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Preface

A Resource Conservation and Recovery Act Facility Investigation Phase II
Soils Study was conducted at the Rockeye site, Naval Surface Warfare Center
Crane (NSWCC), Crane, Indiana, by personnel of the Geotechnical Laboratory
(GL), U.S. Army Engineer Waterways Experiment Station (WES), and the
U.S. Army Engineer District, Wilmington (CESAW). The field work was
done in September and October 1990; analytical work in September, October,
and November 1990; data reduction from December 1990 to July 1991; and
report writing and revisions from February 1992 to August 1998.

The primary author of this report was Mr. Stephen Nohrstedt, CESAW.
Contributing authors were Messrs. Robert Magee, Bobby Willis, Eric Farr,
Boyd Alig, and Phil Payonk, CESAW, and Dr. James May, WES. Also con-
tributing to the report were Mr. William Murphy, Mses. Benita Abraham and
Evelyn Villanueva, and Mr. Bennie Washington, WES. Mr. Jeffry Ciocco
provided oversight for Naval Facilities Engineering Command and Mr. James
Hunsicker, Manager, Environmental Protection Department, NSWCC, and
Mr. Tom Brent, Project Manager, managed the project. Mr. William Murphy
was Principal Investigator and Dr. James H. May was Program Manager for
WES.

At the time the study was conducted, English units were used to record
data. A conversion table is presented for converting English units to metric
units.

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

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

The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.
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Executive Summary

The Naval Surface Warfare Center, Crane (NSWCC), Crane, Indiana, is a
naval facility located in southwestern Indiana. Its mission is to provide mate-
rial, technical, and logistic support to the Navy. One of its primary tasks is
that of an inland ammunition production, storage, and disposal center.

In 1989, NSWCC was given a Final Resource Conservation and Recovery
Act (RCRA) Storage Permit. The permit contained Corrective Action Require-
ments to be done at its Solid Waste Management Units (SWMU). The require-
ments included the need for RCRA Facilities Investigations (RFI) to be done at
its hazardous waste disposal units.

An RFI Phase II, soils investigation was performed by U.S. Army Corps of
Engineers personnel at Rockeye, an NSWCC Operational Unit. The field
work was done in September and October 1990, analytical work in September,
October, and November 1990, the data reduction and report writing from
December 1990, to July 1991, and report revisions from February 1992 to
June 1992,

Rockeye is a production facility that was formerly a press-loading operation
for 3-in. projectiles and later converted to a case-filling operation to produce
cluster bombs. A large volume of wastewater is produced by the operation and
collected in sumps. Prior to 1978, explosive-contaminated waters from full
sumps were discharged directly to a branch of Sulphur Creek on the north side
of the facility and to Turkey Creek, a tributary to Boggs Creek, on the south.
Residues from the sumps are now pumped and trucked to the Ammunition
Burning Ground (ABG), and pollution abatement equipment has been installed
at the site. The result has been a reduction in the release of explosive-
contaminated waters.

A surface and shallow subsurface soils investigation was instituted at the
site. The objectives of the study were to:

a. Describe the soil conditions around the site.

b. Identify and characterize contaminants coming from the individual
sumps.

c¢. Trace the route of the contamination movement away from the sumps.



Soil samples were collected from soil borings and surface scrapes. Samples
were taken outside the sump areas. These samples were used to determine the
chemical character of the contaminant(s) at the source. Samples from the bor-
ings and surface scrapes located away from the sumps were used to verify the
contaminant release. One soil sample, Sample H, was taken in an effort to
determine why there was a spot of bare earth on an otherwise grassed berm.
This spot was situated near an exhaust vent.

The Quality Control (QC) level selected for this study is a Naval Energy
and Environmental Support Activity (NEESA) QC Level “C.” Since the only
contaminants mentioned in the historical documentation, the Initial Assessment
Study (IAS), were aqueous explosive wastes, these were the primary contami-
nants of concern. Therefore, all soil samples were analyzed for the presence
of explosive compounds. United States Army Toxic and Hazardous Materials
Agency (USATHAMA) methods, now incorporated in Environmental Protec-
tion Agency (EPA) Method 8330, were used to detect these compounds. As a
precautionary step, lesser numbers of the soils samples were tested for the
presence of a selected list of inorganic compounds, including toxic metals and
volatile and semivolatile organic compounds (EPA Methods 8240 and 8270).
All other analytical methods used were EPA SW 846 analytical methods.

The present day land surface resulted from an extensive fill and leveling
operation. Thirteen auger borings were drilled in 1990. Soil descriptions from
35 groundwater monitoring wells drilled in 1981 and 1983, field observations,
and physical soil test data were used to develop site soil descriptions. Soils
were classified according to the Unified Soil Classification System. These soils
were generated by processes including weathering of the parent rock and back-
filling. Soil thicknesses vary from 0.5 ft to 17 ft, and soil types are predomi-
nately clays (CH). Organic matter was found in the soils. HNu readings that
ranged from 0.5 ppm to 300 ppm were found in some of the soil boring holes.
Groundwater was encountered in four borings. Prior studies indicate that
groundwater movement at the Rockeye site is away from the site toward the
intermittent streams that drain the site. Groundwater flow is enhanced by rock
fractures. The groundwater is contaminated with explosive compounds, based
on analyses of monitoring wells sampled in 1991. These analyses have been
performed in the ongoing Phase III Site Characterization for Groundwater at
Rockeye. '

A clear case for the presence of explosive compound contamination in the
soils of the Rockeye facility has been made. A less firm conclusion about the
presence of volatile and semivolatile organic contamination in the Rockeye
soils can be made. The data from the study are indefinite with respect to the
presence of inorganic contamination. The clear evidence that explosives com-
pounds are reaching the surrounding drainage ways (Areas B, E, F, and G)
indicates that explosive contamination is moving in the ground and surface
water systems. This is supported by visual observation (pink or red water in
the north stream, NEESA 1983), groundwater analysis, (Dunbar 1984), and
the presence of explosive compounds under the sumps and in the discharge
channel soils. Evidence of airborne contamination was found in surface soil
sample H, taken near an exhaust vent from a bare area on an otherwise grassed
berm. This sample was heavily contaminated with explosive compounds




(TNT - 295 ppm, RDX - 3,350 ppm, and HMX - 10,400 ppm). Indications
are.that past operations have been, and present operations may be, contaminat-
ing the environment of the Naval Surface Warfare Center Crane.

The following recommendations are made:

a. An RCRA Facilities Investigation, Phase III, Soils Study is recom-
mended. Specifically, the following sampling is suggested:

(1) Additional surface soil sampling along with air monitoring/testing
near production building exhaust vents to determine the extent of
explosives contamination near those facilities.

(2) Soil borings for the background areas (Background North and
Area C) to gain a better subsurface control model for inorganic
analytes.

(3) Soil borings near the facility perimeter where metals and explosives
concentrations in the surface soils were highest to determine the
vertical extent of contaminants there.

(4) Surface water and sediment samples from drainageways and receiv-
ing streams to better determine the extent of contamination.

b. Removal of the sumps should be considered.

Xi



Conversion Factors,
Non-SI to S| Units
of Measurement

Non-SI units of measurement used in this report can be converted to SI units

as follows:
Multiply By To Obtain
acres 4,046.873 square meters
feet 0.3048 meters
feet per mile 0.1893935 meters per kilometer
inches 2.54 centimeters I
miles (U.S. statute) 1.609347 kilometers "
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Chapter 1

1 Introduction

Background

Naval Surface Warfare Center Crane (NSWCC) is a naval facility located in
southwestern IN. It is located 40 miles southwest of Bloomington, IN and
74 miles south of Indianapolis, Indiana. NSWCC'’s location is shown on Fig-
ure 1. The facility covers approximately 62,463 acres in Davies, Greene, and
Martin Counties. The base is located in a rural, sparsely populated area, and
the acreage surrounding the base is primarily wooded or farmed land. The
majority of NSWCC is covered by forest. The surface topography is defined
by rugged terrain cut by well-defined stream valleys. The surface elevations
range from 470 ft mean sea level (msl) in the valleys to 800 ft msl on the
ridges.

Facility History

The facility, originally called Naval Ammunition Depot (NAD), Burns City,
was opened in 1941 to serve as an inland ammunition production and storage
center. The name of the Depot was changed to NAD Crane in 1943. The
name was changed again in 1975 to Naval Weapons Support Center, Crane.
Today, the center is known as the Naval Surface Warfare Center Crane, and its
mission is to provide material, technical, and logistic support to the Navy for
ships and crafts equipment, shipboard weapons systems, and assigned expend-
able and nonexpendable ordnance items; and to perform additional functions as
directed by the Commander, Naval Sea Systems Command. In 1977, all of the
Department of Defense (DOD) ammunition procurement responsibility was
transferred to the Army. The Army has assumed ordnance production, stor-
age, and related responsibilities under the single service manager directive.

The Army conducted an Initial Installation Assessment (IIA) for its activities
at Crane in 1978, updating it in 1986, to assess past and current use of toxic
and hazardous materials, as well as the potential for these substances to migrate
off the installation. As landlord of the facility, it was determined that all
environmental activities, including permitting activities, would remain the
responsibility of the Navy (Bonds et al. 1988).

Introduction



R. 4 W,

R. 3 ¥,
1O BLOGHINGTON (SR 4S)

TO BEDFORD (SR S8)

./P,/ROCKEYE

}\'\

k-]
P ]

17 7 |* |7 [ e

LOCATION MAP
SCALE = GRID LINES FORM MILE SQUARES

SR 450 US 231

%
2
2

SN

T. 4 N.

Figure 1. Location map for NSWC Crane

Chapter 1

Introduction



Chapter 1

Subsequent to the initiation of the Environmental Protection Agency’s
(EPA) Resource Conservation and Recovery Act (RCRA) hazardous waste
program, NSWCC filed notification and application to operate as a treatment,
storage, or disposal (TSD) facility in October 1980. Interim status was granted
subject to operating requirements and applicable technical standards found in
Title 40 Code of Federal Regulations, Part 265 (40 CFR, Part 265). (Donahue
and Associates 1992.) v

In April 1981, the Navy implemented the Assessment and Control of Instal-
lation Pollutants (NACIP) Program, subsequently known as the Installation
Restoration Program (IRP), (Donahue and Associates 1992). Under the
authority of this program, an initial Assessment Study (IAS), or Phase I Study,
was conducted in April and May 1981 by a team from the Naval Energy and
Environmental Support Activity (NEESA), the Ordnance Environmental Sup-
port Office, and the U.S. Army Corps of Engineers (USACE). This study was
published by NEESA in 1983. The purpose of the IAS was to collect and eval-
uate evidence indicating existence of pollutants which may have contaminated
the site and which may post a health hazard to people on or off the installation.
The result of this study, based on historical records, aerial photography, field
inspections, and personal interviews, was identification of 17 potentially con-
taminated sites. It was concluded that while none posed immediate threat to
human health or environment, 14 warranted further investigation under the
NACIP Program to assess potential long-term impacts. A Phase II, or Con-
firmation Study, involving actual sampling and monitoring of the 14 sites, was
recommended to confirm or deny existence of suspected contamination and to
quantify the extent of any problems which may exist. Rockeye was one of
these 14 sites, and that study is detailed in this report (NEESA 1983).

Confirmation actions at Rockeye included the installation and monitoring of
two groundwater monitoring wells in 1981 to determine if the groundwater was
contaminated with explosives. A total of 80 monitoring wells were installed at
6 of the 14 sites at Crane by the end of 1981. In addition to groundwater sam-
ples, surface streams exiting Crane were being monitored on a monthly fre-
quency for cyanide, explosive compounds, and heavy metals. At the time of
the NEESA report, monitoring had not indicated any problems. Even though
there were specific pollutants suspected at some of the various sites due to their
operations, (primary “wastes of concern” at Rockeye were the explosives TNT
and RDX), it was recommended that at least a minimum screening procedure
be used to include groundwater contamination indicators listed in 40CFR265
(NEESA 1983).

Completed groundwater studies at Rockeye include the Dunbar Reports
(Dunbar 1982, 1983, and 1984). From the 1984 report, latest available chemi-
cal data from five monitoring wells indicated contamination. These contami-
nants were the explosives RDX, TNT, and HMX, resulting from surface
discharge of contaminated production water (Dunbar 1984). The composition
of these explosives is discussed in Chapter 3.

Corrective actions programs established as part of the RCRA Hazardous
and Solid Waste Amendments (HSWA) required NSWCC to address past
releases of hazardous waste or hazardous constituents at Solid Waste

Introduction



Management Units (SWMU). Accordingly, NSWCC submitted a Hazardous
Waste Management Report to the EPA in January 1985. The report listed the
1AS-identified hazardous waste sites as SWMU. Following the Hazardous
Waste Management Report, “An RCRA Facility Assessment” was conducted
to characterize the potential for releases of hazardous waste or constituents
from 100 SWMU. (Donahue and Associates 1992.)

An additional environmental study included the Army’s Installation Assess-
ment Relook Program, which sought aerial analysis support from the
U.S. EPA’s Environmental Photographic Interpretation Center (EPIC). The
Relook program was initiated under the Army’s IRP in which installations,
assessed prior to EPA/Army interagency agreement and availability of EPIC
historical reports, were reassessed for possible Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) problems. For Rock-
eye, the 1985 EPIC study reviewed aerial photography dated 1948, 1953,
1958, 1966, and 1974. Ground scarring and staining were evident in the 1953
photo, as the site appeared recently constructed. The drainage channel, cutting
from the central portion of the site toward the northeast corner, which had
reportedly received red-water discharge, was visible in this photo. In the 1958
photo, many areas, especially near drainage paths, had begun to revegetate and
ground stains were no longer visible. By 1974, the discharge point of the
drainage channel was obscured by vegetation, and smoke or steam was being
vented from one of the onsite buildings. (EPIC 1985).

The 1988 U.S. Army Toxic and Hazardous Materials Agency
(USATHAMA) report concluded that many areas of concern in the 1978 I1A
report had been addressed under the Navy’s NACIP program, with the comple-
tion of the 1983 Navy IAS and initiation of confirmation studies at many poten-
tial areas of contamination. It was recommended that the Crane Army
Ammunition Activity (CAAA) work with NWSCC to minimize environmental
impact from Army operations.

Under the authority of RCRA as amended by HSWA, a hazardous waste
treatment, storage, and disposal facility must be permitted by the EPA. On
December 23, 1989 NWSCC was granted a Final RCRA/HSWA Storage Per-
mit. The corrective action requirements of the permit were negotiated between
the Navy and the U.S. EPA Region V. This permit established the HSWA
Corrective Action Requirements and Compliance Schedules obligating the
U.S. Navy to perform RFIs at 30 SWMU, to conduct Corrective Measures
Studies (CMS) and implement corrective measures if needed. (Donahue and
Associates 1992).

Surface and shallow subsurface soil investigations are parts of the RFI pro-
cess. An RCRA RFI Phase II Soils Study was conducted at an area known as
the Rockeye Munition Facility, referred to in the permit as Rockeye SWMU
10/15. The USACE conducted the study. The field work was done in Septem-
ber and October 1990, laboratory analytical work in September, October, and
November 1990, the data reduction and report writing from December 1990 to
July 1991, and report revisions from February to June 1992.

Chapter 1
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Chapter 1

The USACE Waterways Experiment Station (WES) is conducting an RF]I,
Phase III Site Characterization for Groundwater at the Rockeye Site. Data
from 107 monitoring wells and borings are being evaluated to describe the
hydrogeology, determine groundwater flow patterns, determine the extent of
contaminant releases to groundwater, determine the horizontal and vertical dis-
tribution of contaminants, and predict the long-term disposition of contaminants
at Rockeye. Subsurface geology (soil and rock types and characteristics, stra-
tigraphy, geologic structure and location and description of aquifers and aqui-
cludes) is being evaluated from descriptions of rock cores obtained from the
borings. Three of four scheduled rounds of groundwater sampling of the wells
were completed for most Appendix IX compounds and explosives.

Site Setting

Rockeye is a 10 acre site located on a flattened ridge crest that separates
Sulphur Creek and Boggs Creek in the north central portion of the base,
approximately 2 miles south of North Gate No. 1. Rockeye lies in the SE one-
fourth of Section 5, T.5 N, R.3 W. on SR 45 (Figure 1). Drainage to the
north and east goes to Sulphur Creek. Drainage to the south goes into (and is
the origin of) Turkey Creek which flows into Boggs Creek. Drainage to the
west goes into Greenwood Lake (Figure 2).

Rockeye is a production facility and not a storage, treatment, or disposal
site. It began operation in the mid 1950's as a press-loading operation for 3-in.
projectiles using Composition A-3 explosive (RDX and wax). In 1967-68, the
facility was converted to a case-filling operation to produce the MK20 series
antitank Rockeye cluster bomb. The Rockeye bomb is a 500-1b unit that con-
tains 247 steel-cased bomblets, each holding a 0.4 pound blend of Octal
Type II and Composition B high explosives. Octal Type II contains 70 percent
HMX and 30 percent TNT. (HMX is octahydro-1,3,5,7-tetranitro 1,2,5,7-
tetrazocine, which is cyclotetramethylene tetranitramine, and TNT is
2,4,6-trinitrotoluene.) Composition B is 60 percent RDX (hexahydro-1,3,5-
trinitro-1,3,5-triazine, which is cyclo-trimethylene-trinitramine or “cyclonite”),
39 percent TNT, and 1 percent wax, used as a desensitizer.

Figures 3, 4 and 5 include past pictures of catch basins and discharge loca-
tions for explosive-contaminated waters. As part of the loading operation, the
system generates a large volume of wastewater. The wastewater is collected in
four sumps. These sumps are located near boreholes 1, 3 and 4, 5 and 6A and
8, 9, and 10, which are shown in Figure 6. The sumps are periodically
pumped and the residue is trucked to the Ammunition Burning Ground for dis-
posal. Prior to 1978, explosive-contaminated waters for full sumps were dis-
charged into the local streams (NEESA 1983). On the north side of the
facility, the waters were released to a branch of Sulphur Creek, and on the
south side the waters were released to Turkey Creek. Discharges with TNT
concentrations as high as 50 ppm have been detected at the discharge points.
Drainageways (streams and ditches) are shown in Figure 6. In the spring of
1978, an activated carbon water treatment facility (Building 3044, shown in
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Figure 6) was brought into operation to purify the wastewater for recycled
usage. In addition to a water treatment system, a scrubber system to remove
contaminated particulates was designed and installed. In the tray wash area,
explosive-contaminated trays are steam cleaned. Before the scrubber was
installed, emissions were discharged directly to the atmosphere. With the
installation of the pollution abatement equipment, the release of explosive-
contaminated waters has declined.

Groundwater conditions have been monitored at Rockeye since 1981.
Groundwater contamination was detected during the 1981 groundwater sam-
pling program (Dunbar 1982 and Hazardous Materials Technical Center
(HMTC) 1985). Explosives were found in some of the groundwater samples.
Additional monitoring wells were installed in 1983, 1988 and 1989, and 1990.
From the ongoing RFI, Phase III Site Characterization for Groundwater at
Rockeye, three of four scheduled rounds of groundwater sampling of the wells
have been completed. The first two rounds have been analyzed and prelimi-
narily evaluated. In the first round of sampling (March 1991), the following
groups of parameters were analyzed for: metals, cyanide/sulfides, explosives,
volatile organics, BNA organics, herbicides, pesticides, and PCB. All of the
above parameters were also analyzed for in the second round, (June and July
1991), except for cyanide/sulfides. Detected levels of compounds were com-
pared with USEPA existing and proposed drinking water standards. Drinking
water standards are listed as two Maximum Contaminant Levels (MCL): pri-
mary levels which are enforceable, health-based standards; and secondary
levels which are nonenforceable taste, odor, or appearance guidelines. In the
first round of sampling, compounds detected above primary MCL levels were
the metals beryllium, cadmium, mercury, nickel, and antimony. Compounds
detected above secondary MCL levels were aluminum, iron, manganese, and
mercury. Several other metals and a sulfide were detected in concentrations
below MCL. In the second round, compounds detected above primary MCL
levels in several wells were the same metals as round one, except for mercury.
Mercury and several other metals were detected in concentrations below MCL.
Mercury was detected in six wells, with the highest detected quantity being
0.0017 mg/1 in well 10C39P2. (MCL for mercury is 0.002 mg/1.)

Samples from several Rockeye wells contained explosives. (See Plates 1
and 2 for well locations.) A summary of the type of explosives found in con-
centrations above “B” and “J” levels, and in which wells they occur, is shown
in Table 1. (A “J” value indicates that the organic compound was detected in
amounts below the Instrument Detection Limit. A “B” indicates that the
organic compound was also detected in the associated laboratory blank. “B”
associated with an inorganic compound (metals, cyanides and sulfides) indi-
cates detection in quantities greater than Instrument Detection Limit but less
than the Quantitation Limit). All of these wells are located in or near the
prominent surface drainage channel, running from the vicinity of the loading
and washing Buildings 2734 and 2731 to the northeast corner of the Rockeye
site and downslope to the north and east. From Round 1 sampling, the highest
concentrations of HMX detected was 0.518 mg/1, of RDX was 0.806 mg/1,
and of TNT was 0.379 mg/1, all in well 10-17. In Round 2 sampling, the
highest concentration of HMX detected was 0.412 mg/1 in well 10C55P2.
RDX was 0.632 mg/1 and TNT was 0.329 mg/1 in well 10-17. TNB was

Chapter 1
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Table 1
Wells Contaminated with Explosives - Phase lll Groundwater
Study’
Contaminated Wells?
Explosive | Round 1 Round 23
HMX 10-02, 07, 08, 17, 18, C55, C55P2, C60 10-07, 08, 17, 18, C55, C55P2
RDX 10-07, 08, 17, 18, 21, C55, C55P2, C60 10-07, 08, 17, C55, C55P2
|| TNT 10-17, C33, C55, C55P2 10-17, C55P2
ITNB‘ 10-17 10-17
I— ]
' Preliminary evaluation.
2 Levels above “B” and “J” levels.
3 Well 10-02 not sampled this round.
4 Trinitrobenzene.

detected at 0.029 mg/1 in well 10-17. Well 10-17 also had the highest detected
concentrations of explosives in Round 1.

Other compounds detected above “B” or “J” levels, but below MCL or for
which no MCL exist were as follows: Round 1 - bis (2-ethylhexyl) phthalate
(three wells), 1, 1, 1-trichloroethane (one well), di-N-octylphthalate (one well),
and PCB-1254 (one well); Round 2 - touluene and t-xylene in well 10C39P2;
and dieldrin, a pesticide, was detected in well 10C47 at 0.00003 mg/1, where
the detection limit for dieldrin was 0.00002 mg/1.

Project Objective

RFI Phase II studies are release assessment studies. Their purpose is to
determine if a chemical release has occurred and to characterize the host
medium. The goals of this study were to determine if any lasting effects of the
releases could be detected and to investigate the physical properties exhibited
by the surface earth materials. To accomplish these goals, soil samples were
taken at sites along the contamination routes, which were primarily drainage-
ways due to pre-1978 operations. The soil borings were placed beside the
sump structures and in the surface drainage ditches. Surface soil samples were
collected within the stream beds of the discharge streams. The physical char-
acterization of the soils was accomplished using standard USACE procedures
(Unified Soil Classification System (USCS)). The chemical characterization
was accomplished using EPA SW 846 methods and U.S. Army developed
method of explosive waste detection.

Chapter 1 Introduction 13
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2 Previous Studies

The environmental condition at Rockeye has been described in several
reports. (A summary of results of many of these was presented in Chapter 1.)
These reports, in chronological order, include a Pollution Control Program
report prepared by Crane (NAD 1971); a Pollution Control Research Memo-
randum (McNulty et al. 1975); the initial Army installation assessment
(USATHAMA 1978); the Dunbar reports (1982 and 1983); the Navy initial site
assessment (NEESA 1983); the Dunbar report (1984); the Hazardous Material
Technical Center confirmation study for Sites 2, 4, 6, and 10, June (1985); the
EPIC report (Dial 1985), published as a working document for USATHAMA;
and the USATHAMA initial assessment update (final report) (Bonds et al.
1988).

Chapter 2 Previous Studies



3 Procedures

Sampling Procedures

Detection of explosive waste contaminants in the soil is the primary concern
of this study because Rockeye is a bomb production facility. Also, historical
discussions of operations refer only to explosive pollutants at the site. A
secondary concern is other contamination with inorganic and organic materials
because some of these substances may be used in the manufacturing process.
Samples were taken from vertical soil borings (near the sumps and in the base
of the surface drainage ditches) and from surface scrapings (in the drainage-
ways). Samples from boring locations shown in Figure 6 were used to identify
sources of contamination and to determine any vertical migration of contami-
nants found. No control (background) boring samples were taken because an
area not likely to receive discharges, Background North (BN), (removed from
the operation but adjacent to the site), was selected to be used as a location for
background samples. (BN 1 through 3 were taken at a depth of 3 to 6 in.
below ground surface, discarding vegetation down to 3 in. This was accom-
plished using individual precleaned strips of plexiglas, as hand scoops, for each
sample). Background subsurface soil information from the Ammunition
Burning Ground and Old Rifle Range were used for comparative purposes.

The only identified waste disposal operation at this site was the sump sys-
tem, which includes the sumps, open ditches leading from the sumps to the
discharge point, and streams which received these discharges. Therefore,
emphasis was placed on sampling near the sumps, ditches, and stream beds.
The ditch and streambeds were examined to detect residual contamination.
Surface scrapes were taken to define the horizontal migration of contaminants
via the drainageways. Due to the possibility of ditch overflow during high
discharges, the location of individual sampling points was determined using a
sampling grid. Grid spacing was small enough to detect contamination within a
6-ft diameter. Areas where contaminant migration was probable were selected
as sampling locations. Since residues from past operational releases would
have been removed from the stream bed sediments due to natural flushing
action, the areas of primary sampling were located on the stream banks and in
overflow areas. Sample identification numbers for the surface scrapes consist
of grid area identified by an alpha character and location within the grid identi-
fied by two numeric characters. For example, sample number A-0-1 was taken
in grid Area A at location 0,1.

Chapter 3 Procedures

15



16

Vertical borings were drilled and discrete soil samples were taken to iden-
tify sources of contamination, to track the vertical migration of contamination
through the soils, and to characterize the physical properties of the soil. For
testing of the physical properties of the soils, at least one disturbed soil sample
per boring was collected. When more than one soil horizon was detected, each
soil horizon was sampled. Physical analysis was not performed on any of the
surface scrape samples. Thirteen borings were drilled, using a truck-mounted
drilling rig. The boring locations are shown in Figure 6. In the drainage
ditches, soil borings were placed in the base of the ditch channels, since the
ditch channels are not eroding. In the ditch borings (where soil thickness
allowed), soil samples for chemical analyte detection were taken at the follow-
ing depth intervals, 3 in. to 6 in., 12 in. to 18 in. and 6 in. above the water
table or top of rock. Figure 7 is a schematic showing vertical sample locations
within the borings. The deepest sample was tested for the presence of organic
wastes. Those soils are the closest to the underlying groundwater zones and
the most removed from the ground surface where evaporative forces and oxi-
dation would have reduced the organic compound concentrations. From
around the sumps, soil samples were taken from vertical auger holes. Modes
of release from the sumps would be spillage and leakage. To detect spillage, a
shallow soil sample was collected. To detect leakage, a soil sample was taken
from just below the sump base. Each vertical soil boring and sample was
assigned a unique identification number. It consists of the SWMU number, the
boring number, the year the sample was taken, and, for the individual soil sam-
ples, the sampling order. The boring locations were determined by field per-
sonnel. Distances from existing wells whose coordinates were previously
established were measured. The location coordinates were converted from lati-
tude and longitude to Indiana State Grid coordinates (Table 2).

During the drilling operation, an area devoid of grass on an otherwise
grassy berm behind Building 2734 and situated near an exhaust vent was
observed. The observation was reported and it was decided that a sample of
that soil should be taken. The sample was taken using scrape sample proce-
dures and was analyzed for volatile and semivolatile organics, metals, and
explosives.

Field Methods

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 the rock. 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 that
portion of the sample which is in direct contact with the sampler. Ends of the
sample were not used. Soil samples were placed into clear sterilized ICHEM)
sample jars, bottles, and vials. Samples for volatile analysis were taken, bot-
tled, and capped within 15 sec 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.

Chapter 3 Procedures
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Table 2

Bore Hole Locations (Coordinates in Indiana State Grid Coordinates)
Boring Number Northing Easting "
10\15-1-90 507200 591328 "
10\15-2-90 507242 591397 "
10\15-3-90 507278 591110 "
10\15-4-90 507272 591102 "
10\15-5-90 507125 591460 "
10\15-6A-90 507133 591485 "
10\15-7-90 507195 591520 "
10\15-8-90 507148 591260

10\15-9-90 507133 591293

10\15-10-90 507098 591262 “
10\15-11-90 507248 591830

10\15-12-90 507372 592110

10115-13-90 507388 591178 "

Following sample collection, the hole was backfilled using a Bentonite
cement grout. The cuttings from the hole, not removed for sampling, were
contained in drums. The drums were marked and left on the site. The mark-
ings included information describing the contents of the drum and the boring
from which the cuttings were taken. NSWCC has custody of the drums and is
responsible for the disposal of their contents. One 16-0z soil sample was col-
lected for inorganic, explosive, and semivolatile organic compound testing.
Two 40 ml samples were taken for volatile organic compound analysis. The
sample jars or bottles were sealed and placed in secured ice chests (coolers) for
storage at a temperature of 4° Celsius. The coolers containing the samples
with their accompanying Chain of Custody forms were transported to the Corps
of Engineers WES Analytical Lab Group 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 labora-
tory. Chemical preservatives were not used. Table 3 lists the sample container
used for each type of chemical analysis.

Parameters and Analytical Methods

Analytical parameters and methods are shown on Table 4. All analytical
methods, except for explosive compounds, were according to Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition,
November 1986 with December 1988 revisions, published by the

Chapter 3 Procedures
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Table 3
Chemical Analysis Summarization of Sample Containers

Matrix Parameters Containers
Soil Volatiles 2X40 Ml glass
Soil Semivolatiles - 1 X 16 oz glass
Explosives
— lnorgcs

Table 4
Summary of Methods for Determination of Chemical Compound
Analyses

Soils_Methods from SW-846

Techniques' Extraction Analysis
Organic Analyses
Volatiles GC/MS Inc. No. 8240
Semivolatiles GC/MS 3540/3550 8270
Explosives HPLC USATHAMA USATHAMA
HMX, RDX, TNB, Tetryl, {now 8330} {now 8330}
24DNT, 26DNT, TNT
inorganic Analyses

Aluminum ICP 3050 6010
Antimony ICP 3050 6010
Arsenic GF 3050 7060
Barium ICP 3050 6010
Beryllium ICP 3050 6010
Cadium ICP 3060 6010
Chromium icp 3050 6010
Cobalt ICP 3050 6010
Copper ICP 3050 6010
Iron ICP 3050 6010
Lead ICP 3050 6010
Magnesium ICP 3050 6010
Nickel ICP 3050 6010
Tin ICP 3050 6010
Zinc ICVP 3050 6010

' Abbreviations: GF = Graphite Furnace, and ICP = inductively Coupled Plasma, Inc.
No. = extraction procedure included in method procedure.

Chapter 3 Procedures



20

U.S. Environmental Protection Agency. Explosive compounds were analyzed
by USATHAMA Methods, now incorporated in EPA Method 8330 of
SW-846.

To ensure the samples and their resultant chemical data are representative of
the site conditions, a quality control program was begun. As part of this qual-
ity control program, a sample tracking procedure was used. This process starts
in the field with chain of custody procedures and sample isolation and preser-
vation. The tracking procedures are continued in the laboratory. A complete
laboratory quality assurance/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 are checked by the analyst, the inor-
ganic team leader or the organic team leader, and the laboratory Chief before
the data were released. The data were checked for completeness. The com-
pleteness check was to ensure that: (a) all samples and analyses have been
processed; (b) complete records including Chain of Custody for each analysis
and associated QC samples were used, (c) procedures specified in project
planning were followed, and (d) all calibrations were performed.

The following items were checked:

a. Completeness.

b. Duplicate values for precision.

c. Recovery of spikes for accuracy.

d. Method blanks for contamination.

e. Surrogate recoveries for organic analysis.

J. Data for QA check samples.

g. Reasonableness and trends.

If data fell outside of acceptable limits as described in the analytical meth-
ods, 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 were good, then data were reported with qualifying explanations.
Acceptable data were usually defined by the specific procedural method (i.e.,

SW-846).

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

a. Detection limits.

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

¢. Data control within control limits and corrective actions

Chapter 3 Procedures



d. Flagging consistently out of control data.

A validation report was prepared by WES-ALG as a final step in the data
preparation process, and is contained in Appendix D.

Physical Parameter Analysis

Soil samples were characterized using standard USACE geotechnical meth-
ods. These methods are described in Corps of Engineers manual 1110-2-1906,
Laboratory Soils Testing (Headquarters, Department of the Army (HQDOA)
1970). The soil samples were described and classified in the field by the field
crew and in the laboratory by the analyst. The lab classification consisted of a
visual classification, a sieve and hydrometer analysis, determination of natural
water content, USCS classification, and organic content. The sieve analysis
determines the gradation of grain sizes ranging from the No. 4 sieve (4.76 mm)
to the number 200 sieve (0.074 mm). To determine the percentage of silt and
clay in the fine fraction of the sample, hydrometer analytical methods were
used.

Chapter 3 Procedures
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4 Site Characterization

Geologic Setting

Rockeye is located on a flattened ridge crest, which separates the Sulphur
Creek and the Turkey/Boggs Creek drainage basins. Rockeye is underlain by
Pennsylvanian age sedimentary rocks of the Mansfield Formation. The domi-
nant rock types are sandstones and shales.

. The geology of the Rockeye site was characterized by information from
borings emplaced for 35 groundwater monitoring wells (Dunbar 1984). As a
part of the Phase II Soils Study, 13 auger borings were drilled by WES. Soil
samples were taken and analyzed for contamination and physical character.
The locations of the well borings are presented in geologic sections A-A’, B-
B’, and C-C’ in Figures 8, 9 and 10, respectively (modified from Dunbar
1984). A description of the sections was presented in the Dunbar (1984)
report. Geologic section D-D’, (Figure 11), presents the 1981 core barrel/rock
bit boring data. The detailed individual field boring logs from the 1990 sam-
pling are found in Appendix B. The geological description of subsurface units
at Rockeye has been modified extensively with information from the 107 well
borings (1988-1990), many of which were cored. The modified geological
description will be presented in the Phase III RFI Groundwater Release Char-
acterization Report to be released later.

There are currently 107 monitoring wells in place at Rockeye. An RFI
Phase III Site Characterization for Groundwater is being conducted by WES.
A summary of some of the preliminary findings of this study have been
included in Chapter 1 of this report.

Soil Conditions

The soil thickness at the Rockeye site ranges from 0.5 ft to almost 17.0 ft.
The areal variability of soil thickness is shown in Figure 12. To level out the
Rockeye site, fill was placed in the eroded stream valleys. Therefore, the sites
of thicker soil today coincide with the filled stream valleys. Surface drainage
is to the north, southwest, and northeast, and flows into Furst Creek, Turkey
Creek and Sulphur Creek, respectively (Figure 2). The thicker (greater than

Chapter 4 Site Characterization
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5 ft) sections of soil are alluvial and fill material. The fill at the Rockeye site
contains CL and CH (clays) material. 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.

Soil samples from the auger borings of this Phase II Soils Study were classi-
fied in the field according to the USCS. Selected soil samples were analyzed
later in the laboratory. The soil types which compose the Rockeye site are pre-
dominately clays (CL) with lesser amounts of sand (SM) and silt (ML). The
fill material contains clay and gravel. The sub-surface clays and silts contain
sassafras root and natural organic debris. The clay (CL) represents the resid-
ual soil, a weathering product of the shale and sandstone as observed in all
borings except 10/15-01- 90. Residual soil is also found as silt (ML) with
scattered sandstone fragments and roots in borings 10/15-01-90, 10/15-08-90,
10/15-09-90, 10/15-10-90 and 10/15-12-90. See Appendix B for boring logs
and Appendix C for soil data.

Hydrogeology

Thirteen soil borings were drilled at the Rockeye site. Water was encoun-
tered in borings 10/15-01-90, 10/15-06-90, 10/15-12-90, and 10/15-13-90
during drilling. All the other soil auger borings were dry holes. Previous
investigations (Dunbar 1982) also found the soil to be unsaturated with the
exception of the borings located on the flattened ridge crest. Groundwater was
found in the fractures of the underlying Pennsylvanian age sedimentary rock.
The average depth to this groundwater surface was approximately 17 ft (Eleva-
tion 795 ft msl) below ground surface. The soil is, practically speaking,
impermeable with most rainfall exiting the site as surface runoff. This is
because the soil is mostly compacted clay which is impermeable. During
periods of infiltration, the soil acts as a very slow conduit for groundwater and
its contaminants. The surface of the groundwater table roughly parallels the
topographic surface. The groundwater flows to the east from the ridge sum-
mit. Dunbar’s (1982) study shows that the Rockeye site is coincident with a
groundwater divide which trends southwest-northeast. Groundwater moves
away from this divide. The direction of groundwater flow depends on whether
the point of concern is east or west of the divide. Based on the available evi-
dence, groundwater moves very slowly through the soil by downward vertical
infiltration, then laterally along the soil/rock interface until it reaches fractured
rock and enters the rock aquifer system. Characterization of groundwater flow
at the Rockeye site will be presented in the Phase III RFI Groundwater Release
Characterization Report to be released later.

Chapter 4 Site Characterization



5 Chemical Analytical Results

Introduction

Surface and subsurface soil samples were taken at Rockeye, NSWCC, Solid
Waste Management Unit (SWMU) #10/15 between September 5 and Octo-
ber 14, 1990. Figure 13 shows the location of the soil borings and surface
sample collection areas and the Rockeye layout. Parameters analyzed for in
this Phase II soils study were selected metals, volatiles, semivolatiles, and
explosives.

Design of the soils sampling program was based on the Initial Assessment
Study (IAS), prepared by NEESA in 1983. The IAS indicated that wash water
from the munitions production line, which contained explosive compound con-
taminants (TNT, HMX, and RDX), was discharged into sumps where sus-
pended material settled. Effluent from the sumps was occasionally allowed to
flow via open ditches and drainage courses into nearby creeks. Since 1978, the
effluent has been treated by an activated carbon treatment facility.

For this soils investigation, soil samples were taken at sites where wash
water from the munition production lines was released and would likely have
made contact with soils, i.e., in the sumps, the open ditches leading from the
sumps, and in the drainage courses at the facility perimeter, which receive run-
off water from the munitions facility. Contaminants were released from Rock-
eye through the discharge of wash water effluent.

The objective of this soils sampling program was to determine if contami-
nants were retained in the soils of Rockeye. The sampling of the pathways of
release, i.e., the sumps, ditches, and drainage courses, should provide some
indication of that occurrence. A release is defined as any spilling, leaking,
pumping, pouring, emitting, emptying, discharging, injecting, escaping, dump-
ing, or disposing into the environment (definition set forth in 40 CFR 302.3).

Figure 13 and Figure 6 show the subsurface and surface soil sample loca-
tions. Soil Borings 1 through 13 (inclusive) were made to sample soils
adjacent to Rockeye effluent sumps and ditches leading from the sumps. Bor-
ings 1, 3, 4, 5, 6A, 8, 9, and 10 sampled the sumps while Borings 2, 7, 11,
12, and 13 were associated with ditches. (Boring 6A replaced boring 6
because the original bore hole could not be sampled. The sample location was
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Figure 13. Locations of soil borings and sample areas
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moved and labeled 6A.) Subsurface soil samples were taken using 3-in. Shelby
tubes at a depth equal to the bottom depth of the sump or at specified intervals.
The depth from which each soil sample was taken is indicated in Figure 14.
Also provided on Figure 14 are the dates the borings were made and samples
collected.

No background subsurface samples were taken. Subsurface samples from
the Ammunition Burning Ground (ABG) and the Old Rifle Range (ORR), and
other NSWCC locations, were used as background for comparative purposes,
as soils from these areas are similar to Rockeye. Surface soil samples selected
to be background samples, indicated as BN (Background North) 1 through 3,
were taken at locations adjacent to and north of Rockeye. Not all “BN” sam-
ples were analyzed for all inorganic and organic parameters. Topography indi-
cates that these sites likely did not receive surface water discharges from the
Rockeye sumps and ditches. Soils from sample sites BN1-3 were sampled to
identify characteristics of soils in the vicinity of Rockeye as if no waste dis-
posal activities had occurred at those facilities, but all other influences on soil
characteristics had taken place.

To provide an even more representative background, surface samples from
Area C, located on the northeast edge of Rockeye, have also been included as
background. These samples were included after chemical analyses indicated
that this area was at least as “clean” of contaminants as Background North.

Surface soil samples were taken from drainage courses which lead from
Rockeye. Surface samples were taken from Areas A through E (inclusive) in
grid patterns with sample locations 5 ft apart. Samples were not taken from the
drainage courses in grid Areas A, B, and C, due either to significant erosion or
depth of water. While all grid samples were analyzed for explosive com-
pounds, only selected samples were analyzed for inorganic, semivolatile
organic, and volatile organic compounds. Surface samples were also taken at
locations F, G, and H. The F and G samples were not grid samples, but were
taken within and adjacent to a drainage course (ditch). Figures 15 through 17
are illustrations of the surface soil grid sampling areas. At the request of
NSWCC, a surface soil sample (sample H) was taken in the area of an air vent
discharge from one of the Rockeye buildings. All surface soil samples were
taken at a depth of 3 to 6 in. below the ground surface using a precleaned
plexiglas hand scoop. Soil and vegetation to 3 in. below ground surface were
discarded. As discussed previously, three surface soil samples, BN 1 through
3, and samples from Area C, were selected to be background samples.

To assist in data interpretation and 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 equipment rinses are used to evaluate equipment cleaning
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Depth of Soil Samples

Sample Depth (ft below surface)
:

1 2 3 4 5 6A 7 8 9 10 1 12 13
-Boring Number

Rockeye (SWMU# 10/15) - NSWC Crane, Indiana
Dates Samples Collected

Boring 1 14 SEP 90 Boring 4 22 SEP 90 Boring 7 13 OCT 90 Boring 10 14 OCT 90
Boring 2 13 OCT 90 Boring 5 14 SEP 90 Boring 8 14 OCT 90 Boring 11 12 OCT 90
Boring 3 24 SEP 90 Boring 6A 21 SEP 90 Boring 9 14 OCT S0 Boring 12 12 OCT 90
Boring 13 13 OCT 90

Features Sampled

Boring 1 SUMP Boring 4 SUMP Boring 7 DITCH Boring 10 SUMP
Boring 2 DITCH Boring 5 SUMP Boring 8 SUMP . Boring 11 DITCH
Boring 3 SUMP Boring 6A SUMP Boring 9 SUMP : Boring 12 DITCH

Boring 13 DITCH

Figure 14. Depth of soil samples and dates of collection
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To ensure validity of the chemical data obtained, a chemical data quality
control program was followed during the Rockeye soil sampling and subse-
quent laboratory analyses. Quality Control Level “C,” as explained in the
NEESA guidance 20.2-047b “Sampling and Chemical Analysis Quality Assur-
ance Requirements for the Navy Installation Restoration Program,” (NEESA
1983) was followed. In summary, the NEESA Quality Control Level C plan
requires the use of USEPA approved methods when available, a duplication of
at least 10 percent 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 sam-
ple environment) and the use of trip blanks with all samples specified for vola-
tile 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 Rockeye soils investigations was that no field blanks were collected.
This exception to the quality control plan was apparently a field crew
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oversight. Additionally, no field duplicates were taken. However, it is
believed that the data as obtained have value and are meaningful for determin-
ing the presence or absence of the tested-for contaminants in this study phase.
Increased efforts to better implement appropriate field quality control will be
made in the next phase of investigations at this site. The Chemical Analytical
Data, Validation Report, which summarizes the chemical data quality control
program results, is included in Appendix D.

Because inorganic analytes are naturally occurring elements in the earth’s
crust, the identification of soil contaminants, which are also naturally occurring
soil constituents, is better accomplished using statistical comparisons between
background or “uncontaminated” soil concentrations and those of the test soil.
Due to the small number of subsurface soil samples, (primarily one sample at a
given elevation per boring), meaningful statistical analysis would not be pos-
sible. Therefore, comparison between Rockeye subsurface soils and those
from the ABG and Old Rifle Range backgrounds were done using graphical

-representations. Due to the greater number of surface samples which were

taken at Rockeye, statistical comparisons have been made between those test
soils and surface soil background samples. In all cases, surface samples were
taken at a depth of from 3 to 6 in., to eliminate vegetative material from the
sample. The specific information obtained from each sample is presented and
qualitative observations are made from that data.

Mean concentrations of inorganic constituents from test surface areas were
compared to those of the background samples using a t-test with p = 0.05
(95 percent level of confidence). Means were computed from all samples from
a specific area; however, background means were computed using all samples
taken from surface sample Area C and background north, BN2. Assumptions
were made that both means were obtained from random samples and that both
means were obtained from normal populations. The first hypothesis, tested
with a 95 percent confidence level F test, was that the variance of the two
means being compared were equal or alternately not 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. Subse-
quently, a second hypothesis was tested with a t test. This hypothesis tested if
the sample area and the background mean constituent concentrations were
equal, or alternately, if the test mean was greater than the background mean.
An example of the calculations used for arsenic follows.

For arsenic (As) test background (Area C +BN No. 2 versus Area A. Test
to see if variances are significantly different at 95 percent level of confidence «
= .05 (Table 5).

Table 5
Mean-Variance Calculations
Background Area A
Mean = 3.55 Mean = 7.28
Variance = 0.7569 Variance = 4.9284
n=25 n=4
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Null Hypothesis Ho: o,> = 0,> F = s5,%/s,> = 4.9284/0.7569 = 6.511
Alt Hypothesis Ha: o, # 0,° ,
Use F test - Critical value F = 5.19 with 3 and 4° of freedom

6.511 > 5.19 therefore we reject Ho and accept Ha

Now test sample mean to see if means are significantly different

Ho: U,-U, =0 Use t as test statistic

Ha: U,-U, >0 t = (mean 1 - mean 2) /sd = -3.17

;c,d = sqrt (variance 1 / n + variance 2 / n)

sd = 1.176

Critical values of t = + 2.132 and + 2.353 with 4 and 3° of freedom.

Therefore reject Ho and accept Ha; arsenic present.

Discussion of Analytical Results

Metals

The results of selected metals analyses of Rockeye soils are given in tabular
form in Tables A4 through A1l of Appendix A. The results of soils sampled
by boring are given in Table 5.1 of Appendix A. Analyte concentrations in the
soils are given as milligrams peér kilogram (parts per million) on a dry weight
basis. The detection limit is provided (following the < symbol) where specific
metals in the soils were not detected. Table AS (Appendix A) provides the
results of metals analyses of soils sampled as surface scrapes. Table A6
(Appendix A) indicates the maximum concentrations of selected inorganic ana-
lytes determined for the Rockeye soils sampled. Statistical analyses of the
sample data are provided in Tables A7 and A8 of Appendix A, respectively.

