﬁ,_/f_ W

1)

2)
3)
4)
S)
6)
7)
8)
9)
10)
)
12)
13)
14)

(51gnature)

Were custody seals on outside of cooler? —<=-=-=j--==mcm=mcamam-

I{ YES, how many and where? L{A&M@Mﬁhﬁ:_

Were signature and date correct?
Were custody paper's taped to 1id inside cooler? -—~-—--—-----—-'—-—@ NO
Were custody papers property filled out (ink, signed, etc.)? ========~ @ N
Did you sign custody pepers in the eppropriste place? =--=--=—===u- @ NO -
Dld;;:u attach shipper's packing slip to this form? .
What kind of pack ing material was used? WL&&M/ ,QZECRJ‘W
Was sufficient ice used (if appropriate)? -=====ecemcceux —————-- NO
Were all bottles sealed in separate plastic begs? ~======m=mmmeuoum- @ NO i
Did all bottles arrive in good condition (unbroken)? . YES ‘
Were all bottle labels complete ( No., date, signed, anal., pres, etc.)?. -—-- @ NO
Did a1l bottle labels and tegs egree with custody papers? =------ — @ NO
Were correct bottles used for the tests indicoted? ~~-=---meeeeceoae Y NO

Explain any discrepancies ~-->

#9. devo /AZ;VMWMVL/WHM

Lvoa Brshen .

#/c/,wvgwmw;@vww



-

' USAE WATERWA’
CHAIN OF Cu.iODY RECORD

PERIMENT STATION

PROJECT NAME

CRAVE ABG 4
SAMPLERS: {Signature) /0 % 62
| zw[ (_c gg REMARKS
3
~ DATE TIME SAMPLE 1D
LARzp - 709~ 7666
B8-15-9%0 cBoo S2/rc -1t ~90 _Finaf R Z VOA‘ “DQ%AM
08 15 | o3fi0-46-90  #
o 30 : 2\ 2
o 32 3v 2
o g 35S [ /
©O8 3% 3 /
620/ 4v Z
°90% 4 !
o9%o Svi| 2
0739 5 2
/1900 Eigae einsgd 7 Belllow o YOA
t44s | 03/i0 -8 -9 v | 2
(S OD 2V Z
! SO ! /
1515 2 /
Jioo T2 1P AN 2

Ralinquishaed by: (Signature)

|

FORM

WES

® Maw /

mgg

PREVIOUS EDIMIONS OBSOLETE

Relinquished by: (Signature) Date /Time Recelved by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)

Bud £ LI et ovaolog e o

Relinquished by: (Signature) Date /Time ’ Recelved by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
Date /Time Received by: (Signature) Date /Time Remarks




2 -
COOLER RECEIPT FORM

project: _C ARApc_ AB6

Cooler reesivadon.gé'zl&mwenedon S, WWOM

-

(signature)

1) Were custody seals on outside of cooler? =====mmmcoocmommmmmmmaa- @ NO :

I YES, how meny and where? R Qcales an Cack Cocnbe.

Were signature and dete correct? W)
2)  Were custody papers taped 10 lid inside cooler? ==-=====nm=ococae- @ NO
3)  Were custody papers properly filled out (ink. signed, etc.)? I YES @
4)  Did you sign custody papers in the eppropriste place? =========e=n- @ NO -
S) Dm;'ou attech shipper’s packing sHp 10 this forM? ==========memeen @ NO
6)  What kind of packing materiel wes used?ab%w* Hyar T
7)  Wes sufficient ice used (if appropriate)? ==-==-ececcaeen ——————-- @ NO
8)  Wereall bottles sealed in seperate plastic bags? =---=-=--==c=-=mun @ NO 3
9)  'Didall bottles arrive in good condition (UNBroken)? =--=--=-==m=m=nx @ NO
10} Were all bottle labeis complete ( No., date, signed. anal., pres, etc.)?v ---@ NO
11) Didall bottle labels and tegs agree with custody papers? ========ma== —@ NO
12) Were correct bottles used for the tests indicaled? ------m--mmommmmn @ NO

13) Were YOA viels checked for absence of air bubbles and noted if found? ---<YED N0

E-8



—3

3

° USAE WATERW,
CHAIN OF CusTODY RECORD

KPERIMENT STATION

PROJECT NAME

PREVIOUS EDITIONS OBSOLETE

PLERS (si :C oo “g / / / / / / /
gnature ¥4
P W i // ﬂﬂ/% & S S REMARKS
V“;/ = 2\ /S /) S ) ))
. DATE TIME SAMPLE ID / / / / / / / ’7)‘/79- ?///ﬁ )
B-s/7-2| /03 TRip Glawk V77| 7
8-/3-7< | /833 | 63/10-c-50 1, | %
LR}
[0/ L 2 2
" /037 ' v | 2
H /08 ¢ 3 z 2
” [X]
/0} 52 v 2
X [
1114 4 2 _
\
\ na2 . Gdv | 2
. _=
‘ /37 " s 2z
; /36 " 5v | 2 Bolllo,
\ .
' (Y00 ©63/)0-6 -~ 50 RwSe 7
Relinquished by: {Signature) Dats /Tims Received by: (Signature) Relinquished by: (Signature) Date /Time Received by: (Signature)
Loy |g20-700530| =/ Y7,
orsy L7 -2 et e Syfoo |/t 7mite) S Flltveanet
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Reiinquished by: (Signature] Date /Time Received by: (Signature)
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Date /ﬂme Remarks -
1




Ot-3

WPERIMENT STATION e T
USAE V XPERIMENT STATION

CHAIN OF (_sTODY RECORD

USAE WATERW,

PROJECT NAME VAV YAV
Ceanve ABc 9 ///////
SAMPLERS: (Signature) __ C— ¥4 / / / / / / /
. < REMARKS
Rl € Q08T | /)]
oW S o =g L 5 1 W ~¢ "~ A APl P oY o / / / / / / /
VAL i SAMILE U
R-/e-90 | 050% 03/10-8-90 Linse 7 544&./,~ LOh
/
D430 03/s70 -9 -9 1V 2
d grglr ’, ?—
9 45 2V Z
9S50 2 z
/0 3D v 2
/0 35 3 £
g-/7-90 | 090% 03 [16-7-79 LV 2
0508 ,' I
XY vi L IV} -
7 z V < )
052/ 2 z D0hn N 2n.nh - dp o
072/ = Leox Loma Ll Dendid ) diabags
0527 2V 2z
c93 3 -2
093y 4y z
4934 4 2
j06° | 63/10-9-50 R.sE | 7
Relinquished by: (Signature) Date /l:ime Recelved by: (Signature) - | Relinquished by: ({Signature) Date /Time Received by: (Signature)
4 o et ae . 1720 '%,6930\\W 720 | 7 /Km/ K/o?ﬁ,m o
7 VAL AT) O NT T ] A= I P I'[[U LA™ /)VI[(
Relinqu‘s/shed by.'/ {Signatura) Date /Time S(ece}ved by: (Signature) Relinquished by: (Signature) Date /Time Received by: (Signature)
Ignature Date /Tims Received by: (Signature) Date /Time Remarks

Relinquished by: (Signatire)