The results for specific inorganic constituents are also given graphically in
Figures 18 through 19 from data contained in Appendix A. 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. Graphs are not provided for tin as all soil
boring analyses results were <7.60 mg/kg.

As stated previously, no subsurface control samples were taken at Rockeye.
Instead, background subsurface samples from ABG (SWMU 03/10) and ORR
(SWMU 07/09) have been used for comparative purposes. Three-dimensional
histograms shown in Figures 22 through 43 depict the relationship between the
metals concentrations of soils from the Rockeye borings and these background
samples.
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Figure 24. Comparison with background at ABG for Ba
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ABG - ROCKEYE CR CONCENTRATIONS
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ABG - ROCKEYE MG CONCENTRATIONS
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Figure 29. Comparison with background at ABG for Mg
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Figure 34. Comparison with background at ORR for As
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Figure 39. Comparison with background at ORR for Fe -
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Figure 41. Comparison with background at ORR for Ni
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Comparison of the maximum metals concentrations of Rockeye subsurface
to background subsurface soils (Table A9, Appendix A) does not appear to
yield conclusive evidence as to whether or not a release of metals has occurred
at Rockeye. For instance, the analyses indicate that maximum metals concen-
trations of antimony, cadmium, and cobalt at Rockeye are generally twice or
greater than the background sites. However, maximum concentrations of
arsenic, beryllium, and iron are generally twice or more at the control sites
than at Rockeye. In addition, some Rockeye maximum concentrations are less
than specific NSWCC means.

As stated previously, surface soil samples from an area to the north of the
Rockeye perimeter fence were selected to be background surface samples.
Topography indicates that these “BN” sites did not receive surface water dis-
charges from the Rockeye sumps and ditches. Only one sample, BN-2, from
the background area was collected and analyzed for metal analytes. As indi-
cated in Table A8 (Appendix A), the mean analyte concentrations for surface
soil sample Area C were always less than the corresponding concentration
determined from the BN sample. Therefore, for further data analyses, Area C
and Background North (BN-2) were combined and considered background sta-
tions for inorganic analyses. The assumption was made that Area C and Back-
ground North soils are characteristics of soils in the vicinity of Rockeye as if
no waste disposal activities had occurred as those facilities, but all other influ-
ences on soil characteristics had taken place. The four samples taken from
Area C combined with the one BN sample permitted computation of a back-
ground mean and standard deviation and the statistical comparisons indicated in
Tables A7 and A8 (Appendix A).

Comparison of metals analyses of Rockeye surface test soils with back-
ground samples may be more definitive than that of the subsurface samples.
Such comparison indicates that test soil maximum concentrations were higher
than the background, except for antimony and nickel. In addition, the test soil
maximum concentrations of arsenic, beryllium, lead, and cobalt were higher
than Risk-Based Concentrations (RBC), as listed in an RBC table prepared by
Region III of EPA, dated February 1992. However, these metals in the back-
ground generally also had concentrations above the RBCs, although not nearly
as high as those in the test soils. RBCs for the analyzed metals are included in
Tables A9 and A10 of Appendix A. (In reference to the RBC table, Region III
toxicologists use this information as a risk-based screen for Superfund sites and
as a desk reference to help with emergencies and requests for immediate infor-
mation. It has also been used in evaluating preliminary site investigation data
and contractor-prepared preliminary remediation goals).

Comparison of the metals analyses from the Rockeye subsurface and sur-
face soils indicate that, with the exception of aluminum and antimony, the max-
imum metals concentrations were found in the surface soil samples (Table A6,
Appendix A). Additionally, with the exceptions of antimony and aluminum in
surface sample H and magnesium, tin, and copper in surface sample Areas E,
B, and D, respectively, the maximum metals concentrations were found in sur-
face sample Areas F and G. Except for sample H, the surface soil samples
were taken on the facility perimeter, within and adjacent to drainage features
leading from Rockeye, while subsurface soil samples were taken at the
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Rockeye sumps and the ditches leading from them. As discussed previously,
the Rockeye sumps represent possible sources of metal contaminants as a result
of the discharge of wash water effluent. No patterns were evident between the
Rockeye sumps and ditches with respect to the metallic analyte concentrations
in the subsurface soils sampled. However, metals concentrations from soil
samples associated with the contaminant sources (sumps and ditches) were gen-
erally less than those in soil samples from the facility perimeter. Therefore, a
general metallic analyte low-to-high concentration gradient from the Rockeye
sumps to the drainage features at the Rockeye perimeter was observed. The
-reason for this metallic constituent gradient cannot be adequately determined
with available information. However, this situation may be explained in that,
after 1978, the sumps were periodically pumped to remove accumulated resi-
due from process washwater. This residue was taken to the ABG for disposal.
(Prior to 1978, full sumps were allowed to discharge into local drainageways.)
The pumping would likely have removed the highest concentration of contami-
nants from the sumps. The effluent from the sumps would have been washed
into the drainageways and streams and deposited in the surface soil along the
facility perimeter.

The sample means for arsenic, zinc, and cobalt at sample Area F and
barium and cobalt at Area'G were the greatest or near the greatest observed for
the surface samples, and yet those concentrations were not significantly differ-
ent from Area C and BN-2.

The test surface sample situations where the mean concentrations for metal
constituents were significantly greater (p <0.05) than in the background
(Table A8, Appendix A) are summarized as follows in Table 6.

Table 6
Surface Sampling Grid

I Grid or Surface Sample Area I

A arsenic, aluminum, magnesium, iron

B arsenic, zinc, magnesium

D arsenic, lead, aluminum, iron, magnesium

E arsenic, cadmium, lead, nickel, zinc, barium, iron, magnesium

F beryllium, cadmium, chromium, copper, lead, nickel, barium, iron, magnesium
G arsenic, lead, magnesium

In summary, comparisons of metal constituent concentrations in background
subsurface soils from other NSWC sites and sampled subsurface soils (test
borings) from Rockeye did not necessarily indicate that releases of metals may
have occurred. On the other hand, surface soils samples from Rockeye drain-
age features did have evidences of possible metal constituent contaminants,
when compared to background soils. Possible surface soil sample contaminants
included arsenic, beryllium, cadmium, chromium, copper, lead, nickel, zinc,
aluminum, barium, iron, and magnesium. A greater number of metal
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constituents were possible contaminants (significantly greater concentration of
metal constituents (P <0.5) in test than background samples) in the surface
soil sample areas than in the subsurface samples from the Rockeye (source)
sumps and ditches. The maximum metals concentrations from the borings
(source samples) were less (except for antimony and aluminum) than those
sampled from soils sampled from drainage features. There is insufficient
information to adequately determine the source of the contaminants observed at
the surface sample drainage locations or the reasons for the observed
concentrations.

All the tested metal analytes occur naturally in soils. Another possible
explanation of the differences in inorganic chemical characteristics between
background and test soils could be due to natural variability in the soils and not
a function of anthropogenic activities. Additional data are required to determine
the validity of the background site data and assess the natural variability of the
Rockeye soils.

Method blanks. The results of analysis of method blanks used in associ-
ation with the metals analyses of Rockeye soils are provided in Table A10
(Appendix A). The concentration of constituents in the method blanks was
always less than 1/40 of the concentrations determined for the soil samples.
These method blank analyses do not change the interpretation of inorganic con-
stituent data previously presented.

Equipment rinses. Metal analytes were found in all equipment rinses ana-
lyzed (Table A11, Appendix A). However, the concentrations of inorganic
constituents in the rinses were not great enough to change the interpretation of
data as previously discussed.

Explosive compounds in Rockeye Munitions Facility soils

The results of analyses of Rockeye Munitions Facility soils for selected
explosive compounds are given in Tables A12 through A14 (Appendix A). No
explosive compounds were found in soil samples from the background sam-
ples, surface soil Samples BN1, BN2, and BN3 (although J values of two
explosives were found in one sample from Area C). In addition, subsurface
soil samples from Borings 1, 3, 4, 5, 9, and 13 and from surface sample
Areas A and D did not have detectable amounts of explosive compounds.
Explosive compounds were found in subsurface soil samples from Borings 2,
6A, 7, 8, 10, 11, and 12 and from surface soils from sample Areas B, E, F, G,
and H. Thus, explosive compounds were found in subsurface soil samples
taken from borings around the Rockeye wash water sumps (Borings 2, 6A, 8,
and 10) and in the surface drainage ditches (Borings 7, 11, and 12). Explosive
compounds were found in surface soil samples taken from drainage courses
which lead from Rockeye (sample Areas B, E, F, and G). Also, explosive
compounds were found in high concentrations beneath a Rockeye building
ventilator (Sample H).

Table A14 (Appendix A) summarizes the analyses of the surface and sub-
surface soil samples for explosive compounds. . Tetryl was not found in any
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soil samples taken. The explosives 2,4-DNT and TNB were found only in one
surface sample from grid Area C, which was used for background, and in two
subsurface samples from Boring 12, respectively. TNB and 2,4-DNT were
found only in concentrations below quantitation limits (the concentration
reported was an estimated J value). TNT was found in surface samples from
Areas E (maximum concentration was a J value), F (maximum concentration
0.75 mg/kg), and H (maximum concentration 295.00 mg/kg), and subsurface
samples from Boring 12 (maximum concentration 1.40 mg/kg). DNB was
found only as J value concentrations in surface samples from grid Areas B and
C. RDX was found in concentrations below quantitation limits (J values) in
surface soils from Areas E and G and subsurface soils from Borings 2, 6A, 7,
and 11. An RDX concentration of 3,350 mg/kg was found in soils at surface
Sample H. HMX was found in more soil samples than any other explosive
compound and at greater concentrations than any other explosive compound
analyzed. However, for surface soil Areas A through F, only Samples B-3-2
and E-3-4 had detectable concentrations above the quantitation limits. HMX
was found in surface soil samples from Areas G, and H, and from subsurface
soil samples from Borings 2, 6A, 7, 8, 10, 11, and 12. Of these samples from
Areas G and H and Borings 12 and 7 contained concentrations of HMX above
quantitation limits. HMX concentrations of 1,960.0 and 10,400 mg/kg were
found in surface soil samples from Areas G and H, respectively. These were
the highest explosive compound concentrations found in the Rockeye soils
sampled. The maximum HMX concentration in a Rockeye facility subsurface
soil sample was 42.7 mg/kg from Boring 12.

Surface soil sample Area E had 10 soil samples with detectable concentra-
tions of explosive compounds, more in number than any other surface sample
area. As stated previously, Boring 12 produced soil samples with the greatest
concentrations of explosive compounds among the Rockeye subsurface soils
tested. The ditch sampled by Boring 12 drains into the Area E sample area.

The surface soils beneath the exhaust of a Rockeye building ventilator

(Sample H), contained noteworthy concentrations of TNT, RDX, and HMX atA

295, 3,350, and 10,400 mg/kg, respectively. These concentrations were maxi-
mums for these compounds in the Rockeye soils sampled.

Risk-based concentrations (RBC) for screening purposes have been devel-
oped (EPA Region III, February 1992) for TNT and RDX, which are 16/200
and 15/26, respectively, where the concentrations shown are in parts per mil-
lion and represent residential soil/occupational soil applications. The surface
soil sample taken behind the building ventilator (Sample H) had concentrations
above these RBC for these two explosives, with RDX being over 100 times the
RBC. An RBC was not listed for HMX, but a concentration of 10,400 ppm
represents over 1 percent of the sample matrix.

Integrating the explosive compound analyses results (Table A13, Appen-
dix A) with the sample maps of the surface sample areas (Figures 15 through
17) indicates that explosive compound contamination within the grid and other
surface sampling areas (Areas A through G) was generally related to the drain-
age courses or areas where ponding of runoff water occurred.
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In summary, evidences of a release of explosive compounds were observed
in the soils tested. Explosive compound contamination within the surface sam-
pling and grid sampling areas (Areas A through G) appeared to be related to
the drainage courses or areas where ponding of runoff water occurred, since
the surface soil samples with explosive compound contaminants were usually
within or closely adjacent to these areas. The explosive contaminant concen-
trations decreased with distance from the drainage pipes leading from Rockeye.
It is not known for certain, however, if the soils contaminants observed were
the result of wash water releases which were discontinued in 1978 or the result
of other pathways. Indications of an airborne release of explosive compounds
from a Rockeye building ventilator (Building 2734) were seen by the area void
of vegetation beneath the vent, and surface soil Sample H was taken from this
area. The highest concentrations of TNT, RDX, and HMX observed in the
Rockeye soils came from this sample.

Method blanks. No explosive compounds were detected in the method
blanks analyzed in association with the Rockeye soils analyses (Table A15,
Appendix A). These method blank analyses do not change the interpretation of
explosive compound data previously presented.

Equipment rinses. No explosive compounds were detected in equipment
rinses (Table A15, Appendix A). Therefore, contamination of field samples by
the sample equipment is not evident.

Volatile organics (EPA Method 8240)

The results of analyses of Rockeye soils for volatile organic compounds
(EPA Method 8240 in Test Methods for Evaluating Solid Waste, Physical/
Chemical Methods SW846, Third Edition, November 1986 with December
1988 revisions) are given in Tables A16 and A17 (Appendix A). Volatile
organic compounds that were tentatively identified during the volatile organic
soils analysis are provided in Table A18 (Appendix A). Methylene chloride
and acetone were found in all but two soil samples taken. These constituents
were also found in the associated method blanks (Table A19). These results
indicate likely sample contamination from the laboratory environment 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:

The reported concentrations of 2-butanone, trans-1,3, dichloropropene,
t-xylene, and 1,1,2-trichloroethane were “J” values, detected by the analytical
instrumentation but not in sufficient amounts to accurately quantify. There-
fore, those concentrations are estimated. The compound 2-butanone is a com-
mon laboratory contaminant reported for volatile organic analyses as shown in
Table 7.
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Table 7
Summary of Common Laboratory Contaminants

|| Volatile Organic , | Sample No. ' I
[ 2-butanone -7\-—4-1 , 9 No. 1

Trans-1,3, dichloropropene D-0-0

T-Xylene B-4-1

1,1,1-Trichioroethane 1 No. 2

1,1,2-Trichloroethane N 5 No. 1

Therefore, that volatile organic compound may not be a soil contaminant at
Rockeye. 2-butanone was not reported from associated method blanks but was
reported, along with 1,1,2,-trichloroethane, in equipment rinses (see “Equip-
ment rinses”). The concentration of 1,1, 1-trichloroethane reported for the
Boring 1 sample was 0.011 mg/kg dry weight basis, the only incidence of a
determined concentration of organic volatiles above a “J” value.

A characteristic suite of volatile organic compounds was not identified in
Rockeye soils tested. Only 2-butanone was found from more than one sample
(it was reported in two samples), but it is a common laboratory contaminant
(although not found in associated method blanks). These findings indicate that
a release of trans-1,3,dichloropropene, t-xylene, 1,1,1-trichloroethane, and
1,1,2-trichloroethane may have occurred at Rockeye, although the concentra-
tions are very small, (generally near or below quantitation limits) and are not
considered significant.

A release of several tentatively identified volatile organic compounds may
have occurred at Rockeye.

It should be noted that the assigned identity and estimates of concentrations
of tentatively identified compounds (TIC) are in most cases highly uncertain.
The concentration estimates could be orders of magnitude higher or lower than
the actual concentration. In view of these uncertainties, information on TICs is
supplied primarily to complete the presentation of data.

Method blanks. Acetone and methylene chloride were reported in the
method blanks for the volatile organic analyses (Table A19, Appendix A) and
indicate a laboratory contamination source for these constituents. These
method blank analysis results were considered in the interpretation of the vola-
tile organic soils analyses.

Equipment rinses. Samples were taken from the final boring equipment
decontamination rinses associated with Boring 3, 7, and 10. The surface
scrape samples were taken with disposable scoops. Therefore, this sampling
equipment was not washed and no rinse samples taken. Acetone and
methylene chloride were reported in most of the sampling equipment rinses
(Table A20, Appendix A). As acetone and methylene chloride were detected
in the method blank associated with the analyses of these rinses, these con-
stituents are believed to be laboratory contaminants. The following volatile
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organics were also detected in equipment rinses: chloroform; bromodichloro-
methane; 1,1,2-trichloroethane; 2-butanone; toluene; and 2-hexanone. Chloro-
form and 2-butanone were found in all three rinses analyzed. Of the volatiles
found in the equipment rinses analyzed, 2-butanone was detected in soil boring
Sample 9 No.1 and 1,1,2-trichloroethane in soil boring Sample 5 No. 1. No
other volatile organics were detected in the soil boring samples (other than
those which were also determined in associated method blanks).

With the exception of the chloroform in the rinse associated with Boring 3
and volatiles which were also in method blanks, volatile organics found in the
Rockeye equipment rinses were present at concentrations which were below
quantitation limits (“J” values) and are not considered significant.

The volatile organic compounds found in the rinses may have been derived
from the initial washings with potable water and subsequent washings with
methanol and hexane. These equipment rinse results were considered in the
interpretation of volatile organic soils analyses.

Semivolatile organics (EPA Method 8270)

The results of analyses of Rockeye soils for semivolatile organic compounds
(EPA Method 8270 in Test Methods for Evaluating Solid Waste, Physical/
Chemical Methods SW846, Third Edition, November 1986 with December
1988 revisions) are given in Tables A21 and A22 and summarized in
Table A23 (Appendix A). Dimethyl phthalate, diethylphthalate, dibutyphthal-
ate, bis(2-ethylhexyl) phthalate, and di-N-octyl phthalate were frequently found
in soil boring samples and surface scrape soil samples. Thus, dimethyl
phthalate, diethyl phthalate, dibutyphthalate, bis(2-ethylhexyl) phthalate, and
di-N-octylphthalate are likely sampling equipment and analytical contaminants
rather than soil constituents associated with munitions manufacturing activities
at Rockeye.

In addition to the above described phthalates which were frequently found in
associated method blanks, soils from surface sample Areas A, D, E, G, and H,
and subsurface soil samples from Borings 13 and 10 contained semivolatile
organic compounds as summarized in Table 5.20 (Appendix A). Surface soil
Sample H contained greater numbers of semivolatile organic compounds than
any other surface sample location. Soils from Sample H also contained the
highest concentrations of semivolatile organic compounds found in any of the
Rockeye soils sampled. Phenanthrene, fluoranthene, and pyrene were found in
Sample H soil at concentrations of 5.5, 3.9, and 3.9 mg/kg, respectively.
Risk-based numbers for these contaminants in residential soil/occupational soil
applications are 2,300/30,000, 3,100/41,000, and 3.6/6.1 mg/kg, respectively
(EPA Region III, February 1992). All other semivolatiles organics found in
Sample H as well as all other Rockeye samples were in concentrations that
were detected by the analytical instrumentation but not in sufficient amounts to
accurately quantify (J values). Therefore, those concentrations are estimated.

The most frequent type of semivolatile organic compound present in the
surface soil sample areas was polycyclic aromatic hydrocarbons (PAH). The
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PAH, phenanthrene, was detected in soils from Areas A, D, and E. Area E
soils also contained the PAH, fluoranthene and pyrene. Sample H contained
the PAH; phenanthrene, fluoranthene, pyrene (previously discussed) as well as
acenapthene, fluorene, anthracene, chryséne, benzo(a)anthracene, benzo
(b)fluoranthene, and benzo(k)fluoranthene. In addition to the PAHs found in
the Rockeye surface soil samples, aniline was found in an Area G sample.
N-nitrosomethanamine , 2,6-dinitrotoluene, 2,4-dinitrotoluene, and dibenzo-
furan were found in Sample H. All concentrations, except for phenanthrene,
fluoranthene, and pyrene in Sample H, were J values.

PAH were not found in subsurface soil samples analyzed. Subsurface soil
samples from the Borings 13 and 10 contained N-nitrosodimethylamine and
butyl benzyl phthalate, respectively, but were J values.

In summary, semivolatile organic compounds were found in the sampled
surface and subsurface Rockeye soils. For soil samples other than sample H,
all semivolatile compounds determined in the surface and subsurface soil sam-
ples were in concentrations that were detected by the analytical instrumentation
but not in sufficient amounts to quantify (J values). Surface soil Sample H
contained greater numbers and highest concentrations of semivolatile organic
compounds than any other Rockeye soil sampled. Four compounds, phenan-
threne, fluoranthene, pyrene, and N-nitrodisomethylamine found in Sample H
were found in at least one of the other surface or subsurface soil samples taken.
Considering all sampled soils other than Sample H, only phenanthrene was
found in more than one soil sample location, and that at J values. Thus, avail-
able data did not indicate a significant concentration of semivolatile organic
contaminants at any sampled location, other than at Sample H, which was near
a building ventilator. At this location, only concentrations of pyrene were near
the RBC. The source of this contamination may have been Building 2734, a
part of the manufacturing facilities at Rockeye.

Table A24 (Appendix A) provides a list of tentatively identified semivolatile
organic compounds detected in Rockeye soil samples. A release of tentatively
identified semivolatile organic compounds may have occurred at Rockeye. As
mentioned previously, assigned identity and concentrations of TIC are gener-
ally highly uncertain. The list of TIC is provided to complete the presentation
of data.

Method blanks. As discussed previously, method blanks analyzed for
semivolatile organic compounds contained several phthalates including
dimethyl phthalate, diethyl phthalate, dibutyphthalate, bis(2-ethylhexyl) phthal-
ate, and di-N-octylphthalate at estimated concentrations below the instrument
detection limits (“J” Values) (Table A25, Appendix A). Diethyl phthalate and
bis(2-ethylhexyl) phthalate were found in two method blanks in concentrations
sufficient to accurately quantify. These method blank analysis results were
considered in the interpretation of the semivolatile organic soils analyses.

Equipment rinses. Equipment rinses were collected following the taking of
soil samples at Borings 10 and 7 and were analyzed for semivolatile organic
analytes. A rinse associated with Boring 3 was also taken; however, the sam-
ple was lost during the extraction process. The rinses analyzed contained three
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phthalates including diethyl phthalate, dibutylphthalate, and bis(2-ethylhexyl)
phthalate (Table A26, Appendix A). Because these phthalates were also found
in the method blanks analyzed with the rinses, those phthalates are likely the
result of laboratory contamination and not the result of actual occurrence of
those materials in the equipment rinses.

The results of analyses of equipment rinses for semivolatile organic com-
pounds indicate that cross contamination of samples or equipment contamina-
tion did not occur and was not a factor in the results obtained from the analyses
of Rockeye soils for semivolatile organic compounds.
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6 Summary

The Rockeye site is located on a dissected ridge, and during construction of
the facility large amounts of fill were placed in the gullies to level the construc-
tion site. Soils data from 13 auger borings and 35 groundwater monitoring
wells were used to develop the site soil descriptions. The results showed that:
the bedrock surface is irregular; the soil types are predominately clay (CL) and
lesser amounts of sand (SM) and silt (ML); much of the soil materials are fill
materials; and the soils contained natural organic debris. Ground water was
encountered in 4 of the 13 soil borings drilled at the site.

Results of prior ground water studies (Dunbar 1982, and 1984) indicated
that the water movement is enhanced by rock fracturing; the site straddles a
east/west trending drainage divide; the configuration of the water table surface
mirrors the land surface configuration; and that the soil with permeabilities in
the range of 2.3 X 107 and 3.20 X 107 cm/sec are nearly impermeable.

These soils can at best act as a very slow conduit for groundwater and its
contaminants. The majority of the rain falling on the site would exit the site by
the surface runoff routes. The direction of the groundwater flow is affected by
a drainage divide. The ground water moves to the creeks.

To determine what effects the activities at Rockeye may have had on the
environment, 115 soil samples were taken for chemical analysis. The analyte
parameter list included inorganic, explosive, and organic compounds. The
methods used were either RCRA recognized methods or EPA accepted
methods. Due to the nature of the Rockeye facility, the analytes of major con-
cern at the activity are explosive compounds. Other organic and inorganic
compounds were considered less likely contaminants. The study was structured
to test for the presence of explosive compounds. Only 10 percent of the surface
scrape samples were tested for the presence of volatile organic, semivolatile
organic, and inorganic compounds. All of the soil samples from the borings
were analyzed for inorganic parameters. Only the deepest of the soil boring
samples were tested for the presence of volatile and semivolatile organic con-
tamination. NEESA Level C procedures for QA/QC were followed, with
some exceptions.

No explosive compounds were detected in the soil samples from the back-
ground area (BN) and only in J values in one sample at background Area C.
Detectable amounts of explosive contaminants were not found in soil samples
in Borings 1, 3, 4, 5, 9, and 13 and Areas A and D. Explosive compounds
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were found in soil samples from the borings around the sumps (2, 6A, 8, and
10) and in the surface drainage ways (7,11, and 12) and in the surface

Areas B, E, F, and G. Of the test explosive analytes, DNB, DNT, RDX, and
HMX were detected. HMX was found in more soil samples and in greater
concentrations than any other explosive compound for which analysis was
done. “J” level concentration, 2,4 DNT, was detected in one sample taken
from Area C. “J” levels of DNB were found in soil samples from Areas B and
C. “J” values are detected analyte concentrations which are found by the ana-
lytical instrumentation but in amounts which are below accurately quantifiable
detection levels. “J” levels of TNT were found in samples for Areas E and F
and Boring 12. Levels of HMX were found in soil samples from Areas B, E,
F, and G and from Borings 2, 6A, 8, 10, 11, and 12. A maximum concentra-
tion of 1,960 mg/kg was detected in one soil sample from Area G (the south
stream). HMX concentration of 42.7 mg/kg was detected in the soil from Bor-
ing 12. Ten surface soil samples (the most of any area) from Area E were
contaminated with explosive compound residues.

Noteworthy concentrations of TNT, RDX, and HMX at 295, 3,350, and
10,400 mg/kg, respectively, were found in soil Sample H. This sample was
taken from a spot of bare earth on the grassed berm behind Building 2734.
This spot of bare earth is located where particulates, exhausted from a nearby
exhaust vent, might fall. Risk-based concentrations of TNT and RDX, devel-
oped by EPA Region III, are 16/200 mg per kg (ppm) and 15/26 ppm, respec-
tively. These concentrations represent residential soil/occupational soil
applications.

In addition to soil, preliminary results from the ongoing RFI Phase III Site
Characterization for Groundwater at Rockeye also indicate explosive contami-
nation above “B” and “J” levels in several Rockeye monitoring wells. The
contaminated wells are located in or near the prominent surface drainage chan-
nel, running from the vicinity of the loading and washing Buildings 2734 and
2731 to the northeast corner of the Rockeye site, and continuing downslope to
the north and east.

Evidence of explosive compound releases were observed in soils tested.
Since no explosives were detected in any of the QA blanks or rinses, it appears
that the results are valid and that they support the proposal that a release has
occurred. The explosives contamination detected was associated with areas of
drainage and disposal sumps. Indications from the chemical data are that there
likely has been a release of explosive compounds to the soils at the Rockeye
facility.

Because inorganic compounds are naturally occurring compounds, the inor-
ganic analytical data must be compared to established background samples.
For surface soil comparisons, mean concentrations from Area C and BN-2
from Background North were used as a background population. The Area C
and BN-2 sample size, five soil samples, was of sufficient size to be used as a
comparative standard. Its mean inorganic analyte concentrations were gener-
ally less than concentrations found at other Rockeye sites. No background sub-
surface soils (boring) samples were taken at Rockeye. Instead, background
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boring data from two other NSWCC sites (ABG and ORR) were used for com-
parative purposes with Rockeye test boring data.

Comparisons of the data from the analysis of soil from Rockeye borings and
surface scrapes indicate that, with the exception of antimony and aluminum,
the maximum inorganic concentration levels were detected in the surface soil
samples. Additionally, the maximum concentrations of all inorganic param-
eters, except copper and tin, were detected in the analysis of soils from the
surface samples from the northeast stream (E) and the south stream (F and G).
Inorganic analyte concentrations from soil samples associated with the waste
sources (the sumps and ditches) were generally less than corresponding stream
soil samples.

Preliminary results from the ongoing Phase III groundwater study indicate
that concentrations of several metals, namely beryllium, cadmium, nickel, and
antimony, were detected above primary MCLs in two rounds of sampling from
monitoring wells in the vicinity of Rockeye. Four metals were also detected in
concentrations above the secondary MCL, and several metals plus a sulfide
were detected below MCL.

The factors contributing to the pattern or lack of pattern in the inorganic
concentrations in the soils from Rockeye cannot be determined with certainty
from the available data. There is insufficient information to link the inorganic
concentrations detected in the soil samples from the surface drainage to identi-
fied possible contaminant sources (i.e., the sumps). It is possible that metal
contaminants could have been carried by surface drainage away from the
sumps and deposited along the Rockeye perimeter, hence yielding higher con-
centrations in the surface soils than the subsurface soils near the sumps. How-
ever, the elemental concentrations found in the Rockeye soil samples could be
totally natural in their occurrence and not caused by human activities. Soil
analytical data from the sumps and ditches do not rule out or support the con-
clusion that a release of inorganic contaminants has occurred.

Concentrations of volatile organic compounds (methylene chloride, acetone,
2 butanone, 1.1,2-trichloroethane, trans-1,3, dichlorpropene, t-xylene, and
1,1,1-trichloroethane) were detected in the soil samples collected at the Rock-
eye site. Methylene chloride and acetone found in all but two soil samples and
many of the associated blanks are considered analytical process associated
contaminants and not contaminants related to the Rockeye operation. Analysis
of the equipment rinse samples indicate that the soil samples may have been
contaminated with 2-butanone and 1,1,2-trichloroethane during field collection.
The common laboratory contaminant, 2-butanone, may not be a soil contami-
nant at the Rockeye facility. A concentration of 1,1,1-trichloroethane of
0.11 mg/kg (approximately 110 ppb, or about twice the detection limit) was
detected in the basal soil sample for Boring 1. Other compounds, trans-1,3
dichlorpropene, and t-xylene, were detected at “J” value levels. Only 1,3
trans-dichlorpropene, t-xylene, and 1,1, 1-trichloroethane were detected in the
soils and were not detected in the QA control samples. In summary, evidence
was found that supports the premise that release of volatile organic compounds
(trans-1,3 dichlorpropene, 1,1,2-trichloroethane, t-xylene, and 1,1,1-
trichloroethane) may have occurred at Rockeye, although, concentration are

Chapter 6 Summary

75



76

small (mostly J values) and are not considered significant. No consistent and
characteristic suite of volatile organic compounds could be identified.

Concentrations of a number of semivolatile compounds were detected in the
soil samples collected at the Rockeye sites. Many of the detected semivolatile
compounds can be classed as phatalates. Frequently, phthalate concentrations
were found in the associated method blanks. It is considered that the detected
phthalate concentrations resulted from sampling and analytical procedures and
are not associated with the munitions manufacturing activities at Rockeye. The
other semivolatile organic compounds (except those identified in sample
No. H), identified in the Rockeye soil samples were found in concentration at
the “J” value level, which would not be considered significant.

The most frequently detected type of semivolatile organic compound were
polycyclic aromatic hydrocarbons (PAH). In particular, the PAHSs phenan-
threne, fluoranthene, and pyrene were detected in the Rockeye soils. Only
phenanthrene was found in more than one soil sample and at more than one
location. These PAH can be naturally derived from the erosion of coals, and
there are coal seams in the rock underlying the Rockeye facility. These PAH
are also common petroleum-derived contaminants. Concentrations of phenan-
threne, fluoranthene, and pyrene were detected at levels above detection levels
in scrape Sample H. This soil sample was taken from an area of bare earth on
a grassed berm behind Building 2734. The sample was taken near an exhaust
air vent where particulates exhausted with the air would drop. This evidence
indicates that the detected PAHs could be contaminants resulting from the
Rockeye operations.

Other 8270 semivolatiles detected were nitrosodimethylamine and butyl
benzyl phthalate. Several tentatively identified semivolatile compounds-were-
detected. The majority of these compounds were found both in the samples
and in the method blanks. These compounds are considered compounds asso-
ciated with the analytical methods used and not contaminants.

In summary, a clear case for the presence of explosive compound contami-
nation in the soils of the Rockeye facility has been made. Concentrations
above EPA risk-based concentrations were detected in the surface soil near a
building ventilator. A less firm conclusion about the presence of volatile and
semivolatile organic contamination in the Rockeye soils can be made. The data
from the study is indefinite to the presence of inorganic contamination. The
clear evidence that explosive compounds have reached the surrounding drain-
age ways (Areas B, E, F, and G) indicates that explosive contamination has
moved in the groundwater and surface water systems. This is supported by
visual observation (NEESA, 1983) and groundwater analysis (Dunbar 1984 and
WES 1992). Explosive compounds in the soils at the sumps and in the dis-
charge channel soils appear to be acting as a source for the explosive com-
pound contamination detected in the site’s groundwater. The northeast
(Area E) and the south (Areas F and G) streams are the most effective migra-
tion routes for contamination from the site. Any leakage or spillage from the
sumps drain into these streams. In the past explosive contaminated waste water
discharged to the streams and the ditches leading to those streams. Because of
the probable influence these streams have on the local groundwater gradient,
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upper contaminated groundwaters are drawn toward these streams. The past
operation of Rockeye may have contributed contaminants to the environment of
the Naval Surface Warfare Center, Crane, Indiana.

Chapter 6 Summary
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7 Conclusions

The presence of explosive compound contamination in the soils of the Rock-
eye Facility and the surface soils in the surrounding drainage areas is verified.

The sumps are acting as a source for explosive contamination.

A pattern for the presence of other contaminants (organic and inorganic)
could not be clearly verified using the existing data.

Conclusions



8 Recommendations

The following recommendations concerning this report are offered:

A RCRA Facilities Investigation, Phase III, Soils Study is recommended.
Specifically, the following sampling is suggested:

a. Additional surface soil sampling along with air monitoring/testing near
production building exhaust vents to primarily determine the extent of
explosives contamination near those facilities.

b. Soil borings for the background areas (Background North and Area C) to
gain a better subsurface background model for inorganic analytes.

¢. Soil borings near the facility perimeter where metals and explosives con-
centrations in the surface soils were highest, so as to determine the ver-
tical extent of contaminants there.

d. Surface water and sediment samples from drainageways and receiving

streams to better determine the extent of contamination.

Removal of the sumps should be considered.

Recommendations
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Table A1. EPA method 8240, Volatile compounds. (Test Methods for Evaluating Organic and Inorganic Wastes. Physical/Chemical
Methods, ‘SW846, Third Edition, November 1986. with Lecember 1988 revisions). Abbreviations used in report tabies along with full

analyte names.

CIMETH - Chloromethane

BrMETH - Bromomethane

Vn1C1 - Vinyl Chloride

CIETHA - Chloroethane

MeCl - Methylene Chloride

11DCIETE - 1,1-Dichloroethene
11DCIETA - 1,1-Dichloroethane
t-DCIETE - Trans-1,2-Dichloroethene
¢-DCIETE - cis-1,2-Dichloroethene
CHC13 - Chloroform

12DC1ETA - 1,2-Dichloroethane
1117CA - 1.1.)-Trichloroethane

CC14 - Carbon Tetrachloride

BrDCIMe - Bromodichloromethane
12DCIPR - 1,2-Dichloropropane
t13CIPRE - Trans-1,3-Dichloropropene
TCE - Trichloroethene

DBrC1Me - Dibromochloromethane
c13CIPRE - Cis-1.3-Dichloropropene
1127CA - 1,1,2-Trichloroethane
BENZENE - Benzene

CHBR3 - Bromoform

1122TC1A - 1,1,2,2,-Tetrachloroethane
TECIETE - Tetrachloroethene

TOLUENE - Toluene

CIBEN - Chlorobenzene

ETBEN - Ethylbenzene

ACETONE - Acetone

BUTANO - 2-Butanone

CS2 - Carbondisulfide

ZHEXANO - 2-Hexanone

4Me2PE - 4-Methyl-2-Pentanone
STYRENE - Styrene

VnACETA - Vinyl Acetate
T-XYLENE - T-Xylene
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Table A2. EPA method 8270 semivolatile compounds, (Test Methods for Evalualing Organic and Inorganic Wastes,

Methods, SWB46, Third Edition, November 1986. with December 1988 revisions).

analyte names.

PHENOL - Phenol

2CIPHEN . 2-Chlarophenn)

ZNIPHE - 2-Nitroupheno)

24DMePHt - 2,4-Dimethy)phenol
24DCIPHE - 2,4-Dichlorophenol
4C13MePH - 4-Chloro-3-Methylphenol
246TCIPH - 2,4,6-Trichlorophenol
24DNPH - 2,4-Dinitrophenol

4ANPHE - 4-Nitropheno!

2M4A6DNPH - 2-Methyl-4,6-Dinotrophenol
PCI1PHE - Pentachlorophenol

BENZQAC - Benzoic Acid

ZMEPHE - 2-Methylpheno)

4MEPHE - 4-Methylpheno)

245TCIPH - 2.4,5-Trichlorophenol
BZLAL - Benzyl Alcohol

NNDMEAM - N-Nitrosodimethylamine
8C1IPrEt - Bis(2-Chloroisopropyl)Ether
NNDNPAM - N-Nitroso-Di-N-Propylamine

- NITROBEN - Nitrobenzene

ISOPHOR - Isophorone

BCIEtoME - Bis(2-Chloroethoxy)Methane
26DNTOL - 2,6-Dinitrotoluene

24DNTOL - 2.4-Dinitrotoluene

12DPHYD - 1,2-Diphenylhydrazine
BENZIDI - Benzidine

330C1IBEZ - 3.3'Dichlorobenzidine
BCIEtE - Bis{2-Chloroethyl)Ether
130C1B - 1.3-Dichlorobenzene
14DCLR - 1,4-Dichlorobenzene
12DCB - 1,2-Dichlorobenzene
HC1ETA - Hexachloroethane

1247C18 - 1,2,4-Trichlorobenzene
NAPHTH - Naphthatene

HC1BU - Hexachlorobutadiene
HCI1CYPD - Hexachlorocvclopentadiene
2CINAPH - Z-Chloronaphthalene
ACENAY - Acenaphthylene

DMePHTH - Dimethyl Phthalate
ACENAP - Acenaphthene

FLUORE - Fluorene

DEtPHTH - Diethy) Phthalate
4CIPHPHE - 4-Chlorophenyl Phenyl Ether
NNDPHAM - N-Nitrosodiphenyl Amine
4BrPHET - 4-Bromophenyl Ether
HCIBEN - Hexachlorobenzene

PHENAN - Phenanthrene

ANTRAC - Anthracene

DBUPHTH - Dibutylphthalate
FLANTHE - Fluoranthene

PYRENE - Pyrene

BuBePHTH - Butylbenzyliphthalate

Physical/Chemical

Abbreviations used in report tables along with full

CHRYSE - Chrysene

BAANTHR - Benzo(a)Anthracene
B2EHPH - Bis(2-Ethylhexy))Phthalate
DNOCPHT - Di-N-Octylphthalate
BBFLANT - Benzo(b)Fluoranthene
BKFLANT - Benzo(k)Fluoranthene
BAPYRE - Benzo(a)Pyrene

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

4CIANIL - 4-Chloroaniline
DBENZOFU - Dibenzofuran

2MeNAPH - 2-Methylnaphthalene
2NANIL - 2-Nitroaniline

3NANIL - 3-Nitroaniline

ANANIL - 4-Nitroaniline
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Table A3. EPA method 8330, Nitroaromatics and Nitramines by High Performance Liduid Chromatography (HPLC), (Test methods for Evaluating Organic and
Inorgani¢ Wastes. Physical/Chemical Methods, SW846, Third Editfon, November 1986, with December 1988 revisions). Abbreviations used in report tables
along with full analyte names. .

Abbrev Compound

HMX Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
RDX Hexahydro-1,3,5-trinttro-1,3,5-triazine
TNB 1,3,5-Trinitrobenzene

DNB 1,3-Dinftrobenzene

Tetryl Methyl-2,4,6-trinitrophenyinitramine

NB ' Nitrobenzene

TNT 2,4,6,-Trinitrotoluene

24DNT 2,4-Dinitrototuene

26DNT 2,6-Dinitrotoluene

2NT o-Nitrotoluene

3NT m-Nitrotoluene

4NT p-Nitrotoluene
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Table A4. (Page 1 of 2) Rockeye (Mmitions Facility) - NSIC Crane, Indiama, SWU 10/15. Results of inorganic analyses of
subsurface soil samples collected in the vicinity of SWMU 10/15. Concentrations are mg/kg (ppm) dry weight.

Sample Id*/ Analyte SB AS BE ()] R (o}] FB NI
o1/#1 (1.5 - 2.0) 1.89BN 2.76 0.208 1.60N 20.4N 7.8 15.3 7.8
02/ (0.25 - 0.5) <1.500N 6.09 1.10 <0.400N 13.6ND 9.1 14.6 13.6
02/#2 (1.5 - 2.0) <1. 500N 3.48 1.10 <0.400N 13.6ND  10.0 13.0 12.0
03/ (5.7 - 6.0) 2.44BN 2.01 0.20B 1.700D 12.2N 3.3 12.2 4.4
04/ (5.0 ~ 5.5) <1.500N 2.28 0.208 1.600D 15.80 4.1 13.8 5.4
05/ (1.0 - 1.5) 1.89BN 3.37 0.20B 2.50N 8.2N 8.8 23.4 4,8
06A/#1 (not ident) 2.11BN 4.56 0.40B 2.600D 28.5N 7.8 19.9 8.6
07/#1 (0.5 - 1.4) <1.500N 4.81 1.50 <0.40UN 16.8l0  10.0 26.7 11.2
08/ff1 (7.5 - 8.0) 2.678 3.82 0.40B <0.400N 340 <0.6U 18.9 11.9
09/ (7.5 - 8.0) 2.67B 5.19 0.50 <0.40N 25.8ND  <0.6U 18.2 11.1
10/ (0.25 - 0.5) 1.898 3.96 0.30B  <0.40UN 20.8\0  <0.6U 17.7 9.3
10/#2 (1.0 - 1.5) 4,228 5.56 0.40B  <0.40UN 25. 2D <0.6U 20.8 10.8
10/#3 (3.0 - 3.5) 2.78B 3.89 0.30B  <0.40UN 1930 <0.6U 17.2 9.4
10/#4 (8.0 - 8.5) 2.89B 6.27 0.59 0.50N 26.4ND 1.28 43.2 16.7
11/71 (0.25 - 0.5) 3.11B 5.49 0.69 <0.400N 21.1ND 1.58 22.1 15.2
11/ (1.0 - 1.5) 4,448 4.73 0.70 <0.400N 15.880  <0.6U 21.8 14.0
11/#3 (3.0 - 3.5) 3.338 5.27 0.70 <0.40UN 18.3D  <0.6V 24.3 15.7
11/#4 (6.4 - 6.9) <1.50 1.62 0.79 <0.40UN 20.0MD  <0.6U 24.9 16.2
12/#1 (0.25 - 0.5) 1.56B 2.30 0.308  <0.40UN 15.580  <0.6U 20.2 9.0
12/#2 (1.0 - 1.5) 2.568 2.44 0.30B 0.798 = 12.IND  <0.6U 17.1 8.4
12/#3 (3.0 - 3.5) . 2.44B 5.82 0.398 0.78 24.8ND 1.38 20.5 11.9
12/#4 (4.5 - 5.0) 1.898 5.67 0.50B 2.30N 22.5\D 1.6B 24,5 13.3
13/1 (0.25 - 0.5 1.89BN 3.76 1.20 <0.400N 17.8ND 4.8 16.4 8.5
13/#2 (1.0 - 1.5) <1.500N 4,53 1.80 <0.400N 17.2\D 8.3 20.9 16.8
13/#3 (3.0 - 3.5) <1.500N 4.91 2.10 <0.400N 7.0 1L.4 15.6 16.5

.Note:

* Sample ID is as follows — Boring Mmber/Sample Mumber (sample depth in feet below the surface). See Figures 13 and 14,
Analyte was analyzed for but not detected
Reported value is less than the Contract Required Detection Limit but greater than the Instrument Detection Limit
Post—digestion spike for furnace AA analysis 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

D Duplicate analysis not within control limits
. (not ident) - The sample depth for this sample was not identified on the drilling logs

Twca
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Table A4. (Page 2 of 2) Rockeye (Mmnitions Facility) - NSIC Crane, Indiana, SWMU 10/15. Results of inorganic analyses of soil
subsurface samples collected in the vicinity of S™MU 10/15. Concentrations are mg/kg (ppm) dry welight.

Sample Id*/ Analyte ZN AL BA.. (o8] FE MG SN
01/# (1.5 -2.0) 19,5 13900 4157 <3.00 14000 1390 <7.600
02/#1 (0.25 - 0.5) 32.5 7740 414 6.5 18800 1380 <7.60U
02/#2 (1.5 -2.0) 61.9 8230 45.6 6.8 15700 2910 <J.60U
03/#1 (5.7 - 6.0) 10.7 8890 19.58 3.38 10600 363 .60
04/#1 (5.0 - 5.5) 12.5 14300 28.1 3.3B 12900 846 .60
05/f1 (1.0 -='1.5)  29.2 3470 9.7B <3.00 20100 3868 <7.60U
06A/fl (not ident) 17.7 19500 51.3 <3.00 20300 1590 <7.600
07/ (0.5 - 1.4)  40.3 14400 65.9 7.1 22600 2060 <7.600
08/f1 (7.5 -8.0) 65.2 15700 70.4 8.2 17100 2540 $7.60U
09/#1 (7.5 - 8.0)  27.0 18600 50.2 5.8 23800 1460 <7.60U
10/ (0.25 - 0.5)  15.0 15000 41.3 3.6B 16300 1420 $7.600
10/#2 (1.0 - 1.5)  .24.9 14700 54.8 5.6 21100 1900 <7.60U
10/#3 (3.0 - 3.5)  23.2 14500 42,2 4,98 17800 1640 <7.60U0
10/#4 (8.0 - 8.5)  43.3 18700 68.5 29.8 42900 1720 <7.6QU
11/i1 (0.25-10.5) 45.8 15500 110.0 15.0 17000 1870 <7.600
11/#2 (1.0 - 1.5)  38.7 13700 108.0 16.6 13200 1720 <7.600
11/#3 (3.0 - 3.5)  56.4 15100 102.0 10.3 16300 2010 <7.600
11/#4 (6.4 - 6.9) 64.3 11900 47.7 5.9 25400 1650 <7.600
12/#1 (0,25 - 0.5) 38.5 10200 66.1 4,28 12200 2090 {.600
12/i2 (1.0 - 1.5)  34.7 9940 63.7 4,08 11800 1690 .600
12/#3 (3.0 - 3.5) 109.0 16300 68.4 5.7 20500 2300 7.60U
12/f#4 (4.5 = 5.0) 52,2 16700 79.9 7.0 20500 2540 <.60U
13/#1 (0.25 - 0.5) 15.0 9530 50.8 29,1 15800 767 <7.600
13/#2 (1.0 - 1.5)  28.1 14600 51.7 70,2 24100 1470 <7.60U
13/#3 (3.0 - 3.5)  60.9 10100 59.2 24.8 31700 1430 .60

Note:
* Sample ID is as follows ~ Boring Mumber/Sample Mumber (sample depth in feet below the surface). Sec Figures 13 and 14.
Analyte was analyzed for but not detected
Reported value 1s less than the Contract Required Detection Limit but greater than the Instrument Detection Limit
Post—digestion spike for furmace AA analysis is out of control limits (85-115%), while sample absorbance is less
than 50% of spike absorbance
N Spiked sample redovery not within control limits
D Duplicate analysis not within control limits
(not ident) - The sample depth for this sample was not identified on the drilling logs

Hwa
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Table AB. Rockeye (Mmitions Facility) - NSWC Crane, Indiana, SU 10/15.

Concentrations are mg/kg (ppm) dry weight.

Results of inorganic analyses of surface soil samples.

Sample* Analyte R
o)) sb As Be cd Cr Qu Pb M Zn Al Ba (o Fe ‘Mg~ . Sn
A-0-1 <1.50U 6.01 0.20B 2.00D 18.1 10.5 25.7 10.1 33.7 14400 63.1 7.3 16200 1630 <760
A-1-2 <1.500 6.38 0.308 2,500 19.4 11.2 32,7 12.8 48,0 14300 94.0 9.8 15500 1940 <7.59U
A-2-3 <1.500 10,60 0.40B 2.10D 22,3 11.0 43,2 11.9  63.9 12100 98.0 10.8 19200 1720 <7.59U
A~4-0 <1.50 6.14 0.308 1.70D 15.5 10.0 29.2 10.0 95.1 11800 83.2 8.7 13900 1850 <7.6QU
B-0-1 <1.500 6.69 0.40B 2.50D 21.4 - 16.6 32.2 17.9 74.1 13400 89.3 10.1 23900 2840 G.60U
B-1-2 <1.5 11.18 0.80 3.20D 31.8 16.6 40.1 26.6 84.2 14100 79.2 1.9 41500 2580 8.49
B-2-3 <1.500 7.44 0.50 2,300 24.2 13.9 31,1 18.8 57.8 14400 93.8 12.4 20500 3400 <7.60U
B~40 <1.500 4.65 0.40B 1.500 15.6 8.9 18.7 12.8 66,1 8660 66.9 6.6 14000 1060 <7.60U
C-0-1 <1.500 3.01 0.50 0.80D 13,2 6.6 18.8 10.3 33.9 7800 53.9 19.7 9930 852 .6
Cc-1-2 <1.50U 3.01 0.50 1.90D 12.5 6.0 19.1 9.4 37.0 7800 58.9 16.9 9760 896 <7.60U
C-2-3 <1.5u 2.74 0.50 1.60D 16.4 7.2 20.1 13.8 40.3 11100 81.3 19.8 11000 1140 <7.60U
C-3-2 <1.5W 4.30 0.60 1.60D 19.1 11.2 28.9 13.9 56.2 11300  76.8 13.0 17600 1260 <7.60U
D00 <1.5W 5.04 0.40 1.00D 33,2 21,4 46,2 20,5 55.7 13400 86.3 11.2 18600 1820 <7.62U
D-1-0 <1.500 5.10 0.20 1.300 18.6 12.8 3.7 14,00 39,3 13300 103.0 11.3 17900 1880 <7.62U
D20 <1.5m 4,33 0.20 1.500 17.0 11.0 3.7 101 324 11700 78.2 9.0 14900 1690 .6
D-3-0 <l.5(U 5.22 0.30 1.900 19.9 10.3 28.1 10.4 33.7 13400 66.0 8.9 19500 1710 <7.620
D40 <1.5QU 5.00 0.30 1.500 15.9 9.0 28.7 10.0 36.9 10600 73.1 9.5 16000 1430 <7.62U
D-5-0 <1.5(Q 5.11 0.30 1.20D 20,0 10.8 29.6 11.3 33.8 13600 84.0 10.1 18500 1720 <7.6%U
E-00 1.678 9.63 0.70 2.70N 35.7 14.0 53.4 18.2 67.3 14400 134.0 20.7 42900 2210 <7.62
E-1-0 1.56B 11,20 0.60 4.500 36.7 14.3 58,3  18.4 88.2 11900 131.0 20.7 37600 3320 <7.62U
E2-0 <1.50U 3.06  <0.200 2.8 . 15.1 9.3 28.6 10,2 77,7 10000 77.1 9.0 12600 2030 <7.62U
E-3-0 <1.50W 4.81 0.60 1.70N 15.7 14.2 29.4 10.8 52,4 4980 46,0 10.3 29400 1150 <7.62u
E~4-0 <1.50U0 5.72 0.50 2,50 19.4 12,2 34.4 15.8 81.8 10300 152.0 21.2 17900 5850 <7.62U
E-50 <1.5QU 4,04 0.308 2.3 17,5 15.0 34.0 13,5 119.0 8430 125.0 15.8 13700 4070  <7.620
F-1 <1.500N 35.60 1.50 5.800D 74,20 15.6 141.0 25.4  125.2 © 10800 210.0 48.1 122000 3770 {.60U
F-2 <l.500N 82.20 1.50 7.10D 99.9N 10.6 158.0 27,2 146.0 9480 141.0 37.7 132000 2630 <7.60U
F-3 <1.500N 17.00 0.90 3.800D 36.6N 11.7 78.2 25.7 61.5 11600 119.0 24.3 59200 2630 <7.60U
G-1 <1.5008 10.10 11.50 <0.40UN 10.6ND 7.6 86.3 <l.lUu 44,0 5800 498.0 82.0 285000 2130 <7.60U
G2 <1.50UN 4.40 1.50 <0.40UN 16.4ND 10.4 21,2 10.4 35.8 12400 129.0 10.3 23900 1980 <7.6QU
G3 <1.500N 16.4 3.10 3.10N 28.IND 15.8 58.9 15.0 97.7 13780 116.0 40. 53600 1750 <7.600
G4 <1.500N 15.0 2.90 1.80N 23.4ND 12.8 48,5 13.1 92.2 11500 155.0 22.9 47900 1710  <7.6QU
BN <1.500N  4.67 0,70 2.60D 59.5 14.2 36.3 39.3 48.5 15700 129.0 19.3 13900 1530 8.00
H 3.00BN  6.36 0.60 1.90D  24.4 9.7 26,8 12.3  43.6 17500 85.2 8.9 19400 1840 <7.6QU
Note:

* Sample ID ~ A-0-1 - Grid Sample Area A; Location 0,1 within the grid sample pattern. See Figures 13 and 15 through 17.

U Analyte was analyzed for but not detected )

B Reported value is less than the Contract Required Detection Limit but greater 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 S0% of

spike absorbance
Spiked sample recovery not within control limits

Duplicate analysis not within control limits
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Table A6. (Page 1 of 2) Rockeye (Munitions Facility) - NSWC Crane, Indiana. SWMU 10/15.

retal analytes determined for surface and subsurface soil samples.

Max. Concentration Determined mg/kg dry weight

Comparison of maximum and mean concentrations of selected

Risk<Based

Surface Sample or Grid Surface Sample All Sur. All Sub, 5 )
Analyte A B E F G ’ 14 BN/2 Samples Samples Concentration
Sb <1.50 <1.50 <1.50 <1.50 1.67 <1.50 <1.50 3.00 <1.50 3.00 4,44 470007610000
As 10.60 11.18 4,30 5,22 11,20 82.20 16.40 6.36 4.70 82.20 6.27 0.97/1.6
Be 0.40 0.80 0.60 0.40 0.70 1.50 11.50 0.60 0.70 11,50 2.10 0.4/0.67
cd 2,50 3.20 1.90 1,90 4,50 7.10 3.10 1.90 2.60 7.10 2,60 39/510 2
Cr 2.3 31.8 19.1 33.2 36.7 99.9 28.1 24.4 59.5 99.9 34.2 390//5100
Cu 11.2 16.6 11.2 21.4 15.0 15.6 15.8 9.7 14.2 21.4 11.4 2900/38000
Pb 43.2 40.1 28.9 46,2 58.3 158.0 86.3 26.8 36.3 158.0 43.2 0.0078/0.1
i 12.8 26.6 13.9 20.5 18.4 27.2 15.0 12.3 39.3 39.3 16.8 1600/20,000
Zn 95.1 84.2 56.2 55.7 119.0 146.0 97.7 43.6 48.5 146.0 109.0 16000/200000
Al 14400.0  14400.0 11300.0 13600.0 14400.0 11600.0 13780.0 17500.0  15700.0 17500.0 19500.0 230000/ 3000000
Ba 98.0 93.8 81.3 103.0 152.0 210.0 498.0 85.2 129.0 498.0 110.0 5500772000
Co 10.8 12.4 19.8 11.3 21.2 48,1 82.0 8.9 19.3 82.0 70.2 0.78/10
Fe 19200.0  41500.0 17600.0  19500.0  42900.0  132000.0 285000.0 19400.0  13900.0 285000.0 42900.0
Mg 1940.0 3400.0 1260.0 1880.0 5850.0 3770.0 2130.0 1840.0 1530.0 5850.0 2910.0
Sn <7.60 8.49 <7.60 <7.62 <7.62 <7.60 <7.60 <7.60 8.00 8.49 <7.60 47000/610000
Max, Concentration Determined mg/kg dry weight
. ' Subsurface Sample /Boring Mumber
Analyte 1 3 4 6A 7 8 9 11 12 13
Sb 1.89 <1.50 2.44 <1.50 1.89 2.11 <1.50 2,67 2.67 4.44 2.56 1.89
As 2.76 6.09 2.01 2,28 3.37 4,56 4.81 3.82 5.19 5.49 5.82 4.91
Be 0.20 1.10 0.20 0.20 0.20 0.40 1.50 0.40 0.50 0.79 0.50 2.10
ad 1.60 <0.40 1.70 1.60 2.50 2.60 <0.40 <0.40 <0.40 50 <0.40 2.30 <0.4
Cr 20.4 13.6 12.2 15.8 8.2 28.5 16.8 34.2 25.8 26.4 21.1 24.8 17.8
Qu 7.8 10.0 3.3 4,1 8.8 7.8 10.0 <0.6 <0.6 2 1.5 1.6 11.4
Pb 15.3 14.6 12.2 13.8 23.4 19.9 26.7 18.9 18.2 43,2 24.9 24.5 20.9
Ni 7.8 13.6 4.4 5.4 4.8 8.6 11.2 11.9 11.1 16.7 16.2 13.3 16.8
Zn 19.5 61.9 10,7 12,5 29.2 17.7 40.3 65.2 27.0 43,3 64.3 109.0 60.9
Al 13900.0 8230.0 8890.0 14300.0 3470.0 19500.0 14400.0 15700.0 18600.0 18700.0 15500.0 16700.0 14600.0
Ba 41,2 45.6 19.5 28.1 9.7 51.3 65.9 70.4 50.2 68.5 110.0 79.9 59.2
Co 3.0 6.8 3.3 3.3 4.0 3.0 7.1 8.2 5.8 29.8 16.6 7.0 70.2
Fe  14000.0 18800.0 10600.0 12900.0 20100.0. 20300.0 22600.0 17100.0 23800.0  42900.0 25400.0 20500.0 31700.0
Mg 1390.0  2910.0 363.0 846.0 386.0 1590.0 2060.0 2540.0 1460.0 1900.0  2010.0 2540.0 1470.0
Sn <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7. <7.60

lResidenl:i::ll Soil/Occupational Soil (From EPA Region III, February 1992)
Chromium VI and compounds



$3)qe ] |ednAjeuy [Bo1WaY)) pue saweN punodwo) Y xipuaddy

6V

Table A6. (Page 2 of 2) Rockeye (Mmitions Facility) - NSWC Crane, Indiana SWMU 1U/15. Comparison of maximum and mean concentrations of selected
metal analytes determined for surface and subsurface soil samples.

Maximum and Mean Concentrations Determined mg/kg dry weight

Rockeye Facility Rockeye Facility Perimeter

Sumps | Ditches (4-G) | C +BN2
Analyte max mean max - mean - mBxX mean mx mean
Sb 4,22 2.45 4.44 2.16 1.67 1.51 <1.50 <1.50
As 6.27 3.97 6.09 4,35 82.20 11.41 4,67 3.55
Be 0.59 0.34 2.10 0.94 11.50 1.14 0.70 0.56
cd 2.60 1.14 2.30 0.59 7.10 2.41 2.60 1.70
Cr 34.2 21.5 24,8 17.6 99.9 26.7 59.5 24.1
Cu 8.8 3.3 11.4 4.4 21.4 12.5 14.2 9.0
Pb 43.2 20.1 26.7 20.2 158.0 47.6 36.3 24.6
NL 16.7 9.1 16.8 13.0 27.2 14.9 "39.3 17.3
Zn 65.2 26.2 109.0 48.5 146.0 68.3 56.2 43,2
Al 19500.0  14296.0 16700.0 12424.0 14400.0 11649.0 15700.0 10740.0
Ba 70.4 43.3 110.0 68.6 498.0 118.2 81.3 80.0
Co 29.8 6.7 70.2 15.2 82.0 18.6 19.8 17.7
Fe 42900.0 19718.0 31700.0 18971.0 285000.0 42511.0 17600.0 12438.0
Mg 2540.0 1386.0  2910.0  1849.0  5850.0  2314.0 1260.0 1136.0
Sn <7.60 <7.60 <7.60 <7.60 8.49 7.64 <7.60 <7.60

Note:

Sumps - subsurface samples, borings 1, 3, 4, 5, 6A, 8, 9, and 10

Ditches - subsurface samples, borings 2, 7, 11, 12, and 13

A-G - surface samples from grid areas A-G, with the exception of area C

C+BN2 - surface samples from grid area C and background north sanple BN2. These areas were used as surface background for data comparisons.
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Table A7. (Page 1 of 2) Rockeye (Mmitions Facility) - NSWC Crane, Indiana, SWU 10/15. Statistical analysis of results of inorganic
analyses of subsurface soil samples. Statistics were computed using all samples from each boring location. Statistical analyses were
mde by comparing surface sample (area C + BN2) means with means from borings 10, 11, 12, and 13. Results from borings 1-9, inclusive,
were not statistically compared to area C samples because the mumber of samples (n=1) for those borings did not allow the computation of
a variance. No control subsurface soil samples (borings) were taken. : '

Analyte Concentration mg/kg dry weight (ppm)

Boring -

ID Sb As Be Cd Cr Cu Pb Ni Zn Al Ba Co Fe Mg Sn
1 =1 1.89 2.76 0.20 1.60 20.4 7.8 15.3 7.8 19.5 13900 41,2  <3.0 14000 1390 <7.60
3 ol 2.44 2.01 0.20 1.70 12.2 3.3 12.2 4.4 10.7 8890 19.5 3.3 10600 363 <7.60
4 p=1<1.50 2.28 0.20 1.60 15.8 4,1 13.8 5.4 12,5 14300 28.1 3.3 12900 846 . <7.60
5 n=1 1.89 3.37 0.20 2,50 8.2 8.8 23.4 4.8 29.2 3470 9.7 <3.0 20100 386 <7.60
6A =l 2.11 4,56 0.40 2.60 28.5 7.8 19.9 8.6 17.7 19500 51.3 <3.0 20300 1590 <7.60
7 n=1 <1.50 4.81 1.50 <0.40 16.8 10.0 20.7 11.2 40.3 14400 65.9 7.1 22600 © 2060 <7.60
8 n=1.2.67 3.82 0.40 <0.40 34.2 <0.6 18.9 11.9 65.2 15700 70.4 8.2 17100 2540 <7.60
9 n=1 2.67 5.19 0.50 <0.40 - 25.8 <0.6 18.2 11,1 27.0 18600 50.2 5.8 23800 1460 <7.60
2 =2
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Table A7.

(Page 2 of 2) Rockeye (Mumitions Facility) - NSWC Crane, Indiana, SWU 10/15. Statistical analysis of results of inorganic

analyses of subsurface soil samples. Statistics were computed using all samples from each boring location. Statistical analyses were
made by comparing surface sample (area Ct+ BN2) means with means from borings 10, 11, 12, and 13. Results from borings 1-9, inclusive,
were not statistically compared to area C + BN2 samples because the number of samples (n=1) for those borings did not allow the
computation of a variance. No control subsurface soil samples (borings) were taken.

Subsurface Sample/Boring ID
D As

Analyte Concentration mg/kg dry weight (ppm)

Sb Be Cd Cr Cu Pb Ni n Al Ba Co Fe Mg Sn

10 n=4
mean  2.95 4.92% 0,40 0.43 22.9* 0.8 24,7 11,6 26,6 15725* 51.7 11.0 24525 1670% <7.60
s.d. 0.9 1.19 0.14 0.05 3.4 0.3 12,4 3.5 11.9 1994  12.8 12.6 12413 199 -
mx  4.22 6.27 0.59 0.50 26.4 1.2 43,2 16,7  43.3 18700 68.5 29.8 42900 1900 -
min __ 1.89 3.89 0.30 <0.40 19.3 <0.6 17.2 9.3 15.0 14500  41.3 3.6 16300 1420 -
11 n=4
mean  3.10 428  0.72*  0.40  18.8 0.8 2.3 15.3* 51,3 14050* 91.9 12.0 17975 1813% <7.60
sJd. 1.21 1.80 0.05 0.00 2.3 0.5 1.6 0.9 11.3 1628 30.0 4.8 5218 160 -
max 4,44 5.49 0.79 <0.40 21.1 1.5 24.9  16.2 64.3 15500 110.0 16.6 25400 2010 -
mn <1.50 1.62 0.69 <0.40 15.8 £0.6 21.8 14.0 38.7 11900  47.7 5.9 13200 1650 -
12 n=4
mean 2,11 4.06 0.37 1.07 18.7 1.0 20.6 10.7 58,6 13285 69.5 5.2 16250 2155* <7.60
s.d. 0.47 1.95 0.10 0.84 5.9 0.5 3.0 2.3 34.4 3717 7.2 1.4 4910 360 -
m|x 2,56 5.82 0.50 2.30 24.8 1.6 24,5 13.3  109.0 16700 79.9 7.0 20500 2540 -
mn  1.56 2.30 0.30 <0.40 12.1 <0.6 17.1 8.4 34,7 9940  63.7 4.0 11800 1690 -
13 n=3
mean 1,63 4,40  1.70* 0.40 17.4 8.2 17.6  13.9 347 11410 53.9 4l.4 23867 1222 <7.60
s.d. 0.23 0.59 0.46 0.00 A 3.3 2.9 4.7 236 2777 4.6 25.0 7953 395 -
mx  1.89 4,91 2.10 <0.40 17.8 11.4 20,9 16.8 60.9 14600 59.2 70.2 31700 1470 -
mn <1.50 3.76 1.20 <0.40 17.2 4.8 15.6 8.5 15.0 9530  50.8 24,8 15800 767 -
CtBM2 n=5 (area C + BN/2 was used as "background” for statisical comparisons) ]
mean  <1.50 3.55 0.56 1.70 24.1 9.0 26,6 17.3  43.2 10740 80,0 17.7 12438 1135.6 -
s.d. - 87 0.09 0.65 19.9 3.5 7.7 12.4 9.1 3253 29.8 2.9 3328 278 -
mx - 4.7 0.7 2.6 59.5 14.2 36.3 393 S6.2 15700 129.0 19.8 17600 1530 -
min - 2.74 0.50 0.80 12,5 6.0 18.8 9.4 339 7800  53.9 13,0 9760 852 -
Table Notes:
mean - The following 2 situations may exist:

(a) all data was reported as < detection limits and detection limit is given after the < symbol

(b) means are computed using all samples from boring including using the detection lmit for those samples with results

reported as < detection limits.
mean - the reported mean was greater than the corresponding mean for area C + BN2 which was used as a background area.
@* - the reported mean was significantly different (greater) (P <.05) than the corresponding mean for area C +BN2.

n -

rnumber of samples.

Sb (antinony) and Sn (tin) - no statistical comparisons mde because Sb and Sn were below detection limits for area C soil samples.
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Table AB. (Page 1 of 2) Rockeye (Mmitions Facility) - NSWC Crane, Indiana, SWU 10/15. Statistical analysis of results of inorganic analyses
of soil samples. Statistics were computed using all samples from each grid location. Statistical analyses were mde by comparing area C + BN2
means with means from areas A, B, D, E, F and G.

Analyte Concentration mg/kg dry weight (ppm)

Grid Area
D Sb As Be Cd Cr Cu Pb Ni Zn Al Ba Co Fe Mg Sn
A n=4
mean  <1.50 7.8 030  2.08 18.8 0.7 327 1.2 £0.2  13150* B4.6 9.2 162004 1785% <7.60
s.d. - 2.22 0.08 0.33 2.8 0.5 7.6 1.4 26.3 1391  15.6 1.5 2219 137 -
max - 10.60 0.40 2,50 22.3 11.2 43,2 12.8 95.1 14400 98.0 10.8 19200 1940 -
min - 6.01 0.20 1.70 15.5 10.0 25.7 10.0 33.7 11800 63.1 7.3 13900 1630 -
B n=4
mean  <1.50 1.49% 0,52 28 23.3 14.0 305 19.0  70.6% 12640 82.3 10.3 24975 2470* 7.82
s.d. - 2.73 0.19 0.70 6.7 3.6 8.8 5.7 11.3 2686 11.9 2.6 11757 1000 -
max - 11.18 0.80 3.20 31.8 16.6 40.1 26.6 84.2 14400 93.8 12.4 41500 3400 8.49
min - 4.65 0.40 1.50 15.6 8.9 18.7 12.8 57.8 8660 66.9 6.6 14000 1060 <7.60
D n=6 )
mean  <1.50 4.97%  0.28 140 20.8 12,6 33.8% 127 38.6  12667* 8.7 10.0  1757% 1708 <7.62
s.d. - .32 0.08 31 6.3 4.5 6.8 4.1 8.7 1229 12.8 1.1 1752 155 -
mx - 5.22 0.40 1.90 33.2 21.4 46.2 20.5 55.7 13600 103.0 11.3 19500 1880 -
min - 4.33 0.20 1.00 15.9 9.0 28.1 10.0 32.4 10600  66.0 8.9 14900 1430 -
E n=6
man 1,53 6.41% 048 2.75%%  23.4 13:2 39.7% 145 BLI* 10002 110.9% 16.3 25683 3105¢ <7.62
s.d. - 3.27 0.19 0.94 10.1 2.1 12.8 3.6 22,4 3185  40.5 5.5 12865 1691 -
max 1.67 11.2 0.70 4,50 36.7 15.0 58.3 18.4 119.0 14400 152.0 21.2 42900 5850 -
min <1.50 3.04 <0.20 1.70 15.1 9.3 29.4 10.2 52.4 4980  46.0 9.0 12600 1150 ~
F n=3
mean  <1.50 4.9 L30*  S.5T% 70.2% 12.6% 125.7%  26.1% 110.9 10627 156.7* 36.7 104400% 3010* <7.60
s.d. - 33.6 0.35 1.66 31.8 2.6 42.0 1.0 44,0 1071 47.5 11.9 39462 658 -
max = 82.2 1.50 7.10 99.9 15.6 158.0 27.2  146.0 11600 210.0 48.1 132000 3770 -
min - 17.0 0.90 3.80 36.6 10.6 78.2 25.4 61.5 9480 119.0 24.3 59200 2630 -
G n=4
man <130 LLS* 475 L3 196 LT S37* 9.9 6.4 10870 224.5 39.0 102600 1893* <7.60
s.d. - 5.4 4,56 1.30 7.7 3.5 26.9 6.2 32.0 3508 183.1 31.3 122279 198 -
mx - 16.4 11.50 3.10 28.1 15.8  86.3 15.0 97.7 13780 498.0 82.0 285000 2130 -
mn -~ 4.4 1.50 <0.40 10.6 7.6 21.2 <l.1 35.8 5800 116.0 10.3 23900 1710 -
H n=]

3.00 6.4 0.60 1.90 24.4 9.7 26.8 12.3 43.6 17500 85,2 8.9 19400 1840 <7.60
CHBN¥R2  n=5 (area C + BNIZ was used as "background” for statisical comparisons)
mean <1.50 3.55 0.56 1.70 24,1 9.0 24,6 17.3 43.2 10740 80.0 17.7 12438 1135.6 -
s.d. - .87 0.09 0.65 19.9 3.5 7.7 12.4 9.1 3253  29.8 2.9 3328 278 -
max - 4.7 0.7 2.6 59.5 14.2 36.3 39.3 56.2 15700 129.0 19.8 17600 1530 -
min - 2.74 0.50 0.80 12.5 6.0 18.8 9.4 33.9 7800 53.9 13.0 9760 852 -
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Table A8. (Page 2 of 2) Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15. Statistical analysis of results of inorganic
analyses of soll samples. Statistics were computed using all samples from each grid location. Statistical analyses were made by
comparing area C + BN2 means with means from areas A, B, D, E, F and G.

Table Notes:
mean - The following 2 situations may exist:
(a) all data was reported as < detection limits and detection limit is given after the < symbol

(b) means are computed using all samples from boring including using the detection limit for those samples with results
reported as < detection lmits.

mean - the reported mean was greater than the corresponding mean for area C + BN2 which were used as a background or area.

man* — the reported mean was significantly different (greater) (P <.05) than the corresponding mean for area C + BN2.
- mumber of samples.

Sb (antimony) and Sn (tin) - no statistical comparisons made because Sb and Sn were below detection limits for area C soil samples.
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Table A9. Rockeye (Mmitions Facility) — NSWC Crane, Indiana. SWMU 10/15. Comparison of maximum and mean concentrations of selected metal analytes
determined for surface (sur) and subsurface (sub) soil samples from two other Naval Weapons Support Center locations.

Maximm and Mean Concentration Determined mg/kg dry weight

Rockeye Mmitions Facility 0ld Rifle Range Ammunition Buming Ground Risk-Based
Analyte Bgrnd Area C+BN2  All Sur. Supls All Sub. Stpls Bkgrnd Sub. Samples Bkgrnd Sub. Samples Concentrations
max mean mean m|x mean max max mean ‘max mean
Sb <1.50 <1.50 <1.50 3.00 2.29 4,44 0.4 0.3 <1.50  <1.50 47000/610000
As 4.67 3.55 20.1 82.20 4,18 6.27 18.0 9.5 35.4 18.7 0.97/1.6
Be 0.70 0.56 1.04 11.50 0.67 2.10 6.1 2.9 9.1 4,7 0.4/0.67
cd 2.60 1.70 2,29 7.10 0.83 2,60 0.5 0.5 0.7 0.5 39/510 2
Cr 59.5 42,1 26.3 9.9 19.3 34.2 68.8 34.2 45,7 32.8 390/5100
Qu 14.2 9.0 11.9 21.4 3.9 11.4 24,3 13.9 18.5 12.7 2900/38000
Pb 36.3 24.6 43.5 158.0 20.1 43.2 60.7 27.1 52.1 31.8 0.0078/0.1
NL 39.3 17.3 15.2 39.3 11.3 16.8 60.8 19.8 37.1 23.5 1600/20000
Zn 56.2 43,2 64.0 146.0 38.7 109.0 190.0 59.4 115.0 80.3 160007200000
Al 11300.0 10740.0 11604.0 17500.0 13248.0  19500.0 38100.0 18480.0 12200.0 10673.0 230000/3000000
Ba 8i.3 80.7 41.4 498.0 57.5 110.0 460.0 149.9 135.0 81.2 5500/72000
Co 19.8 17.7 18.1 82.0 11.6 70.2 18.0 11.7 29.0 18.4 0.78/10
Fe 17600.0 12438.0 37254,0 285000.0 19300.0 42900.0 95700.0  35007.0 113000.0 65655.0
Mg 1260.0 1136.0 2122,0 5850.0  1645.7  2910.0 4740.0  2070.0 1080.0  869.0
Sn <7.60 <7.60 <7.60 8.49 <7.60 <7.60 9.00 7.70 <7.60  <7.60 47000/610000

Table Notes:
Rockeye (Munitions Facility) SWMU 10/15 - Area C + BN2, n=5;
All Sub. (subsurface) samples (borings), n=26;
All Sur. (surface) samples (scrapes), n=33.
0Old Rifle Range — SU 07/09 ~ Control Subsurface (Borings) 12, i, and 1A, n=15.
Amunition Burning Ground - SWU 03/10 - Control Subsurface (Borings) 1, 2, and 3, n=9.
n - if reported concentration was less than detection limit, the detection limit was used to compute mean
jResidential soil/occupational soil (EPA Region III, 2/92)
Chromium VI and compounds

Data Sources: .

U.S. Army Corps of Engineers, Waterways Experiment Station, 1991. RFI Phase 1I, Old Rifle Range Report for: SWMUJ 07/09, Naval Weapons Support Center,
Crane Indiana. Prepared for Northem Division, Naval Facilities Engineering Command, U.S. Naval Base, Bldg. 77 Low, Philadelphia, Pennsylvania. Final
Draft.

U.S. Army Corps of Engineers, Waterways Experiment Station, 1991. RFI Phase III, Part I, Solls, Amunition Burning Ground: SWMU 03/10, Naval Weapons
Support Center, Crane Indiana. Prepared for Northern Division, Naval Facilities Engineering Command, U.S. Naval Base, Bldg. 77 Low, Philadelphia,
Pennsylvania. Internal Draft.

U.S. Envirormental Protection Agency, Region 111, Risk-Based Concentration Table, First Quarter 1992, Roy L. Smith, PhD, February 1992.
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Table A10. Rockeye (Munitions Facility) — NSWC Crane, Indiana, SWMJ 10/15. Results of inorganic analyses of method blanks associated with
analyses of soil samples. Concentrations are mg/kg (ppm) dry weight. Detectable concentrations are shown in bold.

Method* Analyte

Blank Sbh As Be Ccd Cr Cu Pb NL - In Al Ba Co Fe Mg Sn
MB-1 <0.003U <0.002U <0.002U <0.004UN  0.033D <0.006U <0.114U <0.011U <0.008U <0.038U <0.01IU <0.030U 0.192 <0.748J <0.076U
MB-2 0.0244B <0.002U <0.002U <0.004UN  0.017ND <0.006U <0.114U <0.0110 <0.0080 0.075B <0.0llU <0.030U 0.089B <0.7480 <0.076U
MB-3  0.0212BN <0.002U <0.002Uu  0.007N 0.023N  0.008B <0.114U <0.1000 0.008B <0.038U <0.01l1U <0.030U0 0.070B <0.748) <0.076U
MB-4  0.0185EN <0.0020 <0.0020  0.006ND 0.02IN  O.0l4B <0.114U <0.1l1U <0.008U <0.038U <0.011U <0.030U 0.063B <0.748) <0.076U
MB~5 <0.003U <0.002U <0.002y <0.004UD  0.17 <0.006U <0.114U <0.11U  0.027  0.220 <0.01l1U <0.030U 0.21B <0.748U <0.076U
MB-6 <0.003U <0.002U <0.002U - <0.004UD  0.026  <0.006U <0.114U <0.11U <0.008U <0.038U <0.011U <0.030U 0.066B <0.7480 <0.076U
MB-7 <0.003U <0.002Uu 0.0048 <0.004UD  0.026  <0.006U <0.114U <O.11U  0.020  0.076B <0.011U <0.030U <0.0100 <0.7480 <0.076U
MB-8 <0.003U <0.002U <0.002U 0.007N  <0.011U <0.006U <0.114U <0.11U <0.008U 0.091B <0.011U <0.030U <0.010U0 <0.748U <0.076U
MB-9 <0.003U <0.002U <0.002U <0.004UND <0.011U <0.006U <0.114U <0.1lu <0.008U <0.038U <0.011U <0.030U 0.087B <0.7480 <0.076U

Note:
*

" MB~4 (borings 6A, 4, and 3 and surface scrape 14)

swma

o

Method Blank ID; MB-1 (Method Blank associated with the following analyses. See Figures 5.1 through 5.5 for sample locations.
MB-1 (borings 13, 7, and 2) (surface scrapes G-l through G-4)
MB-2 (borings 12, 11, 10, 9, and 8)
MB-3 (borings 5 and 1)

‘MB-5 (surface scrapes A-0-1, A-1-2, A-2-3, A~4-0, B-0-1, B-1-2, B-2-3, B~4-0)
MB—6 (surface scrapes C-0-1, C-1-2, C-2-3, C-3-2, Background North fR2)
MB~7 (surface scrapes D-0~0, D-1-0, D-2-0, D-3-0, D-4-0, D-5-0)
MB~8 (surface scrapes E-0-0, E-1-0, E-2-0, E~3-0, E-4-0, E-5-0)
MB-9 (surface scrapes F-1, F-2, F-3).

Analyte was analyzed for but not detected
Reported value is less than the Contract Required Detection Limit but greater than the Instrument Detection Limit
Post-digestion spike for furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of

spike absorbance

Spiked sample recovery not within control limits
Duplicate analysis not within control limits



oLV

Sajqe |ednAjeuy |eolway) pue sawepn punodwo) Yy xipuaddy

Table A11. Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15.
Results 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
Analyte/Boring 07 10 3

Sb <0.003u <0.003U <0.003U
As <0.002u <0.002y <0.002U
Be <0.002U <0.002u <0.002U
Cd <0.004U <0.004uU <0.004U
Cr <0.011u <0.011u <0.011lU
Cu <0.006U <0.006U <0.006U
Pb <0.003u <0.003u <0.003U
Ni <0.011u <0.011u <0.011U
Zn 0.041 0.039 <0.008U
Al 0.145B 0.149B 0.315
Ba . <0.011UN <0.011UN <0.011U
Co <0.030U <0.030U <0.030U
Fe <0.010u 0.017B <0.010U0
Mg <0.748U <0.748U 1.45
Sn <0.076U <0.076U <0.076U
Note:

U - Analyte was analyzed for but not detected
B - Reported value is less than the Contract Required Detection iLimit
(CRDL) but greater than the Instrument Detection Limit
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Table A12. Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15.
Results of analyses of subsurface soil samples for explosive compounds.
Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of organic analyte are shown in bold.

Boring Sample Explosive Analyte
1D . 2,4-DNT* TNT TETRL DNB TNB RDX HMX
-1t <0.250 <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U0
=21 ! <0.250  <0.25U <0.65U <0.25U <0.25U0 . 0.645J 0.31J
242 . <0.25U  <0.25U <0.65U <0.25U <0.25U <1.00y <2.20
-3#1 ¢ <0.25U0  <0.25U <0.65U <0.25u <0.25U <1.00v <2.2u
~41f1 P<0.250  <0.25U <0.65U <0.25U <0.25Y <1.00U <2.20
-5#1 - <0.25Y  <0.25v <0.65U <0.25v <0.25U <1.00v <2.2u
-6AfL <0.250 <0.250 ° <0.65U <0.25U <0.25U0 0.455J 0.48J
-7 <0.25U <0.25U <0.65YU <0.25U <0.25U 0.368J 11.40
-811 <0.25U0 <0.25U <0.65U0 <0.25U <0.25U <1.00U 0.15J
-9#1 <0.250 <0.25u <0.65U <0.25U <0.25U <1.00y <2.2U
-10#1 <0.25U <0.25U <0.650 <0.25U <0.25Y <1.00y 0.86J
1042 <0.25U0 <0.25U <0.65U <0.25Y <0.250 <1.00U 0.37J
10#3 - <0.250 <0.25U <0.65U <0.25U <0.25U <1.00y <2.2uU
1044 <0.250 <0.25U <0.65U <0.25U <0.25U <1.00u <2.2u
-11#1 <0.250 <0.25U <0.65U <0.25U <0.25Y <1.00U 0.36J
11#2 <0.250 <0.25U <0.65U <0.25U <0.25U0 <1.00U 0.30J
1143 <0.25U0 <0.25U <0.65U <0.25U <0.250 0.058J 0.62J
11#4 <0.250 <0.25U <0.65U <0.25Y <0.25U <1.00u <2.20
-12i11 <0.250 <0.25U <0.65U <0.25u <0.25y <1.00U 1.073
1242 <0.25U0 <0.25U <0.65U <0.25U <0.25U0 <1.00U 1.13J
1243 <0.25U 0.96 <0.65U <0.25u 0.16J <1.00u 17.3
1244 <0.250 1.40 <0.65U <0.25U 0.20J <1.00u 42.7
-13#1 <0.25U0 <0.25U <0.65U0 <0.25U <0.25U <1.00U <2.2v
1342 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00u <2.2v
13#3 <0.25u0 <0.25U <0.65U <0.25y <0.25U <1.00u <2.2U
Note:

Sample ID is as follows: 1#1, boring 1/sample l. See Figures 13and 14.

J - Estimated value below the statistical quantitation limits )

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.



Table A13. (Page 1 of 3). Rockeye (Munitions Facility) - NSWC Crane,
Indiana, SWMU 10/15. Results of analyses of surface scrape soil samples for
explosive compounds. Concentrations are mg/kg (ppm) dry weight. Samples with -
detectable concentrations of explosive compound analyte are shown in bold.

See Figures 5.1 and 5.3 through 5.5 for sample locations.

Surface Sample Explosive Analyte

1D 2,4-DNT*  TNT TETRL DNB TNB RDX HMX

A-0-0 <0.25U0 <0.25u <0.65U <0.25y <0.250 <1.000 <2.2U
A-0-1 <0.250 <0.25U <0.65U <0.25U <0.25U0 <1.000 <2.2U
A-0-2 <0.25U0 <0.25U <0.65U <0.25U <0.25U <1.00u <2.20
A-0-3 <0.25U0 <0.25u <0.65U <0.25U0 <0.25U0 <1.00U <2.2U
A-1-0 <0.250  <0.250 <0.65U <0.25U <0.250 <1.00U0 <2.2U
A-1-1 <0.259 <0.25u <0.65U <0.25U0 <0.25U <1.00U0 <2.2U
A-1-2 <0.25U0 <0.25U <0.65U <0.25U <0.250 <1.00U0 <2.2U
A-1-3 <0.25U0 <0.25u <0.65U <0.25U <0.250 <1.00U <2.2U
A-2-0 <0.25y <0.259 <0.65U <0.250 <0.250 <1.000 <2.2u
A-2-1 <0.250 <0.25U <0.65U <0.259 <0.250 <1.000 <2.2y
A-2-2 <0.25U0 <0.25U <0.65U <0.25y <0.250 <1.00U <2.2U
A-2-3 <0.250 <0.25U <0.65U <0.250 <0.250 <1.00U <2.20
A-3-0 <0.250 <0.25U <0.65U <0.25u <0.250 <1.00U <2.2U
A-3-1 <0.25U0 <0.25U <0.65U <0.25U <0.250 <1.00U0 <2.2U
A-3-2 <0.250 <0.25U <0.65U <0.25U0 <0.25y <1.00U0 <2.2U
A=3-3 <0.250 <0.25U <0.65U <0.25U <0.250 <1.000 <2.2U
A-4-0 <0.250 <0.25U <0.65U <0.250 <0.250 <1.000 <2.2U
A-4-1 <0.25U0 <0.25U <0.65U <0.25y <0.25U0 <1.00U <2.2U
A-4-2 <0.25U0 <0.25U0 <0.65U <0.250 <0.250 <1.00U <2.2U0
A-4-3 <0.25U  <0.25U <0.65U <0.25U €0.25U0  <1.00U  <2.20
B-0-0 <0.259 <0.25U <0.65U <0.250 <0.250 <1.00U0 <2.20
B-0-1 <0.25 <0.250U <0.65U <0.25U0 <0.250 <1.00U <2.2U
B-0-2 <0.25U0 <0.25U <0.65U <0.25U <0.250 <1.000 <2.2U
B-0-3 <0.250 <0.25u <0.65U <0.25U <0.250 <1.00U <2.2U
B-1-0 <0.250 <0.25U <0.65U <0.25U <0.250 <1.00Uu <2.2U
B-1-1 <0.25U0 <0.25u <0.65U <0.25U <0.250 <1.00U <2.20
B-1-2 <0.250 <0.25U <0.65U <0.250 <0.25U <1.00u <2.20
B-1-3 <0.25U0 <0.25u <0.65U <0.25y <0.250 <1.00U <2.2U
B-2-0 <0.25U <0.25U <0.65U <0.25u0 <0.25y <1.00U <2.2U
B-2-1 <0.25U0 <0.25U <0.65U <0.25y <0.250 <1.00U <2.2U
B-2-2 <0.250 <0.25U <0.65U <0.25U <0.25U <1.000 <2.20
B-2-3 <0.25U0 <0.25U <0.65U <0.25U <0.250 <1.00U0 <2.2U0
B-3-0 <0.250 <0.25U <0.65U <0.250 <0.250 <1.000 <2.2U
B-3-1 <0.250 <0.25U <0.65U <0.25y <0.250 <1.00U0 <2.2U
B-3-2 <0.250 <0.25U <0.65U <0.25U <0.250 <1.00U 5.37
B-3-3 <0.25U0 <0.25u <0.65U <0.25U0 <0.250 <1.00U0 <2.2U
B-4-0 <0.250 <0.25U <0.65U 0.1953 <0.250 <1.00U0 <2.2U
B-4-1 <0.250 <0.25u <0.65U <0.25U <0.250 <1.00U0 <2.20
B-4-2 <0.250 <0.25u <0.65U <0.25u <0.25u <1.00U0 <2.20
B-4-3 <0.25U  <0.25U <0.65U <0.250 <0.250 <1.00U  <2.2U

Table Notes: See Page 3 of 3

Appendix A Compound Names and Chemical Analytical Tables
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ID 2,4-DNT*  TINT TETRL DNB TNB RDX HMX
Cc-0-0 <0.250 <0.25U0 <0.65U0 <0.25U0 <0.25U0 <1.00U0 <2.2U
C-0-1 <0.250  <0.25u <0.65U <0.25U <0.250 <1.00U <2.2u
Cc-0-2 <0.250 <0.25U <0.65U <0.25u <0.250 <1.00U0 <2.2U
C-0-3 0.099J <0.25U <0.65U 0.104J <0.25U0 <1.00U0 <2.20
Cc-1-0 <0.25U0  <0.25U0 <0.65U <0.25U <0.250 <1.00u <2.2U
C-1~1 <0.25U <0.25U <0.65U <0.25U <0.250 <1.00u <2.2U
Cc-1-2 <0.250 <£0.25U <0.65U <0.25U <0.250 <1.00U0 <2.20
c-1-3 <0.25U0 <0.25u <0.65U <0.25U <0.25U0 <1.00u <K2.2U0
Cc-2-0 <0.25U0 <0.250 <0.65U <0.25U <0.250 <1.00U <2.20U
c-2-1 <0.250 <0.250 <0.65U <0.250 <0.250 <1.00U0 <2.2u
C-2-2 <0.25y  <0.25U <0.65U <0.25U <0.250 <1.00U0 <2.20
Cc-2-3 <0.25U0 <0.25U <0.65U <0.25y <0.25U0 <1.00U <2.20
Cc-3-0 <0.25U0 <£0.25U <0.65U <0.25y <0.250 <1.00U <2.20
C-3-1 <0.25U0  <0.25U <0.65U <0.25U <0.250 <1.00U <2.2U0
C-3-2 <0.25U0 <0.25U <0.65U <0.25U €0.250 <1.000 <2.20
C-3-3 <0.250 <0.25U0 <0.65U <0.25u <0.25U0 <K1.000 <2.20
C-4-0 <0.250 <0.25U <0.65U <0.25U <0.250 <1.00Uu <2.29
C-4-1 <0.250  <0.25U <0.65U <0.25y <0.25U0 <1.00U <2.20
C-4-2 <0.25U0  <0.25U0 <0.650 <0.25U0 <0.25U0  <1.00U  <2.2U
D-0-0 <0.250 <0.25U <0.65U <0.25U <0.250 <1.00U0 <2.2U
D-0-1 <0.25U . <0.25U <0.65U <0.25U <0.250 <1.00U <2.2U
D-0-2 <0.250 <0.25v <0.65U <0.25u <0.250 <1.00U <2.20
D-0-3 <0.25U0 <0.25u <0.65U <0.25U <0.25U0 <1.00U0 <2.2U
D-0-4 <0.250  <0.25U <0.65U <0.250 <0.250 <1.00U <2.2u
D-1-0 <0.250 <0.25U <0.65U <0.25u <0.250 <1.00U0 <2.2U
D-1-1 <0.250 <0.25U0 <0.65U <0.25U <0.250 <1.00U0 <2.20
D-1-2 <0.25y  <0.25U <0.65Y <0.250U <0.25U0 <1.00U <2.2U
D-1-3 <0.250 <0.25U <0.65U <0.25U <0.250 <1.00U <2.2U
D-1-4 <0.25U0 <0.25U <0.65U <0.25U0 <0.250 <1.00U <2.2U
D-2-0 <0.250  <0.25U <0.65U <0.25U0 <0.250 <1.00U0 <2.2U
D-2-1 <0.25U0 <0.259 <0.65U <0.25U <0.25U0 <1.00U0 <2.2U
D-2-2 <0.250  <0.25U <0.65U <0.25U <0.250 <1.00U0 <2.20
D-2-3 <0.250 <0.25U <0.65U <0.25U <0.25U0 <1.00U0 <2.2U
D-2-4 <0.250 <0.25U <0.65U <0.25U <0.250 <1.000 <2.2U0
D-3-0 <0.25u <0.25U <0.65u <0.25U <0.250 <1.00U <2.20
D-3-1 <0.25U0 <0.25U0 <0.65U <0.25U0 <0.250 <1.00U0 <2.20
D-3-2 <0.25U0 <0.25U <0.65U <0.25U <0.250 <1.00U0 <2.2U
D-3-3 <0.250 <0.25U <0.65U <0.25U <0.250 <1.00U <2.2U0
D-3-4 <0.250 <0.25U <0.65U <0.25u <0.250 <1.00U0 <2.2u
D-4-0 <0.250 <0.25U <0.65U <0.25U <0.250 <1.00U <2.20
D-4-1 <0.250 <0.25U <0.65U <0.25U <0.250 <1.000 <2.2U
D-4-2 <0.259 <0.250 <0.65U <0.250 <0.25U0 <1.00U <2.20
D-4-3 <0.250 <0.25U <0.65U <0.250 <0.250 <1.00U0 <2.20
D-4-4 <0.250 <0.25U0 <0.65U <0.250 . <0.25U0 <1.00U <2.2U
D-5-0 .<0.250  <0.25u <0.65U <0.25U <0.250 <1.00U0 <2.20
D-5-1 <0.250 <0.25U0 <0.65U <0.25U <0.250 <1.00U0 <2.2U
D-5-2 <0.250 <0.25U <0.65U <0.25Y <0.25U0 <1.00U0 <2.2U
D-5-3 <0.25U0  <0.25u <0.65U <0.25V <0.250 <1.00U <2.2U
D-5-4 <0.25U  <0.25U <0.65U <0.25U <0.25U0  <1.00U  <2.2U
Tab
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Table A13. (Page 3 of 3). Rockeye (Munitions Facility) - NSWC Crane,
Indiana, SWMU 10/15. Results of analyses of surface scrape soil samples for
explosive compounds. Concentrations are ng/kg (ppm) dry weight. Samples with
detectable concentrations of explosive compound analyte are shown in bold.