FORK .
PREVIOUS EDITIONS OBSOLETE

WES ‘96

R Mov



COOLER RECEIPT FORM
project : __C AAve -486

Cooler recaived on _ZZZ 7 and opened on S/ ZX 2 WW‘*‘

(signsture)

1) Were custody seals on outsice of co0ler? ===-=-=nmmmmmmmmmmmmmee -@ NO

I YES, how meny and where? 2 e JA vt

Were signature and date correct? @ NO
2)  Were custody papers taped to 1id inside copler? -----==-eecmamcea- @ NO
3)  Were custody papers properly filled out (ink, signed, ec.)? ~=======- ves (o)
4)  Didyou sign custody papers in the eppropriste place? ~=======cceux @ NO 4 -
S) Dla;;:u attach shipper’s packing slip to this form? -=-----cmeecaaa- SO NO
6)  What kindof pecking material wes used? oceldle OCaslc
7) \%s sufficient ice used (if approprigte)? —=~==-=cmeoomceaaoan o @ NO
8)  Were all bottles sealed in separate plastic begs? =-~----=-----ecu-u- @ NO )
9)  Didall bottles arrive in good condition ( unbroken)? --------—----;-@ NO
10) Were all bottle labels complete (Nb.. date. signed, anal.. pres, etc.)? ----(TE9 N0
11) Didall bottls labels and tegs agree with custody papers? ---=====w=v-- Yes (ng/

12) Were correct bottles used for the tests indicated? ~===-em=eecccauaq NO
13) Were YOA viels checked for absence of i bubbles and noted if found? -—--@ NO
14) Wes a sufficient amount of sample sent in each bottle? ===========uu- YES (RO

Explain any d\screpanmm -

B Il Sewpo # 03//s- ,;qopqu/cm

MH‘W%JWQWWé‘”’:
"Idfv—b«/w*ua W/L&nd“:%&

- E-11



USAE WAIERWAYS EXFEHIMENT ST1ANIUN

CHAIN OF CU

DY RECORD

PROJECT NAME S
Oonve  ABG— Ny
SAMPLERS: (Signeture) ~7° . %g / / / / / / /
oy o —
“—y z s/ /) ) ) )
DATE TIME SAMPLE ID / / / / / / /Z,/,?be/D Y
$-20-90 /055 03/)6 12~ 9p / 2
’ /053 v | 2
' 1102 v | 2
" i1oo VA4 z_ -
' 1112 3 z
T /10¢ 3v z
! /{25 4 z o les coma gar
) /120 v z S RN Y)Y
m —, (400 & Kise / ——
| /617 rRp_BlavK 1 Mol Le en Qep!
=4
5 .
Relinquished by: iélgnature) Date /Time Received by: (Signature) Re‘l‘inqulshed by: (Signature) Date /Time Received by: (Signature)
Ko Bogme| 82150974 N\ At fz/é‘ﬁ/‘?o /5 met> KA Tim
Relinqufthed by: Hignature) Date /Time Regeived by: (Signature) Relinquished by: (Signature) Date /Time "Recelved by: (Signature)
Relinquished by: (Signature) Date /Time Received by: (Signature) Date /ﬁlme Remarks

FORM

WES

R Kaov 89

2186 -

PREVIOUS EDIMIONS OBSOLETE

e



COOLER RECEIPT FORM
project: CRAv€e . 4AC .

Cooler recsived on 57/2%/2a__ snd opened on -EM m )

(signature)

1) Were custody seals on outside of cooler? ~=—r=-=-====mmcmemmmumn-x €D N

If YES, how many and where? _/ %ﬁ.m—f

Were signature end dete correct? @ NO
2)  Were custody papers taped to lid inside cooler? =-=--====ecememeem- @ NO —
3) Were w;tody paper's properly filled out (ink, signed, etc.)? ======e== @ NO
4)  Didyou sign custody papers in the appropriste plece? -========-=nu £ NO -
S) Dld;;u attach shipper’s packing slip to this form? -======eeemccaa- Y NO
6)  What kind of packing material wes used? MW
7)  Was sufficient ice used (if appropriste)? s ———————- @ NO
8)  Were all bottles sealed in separate plastic bags? --~==-=====mcacuu- YES NO i
9)  Didall bottles arrive in good condition (unbroken)? -----=------ f':‘ @ NO
10) Were all bottle labels complete (No., date, signed, ansl., pres, etc. )?. --== @ NO
11) Didall bottle labels and tegs agree with custody papers? -~==-=====u=- @ NO
12) Were correct bottles used for the tests indicated? ~===-====mecec—- QES NO

13) Were VOA viels checked for absence of air bubbles and noted if found? -—--@ NO
14) Wes s sufficient amount of ssmple sent in each bottle? -=------=--~-- @ NO

Explain any discrepancies --->

E-13



UDAE WAIENYAYD CAFERIMENT DIAIIUIN

CHAIN OF CL DY RECORD

PROJECT NAME

CRaveE ALG

(%)
o
SAMPLERS: (Signature) - 52
. <

s & REMARKS
DA'(r/E 4 TIME 4 SAMPLE 8

ID
Lr -7/ ‘

g-20-50 | /)25 03/j0-42-90 *4 / R L IR
f23-9° | 080° 7Rp Blenk / Nocorn S5 5/2290 . Zeict? jjc
GMM__%M

Bus elogoloi o br 20t

vVi-3

Relinquished by: (Signature) Date /Time ”ljecaived by: (Signature) Relinquished by: (Signature) Date /Time Received by: {Signature)
“ n W 4
- y o X)) Yo W ]
%""} %M/—’ 0*&&?‘7& 039 L e WY pEer Mndel
Relinq({fshed by/ {Signature) Date /Time , Recelved by: (Signature) Relinquishaed by: (Signature) - Date /Time Received by: (Signature)
Relinquished by: (Signature) Date /Tims Received by: (Signature) ‘Date /Time Remarks
FORM
WES " Now ”2196 TTS—REVIOUS EDITIONS OBSOLETE
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AMMUNITION BURNING GROUND IN5 170 023 498
DRAFT REPORT NOVEMBER 1992

Northern Division
Naval Facilities Engineering Command

1. Northern Division reviewed the internal draft version of this
report last summer. Comments were submitted on the internal
draft to the USAE-WES on July 07, 1991; the Wilmington District
was copied. We have not yet received a written response to those
comments yet this draft was prepared and distributed. Is this
another internal draft or a draft that was distributed to all TRC
members? In any case, it appears this report d4id not incorporate
all of Northern Division’s comments. Is the USAE-WES reviewing
the Wilmington reports, before or after distribution to the Navy?

Response: This is an Internal Draft that was sent to WES and the
Navy. WES reviewed this report concurrently with the Navy, and
we are responding to their comments, also.

2. The report does not possess a cover page. A cover page must
be included, without headers. A copy of the Army Corps
transmittal letter and accompanying distribution list should be
bound in the report before the cover page. The transmittal
letter, attached to each report, should be a reproduction of the
original cover letter bound in one of the copies sent to the
Northern Division. The letter will be From: Army... To:
Northern Division...

Response: The Report will be so formatted.