See Figures 5.1 and 5.3 through 5.5 for sample locations.

Surface Sample Explosive Analyte
ID 2,4-DNT* TNT#** TETRL DNB TNB RDX** HMX
E-0-0 <0.25U0 <0.25U <0.65U <0.25U <0.25U <1.00U <2.20
E-0-1 <0.25U0 <0.25U <0.65U <0.25U <0.25U0 <1.00U <2.20
E-0-2 <0.25U <0.250 <0.65U <0.25u <0.25U <1.00y <2.2U
E~-0-3 <0.25U 0.07J <0.65U <0.25U <0.25U <1.00U 0.68J
E-0-4 <0.25U0  <0.250 <0.65U <0.25U <0.25U <1.00U <2.2U
E-1-0 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00U <2.2¢
E-1-1 <0.259 <0.25U <0.65U <0.25y <0.25U <1.00U <2.20
E-1-2 <0.25U0 <0.25U <0.65U <0.25U0 <0.25U <1.00U 0.25J
E-1-3 <0.25U 0.123 <0.65U <0.25U <0.25U <1.00U 0.26J
E-1-4 <0.25U 0.15J <0.65U <C.25y <0.25U <1.00U 0.50J
E-2-0 <0.25U0 <0.259 <0.65U <0.25U <0.25U <1.00U <2.2U
E-2-1 <0.25U0 <0.250 <0.65U <0.25U <0.25U <1.00U 0.31J
E-2-2 <0.25U0 <0.25u <0.65U <0.25u <0.25U 0.26J 0.283
E-2-3 <0.25U0 <0.25¢ <0.65U <0.25U <0.25U 0.20J 0.41J
E-2-4 <0.25U 0.11J <0.65U <0.25y <0.25Y <1.00U 0.46J
E-3-0 <0.256  <0.25¢ <0.65U <0.25y <0.25U <l.o0U 2.2V
E-3-1 <0.250 <0.25U <0.65U <0.25U <0.25U <1.00v <2.2y
E-3-2 <0.250  <0.25U <0.65U <0.25U0 <0.25U0 <1.00U <2.2U
E-3-3 <0.25U0 <0.25u <0.65U <0.25U <0.25u <1.00U 1.72
E-3-4 <0.25U0 <0.25u <0.65U <0.25U <0.25U 0.51J 2.36
E-4-0 <0.25U0  <0.250 <0.65U <0.25u <0.25u <1.00U <2.20
E-4-1 <0.25U0  <0.25U <0.65Y <0.250 <0.25U <1.00U <2.2u
E-4-2 <0.25U  <0.25U <0.65U <0.25y <0.25U <1.00U <2.2u
E-4-3 <0.250 <0.25u <0.65U <0.25U <0.25U <1.00U <2.20
E-4-4 <0.25U <0.25u <0.65U <0.25u <0.25U <1.00U <2.2y
E-5-0 <0.25U0  <0.25U <0.65U <0.25U <0.25U0 <1.00U <2.2y
E-5-1 <0.25U0 <0.250 <0.65U <0.25U <0.25U <1.00Uu <2.2uU
E~5-2 <0.25U0 <0.25v <0.65U <0.25uU <0.25U <l.00U <2.2u
E-5-3 <0.25U0  <0.250 <0.65U <0.25y <0.25U <1.00y <2.2v
E-5-4 <0.25U  <0.25U <0.65U <0.25U <0.250 <1.00U - <2.20
F-1 <0.250 <0.25U <0.65U0 <0.250 <0.25U0 <1.00U 0.45J
F-2 <0.25U0 <0.259 <0.65U <0.25U <0.25U <1.00U 0.16J
F-3 <0.25U  <0.25U <0.65U <0.25U <0.25U <1.00U <2.20
G-1 <0.250 <0.25U <0.65U <0.250 <0.25U <1.00U <2.2U
G-2 <0.250 <0.25U <0.65U <0.25U0 <0.25U <1.00U <2.20
G-3 <0.25U 0.75 <0.65U <0.250 <0.25U 0.14J 1960.0
G—4 <0.25U 0.19J <0.650 <0.25u <0.25U <1.00U0  540.0
BN#1 <0.250 <0.25u <0.65U <0.25U0 <0.25U <1.00U <2.2u
BN#2 <0.25U0 <0.25u <0.65u <0.25U <0.250 <l.00u <2.2u
BN{#3 <0.25U <0.25U <0.65U <0.25U0 <0.25U <1.00U <2.2U0
H <0.25U  295.00 <0.65U <0.250 <0.25U 3350.00 10400.0
Note: :

Sample 1D is as follows: A-0-0 - Grid Area A, column O, row 0. See Figure

S5.X.

J - Estimated value below the statistical quantitation limits

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.

** - Risk-based concentrations for INT = 16/200 and RDX = 15/26, where
concentrations shown are for residential soil/ocupational soil., (From
EPA Region III Risk-based Concentrations, Roy L. Smith, PhD., Feb. 1992.)

Appendix A Compound Names and Chemical Analytical Tables




Table A14. Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15.

Summa
compo

ry of analyses of surface and subsurface soil samples for explosive
unds. See Figures 5.1 and 5.3 through 5.5 for sample locations.

Surface Samples

Explosive Analyte

Area 2,4=DNT*  TNT** TETRYL DNB TNB RDX** HMX

A n=20 ND ND ND ND ND ND ND

B n=20 ND ND ND 0.20J/1 ND ND 5.37/1
C n=19 0.103/1 ND ND 0.103/1 ND ND ND

D n=30 ND ND ND ND ND ND ND

E n=30 ND 0.15J/4 ND ND ND 0.51J/3 2.36/10
F n=3 ND ND ND ND ND ND 0.453/2
G n=4 ND 0.75/2 ND ND ND 0.14J/1 1960.0/2
BN n=3 ND ND ND ND ND ND ND

14 n=1 ND 295.00/1 ND ND ND 3350.00/1 10400.00/1

Subsurface Samples

Boring Explosive Analyte

Number 2,4-DNT* TNT** TETRYL DNB TNB RDX** HMX

1 n=] ND ND ND ND ND ND ND

2 n=2 ND ND ND ND ND 0.65J/1 0.31J/1
3 n=1 ND ND ND ND ND ND ND

4 n=} ND ND ND ND ND ND - ND

5 n=1 ND ND ND ND ND ) ND ND
6An=1 ND ND ND ND ND 0.46J/1 0.48J/1
7 n=} ND ND ND ND ND 0.373/1 11.40/1
8 n=1 ND ND ND ND ND ND 0.15J

9 n=1 ND ND ND ND ND ND ND

10 n=4 ND ND ND ND ND ND 0.86J/2
11 n=4 ND ND ND ND ND 0.06J/1 0.62J3/3
-12 n=4 ND 1.40/2 ND ND 0.203/2 ND 42.7/4
13 n=3 ND ND ND ND ND ND ND
Notes:

ND - Not Detected. Explosive analyte was not detected during analysis.

J_

Analyte detected at concentrations below statistical quantitation limits.
5.37/1 - First number (5.37) is the maximum concentration (in mg/kg dry

.weight) of the specific explosive determined for the indicated grid area
_or boring. The second number following the / (1) is the total number of

samples with a detectable concentration of analyte reported.

Number of soil samples taken.

Lab reports indicate that 2,4-DNT could not be separated from 2,6-DNT.
Risk-based concentrations for TNT = 16/200 and RDX = 15/26, where
concentrations shown are for residential soil/ocupational soil. (From
EPA Region III Risk-based Concentrations, Roy L. Smith, PhD., Feb. 1992.)

Appendix A Compound Names and Chemical Analytical Tables
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. Table A15. Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15.
Results of analyses of method blanks and equipment rinses associated with
‘analyses of soil samples (both surface and subsurface samples) for explosive
compounds. Detection limits given after the < symbol and are in ng/kg (ppm)
dry weight units.

Method Blank/Rinse Explosive Analyte

iD 2,4-DNT* TNT TETRL DNB TNB RDX HMX
MB-1 <0.25U <0.25U <0.65U <0.25U <0.25U0 <1.00U <2.2U
MB-2 <0.25U <0.25U <0.65U <0.25U0 <0.25U <1.00U <2.2u
MB-3 <0.25U <0.25U <0.65U <0.25U <0.25U0 <1.00u <2.20
MB-4 <0.25y <0.25U <0.650 <0.25U <0.25U <1.00U <2.2U0
MB-5 <0.25U <0.25y <0.65U <0.250 <0.250 <1.00U <2.2U0
MB-6 <0.25U <0.25u <0.65U <0.25U <0.25U <1.00U <2.2U
MB-7 <0.25U <0.25U <0.65U <0.250 <0.25U <1.00U <2.2U
MB-8 <0.25U <0.25U <0.65U <0.250 <0.25U <1.000U <2.20
MB-9 <0.25U <0.250 <0.650 <0.250 <0.25U <1.00U <2.20
R-1 <0.020U <0.020U <0.0500 <0.020 <0.020u <0.020U <0.0200
R-2 <0.020U <0.020U <0.050U <0.020 <0.020U <0.020uU <0.020U
MB-10 <0.020u0 <0.020U <0.050U <0.020 <0.020u <0.020U <0.0200
Note:

* Method Blank/Rinse Identification; MB-! (Method Blank associated with the
following analyses. See Figures 5.1 and 5.2 for sample locations.

MB-1 (borings 13, 7, 7 duplicate, and 2) (surface scrapes G-1 through G-4)
MB-2 (borings 12, 11, 10, 9, and 8)

MB-3 (borings 5 and 1)

MB-4 (borings 6A, 4, and 3 and surface scrape 14)

MB-5 (surface scrapes, grid areas A and B)

MB-6 (surface scrapes grid area C and Background North (BN) 1, 2, and 3)
MB-7 (surface scrapes grid area D) .

MB~8 (surface scrapes grid area E)

MB-9 (surface scrapes F-1, F-2, F-

MB-10 (equipment rinses R-1 and R-
R-1 (boring 10 equipment’ rinse)
R-2 (boring 7 equipment rinse)

3.
2.
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Table A16. (Page 1 of 2) Rockeye (Mmitions Facility) - NSWC Crane, Indiana, SWMU 10/15. Results of EPA Method 8240 * (volatile
organics) subsurface soil sample 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 A for full compound names.

Analyte/Sample ID 142 22 k&) 43 5#1 6AF1 a3
CIMETH <0.011U €0.013u  <0.012U <0.0120 <0.011U <0.0120 <0.0120
BiMETH <0.011U  <0.013U  <0.0120  <0.012u  <0.01lU  <0.012Uu  <0.012U
WNLCL <0.011u  <0.013U  <0.0120  <0.012u  <0.011U  <0.012U0  <0.0l12u
CIETHA <0.011u  <0.0130  <0.0120  <0.0120  <0.011U0  <0.012U0  <0.012U
MEQL 0.00988  0.021B 0.118 0.00778  0.21B 0.00938  0.066B
11DCLETE <0.0056U <0.0064U <0.006U  <0.0059U <0.0057U <0.0058U  <0.0059U
11DCLETA <0.0056U <€0.0064U <0.006U  <0.0059U <0.0057U <0.0058U  <0.0059U
t-DCLETE <0.0056U <0.0064U <0.006U  <0.0059U <0.0057U <0.00580  <0.0059U
c-CLETE <0.0056U0  <0.0064U <0.006U  <0.0059U0 <0.0057U  <0.0058U  <0.0059U
CHCL3 <0.00560  <0.00640 <0.006U  <0.0059U <0.0057U  <0.0058U  <0.0059U
12DCLETA <0.00560  <0.0064U0 <0.006U  <0.0059U <0.0057U <0.00580  <0.0059U
111tCA 0.011 <0.00640  <0.006U  <0.0059U <0.0057U <0.0058Y  <0.0059U
CClA <0.0056U  <0.0064U0 <0.006U0  <0.0059U <0.0057U <0.0058U  <0.005%U
BrDCIME <0.0056U <0.0064U0 <0.0060  <0.0059U <0.0057U <0.0058U  <0.0059U
12DC1PR <0.0056U  <0.0064U <0.006U  <0.005%U <0.0057U <0.0058U  <0.005%
t13CLPRE <0.0056U  <0.0064U <0.006U  <0.0059U <0.0057U <0.0058U  <0.0059U
TCE <0.00560 '<0.0064U0 <0.006U  <0.0059U <0.0057U <0.0058U  <0.0059U
DBrCIME <0.0056U <0.0064U0 <0.006U  <0.0059U <0.0057U <0.0058U  <0.0059U
cl3CIPRE <0.00560 <0.0064U <0.006U  <0.005%U <0.0057U <0.0058U  <0.0059U
112TCA <0.0056U <0.00640 <0.0060  <0.00590  0.001J  <0.0058U <0.00S9U
BENZENE <0.0056U <0.0064U <0.006U  <0.0059U <0.0057U <0.0058U  <0.005%U
CHBr3 <0.0056U  <0.0064U <0.006U  <0.0059U <0.0057U <0.0058U  <0.005%U
11221C1A <0.0056U  <0.00640 <€0.0060  <0.0059U <0.0057U  <0.0058U  <0.005%U
TECLETE <0.0056U <0.0064U <0.006U  <0.0059U <0.0057U <0.0058U  <0.0059U
TOLUENE <0,0056U <0.0064U0 <0.006U  <0.0059U <0.0057u  <0.0058U  <0.005%U
CLBEN <0.0056U  <€0.0064U <0.006U  <0.0059U <0.0057U  <0.0058U  <0.0059U
ETBEN <0.0056U <0.0064U0 <0.006U0  <0.0059U <0.0057U <0.0058U  <0.005%U
ACETONE 0.0078]  0.20B 0.0448J  0.011BJ  0.32B 0.0089BJ  0.1QJ
BUTANO <0.11U <0.13U <0.120 <0.120 <0.11u <0.12u <0.12U
cs2 <0,0056U  <0.0064U <0.006U  <0.0059U <0.0057U <0.0058U  <0.0059U
2 HEXANO <0.0560  <0.064U  <0.0600  <0.059y  <0.057U  <0.058U  <0.059U
4 Me2PE <0.056U  <0.064U  <0.060U  <0.059U  <0.057U  <0.058U  <0.059U
STYRENE <0.0056U  <0.0064U <0.006U  <0.0059U <0.0057y  <0.0058U  <0.0059U
VNACETA <0.056U <0.064U <0.060U <0.059U <0.057u <0.058u <0.059U
T-Xylene <0.0056U  <0.0064U  <0.006U0  <0.00590 <0.0057U <0.0058U  <0.0059U

Note: Sample ID is as follows: 1ffl ~ Soil Boring 1, sample #1. See Figures 5.1 ard 5.2.
T J - Indicates an estimted value below the statistical 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 Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A16. (Page 2 of 2) Rockeye (Munitions Facility) — NSWC Crane, Indiana, SWMU 10/15. Results of EPA Method 8240 * (volatile
organics) soil analyses (soil boring samples). 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 A for full compound names.

Analyte/Sanple ID 8f1 941 1004 1144 1284 1313

CIME 20,0500 <0.0120  <0.0120  <0.011U  <0.0280 _ <0.34U
BMETH <0.0500° <0.0120  <0.0120  <0.01lU  <0.028U  <0.34U
VNLCL €0.05U  <0.0120  <0.,0120  <0.01iU  <0.0280  <0.3&
CIETHA <0.0500  <0.0120  <0.012y  <0.011U  <0.0280  <0.34
MEL 0.158  0.0648  0.0458  0.037B  0.032B  0.041B
11DCLETE 0.0z  <0.0060 <0.005u <0.0057U <0.0140  <0.014U
11DCLETA <0.0250  <0.0060  <0.0050U <0.0057U <0.0140  <0.017U
t-DCLETE <0.0250  <0.0060  <0.0050U <0.0057U <0.014U  <0.017U
-DCLETE €0.0250  <0.0060  <0.0050U <0.0057U <0.014U  <0.017U
CHCL3 <0.02%  <0.0060  <0.005U <0.0057U <0.014U  <0.017U
12DCLETA <0.0250  <0.0060  <0.0050U <0.0057U <0.014U0  <0.017U
111tCA €0.02%0  <0.0060  <0.0050U <0.0057U <0.014U  <0.017U
cas - <0.0250  <0.0060  <0.0050U <0.0057U <0.0l4U  <0.017U
BrICIME €0.025%  <0.0060  <0.0050U <0.0057U <0.014U  <0.017U
12DC1PR <0.025U  <0.0060  <0.005%U <0.0057U <0.014U  <0.017U
t13CIPRE <0.02%  <0.0060  <0.0050U <0.0057y <0.014y  <0.017U
E €0.0250  <0.0060  <0.0050U <0.0057U <0.0l4U  <0.017U
DBICIME €0.0250  <0.0060  <0.0050U <0.0057U <0.014U  <0.017U
c13C1PRE <0.020  <0.0060  <0.0050U <0.0057U <0.0M4U  <0.0L70
1127cA €0.0250  <0.0060. <0.0050U <0.0057U <0.014U  <0.017U
BENZENE 0.025U  <0.0060  <0.0050U <0.0057U <0.014U  <0.017U
CHBr3’ <0.0250  <0.006U  <0.0059U <0.00570 <0.014U  <0.017U
1122IC1A <0.02%0  <0.0060  <0.0050U <0.0057U <0.014U  <0.017U
TECLETE €0.020  <0.0060  <0.0059U <0.0057U <0.014U  <0.017U
TOLUENE €0.0250  <0.006U  <0.0059U <0.0057U <0.0l4U  <0.017U
CIBEN €0.0250  <0.0060  <0.0050U <0.0057Y <0.014U  <0.017U
ETBEN €0.0250  <0.006U  <0.0050U <0.0057U <0.04U  <0.017U
ACETONE 0.4  0.238 <0.120  <0.1lW 0.318 0.358
BUTANO 0.5 0.0 0. <. D.280  <0.3@W
cs2 0.0250  <0.,0060  <0.0059U <0.0057U <0.0l4U  <0.017U
2 HEXANO 0.250  <0.060  <0.05  <0.0570  <0.140  <0.17U
4 Me2PE 0.2 <0.060  <0.050  <0.057U  <0.140  <0.17U
STYRENE €0.0250  <0.0060  <0.00590 <0.0057U <0.014U  <0.017U
VNACETA <0.250  <0.060  <0.05U  <0.057U  <0.140  <0.17U
T-Xylene <0.025U  <0.006U  <0.0059U '<0.0057U  <0.014U  <0.017U

Note: Sample ID is as follows: 8#1 - Soil Boring 8, sample #1. Sec Figures 5.1 and S5.2.
J - Indicates an estimated value below the statistical 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 Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions. '
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Table A17. (Page 1 of 2} Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15. Results of EPA Method 8240 * (volatile
organics) surface soil sample 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 A for full compound names.

Analyte/Sample ID A-0-0 A-3-3 A4-1 B0-0 B-3-3 B4-1 c0-0 C4-1 D-0-0 D-1-3

GMEM <©0.0150  <0.014U  <0.014U  <0.015U0  <0.012u  <0.0120  <0.013U <0.0120  <0.012U  <0.017¢
BrMETH <0.0150  <0.014U  <0.014y  <0.015U <0.0120  <0.0120  <0.013U  <0.0120  <0.0l2U  <0.017U
VNLCL <0.0150  <0.014U <0.014U  <0.015U  <0.012U0  <0.0120  <0.013U  <0.0120  <0.012U  <0.0l7U
ClETHA <0.0150  <0.0140  <0.014U  <0.0150 <0.0i2u  <0.012U0  <0.01U  <0.0120  <0.012U  <0.017U
MECL 0.030 0.037 0.034 0.030B 0.021B 0.480B 0.095B 0.1708 0.0059R7  0.012B
11DCLETE <0.0067U  <0.0070U <0.0069U <0.0075U <0.0059U <0.0061U <0.0067y <0.0062U <0.0061U  <0.0087U
11IDGLETA <0.0076U  <0.0070U <0.0069U <0.0075U <0.005% <0.0061U <0.0067U <0.00620 <0.0061U  <0.0087U
t-DCLETE <0.0076U  <0.0070U <0.00690 <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
c-DCLETE <0.0076U <0.00700 <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
CHCL3 <0.00760  <0.00700  <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
12DCLETA <0.0076U  <0.0070U <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
111tcA <0.0076U  <0.0070U <0.006%U <0.0075U <0.0059U <0.0061U <0.0067U  <0.0062U <0.0061U  <0.0087U
ca4 <0.0076U  <0.00700 <0.0069U  <0.0075U" <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
BrDCIME <0.0076U  <0.0070U0 <0.0069U <0.0075U <0.0059U  <0.0061U <0.0067U <0.0062U0 <0.0061U  <0.0087U
12DC1PR <0.0076U  <0.0070U <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.00620 <0.0061U  <0.0087U
t13C1PRE <0.0076U  <0.00700 <0.0069U <0.007SU  <0.0059U <0.0061U <0.0067U <0.00620  0.0007J  <0.0087U
&E <0.00760  <0,0070U <0.0069U <0.0075U0 <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U .
DBrCIME <0.0076U  <0.0070U  <0.0069U  <0.0075U <0.0059U <0.0061U  <0.0067U  <0.0062U <0.0061U  <0.0087U
cl13C1PRE <0.0076U  <0.00700 <0.0069U <0.007%U <0.0059U <0.0061U <0.0067U <0.00620  <0.0061U  <O.0087U
1121¢CA - <0.0076U  <0.0070U  <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U

BENZENE <0.00760  <0.0070U <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U0 <0.0061U  <0.0087U
CHBr3 <0.0076U  <0.00700 <0.006%U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U0 <0.0061U  <0.0087U
1122TC1A <0.0076U  <0.0070U <0.0069U <0.0075U <0.005% <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
TECLETE <0.0076U  <0.0070U <0.0069U <0.0075U <0.0059U <0.0061U <0.00670 <0.0062U <0.0061U  <0.0087U
TOLUENE <0.0076U  <0.0070U <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087y
C1BEN <0.0076U  <0.00700 <0.0069U <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
ETBEN <0.0076U  <0.0070U <0.0069U <0.0075U <0.005%U <0.0061U <0.0067U <0.0062U <0.0061U  <0.0087U
ACETONE 0.113 0.029J 0.083J 0.036BJ  0.026BJ  0.022BJ  0.099BJ  0.14B 0.0298J  0.24BJ
BUTANO <0.150 <0.14 0.021J  <0.15U <0.12u <0.12v <0.13u <0.120 <0.120 <0.17u
Cs2 <0.00760  <0.00700  <0.0069U <0.007SU  <0.0059U <0.0061U <0.00670 <0.0062U <0.0061U  <0.0087U

2 HEXANO <0.076U  <0.0700  <0.069U  <0.075U  <0.059U  <0.061U  <0.067U  <0.062U  <0.061U  <0.087U
4 Me2PE <0.076U  <0.0700  <0.069U  <0.075U  <0.059U  <0.061U  <0.067U  <0.0620  <0.06lU  <0.087U
STYRRNE <0.00760  <0.00700  <0.0069U <0.0075U <0.0059U <0.CO61U  <0.0067U <0.0062U <0.0061U  <0.0087U
VNACETA <0.0760  <0.070U  <0.06%U  <0.075U  <0.059y  <0.061U  <0.067U  <0.062U0  <0.061U  <0.087U

T-Xylene <0.0076U  <0.0070U  <0.0069U  <0.007SU  <0.005%  0.0007J <0.0067U <0.00620 <0.0061U  <0.0087U
Note: Sample ID is as follows: A-0-0 - Surface scrape sample from Grid A, location 0,0. See Figures 5.1 and 5.2.
J - Indicategs an estimated value below the statistical 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 Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A17. (Page 2 of 2) Rockeye (Mmitions Facility) - NSWC Crane, Indiana, SMU 10/15. Results of EPA Method 8240 * (volatile
organics) surface sample 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 A for full compound names.

Analyte/Sample ID D-3-1 D44 E-0-0 E-1-3 E-3-1 E-4-4 F-2 F-3 H
CIMETH <0.014U  <0.014U  <0.0130  <0.011U  <0.0100 <0.0100  <0.0I130  <0.0120  <0.012U
BrMETH <0.0140  <0.0140  <0.013U  <0.0lIU  <0.0100  <0.0100  <0.013U  <0.012u  <0.012U
VNLCL <0.0140  <0.014U  <0.013U  <0.011U  <0.010U  <0.010U  <0.013y  <0.0120  <0.012U
CIETHA <0.0140  <0.014U  <0.013U  <0.011  <0.0100  <0.01W  <0.013U  <0.0120  <0.012U
MECL 0.0108 0.0091B  0.0148 0.238 0.074B 0.064B 0.158 0.088B 0.028B
11DCLETE <0.0069U  <0.0070U <0.0063U <0.0056U <0.0050U <0.0050U <0.0064U <0.0060  <0.006U
11DCLETA <0.006%0 <0.0070U <0.0063U <0.0056U <0.0052U <0.00520 <0.0064U <0.006U  <0.006U
t-DCLETE <0.0069U  <0.0070U <0.0063U <0.0056U <0.0052U <0.0052U0 <0.00640 <0.0060  <0.006U
¢-DCLETE <0.0069U  <0.0070u  <0.0063y  <0.00560 <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
CHCL3 <0.0069U <0.0070U <0.0063U <0.0056U <0.0052U <O «0052u  <0.0064U <0.006U  <0.006U
12DCLETA <0.0069U  <0.0070U <0.0063U U  <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
111tCA <0.0069U <0.0070U <0.0063U <0.0056U <0.00520 <0.0052U <0.0064U <0.0060  <0.006U
(e 0 <0.00690  <0.0070U  <0.0063U <0.0056U <0.00520 <0.0052U <0.0064U <0.006U  <0.006U
BrDCIME <0.0069U  <0.0070U <0.0063U  <0.0056U  <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
12DC1PR - €0.0069U  <0.00700  <0.00630  <0.0056U <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
t13C1PRE <0.0069U  <0.0070U  <0.00630  <0.0056U <0.0052U <0.0052U0 <0.00640 <0.0060  <0.006U
jLo) -<0.0069U  <0.0070U  <0.0063U  <0.0056U <0.0052U <0.00520 <0.0064U <0.006U  <0.006U
DBrCIME <0.0069U  <0.00700 <0.0063U  <0.0056U  <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
cl3C1PRE <0.0069U  <0.0070U0 <0.0063U <0.0056U <0.00520  <0.0052U0 <0.0064U <0.006U  <0.006U
1121CA <0.0069U  <0.0070U0° <0.0063U <0.00560 <0.0052U <0.0052U <0.0064U <0.0060  <0.006U
BENZENE <0.00690  <0.0070U <0.0063y <0.0056U <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
CHBr3 <0.0069U  <0.0070U <0.00630 <0.0056U <0.0052U <0.00520 <0.0064U <0.0060  <0.006U
11221C1A €0.00690  <0.0070U0  <0.0063y  <0.0056U <0.0052U <0.0052U0 <0.0064U <0.0060  <0.006U
TECLETE <0.0069U  <0.0070U <0.0063U <0.0056U <0.00520 <0.0052U <0.00640 <0.0060  <0.006U
TOLUENE <0.00690 <0.00700 <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
CIBEN <0.0069U  <0.0070U <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.0060  <0.006U
- ETBEN <0.0069U <0.0070U <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U  <0.006U
ACEIONE 0.0258J  0.059B  0.064BJ  0.036J 0.039J 0.0703 0.158 0.089B 0.015BJ
BUTANO <0.14y <0.14y <0.13u <0.11U <0.10u <0.100 <0.13U <0.12u <0.12u
Cs2 <0.00690 <0,0070U <0.0063U <0.0056U <0.00520 <0.00520 <0.0064U <0.0060  <0.006U
2 HEXANO <0.0690  <0.070U  <0.063U  <0.056U  <0.0520  <0.0520  <0.064U  <0.06Q0  <0.060U
4 Me2PE <0.0690  <0.0700  <0.063U  <0.056U  <0.0520  <0.052U  <0.064U  <0.060U  <0.06QU
STYRENE <0.0069U  <0.0070U <0.0063U <0.0056U <0.0052U  <0.0052U <0.0064U <0.006U  <0.006U
VNACETA <0.069U  <0.0700  <0.063u  <0.056U  <0.052U  <0.052U0  <0.064U0  <0.0600  <0.06QU
T-Xylene <0.0069U _<0.0070U  <0.0063U  <0.0056U  <0.0052U  <0.0052U <0.00640 <0.0060  <0.006U

Note: Sample ID is as follows: A-0-0 - Surface scrape sample from Grid A, location 0,0. See Figures 5.1 and 5.2.
J - Indicates an estimated value below the statistical quantification limits
U - Indicates compound was analyzed for but not detected. Detection limits are glven 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 Solid Waste, Physical/Chemical Methods, S4846, Third Edition, November
1986, with December 1988 revisions.
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Table A18.

10/15.

Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU

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) RBC**
5#2 hexane 5.36 110543 39.00 4700~61000
(n-hexane)
8t 3-methylpentane 5.70 96140 58.00
B-1-4 dichlorodifluoromethane 4.36 87 22.00 16000/200000
3,4-dimethyl~-1-hexene 5.47 16745941 12.00
B-4-1D 4,5-dimethyl-1-hexene 5.45 16106595 32.00
D-1-3 2,4-dimethylpentane 5.43 108087 34.00
D-1-3D 1-butene 5.44 106989 19.00
D-3-1 ethylether 2.76 60297 7.60 16000/200000
E-0-0D hydrocarbon 5.53 none 23.00
E-1-3 unknown 4,37 none 10.00
E-3-1 unknown 4,29 none 5.40
E-4-4 unknown 19.98 none 9.20
F-2 unknown 5.39 none 38.00
F-3 2-methylpentane 5.35 107835 7.30
Note: RT - Retention Time; CAS No. - Chemical Abstract Service Registry

numbers Sample Number - 12#4 Boring 12/sample 4.
5.2. * - EPA Method 8240 -in Test Methods for Evaluating Soil Waste,

See Figures 5.1 and

Physical/Chemical Methods, SW846, Third Edition, November 1986, with

December 1988 revisions.

*%RBC - Risk-Based Concentrations from EPA Region II1, Roy L. Smith,

PHD, February 1992.
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Table A19. (Page 1 of 2) Rockeye (Munitions Facllity) - NSAC Crane, Indiana, SWU# 10/15. Results of volatile organics* analyses
of method blarks associated with soils analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations
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of organic analyte are shown in bold. Analytes are glven as abbreviations; see Appendix A for full compound names.

Method
Analyte/Blanks# MB-1 MB-2 MB-3 . MB MB~5 MB—6 MB-7 MB-8 MB—9 MB-10 MB-11
CIMETH <0.0100  <0.010U  <0.0100  <0.0100  <0.0100 <0.0I0U <0.0l0U  <0.0l100  <0.0100  <0.0100  <0.0itu
BrMETH <0.01u  <0.0i0Uu  <0.010U  <0.010U  <0.010U  <0.010U0  <0.000U0  <0.010U  <0.010  <0.01Q)  <0.01QU
UNLCL <0.0100  <0.0100  <0.0100  <0.010U  <0.010U0  <0.0100  <0.010U  <0.010U0  <0.010U  <0.010U  <0.0LQU
CIETHA <0.0100  <0.010U  <0.0100  <0.010U  <0.010U  <0.0100  <0.010U  <0.0l0U  <0.0100  <0.010U  <0.0lQU
MEQL <0.005  0.012 0.011 0.011 0.011 <0.005u  0.0039J  0.011 0.003%J  0.014 0.0086
LIDCLETE  <0.005U  <0.003U  <0.005)  <0.005U  <0.005U  <0.0050  <0.0050 <0.00%0 <0.008  <0.0050  <0.00%U
IIDCLETA  <0.005U0  <0.0050  <0.005U  <0.0050  <0.005U  <0.005U  <0.0050  <0.0050  <0.0050  <0.0050  <0.00%U
t-DCLETE  <0.005U  <0.005U  <0.005U  <0.005U  <0.0050  <0.0050  <0.00%  <0.00%  <0.0050  <0.00%  <0.005U
CcDCETE  <0,0050  <0.005U  <0.005U  <0.005U  <0.0050  <0.005U  <0.0050  <0.0050  <0.0050  <0.005U  <0.005U
CHOL3 <0.0030  <0.0050  <0.0080  <0.005U  <0.005U  <0.005U  <0.0050  <0.0050  <0.0050  <0.0050  <0.005U
LZCLETA ~ <0.0050  <0.0050  <0.005U  <0.0050  <0.005U  <0.0050  <0.0050  <0.00%  <0.0050  <0.0050  <0.003U
111tCA <0.005U  <0.005U  <0.0050  <0.0050  <0.005  <0.005U  <0.005U  <0.00%  <0.0050  <0.0050  <0.005U
cas <0.005U  <0.005U  <0.005U  <0.0050  <0.005U  <0.005U  <0.0050  <0.0050  <0.0050  <0.005U  <0.005U
BrDCIME <0.0050  <0.005%J  <0.0080  <0.005U  <0.00  <0.003  <0.005%0  <0.00%  <0.00%  <0.00  <0.005U
12DC1PR <0.005U  <0.005U  <0.0050  <0.005U  <0.005U  <0.0050  <0.0050  <0.005  <0.0050  <0.0050  <0.005U
LI3CIPRE  <0.005U  <0.005U  <0.005  <0.0050  <0.0050  <0.005U  <0.0050 <0.005 <0.0050  <0.0050  <0.005U
CE <0.0050  <0.005U  <0.005U  <0.005U  <0.005U0  <0.005U  <0.0050  <0.0050  <0.005U  <0.0050  <0.005U
DBCrCIME <0.005  <0.005U  <0.005U  <0.005U  <0.0050  <0.0080  <0.0050  <0.005 <0.00%)  <0.005U  <0.005U
CI3CIPRE  <0.0050  <0.0050  <0.0050  <0.005U  <0.0050  <0.0050  <0.00%0  <0.0050 <0.0050  <0.005U0  <0.005U
1121ca’ <0.005y  <0.0050  <0.005U  <0.005U  <0.0050  <0.00%0  <0.005%0  <0.00% <0.00%  <0.00%0  <0.005U
BENZENE <0.0050  <0.0050  <0.005U  <0.005U  <0.00SU  <0.005U  <0.0050  <0.0050  <0.0050  <0.0050  <0.005U
CHBr3 <0.00%0  <0.005U  <0.0050  <0.005U  <0.0050  <0.00%0  <0.0050  <0.00%  <€0.00%  <0.0050  <0.005U
11221C1A  <0.005U  <0.005U  <0.005U  <0.0050  <0.0050  <0.0050  <0.0050  <0.0050  <0.0050  <0.0050  <0.005U
TECLETE <0.0050  <0.005U  <0.005U  <0.0050  <0.005U  <0.0050  <0.0050  <0.0050  <0.00%0  <0.00%  <0.005U
TOLUENE <0.0050  <0.0050  <0.0050  <0.005U  <0.005U  <0.005U  <0.0050  <0.0050  <0.00%  <0.005U  <0.005U
CIBEN <0.0050  <0.0050  <0.0050  <0.005U0  <0.005U  <0.00%U <0.003  <0.00  <0.00%0  <0.00%  <0.005U
ETBEN <0.005U  <0.005U  <0.0050  <0.005U  <0.005U  <0.005U  <0.005U  <0.005U  <0.0050  <0.00%0  <0.005U
ACETONE <0.10U 0.0157  0.0096J  0.0063J  0.006J  <0.10U 0.004J  0.0096J  0.0044  0.0046J  0.006J
BUTANO Q.1 <0.10 <0.0u 0.0 <0 <010 0w <0 <0.10 Q.10 <0.10
cs2 <0.0050  <0.005U  <0.0050  <0.005U  <0.005U  <0.0050  <0.0050  <0.005U  <0.0050  <0.0050  <0.005U
2 HEXANO  <0.050  <0.0500  <0.05U  <0.0500  <0.050U  <0.050U  <0.05U  <0.050U  <0.0500  <0.050U  <0.050U
4 Me2PE <0.050U0  <0.050U  <0.050U  <0.050U  <0.050U0  <0.050U  <0.050U  <0.050U  <0.050U  <0.050U0  <0.050
STYRENE <0.000  <0.005U  <0.005U . <0.005U  <0.005%U  <0.0050  <0.0050 <0.00  <0.00  <0.00%  <0.005U
VNACETA <0.050U  <0.050U  <0.0500  <0.050U  <0.050U  <0.050U0 <0.050U  <0.050U  <0.050 <005  <0.050
T—Xylene <0.00%  <0.0050  <0.0050  <0.0050  <0.0050  <0.000  <0.0050 <0.0050  <€0.0050  <0.00%0  <0.005U

Note: See Page 2 for Table Notes.
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Table A19. (Page 2 of 2) Rockeye (Munitions Facility) - NSWC Crane, Indiana, SwMU# 10/15. Results of volatile organics*
analyses of method blanks associated with soils 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 A for full compound names.

Notes for Table 5.16.

J ~ Indicates an estimated value below the statistical quantification limits

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

* — EPA Method 8240 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November 1986,
with December 1988 revisions.

Method Blank Identification; MB-1 (Method Blank associated with the following analyses. See Figures 5.1 and 5.2 for sample
locations.
MB-1 (surface scrapes A-0-1, A-3-3, A-4-1, B-0-0, B-3-3, B~4-1)
MB-2 (surface scrapes A-0-1, A-3-3, A~4~1, B-0-0, B-3-3, B~4-1)
MB-3 (surface scrapes C-0-0, C—4-1)
MB~4 (surface scrapes D~0~0, D-1-3, D-3-1, D~4-4)
MB-5 (surface scrapes E-0-0, E-1-3, E-3-1, E~4—4)
MB-6 (surface scrapes E-0-0, E-1-3, E-3-1, E-4-4)
MB-7 (boring 1)
MB-8 (boring 5)
MB-9 (borings 6A, 4, and 3 - surface scrape I1).
MB-10 (borings 6A, 4, and 3 - surface scrape l).
MB-11 (surface scrapes F-2 and F-3)
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Table A20. (Page 1 of 2)
of method blarks, rinses,and equipment rinses associated with soils 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 A for full

Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMJ 10/15. Results of volatile organics* analyses

compound names.
Sample

Analyte/ID R#3 MB/R#3 Rit7 R0  MB/R-7,10 MB/R-7,10 TB~1 MB/TB-1 T8-2 T8-3 TB TB-5
CIMETH <0.010u <0.010U0 <0.0100  <0.010U  <0.010U <0.0l10U <0.0I0U <0.010U <0.0l10U <0.0100 <0.0100  <0.010U
BrMETH <0.010 <0.0100 <0.0100  <0.010U  <0.010U <0.01u <0.010U <0.010U <0.0l0U <0.010U0 <0.010U  <0.010U
WNLCL <0.0100  <0.01U <0.010U  <0.010U  <0.010U <0.010U <0.0i0U <0.0l100 <0.0lU <0.0l0U  <0.010U0  <0.010U
CIETHA <0.0100 <0.010U <0.010u  <0.010U  <0.0100 <0.0l10U <0.0l0U <0.010U <0.0i0U <0.0lQU <0.0i1U  <0.010U
MEQL 0.0318  0.014  <0,005U 0.011B 0.011 0.0084  0.0095B 0.0006J 0.0038RJ 0.002BJ 0.003BJ <0.005U
LIDCLETE  <0.005U  <0.005U <0.003y  <0.00%)  <0.005U0 <0.0050 <0.0050 <0.005U <0.00%0 <0.0080 <0.005%0  <0.005U
1IDCLETA  <0.005U  <0.005U <0.0050  <0.005U  <0.005U <0.0050 <0.0050 <0.005%0 <0.005U <0.0050 <0.0050  <0.005U
t-DCLETE  <0.005U <0.005U <0.0050  <0.005%0  <0.005U <0.005U <0.005U <0.0050 <0.005U <0.0050 <0.005U  <0.00%U
cICLETE  <0.005U <0.0050 <0,005U  <0.005U  <0.005U <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U  <0.005U
CHCL3 0.018  <0.005U  0.004F 0.00443  <0.005U0 <0.005U <0.005U <0.0050 <0.005U <0.0050 <0.005U  <0.005U
I2DCLETA  <0.005U <0.005U <0.005U  <0.005U  <€0.005U <0.005U <0.005U <0.0050 <0.0050 <0.005U <0.005U  <0.005U
111tCA <0.005U0 <0.005U <0.005U  <0.005U  <0.005U <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U <0.005U
cas <0.0050  <0.005U <0.005U  <0.005U  <0.005U <0.005U <0.00SU <0.005U <0.005U <0.003U <0.0050  <0.005U
BrOCIME 0.0022J <0.005U <0.005U  <0.005U  <0.005U <0.005U <0.005U <0.005U <0.005U <0.005%0 <0.00%  <0.00%U
1Z0CIPR ~ <0.005U <0.005U <0.0050  <0.005U  <0.005U <0.005U <0.0050 <0.005U0 <0.005U <0.0050 <0.005U <0.005U
ti3CIPRE  <0.005U <0.005U <0.0050  <0.005U  <0.0050 <0.005U <0.005U <0.005U <0.0050 <0.005U <0.00%U <0.003U
< <0.0050 <0.0050 <0.0050  <0.005U  <€0.005U <0.005U <0.0050 <0.00% <0.005U <0.0050 <O.005U <0.005y
DBrCIME  <0.0050 <0.005U <0.00U  <0.005U  <0.005U <0.005U <0.005U <0.0050 <0.0050 <0.005U0 <0.0050  <0.005U
cl3CIPRE  <0.005U0 <0.005U <0.005U  <0.0050  <0.005U <0.0050 <0.005U <0.005U <0.0050 <0.005U <0.005U <0.00%U
1121cA <0.0050 <0.005U  0.0011 <0.005U  <0.005U <0.005U <0.005U <0.005U <0.0050 <0.0050 <0.005U 0.0006J
BENZENE ~ <0.005U <0.005U <0.005U0  <0.005U  <0.005U <0.0050 <0.005U <0.0050 <0.005U <0.005U <0.005U  <0.005U
GiBr3 <0.005U <0.005U <0.005)  <0.005U  <0.0050 <0.00%U <0.005U <0.0050 <0.005U <0.0050 <0.0050  <0.005U
LI22IC1A  <0.005U  0.0005J <0.005U  <0.005U  <0.0050 <0.005U <0.005U <0.005U0 <0.005U. <0.005U <0.005U  <0.005U
TECLETE ~ <0.005U <0.0050 <0.0050  <0.0050  <0.0050 <0.005U <0.005U0 <0.0050 <0.005U <0.0050 <0.005U0  <0.005U
TOLUENE 0.0008J <0.005U <0.0050  <0.005U  <0.0050 <0.0050 <0.005U0 <0.0050 <0.0050 <0.005% <0.0050  <0.005U
C1BEN <0.0050 <0.003 <0.0050  <0.0030  <0.005U <0.005U <0.005U <0.0050 <€0.0050 <0.00%U <0.0080  <0.005U
ETBEN <0.0050  <0.005U -<0.005U  <0.005U  <0.005U <0.005U <0.005U <0.005U <0.0050 <0.005U <0.005U <0.005U
ACETONE 0.0728J 0.009J . 0.10B 0.095BJ  0.004J 0.035J 0.012BJ 0.019J  0.047BJ 0.064BJ 0.035BJ <0.1QU
BUTANO 0.067J <0.100 0.043J 0.0473  <0.10U0  <0.10U - <0.100 <0.100 <0.10  <O0.1u <0.100 <0.1U
Cs2 <0.0050 <0,005U <0.005U0 <0.0050  <0.005U <0.005U <0.005U <0.0050 <0.0050 <0.005U <0.005U <0.005U
2 HEXANO  0.022J <0.050U0 <0.050U  <0.0500  <0.050U <0.050U0 <0.050U <0.050U <0.0500 <0.050U <0.0500  <0.050U
4 Me2PE  <0.0500 <0.0500 <0.050U <0.050U  <0.0500 <0.050U <0.050U <0.050U0 <0.050U <0.050U <0.050U  <0.050U
STYRENE ~ <0.0050 <0.0050 <0.0050  <0.0050  <0.0050 <0.0050 <0.005U <0.005) <0.0050 <0.005U <0.005U <0.005U
WAGETA  <0.050U0  <0.050U <0.050U  <0.050U  <0.05U  <€0.050U <0.050U <0.0500 <0.050U0 <0.050U <0.050U  <0.050
T-Xylene <0.005U <0.005U0 <0.0050  <0.0050  <0.005U <0.005U <€0.005U <0.0050 <0.005U <0.00%U '<0.005U  <0.005U

Note: See Page 2 for Table Notes.



sa|qe ] |eonAjeuy [ed1Way) pue ssweN punodwo) Y xipuaddy

LEV

Table A20. (Page 2 of 2} Rockeye (Minitions Facility) - NSAC Crane, Indiana, SMJ 10/15. Results of volatile organics* analyses
of method blarks, rinses,and equipment rinses assoclated with soils analyses. Concentrations are mg/kg (ppm) dry weight. Samples
with detectable concentrations of organic analyte are shown in bold. Amalytes are given as abbreviations; see Appendix A for full
compound names.

Notes for Table 5.17.

J - Indicates an estimated value below the statistical quantification limits
U - Indicates compound was analyzed for but not detected. Detection limits are given after the < symbol.

* - EPA Method 8240 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November 1986,
with December 1988 revisions.

Rihsé, Method Blank, and Trip Blank Identification {s as follows:

R#3 - Rinse water collected following final decontamination rinse after sampling boring 3.
MB/R#3 - Method Blank associated with the analysis of boring #3 equipment rinse.
TB~1 ~ Trip Blank transported to the lab in a cooler containing samples from Grid Area E (collected on 9/06/90)
T8-2, TB~3, T84, TB-5 - Trip blanks transported in coolers containing the following samples:
Boring #8, 9, 10 (1 cooler)
Boring #11, and 12 (1 cooler)
Boring #13, Scrape Sample Area G (1 cooler)
Boring #2 and 7 (1 cooler)
Method Blanks associated with analysis of TB-2, TB-3, TB—4, and TB-5 were MB/R#7,10 (2 method blanks as indicated above)
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~ Table A21. (Page 1 of 6) Rockeye (Mmitions Facility) - NSWC Crane, Indiana, SMU 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are ghown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ARALYTE/SAMPLE 11 20 2R 3 41 5#1 6A71 71 8111 9l

PHENOL <0.70 <0.7% <0.75U <0.760 <0.750 <0.75U <0.740 <0.76U <0.77U <0.800
2C1PHEN <0.750 <0.7% 0.7 - <0.760 <0.750 0.7 <0.74U <0.760 <0.77U <0.8(U
2NTPHE <0.70 <0.79U <0.75U <0.76U <0.750 €0.750 <0.740 <0.76U <0.77u <0.80U
24IMePHE <0.75U <0.79U <0.7%U <0.76U <0.7% <0.750 <0.74y <0.76U <0.77U <0.80U
24DCIPHE <0.750 <0.7% <0.73U <0.76U <0.75U <0.750 <0.74U <0.76U <0.77U <0.80u
4C13MePHE <1.500 <1.60U <L.500 <1.500 <1.500 <1.500 <1.500 <1.500 <1.5Q <1.60
246TC1PH <0.750 0.7 <0.750 <0.76U <0.75U <0750 <0.74U <0.76U 0.7 <0.80U
24DNPH <3.8 <4.000 <3.80U <3.8M <3.8W <3.800 4w 3.8 3.8 <4.00U
4NPHE <3.80U <4.000 <3.800 3.8 <3.80U <3.800 G <3.80 <3.80U <4.00U
2446DNPH <3.80U <4.00U 3.800 <3.800 3.8 3.8 3.7 3.8 <3.80U <4.00U
PCIPHE <3.80U <4.000 <3.80U <3.80 3.8 <3.80U 370U 3.80 3.8 <b.000
BENZOAC <3.800 <4.000 <3.80U <3.80U <3.80U <3.80U <Wi] 3.8 3.8 <4.00U
2MEPHE <0.750 <0.79U <0.7%0 <0.76U <0.75U <0.7%0 <0.74y <0.760 <0.7M <0.80U
Q4EPHE <0.7%U 0.7  <0.75U <0.76U <0.75U <0.7% <0.74U <0.76U <0.77U <0.8U
2451C1PH €0.750 <0.7% 0.7 <0.76U <0.75U <0.750 <0.74U <0.760 0.7 <0.80U
BZLAL <1.50U <1.60U <1.500 <1.50U <1.500 <1.50U <1.500 <1.500 <1.5M <1.60U
NNIMEAM <0.75U €0.7% <0.7%0 <0.76U <0.750 <0.750 <0.740 <0.760 0. 779 - <0.80
BCLIPRE <0.7%U <0.79U 0.7 <0.76u <0.75U <0.75U <0.70 <0.76U <0.77U <0.8
NNDNPAM <0.750 0.7 <0.750 - <0.760 <0.750 <0.7%0 <0.74u <0.76U <0.77U <0.80U
NITROBEN 0.7 <0.79u <0.7%U <0.76U <0.7%0 <0.750 <0.76y <0.760 0.770 - <0.8QU
TSOPHOR <0.75U 0. 7% <0.7%U <0.76U <0.750 <0.7%0 <0.740 £0.76U <0.770 <0.80U
BC1EtaME <0.7%0 <0.79U <0.750 <0.76y <0.75U 0.7 <0.740 <0.760 <0.77Y <0.8W
. 26DNIOL <0.750 <0.7% 0.7 <0.760 <0.750 <0.75U <0.740 <0.760 <0.7M <0.80U
24DNTOL <0.730 <0.79U 0.7 <0.76U <0.75U <0.750 <0.74U <0.760 <0.779 <0.8®
12DPHYD <0.750 0.7 <0.750 <0.76U <0.75U <0.75U €0.7% £0.76U <0.77y <0.80U
BENZIDI 3.800 <400 <3.80U0 <3.80 <3.800 <3.80U 3.7 3.8 3.8W <4.000
33DC1BEZ <1.500 A.600 <150 <1.50 <1.50 <1.500 <1.500 <1.500 <1.50 <1.60U
BCIETE <0.750 <0.79u €0.7%U <0.76U 0.7 0.7 <0.74U <0.760 0.7 <0.80U
130C1B <0.750 €0.7% <0.75U <0.76U <0.750 <0.750 <0.74 <0.76U <0.77 <0.80U
14DC1B <0.75U <0.79U <0.75U <0.76u <0.75U <0.750 <0.74y <0.76U <0.77y <0.800
120c1B <0.750 <0.7% <0.750 <0.76u <0.750 <0.75U <0.74 <0.760 <0.77U <0.80
HCIETA <0.750 <0.79U <0.7% <0.76U <0.75U <0.75U <0.74y <0.76U <0.77U <0.8QU
124TC1B <0.7U <0.79U <0.750 <0.76U <0.75U <0.75U <0.74U <0.760 <0.77U <0.80
NAPHTH <0.75U <0.79%U <0.7% <0.76U <0.750 <0.7%U <0.740 <0.760 <0.77U <0.80U
HC1Bu <0.75U <0.7%U <0.750 <0.76u <0.75U <0.75U <0.74U <0.76U <0.77V <0.80U

Note: Sample ID is as follows: 1#1 ~ Soil Boring 1, sample #l. See Figures 5.1 and 5.2,
J - Estimated value béelow the statistical quantitation limits
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol,
B - Analyte is found in the associated blarnk as well as in the sample.
* — EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A21. (Page 2 of 6) Rockeye (Mmitions Facility) - NSWC Crane, Indiana, SWMJ 10/15. Results of EPA Method 8270 *
(semiwolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTE/SAMPLE 111 2#1 22 3n 41 Sill 6afll 711 8i1 9

HCICYPD <0.7% <0.70 <0.70 <0.7%0 <0.750 <0.750 <0.740 <0.76U 0.7y <0.8QU
2C1NAPH <0.7% <0.79 <0.750 <0.76U <0.730 <0.750 <0.740 <0.76U <0.77 <0.80U
ACENAY 0.750 <0.790 <0.73y <0.76U <0.750 <0.750 <0.74U <0.76U 0.7y <0.80U
IMePHTH <0.73U <0.79u <0.75u <0.76u <0.750 0.7 <0.740 <0.76U <0.77y <0.8QU
ACENAP <0.750 <0.7% <0.7%0 <0.76u <0.75U0 <0.75u <0.74u <0.76U <0.77U <0.80U
FLUCRE <0.750 <0.79u <0.750 <0.76U <0.750 <0.750 <0.74U 0.760 -~ <0.7M <0.8
DEtPHIH 0.7 0.0728]  0.074BJ <0.76U €0.75u 0.05J <0.740 0.079B] <0.77y <0.8U
4C1PHPHE <0.730 <0.7%U <0.730 <0.76u <0.75U 0.7 <0.74y <0.76U <0.77u <0.80U
NNDPHAM <0.750 0.7 <0.750 <0.760 <0.750 <0.7%0 <0.740 <0.76u <0.77u <0.80U
4BrPHET <0.750 <0.79U <0.750 <0.76U <0.75u .75 <0.740 <0.760 <0.77u <0.80U
HQLBEN <0.7%0 <0.7%0 0.7 ©.760  <0.7%0 0.7% <0.740 <0.760 <0.770 <0.80U
PHENAN <0.750 <0.79u 0.730 <0.76U <0.7%0 <0.7%0 <0.74U <0.760 <0.770 <0.8u
ANTRAC €0.750 <0.7% <0.730 <0.76U <0.750 <0.750 <0.74y <0.760 <0.77u <0.80u
DBuPHIH 0.04J <0.7%90 <0.75¢ <0.76U <0.750 0.1083  <0.74U <0.760 0.068 0.1281
FLANTHE <0.750 <0.7% <0.750 <0.76u <0.730 <0.75U0 <0.74u <0.76u <0.77u <0.80U
PYRENE <0.750 <0.79u <0.750 <0.76y <0.75U <0.750 <0.74u <0.760 <0.77u <0.80U
BuBePHIH <0.750 0.7% <0.730 <0.76U <0.750 <0.7%0 <0.74U <0.76U <0.77u <0.80U
CHRYSE <0.7%0 <0.79U <0.750 <0.76U <0.750 <0.75U <0.740 <0.760 <0.77u <0.8U
BAANTHR - <0.750 <0.7% <0.750 <0.76u <0.750 (A <0.74u <0.76U <0.7u <0.80U
B2EHPH 0.341 0.15BJ ©  0.42BJ 0.2 0.16J 1.30B 0.413 0.15BJ 0.061 0.3713
DNOCPHT <0.75%0 <0.79u <0.75U <0.76u <0.7%0 1.308 <0.740 <0.76U <0.77 <0.80U
BBFLANT 0.7%0 <0.7 <0.7%0 <0.76U <0.750 <0.7%0 <0.74U <0.76U <0.77u <0.80U
BKFLANT <0.750 <0.79U <0.750 <0.76U <0.75U <0.730 <0.740 <0.760 <0.77u <0.8U
BAPYRE 0.7 <0.790 <0.750 <0.76u <0.75U0 <0.75U <0.740 <0.76U <0.77u <0.80U
T123PYR <0.7%0 <0.79u <0.7%u <0.76u <0.75u <0.7%0 <0.740 <0.76u <0.77u <0.80U
DBAHANT <0.750 <0.799 <0.75v <0.76U <0.75U <0.75u <0.740 <0.76U <0.77y <0.80U
B-GHI-PYR <0.7%0 <0.79u <0.75U <0.76U <0.7% <0.70 <0.740 <0.76U <0.77U <0.80U
ANILINE <1.500 <l.600 <1.500 <1.500 <1.50U <1.50U <1.50U <1.500 <1.50 <1.6QU
4CLANTL <1.500 <1.60U <1.500 <L.500 <1l.50U <1.500 <1.500 <1.500 <1.5U <l.6QU
DBENZOFU <0.750 <0.7 <0.750 <0.76u <0.750 <0.75U0 <0.740 <0.76U 0.7 <0.80U
2MeNAPH <0.75u 0.7 <03 <0.76U <0.750 <0.730 <0.74U <0.76u <0.77u <0.8U
2ZNANTL <3.80u <4.00U <3.80 <3.80U Q.80 <3.80U <A.700 <3.80u 3.80U <4.000
NANTL <3.8W <4.000 <3.80 3.8 3.8 3.8 G.7w <3.8W 3.8w <4.0Qu
4NANIL <3.800 <4.00U 4.8 3.8 <3.8W 3.700 <3.800 <3.80u <4.000 <4.00U

Note: Sample ID is as follows: 1#1 - Soil Boring 1, sample #1. See Figures 5.1 and 5.2.
J - Estimated value below the statistical quantitation limits
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.
B - Analyte is found in the associated blark as well as in the sample. ’
* — EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A21. (Page 3 of 6) Rockeye (Minitions Facility) - NSHC Crane, Indiana, S®MU 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTE/SAMPLE 1041 102 1073 10#4 un 12 143 1144 121 1212

PHENOL 0.760° <0.760  <0.7% 075 <0.780  <0.7% 0.760  <0.760 <0.810  <0.83u
2C1PHEN <0.760  <0.760  <0.790  <0.750  <0.78U  <0.79U  <0.760  <0.760  <0.81U  <0.83U
INIPHE 0.760  <0.760  <0.79U  <0.75U  <0.780  <0.79U  <0.760  <0.760  <0.81U  <0.83U
24IMePHE 0.760  <0.760  <0.79U <070 <0.780 0.7  <0.760  <0.760  <0.81u  <0.8%J
24DC1PHE 0.760  <0,760  <0.7U  <0.750  <0.780  <0.7%0  <0.760  <0.760  <0.81U  <0.83U
4CI RMePHE A5 <LSU <L6U <LSU <L60U <L.6U <L.SOU <1500 <160 <L.7QU
246TCIPH O.760 Q0.760 0.7 <0750 0.780  <0.79U  <0.760  <0.760  <0.8U  <0.8%
2400FPH G800 GBI 40U B8 B.IU G4.O0M 3.8 B.8M <400 <4.200
4NPHE BB G840 B8 B0 4.0 <3800 3.8 4.0 <4.200
2H46DNPH Q8 GBI 40 <3800 GO G0 B8 BB <40 <4.200
PCIPHE B8 B8 <40 B8 G900 4.0 3.8 <3.800  <4.0U  <4.20U
BENZOAC G800 <G.800 40U B8 B9 4.0 80U <3.800 <4000 <4.200
2MEPHE, 0.760  <0.760  <0.790 0.7 <0.780  <0.7%W  <0.76U  <0.760  <0.8lU  <0.83
QIEPHE 0.760  <0.760  <0.79%6  <0.7U  <0.780  <0.7%0  <0.760  <0.760  <0.81u  <0.8%
245TCIPH Q.760  <0.760  <0.790  <0.7U  <0.780  <0.79U  <0.760  <0.760  <0.81U  <0.8%
BZIAL <L50U <1500 <16 <L.SOU <L.60U <160 <L.SU <1L.SU <1.6U <1700
NIMERY 0.760  <0.76U 0.7 <070 <0.780  <0.7%  <0.760  <0.760  <0.81U  <0.83U
BCLIPRE Q.760  <0.760 0.7  <0.75U0  <0.780  <0.79U  <0.760  <0.760  <0.81U  <0.83U
NDNPAM 0.760  <0.760  <0.79U  <0.7%  <0.780  <0.79  <0.760  <0.760  <0.81U  <0.83U
NITROBEN <0.760  <0.760 ©  <0.7%  <0.75U  <0.780  <0.79U  <0.760  <0.760  <0.81  <0.83U
ISOPHOR Q.760  <0.760  <0.790  <0.75U  <0.780  <0.79U  <0.760  <0.760  <0.8U  <0.83U
BCIEtoME <0.760  <0.760  <0.7%  <0.7U  <0.780  <0.79U  <0.760  <0.760  <0.81U  <0.8%
26DNTOL Q0.760  <0.760 <0.7%  <0.7U  <0.780  <0.790  <0.760  <0.760  <0.81U  <0.83U
24DNTOL <0.760  <0.760  <0.790  <0.7U  <0.780  <0.79U  <0.760  <0.760  <0.810  <0.8%
. 12DPHYD 0.760  <0.760  <0.7% <07 <0.780  <0.7%  <0.760  <0.760  <0.810  <0.83U
BENZIDL G800 B8 4.0 B8 GBS <40 BB GBI <40 <4.20U
330C1BEZ A5 <LSU <L6U <LSOU <LL6OU <16 <L.SOU <1.50U <L.60U  <1.70U
BC1ETE 0.760  <0.760  <0.79U <0750  <0.780  <0.790  <0.760  <0.760  <0.81U  <0.83U
130C1B 0.760  <0.760  <0.790  <0.75U  <0.780  <0.7%  <0.760  <0.760  <0.81U  <0.83U
14DC1B QO.760  <0.760  <0.7%  <0.750  <0.780 0.7 <0.760  <0.760  <0.81U  <0.8%
120C1B Q.760  <0.,760 0.7 <0.75U0  <0.78  <0.79U  <0.760  <0.760  <0.81U  <0.8%W
HCIETA 0.760  <0.760  <0.790  <0.75U  <0.780  <0.79U  <0.760  <0.760  <0.81U0  <0.83
1241C1B Q760 0.760 0.7 0.7 0.780 0.7 <0.760  <0.760  <0.81U  <0.8%
NAPHIH 0.760  <0.760  <0.790  <0.750  <0.780  <0.79U  <0.760  <0.760  <0.81U  <0.8%
HC1Bu O.760 <0760 <0.7%  <0.75U <0780 <07 <0.760  <0.760  <0.81U  <0.83

Note: Sample ID is as follows: 10#1 - Soil Boring 10, sample #1. See Figures 5.1 and 5.2.
J - Estimated value below the statistical quantitation limits
U -~ Compound was analyzed for but not detected. Detection limits are given after the < symbol,
B - Analyte is found in the associated blank as well as in the sample.
* - EPA Method 8270 ~in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A21. (Page 4 of 6) Rockeye (Munitions Facility) ~ NSWC Crane, Indiana, S 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names,

ANALYTE/SAMPLE  10/1 102 1043 10%4 111 112 113 1144 1241 1212
HCICYPD Q0.760  0.760 0.7  <0.750  <0.780  <0.7%  <0.760  <0.760  <0.81U  <0.83%
2CINAPH Q.760  <0.760 <0790 07U <0.780 0.7 <0.760  <0.760  <0.81U  <0.83
ACENAY Q.760 <0760 OJN 07N <0.78  <0.I%  <0.760 <0.760  <0.810  <0.83U
IMePHIH Q.760  <0.760 <0790 <0.75U  <0.780  <0.7%  <0.760  <0.760  <0.81u  <0.83U
ACENAP D760 0760 0. 0.7%  0.780 0.7 <0.760  <0.760  <0.81U  <0.83U
FLUCRE €0.760  <0.760  <0.79 <07 <0.780  <0.7% <0760  <0.760  <0.810  <0.8%
DEtPHIH Q.760 0760 0.7 <07 <0.780 0.7 <0.760  <0.760  <0.81U  <0.83U
4CIPHPHE 0.760 <0760 <0790 <0.75U  <0.780  <0.7%U <0760 <0.760  <0.81U  <0.83U
NNDPHAM Q.760 .70 0.7 0.7 <0.780 <070 <0.760  0.760  <0.810  <0.83U
4BCPHET Q0.760 <0760 <0.79U <0750 <0.780  <0.7%U  <0.760  0.760  <0.81U  <0.83
HCLBEN Q760 0760 <0.7W 07U 0780 <070 <0.760  <0.760  <0.810  <0.83U
PHENAN Q0760 <0760 <070 <0750  <0.780  <0.790 <0760  <0.760  <0.810  <0.8%
ANTRAC Q760 <0760 0.7 <0.7SU  <0.78U 0.7 <0.760  <0.760  <0.81U  <0.83U
DBUPHIH 0.0778)  0.058J  0.0818J  0.0828) 0.188J  O.11B  O0.12B)  0.108]  0.091RJ <0.83U
FLANDHE 0.760 Q.70 Q.7 Q70 0.780 0.7%W  0.760 <D0.760  <0.810 <0.83U
PREE Q.760 <0760 0.7 0.7 <078 0.7 <0.760  <0.760  <0.810  <0.83U
BuBePHIH 0.760 <0760  0.066J  0.049) <0.780  <0.790  <0.760  <0.760  <0.81U  <0.8%
CHRYSE Q.760 0760 0.7 D750 0.780 0.7 <0.760  <0.760  <0.81U  <0.83U
BAANTHR 0.760 <0760 . 0% <0750 <0.780 <07 <0760  <0.760  <0.81U  <0.83U
B2EHPH 0.0687  0.0778J  0.091BJ Q.16B)  0.148J 0,680  0.31BJ <0.760  0Q.178]  0.18BJ
DNOCPHT 07607  0.06 0.7 0.0 <0.780 {0.7%W  0.760 .76 <0.810  <0.830
BBFLANT ©0.760 Q7600 0.7 O70  <0.780 0.7 <0.760  <0.760  <0.81U  <0.83
BKFLANT 0.760  <0.760  <0.790  <0.750  <0.780  <0.7%0  <0.760  <0.760  <0.810  <0.83U
BAPYRE QO.760 0760 0.7 <0.750  <0.780 0.7  <0.76U  <0.760  <0.81U  <0.83U
L123PYR Q760 <0760 <07 <070 0:780 <07 <0760 <0.760  <0.81U  <0.83U
DBAHANT Q0.760  <0.760 0.7 <07 <0.780  <0.790  <0.760  <0.760  <0.81U  <0.83U
B-GI-PYR Q0.760 <0760 <0790 <0750 0.780  <0.7%  <0.760-  <0.760  <0.81y  <0.83U
ANILINE <LSOU <LSW KLU <LS0U <L.60U <LL6OU <1LSOU <L.SOU <160 <1.7QU
4CLANIL L5 <LSU KLU <LS0U <160 <L60U <LSOU <LLSOU <16 <1.70U
DBENZOFU Q0.760 0760 0.7 0.7 <0.780  <0.JW  <0.760  0.760  <0.81U  <0.83U
MeNAPH Q0.760 <0760 Q.79 <07 <0.780 <079 <0.760  <0.760  <0.810  <0.83U
ZRANTL B8 G800 4O BB B0 4.0 BB B8 4.0 <4200
3NANIL G.BU G840 BB B9 40U BB BBM 4.0W <4200
4NANIL B8 3.8 <40 3.8 3.0 <400 380U <3.80U  <4.00 <4200

Note: Sample ID is as follows: 10/1 - Soil Boring 10, sample /1. See Figures 5.1 and 5.2.
J ~ Estimted value below the statistical quantitation limits
U - Compourd was analyzed for but not detected. Detection limits are given after the < symbol.
B - Analyte is found in the associated blank as well as in the sample. )
* - FPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A21. (Page 5 of 6) Rockeye (Mmnitions Facility) - NSWC Crane, Indiana, S®U 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold, Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTE/SAMPLE, 1213 1214 1341 1312 1313
PHENDL <0.81U <0.82U <0.71u <0.750 ©.71y
2C1PHEN <0.81u <0.82u 0.7 <0.750 <0.77u
2NIPHE <0.81U <0.8 <0.71v <0.7%0 <0.77u
24IMePHE <0.81u <0.82u <0.7u <0.750 <0.77u
24DCIPHE <0.81U <0.820 .71V <0.750 <0.77U
4C13MePHE <1.60U <1.600 <l.50U <1.50U <l.50U
246TC1PH <0.81v <0.82u 0.7 <0.750 <0.77u
24INPH <4.00U <4100 3.8 3.8 4.80u
4NPHE <4.00U <b.1u <3.800 3.8 <3.80U
2M46DNPH <4.000 <4.100 .80 3.8 3.8
PCIPHE <4.000 <4.100 <3.80U 3.8 <3.80U
BENZOAC <4.00U <4.100 3.8 3.800 3.8
2MEPHE <0.81U <0.80 <0.71u <0.75U <0.77U
4MEPHE <0.81u <0.82U <0.77v <0.750 <0.770
245TC1PH <0.81u <0.80 <0.71u <0.750 <0.77Y
BZIAL <1.60U <1.60U <1.500 <L.500 <L.50u
NNDMEAM <0.81U <0.82u <0.77u 0.0793  <0.77U
BCLIPRE <0.81u <0.82u <0.77u <0.75U <0.77u
NNDNPAM . <0.81U <0.8U 0.7V <0.750 0.7V
NITROBEN <0.81u <0.820 = <0.77y <0.750 <0.77U
ISOPHOR <0.81U <0.820 0.7 0.7 0.7
BCIEtoME <0.81U <0.820 <0.77y <0.750 <0.77u
26DNTOL <0.81v 0.8y <0.77y .75 <0.77u
24DNTOL <0.81U <0.82U <0.77u <0.75U 0.7
12DPHYD <0.81U <0.8 <0.7710 0.7 <0.77u
BEMNZIDI <4.00u <4.100 3.8 <3.800 3.8
330C1BEZ <1.600 <1.600 <1.5W <1.500 <l.500
BC1ETE <0.81y <0.82U Q.7 <0.7%0 0.77u
130C1B <0.81u <0.82u 0.7 <0.750 <0.77u
14DC1B <0.81U <0.82u0 <0.77 <0.750 <0.7710
120C1B <0.81U <0.8% <0.77U <0.75U <0.77u
HCIETA <0.81U <0.82u <0.77u <0.75U <0.770
1247C18 <0.81U <0.820 0.77 <0.750 <0.77u
NAPHTH <0.81u <0.820 <0.77u <0.750 <0.77u
HC1Bu <0.81y <0.820 <0.77u <0.75U0 <0.77u

Note: Sample ID is as follows: 12#3 - Soil Boring 12, sample #3. See Figures 5.1 and 5.2.
J ~ Estimted value below the statistical quantitation limits
U ~ Compound was analyzed for but not detected. Detection limits are given after the < symbol.
B - Analyte is found in the associated blank as well as in the sample.
* — EPA Method 8270 ~in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A21. (Page 6 of 6) Rodkeye (Munitions Facility) — NSWC Crane, Indiana, S 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentratlons are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ANALYIE/SAMPLE 1213 124 1371 132 1313

HCICYPD QO8I Q0.8 0.7 .75 0.7
2CINAPH 0.810 - <0.820 0. 0.7 <0.77U
ACENAY Q.80 0.80  OJU 0N  <0.7M
DMePHI O.81U  <€0.820 07U 0.7 <0.77U
ACENAP 0.810  <0.820 0. <0.7U  <0.77U
FLUORE 0.810  0.80  0.IN <0V <0.7M
DELPHIH Q.81 0.8 <070 0.7 <0.7MU
_4CIPHPHE 0.810  <0.820 0N 07U <0.77U
NNDPHAM 0.8IU 0.8  <0.7U  <0.U:  <0.77
4BrPHET Q.80 <0.820 <07 0.7 <0.77U
HCLBEN Q.81 0.8 QI 0.7 <0.77U
PHENAN 0.810  <0.820 <0770 0.7 <0.77U
ANTRAC Q.80 0.8  OIU 0N <0.77U
DBUPHIH 0.8 0097 <0.JU 0.  0.14B)
FLANTHE ©.810 <Q.8W 0N 0.7 0.7
PYRENE 0.8l 0.8 <07 <075 <0.77U
BuBePHTH 0.8IU 0.8 0. 0. <077
CHRYSE .80 <0820 0T <07 <0.77U
BAANTHR 0.80 0.8 0. <0750 <077
B2EHPH 1.20 0.2] © 0.09J <.  0.085)
DNOCPHT @B Q8W DT 0IN Q.
BBFLANT 08I0 0.80 0I5  <0.77U
BKFLANT Q.80 0.8 QU 0. <077
BAPYRE 0.810  <0.80 0.7 <0.7U  <0.77U
LI23PR Q.80 0.8 OJU  Q.7  <0.77U
DRAHANT Q.810  <0.80  0JM 0.7 <0.7N
B-GHI-PYR Q.81 0.8 I 075 <0.77U
ANILINE <L6U  <L.60U  <LSOU <LSOU <1.50U
4CLANTL L6 <L6W  <LSU <LSU <1.S0U
DBENZOFU 0.8 <0.820 <07 0.7 <0.77U
MeNAPH QO.8IU 0.8  0.JW 0N <0.77U
ZNANIL W00 <400 B8 BB <3.80U
INANTL WO <4100 B8 BB <3.80U
ANANTL GO0 <4 10U <3800 <3800 <3.80U

Note: Sample ID is as follows ~ 12f4, boring 12/sample 4. See Figures 5.1 and 5.2.
J - Estimted value below the statistical quantitation limits
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.
B ~ Analyte is found in the assoclated blank as well as in the sample.
* ~ EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November
1986, with December 1988 revisions.
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Table A22. (Page 1 0of 6) Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWU# 10/15. Results of EPA Method 8270 #
(semivolatile organics) surface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of amalyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTE/SAMPLE ) f/x] A0-0 A-3-3 A4-1 B-0-0 B-3-3 B4-1 c-0-0 c-33 D-0-0

PHENOL . <0.82U <0.99U <0.93u <0.90u <0.97U <0.76U <0.79u <0.82U <0.78 <0.78U
2C1PHEN <0.820 <0.9%u <0.93u <0.90u <0.97u <0.76U <0.79u <0.820 <0.78u <0.78u
2NIPHE <0.82u <0.9%U <0.93u <0.90u <0.97u <0.76U <0.79u <0.82v <0.78u <0.78u
24IMePHE <0.82u <0.99u <0.93u <0.90w <0.97u <0.76u <0.79U <0.82u <0.78y <0.78u
24DCIPHE <0.82y <0.9% <0.93u <0.90u <0.97y <0.76U <0.79u <0.820 <0.78y <0.78u
4C13MePHE <1.60U <2.00u <1.90u <1.800 <1.90u <1.500 <1.60U <1.6U <l.6QU <1.600
246TC1PH <0.82u <0.9% <0.93u <0.9u <0.97u <0.76U <0.7% <0.82U <0.78y <0.78y
24DNPH <4.10u <5.00u <4.600 <4.500 <4.80U <3.8W <4.000 <41 <3.9w 3.9
4NPHE <4.10U <S.000 <4.600 .- <4.50U <4.800 <3.800 <4.00U <4.100 <3.90u 3.9
2M46DNPH <4.100 <5.000 <4.600 <450 <4.80U 3.8 <4.000 <4.1u <3.90U 3.9
PCIPHE <4.10U <S.0U <4.600 <4.500 <4.80U <3.80u <4.000 <4100 <3.9W <3.90u
BENZOAC <4.100 <5.000 <4.60U <4.500 <480 a.80 <400 (CRU <3.90u 49w
2FPHE <0.82U <0.9% <0.93u <0.9u <0.97v <0.76U <0.7%u <0.82u <0.7& <0.780
4MEPHE <0.82u <0.99u <0.93u <0.90u <0.97U <0.76U <0.79u <0.820 <0.78& <0.78u
245TCIPH <0.820 <0.9% <0.93u <0.90u <0.97y <0.76U <0.7% <0.820 <0.78 0.78
BZIAL <lL.6QU <2.00U <1.90u <1.80u <1.90u <1.500 <1.60U <1.6U <1.6U <1.6QU
NNIMEAM <0.820 <0.9%u <0.93u <0.90u <0.97u <0.76U <0.79%u <0.82U <0.78 <0.78u
BCLIPRE . <0.82u <0.99u <0.93u <0.90u <0.97u <0.76u <0.7%u <0.82u <0.78U <0.78u
NNDNPAM <0.82u <0.66U <0.93u <0.90u <0.97v <0.76U <0.7% <0.82u <0.78y <0.780
NITROBEN . . <0.821 0.9  .<0.9%u <0.900 <0.97u <0.76U <0.79u <0.82u <0.780 <0.78u
ISOPHOR <0.820 <0.9% <0.93u <0.%u <0.97u <0.76u <0.7%u <0.82u <0.780 <0.78y
BCIEtaME <0.82u <0.99u <0.93u <0.90u <0.97u <0.76u <0.79U <0.820 <0.780 <0.780
26DNTOL, <0.82u <0.9% <0.93u <0.90u <0.97u <0.76u <0.79u <0.82u <0.78u <0.78y
24DNTOL <0.82U <0.99u <0.93u <0.90u <0.97u <0.76U <0.79u <0.82u <0.78% <0.78¢
12DPHYD <0.820 <0.9%u <0.93u <0.90u <0.97y <0.76u <0.7%u <0.82u <0.7& <0.78y
BENZIDI <4.100 <5.00U <4.600 <4.500 <4.80U 4.8wW <4.00U <4.100 3.9 <3.90u
33DC1BEZ <1.60U 2.00U <1.900 <1.80U <1.90u <1.5 <1.6QU <1.60U <1.6QU <1.6QU
BC1ETE <0.82v <0.9%u <0.93u <0.90u <0.97u <0.76U <0.79u <0.820 <0.78 <0.78y
130C1B <0.820 <0.9% <0.93u <0.90u <0.97u <0.76U <0.7% <0.82U <0.780 0.78&%
14DC1B <0.82u <0.99u <0.93u <0.90u <0.97u <0.76U <0.79u <0.82v <0.78 <0.78y
120C18 <0.80 <0.9% <0.93U <0.9u <0.97u <0.76U <0.7% <0.82U <0.78y <0.78y
HCIETA <0.82u <0.99U <0.93u <0.90u <0.97u <0.760 <0.79u <0.820 <0.78U <0.780
124TC1B <0.82u0 <0.9% <0.93u <0.90u <0.97u <0.76U <0.7%u <0.820 <0.78u <0.780
NAPHTH <0.82v <0.9% <0.93u <0.9u <0.97u <0.76U <0.79y <0.82v <0.78U <0.780
HC1Bu <0.820 <0.9% V.93V 0.9 " 0.9 <0.76U <0.7%u <0.82u <0.78 <0.780

Note: Sample ID is as follows: A—0-0 - Surface scrape sample from Grid A, location 0,0. See Figures 5.1 and 5.2.
J - Estimted value below the statistical quantitation limits
U - Compound wag_analyzed:for but not detected. Detection limits are given after the < symbol.
B - Analyte is found in. the associated blark as well as in the sample.
* — EPA Method 8270 —in' Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A22. (Page 2 of 6) Rockeye (Mmitions Facility) ~ NSWC Crane, Indfana, S®U 10/15, Results of EPA Method 8270 *
(semiwolatile organics) surface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTR/SAMPLE B3 A0-0 A33 A4-1 B-0-0 B-3-3 B4-1 c0-0 C-3-3 D00

HC1CYPD <0.82u <0.99u <0.93u <0.90u <0.97u <0.76U <0.7% <0.82u <0.78 <0.78&
2CINAPH <0.82u <0.9%U <0.93u <0.90u <0.970 <0.760 <0.79u <0.820 <0.78U <0.78u
ACENAY <0.82U0 <0.99U <0.93u <0.90u <0.97U <0.760 <0.7% <0.82u <0.78 0.7%
MePHTH <0.82y 0.1581  <0.93u <0.90u 0.05B]  <0.76u <0.79u <0.82u <0.78u <0.78u
ACENAP <0.82u <0.99%u <0.93u <0.900 <0.97u <0.76u <0.7% <0.82u <0.78U <0.78y
FLUGRE <0.82u <0.99U <0.93u 0.906 - <0.97U <0.760 <0.79% <0.82 <0.780 <0.78U
DEtPHTH <0.82U - 2.20B 1.708 © 1.30B 1.408 0.91B 0.828 <0.820 <0.78u <0.78u
4C1PHPHE <0.82u <0.99U <0.93u <0.90u <0.97y <0.76U <0.79 <0.82v <0.780 <0.78v
NNDPHAM <0.82u <0.9%U <0.93u <0.90u <0.97u <0.76u <0.7% <0.820 <0.780 0.78%
4BrPHET <0.82u <0.99% <0.93u <0.90u <0.97u <0.76u <0.79u <0.820 <0.78y <0.78u
HQLBEN <0.820 <0.9% <0.93U <0.90u <0.97u <0.76U <0.7%0 <0.820 0.7%0 0.78
PHENAN <0.820 0.03J <0.93u <0.5Qu <0.97u <0.76u .79 - <0.80 <0.78 <0.780
ANTRAC <0.82u <0.9% <0.93U <0.90u <0.97u <0.76U <0.79u <0.82y <0.78y <0.78u
DBuPHIH <0.820 0.198J 0.12BJ 0.11RJ 0.11BJ  <0.76U <0.79u <0.82u 0.10BJ 0.388J
FLANTHE <0.82u <0.99u <0.93u <0.90u- <0.97u <0.76u <0.79 <0.82U <0.78 <0.780
PYRENE <0.82u <0.99U <0.93U <0.90u- <0.97y <0.76u <0.7% <0.82u <0.78u <0.78u
BuBePHTH <0.82u <0.9% <0.93u <0.90u <0.97u <0.76U <0.79u <0.820 <0.780 <0.78u
CHRYSE <0.82u <0.9% <0.93U <0.90u <0.97u <0.760 <0.7% <0.82u <0.78 <0.780
BAANTHR <0.82u <0.99U <0.93u <0.90u <0.97u <0.76V <0.7%0 <0.82u <0.78u <0.78v
B2EHPH 0.838 0.088J -  <0.93U <0.90u <0.97v0 <0.76U <0.7% 0.968 0.998 0.058J
DNOCPHT <0.820 <0.99U <0.93u 0.9  <0.97u €0.76u <0.79u 0.928 <0.78u <0.780
BBFLANT <0.820 <0.9% <0.93u <0.90u: <0.97u <0.76U <0.79u <0.82U <0.78 <0.780
BKFLANT <0.82u <0.99U <0.93u <0.900-  <0.97U <0.760 <0.7% <0.82u <0.78 <0.78y
BAPYRE <0.82y <0.9% <0.93u <0.90u <0.97u <0.76u <0.790 <0.82u <0.78 <0.78u
T123PYR <0.82u <0.99u <0.93u <0.90u <0.97u <0.76u <0.7% <0.820 <0.78y <0.78u
DBAHANT <0.82U <0.99U <0.93u <0.90u <0.97u 0.760 <0.7%u <0.82U <0.78 <0.78y
B-GHI-PYR <0.82u <0.99u <0.93u <0.90u <0.97u <0.76u <0.790 <0.8v <0.78 <0.780
ANILINE <1.60U <2.00 <t.90u <1.80U <1.900 <1.50 <l.60U <1.60U <1.6Qu <1.6QU
4CLANIL <1.60U <2.00U <1.%00 <1.80U <t.90u <1.500 <1.6QU <1.60U <1.60U <1.6QU
DBENZOFU <0.820 <0.9%U <©0.930 = <0.9 <0.91u <0.76u <0.7% <0.82U <0.78 <0.78
2MeNAPH <0.82U <0.9% <0.93y <0.90u <0.97y <0.760 <0.7% <0.82u <0.78 <0.78U
2NANTL <4.10U <5.000 <4.600 <4.50U <4.800 3.8 <4.00U0 <4.100 3.9 3.9
RANTL <4.10u <5.000 <4.600 <4.500 <4.80 4.8 <4.00u <4.100 <3.9w 3.9
5.0

4NANTL <4.100 <4.60U <4.500 <4.800 <3.8u <4.00U <41 <3.90u 3.9
Note: Sample ID is as follows: A-0-0 - Surface scrape sample from Grid A, location 0,0. See Figures 5.1 and 5.2.
J - Estimated value below the statistical quantitation limits
U - Compound was analyzed for tut not detected. Detection limits are given after the < symbol.
B - Analyte is found in the associated blank as well as in the sample.
* - EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A22. (Page 3 of 6) Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15. Results of EPA Method 8270 *
(semivolatile organics) surface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTE/SAMPLE D-1-3 D-3-1 D44 E-0-0 E~1-3 E-3-1 E-4-4 F-1 P2 3
PHENOL <1.20U <0.8% <0.940 <0.84U <0.68U <0.69U <0.6% <0.74u .78 <0.9%u
2C1PHEN <1.20 <0.89U <0.94% <0.84u <0.68U <0.69U <0.6% <0.74U <0.78u <0.93%u
2NIPHE <1.200 <0.89U <0.940 <0.84U <0.680 <0.6% <0.69U <0.74U <0.78 <0.93u
24DMePHE <1.200 <0.89U <0.940 <0.84U <0.68U <0.69U <0.69y <0.740 <0.780 0.9
24DCIPHE <1.200 <0.8% <0.94u <0.84u <0.68U <0.6%U <0.69u <0.74u <0.78% <0.93u
4C13MePHE <2.400 <1.8QU <1.900 <1.70u <1.40U <1.400 <1.400 <1.50 <1.60u <1.90u
246TC1PH <l.200 <0.89U <0.94u <0.84U <0.68U <0.6% <0.6%U <0.740 <0.78y <0.93u
24DNPH <6.00U <4.40U <4.JM <4.200 4.4 4.4 G.400 4.7 4.8 <4.600
4NPHE <6.00U <4.400 <4.700 <4.200 .400 <3.400 <3.40U 4.7 4.8 <4.600
2446DNPH <6.00U <4400 <4.700 <4.200 <3.400 44w G.40u G.w <3.8U 4.6
PCIPHE <6.00 <4.400 <4700 <4.200 Q.4 3.4 3.400 47w 4.8 <4.60U0
BENZOAC <6.00U <4.400 <4.700 <4.200 3.4 <3.400 G.4 G.7w <3.8u <4.600
2MFPHE <1.200 <0.89 <0.94 <0.84 <0.68U <0.69U <0.6%U <0.74y <0.78& <0.93u
UMEPHE <1.200 <0.890 <0.94 <0.840 €0.68u <0.6%u <0.69U <0.740 <0.78 <0.93u
245TCIPH <l.200 <0.8% <0.94u <0.84u <0.68U <0.6%y <0.69U <0.740 <0.78% <0.93u
BZLAL <2.400 <1.80U <1.90u <1.700 <l.40u <1.400 <l.40m <L.500 <1.6Qu <1.9W
NNDMEAM <1.20 <0.8% <0.94U <0.84U <0.68U <0.69U <0.6% <0.740 <0.78& <0.93u
BC1IPRE <1.200 <0.8%U <0.94U <0.84v <0.68U <0.69U <0.69U <0.740 <0.780 0.9
NNDNPAM <1.20u <0.8%U <0.94U <0.84U <0.68U <0.69U <0.6%U <0.74U <0.78 0.9
NITROBEN <1.200 <0.890 . <0.94U <0.84u <0.68U <0.6% <0.69U <0.740 <0.78U <0.93u
ISOPHOR <1.20U <0.8U <0.94U <0.84U <0.68U <0.69U <0.69U <0.740 <0.7& <0.93u
BC1EtoME <1.20U <0.89U <0.94y <0.84U <0.68U <0.6% <0.6%U <0.740 <0.780 <0.93u
- 26DNTOL <l.200  -<0.8%U <0.940 - <0.84y <0.68U <0.69U <0.6% <0.74U <0.78& <0.93U
24DNTOL <1.200 <0.8%U <0.94u <0.84y <0.68U <0.69U <0.69u Q.74 <0.780 <0.93u
120PHYD <1.20u <0.8% <0.94u <0.84U <0.68U <0.6% <0.6%U <0.74u <0.78&y <0.93u
BENZIDI <6.0U <4.400 <470 <4.200 4.4 Q.4 Q.4 47w 3.8 <4.60U
33DC1BEZ <Q2.400 <1.8U <1.90 <1.700 <1.40U <1.400 <1.400 <1.500 <1.60U <1.90U
BCIETE <1.200 <0.8%U <0.94u <0.84u <0.680 <0.69U <0.6%U <0.740 <0.780 <0.9%
13DC1B <1.200 <0.89U <0.94y <0.84U <0.68U <0.6% <0.6%U <0.74u <0.78 <0.93u
140C1B <1.200 <0.89u <0.94u <0.84U <0.68U <0.69U <0.6% <0.740 <0.78& <0.931
120C1B <1.200 <0.8U <0.94U <0.84U <0.68U <0.69u <0.6%U <0.740 <0.78u 0.93u
HCIETA <1.200 <0.89U <0.940 <0.84y <0.68U <0.69U <0.6%U <0.74U <0.78 <0.93u
1247C1B <L.200 <0.89U <0.94U <0.84U <0.68U <0.6%U <0.6% <0.74U Q.78 <0.93u
NAPHTH <l.20U <0.89u <0.94U <0.84U <0.68U <0.6% <0.69U <0.7@ <0.780 <0.93
HC1Bu <1.20U €0.8%U <0.94y <0.84y <0.68u <0.6% <0.6% <0.74U <0.78& <0.93

Note: Sample ID is as follows: D-1-3 - Surface scrape sample from Grid D, location 1,3. See Figures 5.1 and 5.2.
J - Estimated value below the statistical quantitation limits
U ~ Compound was analyzed for but not detected, Detectlon limits are given after the < symbol.
B - Analyte is found in the associated blank as well as in the sample,
* ~ EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November
1986, with December 1988 revisions.
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Table A22. (Page 4 of 6) Rockeye (Munitions Facility) ~ NSWC Crane, Indiana, SMU 10/15. Results of EPA Method 8270 *
(semivolatile organics) surface soil sample analyses. Concentrations are ng/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are glven as abbreviations; see Appendix A for compound names.

ANALYTE/SAMPLE, D-1-3 D-3-1 D44 E-0-0 E-1-3 E~3-1 E~4~4 F-1 F~2 3

HCICYPD <1.200 <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74y <0.78 <0.93u
2CINAPH <1.200 <0.89U <0.94y <0.84U <0.68U <0.69U <0.6%U <0.740 <0.780 <0.93U
ACENAY <1.20U <0.89U <0.94U <0.84U <0.68U <0.69U <0.6% <0.74U <0.780 <0.93v
[MePHTH <1.200 <0.89U €0.94 <0.840 <0.68U <0.69U <0.69U 0.7 <0.780 <0.93U
ACENAP <1.200 €0.89U <0.94U <0.84U <0.68U <0.6%U <0.69U <0.74u <0.780 <0.93U
FLUORE <1.200 <0.89U <0.94y <0.84u <0.68U <0.69U <0.6%U <0.740 <0.78 <0.93U
DEtPHIH <1.200 <0.8%U <0.94u <0.84U <0.68U <0.69U <0.6% <0.74 <0.78u <0.9%
4C1PHPHE <l.200 <0.89U <0.94U <0.84U <0.68U <0.69U 0.6 <0.78 <0.780 <0.93U
NNDPHAM <1.200 <0.8% <0.94u <0.84U <0.68U <0.6% <0.69U <0.74U <0.780 <0.93
4BrPHET <1.200 <0.890 <0.940 <0.84U <0.68U <0.69U <0.69U <0.749 0.78% <0.93
HCLBEN <1.20U <0.89U <0.94U <0.84U <0.68U <0.6%U <0.69U <0.740 <0.780 <0.93u
PHENAN <1.200 <0.89U 0.023 0.04J 0.037 0.02J 0.03J <0.74U <0.780 <0.93u
ANTRAC <1.200 <0.8% <0.9% <0.84U <0.68U <0.6% <0.6% <0.74u <0.780 <0.93U
DBuUPHIH 0.128J 0.05BJ 0.47BJ 0.118) 0.128 0.21J 0.11B)  <0.74u <0.78 <0.93U
FLANTHE <1.20U <0.89U <0.940 - <0.84U 0.03J <0.69U <0.69U <0.74U <0.780 <0.93
PYRENE <1.200 <0.89U <0.94U <0.84u 0.04J <0.69U <0.69U <0.74U <0.78u <0.93U
BuBePHTH <l.200 <0.89U <0.94U <0.84U <0.680 <0.69U <0.69U <0.740 <0.78y <0.93
CHRYSE <1.200 <0.80 <0.94y <0.840 <0.680 <0.6%U <0.6% <0.74U <0.780 <0.93v
BAANTHR <1.200 <0.89U . <0.94U <0.84y <0.68U <0.69U <0.69U <0.74 <0.78y <0.93u
B2EHPH 0.28BJ 0.12BJ 0.12BJ 0.54BJ 0.098J 0.09BJ 0.15B)  <0.74U <0.780 <0.93u
DNOCPHT <1.200 0.17J <0.94u <0.840 0.05J 0.08) <0.69U <0.74y <0.78u <0.93u
BBFLANT <1.200 <0.890 <0.94U <0.84U <0.68U <0.69U <0.6%U <0.74U <0.780 <0.93u
BKFLANT <1.200 <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.740 <0.780 <0.93u
BAPYRE <1.200 <0.8% <0.94U <0.84U <0.680 <0.6%U <0.6%u <0.74U 0.78% <0.93u
1123PYR <1.200 <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.740 <0.780 <0.93u
DBAHANT <1.200 <0.89%U <0.94U <0.84U <0.68U <0.69U <0.6%U <0.74u <0.780 <0.93u
B-GHI-PYR <1.200 <0.89U <0.94U <0.84U <0.68U <0.6%U <0.69U <0.74y <0.780 <0.93u
ANTLINE Q.40 <1.800 <1.900 <1.700 <1.40U <1.40U <1.400 <1.500 <1.600 <1.90u
4CLANIL Q.40 <1.80U <1.900 <1.700 <1.400 <1.400 <1.400 <1.50 <1.60U <1.90u
DBENZOFU <1.200 <0.8% <0.94U <0.84U <0.68U <0.6%U <0.69U <0.740 <0.78 <0.93u
2MeNAPH <t.200 <0.89u <0.94 <0.84U <0.680 <0.6% <0.69U <0.74U <0.780 <0.93U
2NANIL <6.00U <40 <400 <4.200 3400 3.400 3.4 3.700 3.8 <4.6QU
3NANTL <6.000 <4400 4J0U <420 G4 3.4 G40 4.7 3.8 <4.600
4NANTL <6.000 <b.400 <bJam <4200 3.400 {3.400 <3.400 3.7W <3.80U <4600

Note: Sample ID is as follows: D-1-3 - Surface scrape sample from Grid D, location 1,3, See Figures 5.1 and 5.2,
J - Estimted value below the statistical quantitation limits
U — Compound was analyzed for but mot detected. Detection limits are given after the < symbol.
B - Analyte is found in the associated blank as well as in the sample,
* — EPA Method 8270 —-in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Fdition, November
1986, with December 1988 revisions.
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Table A22. (Page 5 of 6) Rockeye (Munitions Facility) — NSWC Crane, Indiana, SWU 10/15. Results of EPA Method 8270 *
(semivolatile organics) surface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTE/SAPIE G-l 62 63 G4 14
PHENOL AW <100 <0.980  <0.950  <3.80
2C1PHEN CLIU  <LIW 0.9 0.9  <3.8U
NIPHE LW <1 <©0.980  <0.9N  <B.8v
24TMePHE AU <L <0.98 0.9  G.8u
24DCIPHE QAW <L <098  <0.9u  <B.8U
4C13MePHE Q2W 220 2,00 <LIW .8
246TCIPH KLIW  <LIU  <0.980  <0.9U  <3.8U
24INPH G5 5.5 <A <680 <19.0U
4NPHE G.SU <5500 <4900 <4800 <19.0U
2MA6DNPH GBS 55U <49 <48 <19.0U
PCIPHE .S <5.500  <A90U <4800 <19.0U
BENZOAC B.SU <5500 A9 <4800 <19.0U
MEPHE LI <A <0.980  <0.9%  <3.8U
QMEPHE AW <LIW 0980 09N B8
2451C1PH LIV KLU <0980 0.9 <3.8U
BZLAL Q2 220 2,000 <LIW .80
NNMEAM LI <L <0.980  <0.95 113
BCLIPRE QAW <L <0.98  <©0.9%  B.8U
NNDNPAM AW <LIU .98 095  <3.8U
NLTROBEN KLIU  <LIW ~ <0.98U  <0.9%  <B.8U
ISOPHOR AW <LIU .98 0.9  <3.80
BCLECQHE LA <LIU 0.980 09N 3.8
26NTOL KLIW <L <0.980  <0.9%  0.68J
24DNTOL KLIW <1 <0.98U  <0.95%  0.61
12DRHYD AW LI <098 09N 3.8U
BENZIDI GBS <5500 490U <480 19.0U
33DC1REZ Q2 220 2,000 <LIW  <7.6U
BCLETE AW <L <0.980 0.9% G.8U
130C1B CLIU <L <0.980  <0.9N B8
14DC1B AW LI <0.980  <0.950  <3.8U
120C1B AAW  <LIW <0.980 <0950 <3.8U
HCIETA QAW <L <0980 <0.9  <3.8U
124TC1B LW  <LIU  <0.980  <0.95U  <3.8U
NAPHTH AL <1 <0980 0.9 3.8
KC1Bu ALY <11 <0.98 0.9 <3.8U

Note: Sample ID is as follows: G-l - Surface scrape sample from Grid G, location 1. See Figures 5.1 and 5.2.
J - Estimted value below the statistical quantitation limits
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.
B - Analyte is found in the associated blank as well as in the sample.
* - EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November
1986, with December 1988 revisions. . )
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Table A22. (Page 6 of 6) Rockeye (Mmitions Facility) ~ NSWC Crane, Indiana, SMU 10/15. Results of EPA Method 8270 *
(semivolatile organics) surface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are showm in bold, Analytes are given as abbreviations; see Appendix A for compound names.