3. The TABLE OF CONTENTS presented in the report DQOES NOT
CORRESPOND TO THIS REPORT!. Revise! Place the executive summary
after the Table of Contents, preceding the "LIST OF
ACRONYMS/ABBREVIATIONS." Page 67 should be labelled with a
section number. The Section-8 title should be renamed
“REFERENCES" OR "REFERENCES CITED." It is not a bibliography.
The page numbers are not complete on page ii. 1Include an
additional APPENDIX for the Chain of Custody forms.

Response: The Table of Contents will match the report, and the
other changes will be made.

4. There is an adequate assessment of the quality of the
chemical data.

© The analysis of the organic data should be improved. 1In

F-1
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particular, the comparisons of the background (control) and
sample boring results are not adequate.

0 The analysis of the inorganic data is much better than that
for the organic data but requires improvement. The statistical
analysis of the inorganic data requires a more detailed
discussion. Furthermore, the statistical analysis of the metal
data fails to adequately address data quality. The report has
good graphic presentations of the metal results, but some
improvements are recommended. The comparison of metal
concentrations for the sample and control borings reflects a
relatively high level of effort.

© The results of the chemical analyses should be better related
to the disposal activities at the ABG. 1In particular, chemical

compositions of the hazardous materials burned at the ABG should
be listed in tables.

© The rationale for the soil sampling efforts (e.g., sample
frequency and location) is not well explained.

© At a minimum, order of magnitude ARARsS (or typical cleanup
levels) should be presented for the analytes being tested. The
reader is not presented with enough information to determine
whether detected concentrations of analytes are hazardous.

© Blank contamination was well assessed. However, detection
limits should be adjusted for blank contamination.

Response: Changes made throughout the Report should improve the
discussion of the chemical data. A Table has been added giving
the composition of hazardous materials burned at ABG. The report
has been amended to clearly explain the investigation objective
and purpose. Soil sampling was done to determine what
contaminants were found in the soils and in what general
locations (see Section 5.1.0). The full extent of contamination
and typical cleanup levels will be explored in the next phase of
the study. We do not feel it is correct to adjust the detection
limits for blank contamination. The blank contamination data
were taken into consideration during the interpretation of
chemical analyses.

S. The EXECUTIVE SUMMARY is verbose. Include the details in the
body of the report, not in the EXECUTIVE SUMMARY. The following
is a concise format for the EXECUTIVE SUMMARY: purpose,

background, findings, conclusions, and recommendations. We would
also prefer if the report did not use right justification format.

F-2
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Response: The Executive Summary has been made more concise and
right justification has been removed.

6. (First paragraph.) The report states: "Part 1 of the Phase
III, soils investigation was performed at...." The reader should
be told that this report is Part 1 of the Phase III soils
investigation for the ABG (Ammunition Burning Ground).

Response: So revised.

7. (8econd paragraph.) The report should specify the
environmental matrix that is being investigated; that is, the
report should state that the goal of the Phase III investigation
is to assess contamination in the soils. The term “plume"
typically refers to ground water contamination and should not be
used in reference to soils contamination. (The source area is
actually a portion of the plume.) Perhaps the Part I is a source
area study and the Part II would define the limits of
contamination.

Response: The report has been rewritten to say that Part I is a
source area study and Part II will define the limits of
contamination. References to plume with respect to soils have
been removed.

8. (Third paragraph.) The report states that the work plan for
this study was submitted to EPA for approval. The report does
not state whether or not the work plan was approved.

Response: The work plan was submitted to EPA but was never
formally approved.

9. (Fourth paragraph.) The report states: 'Samples from
treatment were used to determine the chemical character of the
waste residues.' Please explain the phrase "samples from
treatment'--samples from treatment of what? The preceding
sentence also makes reference to "...treatment sites..."

Response: References to "treatment sites" have been removed.
10. (1st paragraph.) The dates referenced for the Dunbar
reports and the Hunt report are incorrect throughout the report.
Dunbar’s first report was 1982 and Hunt’s report was 1988.
Revise throughout the text, include page 8 and page 27.

Response: These dates have been corrected.
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11. (Second paragraph.) Revise the second sentence of this
paragraph to: '"Releases of hazardous wastes (as defined by 40 CFR
Part 300) have occurred at the ABG."

Response: So revised.

12. (4th paragraph.) Concentrations should be singular,
Concentration. What and where is the waste pile area stated in
the second sentence.

Response: Concentration is now singular and the waste pile area
is now correctly referred to as the former ash pile.

13. Two pages are labelled as "page ii" (Table of Contents and
EXECUTIVE SUMMARY).

Response: Corrected.

14. The ACRONYM "NAD" on page 68 should be Naval Ammunition
Depot, not Naval Army Depot.

Response: Corrected.

15. (4th paragraph.) 8Specify the codified hazardous waste
requlations required in the second sentence. I don‘t think the
Subpart X permit application submitted to the USEPA was a

", ..Part B permit application."

Response: This information has been rewritten and should be
correct.

16. (Section 1.3.0) Why did the EXECUTIVE SUMMARY present more
background information than did this section? The ABG has a long
and complex environmental regulatory history. It is essential
that the readers, and authors, understand the complete history of
the ABG. The findings of the reports listed in S8ection 2 should
be summarized in this section. The third sentence stated the ABG
was a “,..past SWMU..." but did not explain why. 8ome of the
elements of the ABG background include 1) closure of the ABG Ash
Pile (approximately 12,200 tons of ash was removed in 1986-87 and
disposed of at an off-site landfill), 2) RFI Phase III ground
water, 3) RFI Phase II surface water, 4) closure of the 3 surface
impoundments and subpart F ground water monitoring, etc.. Listed
are some of the Federal CFR’s pertinent to the ABG:

RCRA - Releases from Solid Waste Management Units
(40 CFR 264.90-264.109)
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RCRA - Closure and Post-closure
(40 CFR 264.110-264.120)

RCRA - Waste Piles
(40 CFR 264.250-264.269)

RCRA - Miscellaneous Units (Subpart X)
(40 CFR 264.600-264.999)

Response: This section has been entirely rewritten based on
information contained in the dye tracer study by Bill Murphy.

17. (1ist paragraph.) "setforth" should be two words.
Response: Corrected.

18. Please explain what ‘'desensitized black powder'" is in the
report.

Response: The report has been changed to say that desensitized
black powder is black powder that has been placed in water to
stabilize it.

19. (4th paragraph.) The ABG is located near the east-center
boundary of the NWSCC, not the '"southeast boundary."

Response: Corrected.

20. (4th paragraph.) All of the studies listed did not document
that the '"...groundwater at the ABG is contaminated." 1In
particular, the Hunt study was geology and hydrogeology. The
report does need to discuss the ground water contamination at the
ABG; contaminants, concentrations, and locations (monitoring
wells and springs). USAE-WES Bill Murphy has a good handle on
the ground water contamination plume and can provide wWilmington
with the information for this report. The soils contamination
will have to be evaluated against the ground water contamination
and visa versa, at some point.

Response: The studies cited have been corrected by listing what
they actually found. Groundwater contamination maps have been
added to the report. In addition, the main items of a summary
report dated April 1, 1992 on groundwater at the ABG (COMARCO
report) have been included.

21. Figure 1.2 must include a source: BASE MAP IS A PORTION OF
USGS INDIAN SPRINGS, IND., QUADRANGLE (7.5 MINUTE SERIE8S, 1951,
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PHOTOREVISED 1973, EDITED 1979) AND THE WILLIAMS, IND.,
QUADRANGLE (7.5 MINUTE SERIES, 1956, PHOTOREVISED 1975, EDITED
1978).

Response: The source has been added to Figure 1.2.

22. The larger scale ABG topographic map used by Bill Murphy
(plate 2, revised 9/23/91) would provide much more detail than
the figure(s) used in the report. The boring locations should be
co-located with the monitoring well locations. Bill Murphy also
has isoconcentration maps for TCE and explosives with the wells
plotted. If the borings were located on that map, the reader
could correlate ground water contamination with soils
contamination.

Response: This map has been included in the report as requested.
23. This paragraph is not consistent with the PROJECT OBJECTIVE.
Response: The paragraph has been rewritten for consistency.

24. It is fine to list, in chronological order, previous
studies, but a summary must be included in Section 1.3.0 of these
previous studies. Most readers of this report do not have easy
access to the previous studies.

Response: Information on previous studies has been rewritten.
25. (1st paragraph.) Do not use the term "disposal areas."
Response: The term "disposal areas" is removed, but a few
references to "disposal"™ in the sense that ammunition was burned

or detonated to dispose of it remain.

26. (Figure 3.1) The dashed lines should be extended for the
tributary past areas 6 and 7.

Response: Figure 3.1 has been corrected.

27. Table 3.1 should be combined with Tables 3.2 and 3.3 to
avoid redundancy.

Response: These tables have been combined.

28. The list of parameters in Table 3.1 is incomplete. There is
an inconsistency between the explosive compounds listed in the
table and those presented in the Tables 5.7-5.9. Most of the
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tables (5.-5.9) have 8 compounds. Table 3.1 lists only 7
compounds (DNB omitted). Please explain why the method used for
explosiva analysis (l~z,adld Reverse ase HE

AV . LG il ) J.n\‘li‘ll ” iz
compounds but only 8 or 7 ara roportad. Tho complete acronyms
should be used in this report; TNT should be 2,4,6~TNT, DNB

Response: Table 3.1 has been rewritten. Analyses were conducted
for eight explosives compounds now listed in all the pertinent
tables. 1In certain instances, only seven were reported because
the lab could not distinguish between 2,4 DNT and 2,6 DNT.

29. The report should justify the chemical analyses that were
performed at the ABG. For example, the report justifies the TAL
metal analyses by stating (on page 13) that “flares contain many
metals." What metals in particular? Which of these metals are
TAL metals? What is the relative abundance of the metals in the
flares? The report should specify the chemical composition of
the materials that are typically burned at the ABG.

Response: The chemical composition of materials typically burned
at ABG have been given in the report. Analyses that were done
were to look for a broad spectrum of materials that may be by-
products of burning at the ABG.

30. Provide a reference for the USATHAMA method for explosive
(state where the method may be found and date of revision used).

Response: The USATHAMA method for explosives has been
incorporated in EPA SW-846 as Method 8330.

31. The ground water contaminants presented in the 1st paragraph
were referenced from the Dunbar, 1984. Please contact USAE-WES
Bill Murphy for a contamination assessment (i.e., contaminated
wells, levels of contaminants, isoconcentration maps, etc.).

Response: Updated groundwater contaminants from the 1992 COMARCO
report have been included in the Report.

32. Where is the validation report referenced in the second to
last paragraph?

Response: The validation report is in the Appendices.

33. (Next to last paragraph.) Please revise the definition of a
blank. This is the definition of a method blank only.
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For example, this definition is appropriate for rinsate blanks or
GC injection blanks.)

Response: The definition has been revised.

34. I requested a copy of the EM 1110-2-1906 manual with my
internal draft comments. Would you please send a copy?

Response: A copy will be sent.

35. The report defines duplicated precision for field samples on
page 17. It then states that if differences between the sample
results "are small, the samples were determined to be similar."
Sample results with the "% Differences'" are listed in Table 3.4.
However, the report does not discuss the duplicate precision of
the sample results. Based on these results, was soil sample
“12/#1" homogeneous? State what is believed to be good duplicate
precision for soil sample (e.g., a percent difference of less
than 30%).

Response: The report now states that good duplicate precision is
within 30 percent.

36. (8econd paragraph.) The report states that "blank data
indicates that the samples were not tainted by the sampling or
analytical routines." The report should elaborate. How does the
blank data indicate this?

Response: The report now says that since method and field blanks
do not show contamination, the samples are not expected to be
tainted.

37. (8econd paragraph.) List the control limits for the
analytes in Table 3.5 and state where they come from. Inform the
reader that most of the recoveries are close to 100%--ideal
recovery. Please explain why certain recoveries (e.g., lead)
were omitted from Table 3.5. At what depth was the sample of
Table 3.5 taken?

Response: The control limits for the analytes in Table 3.5 are
the method detection limits and are given beside the less than
sign (<) in the tables. Some analytes don’t require recovery, so
no recovery is given. The sample depth in feet is given beside
the sample number in the table.

38. (Table 3.4.) What does '"file sample absorbance" refer to in
the key of Table 3.4? 8State whether the '"N-flag" refers to the
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post- or predigestion spike. Explain the term "(not ident)."

The key states the Contract Required Detection Limits (CRDLS)
were used. Please explain why Contract Required Detection Limits
were used for 8W-846 methods?

Response: File sample absorbance is the base reading without the
spike. The N-flag is the post-digestion spike. The term "not
ident." is explained in the footnote. Contract required
detection limits are the same as SW-846 methods.

39. (Table 3.4) Assuming it is appropriate to use CRDLs for
SW~-846 methodology, Table 3.4 should list the instrumental
detection limits (IDLs) and CRDLs for each of the analytes.
Otherwise, Table 3.4 should list method detection limits (MDLs)
for the analytes.

Response: Table 3.4 lists the method detection limits beside the
less than sign (<). Only in the few cases where values are
listed lower than the MDLs are instrument detection limits
different. The values in those cases are listed for precision
purposes, but are not significant.

39.1 The text should explain how all types of detection limits
(e.g., IDLs and MDLs) were determined. When sample results are
summarized in a table, MDLs should be listed in a separate column
of the table. Results below the MDLs should be left blank to
increase the readability of the table. MDL studies should have
been performed for the organic analyses. The MDLs for the
organic analyses should be presented in tables summarizing the
sample results. 8State how these MDL studies were performed and
the date that they were performed. Define the MDL using
statistical concepts.

Response: Detection limits were taken from EPA SW-846. The
equation for the MDL is:

MDL

KS; / M

where: M = slope of the calibration line
Sy = standard deviation of the average noise level
K = 3

40. (Table 3.6) §Specify the depth of the scil sample. Explain
the term 'statistical quantitation limit.' Explain (in the body
of the text) what type of detection limits are given in the table
(method detection limits at 95% confidence level, instrumental
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detection limits at 99% confidence level, CRDLs, etc.).

Response: The depth of the soil sample is given in Figure 3.2
and beside the sample number in most tables. The proper
detection limits are method detection limits as defined above.
The term "statistical" has been removed from any reference to
quantitation limits.