ANALYTE/SAMPIE  G-1 ¢2 ¢3 G4 14

HC1CYPD <LI00 <1100 <0.980  <0.9%  <3.80
2CINAPH LI <100 <0.980  <0.9%  <3.8U
ACENAY LIV <LIU <0.980 <09  <3.8U
DMePHTH <LIU  <L10U  <0.980  <0.950  <3.8U
ACENAP LIV <LIU <0.98U <09  0.38
FLUORE LI <LIU <0.980  <0.9% 0.3

DECPHIH LIV 0.28)  Q.UBJ  0.128]  <G.80
4CIPHPHE daw LI <0.980 0.9 3.8
NDPHAM AU L1000 <0.980 0.9 <3.8U
4BCPHET LI <LIU <0.980 - <0.95  <3.8U
HCLBEN KLU <LIU <0.98U0 0.9  <3.80
PHENAN <LIW  <LIW <098  <0.9% 5.5

ANTRAC LI <100 <0.980 0.9  0.657
DBUPHIH 0.14BJ  O.198)  0.58BJ  0.35B] <3.80
FLANTHE a0 <L 0.9 0.9 3.9

PYRENE <LIU  <LIU <0.98U  <0.9% 3.9

BuBePHIM KLU <LI0U <0980 0.9  3.8U
CHRYSE LIV <LIU <0980  <0.9% 2.4
BAANTHR A <LIU <0980 <0.9% L&
B2EHPH <1100 0.12BJ-  0.25B)  0.086R) <3.8U
DNOCPHT <diaw  II0 <0.980 0.9 <3.8U
BBFLANT <LIU  <LIW <0.980  <0.9% LA
EKFLANT I <LIWU <0980 0.9 L
BAPYRE <LIU  <LIU <0.98U0  <0.9%  L2J
1123PYR KLIU  <LIWU <0.980 0.9  <B.80
DBAHANT LW <L .98 <0.9  <G3.8U
B-GHI-PYR LW LI <0.980 0.9  <3.8U
ANILINE Qa2 2200 024 <LW  <T.6U
4CLANIL Q2 2200 <200 <LIW <T.6U
DBENZOFU - LU KLU <0980  <0.9% 0.1
MeNAPH LI <L <0980 0.9  <3.80
2NANIL .50 <5500 AU <4800 <19.QU
INANIL G.SWU GBS <G <48 <19.00
4NANTL 5500 <5.500 <4900 <4800 <19.00

Note: Sample ID is as follows: G-1 - Surface scrape sample from Grid G, location 1. See Figures 5.1 and 5.2.
T J - Estimted value below the statistical quantitation limdts
U ~ Comwpound was analyzed for but not detected. Detection limits are given after the < symbol.
B - Analyte is found in the assoclated blank as well as in the sample.
* - EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November
1986, with December 1988 revisions.




Table A23. Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/15.
Summary of semivolatile organic analytes (EPA Method 8270 compounds) found in
soil analyses. Semivolatile analytes frequently found in method blanks are
not included.

Subsurface and Surface Samples with No Detectable Semivolatile Analytes

Boring 12 Background North #3
Boring 11 Area B

Boring Area C

Boring Area F

Boring
Boring
Boring
Boring
Boring
Boring
Boring

=W S VO N0

Semivolatile Organic Analytes in Surface Soil Samples

Area A Area D Area E Area G
phenanthrene (J)(1) phenanthrene (J)(1) phenanthrene (J)(4) aniline (J)(1)
fluoranthene (J)(1)
pyrene (J)(1)

Sample H
N-nitrosodimethylamine (J)(1)
2,6-dinitrotoluene (J)(1)
2,4-dinitrotoluene (J)(1)
acenaphthene (J)(1)
fluorene (J)(1)
phenanthrene

anthracene (J)(1)
fluoranthene

pyrene

chrysene (J)(1)
benzo(a)anthracene (J)(1)
benzo(b)fluoranthene (J)(1)
benzo(k)fluoranthene (J)(1)
dibenzofuran (J)(1)

Semivolatile Organic Analytes in Subsurface Soil Samples

Boring 13 Boring 10
N-nitrodisomethylamine (J)(1) butylbenzylphthalate (J)(1)
Note:

(J) - Indicates an estimated value below the quantitation limits
(1) - Indicates the number of soil samples with detectable concentrations of
that analyte. o
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(Page 1 of 7) Rockeye (Munitions Facility) ~ NSWC Crane, Indiana,:

Table A24.
SWMU 10/15. 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)
1#1 unknown 5.28 4.20
dicyclohexylpropaned nitrite 8.37 7474286 1.50
2,3-dimethoxy-2
-pethylbutane 11.77 74421004 0.93
2-butyl-1,3-dioxolane 12.02 4360763 1.40
2-(dichloromethyl-1,
3-dioxolane 12.20 2612353 1.50
2#1 unknown 4.99 21.00
unknown 6.81 0.92
1-(3-ethyloxiranyl)ethanone 7.40 17257817 2.00
1-(3-butyloxiranyl)ethanone 7.66 17257806 2.50
3-hexen—-2-one 7.99 763939 .5.60
2#2 unknown ) 4.92 25.00
(7686) 2,5-dimethyl-1,5~heptadiene
3,4~dial 6.78 22607165 1.70
1-(3-ethyloxiranyl)ethanone 7.40 17257817 3.60
2,3,3,4-tetramethylpentane 7.68 16747384 4.80
dicyclohexylpropanedinitrite 8.01 7474286 8.90
2,3,4,5-tetrahydropyridine 8.58 505180 0.86
2#2 unknown 4,88 29.00
(7806) unknown 6.75 1.80
1-(3-ethyloxiranyl)ethanone 7.35 17257817 3.80
1-(3-butyloxiranyl)ethanone 7.6l 17257806 4,70
3-hexen-2-one 7.94 763939 10.00
dicyclohexylpropanedinitrite 8.53 7474286 0.76
sulfur, S8 31.12 10544500 5.70
3#2 unknown 4.86 28.00
2,5-dimethyl-1,5-heptadiene
3,4-dial 6.79 22607165 2.70
1-(3-ethyloxiranyl)ethanone 7.39 17257817 6.00
2,3,3,4-tetramethylpentane 7.69 16747384 7.50
dicyclohexylpropanedinitrite 8.01 7474286 \14.00
cyclohexanecarboxylic acid, :
ethenyl 8.58 48407608 1.40
4 unknown 5.12 21.00
unknown - 7.07 2.70
1-(3-ethyloxiranyl)ethanone 7.70 17257817 5.30
1-(3-butyloxiranyl)ethanone 8.00 17257806 7.20
cyclohexanecarboxylic acid,
ethenyl 8.34 4840760 14.00
4-methyl-4H-1,2,4-triazole 8.90 10570408 1.60
S5#1 3-hydroxy-3-methyl-
2-butanone 4.78 115220 20.00
3~-hexen-2-one 7.87 763939 1.50
6A 3-hydroxy-3-methyl-
2-heptanone 5.11 13757910 28.00

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.

* - EPA Method 8270 -in Test Methods for Evaluating Solid Waste,

Appendix A Compound Names and Chemical Analytical Tables

Physical/Chemical Methods, SW846, Third Edition, November 1986,
with December 1988 revisions.
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Table A24. (Page 2 of 7) Rockeye (Munitions Facility) - NSWC Crane, Indiana,
SWMU 10/15. 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)
6A 2,5-dimethyl-1,5-heptadiene
3,4-dial 7.05 22607165 2.90
1-(3-ethyloxiranyl )ethanone 7.7l 17257817 7.10
1-(3-butyloxiranyl)ethanone 8.00 17257806 9.00
dicyclohexylpropanedinitrite 8.35 7474286 19.00
cyclohexanecarboxylic acid,
ethenyl . 8.90 48407608 2.80
7#1 unknown 4,90 26.00
(7807) unknown 6.75 1.50
1-(3-ethloxiranyl)ethanone 7.35 17257817 2.90
1-(3-butyloxiranyl)ethanone 7.63 17257806 3.70
3-hexen-2-one 7.96 763939 7.50
1,3,5-trimitro-
2-methylbenzene (TNT) 25.04 118967 0.20
7#1 unknown 4,93 25.00
(7808) 2,5-dimethyl-1,5-heptadiene
: 3,4-dial 6.76 22607165 1.30
1-(3-ethyloxiranyl)ethanone 7.35 17257817 2.50
1-(3-butyloxiranyl)ethanone 7.61 17257806 2.90
3-hexen—-2-one 7.94 763939 6.20
8#1 unknown 4.96 6.20
(7773) dicyclohexylpropanedinitrite 8.03 7474286 1.50
8#1 unknown ) 4.83 170.00
(7721) . ’
8#2 unknown 4.79 61.00
9#1 unknown 4.93 30.00
unknown 6.78 1.20
1-(3~ethyloxiranyl)ethanone 7.36 17257817 2.00
2,3,3,4-tetramethylpentane 7.64 16747384 2.50
dicyclohexylpropanedinitrite 7.95 7474286 5.40
10#1 unknown 4.96 : 23.00
unknown 6.81 1.40
1-(3-ethyloxiranyl)ethanone 7.42 17257817 2.60
2,3,3,4-tetramethylpentane 7.70 16747384 3.30
dicyclohexylpropanedinitrite 8.01 7474286 6.70
10#2 unknown 4.88 7.40
unknown -4.97 4.40
3-hexen-2-one 7.96 763939 1.50
10#3 unknown 4.92 8.70
dicyclohexylpropanedinitrite 7.96 7474286 1.60
10#4 unknown 5.03 22.00
dicyclohexylpropanedinitrite 7.93 7474286 1.50
1141 unknown 4.97 24.00
2,3,3,4-tetramethylpentane 6.85 1674389 0.97
2,3,3,4-tetramethylpentane 7.42 1674389 1.70
3~ethyl-2,4-dimethylpentane 7.70 1068877 2.10
unknown 8.01 4.50
1142 unknown 5.16 11.00

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.
* — EPA Method 8270 -in Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW846, Third Edition, November 1986,
with December 1988 revisions.
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Table A24.

(Page 3 of 7) Rockeye (Munitions Facility) - NSWC Crane, Indiana, _
SWMU 10/15. 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)
11#3 unknown 4,95 13.00
unknown 7.94 1.50
octadecanoic acid 33.06 57114 1.50
11#4 unknown 5.05 17.00
unknown 7.98 1.50
12#1 unknown 5.05 23.00
dicyclohexylpropanedinitrite 7.96 7474286 1.60
1242 unknown 5.03 15.00
bromocyclohexane 7.96 108850 1.70
1243 unknown 5.13 23.00
dicyclohexylpropanedinitrite 7.97 7474286 1.50
1244 unknown 4,94 9.40
unknown 5.21 22.00
bromocyclohexane 7.95 108850 1.60
13#1 unknown 5.04 14.00
134#2 unknown 4,98 8.20
unknown 5.24 17.30
dicyclohexylpropanedinitrite 7.97 7474286 1.50
1343 unknown 5.08 29.00
unknown 5.20 4.70
3-hexen-2-one 7.91 763939 1.50
13#5 unknown 4,76 18.00
unknown 6.95 1.60
1,l1-dimethoxy-2-butene 7.58 21962243 3.80
hexylisopropylether 7.85 18636652 4.80
3-hexen-2-one 8.10 763939 8.20
2,5~dimethoxy-2,5
—dimethylhexane 11.99 53273135 1.40
14 unknown 5.23 100.00
3-hexen—-2-one 8.20 763939 7.70
2-methyl-1,3,5-trinitro-
pengene 25.87 118967 7.70
A-0-0 unknown’ 4.58 26.00
unknown 6.14 . 2.10
A-0-0 3-nonazone : 6.86 925780 1.80
hydrocarbon CT7.44 3.70
1-(3-ethyloxiranyl)ethanone 7.71 17257817 4.40
3-hexen-2-one 7.92 763939 8.90
9-hexadecenoic acid 27.29 2091294 1.00
hexadecanoic acid 29.54 57103 1.90
A-3-3 unknown 4.63 24.00
unknown 6.21 3.20
2,5~dimethyl-1,5-heptadiene
3,4-dial 6.91 22607165 1.60
3-methylpyrrolidine 7.49 34375898 3.00
2,2-dimethylpentanol 7.75 14250885 6.70
A-4-1 unknown 4.65 19.00
unknown 6.34 4.90

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 Solid Waste,

Physical/Chemical Methods, SW846, Third Edition, November 1986,

with December 1988 revisions.
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Table A24. (Page 4 of 7) Rockeye (Munitions Facility) — NSWC Crane, Indiana,
SWMU 10/15. Semivolatile organic compounds* tentatively idéntified from soil
samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.

Sample # Compound RT CAS No (mg/kg)
A-4-1 2,2-dimethylpentanol 6.99 2.30
1-(3-ethyloxiranyl)ethanone 7.56 17257817 4.90
1-(3-ethyloxiranyl)ethanone 7.83 17257817 6.30
unknown 8.07 12.00
hexadecanoic acid 29.53 57103 1.30
B-0-0 unknown 4.61 34.00
unknown 6.18 5.60
2,2-dimethylpentanol 6.88 14250885 2.00
3-methylpyrrolidine 7.47 34375898 3.80
1-(3-butyloxiranyl)ethanone 7.73 17257806 4.80
dicyclohexylpropanedinitrite 7.96 74764286 9.90
B-3-3 unknown 4.67 23.00
unknown 6.23 2.30
2,2-dimethylpentanol 6.91 14250885 1.70
1-(3-ethyloxiranyl)ethanone 7.50 172578172 3.70
2,2-dimethylpentanol 7.78 14250885 4.70
4-penten—-2-one 8.01 13891877 9.30
B-4-~1 unknown 4.64 28.00
unknown 6.23 2.10
2,2-dimethylpentanol 6.88 14250885 2.00
1-(3-ethyloxiranyl)ethanone 7.50 17257817 4.50
2,2-dimethylpentanol 7.76 14250885 5.70
4-methyl-4H-1,2,4-triazole 7.99 10570408 11.00

Cc-0-0 3-hydroxy-3-methyl-
2-butanone 4,79 115220 28.00
3-hexen-2-one 7.87 763939 1.60
c-3-3 unknown 4,71 31.00
1-(3-ethyloxiranyl)ethanone 7.45 17257817 1.40
hexylisopropylether 7.71 18636652 1.70
3-hexen-2-one 7.92 763939 3.50
D-0-0 unknown 4.89 29.00
unknown 6.30 1.10
: hydrocarbon 6.95 : 0.87
1-(3-ethyloxiranyl)ethanone 7.54 17257816 1.70
unknown 7.82 2.00
3-hexen-2-one .8.05 763939 5.40
D-1-3 unknown 4,88 25.00
unknown 6.56 2.50
1-(3-ethyloxiranyl)ethanone 7.72 17257817 2.00
2-iodohexane 7.99 18589270 5.70
bromocyclohexane 8.22 108850 6.10
2-methoxyl,-2-octen—4-one 13.89 24985486 2.30
D-3-1 unknown 4.81 28.00
2-bromohexane 7.02 3377864 1.80
2,3,3,4-tetramethylpentane 7.61 16747389 3.80
unknown 7.88 4.80
3-hexen—-2-one 8.13 7639390Q 11.00
hexadecanoic acid 29.62 57103 1.20

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 Solid Waste,
Physical/Chemical Methods, SW846, Third Edition, November 1986,
with December 1988 revisions.
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Table A24. (Page 5 of 7) Rockeye (Munitions Facility) — NSWC Crane, Indiana,
SWMU 10/15. Semivolatile organic compound:z*® tentatively identified from soil -
samples. Estimated concentrations are mg/kg (ppm) dry weight.

Est. Conc.

Sample # Compound RT CAS No (mg/kg)

D-4-4 unknown 4.94 23.00

dimethoxy—-2-butene 7.60 21962243 1.50

1-(3~butyloxiranyl )ethanone 7.60 17257086 1.90

3-hexen-2-one 8.09 763939 4.80

E~0-0 unknown 4.77 16.00

2-methyl-propoxypropane 6.42 15268492 2.50

unknown 7.06 1.30

2,3,3,4-tetramethylpentane 7.63 16747389 2.40

1-(3-butyloxiranyl)ethanone 7.88 17257806 3.10

bromocyclohexane 8.12 1088503 7.70

9-hexadecenoic acid 29.42 2091294 1.80

hexadecanoic acid 29.67 57103 2.00

ditriacontane 45.05 544854 .1.70

E-1-3 unknown 4.94 25.00

unknown 7.01 1.40

1-(3~ethyloxiranyl)ethanone 7.62 17257817 2.80

unknown 7.90 3.70

3-hexen-2-one 8.14 763939 7.60

E-3-1 unknown 4.84 27.00

unknown 6.95 1.20

2,3,3,4-tetramethylpentane 7.57 1674389 2.80

unknown 7.87 3.50

3-hexen-2-one 8.10 763939 7.70

E-4-4 unknown 4.89 14.00

1-(3-ethyloxiranyl)ethanone 7.57 17257817 0.94

1-(3-butyloxiranyl)ethanone 7.84 17257806 1.10

E-4-4 3-hexen-2-one 8.07 763939 2.70

F-1 unknown 5.28 3.50

dicyclohexylpropanedinitrite 8.44 7474286 1.50

F-2 unknown 5.29 3.40

1-(3-ethyloxiranyl)ethanone 8.08 17257817 0.80
cyclohexanecarboxylic acid,

ethenyl 8.42 48407608 1.60

F-3 unknown 5.39 26.00
2,5-dimethyl-1,5-heptadiene

3,4-dial 7.14 22607165 26.00°

1-(3-ethyloxiranyl)ethanone - 7.75 17257817 2.60

1-(3-butyloxiranyl)ethanone 8.04 17257806 3.50
cyclohexanecarboxylic acid,

ethenyl 8.40 48407608 7.30

G-1 unknown 5.05 31.00

2-methoxy~-1,l-biphenyl 5.61 86260 1.30

3-hexen-2-one 7.96 763939 2.20

G-2 unknown 4,90 40.00

2-methyl-1,3-dioxolane-2

- butanol 6.59 5745755 4.70

unknown 6.80 ) 1.30

1-(3-ethyloxiranyl)ethanone 7.36 17257817 1.90

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 Solid Waste,
Physical/Chemical Methods, SW846, Third Edition, November 1986,
with December 1988 revisions.
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Table A24. (Page 6 of 7) Rockeye (Munitions Facility) - NSWC Crane, Indiana,
SWMU 10/15. 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)
G-2 1-(3-butyloxiranyl)ethanone 7.62 17257806 2.50
3-hexen-2-one 7.93 763939 5.60
sulfur, S8 31.02 10544500 1.70
hexanadioic acid,
dioctyl ester 36.26 123795 2.30
heptacosane 44,94 593497 1.30
G-3 unknown 5.15 28.00
2-methyl-1,3-dioxolane-2
- butanol 6.66 5745755 2.10
bromocyclohexane 7.95 108850 1.90
G-4 unknown 4.91 30.00
2-methoxy-1,1-biphenyl 5.45 86260 1.30
2-methyl-1,3-dioxolane-2
- butanol 6.58 5745755 4.30
1-(3-ethyloxiranyl)ethanone 7.59 17257817 1.20
4-butoxy-3-penten—2-one 7.89 3431876 2.20
hexanadioic acid,
dioctyl ester 36.25 123795 no data
BN#3 unknown 4.64 9.60
unknown 4.98 2.70
3-hexen-2-one 7.91 763939 1.70
Method Blanks
Blk#1 unknown 4.93 26.00
(74108B) (2,3,3,4-tetramethylpentane 6.99 16747389 1.00
(D-0-0) 2,3,3,4-tetramethylpentane 7.60 16747389 2.30
unknown 7.87 2.80
bromocyclohexane 8.12 108850 6.20
BLK 3-hydroxy-3-methyl-
(7545B) 2-butanone 4.81 115220 14.20
(c-0-0) 3-hexen-2-one 7.90 763939 1.30
Blki1 unknown 4,63 18.00
(74428) 3-nonanone 6.87 925780 ©1.90
(A-0-0) 1-(3-ethyloxiranyl)ethanone 7.49 17257817 4.70
1~(3-ethyloxiranyl)ethanone 7.79 17257817 6.10
3~hexen—2-one 8.03 763939 7.70
2,3,4,5-tetralydropyridine 8.85 505180 1.50
BLK unknown - 5.02 28.00
(7802B) 2,3,3,4-tetramethylpentane 6.88 16747389 0.92
(6-2) 1-(3~ethyloxiranyl)ethanone 7.44 17257817 1.40
1-(3~butyloxiranyl)ethanone 7.68 17257806 1.80
3-hexen-2-one 8.01 763939 3.30

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 Solid Waste,
Physical/Chemical Methods, SW846, Third Edition, November 1986,
with December 1988 revisions.
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Table A24. (Page 7 of 7) Rockeye (Munitions Facility) -~ NSWC Crane, Indiana,
SWMU 10/15. 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)
Blk#1 unknown 4,63 18.00
(7442B) 3-nonanone 6.87 925780 1.90
(A-0-0) 1-(3-ethyloxiranyl)ethanone 7.49 17257817 4.70
1-(3-ethyloxiranyl)ethanone 7.79 17257817 6.10
3-hexen-2-one 8.03 763939 7.70
2,3,4,5-tetralydropyridine  8.85 505180 1.50
BLK unknown 4.85 23.00
(7776B) 2,5-dimethyl-1,5-heptadiene
(Boring 10) 3,4~-dial 6.75 22607165 1.50
2,3,3,4-tetramethylpentane 7.37 16747389 3.50
2,3,3,4-tetramethylpentane 7.64 16747389 4.20
3-hexen-2-one 7.97 763939 | 9.30
cyclohexanecarbonylic acid, .
ethenyl 8.54 4840760 0.73
BLK unknown 5.07 17.00
(SV-BLK) unknown 7.96 1.30
BLK 3-hydroxy-3-methyl-2
(7618B) -heptanone 5.28 13757910 18.00
(Boring 1) 2,5-dimethyl-1l,5-heptadiene
' 3,4-dial 7.10 22607165 1.40
1-(3-ethyloxiranyl)ethanone 7.75 17257817 : 2.90
1-(3-butyloxiranyl)ethanone 8.06 17257806 3.70
unknown 8.39 7.60
4-pethyl-4H-1,2,4-triozole  8.95 10570408 1.20

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 Solid Waste,
Physical/Chemical Methods, SW846, Third Edition, November 1986,
with December 1988 revisions.
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Table A26. (Page 1 of 5). Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWJ 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

METHOD
ANALYTE/BLANK MBl1 MB2 MB3 MB4 MBS MB6 MB7 MBS MB9 MB1O**
PHENOL -~ <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
2C1PHEN <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
2NIPHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
24IMePHE <0.660 <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67y <0.67U
24DC1PHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67u
4C13MePHE <1300 <l.30 <1.30U <1.300 <1.300 <l.3U <l.30U <1.30u <l.3U <1.30
246TC1PH <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U €0.67U
24DNFH 3.3 3.3 <3.300 3.3 3.3 4.3 3.3 G.3w <G.30 3.3
4NPHE <3.300 3.3 <G.30 <3.300 3.3 3.3 4.3 4.3 3.3 3.3
2M46DNPH 3.3 3.3 Q3 G 4.3 Q.3 4.3 G.3w <3.3U 43w
PC1PHE 3.3 3.3 <3.300 <3.30u <3.300 4.3 3.3 3.3 4.3 4.3
BENZOAC <AQ.3W 4.3 <3.3U 3.3 <3.300 3.3 4.3 3.3 .30 4.3
2MEPHE <0.66U <0.67U <0.660 <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
4MEPHE <0.66U <0.67V <0.66U <0.66U <0.67y <0.67U <0.67U <0.67U 0.6V <0.67U
245TCIPH <0.66U <0.67U <0.66U <0.66U <0.67u <0.67 <0.67u <0.67u <0.67U <0.67U
BZIAL <1.300 <1.300 <1.300 <1.300 <1.3u <1.30u <1.300 <1.300 <l.30u <1.3
NNIMEAM <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67u <0.67u .67 <0.67U
BCLIPRE <0.66U <0.67U <0.66U <0.66U <0.67u <0.67U <0.67U <0.67Y <0.67V €0.67U
NNDNPAM <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67y <0.67u <0.67U <0.67u
NITROBEN <0.66U <0.67U0 ©  <0.66U <0.66U <0.67U <0.67U <0.67U <0.67u <0.67u <0.67V
LSOPHOR <0.66U 0.670 - <0.66U €0.66U <0.67U <0.67u <0.67U <0.67U <0.67U <0.67U
BC1EtoME <0.66U <0.67U <0.66U <0.66U <0.67u <0.67u <0.67y <0.67U <0.67u <0.67U
26DNTOL <0.66U <0.67U <0.66U <0.66U <0.67U <0.670 €0.67U <0.67U 0.6y <0.67y
24DNTOL <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <©.67u
12DPHYD <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67u <0.67U <0.67y <0.67u
BENZIDI <4G.3u 4.3 3.3 3.3 3.3 <3.3U Q.3 3.3 G.3w G.3w
33DC1BEZ <1.300 <1.30U <1.30 <1.300 <1.30u <1.30u <1.300 <1.300 <1.300 <1.300
BC1ETE <0.66U <0.67V <0.66U <0.66U <0.67V <0.67U <0.67V <0.67U <0.67U <0.67U
13pC1B <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67u <0.67u <0.67U
14DC1B <0.66U <0.67U <0.66U <0.66U <0.67V <0.67U <0.67U <0.67U <0.67U €0.67V
120C1iB <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67u <0.67U <0.67U €0.67U
HCIETA <0.66U <0.67u <0.66U <0.66U <0.67U <0.67U <0.67U 0.67U <0.67U 0.6
1241C1B <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67u <0.67U
NAPHTH <0.66U <0.67Y <0.66U <0.66U <0.67U <0.67y <0.67U <0.67U <0.67U <0.67u
HC1Bu <0.66U <0.67U <0.66U <0.66U <0.67y <0.67u <0.67U <0.67U 0.6 <0.67U

Note: Method Blank ID - see Notes on last page of Table.
J - Estimated value below the statistical quantitation limits
U ~ Compound was analyzed for but not detected, Detection limits are given after the < symbol.
** - Three method blarks were analyzed, all with these same results.
* ~ EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November
1986, with December 1988 revisions.
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Table A25. (Page 2 of 5). Rockeye (Munitions Facility) - NSWC Crane, Indiana, S 10/15. Results of EPA Method 8270 #
(semivolatile organics) subeurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

METHOD
ANALYTR/BLANK MBl1 MB2 MB3 MB4 MBS MB6 MB7 MBS MB9 MB1O
HCICYFD <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67y
2CINAPH <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U 0.67U <0.67U <0.67U <0.67U
ACENAY <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67u <0.67y <0.67 <0.67y
[MePHIH 0.12) <0.67U <0.66U <0.66U <0.67V <0.67U <0.67U <0.67U <0.67 €0.67y
ACENAP <0.66U <0.67U <0.66U <0.66U <0.67U <0.67y <0.67U0 <0.67U <0.67u <0.67u
FLUCRE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67u <0.67U <0.67U <0.67U
DEtPHIH 1.50 <0.67U <0.66U <0.66U <0.67U <0.67y 0.045J  <0.67U <0.67U <0.67U
4C1PHPHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.670 <0.67U
NNDPHAM <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67u <0.67U <0.67u <0.67u
4BrPHET <0.66U <0.67U <0.66U <0.66V <0.67U <0.67U <0.67U <0.67U <0.67V €0.67U
HCLBEN <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.6M <0.67u <0.67u
PHENAN <0.66U <0.67U <0.66U <0.66U <0.67U <0.67u <0.67U <0.67U <0.67V <0.67U
ANTRAC <0.66U <0.67u <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67u <0.67u
DBuPHIH 0.3 0.10 0.21J 0.21J <0.67U 0.0433 0.045J  <0.67y <0.67u 0.6
FLANTHE <0.66U <0.67U <0.66U <0.66U <0.670 0.6y <0.67Y <0.67U <0.67U €0.67U
PYRENE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67u <0.67u <0.67u
BuBePHTH <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67u <0.67u <0.67U
CHRYSE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67Y <0.67U <0.67U <0.67u
BAANTHR <0.66U <0.670 . <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U €0.67U
B2EHPH 0.06J 0.5 0.033J 0.033 <0.67U <0.67U 0.0833  <0.67U <0.67u <0.67U
DNOCPHT <0.660 0.60J <0.66U <0.66U <0.67U <0.67U €0.67u <0.67U <0.67U <0.67U
BBELANT <0.660 <0.67U <0.66U <0.66U .67 <0.67U <0.67U <0.67U <0.67u <0.67u
BKFLANT <0.66U <0.67U <0.66U <0.66U <0.67U <0.67y <0.67u <0.67U <0.67U <0.6M
BAPYRE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67
1123PYR <0.66U <0.67u <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
DBAHANT <0.660 <0.67U <0.66U <0.66U <0.670 <0.67U <0.67U <0.67U <0.67y €0.67u
B-GHL-PYR <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67y <0.67U <0.67U
ANILINE <1.30u <1.300 <1.300 <1.3U <1.30U <1.300 <1.300 <1.30u <1.30u <1.30u
4CLANTL <1.300 <L.30W <L.30u <1.300 <1.300 <1.300 <l.300 <L.3U <t.3W <1.300
DBENZOFU <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67u
2M4eNAPH <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
2NANTL 3.3 3.3 <3.30U0 <3.30u 3.3 3.3 4.3 3.3 4.3 3.3
NANIL . 3.3 <3.3 .30 G.3w 3.3 <3.30 <3.300 4.3 4.3 3.3
4NANIL G.3u 3.3 3.3 3.3 <3.30 <3.3W 3.3 3.3 3.3 <3.3u

Note: Method Blank ID - see Notes on last page of Table.
T J - Estimted value below the statistical quantitation limits
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.
*% ~ Three method blanks were analyzed, all with these same results.
* — EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWB46, Third Edition, November
1986, with December 1988 revisions.
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Table A25. (Page 3 of 5). Rockeye (Munitions Facility) — NSWC Crane, Indiana, SWU# 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

METHOD
ANALYTE/BLANK MB11 MB12
PHENDL <0.67U <0.67U
2C1PHEN <0.67U <0.67Y
INTPHE <0.67U <0.67U
24IMePHE <0.67U <0.67U
24DC1PHE <0.67U <0.67U
4C13MePHE <1.30U <1.300
246TC1PH <0.67U <0.67U
24DNPH 3.3l 3.3
4NPHE <3.300 3.3
2M46DNPH 3.3 3.30
PCLPHE <3.300 3.3
BENZOAC <3.300 3.3
2MEPHE <0.67U <0.67U
4MEPHE <0.67U <0.67U
245TCIPH <0.67U €0.67U
BZIAL <1.30U <1.300
NNDMEAM <0.67U <0.67U
BCLIPRE <0.67U <0.67U
NNDNPAM <0.67U <0.67U
NITROBEN <0.67U <0.67U
ISOPHOR <0.67U <0.67U
BC1EtaME <0.67U <0.67U
26DNTOL <0.67U <0.67U
24DNTOL <0.67V <0.67U
12DPHYD : <0.67U <0.67U
BENZIDI 43 .30
33DC1BEZ <1.300 <1.30U
BCIETE <0.67U <0.67U
130C1B <0.67U <0.67U
14DC1B <0.67U <0.67U
12DC1B <0.67U 0.6U
HCIETA <0.67U <0.67y
1241C1B <0.67U <0.67U
NAPHI <0.67U <0.67U
HC1Bu <0.67U <0.67U

Note: Method Blank ID ~ see Notes on last page of Table.
J - Estimated value below the statistical quantitation limdts
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.
* — EPA Method 8270 ~in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A26. (Psge 4 of 5). Rockeye (Mumitions Facility) — NSWC Crane, Indiana, SW# 10/15. Results of EPA Method 8270 *
(semtvolatile organics) subsurface soil sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for cowpound names.

METROD
ANALYTR/BLANK  MBIL MB12
HCICYPD 0.670  <0.67U

~ 2CINAPH 0.670  <0.67U
ACENAY Q.60 <0.670
DMePHIH W0.67U 0.6
ACRNAP Q.60 <0.6M
FLUORE Q.60 <0.67U
DEtPHIH Q.60 <0.67
4C1PHPHE Q.60 <0.67U
NNDPHAM Q.67 <0.67U
4BrPHET Q.60 <0.67U
HCLBEN Q.60 0.6
PHENAN Q0.67U  <0.67U
ANTRAC 0.670  <0.67U
DBUPHTH 0.08]  <0.67U
FLANTHE. Q.67 <0.670
PYRENE Q0.670  <0.67U
BuBePHIH 0.670  <0.67U
CHRYSE Q.67 <0.67U
BAANTHR Q.60 <0.67U
B2EHPH . 0.5  <0.67U -
DNOGPHT 0.600  <0.67U
BBFLANT Q.67 <0.67U
BKFLANT Q.60 €0.67
BAPYRE Q.60 <0.67U
T123PR Q.67 <0.67U
- DBAHANT 0.670  <0.67U
B-CHI-PYR Q.67 <0.67
ANILINE <L3W <130
4CLANIL L3 <130
DBENZOFU <0.67U<0.67U
MeNAPH 0.67U  <0.67U
ZNANTL. Q3w B3
NANIL G B3
4NANTL, GBI <3.3W

Note: Method Blark ID ~ see Notes on last page of Table.
J ~ Estimted value below the statistical quantitation limits
U ~ Campound was analyzed for but not detected. Detection limits are given after the < symbol.
* - EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
1986, with December 1988 revisions.
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Table A26. (Page 5 of 5). Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWU# 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface sofl sample analyses. Concentrations are mg/kg (ppm) dry weight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for compound names.

Note: Method Blark Identification; MBI (Method Blank assoclated with the analyses indicated as follows. See Figures 5.1 and 5.2
for sample locations.

MBl (surface scrapes A-0-0, A-3-3, A~4-1, B-0-0, B-3-3, and B~4-1.

MB2 (surface scrapes C-0~0, C-3-3, and Background North #3)

MB3 (surface scrapes D-0-0, D-1-3, D-3-1, D~4—4)

MB4 (surface scrapes E-0-0, E-1-3, E~3-1)

MB5 (surface scrapes F-1, F-2, and F-3))

MB6 and MB7 (surface scrapes G-1, G2, G-3, and G-4, borings 13, 2, and 7.

MB8 and MBY (boring 6A, 4, and 3 and surface sample 14))

MBIO (boring 8, 9, 10, 11, and 12) (three Method Blanks analyzed with same results as presented above)

MB11 (boring 5)

MBI2 (boring 1)

J — Estimated value below the statistical quantitation limits

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

* ~ EPA Method 8270 —in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods » SWB46, Third Edition, November
1986, with December 1988 revisions.




Table A26. (Page 1 of 2).
Indiana, SWMU# 10/15.
equipment rinses and associated method banks.
Samples with detectable concentrations of organic analyte are shown in bold.
Analytes are given as abbreviations; see appendix A for full compound names.

Rockeye (Munitions Facility) - NSWC Crane, .
Results of semivolatile organic analyses * of sampling ’
Concentrations are mg/l (ppm).

Sample RINSE RINSE RINSE MB
Analyte/ID 3 10 07 R10,7
PHENOL - <0.011U 0.011U 0.010U
2C1PHENOL - <0.011U 0.011U 0.010U
2NIPHE - <0.011U 0.011v 0.010U
24DMePHE - <0.011U 0.011U 0.010U
24DC1PHE - <0.011U 0.011U 0.010U
4C13MePHE - <0.022U 0.022v 0.0200
246TC1PH - <0.011u 0.011v 0.010U
24DNPH - <0.055U 0.055U 0.050U
4NPHE - <0.055U 0.055U 0.050U
2M46DNPH - <0.0550 0.055U 0.0500
PC1PHE - <0.055U 0.055U 0.050U
BENZOAC - <0.055U 0.055U 0.0500
2MEPHE - <0.011Y 0.011Y 0.010U
4MEPHE - <0.011U 0.011v 0.0100
245TC1PH - <0.011U 0.011v 0.010U
BZLAL - <0.022u 0.022U 0.0200
NNDMEAM - <0.011U 0.011U 0.010U
BC1IPRE - <0.011U 0.011U 0.010U
NNDNPAM - <0.011U 0.011U 0.010U
NITROBEN - <0.011u 0.011U 0.010U
ISOPHOR - <0.011U 0.011y 0.010U
BClEtoME - <0.011U 0.011U 0.010U
26DNTOL - <0.011U 0.011U 0.010U
24DNTOL - <0.011u 0.011U 0.010U
12DPHYD - <0.0111 0.011U 0.010U
BENZIDI - <0.055U 0.055U 0.050U
33DC1BEZ - <0.022U 0.022U 0.020U
BC1ETE - <0.011U 0.011U 0.010U
13DC1B - <0.011U 0.0110U 0.0100
14DC1B - <0.011U 0.011U 0.010U
12DC1B - <0.011y 0.011U 0.010U
HC1ETAl2 - <0.011U 0.011U 0.010U
124TC1B - <0.011U 0.011U 0.010U
Note:

Sample ID - Rinse

and 10.

Physical/Chemical Methods, SW846, Third Edition, November 1986, with

10 - Rinse performed following sampling at boring 10.
MB R10/7 - method blank associated with analysis of rinses for borings 7

— Compound was analyzed for but not detected.
after the < symbol.
* — EPA Method 8240 -in Test Methods for Evaluating Solid Waste,

~) - No amalysis, sample lost during sample extraction
- Estimated value below the statistical quantification limits
Detection limits are given

December 1988 revisions.

Appendix A Compound Names and Chemical Analytical Tables
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Table A26. (Page 2 of 2). Rockeye (Munitions Facility) - NSWC Crane,
Indiana, SWMU# 10/15. Results of semivolatile organic analyses * of sampling
equipment rinses and associated method banks. Concentrations are mg/l (ppm).
Samples with detectable concentrations of organic analyte are shown in bold.
Analytes are given as abbreviations; see appendix A for full compound names.

SAMPLE RINSE RINSE RINSE MB

Analyte/ID 3 10 07 R10,7
" NAPHTH - <0.011u <0.0110 <0.010U
HC1Bu - <0.011U0 <0.011U <0.010U
HC1CYPD - <0.011U <0.011U <0.010U
2C1NAPH - <0.011Uu <0.011U <0.010U
ACENAY - <0.011U <0.011U <0.010U
DMePHTH - <0.011U <0.011yu <0.010U
ACENAP - <0.011U <0.011U <0.010U
FLUORE - <0.011U <0.011U <0.010U
DEtPHTH - 0.001BJ 0.001RJ 0.001J
4C1PHPHE - <0.011y <0.011U0 <0.010U
NNDPHAM - <0.011VU <0.011U <0.010U
4BrPHET - <0.011U <0.011U <0.010U
HCLBEN - <0.011U <0.011U <0.010U0
PHENAN - <0.011U <0.011uU <0.010U
ANTRAC - <0.011U <0.011U <0.010uU
DBuPHTH - 0.001BJ 0.001BJ 0.001J
FLANTHE - <0.011U <0.011V0 <0.010U
PYRENE . - <0.011U <0.011U <0.0100
BuBePHTH - <0.011U <0.011U0 <0.010U
CHRYSE - <0.011yu <0.011U <0.010U
BAANTHR - <0.011u <0.011U <0.010U °
B2EHPH - 0.001BJ 0.001BJ 0.002J
DNOcPHT - <0.011U <0.011U <0.010U
BBFLANT = <0.0110 <0.011U <0.010U
BKFLANT - <0.011u <0.0110 <0.010U
BAPYRE - <0.011y <0.011U <0.010U
1123PYR - <0.011U <0.011U0 <0.010U
DBAHANT - <0.011U <0.011y <0.010U
B<GHIKPYR - <0.011U <0.011U <0.010U
ANILINE - <0.022U <0.022u <0.020U
4CLANIL - <0.022U0 <0.022y <0.020U
DBENZOFOU - <0.011U0 <0.011U <0.010U
2MeNAPH - <0.011U <0.011U <0.010U
2NANIL - <0.055U <0.055U <0.0500
3NANIL - <0.055U <0.055U <0.050U
4NANIL - <0.055U <0.055U0 <0.050U0

Note:
Sample ID - Rinse 10 - Rinse performed following sampling at boring 10.
MB R10/7 - method blank associated with analysis of rinses for borings 7
and 10.
-) - No analysis, sample lost during sample extraction
- Estimated value below the statistical quantification limits
- Compound was analyzed for but not detected. Detection limits are given
after the < symbol.
Analyte is found in the associated blank as well as in the sample.
- EPA Method 8240 —in Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW846, Third Edition, November 1986, with
December 1988 revisions.
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Hole No. {O/15-02-F0
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_Hele No._10/15-4-90
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Hole No. \0/’5-5—90
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CLASSIFIC OF MATERIALS % CORE |BOX OR ) REMARKS )
ELEVATION| DEPTH |LEGEND A rtpatord A RECOV- |SAMPLE|  (Dritling thme, weter loss, depth of
o oOb < N d * f g

UL MATERIRL NoTE
. water Levdd

«Auqewi—ﬁ-om .0’ To

——

Lyt Reswm and Gredf, 5"7 3 Hs5A.
FET clay, Lo TTHe , ,«/oyg Hote~ w/u, be
Gl rectk ‘;:rcqmu\-*fj . 9,-00-{@& W i TF

VY MG, ST Cement and Berdonite

< ) grout.
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d BGS 1294
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W

2 2.5 1. Spm  OPPM

5.7 O M oFpm

N
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Hole No. 10/ 5-6-90

DIVISION

DRILLING LOG

NOR. Dlv.

INSTALLATION SHEET

NWSC CRA NE OF SHEETS

.

1. PROJECT

(QCIVNVIRTYIT))
CRANE ;! RoCKkEYE

RREA

10. SIZE AND TYPE OF BIT 3’ St B, 8
—ﬂrﬂﬂmﬁﬁM—n. BATUM FOR EL N SHOWN (T5M

2. LOCATION (Coordinates or Station)

SEE MupP

ms<

|12 MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY
UsSA _CoOE WES

LariNG 1500

13. TOTAL RO. OF OVER- | ATL: UnoeruRBED,
4. HOLE NO. (A;)-hn-n on drawing mx-[ BURDEN SAMPLES TAKEN g H SO
S NAME OF ORICLER 14. TOTAL NUMBER CORE BOXES
ElRsTsC BRO\»J)J 1S. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16, DATE ISTARTED | COMPLETED
6. MOLE i :
BOvERTICAL [JINCLINED DEG. FROM VERT. 19-15-90 i 9-20-90
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 3 _) 4
< = 18. TOTAL CORE RECOVERY FOR BORING L3
8. DEPTH DRILLED INTO ROCK 0.0 9. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE

3.0°

REN BRwT”

ELEVATION| DEPTH |LEGEND
o O b c

CLASSIFICATION OF MATERIALS

escription)

d

% CORE |BOX OR

R
RECOV- [SAMPLE (Drilling time, water loss, dopth of
ERY NO. e etc., if algniticant)

. § 9

EMARKS

—

FILL MATERIgL

NoTE

Wherher Leval du*-'\;s
&-t:ﬂ\\:\:) l.ol.