41. The report states that the analytes found in the rinse
blanks '"are considered field induced contaminants...and {[are] not
considered to have any effect on the interpretation of the data."
This is not completely accurate; the presence of certain analytes
in the rinse blanks increases the detection limits for these
analytes. For example, because of blank contamination, the
detection limit of heptachlor is higher than the method detection
limit. The report should specify the increased detection limit
for heptachlor.

Response: We do not feel that detection limits should be changed
for blank contamination on the order found in these analyses.

42. (Table 3.7.) Why are there blank spaces in the last column
of the table?

Response: The data for the blanks in the last column has been
added to the Table.

43. (Table 3.9.) 8Specify the sample depth. Explain why some
data was omitted from the tables. List the ranges for acceptable
recoveries for the first six analytes. Page 27 states that the
results of the pesticide, herbicide, and PCB analyses are listed
in Table 3.9. No PCB results are listed. Recoveries and percent
differences for the PCB analyses should be presented and
discussead.

Response: Table 3.9 has been revised as requested.

44. (Table 3.10.) List the percent differences for the
duplicate analyses. Why is the 2,6-DNT analysis omitted? List
the method detection limits for the explosive analyses and
explain how they were determined. Abbreviations (e.g., "RDX")
should be defined in a key at the bottom of the table.

Response: A column for percent difference has been added to the
table. The lab could not separate 2,6 DNT from 2,4 DNT, so

results are given as 2,4 DNT. The method detection limits are to
the right of the less than sign in the table and are from Method
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8330. Abbreviations are defined in the report.

45. (Table 3.11.) Explain why some information is omitted.
List the ranges of acceptable recoveries for the explosive
analyses.

Response: Table 3.11 has been revised as requested.
46. (Next to last paragraph.) The reports states:

The method used for the detection of explosive
compounds in the soil is not an EPA method.
Therefore, no recovery ranges are presented.

(i) The punctuation of this sentence is incorrect; the comma
after the word "method" should be a semicolon.

(ii) The rationale for not presenting recoveries is inadequate.
NEESA Level C QA/QC protocol specifies the use of control charts
to establish acceptable percent recovery ranges.

Response: The punctuation has been corrected. Since the method
has been incorporated in SW-846, recovery ranges can be found in
Method 8330 and are given in Table 3.11.

47. The report should discuss the data of Table 3.9 (e.g., the
significance of the reported spike recoveries for the soils and
water data.)

Response: The spike recoveries for the data was generally good,
although 2 spiked samples fell outside the control limits.

48. (Table 3.8.) Define the abbreviations used in this table or
refer the reader to a section of the report where the
abbreviations are defined.

Response: A table of names and abbreviations is included in the
report.

48.1 Section 3.5.0, '"'Data Evaluation," enhances the report in
that it attempts to illustrate method of approach for the
assessment of data quality. However, data validation is not
adequately addressed. Data validation is discussed in rather
general terms (e.g., see the second paragraph of page 17). For
example, it states that data is evaluated with respect to
precision, but it does not state what guidelines are used to
determine if precision is acceptable (e.g., acceptable ranges of
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relative percent differences are not listed. Many factors used
to assess laboratory data gquality are not addressed. Hence, the
extent of the data review is not clear. For example, the report
does not state if continuing calibration standards were assessed;
if the '*tuning" for the GC/MS analyses were examined and so
forth. The flags for the data listed in the tables of Appendix D
indicates some type of data review was performed; very few data
points are flagged for problems. Was the data that good or was
the data reviewed with respect to limited criteria? For example,
there are no J-flags to indicated holding times were exceeded,
problems with initial or continuing calibrations, etc.
Furthermore, the report does not state that any data validation
summary reports were generated to assess data quality. Data
validation summary reports are generated when data is thoroughly
reviewed. These reports presented a detailed assessment of data
quality: 1list holding times that were exceeded, continuing
calibrations that were not performed, unacceptable matrix spike
recoveries, etc. Data validation summary reports indicate what
data is usable (e.g., for a statistical analysis such as a t-
test). EPA’s Functional Guidelines for Organic and Inorganic
data contain specific criteria for the validation of CLP data,
but the data in this report was generated using SW-846
methodology. Were these guidelines used for the validation of
the SW-846 data? If not, the report should reference the
guidelines that were used or it should state discuss them in more
detail. (If necessary, please forward these comments to the
USAEWES-ALG and coordinate a response. We are available to meet
and discuss the data validation with Wilmington and ALG.)

Response: Data validation summary reports were done and are
included in the Appendix. Any problems with the data are flagged
in the tables. All data were reported at or below contract
required detection limits. Data for QA samples were within
acceptable limits.

48.2 8Section 3.5.0 states that 'all data is checked...before it
leave the laboratory" (with respect to six criteria that are
listed on page 16). The report also states the data was reviewed
after it was received from the laboratory. The report should
state that the latter constitutes data validation--the systematic
review of analytical data using predetermined quality criteria by
an independent party (by definition, a laboratory cannot validate
its own data).

Response: See the data validation summary report in the
Appendix. Data validation was performed by the ALG.
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49. Figure 4.7 is a good representative of the ABG soil
thickness. Can site features be included on this Surfer(?)
contour map? It would give much more perception.

Response: Site features have been added to the map.

50. (First paragraph.) The "“3-inch Shelby Tubes'" refers to
Shelby Tubes with a 3-inch inner diameter?

Response: The text has been changed to say "Shelby tubes with a
three-inch inside diameter".

51. (2nd paragraph.) A sentence referred the reader to "...See
Section 2.0 PREVIOUS STUDIES). 8Section 2.0 provides only a
chronological listing of bibliography, no specific information.

Response: Section 2.0 has been rewritten to provide this
information.

52. Delete the term "disposal' from the last paragraph. The ABG
is not a disposal facility.

Response: BAll references to disposal areas and many references
to disposal have been deleted from the text. Since burning and
detonating are methods of disposing of explosive materials,
disposal in that sense remains.

3. (Table S.1.) Explain terms “compound B'" and "compound A."

Response: Composition A is 91% RDX and 9% wax. Composition B is
60% RDX, 39% TNT and 1% wax.

$4. (Figure S.1.) Explain the notation "VF" (e.g., what is
“"YF-11").

Response: The locations "VF" are for valley floor and are from
previous WES borings.

$5. The second paragraph of this page is redundant; these QA/QC
samples were previously discussed.

Response: The redundant paragraph has been removed.

56. The rationale for the soil sample locations and frequencies
should be discussed. Table 5.1 is inadequate. For example, only
one soil boring (boring #5) was collected for the "Burn Pads."
Figure 5.1 indicates there are five of them--why is only one
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sample sufficient to determine the presence of contamination for
the soil around five structures?

Response: Project objectives are discussed in section 5.1.0.
This part I study was a source contamination study for the
variety of waste units found within the ABG. Representative
borings (9) were placed in locations most likely to be
contaminated. Three control borings were placed in locations
believed removed from contamination (based on groundwater

sampling and analyses).

58. (Second paragraph.) State the confidence level of the
F-test.

Response: The confidence interval of the F-test is the 95%
confidence interval.

59. The report should present statistical equations and sample

calculations to illustrate the statistical analysis of the data.
The report should explain how the data was assessed based on the
F-~test results. For example, how was the data assessed when the
variances of the control means were significantly different from
the sample means? The null and alternative hypothesis should be
stated in mathematical terms.

Response: The text has been revised to illustrate the
statistical analysis.

60. The report states:

In order to have a sufficient number of samples for these
computations...all samples from a particular boring were used.

Hence, the report states that analyte concentrations at different
s80il depths within a particular boring are averaged only because
a limited number of samples were obtained. Homogeneity of the
soils would strengthen the justification for averaging the data
in this manner. The boring logs seem to indicate the soils at
the ABG are relatively homogeneous even at different elevations.

Response: The statistical comparison of the means of all samples
from a specific boring with that from another boring is intended
only as a descriptive tool. The specific comparison of chemical
content of identical soil strata would be desirable but was not
possible with the available data. The boring logs indicate that
the soils sampled were generally similar, being predominantly
clay and clayey gravel with lesser amounts of sand and silt.
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This soils similarity made averaging the soils data at least a
conservative description of the contaminant characteristics of
the soils.

. .
€1. Literatur ueg for regiocnal back

ure value c
metals should be gualitatively compared
concentrations obtained in this study.

(e ]
0

oun oncentrations of

groun
to the background metal

Response: We have searched for regional metals data but cannot
find any. We did compare control boring for the ABG with other
Crane control borings.

62. Please rephrase the statement: "Thus comparison of a
specific sample from boring to boring may not be relevant." This
could mislead the reader. Does not a t-test involving a sample
mean and corresponding control mean amount to a "boring to
boring" comparison?

Response: This sentence has been corrected by adding a missing
word, "comparison of a specific depth sample".

63. DATA QUALITY SHOULD BE DISCUSSED BEFORE THE STATISTICAL
ANALYSIS OF THE DATA IS PRESENTED! Data quality is assessed to
omit invalid results from statistical analyses.

Response: Only valid data were used in the statistical analyses.

64. (Table 5.3.) Does "s.d." in Table 5.3 refer to the standard
deviation for an individual value or the standard deviation for
the mean (the latter is equal to the former divided by the square
root of the number of data points)?

Response: The abbreviation "s.d." refers to standard deviation,
the square root of the variance or the root-mean-square deviation
from the mean, in either population or sample. It is a measure
of the dispersion or spread in the probability or frequency
distribution of the observed chemical data. As the s.d. is used
in the denominator of the t-test, an increase in the s.d. reduces
the "t" value, moving the value away from the critical region.
Flagging the situation where the sample mean was less than the
s.d. was arbitrary and was only intended to show where disperse
data distributions occurred.

65. (Table 5.3.) What is the purpose of reporting means that
are not statistically different from control means in bold print?
For example, the mean Cr concentration for boring 7 is in bold
print even though it is not statistically different from the
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control mean. This seems to defeat the purpose of the
statistical analysis.

Response: The bold print showed the analyst which analytes to
test for significant difference.

66. (Table 5.3.) Please explain the use of the symbol "#." The
key states:

Standard deviation is greater than the sample mean. When this
occurs, the ability to distinguish a statistically significant
difference between the control and specific boring means is
reduced.

State what statistical criteria (e.g., F-test using 95%
confidence level) was used to determine if the "“standard
deviation is greater than the sample mean." How was the data
analyzed when there was significant difference between the
control and boring means? This is not explained in the body of
the report.

Response: The only criteria used was a determination that the
standard deviation was greater than the mean. This was simply
observed and noted in the tables. This situation occurred
because of the small sample size and high variability of the
data.

67. (Table 5.3.) The comparison of the sample boring results
with the control boring results would have been more effective if
confidence intervals were reported for the background (control)
samples. (When control and sample variances are equal, sample
means that fall outside the confidence limits for the control
means are statistically different.)

Response: This would be a valid comparison, but was not done
because of the difference in variance.

68. (Table 5.3.) The statistical analysis of the data presented
in Table 5.3 does not adequately take data quality into account.
For example, Table 5.2 uses an "N-flag" for all the As results
for boring 6. An N-flag indicates that a spike recovery is not
within control limits. Because this is true, the mean as
concentration for boring 6 is gualitatively different than the
mean As concentration for a boring with unflagged As
concentrations--the mean As concentration for boring 6 is
estimated (it may be biased high or low, depending upon the bias
of the individual As concentrations listed in Table 5.2). Table
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$.3 should indicate that the mean As concentration for boring 6
is estimated (e.g., is biased high).

Response: A flag for estimated data has been added to Table 5.3.
69. When possible, the flags used in the tables of Appendix A
should address data bias. (For example, low matrix spike
recoveries indicate data is biased low.)

Response: See response to comment 68 above.

70. The table presented on page 44 well summarizes analytes
significantly greater than background. Why isn’t a similar table
presented for borings 7, 9, and 12? Why aren‘t the TP analyses
listed? At a minimum, th eport shou

L 2% ’ a s X e be 43 e SR G2 WS b &
disposal activities near these soil borings. (The report simply
states that a release of a particular metal at a particular
boring has occurred because a statistical difference for the mean
was observed.)

Response: Borings 7, 9, and 12 are discussed in the text, but
have been added to the table. Total phosphorous has also been
added to the table. The text discusses the waste disposal
practices at the ABG, but no analyses of wastes are available
thus no correlation with soils data can be made.

71. The report should explain the following statement:

There is a possibility that borings 1, 2, and 3 are contaminated
with these metal analytes as a result of unknown anthropogenic
activities...

(i) What analytes are being discussed--all the TAL inorganics or
only arsenic, beryllium, selenium, thallium, cobalt, or iron?

(ii) Yes, the selection of poor background samples is always a
possibility. However, one of the objectives of a soils
investigation is to minimize this possibility (e.g., the
selection of multiple background samples from different locations
and the comparison of background results with literature values
for regional background concentrations of metals). The report
should address the reliability of its background data instead of
simply presenting a disclaimer.

Response: Only the listed metals are discussed in the referenced
statement. Because no regional metals data is available,
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background borings from other sites have been examined.

72. It is recommended that mean concentrations also be plotted
in Figures 5.4 - 5.12. For example, the mean Cd concentration
for the control samples could have been compared to the mean Cd4
concentration for boring 7. If each plot were to occupy the
entire page, the readability of the bar graphs would be improved.

Response: We feel that the individual values are more meaningful
than the mean. They are a visual representation of all the data
rather than a measure of data tendency. Two figures per page
seemed like a good compromise between readability and report
length.

72.1 (Third paragraph.) Please amend the use of the term '"total
phosphorus." 'Total phosphorus'" refers to analytical methodology
not to an analyte: It is correct to refer to a release of
phosphorus, but it is not correct to refer to a release of '"total
phosphorus."

Response: The references to phosphorous and total phosphorous
have been corrected.

72.2 There is little attempt to relate the geophysical data
(presented in Section 4) to the analytical data (presented in
Section 5). For example, the report states (page 33):

Examination of the boring logs 4, 5, 7, and 9...s8hows soil
containing debris such as...copper shells and rusty nails. The
above physical evidence was correlated with the chemical analysis
to describe the areas of the potential contamination.

Where was this correlation performed? The results of the metal
analyses for these borings (S8ection 5) were not related to the
chemical composition of the cultural debris (e.g., the presence
of copper shells giving rise to high copper concentrations at one
of these borings). As a second example, the soil data of Section
4 was not used to justify the statistical analysis of the metal
data presented in Section 5 (e.g., see comment 35).

Response: The text has been modified to include a discussion of
chemical and physical data. The study did not analyze the
cultural debris, but only analyzed the soil, so the data cannot
be statistically correlated.

73. (First paragraph.) The report should revise the detection
limits for the inorganics based on the results for the blank
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analyses.

Response: We do not feel it is correct to revise the detection
limits for the minor blank contamination encountered in this
study.

74. Salient problems with the analytical results for the metals
should have been discussed here. For example, the report should
address the poor matrix spike recoveries for the Be analyses.

Response: Discussion of analytical problems has been added to
the text.

75. The report should explain how the results of the explosive
analyses relate to the disposal activities. For example, the
report states that '"tetryl was the only explosive found at

boring 10." Is this consistent with the disposal activities near
boring 10. According to Figure 5.1, boring 10 was performed near
the '"red phosphorous burn pads." Was tetryl ever burned there?

Response: We only know that phosphorous and boxes were burned
there, but tetryl may have been burned but not reported.

76. The quality of the explosive analyses should be discussed in
general terms. A full validation summary report of the explosive
analyses is not required; however, the information pertaining to
the QA/QC for these analyses is inadequate. For example, the
report should discuss the detection limits for the analyses (For
example, how were they determined and when?). Was accuracy and
precision generally acceptable? Did any problems with these
analyses affect data interpretation? 1In short, the reader must
know the reliability of the data. The discussion presented in
Section 3.4.0 of the report describes method of approach for the
assessment of data quality. However, a data quality assessment
for each set of analyses must still be reported and justified in
some fashion. Discussion of the results of the blank analyses
alone is not sufficient.

Response: The explosives analysis followed the USATHAMA method
now incorporated as Method 8330. A discussion of data quality
has been added to the text.

77. Please explain the phrase "not in sufficient amounts to
statistically quantify." What are the quantitation limits?
Define them using statistical concepts.

Response: This has been rewritten. Method detection limits from
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8330 are now used for explosives.

78. The report states that "a release of trichloroethane and
tetrachloroethane [PCA] may have occurred at the ABG."

(i) Detections of TCE--trichloroethene (not trichloroethane)--
are reported (see Table 5.10) at soil borings 7 and 12. Please
clarify this discrepancy.

(ii) 8ince TCE and PCA are the only VOCs that could have been
released at the ABG, the report should discuss the quality of the
TCE and PCA analyses more thoroughly. Blank contamination is
adequately assessed but other data quality criteria are not. For
example, if matrix spike and surrogate spike results indicate a
high bias, low detected concentrations may be false positives.
Unacceptable results for the continuing calibration may also
indicate false positives. The precision and accuracy of the TCE
and PCA analyses should be addressed in more depth.

(iii) If the laboratory data does indicate that these two
compounds have been released, the report should emphasize that
the detected levels of the two VOCs are extremely low. The
halogenated VOC concentrations appear to be too low to be
hazardous. For drinking water the NCL for 1,1,1-trichloroethane
is .2 mg/L; that for trichloroethylene is .005 mg/L. Action
levels for soils should be considerably higher. For example, a
soil clean-up level of 55 mg/kg (ppm) has been used in EPA Region
I for trichloroethylene (This value was calculated using OSWER
Directive exposure factors for dermal contact and ingestion).

The state of New Jersey has a draft surface soil cleanup standard
of 23 ppm for trichlorocethylene. Concentrations of TCE and PCA
of less than 3 ppb were detected at the ABG~--lower than most
drinking water standards for volatile halogenated alkanes. The
report should make an attempt to list ARARs for the contaminants
of concern. At a minimum, order-of-magnitude estimates should be
given. The detection of a compound is not significant unless it
is present at a hazardous concentration. However, the reader is
not presented with enough information to determine whether
detected concentrations of analytes are high enough to be
hazardous (which will determine if further investigation is
warranted).

Response: References the Trichloroethene have been corrected.
The precision and accuracy of the TCE and PCA analyses is
discussed in more detail in the text. Lists of ARARs are beyond
the scope of this study. Discussion of the significance of the
levels of TCE and PCA found has been added to the text.
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79. The discussion of the VOC TICs is very superficial. The
report simply states:

A release of several tentatively volatile organic compounds may
have occurred at the ABG.

Can the TICs detected be related to the disposal activities at
the ABG? How do the TICs found in the background samples compare
to the TICs found in borings 4-12. For example,
methylcyclopentane at an estimated concentration of 0.02 mg/kg
was found in boring 5. A methylcyclopentane concentration of
0.07 mg/kg was found in boring 2--a control boring. How can the
release of methylcyclopentane be attributed to disposal
activities at the ABG? Were TICs found in any of the blanks?

Response: The discussion of VOC TICs has been expanded. No
significant release of VOC TICs can be shown.

80. The results of the semivolatile analyses should be related
to the waste treatment activities at the ABG. For example,
describe if the detection of 2,4-dinitrotoluene at soil borings 5§
and 6 is consistent with the disposal operations near these
borings. (For example, if TNT was burned at these soil borings
could 2,4~-dinitrotoluene be combustion product of TNT?) Discuss
a probable source of the PAH contamination.

Response: Borings 5 and 6 were in the vicinity of burn pads and
red water disposal, so the PAH contamination could be a
combustion product of TNT.

81. Table 5.15 should be presented here since it summariges the
discussion on page 59.

Response: Table 5.15 is the tabular part of section 5 and will
be referenced in this section.

82. The discussion of the TIC results is not sufficient. The
report simply states that a "release of tentatively identified
semivolatile organic compounds' occurred. No justification is
presented. In particular, the report should compare TICs found
in the contrcl and sample borings. For example, 3-hexen-2-one
was found in both sample and control borings. Hence, the
conclusion that a release of this compound can be related to ABG
treatment activities is not justified. The possibility that some
of the TICs detected are decomposition products from the disposal
of explosives should be addressed. Where any TICs found in
blanks?
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Response: The text has been modified to say that TICs may have
come from the decomposition of explosives compounds. The
discussion of TICs in the text has been expanded, but it is
difficult from the data collected to determine the source of the
TICs. The statement regarding the release of TICs has been
omitted.

83. See comment 51, part (iii), last three sentences.

Response: Discussion of the significance of the semivolatile
TICs has been added to the report.

84. The pesticide results should be more thoroughly discussed.
Pesticides not found in associated blanks should be summariged in
a table. The report states:

However, it cannot be determined from available information if
the pesticide and herbicide residues detected are the result of
waste disposal activities or the result of insect and vegetation
control activities.

To address this issue, the report should list (in a table) the
pesticides that were not found in the background samples (or
associated blanks).

Response: The report now lists pesticides and herbicides
detected and not detected in a table.

85. Why do the RECOMMENDATIONS include 9 explosive compounds to

be included in the Part II study when only 8 compounds were
reported in the tables and page 13 only listed 7. Please revise.

Response: The part II study probably should include all 12
explosives compounds included in Method 8330, even though this
study only looked for 8 compounds and of those could only
separate out 7 compounds.

86. The report should minimize repetition of information. 1In
particular, the discussion presented at the end of Section 5§
(pages 61 - 62) is somewhat redundant; the analytical data is
discussed again in Section 6. For example, Section 5 states that
a "TNT concentration of 1640 mg/kg was found at boring 4.

Section 6 states that the "highest level of TNT (1640 ppm) was
found in boring #4.'" Furthermore, much of information presented
in Appendix D and Appendix E is repetitive.

Response: The report has been revised to eliminate repetition.
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Naval Surface Warfare Center, Crane, Indiana

1. p.l2, 9 1 of §3.2.0
v...used in places where..."

Response: Correction made in text.

2. p.1l2. 94 of §3.2.0
Explain why cuttings from greater than 5 feet were not
drummed.

Response: Paragraph has been rewritten to indicate that all
drill cuttings were drummed.

3. P-12. 94 of §3.2.0
Why was there water in the holes if the sample depths were,
according to §3.2.0 91, taken above the groundwater table?

Response: All soil samples were taken above the groundwater
table. However, the borings may have been extended deeper
following the soil sampling in order to gain additional geologic
information.

4. 3.3.0 91 on p.15.
As written this paragraph seems out of place. It either
needs a qualifier or moved to §1.3.0.

Response: The paragraph has been rewritten to eliminate
redundant or out of place elements.

5. §3.3.0 492 on p.15.

Verb tense disagreement: "...tracking procedures are
continued...'; "...control plan was followed."; "...management
wasgs started..."; "...reports vere kept."; '"data is checked...";
etc.

Response: The paragraph has been rewritten.

6. p.l1l8. 93, and p.22.

“For gemivolatile analysis, sample number 12#3 was used as
the example data." Sample number 12#3 was used for an example of
the volatile analysis.

Why was sample number 12#3 used for volatile analysis instead of
sample number 12#1, which was used for the other example data
sets?
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Response: The text has been corrected. Chemical data from soil
boring 12 sample number 3 were used as example data for volatile
analyses and data from soil boring 12, sample number 1 were used

12,
: .
for as an example data for semivolatile

For volatile analyses, the analyses of boring 12 sample 3
provided a better illustrative example than did sample 1 of the
same boring.

7. p.24. Table 3.7

Why are the results for DBuPHTH and B2EHPH not reported with
a B-qualifier? 1Is there any difference between page 2 of 3 and
page 3 of 3, besides typographical errors?

Response: Table 3.7 has been corrected.

8. p.28. Table 3.10.
For HMX, why is 6.24 mg/kg a J-value, but 6.21 is not?

Response: The table has been corrected.

9. §5.2.1

Looking at the metals and inorganics data presented for the
borings, borings 1, 2, and 3 appear contaminated. From the
following Tables 1, 2, and 3, it is apparent that the background
sanples have:

1. 2nd highest Be minimum

2. 3rd highest FE minimum

3. Highest Be and Fe means

4. 2nd highest As and Co means

S. Highest As, Be, and Fe maximums

Thus, the background borings appear contaminated and perhaps
should not be used for comparison purposes. However we know a
good deal about the operations at the ABG. For example, we know
that open burning of phosphorus might cause phosphorus
contamination. Furthermore, Pb, Al, Mg, and Ba are common
constituents of explosive and pyrotechnic compounds, and
projectile casings may cause contamination with Zn, Cr, and cd.
Therefore, the contaminants found in the background are not
typically those that you would expect to find from open burning
operations.

The point is that what is needed in the report is some sort of
description of what types of contaminants are expected from our

e}
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knowledge of the operations, otherwise, the background borings
appear contaminated and unusable. Even a statement to the effect
that contaminants found in the background borings should not
occur as a result of open burning operations would greatly help
the reader to interpret the data.

Response: Table 3.3, which indicates the composition of
materials likely burned at the ABG, has been added to the report.
The interpretation of inorganic constituent data is complicated
by the fact that these compounds are natural crustal components
of soils. Therefore, the presence of these elements does in
itself not comprise a contamination. Of the elements mentioned
in the comment as likely contaminants produced by open burning
and from projectile casings, Pb, Al, Mg, and Ba and Zn, Cr, and
Cd, respectively, borings 1, 2, and 3 were generally orders of
magnitude less in concentration than waste activity or test
borings.

Based on other chemical data obtained, i.e., analyses for
semivolatile organic compounds, volatile organics, and explosive
compounds, the selection of borings 1, 2, and 3 as background
borings is believed to be appropriate.

10. p.56. 92 of §5.2.2

According to Drum Inventory For: Naval Weapons Support
Center Crane, Indiana, Boring 8#1 was reported as a J-value for
HMX at 0.265 mg/kg. The inventory also reports J-values for
boring 10#2 of 0.115 and 0.215 (mg/kg) for TNT and RDX,
respectively. Tetryl was not listed.

Response: Corrections have been made to tables and text of the
report.

11. p.57. 91 of §5.2.3 and Table 5.10
Should the result for 1122TC1lA at boring 10#2 be reported as

a B-value?
Response: The Table has been corrected.

12. §5.2.3

A summary table listing all the compounds that were
tentatively identified in Table 5.10 would be helpful for
interpretation purposes.

Response: A summary table of tentatively identified compounds
(TICs) was not prepared as the assigned identity and estimated
concentrations of tentatively identified compounds (TICs) are in
most cases uncertain. In view of these uncertainties, TIC
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information was not analyzed in detail. The TIC data is
presented to simply document all information available from the
lab.

13. §5.2.4
The following sample results were greater than 10 times the

concentrations found in the associated blanks:

DEtPHTH 12#3

DBUPHTH 10#1 10#2 10#5 6#1

B2EHPH 12#4 10#1 10#2 10#3 10#5 9#3 7#1 4#1 4#3
32 21 1#2

Response: All these phthalates were determined in estimated
quantities (below accurate quantitation limits) (J-values).
Additionally, as all these phthalates were found in method blanks
and not uniquely in samples, there is evidence that these
constituents are laboratory contaminants.

14. p.59. 95 of §5.2.4

“only diethyl phthalate was detected in soils from boring
11...'" DEtPHTH found in boring 11 was reported as a J-value.
DEtPHTH was also found in the associated equipment rinse at a
similar concentration. Furthermore, considering comment 13, and
the fact that most concentrations are not statistically
quantifiable, is the statement that "Borings 12, 9, 8, 7, 6, and
5 produced soils with semivolatile organic analytes" justifiable,
and so shouldn’t borings 10, 4, 3, 2, and 1 be included?

Response: The report text has been modified and a new table
(Table 5.16) has been added to help put the semivolatile
constituents into perspective. It is believed that the
interpretation that phthalates found in blanks and samples are
laboratory contaminants (see comment 13).

15. Tables S5.13 and 5.16

Is there any knovwledge as to whether any of the compounds
tentatively identified in these tables might be decomposition
products of explosive compounds, particularly HMX and RDX?

Response: It is likely that many of the TICs are decomposition
products. However, as discussed in comment 12, the assigned
identity and estimated concentrations of tentatively identified
compounds (TICs) are in most cases uncertain. 1In view of these
uncertainties, TIC information was not analyzed in detail. The
TIC data is presented to simply document all information
available from the lab.
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