5§ days \.o’.

NeTE"
Cleancd ouT WTh HSA

N

CH ®BRowd and gray,
et CLB ) W T TRACLE

"
Yoox ‘¢"°¢jmuﬂ'§, 1 maximum,|
MoAST.

32" Auger. NSTE! HolE
WasS Qrousted OM ‘T-Zo-:?o
whith, Cement— and. bemtonch]
Qrout,

wiu Qr_uiu—\.s.s

a RS ]2

Time [0.0 OPp™m Opeam
ofco | 3.0 1313 Y2 \10 ppat
oqig [} 21oppm 210 ppas
oo | W 300 ppm 300 pPpm

Auqer veRusal @ 2.0/

[Respierte

W
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1015 -6A-90

Ullllll'lllllIllllllllllllllllll'IIIIIllllv lllllllllllllllllll lllllllll

BotTom OF RHolE 2.0

Hole No.
DIVISION INSTALCLATION SHEET [
DRILLING LOG NOR. DIV. NWSC CReNE or | sHEETS
1. PROJECT LsSwMU \OfITS) 10. SIZE AND TYPE OF BIT /' SHcthy TwRe
NWSC CRAME ¢ Rockele  ARER 71, DATUM FOR ELEVAYION SHOWN ( ﬁ—u—ér}—__q
2. LOCATION (Coordinates or Statiorn) ms L ’
sSeEEe MRLP 12. MANUFACTURER'S DESIGNATION OF ORILL
3. ORILLING AGENCY Ll 1500
Ush _Co& WES 13. TOTAL NO. OF OVER- DMIVROE0 S7L}
4. HOLE NO. (As shown on drawing title| BURDEN SAMPLES TAKEN | { i ' sSoil
and file nunbes) i \D/,5_6A.-q0
T RGE OF DRICLER 14. TOTAL NUMBER CORE BOXES [
ElasnC BRowrd 1S. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE ISTARTED | COMPLETED
KJverTicaL [JiNcLINED DEG. FROM VERT. ) l q 2] QO q-ZI‘C?O
> 17. ELEVATION TOP OF HOLE .
7. THICKNESS OF OVERBURDEN 3,0
— 18. TOT AL CORE RECOVERY FOR BORING  A///A~ L3
8. DEPTH DRILLED INTOROCK (.0 19. SIGRATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 3.0 7 Ren BrygatT
ELEVATION| DEPTH |LEGEND CLASS'FIC(‘&'.?;:,?LS' ATERIALS Recov: |Soaeut (Drilling m.o.E:-‘::Kiu. depth of
ERY NO. g, tc., If
o O b < d . [ P
Ful maTER\AL NoTe | —
wiatrer Lot d.u.mr\cj —
H dr \\\f\a \.O —
2 hrs. 1.0’ —
\ Augered Prorm 0.0’ TO -
P .
(a3 $WM)' 50:\4—\{ 4ot 3.0 ;3 %l/ KSR, —
LAy, mica; moisT, NoTE . Woles will be |-
grouted at lote~ datef—
iy RLR,J.LF‘\_? [
2 d BGs Rz |
oo’ oppm OPpm =
0’ O.SPPM "OppM -
3 Auger . ePusal avT =.07 [

IR AR AR R AR AR R ERERRRRRNRERER
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Hole No. iO//5‘0'7‘70 A

DIVISION INSTALLATION SHEET [
DRILLING LOG NOR DWW/ N NWSC Ceans or | sueers
V. PROJECT F Swmuy #=,0/15 ) 10. SIZE AND TYPE OF BIT 3°' &y } &
ROCKEV:: ARET CRANE W&mi%

|2 COCATION (Coordmatos or Stetior)

ms e

[12. MANUFACTURER'S DESIGNATION OF DRILL

mep
3. DRILLING AGENCY
Usp COE W=S

FBILUNG /S ¢O

13. TOTAL NO.OF OVER- |

mma-oeo {-\-TL

4. HOLE NO. (A:!)oho-n on drawing title!

BURDEN SAl‘PLES TAKEN

60!(.

and filo mumbd 0 _o—l_ i'e)
S AWE 57 DRTCLER ! ,1 5 7 14. TOTAL NUMBER CORE BOXES A//ﬁ'
E1AST1C. Browr’ 1S. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE ISTARTEO o lcoMPLETED
i S -
Xjvervicar [JincuineD DEG. FROM VERT. i jo-13-90 o l3—90
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN ), 2, -
7 18. TOTAL CORE RECOVERY FOR BORING  £///} %
8. DEPTH DRILLED INTOROCK O,y 5 SIGNAFURE OF INSBECTOR
9. TOTAL DEPTH OF HOLE 1.2’ iien & V) Lrrtce
—
x CORE |BOX OR REMARKS
ELEVATION| DEPTH |LEGEND A o ey ATERIALS RECOV- |SAMPLE|  (Dritting time, wator lose, dopth of
ERY . NO. ng. etc., if
° O b 3 d . f

@_.l/q”c]ravq_ acad C—L%vl.
UL mate el

Same\En w 13" stetay
TUBE Quehed W k‘u"l

o——

Top

CH T Qg @eown

OF ok ©

12’

EXTDes SO L
Uit Durin

DritLing AL ENcountered.
‘ 24 hre, DY

AUuGer RefusaL @ 2/
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Hole No. ‘0/'5_*03 90

CIVISIoN TSTALLATION SHEET |
ORILLING LOG NOR DIV, NWS{ CRRNE lor | sueers

1. PROJECT

TSwmy E 1015

Nwsce CRane chkevE Aeen

10. SIZE AXD TYPE OF &iT 37/ L8 U B~
", UM 1 N

LOCATION (Coordineres or Statior)

See map

mse

TL MANUFACTURER'S DESIGNATION OF DRILL

3. ORILLING AGENCY

Sp CoE WES

FAlLine 1500

9. TOTAL DEPTM OF NOLE

g.0

13. TOTAL NO. OF OVER- | RTC
4. HOLE NO. (As shown on drawing dtle] BURDEN SAMPLES TAKEN | { 7'(. zf»o: o
and file mmbed H |°/ls_oa-q°
S WANE OF DRILLER ™ 14. TOTAL NUMBER CORE BOXES il
ELAasTic. Reowarl 15. ELEVATION GROUND WATER
6. DIRECTION OF MOLE 16. DATE MOLE {STARTEOD |con°|.g'r(o
[ venTicar Dincrineo oKka. FAOM VERT. | | 10-1y- qp : 10-1y-SYo
W 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 4 -
18. TOTAL CORE RECOVERY FOR BORING A/ /4 x
8. OEPTW DRILLED INTOROCK N /B
T

u.,ﬁi‘runz OF 1 ECTON
44) 4 ArPt~—.

ELEVATION DEPTN_ LEGEND

« 1O c

CLASSIFICATION OF MATERIALS
(Description)

d

RECOV: [SRUPLE | (Dritting chmm ereooee, destt
- rilling ¢ water loss,
ERY HO. weathering, clc. i .“n‘l’ell‘)

. i

IIIIIHHIHIIIIIIL

Yiuvnlnmr

N
lllllllllllllllllll
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|

Cr TaT cLa
RownN.

Y,

MoVS T .
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Shelgy Tude pushed
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Samples W /STAmLELS,
A’ STEEL WniEes !
1 Ww. L. Dur:
Da.lu.w?M'_‘i"_“m
BoLe was backfllied

ofte Complelion

of 'br\LLU\'Jf) :
H-uu Re.aiu\‘ra @ !
090% |

0630 = O
2A’ MoTE | We Smell
QA Swect 0ok,
he oden, Cama i
o Hhe roots :
AN Hhe Sotl.

MoTE ¢ The bottom of
Fhe Sump Feif?,

) |
H-du Rm&\as@ i
+

H-nu pu.d:-\j [
oq4doe = O

ML SANDy STy Sray
W [ eooTs and reacs
oF Chay.
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BecTrem o Bo\E 3.0/
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Hole No. |o//5'-oe-9o

DRILLING LOG I

NOE D,

TRsTALLATION

NwSC Ceanve

l““j SHEETS

1. PROJECT

NWSC CRANE ¢ RockeEye RRE

Ewmi & 16//5)

ER

2. LOCATION {Coovrdinates or‘gplan)
EE MA
3. DRILLING AGENCY P
(bE Wes

1. SIZE AND TYPE OF BIT  R//SHELEBY TURE
[T7. BXYT uﬂmﬂﬂ’.;gn_—n

mst

[v2. MANUFACTURER'S DESIGNATION OF DRILL

ERILING- /500

4 nou: NO. (Aa ahown on drawing title]|
e rmanbag)

13. TOTAL NO. OF OVE
BURDER SAMPLES TAK!N

IR

S. MAME OF DRILLER

i 0)is-53-9° 14. TOTAL NUMBER CORE BOXES WA
71C BrRowA 15. ELEVATION GROUND WATER
’TA.Y‘O | COMPLETED
ote. Frou veny. | 1 OATE HOLE l \0-iy-9o : 1O-|Y =92

6. OIRECTION OF HOLE

OXVenTicaL [JimcLineo

(7. THICKNESS OF OVERBURDEN

NA

17. ELEVATION TOP OF NOLE

8. OEPTH DRILLED INTO ROCK

NIR

18. TOT AL CORE RECOVERY FOR BORING

N/ﬂ' LY

SPECTOR

3. TOTAL DEPTH OF HOLE

g.07

19, S ATURE OF
,,7&«,9 s

Ao

ELEVATION

OEPTH

)

L4

LEGEND

3

=g
CLASSIFICATION OF MATERIALS
(Descriptson)

d

ORE
RECOV.
ERY

n:nAnxs
(Drilling ttme, weter . depth of
weatharing, l'

ack or
SANMPLE
NO. .1t cl‘nlﬂ:-r-)

Appendix B Boring Logs
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\ Sotloskined Samples

W/ STt inlesy Svcel
Knveeg,

W L Dyl

DRI, DT EMounded
WLE wag backfilep
ol ompletied
oF be.\uluqa"
H-Nu Q““*"‘\b e

o8Io = O

1A 68 = O

MoTE; The Bﬂ'ﬂ»om
OF Sump T/,

H—MU, ﬁm&:-\ﬁ @
o830 =0

WIrH clay, SweT oboe,

MOLVST.
MU Saady ST TRaY,
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Hole No. 12/_[§"0 'QO

DRILLING LOG | “NoR. DiVe

ll““.l.x’no' SMEETY ‘
NwSC  (Rane |or | sweers

e
1. PROIECT

NwS L CRANE !

LOCATION (Coardinatee or Station)

(Swmu ¥ id)/5
Roc e E ]

0. SIZE AND TYPE OF BIT 37/ Si/é:?.gg TuUB—
1t. ar

S RP

msi-

12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY

FALiNG /500

o8 jg —_
bbb

N

Usa_Coe WS
re nou: no (Ae ahown on drewtng mt-l o- e ‘3:3'2.."9.3!&; TAKEN l A‘ ml ! Solz
oJig - © H
S WANE OF DRICLER il l S-) g 14. TOTAL NUMBER CORE BOXES N/A
ElasTic Arowd 15. ELEVATION GROUND WATER i
&. DIRECTION OF HOLE 16. DATE HOLE [|sTArTED icowriLzTED
&:nn:u. OmmcLingo _____________ OKG. FROM VERT. l \O’IHO : l0—l'4-—9 (=]
— 17. ELEVATION TOP OF HOLE
7. THICKHESS OF OVERSUROSH % - S 7 18. TOTAL CORE RECOVERY FOR BORING. U/hb k]
8. DEPTH DRILLED INTO ROCK o.0 T SIGNFAURE OF 1 &5
|s- ToTaL oEPTH OF HOLE ¢s’ %@7 p
! - v/chre Isox REMARKS
CLASSIFICATION OF MATERIALS
ELEVATION, Eznu LEGEND) m.“‘,w,“, u&v- u:;}: (Dmu-.‘:':.:: A .wagm of
- » <
iy 9ravcl ©.,0°L 03" ?:T\SBLE:U:IS;SHEQ
ew8y € {7
L A MAUIXTUreS,
/S RS [ Foddy Svrmeuded
CH Fav Gy, SovL. Sianed Sgmples
Brouirl, W/ sTawiess SteEL

Koures, 3

H-du Rm:“:!j @
\o\& :_Q_

w.\_.bur:u\f)
O L nng NOT Enltounteat
HolE was Baccfius
ARce Completied oF
DRILUNG ,

B-uu Reading @
o030 = O

O

A

Ml Gﬂ.&cl %tzr\&ul ST
Teaees ofF bOT‘S, lk

H-NU Reading ©

lods = o
7 T\ BRowns oeAnNgs |-
=g Lxm,\ jrRecE
OF SHAE *\‘v-u:rme-n-\-&
g n;
“op 6F Rock @ R.5 V] Auscer petusele 9.5
oM ot Wolf 5.5/ w/ &
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Hole No. 19/15-11~90

INSTALLATION SHEET

T(Mm.. or s«ugéo__ = Map

Division
DRILLING L.0G ] L NOR DWV. | Nwse ceans . or [ sueers
1. PROJECT SWMUETSIs ) 0. SI1ZE AMD TYPE OF BIT B '’ SHELA, 8 :
MWSC CRRNEY Rockeys— BesH V. OAYUR FOR !t!V'l"MlWéWL—WWﬂT%B%L—'_

12. MANUFACTURER'S OESIGNATION OF DRILL

" USH Por wes

LBILUNG 58 D

and file

4. HOLE HO. (As ahown on crewing title]
b o0

L fofisil-§°

13. TOTAL NO. OF OVER. Sovuneeo A TL m"’giz
BURDEN SAMPLES TAKEN 4 H 2 1

5. NAME OF DRILLER

RAsTI ¢ BLow

14. TOTAL NUMBER CORE BOXES  N///}

15. ELEVATION GROUND WATER

o =
6. OIRECTION OF HOLE
(XverTicaL [)incLined

OKG. FROM VERT.

[sTanTEO COMPLETED

{10-12-60 i 10-i1-40

16. DATE MOLE

7. THICKNESS OF OVERBURDEN

7

17. ELEVATION TOP OF NOLE

8. DEPTH DRILLED INTO ROCK

VIR,

18. TOTAL CORE RECOVERY FOR BORING. N//F- [

9. TOTAL DEPTN OF HOLE

.97

ELEVATION| DEPTH |LEGEND!

- ol <

"o
CLASSIFICATION OF MATERIALS
(Dascsiption)

4

19, SIGNATURE Owol -
e
OV

F SRS | rating cnmn A e, gopt
[ water jose, A of
ERY no. i et s e

. {

]
Samplep w3

Y:llllllllillllllll

W

=

lllllllllllllllIIlllIIIIIIIIl

? X
el

QL \‘ean clay, Gay , Sandy.
Cd ®aT ol

W et
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Y Graved
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soiL, Skined Samdes
L W{sTRinLesS Steel

9 Knles.
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L 'Durn;\_g
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2 Y hrs.T 4!
—
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B14

oRILLING LG |7 fUDR. DU,

TNSTALLATION
NUWSC  crrNE

. ZIS~£ ~
Hole No 'sSz:‘r 2-70

e
1. PROJECT

th

Ay

LOCATION (Coardinates er Station)

SEE_MRP
[(DE WES

& HOLE KO. (Ae shown on drewing title|
and 1o manbecd

3. DRILLING AGENCY

— (Zwnu = 16173)
CrRANE

Rockeys Areen

Ior sHeETs

10. SIZE AND TYPE OF BIT 3 7/ S 1, = .
WWMVKWW%L

MS L

12. MANUFACTYURER'S DESIGNATION OF DRILL

LIV S 50D

13. TOTAL NO. OF O
BURDEN SAMPLES

S Faxen l-mr #il et

2-

! 1o/ig-12-90

i

8. NAME OF DRILLER
ELasric.  Beowa
6. DIRECTION OF MOLE

14. TOTAL

CORE BOXES

V-

185. ELEVATION GROUND WATER

{RVenricac [Qincuineo

OKG. FROM VERT,

16. DATE HOLE

{STARTED

| /

| compLETED

O=/2-GD & )0-12~9°

7. THICKNESS OF OVERBURDEN

17. ELEVATION TOP OF HOLE

NIA

s. o£PYH ORILLED mTomock  AJ/ A

18. TOTAL CORE RECOVERY FOR BORING.

N/# 2

9. TOTAL OEPTR OF NOLE

It 67

ELEVATION

OEPTH | LEGEND,

N

<
CLASSIFICATION OF MATERIALS
(Descriptiany

4

€
OV-
ERY
-

va.;?’i:or INSEECTOR -
i‘ .

eox
SAMPLE
NO.
§

REMARKS
(Driling time, weter lose, depth of
weathering, etc., if signiticand

IIIIIIIIII

|Illlﬁ|ll|llll

11l

W

ML SawbDy ST Tand

!

[ ]
Sampleo w377
St-\a_,e\( Tu8e PusHeDd

IR

w/ EXTRUDED
S, neh fﬂr‘p‘as.
W/ StainLes Steel

&3,

H-Nu Qeq&..-'.j e
\o\wo = O

WL+ Durivg.

Oruiung S0
24 hrs. 4,07

O~

0

< ©
v lonbeod o bedvedie o b o oo

<Q

-

G\ FAT CLlAy, 8eowr
“meace OF Yy' graved,

| Greemis t grAY W/ Yyt
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N O geavel-

/
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DRILUNG LOG (Cont Sheet)|

ELEVATION TOP OFf MOLE

Hole No. | 0//§I 2-9»

PROJECT

CSWM\A *10/5) lmsmumou

NWSC cruve ! fockeyse  HABER:

NWSC

cenve

SHEET E
OF HEETS

Appendix 8 Boring Logs
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N
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|
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24

% CORE |8O0X OR REMARKS
CLASSIFICATION OFf MATERIALS R
L V. | SAMPLE (Drilling time, water loss, depth ¢
ELEVATION | DEPTH | LEGEND { Dascription) RE&? NO. weatbering, elc., if significant) /
a /& 3 d e f 8
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Hole No. 10/ /5-13-90

DRILLING LOG

DIVISION

NOR. DIV,

INSTALLATION

NWSC  CrANS

SHEET /
of | SHEETS

o e
$. PROJECT

NWSC CRANE !

(Bwmd 075
z?oufE;/E ARER

2. LOCATION (Coordinates or Station)

10. SIZE AND TYPE OF BIT R/’ SHECSY) TUBE -
77, DATUM FOR ELEVATION SHOWN [ W‘—Té:)_—u = -

ms L

SEE AL

3. DRILLING

AGENCY

(ot

12. MANUFACTURER'S DESIGNATION OF DRILL

[N &

/0o

wesS

4. HOLE NO. (Ae ahiown on drawing titlo!
end file manbed H

13. TOTAL NO. OF OVER |
BURDEN SAMPLES TAKEN i

. : UNOTISURDED
ATC T

[0/15-i3-90

\»

O

T pucple Shals
Fragmeds.

ToQ oF Roek® 5.5 7

= NANE OF DRICLER 14. TOTAL NUMBER CORE BOXES  4//4
LFST7C.  A5Ro w.ﬂ/ 1. ELEVATION GROUND WATER v
6. DIRECTION OF HOLE 16. DATE HOLE !STARTED i !COMPLE.TED
WVERTICAL [ncrineD OEG. FROM VERT. i 2 16 ‘|3—(iO' [ e) —13"70
~ 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 5.5
v 18. TOTAL CORE RECOVERY FOR BORING. N/A L3
8. DEPTH DRILLED INTO ROCK ©.0 5 SIEE TURE OF NS .
9. TOTAL DEPTH OF HOLE 5.5 7 ‘ A Pl
ELEVATION| DEPTH [LEGEND CL‘“""(%’.'.?J‘,,?Z.,‘,‘ ATERIALS H E%cgve- gféz‘?.“s (Deiiling .h,f,f;;‘i'.‘:"‘i.. depth of
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C2

To: U.S. Army Corps of Engineers
Wilmington District
"Attn. CESAW-EN-GG (Mr. Bok Magee)
P.0. Box 1890 ‘
Wilmington,NC 28402-1890

Subject: Performance of Soils Tests on Samples from Crane

1. Inclosed are 42 test report sheets for 21 samples from site
Rockeye Mun. Fac., NWSC, Crane, IN. on which particle size
distribution, and organic content are presented. The assigned
tests on sample 2, boring 10/15-11-90 was not performed. The jar
labeled for this sample was empty..

Jessie Oldham
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SIEVE ANALYSIS

ROJECT: ROCKEYE MUN. FAC.,NWSC

CRANE, IN
BORING: 10/15-1-90 SAMPILE: 1 DF: MD2991 .DAT
DEPTH: 1.0 - 1.5 DATE: 02 APR 91
NO-LIMITS-RAN GS: 2.70 est WC: 5.20 ocC: .60
CLASSIFICATION: 108
SANDY CLAYEY GRAVEL (GC), BROWN VISUAL

- TOTAL WEIGHT OF SAMPLE: 357.6 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mn FINER PERCENTS
.0 1.5 in 37.500 100.0 .0
29.9 1 in 25.000 91.6 8.4
.0 3/4 in 19.100 91.6 8.4
51.0 1/2 in 12.500 77.4 22.6
76.3 3/8 in 9.500 56.0 44.0
36.4 No 3 6.350 45.9 54.1
21.2 No 4 4.750 39.9 60.1
11.2 No 6 3.350 36.8 63.2
11.7 No 10 2.000 33.5 66.5

\

} 4.6 No 16 1.180 30.7 69.3 .
7.0 No 20 .850 29.2 70.8
9.1 No 30 .600 27.9 72.1

11.2 No 40 .425 26.6 73.4
13.1 No 50 .300 25.5 74.5
15.0 No 70 .212 24.3 75.7
17.0 No 100 150 23.1 76.9
19.9 No 140 .106 21.3 78.7
22.7 No 200 .075 19.6 80.4
HYDROMETER:
RDGS TEMP
17.1 22.0 .0487 16.6 83.4
16.1 22.0 .0348 15.6 84.4
14.1 22.0 .0251 13.7 86.3
10.8 22.0 .0133 10.5 89.5
8.0 22.0 .0097 7.7 92.3
6.1 22.0 .0069 5.9 94.1
5.8 22.5 .0049 5.7 94.3
5.0 23.0 -.0035 5.0 95.0
3.3 22.5 .0014 3.2 96.8

PERCENT GRAVEL = 60.1

PERCENT SAND = 20.4

PERCENT FINES = 19.6

EDE
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U.S. STANDARD SIEVE OPENING N INCHES US. STANDARD SIEVE NUMBERS HYDROMETER
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CGRAIN SIZE IN MILLIMETERS :
GRAVEL SAND
COBBLES OOARSE | FNE COARSE | MEDIUM | FINE SILT or CLAY
L PL Pl S ' NAT W% ORG.%
270 & 5.2 6 | PROJECT  ROCKEYE MUN. FAC.NWSC
CLASSFICATION
SANDY CLAYEY GRAVEL (GC), BROWN VISUAL CRANE, IN

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

GRADATION CURVE

LABORATORY USAE WES - STF/GL

BORING NO.
DEPTH/ELEV 1.0 - 1.5 DATE 02 APR 91

10/15-1-90  SAMPLE NO. 1




SIEVE ANALYSIS

rROJECT: ROCKEYE MUN. FAC. ,NWSC

CRANE, IN
BORING: 10/15-1-90 SAMPLE: 2 DF: MD2991 .DAT
DEPTH: 3.0 - 3.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 15.50 OC: 1.90
CLASSIFICATION: 126 '
SANDY CILAY (CL), BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: 378.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 58.5 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 1/2 in 12.500 100.0 .0
3.0 3/8 in 9.500 99.2 .8
1.7 No 3 6.350 98.8 1.2
1.3 No 4 4.750 98.4 1.6
1.7 No 6 3.350 98.0 2.0
1.0 No 10 2.000 97.7 2.3
.2 No . 16. . 1.180 97.4 2.6
.3 ., No 20 .850 97.2 2.8
.3 No 30 .600 97.2 2.8
.4 No 40 425 97.0 3.0
.5 No 50 300 96.9 3.1
-6 No 70 : .212 96.7 3.3
2.2 No 100 .150 94.0 6.0
10.5 No 140 .106 80.2 19.8
17.9 No 200 .075 67.8 ° 32.2
HYDROMETER:
- RDGS TEMP
20.2 22.0 .0472 53.3 46.7
18.9 22.0 .0338 49.9 50.1
17.2 22.0 .0243 45.4 54.6
12.9 22.0 .0131 34.0 66.0
10.4 22.0 .0095 27.3 72.7
8.3 22.0 .0068 21.8 78.2
7.2 22.5 . .0049 19.1 80.9
6.2 23.0 .0034 16.7 83.3
5.0 22.5 . .0014 13.3 86.7
PERCENT GRAVEL = 1.6
PERCENT SAND = 30.6
PERCENT FINES = 67.8

EDE
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USS. STANDARD SIEVE OPENING N INCHES US. STANDARD SIEVE NUMBER'S HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OCOARSE | FNE COARSE | MEDIUM | FINE . SILT or CLAY
L PL Pi GS ‘ NAT W.% ORG,% '
210 & 155 19 | PRoVECT  ROCKEYE MUN. FAC.NWSC
CLASSFICATION
SANDY CLAY (CL), BROWN VISUAL : CRANE, IN

BORNG NO.  10/15-1-90 SAMPLE NO. 2

eleq 10§ D Xipuaddy

DEPTH/ELEV 30 - 35 DATE 02 APR 91

GRADATION CURVE | LABORATORY USAE WES — STF/GL




SIEVE ANALYSIS

#ROJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-02-90 SAMPLE: 1A DF: MD2991 .DAT
DEPTH: 1.0 - 1.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 15.90 oC: 2.80
CLASSIFICATION: 144
SANDY CLAY (CL), BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: 332.0 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.0 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
4.3 3/4 in 19.100 98.7 1.3
21.8 1/2 in 12.500 92.1 7.9
1.6 3/8 in 9.500 91.7 8.3
5.9 No 3 6.350 89.9 10.1
3.5 No 4 4.750 88.8 11.2
2.1 No 6 3.350 88.2 11.8
2.6 No 10 2.000 87.4 12.6
’ .4 No 16 1.180 86.8 13.2
.6 No 20 .850 86.4 13.6
.8 No 30 .600 86.1 13.9
1.1 No 40 .425 85.6 14.4
1.4 No 50 .300 85.1 14.9
‘1.8 No 70 .212 84.5 15.5
2.8 No 100 .150 82.9 17.1
5.4 No 140 .106 78.7 21.3
10.2 No 200 .075 70.9 29.1
HYDROMETER:
RDGS TEMP
21.8 22.0 .0464 55.8 44.2
20.4 22.0 .0333 52.2 . 47.8
18.1 22.0 .0241 46.3 53.7
13.9 22.0 .0130 35.5 64.5
11.9 22.0 .0093 30.3 69.7
10.2 22.0 .0067 26.0 74.0
9.0 22.5 .0048 23.1 76.9
8.1 23.0 .0034 21.1 78.9
6.2 23.0 .0014 16.2 83.8
PERCENT GRAVEL = 11.2
PERCENT SAND = 17.9
PERCENT FINES = 70.9

EDE
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U.S. STANDARD SIEVE OPENING N INCHES

USS. STANDARD SIEVE NUMBERS

' s . 3 HYDROMETER
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CRAN SIZE IN MILLIMETERS ;
GRAVEL SAND
COBBLES COARSE | FNE COARSE | MEDIUM | FINE SLT or QLAY
T PL Pl S : NAT W.3% ORG.X
270 & | 159 28 | PROJECT  ROCKEYE MUN. FAC.AWSC
CLASSFICATION
SANDY CLAY (CL), BROWN VISUAL CRANE, IN

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

GRADATION CURVE

I LABORATORY USAE WES — STF/GL

BORING NO. 10/ 15-02-90 SAMPLE NO. 1A

DEPTH/ELEV 1.0-15 DATE

02 APR 91




SIEVE ANALYSIS

réOJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-3-90
DEPTH: 1.0 - 1.5

NO-LIMITS-RAN

SAMPIE: 1

DATE:

GS: 2.70 est WC:
CLASSIFICATION: 162
SANDY GRAVELLY CIAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE:
PARTIAL WEIGHT AFTER SPLIT: 51.6

INSUFFICIENT SAMPLE FOR ACCURA

DF:

02 APR 91

14.60

269.6 gms.

gns.

TE GRADATION

MD2991 .DAT

OC: 4.80

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE
or NUMBER

gm.
.0

49.6

17.5

HOOBPR MM

10.6
HYDROMETER :
RDGS
22.1
20.1
18.0
12.3
10.4

O WN

8.
7.
6.
4.

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

)
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1.5 in
1 in
3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
22.0
22.0
22.0
22.0
22.0
22.0
22.5
23.0
22.5

O =N

NN
YRt

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

.0463
.0334
.0242
.0132
.0095
..0068
.0049
.0034
.0014

FINER
100.0
8l.6
75.1
75.1
74.7
74.6
73.9
73.2
72.3

71.3
70.3
69.3
67.9
66.1
64.1
61.6
59.5
57.4

48.9
44.5
39.8
27.1
22.9
18.0
16.2
13.8
10.9

PERCENTS

.0
18.4
24.9
24.9
25.3
25.4
26.1
26.8
27.7

28.7
29.7
30.7
32.1
33.9
35.9
38.4
40.5
42.6

51.1
55.5
60.2
72.9
77.1
82.0
83.8
86.2
89.1

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 | FNE CORSE | MEDIUM | FINE SILT or CLAY
m PL PI S ' NAT W,3% ORG.%
270 & 146 48 | PROJECT  ROCKEYE MUN. FAC.NWSC
CLASSFICATION
SANDY GRAVELLY CLAY (CL), BROWN VISUAL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORNG NO.  10/15-3-00 SAMPLENO. |
DEPTH/ELEV 1.0 - 15 DATE 02 APR 91
GRADATION CURVE l LABORATORY USAE WES — STF/GL
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SIEVE ANALYSIS

PROJECT: ROCKEYE MUN. FAC. ,NWSC

CRANE, IN
BORING: 10/15-3-90 SAMPLE: 2 DF:
DEPTH: 3.0 - 3.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 17.60
CLASSIFICATION: 180
GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 330.9 gms.
PARTIAL WEIGHT AFTER SPLIT: 58.2 gms.

MD2991 .DAT

ocC: 1.80

VISUAL

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER
.0 3/8 in 9.500 100.0
5 No 3 6.350 99.8
2 No 4 4.750 99.8
1.2 No 6 3.350 99.4
2.6 No 10 2.000 98.6
.5 No 16 1.180 97.8
.9 No 20 .850 97.1
1.2 No 30 .600 96.6
1.4 No 40 . .425 - 96.3
1.6 No 50 .300 95.9
2.2 No 70 «212 94.9
3.7 No 100 .150 92.4
5.5 No 140 . <106 89.3
7.5 No 200 .075 85.9
HYDROMETER:
RDGS TEMP
26.3 22.0 .0441 70.5
23.0 22.0 .0324 61.6
20.0 22.0 .0237 53.6
12.4 22.0 .0132 33.1
10.0 22.0 . 0095 26.6
7.6 22.0 .0069 20.2
6.2 22.5 .0049 16.7
5.2 23.0 .0035 14.3
4.2 22.5 .0014 11.3
PERCENT GRAVEL = .2
PERCENT SAND = 13.9
PERCENT FINES = 85.9
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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 COARSE | MEOIUM | FINE SILT or CLAY
LL : PL PI GS ’ NAT W% ORG,%
270 e 176 '8 | PROVECT  ROCKEYE MUN. FAC,NWSC
CLASSFICATION :
GRAVELLY SANDY -CLAY (CL), BROWN VISUAL . CRANE, IN
BORING NO.  10/15-3-90 SAMPLE NO. 2
DEPTH/ELEV 3.0 - 35 DATE 02 APR 91
GRADATION CURVE l LABORATORY USAE WES - STF/GL
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SIEVE ANALYSIS

«ROJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-4-90 SAMPIE: 1 DF: MD2991 .DAT
DEPTH: 1.0 - 1.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 3.70 OC: .80
CLASSIFICATION: 198
SANDY GRAVEL (GP), GRAY

TOTAL WEIGHT OF SAMPLE: 408.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 33.7 gnms.
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
250.6 1 in 25.000 38.6 61.4
60.0 3/4 in 19.100 23.9 76.1
.0 1/2 in 12.500 23.9 76.1
7.0 3/8 in 9.500 22.2 77.8
13.7 No 3 6.350 18.8 . 81.2
8.0 No 4 4.750 16.9 83.1
13.0 No 6 3.350 13.7 86.3
) 13.6 No 10 2.000 10.4 89.6
8.6 No 16 1.180 7.7 92.3
Tk 11.7 No 20 .850 6.8 93.2
14.1 No 30 .600 6.0 94.0
16.3 No 40 425 5.4 94.6
18.1 No 50 .300 4.8 95.2
19.6 No 70 .212 4.3 95.7
20.9 No 100 150 3.9 96.1
22.0 No 140 .106 3.6 96.4
23.0 No 200 .075 3.3 96.7
HYDROMETER:
RDGS TEMP
5.5 22.0 .0540 2.6 97.4
5.0 22.0 .0384 2.4 97.6
4.6 22.0 .0272 2.2 97.8
2.9 22.0 .0142 1.4 98.6
2.8 22.0 .0101 1.3 98.7
2.2 22.0 .0072 1.0 99.0
1.5 22.5 .0051 .7 99.3
1.1 23.0 .0036 .6 99.4
.7 22.5 .0015 .3 99.7
PERCENT GRAVEL = 83.1
PERCENT SAND = 13.6
\PERCENT FINES = 3.3
j
D60 - = 29.36
D30 = 21.54
D10 = 1.89
CU = 15.55
CC = 8.38
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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 T e CORRSE | VEDIUN T FINE SILT or CLAY
LL PL Pl GS ' NAT W72 ORG,%
270 & 3.7 8 | PROJECT  ROCKEYE MUN. FAC.NWSC
CQLASSFICATION .
SANDY GRAVEL (GP), GRAY CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION © | BORNGNO.  10/15-4-90 SAMPLENO.
DEPTH/ELEY 1.0 - 1.5 DATE 02 APR 91
GRADATION CURVE | LABORATORY USAE WES - STF/GL
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SIEVE ANALYSIS

~ROJECT: ROCKEYE MUN. FAC.,NWSC

CRANE, IN
BORING:.10/15-4—90 SAMPLE: 2 DF: MD2991 .DAT
DEPTH: 3.0 - 3.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 20.30 ocC: 1.80
CLASSIFICATION: 216
CLAY (CL), BROWN; TRACE OF SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 315.6 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.4 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 No 4 4.750 100.0 .0
.2 No 6 3.350 99.9 .1
.4 No 10 2.000 99.8 .2
.1 No 16 1.180 99.6 .4
.1 No 20 .850 99.6 .4
.2 No 30 .600 99.4 .6
.2 No 40 .425 99.4 .6
.3 No 50 .300 99.3 .7
\ .4 No 70 .212 99.1 .9
’ .8 No 100 .150 98.3 1.7
1.4 No 140 .106 97.2 2.8
2.5 No 200 .075 95.2 4.8
HYDROMETER:
RDGS TEMP
27.0 22.0 L .0437 78.4 21.6
24.9 22.0 .0317 72.3 27.7
21.3 22.0 .0233 61.8 38.2
14.9 22.0 .0129 43.1 56.9
11.5 22.0 : .0094 33.2 66.8
9.2 22.0 : .0068 26.5 73.5
7.8 22.5 .0048 22.7 77.3
6.9 23.0 .0034 20.4 79.6
5.6 22.5 .0014 16.3 83.7
PERCENT GRAVEL = .0
PERCENT SAND = 4.8
PERCENT FINES .= 95.2

EDE
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U.S. STANDARD SIEVE OPENING N INCHES

- U.S. STANDARD SIEVE NUMBERS HYDROMETER
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CRAN SIZE IN MILLIMETERS .
GRAVEL SAND
COBBLES COARSE | FNE COARSE | MEDIUM { FINE SLT or CLAY
m PL Pl GS ' NAT W.% ORG.X
‘ 270 o 203 8 | PROVECT  ROCKEYE MUN. FAC,NWSC
CLASSFICATION
QLAY (CL), BROWN; TRACE OF SAND VISUAL . CRANE, IN
BORING NO.  10/15-4-90 -SAMPLE NO. 2
DEPTH/ELEV 30-35 DATE 02 APR 91
GRADATION CURVE | LABORATORY USAE WES — STF/GL




SIEVE ANALYSIS

~ROJECT: ROCKEYE MUN. FAC. ,NWSC
CRANE, IN

BORING: 10/15-5-90 SAMPLE: 1 DF: MD2991 .DAT
DEPTH: 1.0 - 1.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 110.30 ocC: 1.70
CLASSIFICATION: 234 '
SANDY GRAVELLY CLAY (CL), BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: 462.3 gms.
PARTIAL WEIGHT AFTER SPLIT: ° 53.4 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
21.7  3/4 in 19.100 95.3 4.7
34.7 1/2 in 12.500 87.8 12.2
4.1 3/8 in 9.500 86.9 13.1
7.6 No 3 6.350 85.3 14.7
5.8 No 4 4.750 84.0 16.0
5.4 No 6 3.350 82.8 17.2
6.6 No 10 2.000 81.4 18.6
’ 1.2 No 16 1.180 79.6 20.4
1.6 No 20 .850 79.0 21.0
1.9 No 30 .600 78.5 21.5
2.1 No 40 .425 78.2 21.8
2.3 No 50 .300 77.9 22.1
2.6 No 70 .212 77.5 22.5
3.1 No 100 .150 76.7 23.3
4.9 No 140 .106 73.9 26.1
7.2 No 200 .075 70.4 29.6
HYDROMETER:
RDGS TEMP
24.6 22.0 . 0450 59.3 40.7
23.0 22.0 .0324 55.5 44.5
21.6 22.0 .0233 52.1 47.9
15.3 22.0 .0128 36.8 63.2
12.2 22.0 .0093 29.3 70.7
10.2 22.0 .0067 24.5 75.5
8.2 22.5 -.0048 19.9 80.1
7.1 22.5 .0034 17.2 82.8
5.4 22.5 .0014 13.1 86.9
PERCENT GRAVEL = 16.0
PERCENT SAND = 13.6
PERCENT FINES = 70.4

EDE

Appendix C Soit Data C17
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US. STANDARD SIEVE NUMBERS

USS. STANDARD SIEVE OPENING N INCHES HYDROMETER
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v CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FNE COARSE | MEDIUM | FINE SILT or CLAY
L PL Pl GS ' NAT W,% ORG.%
270 e 10.3 "7 | PROVECT  ROCKEYE MUN. FAC.NWSC
OLASSFICATION
SANDY GRAVELLY CLAY (CL), BROWN VISUAL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO. ~ 10/15-5-90  SAMPLE NO. 1
DEPTH/ELEV 1.0 - 15 DATE 02 APR 91
GRADATION CURVE I LABORATORY USAE WES - STF/GL




SIEVE ANALYSIS

~ROJECT: ROCKEYE MUN. FAC. ,NWSC
CRANE, IN

BORING: 10/15-5-90 SAMPLE: 2 DF: MD2991 .DAT
DEPTH: 3.0 - 3.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 21.80 ocC: 3.60
CLASSIFICATION: 252
SANDY GRAVELLY CIAY (CL), BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: 340.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 52.0 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
20.3 1 in 25.000 94.0 6.0
13.6 3/4 in 19.100 90.0 10.0
.0 1/2 in 12.500 90.0 10.0
11.8 3/8 in 9.500 86.6 13.4
7.3 No 3 6.350 84.4 15.6
4.0 No 4 4.750 83.3 16.7
3.1 No 6 3.350 82.4 17.6
) 3.1 No 10 2.000 81.4 18.6
.4 No 16 1.180 80.8 19.2
.5 No 20 .850 80.7 19.3
.7 No 30 .600 80.4 19.6
.8 No 40 .425 80.2 19.8
.9 No 50 .300 80.0° 20.0
1.0 No 70 .212 79.9 . 20.1
1.5 No 100 .150 79.1 20.9
4.1 No 140 .106 75.0 25.0
7.6 No 200 .075 69.5 30.5
HYDROMETER: :
RDGS TEMP
23.5 22.0 .0456 58.2 41.8
22.7 22.0 .0325 56.2 43.8
20.8 22.0 .0235 51.5 48.5
16.4 22.0 .0127 40.5 59.5
14.3 22.0 .0091 35.3 64.7
13.0 22.0 .0065 32.1 67.9
11.2 22.5 - .0047 27.9 72.1
10.2 22.5 .0034 25.4 74.6
8.4 22.5 .0014 20.9 79.1
PERCENT GRAVEL = 16.7
PERCENT SAND = 13.7
= 69.5

PERCENT FINES
) . ) EDE

Appendix C Soil Data C19
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U.S. STANDARD SIEVE OPENING N INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 2 f% 1 '% % 3 3 4 6 810 16 20 30 40 50 70 100 140 200
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, : GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE [ ™ COARSE | VEDIUM I FINE SILT or CLAY
{8 PL PI GS ' NAT W.7% ORG,%
270 et 218 >8 | PROJECT  ROCKEYE MUN. FAC.NWSC
CQLASSFICATION
SANDY GRAVELLY CLAY (CL), BROWN VISUAL CRANE, IN
* INSUFFICIENT SAMPLE FOR ACCURATE GRADATION : BORINGNO. ~ 10/15-5-90 SAWPLENO. 2
DEPTH/ELEV 30 - 35 DATE 02 APR 91
|  LABORATORY USAE WES — STF/GL

GRADATION CURVE




SIEVE ANALYSIS

.ROJECT: ROCKEYE MUN. FAC.,NWSC

CRANE, IN
BORING: 10/15-6-90 SAMPLE: 1 DF: MD2991 .DAT
DEPTH: 1.0 - 1.5 DATE: 02 APR 91
NO-LIMITS~-RAN GS: 2.70 est WC: 16.20 oC: .80
CLASSIFICATION: 270
~ GRAVELLY SANDY CIAY (CL), BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: 468.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 55.5 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
44.9 1 in 25.000 90.4 9.6
.0 3/4 in 19.100 90.4 9.6
3.1 1/2 in 12.500 89.8 10.2
1.8 3/8 in 9.500 89.4 10.6
6.6 No 3 6.350 88.0 12.0
3.2 No 4 4.750 87.3 12.7
1.9 No 6 3.350 86.9 13.1
) 5.0 No 10 2.000 85.8 14.2
.7 No 16 1.180 84.7 15.3
.9 No 20 .850 84.4 15.6
1.2 No 30 .600 84.0 16.0
1.4 No 40 : .425 83.:7 16.3
1.7 No 50 .300 83.2 16.8
1.9 No 70 .212 82.9 17.1
2.9 No 100 .150 -~ 81.3 - 18.7
10.3 No 140 .106 69.9 30.1
18.8 No 200 .075 56.7 43.3
HYDROMETER:
RDGS TEMP
18.5 22.0 .0481 45.2 54.8
17.1 22.0 .0345 41.7 58.3
15.3 22.0 .0248 37.3 62.7
11.0 22.0 .0133 26.8 73.2
8.8 22.0 .0096 21.4 78.6
7.2 22.0 .0069 - 17.4 82.6
6.0 22.5 .0049 14.7 85.3
5.2 22.5 .0035 12.8 87.2
4.1 22.5 .0014 10.1 89.9
PERCENT GRAVEL = 12.7
PERCENT SAND = 30.5
= 56.7

PERCENT FINES
: . EDE

Appendix C Soil Data C21
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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 | MEDIUM ] FINE SILT or CLAY
Ll PL Pl GS ' NAT W.72 ORG, %
270 e 162 8 | PROJECT  ROCKEYE MUN, FAC.NWSC
CLASSFICATION
GRAVELLY SANDY CLAY (CL), BROWN VISUAL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORNG NO. ~ 10/15-6-90 SAMPLENO. !
DEPTH/ELEY 1.0 - 15 DATE 02 APR 91

GRADATION CURVE

|  LABORATORY USAE WES — STF/GL




SIEVE ANALYSIS

' _ROJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-6A-90 SAMPLE: 1 DF: MD2991 .DAT
DEPTH: 1.0 - 1.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 16.60 OC: 2.70
CLASSIFICATION: 288
SANDY CLAY (CL), BROWN; WITH GRAVEL VISUAL

TOTAL WEIGHT OF SAMPLE: 404.3 gms.
PARTIAL WEIGHT AFTER SPLIT: 59.2 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/4 in 19.100 100.0 .0
15.8 1/2 in 12.500 96.1 3.9
2.2 3/8 in " 9.500 95.5 4.5
1.7 No 3 6.350 95.1 4.9
2.0 No 4 4.750 94.6 5.4
1.0 No 6 3.350 94.4 5.6
.8 No 10 2.000  94.2 5.8
.1 No 16 1.180 94.0 6.0
y -1 No 20 .850 94.0 6.0
' .2 No 30 .600 93.9 6.1
.2 No 40 -425 93.9 6.1
.2 No 50 .300  93.9 6.1
.3 No 70 .212 93.7 6.3
1.4 No 100 .150 92.0 8.0
9.9 No 140 .106 78.4 21.6
20.9 No 200 .075 60.9 39.1
HYDROMETER: ’
RDGS TEMP
17.2 23.5 .0481 44.0 56.0
16.1 23.5 .0344 41.2 58.8
15.1 23.5 .0245 38.7 61.3
12.5 23.5 .0130 32.1 67.9
11.5 - 23.0 .0093 29.3 70.7
10.1 23.0 .0066 25.8 74.2
8.5 23.0 .0048 21.7 78.3
7.8 23.0 .0034 20.0 80.0
6.2 22.5 .0014 15.7 84.3
PERCENT GRAVEL = 5.4
PERCENT SAND = 33.7
PERCENT FINES = 60.9

EDE

Appendix C Soil Data ' ' C23
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 2.1 19 13 34 6 810 16 20 30 40 50 70 100 140 200
100 | [ { I T~ [1IRL } T I I [ { 0
90 \\ 10
80 \ 20
70 '
- 5
& 60 “0g
S \ x
> \
50 50
]
r
e 4 60 8
3 ~ :
m .
w
d 30 Iy 70 5
N
N
20 80
[~
[~
10 90
0 : 100
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE e COMRSE | VEOIUM T FINE SILT or CLAY
L PL Pl GS ‘ NAT W.% ORG,% :
270 e 166 27| PROVECT  ROCKEYE MUN, FAC.NWSC
QLASSFICATION
SANDY CLAY (CL), BROWN; WITH GRAVEL VISUAL CRANE, IN
BORING NO.  10/15-6A-90 SAWPLE NO. 1
DEPTH/ELEV

GRADATION CURVE

| LABORATORY USAE WES - STF/GL

10~ 15 DATE 02 APR 91




-ROJECT: ROCKEYE MUN. FAC. ,NWSC
IN

CRANE,

BORING: 10/15-08-90 SAMPLE:

SIEVE ANALYSIS

DEPTH: 1.0 - 1.5

NO-LIMITS-RAN
CLASSIFICATION: 30

6

GS: 2.70 est

CLAY (CL), BROWN; WITH SAND

TOTAL WEIGHT OF SAMPLE:

PARTIAL WEIGHT AFTER SPLIT:

WEIGHTS SIEVE SIZE OPENING

gn. or NUMBER
.0 No 3
.2 No 4
.3 No 6
.8 No 10
.1 No 16
.2 No 20
2 No 30
.2 No 40
3 No S0
.4 No 70
.8 No 100
1.6 No 140
2.8 No 200
HYDROMETER:
RDGS TEMP
24.6 23.5
23.0 23.5
20.4 23.5
14.5 23.5
12.0 23.0
10.2 23.0
8.8 23.0
7.8 23.0
6.2 22.0

PERCENT GRAVEL

PERCENT SAND
PERCENT FINES

Appendix C Soil Data

WC: 17.60
501.2 gms.
51.1 gms.
mm FINER
6.350 100.0
4.750 100.0
3.350 99.9
2.000 99.7
l1.180 99.5
.850 99.4
.600 99.4
.425 99.4
.300 99.2
.212 99.0
.150 98.2
.106 96.6
.075 94.3
.0444 76.9
.0320 71.9
.0233 63.9
.0127 45.6
.0092 37.5
. 0066 31.9
.0047 27.6
.0034 24.5
.0014 18.9

1a
DATE: 02 APR 91

PERCENT CUMULATIVE

MD2991

oC: 2.20

VISUAL

PERCENTS
.0
.0
.1
-3

.5
.6
.6

EDE

C25
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U.S. STANDARD SIEVE NUMBERS

U.S. STANDARD SIEVE OPENING N INCHES HYDROMETER
6 43 21 19 33 34 6 80 1620 3040 5 70 100 140 200
100 T T 1T T T T T ¥ T 0
90 10
\
\
80 20
70 ' \ R
. 5
& 60 40 &
o \ =
3 \ =
& 50 5 &
p \ &
£ &
i S
E 40 \ 60 O
; ;
& 30 M 70 &
D\ o
N
20 \\, 80
10 90
0 100
500 100 50 0 5 ‘ 1 05 01 005 001 0005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES TR | FNE CORSE | veDuM I FINE SILT or CLAY
T8 PL Pl GS ' NAT W.% ORG,%
270 e 176 22 | PROVECT  ROCKEYE MUN, FAC.NWSC
CLASSFICATION
QLAY (CL), BROWN; WITH SAND VISUAL CRANE, IN
BORING NO.  10/15-08-90 SAMPLE NO. 1A
DEPTH/ELEV 1.0 ~ 1.5 DATE 02 APR 91

GRADATION CURVE

|  LABORATORY USAE WES - STF/GL




SIEVE ANALYSIS

-ROJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-08-90 SAMPLE: 2A DF: MD2991 .DAT
DEPTH: 3.0 - 3.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 20.40 oC: 2.50
CLASSIFICATION: 324
CLAY (CL), BROWN; TRACE OF SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 496.1 gms.
PARTIAL WEIGHT AFTER SPLIT: 55.4 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/8 in 9.500 100.0 .0
1.2 No 3 6.350 99.8 .2
.0 No 4 4.750 99.8 .2
.5 No 6 3.350 99.7 .3
.5 No 10 2.000 99.6 .4
-1 No 16 1.180 99.4. .6
.1 No 20 .850 99.4 .6
.2 No 30 .600 99.2 .8
.2 No 40 .425 99.2 -8
.2 No 50 .300 99.2 .8
.3 No 70 .212 99.0 1.0
.6 No 100 .150 98.5 1.5
1.2 No 140 .106 97.4 2.6
2.2 No 200 .075 95.6 4.4
HYDROMETER:
RDGS TEMP
27.2 23.0 .0431 77.9 22.1
25.2 23.0 .0312 72.2 27.8
22.6 23.0 .0227 64.8 35.2
15.0 23.0 .0127 43.1 56.9
13.1 23.0 .0091 37.7 62.3
11.3 23.0 .0066 32.5 67.5
9.4 23.0 .0047 27.1 72.9
8.3 23.0 .0034 24.0 76.0
7.2 22.0 .0014 20.3 79.7
PERCENT GRAVEL = .2
PERCENT SAND = 4.2
PERCENT FINES = 95.6

EDE
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U.S. STANDARD SIEVE OPENING N INCHES US. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 2 1‘; 1 % '; 3 3 4 6 810 16 20 30 40 50 70 100 140 200 .
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FNE COARSE | MEDIUM [ FINE SILT or CLAY
L PL Pl GS \ NAT W.7% ORG,RZ
270 & 204 25 | PROJECT  ROCKEYE MUN. FAC,NWSC
CLASSFICATION
QLAY (CL), BROWN; TRACE OF SAND VISUAL CRANE, IN
BORING NO.  10/15-08-30 SAMPLE NO.  2A
DEPTH/ELEV 3.0 - 3.5 DATE 02 APR 91

GRADATION CURVE

|  LABORATORY USAE WES - STF/GL




SIEVE ANALYSIS

--ROJECT: ROCKEYE MUN. FAC.,NWSC

CRANE, 1IN
BORING: 10/15-09-90 SAMPLE: 1A DF: MD2991 .DAT
DEPTH: 0.5 - 1.0 DATE: 02 APR 91

NO-LIMITS~RAN GS: 2.70 est WC: 15.80 OoC: 2.20
CLASSIFICATION: 338
CLAY (CL), BROWN; WITH SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 546.6 gms.
PARTIAL WEIGHT AFTER SPLIT: 56.4 gns.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 3/8 in 9.500 100.0 .0
1.8 No 3 6.350 99.7 .3
.0 No 4 4.750 99.7 .3
.1 No 6 3.350 99.7 .3
.7 No 10 2.000 99.5 .5
.2 No 16 1.180 99.2 .8
.3 No 20 .850 99.0 1.0
.4 No 30 .600 98.8 1.2
.4 No 40 .425 98.8 1.2
.5 No 50 .300 98.6 1.4
.6 No 70 .212 98.5 1.5
1.1 No 100 .150 97.6 2.4
2.0 No 140 .106 96.0 4.0
4.0 No 200 .075 92.5 7.5
HYDROMETER: k
RDGS TEMP
26.3 23.5 .0436 74.3 25.7
24.5 23.5 .0315 69.2 30.8
22.1 23.5 .0229 62.5 37.5
15.0 23.5 '.0127  42.6 57.4
12.8 23.0 .0092 36.2 63.8
10.5 23.0 .0066 29,7 70.3
8.5 23.0 .0048 24.1 75.9
7.3 23.0 .0034 20.7 79.3
6.2 22.0 .0014 17.1 82.9
PERCENT GRAVEL = .3
PERCENT SAND = 7.2
PERCENT FINES = 92.5

EDE
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U.S. STANDARD SIEVE NUMBERS

U.S. STANDARD SIEVE OPENING N INCHES HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE [ e CORSE ] VEDIUM T FINE SILT or CLAY
LL PL P GS N NAT W, %2 ORG,%
- 20 & 158 22 | PROJECT  ROCKEYE MUN. FAC,NWSC
CLASSFICATION VISUAL CRANE, IN

CLAY (CL), BROWN; WITH SAND

GRADATION CURVE

LABORATORY USAE WES - STF/GL

BORING NO.
DEPTH/ELEY 0.5 - 1.0 DATE

10/15-09-90 SAMPLE NO. 1A

02 APR 91




SIEVE ANALYSIS

-ROJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-09-90 SAMPLE: 2A DF: MD2991 .DAT
DEPTH: 3.0 - 3.5 DATE: 02 APR 91

NO-LIMITS~-RAN GS: 2.70 est WC: 21.60 ocC: 2.40
CLASSIFICATION: 356
CLAY (CL), BROWN; TRACE OF SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 565.7 gums.
PARTIAL WEIGHT AFTER SPLIT: 57.0 gms.

WEIGHTS SIEVE SIZE OPENING 'PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 No 4 4.750 100.0 - .0
.2 " No 6 3.350 100.0 .0
.1 No 10 2.000 99.9 .1
.2 No 16 1.180 99.6 .4
.3 No 20 .850 99.4 .6
.3 No 30 .600 99.4 .6
.4 No 40 .425 99.2 .8
.4 No 50 .300 99.2 .8
N .5 No 70 .212 99.1 .9
: .9 No 100 .150 98.4 1.6
1.6 No 140 .106 97.1 2.9
2.8 No 200 .075 95.0 5.0
HYDROMETER:
RDGS TEMP
28.2 23.5 .0426 79.1 20.9
26.3 23.5 .0308 73.8 26.2
23.1 23.5 .0226 64.9 35.1
15.5 23.5 .0126 43.7 56.3
13.7 23.0 .0091 38.4 61.6
11.2 23.0 .0066 31.5 68.5
9.2 23.0 .0047 25.9 74.1
8.2 23.0 .0034 23.1 76.9
6.6 22.0 .0014 18.1 81.9
PERCENT GRAVEL = .0
PERCENT SAND = 5.0
PERCENT FINES = 95.0

EDE
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U.5. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 21 13 3 3 34 6 810 1620 30 40 5 70 100 140 200
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ONTE G CORSE | WEDIUN T FINE SILT or CLAY
LL PL Pi GS : NAT W,7 ORGX -
270 & 216 24 [ PROVECT  ROCKEYE MUN. FAC.NWSC
CQLASSFICATION

QLAY (CL), BROWN; TRACE OF SAND

VISUAL

GRADATION CURVE

[ LABORATORY USAE WES - STF/GL

CRANE, IN

BORING NO. 10/15-09-90. SAMPLE NO.
DEPTH/ELEY 3.0 - 3.5 DATE 02 APR 91




SIEVE ANALYSIS

-ROJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-10-90 SAMPLE: 1A DF: MD2991 .DAT
DEPTH: 5.0 - 5.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 19.40 - oOcC: 3.10
CLASSIFICATION: 374
CLAY (CL), BROWN; WITH SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 466.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 58.3 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 " 3/8 in 9.500 100.0 .0
1.1 No 3 6.350 99.8 .2
.3 No 4 " 4.750 99.7 .3
.1 No 6 3.350 99.7 .3
.5 . No 10 2.000 99.6 .4
.1 No 16 1.180 99.4 .6
.2 No 20 .850 99.2 .8
.3 No 30 .600 99.1 .9
.3 No 40 .425 99.1 . .9
.4 No 50 .300 98.9 1.1
.6 No 70 .212 98.5 1.5
1.3 No 100 .150 97.4 2.6
2.7 ‘No 140 .106 95.0 5.0
4.8 No 200 .075 91.4 8.6
HYDROMETER:
RDGS TEMP
28.0 23.5 .0427 76.5 23.5
25.5 23.5 .0311 69.7 30.3
21.9 23.5 .0229 59.9 40.1
14.4 23.5 .0128 39.6 60.4
11.3 23.0 .0093 30.9 69.1
9.0 23.0 . 0067 24.7 75.3
7.1 23.0 .0048 19.5 80.5
6.0 23.0 .0034 16.5 83.5
4.6 22.0 .0014 12.2 87.8
PERCENT GRAVEL = .3
PERCENT SAND = 8.3
PERCENT FINES = 91.4
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U.S. STANDARD SIEVE NUMEERS HYDROMETER

eieq |i0§ D xipuaddy

U.S. STANDARD SIEVE OPENING N INCHES
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES CORE | FNE CORSE | VEDIUH T FINE SLT or CLAY
LL PL Pl GS y NAT W% ORG,%
270 e 194 >1 | PROJECT  ROCKEYE MUN. FAC.NWSC

CLASSFICATION

QLAY (CL), BROWN; WITH SAND

VISUAL

CRANE, IN
BORING NO. 10/15-10—-80 SAMPLE NO. 1A

GRADATION CURVE

| LABORATORY USAE WES — STF/GL

DEPTH/ELEY 50 - 5.5 DATE 02 APR 91




SIEVE ANALYSIS

_ROJECT: ROCKEYE MUN. FAC.,NWSC

CRANE, IN
BORING: 10/15-11-90 SAMPLE: 1A DF: MD2991 .DAT
DEPTH: 0.5 - 1.0 DATE: 02 APR 91

NO-LIMITS~RAN GS: 2.70 est WC: 25.30 ocC: 2.80
CLASSIFICATION: 392
CLAY (CL), BROWN; TRACE OF SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 414.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.7 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 No 4 4.750 100.0 .0
.3 No 6 3.350 99.9 .1
.2 No 10 2.000 99.9 .1
.1 No 16 1.180 99.7 .3
.1 No 20 .850 99.7 .3
.1 No 30 .600 99.7 .3
.1 No 40 .425 99.7 .3
.2 No 50 .300 99.5 .5
.4 No 70 .212 99.1 .9
) .9 No 100 .150 98.2 1.8
1.7 No 140 .106 96.8 3.2
2.3 No 200 .075 95.7 4.3
HYDROMETER:
RDGS -  TEMP
27.5 23.5 .0429 80.3 19.7
26.5 23.5 .0307 77.4 22.6
23.5  23.5 .0225 68.7 31.3
16.9 23.5 .0125  49.6 50.4
13.2 23.0 .0091 38.6 61.4
10.2 23.0 .0066 29.9 70.1
8.0 23.0 .0048  23.5 76.5
6.3 23.0 .0034 18.6 81.4
4.3 22.0 .0014 12.2 87.8
PERCENT GRAVEL = .0
PERCENT SAND = 4.3
PERCENT FINES = 95.7
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US, STANDARD SIEVE NUMBERS

U.S. STANDARD SIEVE OPENING N INCHES HYOROMETER
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GRAN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES CONE T FNE COARSE | VEDIUN T FINE SILT or CLAY
L PL Pl GS ' NAT W, ORG,R
270 & 25.3 28 | pROJECT  ROCKEYE MUN. FAC.NWSC
CLASSFICATION
CLAY (CL), BROWN; TRACE OF SAND VISUAL CRANE, IN
BORING NO.  10/15-11-80 SAMPLE NO. 1A
DEPTH/ELEV 0.5 — 1.0 DATE 02 APR 91

GRADATION CURVE

LABORATORY USAE WES — STF/GL




SIEVE ANALYSIS

ROJECT: ROCKEYE MUN. FAC.,NWSC

CRANE, IN
BORING: 10/15-11-90 SAMPLE: 2A DF: MD2991 .DAT
DEPTH: 2.0 - 2.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 18.70 OC: 1.80
CLASSIFICATION: 410
- SANDY CLAY (CL):; BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: 455.4 gms.
PARTIAL WEIGHT AFTER SPLIT: 53.3 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 No 4 4.750 100.0 .0
.5 No 6 3.350 99.9 .1
.1 No 10 2.000 99.9 .1
.0 No 16 1.180 99.9 .1
.1 No 20 .850 99.7 .3
.1 No- 30 .600 99.7 .3
.1 No 40 425 99.7 .3
.2 No 50 .300 99.5 5
.7 No 70 .212 98.6 1.4
3.7 No 100 .150 92.9 7.1
8.0 No 140 .106 84.9 15.1
11.3 No 200 .075 78.7 21.3
HYDROMETER:
RDGS TEMP
21.2 23.5 .0462 63.7 36,3
19.2 23.5 .0333 §7.7 42.3
17.9 23.5 .0239 53.9 46.1
©13.9 23.5 .0128 42.0 - '58.0
11.9 23.0 .0092 35.7 64.3
10.0 23.0 .0066 30.1 69.9
8.2 23.0 .0048 24.7 75.3
7.3 23.0 .0034 22.0 78.0
6.1 22.0 .0014 17.9 82.1
PERCENT GRAVEL = .0
PERCENT SAND = 21.3
PERCENT FINES = 78.7
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS

' s - HYDROMETER
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OOARSE | FNE COARSE | MEDIUM J FINE SILT or CLAY
w PL Pl GS . NAT W% ORG,%
20 e - 187 8 | PROVECT  ROCKEYE MUN. FAC.NWSC
CLASSFICATION
SANDY CLAY (CL); BROWN VISUAL CRANE, IN
BORING NO.  10/15-11-80 SAMPLE NO. 24
DEPTH/ELEV 20 - 25 DATE 02 APR 91 "
GRADATION CURVE l LABORATORY USAE WES ~ STF/GL




SIEVE ANALYSIS

ROJECT: ROCKEYE MUN. FAC. ,NWSC

CRANE, IN
BORING: 10/15-12-90 SAMPLE: 1A DF: MD2991 .DAT
DEPTH: 0.5 - 1.0 DATE: 02 APR 90

NO-LIMITS-RAN GS: 2.70 est WC: 22.60 oC: 2.10
CLASSIFICATION: 428
CLAY (CL), BROWN; WITH SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 368.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 55.0 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER  PERCENTS
.0 3/8 in 9.500 100.0 .0
.6 No 3 6.350  99.8 .2
.0 No 4 4.750  99.8 .2
.7 No 6 3.350  99.6 .4
.6 No 10 2.000  99.5 .5
.2 No 16 1.180  99.1 .9
.4 No 20 .850  -98.8 1.2
.5 No 30 .600  98.6 1.4
. .8 No 40 .425  98.0 2.0
, 1.0 . No 50 .300  97.7 2.3
1.3 No 70 .212 97.1 2.9
1.9 No 100 .150  96.0 4.0
3.4 No 140 .106 93.3 6.7
6.0 No 200 .075  88.6 11.4
HYDROMETER:
RDGS TEMP
24.9 23.5 .0443  72.1 27.9
23.1 23.5 .0320 66.9 33.1
19.6 23.5 .0235 56.9 43.1
11.3 23.5 .0131  33.0 67.0
8.2 23.0 .0095  23.8 76.2
6.2 23.0 .0069  18.1 81.9
5.1 23.0 .0049  14.9 85.1
4.3 23.0 .0035 12.6 87.4
PERCENT GRAVEL = .2
PERCENT SAND = 11.2
PERCENT FINES = 88.6
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U.S. STANDARD SIEVE OPENING N INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES OME | FNE CoSE | WEDUN T FINE SILT or CLAY
m PL Pl S ) NAT W% ORG,%
270 & 228 21 | PROVECT  ROCKEYE MUN. FACNWSC
CLASSFICATION
CLAY (CL), BROWN; WITH SAND VISUAL CRANE, IN
BORING NO.  10/15-12-90 SAMPLE NO. © 1A
DEPTH/ELEY 05-1.0 DATE 02 APR 90
GRADATION CURVE I LABORATORY USAE WES - STF/GL




SIEVE ANALYSIS

ROJECT: ROCKEYE MUN. FAC.,NWSC
CRANE, IN :

BORING: 10/15-12-90 SAMPLE: 2A DF: MD2991 .DAT
DEPTH: 14.0 - 14.6 DATE: 02 APR 91

NO-LIMITS~RAN GS: 2.70 est WC: 23.70 OC: 3.00
CLASSIFICATION: 448
CLAY (CL), BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: .0 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.6 gns.

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gm. or NUMBER mm FINER PERCENTS
.0 No 10 2.000 100.0 .0
.0 No 16 1.180 100.0 .0
.0 No 20 .850 100.0 .0
.0 No 30 .600 100.0 .0
.1 No 40 .425 99.8 ' .2
.1 No 50 .300 99.8 .2
.1 No 70 .212 99.8 .2
.2 No 100 .150 99.6 .4
-4 No 140 .106 99.3 .7
' .8 No 200 .075 98.5 1.5
HYDROMETER:
RDGS TEMP
28.7 23.0 .0423 83.8 16.2
27.5 23.0 .0304 80.3 19.7
25.1 23.0 .0221 73.3 26.7
18.8 23.0 .0122 55.0 45.0
15.0 23.0 .0090 43.9 56.1
12.4 23.0 .0065 36.4 63.6
11.0 23.0 .0047 32.3 67.7
9.8 23.0 .0033 28.8 71.2
8.2 22.0 .0014 23.6 76.4
PERCENT GRAVEL = .0
PERCENT SAND = 1.5
PERCENT FINES = 98.5
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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 OME | PNE O] VEDIUN I FINE SLT or CLAY
m PL Pl S NAT W% ORG.%
270 &t 37 >0 | PROJECT  ROCKEYE MUN. FAC.NWSC
CLASSFICATION
CLAY (CL), BROWN VISUAL CRANE, IN
BORING NO.  10/15-12-90 SAMPLE NO. 24
DEPTH/ELEV 140 - 146  DATE 02 APR 91
GRADATION CURVE I LABORATORY USAE WES - STF/ GL




SIEVE ANALYSIS

OJECT: ROCKEYE MUN. FAC. ,NWSC

CRANE, IN
BORING: 10/15-13-90 SAMPLE: 1A DF: MD2991 .DAT
DEPTH: 2.5 - 3.0 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 15.80 ocC: 6.20
CLASSIFICATION: 464
GRAVELLY SANDY CLAY (CL), BROWN VISUAL

TOTAL WEIGHT OF SAMPLE: 334.4 gms.
PARTIAL WEIGHT AFTER SPLIT: 51.2 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE

gn. or NUMBER mm FINER PERCENTS
.0 1 in 25.000 100.0 .0
16.2 3/4 in 19.100 95.2 4.8
5.9 1/2 in 12.500 93.4 6.6
4.7 3/8 in 9.500 92.0 8.0
10.5 No 3 6.350 88.8 11.2
6.9 No 4 4.750 86.8 13.2
8.7 No 6 3.350 84.2 15.8
7.7 No 10 2.000 81.9 18.1
.9 No 16 1.180 80.4 19.6
1.4 No 20 .850 79.6 20.4
1.7 No 30 .600 79.2 20.8
2.0 No 40 .425 78.7 21.3
2.2 No 50 .300. 78.4 21.6
2.5 No 70 .212 77.9 22.1
3.2 No 100 .150 76.8 23.2
4.4 No 140 .106 74.8 25.2
. 6.7 No 200 .075 71.2 28.8
HYDROMETER: .
RDGS TEMP : .
21.6 23.0 .0460 55.1 44.9
19.8 23.0 .0331 50.5 49.5
18.0 23.0 .0239 46.0 54.0
14.8 23.0 .0127 37.8 62.2
13.4 23.0 .0091 34.3 65.7
12.3 23.0 .0065 31.5 68.5
10.8 23.0. . 0047 27.7 72.3
9.9 23.0 .0033 25.4 74.6
8.3 22.0 .0014 20.8 79.2
PERCENT GRAVEL = 13.2
PERCENT SAND = 15.6
PERCENT FINES = 71.2
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U.S. STANDARD SIEVE OPENING N INCHES US. STANDARD SIEVE NUMBERS HYDROMETER
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CRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ORE | FNE COARSE_ | MEOIM [ FINE SLT or CLAY
LL PL Pl GS NAT W,%2 ORG,X
| 270 & 158 62 | PROECT  ROCKEYE MUN. FAC.NWSC
CLASSFICATION
GRAVELLY SANDY CLAY (CL), BROWN VISUAL CRANE, IN
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO.  10/15-13-90 SAWPLENO. 1A
DEPTH/ELEV 25 ~ 3.0 DATE 02 APR 91
GRADATION CURVE l LLABORATORY USAE WES — STF/GL
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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CONPS Of ENGINEERS

3309 HALLS FERRY AOAD
VICKSBURG, MIS3ISSIPPI 39140 Q199

AEPLY TO
ATTENTION OF

23 August 1991

CEWESEE-A

MEMORANDUM FOR MR. ROBERT MAGEE, US ARMY ENGINEER DISTRICT,
WILMINGTON, 69 DARLINGTON AVENUE, WILMINGTON, NC 28403

SUBJECT: Data validation for Site 3 (Rockeye), Crane sampleé
collacted 9/05/90 - 10/15/90

1. Conpleteness check .

a. All samples and analyses have been processed.

b. Data reported included copies of all chain-of-custody
records received from the field. QC results for blanks,
spikes, duplicates, and standard reference materials were

- included in the data report.

c. Procedures specified in the project planning were followed
with the exception of Tin that was run by plasma emission
spectrometer. An explanation of deviation was given in
previous reports. :

d. A review of raw data sheets shows that all calibrations
‘were performed in accordance with SW-846 procedures.

2. Data were evaluated with respect to detection limits. All
data were reported at or below contract regquired detection
limits. :

3. Data were evaluated with respect teo control 1limits for
duplicates, spikes, blanks, and surrogates. The following
problems were noted and corrective actions Llaken where
appropriate:

a. On several samples for Base Neutral/acid extractables,
(ALG sample numbers 7545,7546, 7547, 7721, 7722, 7773, 7780,
7783) the p-Terphenyl-d,, surrogate was high outside the
acceptable range and for some samples (ALG sample number
7721, 7618, 7625, 7662, 7784, 7786,7779,7780, 7783, 7803, 7442~
77477441lm 7559, 7545-7547 7410,7412-7417, 7545-7547) there were
low internal standard recoveries. Samples were reun and yielded
essentially the same results. Reagent blank samples
were within range. The high surrogate values and low internal
standard recoveries were attributed to matrix effects.

b. Low internal standard areas were obtained for volatiles
analysis of ALG sample numbers 7411, 7414,and 7417. Samples were
reun and the problem persisted indicating a malrix effecl since
other samples in the group were within acceptable limits. Samples
7816 and 7817 exceeded the holding times by two days for volatile

- analysis due to instrument procblems.

INEORMATION

HYDHAULILS GEUO1LUNNICAL STRUCTURES ENVIRONMENTAL COAGTAL CNGINCCRING
TECHNOLOQY LADONATONY

LABQRATORY LABOKAIOHY LABORATORY LABOHAYOMY REBEARCH CENTER

D2 )
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c. Antimony spikes were ommitted from the ICP digestions
for sample delivery groups 9/10/90, 9/05/90, 9/06/920, 9/08/90,
$/13/90, and 10/14/90. Post digestion spikes were run with these
samples. .

d. Interference check samples were not run with the ICP metals
analyses because the laboratory supply was depleted. A new
supply had been ordered prlor to the beginning of this project,
but the company misplazaed the order.

€. Cr, Co, Cu, Pb, Ni, and Zn were omitted from the spiking
solution used for ALG samples 7433-7437, 7448-7455 and 7548-7552.

4. All samples were analyzed within acceptable holding
times except as previously noted.

5. Data for QA samples were within acceptable limits.

Lo L.

ANN B. STRONG
. Chiaf, Analytical
' Laboratory Group

Appendix D Validation Report
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swio4 Apoisn) jo uiey) 3 xipuaddy

CTRR Ir T les were o7 KEEP

USAE WATERWAY ™

PERIMENT STATION

or @, - 5O we Resaryple CHAIN OF Ch...ODY RECORD
‘| PROJECT NAME Souty STReERM . :
SITE ‘D" Rockeye  pren  (CEANE) 4
SMZL?: (Slgna% . ST 10F3| 62
~ ;< REMARKS
‘ 4,(,44 (o]
5 . ”'/M“’” =§ 7350- 7329
DATE TIME SAMPLE ID 70~ TY/3
55T : 19/8- 7923
9-5-90 .0 D-0-0 1 3R
9-% 50| Fetks| D-o-o 2V
_ q-"5—7o ol D-\-0 A 3R
- 10:)5 | D-2-0 .
' [ o023 | »oz-0 ’
! 10:2¢ | B-wv-0 "
' 10:35 | D-s-0 '
: 103 D-o-\
! 10:40 D-i-1 "
' |0: 5D D-2-| "
! 12135 "] Doz 131R
G-&-50| 122sl7P Doz 2.V
;-5:—70 12: 40 D-4-\ 1 ™R
12145 D-5-| ’
v ] 192:50 D-0-2 I N
" 1455 D-\-2 [ . ' .
Relinquished by: (Signature) Date /Time 7Mi’iﬁelved by: (Slgna;ur/e) Relinquished by: {Signature) Date /Time Recelved by: {Slgnature)
-~ ﬁ : t
g M& i
Relinquished by: (Slgnature) Date /Time 7 Recelved by: (Slgnature) | Relinquished by: (Signature) Date /Time Recelved l_:y: ‘SlgnaNre)
Relinquished by: (S!énature) Daste /Time Recelved by: (Signature) Date /Time Remarks
WES ::'“.2196 PREVIOUS EDITIORS GBSOLETE g
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€3

© JAaKSe ‘oks WEKC wNny

an' £ so wi

Aees

USAE WATERWAY

" *PERIMENT STATION

wes "™ 2188

R Nov a2

PREVIOUS EDITIONS OBSOLETE

LeSample  VOlatile s - CHAIN OF Cu_ ./ODY RECORD
‘] PROJECT NAME . SourH STREAM
sire D Rockeye  prep (cewe) 2
SAMPLERS: (Slgnatur . SHeel 20F3| &2
/%'/:’Z D g E REMARKS
N A4 , 8
DATE TIME SAMPLE ID
_9-5-90 \200 D-2-2 | R
. n \3 0 S D-3-2 W
' 1310 | Dp-u2 ]
. \375 D-5-2 "
i \320 D-0-2 "
) (325 | D-1-3 R
G¢ 7o B | p-v-32 2V
g-5-go| 330 | P-2-3 1 3hK
" 1335 P-3-> L
" 1340 D-y4-3 "
Y 1345 D-5-3 '
' 1350 D-o-4 '
- 1355 D-1-4 "
Y 1400 P-2-4 "
! .05 D-3-Y4 "
| 4210 D-Y -4 - ~ -
Relinquished by: (Signature) Date /Time Recelved by: (Slgna;xre)% Relinquished by: {(Signature) Date /Time Recelved by: (Slgnstun.s)
4 /. o .
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Relinquished by: (Signature) Date /Tims Recelvad by: (Signature)
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Date /Time Remarks
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nONAR Y/ -
e,\/'_'z_ S0 we R

S MIpIE D wer—

sample Volgt1)eS  USAE WATERWAY' _PERIMENT STATION

CHAIN OF CL._JODY RECORD

[ PRodect nave SoutiF  SIRERTN

s D' Roekeye pren-  (CravE @

SAMPLERS: #Signsture) . SHeET 3 oF 3 ‘sg .
/g . ﬂ”ﬁw 2% | REMARKS

DATE TIME SAMPLE ID ‘

9-8-490 446 /51 D-y- IV
§-5-90| 1425 D-5- \ SHR.

F-¢-901 y432 Rip_Bladk v

Date /Time

Recelved by: (Signature)

Remarks

FORN

WES A Kow 2196

PREVIQUS TDITIONS OBSOLETE

Relinquished by: (Signature) Date /Time Regelved by: (Signature) Relinquished by: (Signature)

. f Ye/%
Relinquished by: (Signature) Date /Time ” Recelved by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signsture)
Relinquished by: (Signature) Date /Time Recelved by: (Slgnature) Date /Time
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USAE WATERWAY!
CHAIN OF CL._ODY RECORD

3ERIMENT STATION

WEs ™ 2108

R Mov 09

MREVIOUS EDTIONS OBSOLETS

PROJECT NAME . NORTH Z3ST S128Am e
__CRANE SI7E £ guioys preen N
SAMPLERS: nature, ~
/j g %M ' . : gg REMARKS
(> Kzé/i /4 - z 8 7380~ 7Y97
DATE TIME SAMPLE ID 714 79/ 7
7524~ 79380
G-¢ .90 0930 £-0-0 | IR
" 0730 E-0-0 2v
! 0§35 £1-0 | R
| o940 £-2-0 §
" 0§45 £-3-0 "
¥ 0950 E-4-0 "
i 0952 E-5-0 y
v 665 E-0-| h
i 0957 E~1-1 "
" 10:00 £-2-1 !
’ 1605 £=3- i
' 1005 £-9-1 2v
i 1010 E-y-f 1 he
q] 022 Ec) "
i (0129 £-0-2 -
" 39 £ -2 i , ,
Relinquished by: (Sl'gnature) Date /Time Recelved by: (Slgn;t ;«2 Relinquished by: (Signature) Date /Time Recelved by: (Signature)
. o) :
r ¥
Relinquished by: (Signature) Date /Time |’ Racelved by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Date /Time Remarks
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Ve

a . USAE WATERWAY ‘PERIMENT STATION
<t CHAIN OF CL._,ODY RECORD
PROJECT NAME Negrth E#57  STRERM .
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smpwns:p?mwre) g . S 5 MARKS
. . . RE
gy Leganes 2
DATE TIME . SAMPLE ID
G{- 50 1033 E-2-2. |>aR
T 035 2 -3-2 M
i 037 £-4-2 "
" Jo40 L£-5-2 o
" Y2 E-0-3 "
r 1050 £-1-3 !
i 1050 E-1-3 2V ‘
" ]085 E-2-3 RY3
" | 0D £-3-3 "
! Yos | £-4-3 "
D | sesem T
i 112 | Fo-y i
: 15 Ej-y.
o7 E-2-4 I
iy 11129 &-3-4 )
- 125 [ &y-y 1 | -
Relinquished by: (Slgnature) Date /Time Recelved by: (Slgnature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
- Y9/ % :
2ok
Relinquished by: {Signsture) Date /Time “Recelved by: (Slgnature) Relinquished by: (Slgnature) Dste /Time Received by: (Slignature)
Rellnquished by: (Signature) Date /Time Recelved by: (Signature) Date /Time Remarks

A Hoy 8




swio4 Apoisn) jo uiey) 3J xipuaddy

L3

USAE WATERWAY

" 'PERIMENT STATION

CHAIN OF CL_/ODY RECORD

Recelved by: (Signature)

Remarks

FORM
WES | Hov 12196

PREVIOUS EDIMONS OBSOLETE

PROJECT NAME Norrv)f &sy—~  S7REHM
g Si7E €Y pockeyus e 2
smys: {Signaty i 35
- 3 REMAR
a ﬁr gt ks
DATE TIME SAMPLE ID
7-6-99 | 25 £yl 2v
F-p-99 11130 Eox. 1312
76-90 | /435 722 Blak v
Rellnquished by: (Slgnature) Date /Time Recelved by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: (Slgnature)
PN Ay |
_/_n_g/‘g.) 14 X ARQESD
Relinquished by: (Slignature) Date /Time /Recelved'by: {Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
Relinquished by: {Signature) Date /Time Date /Time




A coTem—
COOLER RECEIPT FORM .

progect. O KAL) € ~Kockexz - A0 E

Cooler recaivedon 2, M_O emopenedm.%"ﬁ_@ M‘M

: . (signature) -
e T ree s > IR
Were signature and dete correct? NO )
2)  Were custody papers taped o lid insice cooler? @ NO
3)  Wers custody papers properly filled out (ink, signed, etc.)? --------- YES
4) Didyou s1gn custody papers in the eppropriste plece? ~==~===wacee" ES/ NO : -
S) Did;;u attach shipper's packing sHp to this form? - @ NO'
6)  What kind of pecking matérial wes used? [Damutn, «fseblls QIaZZe’
7)  Wes sufficient ice used (if appropriate)? ------—--------} ------- @ NO
©'8)  Wereall bottles sealed in seperate plastic begs? @ )
9)  Didall bottles arrive in good condition ( unbroken)? : -5 N
10) Were all bottle labels complete (No., date, signed, anal., pres, etc.)? ~---@ED N0
113 Did a1l bottle lsbels and tags sgree with Custody papers? -===========- @& wo

12) merrectbotllam&fwﬁ:etatsmdm@ - NO
13) Were VOA vials checked for absence of sir bubbles andmted if found? —---@ NO-
14) Wes & sufficient amount of sample sent ineach bottle? ----;-----;_---@ NO

Explain any dimpancis -—->

Mqﬂw
#3 M“,Q.,, ,QM.T, ol ﬁ-w |

Appendix E Chain of Custody Forms



sSwio4 Apoisn) jo uiey) 3J xipuaddy

63

USAE WATERWAY - . {PERIMENT STATION
CHAIN OF Cu_fODY RECORD

wes " 2108

R Hov 8

PROJECT NAME A/wSC C WEST™ STRERM
ceams. S,7e- A" Rocke/e V‘ g
SAMPLEBS (Signature) < Sz
et &w-————’ . dg REMARKS
y -
/% 7 - 8
DATE TIME SAMPLE ID
. LABIP 7432 . 7997
F-%-9° /Y420 “HA-0-0 Ionre
" (420 4-©-0 2 v
" 417 A-/-o [ e
" (424 A-2.0 1
; 1y 20 A-3- o l
I /426* A-4-o 1
" 2s Aol "
M /428 4 -7-1 o
! 430 A-2-4 !
R ~3/ A-3-/ "
" /Y338 4= 4=/ I
v /438 A= S~/ 2V
" 1433 4-0-2 [T
e 1436 4-/-2 ."
" /442 N-2-2-
' [l / ‘/‘/ 3 ;} - '3_ 2. vy } .
Relln?:lshed by: (Signature) Date /Time Recfelvad by: (Slqr}a/t,n//r/efo Rellnqulshed by: (Slgnature) Date /Time Recelved by: (Slgnqmrf)
: Vi LN O ,
Rellnquished by: (Signature) |  Date /Time / Recelved by: {Signature) | Relinquished by: {Signature) Date /Time Recelved by: {Signature)
Relinguished by: (Slgnature) Date /Time Recelved by: (Signature) Deste /Time Remarks




ol

swi04 Apoisn) jo uieyy 3 xipuaddy

USAE WATERWAY
CHAIN OF CL._. ODY RECORD

\PERIMENT STATION

PROJEC‘I’ NAME A’”’<¢~

wmrlf STRGA»

WES 2186

N Hov 8

PREVIOUS EDITIONS OBSOLETE

wesr
ceave * Sere g au/ S17E .4’ ,{’o clreye g
SAMPLERS (Slgnature < 62
;\Zgﬂ/ %4 S gg REMARKS
7 J - 8
DATE TIME SAMPLE ID '
F-3-G° /444 A2 B
" /445 A-o-3 !
" /444 A-/-2 L
': /5438 4-2-2 I
' /455 A-3-3 "
" (452> A~ _3 2V
o 955 4-4—3 [ xr . <
i /50 TRy Blanic Lv Mol Lo dop.
9-1e.50| O F35 B-o-o Ter: : &
" 0835 B-o-o av
v 0832 B/~ L
" | egzz | £-2-0 !
i 6837 R.D-©O ]
v o839 F-#-0 !
o 08Ye g-0-/ .
" 08¢ 2 B/=-/ .
Relinquished by: (Signature) | - Date /Time Recelved by: (Signajur Relinquished by: (Slgnature) Date /Tims Recelved by: (Signature)
. o .
Relinquished by: (S!gnature) Date /Time 4 Recelve&l by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Dste /Time Remarks




Swio4 Apoisn) jo0 uiey) 3 xipuaddy

i3

t

USAE WATERWAY .

~PERIMENT STATION

CHAIN OF Cu._./ODY RECORD

" Racelved by: (Slgnature}

. Norr it
PROJECT NAME NWSCC W M‘d
QRANE Ty, '?m o
SMPg_?ldgnature) . S z
. 3 REMARKS
S=-NE—
DATE d TIME SAMPLE ID °
7 -16-98 O8BY3 B-2- [ AR
¢ 0897 g.2_) I
A
' 9847 R -u-| [
:‘ o&er B ~u+ 2v Lirial Bacd
! OH A3 R-o-2 ¢ O
v 08s 7 B-{-2 "
A o859 B -2 "
“ a7e / B -2-2 t
! s9e3 B-y-2 "
“ o 7' ' B - D __3 ’(
" 01.2 B-[-2 7
! o Z-2-3 !
! 0927 B-3-3 "
. ofe] B-3-3 2V .
" 092° B-y-3 1ome
A 2530 ZRg BLawi LV LDhoceed) le g oo
Relinquished by: (Signature) Date /Time Recelved by: (Slgnat/uyga)?a Relinquished by: {Signature) Date /Time Recelved by: (Slgngture)
7Y '
B 4 (tibadon
Relinquished by: (Slgnature) Date /TIime ‘Relinquished by: (Signature) Date /Time Recelved by: (Signsture)

Rellnquished by:

{Signature)

Date /Timse

Recelved by: (Signature)

Date /Time Remarks

WES 2188

R Hov 89

PREVIOUS EDITIONS OBSOLETE




(A%

swio4 Apoisn) jo uley) 3 xipuaddy

USAE WATERWAY"

XPERIMENT STATION

, CHAIN OF C. ODY RECORD
PROJECT NAME A/ WS CC
C\V‘ane-‘OLd‘ QIKIe Eanqe g
SAMPLERS; 7 (Slgnature) . i 6z
/ ‘ 5 . G REMARKS
Err)frrie zE
14 /4 8
DATE TIME SAMPLE ID
A-1-96| [l00 07/09~13-90 Mol | |
T-1-92] 11 1S N Ne2| |
q-1-9p I3 /] Na3 {
?-1-90 lt3o 1" Mo 4 {
9-1-4p L[ 45 ' M 5 {
§1-9| (145 ‘! MoSV | 2
g-7-90 Yoo LemsqaTs” a
~ J-7-90| /4 p0 7Ri1p. Blalic 4 ./Ajpujfﬂéu W&ﬁqo

wes "™ 2108
&

A Hov

PREVIOUS EDITIONS OBSOLETE

Relinquished by: (Signature) Date /Time Recelved by: (Slgng/wref Relinquished by: (Signature) Date /Time Recelved by: {Signature)
/%0 .
O LT,
Rellnquished by: (Signature) Date /Time ” Recelved by: {(Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
Relinquished by: (Slgnature) Date /Time Received by: (Signature) Date /Tllme Remarks




project: CRAv T -Fock e VE { /catb. ovp A1RE R

Cooler recaived on _ 227/ %0 mopenwmmwmw

1)

2)
3)
4)
S)
6)
Ep)
8)

/

/7 9)
T, 10)
1)
12)
- 13)
14)

.COOLER RECEIPT FORM

(signature)

Were custody seals cn outsice of cooler? ' E/YE?) NO

If YES, how many and where?

Were signature and dete correct? NO
Were custody papers taped to lid inside cooler? ===-=====zemcnmnv SE
Were custody pepers properly filled out (ink, signed, te.)? ====-=ene YEs ()
Did you sign custody papers in the eppropriate plece? ------------- @ NO
DI0you attach shippers packing S1p 10 this f0r? ~--mmmmmmmmmmmm ) v’
What kind of pecking material wes used? %&m_)a.mm.ﬁ:fw /Véu'&./
Wes sufficient ice used (if appropriate)? -~-- - . @ NO
Were all bottles sealed in separate plastic bags? @ N
Did all bottles arrive in good condition (unbroken)? ' B I %
Were all bottle labels complete (No., date, signed, anal., pres, eu‘.)?. ---~(YES) NO
Did 1 bottle labels and tegs agree with custody pepers? =-=~=====-=~ (B w
Were correct bottles used for the tests ingicated? ‘ U

Were VOA vials checked for absence of air bubbles and noted if found? > W
Wes a sufficient amount of sample sent in each bottle? ~===m=m=eana- YE_S NO

Explain any discrepancies ~-->

—enZzA %xkg,;rw/.

#7

Appendix E Chain of Custody Forms

E13



1A%

-

" USAE WATERWAY

‘PERIMENT STATION

CHAIN OF C. ,ODY RECORD _

WES '“‘““2198

R Kov

PREVIOUS EDITIONS OBSOLETE

PEpTTES

| PROJECT NAME MVw S &L ERST SIReH
' e ¢ Sire ' foclasye : 8
SAMPLERS; tre) ——2 g S Z
) 5 EMARK
<o, Tu. /__ Aﬁd,vqé gk REMARKS
o
DATE TIME SAMPLE 1D
ABID _7523. 755¢
q-13-90| O9 45 C-o0-© /
< O 945 C-s-0 2V
( 0946 C—l-o !
) pa47| ¢-s-0 /
{ 095 C-3-o i
/ 0485~ C-.t_o |
{ 0957 C-o-1 r
N 04958 -yt l
({ looco C-2-/ (
) {00 2. c -3~/ |
/ [062 . Sy (
/ oo 3 -4 2V 2
‘ (005 C-o-2 {
[ (001 C-f-2 l
X (009 C-2-2 |
> g-13-9%l _1oj0 c-3-2 ! , _
§ Relinquished by: (Slgnatura) Date /Time Recelved by: {Slgnature) Relinquished by: (Signature) Date /Time Recelved by: (Slgnature)
e ?
5 ?@.&u 7)7/«7‘»94 7-13-14|(339 ,
m Relinquished by: (Sidrfature) Date /Time “ Recelved by: (Signature) Relinqulshed by: {Signature) Date /Time Recelved by: (Signature)
; Relinquished by: (Signature) Date /Time Recelved by: (Slgnature) Date /Time Remarks
[=]
£
g
a




S13

swio4 Apoisn) j0 utley) 3 xipuaddy

’

PROJECT NAME '

USAE WATERWAY .- PERIMENT STATION
CHAIN OF CL_'ODY RECORD

NWSC, Creve,+r.
Rocteey e Myw. Fac. Site” C” Scvrepe ST+ g
SAMPLERS: (é!gnamre)' 0 5%
L . —/? /10/74(,.% gg REMARKS
DATE TIME SAMPLE ID ’
9-=(344 Jois C-y-2 [
S lo4s” C—o -3 I
N 1049 c-/-3 l
< (o448 C-2-3 {
/ 044 C-3.3 | I
) (09 c-3.2 zv | 2 ke,
( [oSO Ciy-3 : : Brod
/ (109 Packeipo yad g (| 1\
> oz Izmlcl;roua_zﬂﬂ-z. [
9-{%-9e [ (o4 Back7muﬂd#.? !
Relinquished by: {Signature) Date /Time Recelved by: (Signature) Rellnqulshed by: (Signature) Date /Time Rece&ed by: (Signature)
st Bt | 971015341/
Relinquished by?’(Slgnature) Date /Time Recelved by: (Signature) Relinquished by: (Signature) Date /Time Recelved by: {Signsture)
Relinquished by: {(Signsture) Date /Time Recelved by: (Signature) Date /Time Remarks
WES :::‘“2196 PREVIOUS EDIMONS oasa.m




COOLER RECEIPT FORM
Project : C/Q,él/yz__ ﬁOC/(’EVg

Cooler recsived on /2D mopmeum_%%_wm/

(signature)

s e
Were signsture end cete correct? dES No
2)  Were custody papers taped to lid inside cooler? ; —-—- @ NO
3)  Wers custody papers properly filled out ( ink, signad, ete.)? ===~ (€S ™o
4) Didyou 3ign custody pepers in the appropriate plgce? ------------- @ NO -
- S) Dla;;u attech shipper's packing s!ip to this form? =e==-mmmmevcccaaa @ NO
6)  What kind of pecking material wes used?
) Was sufficient ice used if appropriste)? -- -@E5) o
8)  Were all bottles sealed in separete plastic bags? S o i
) 9 o all bottles arrive in good condition (unbroken)? ~------ - YES ()

10) Wereall bottle labels complete (Na., date, Signed. anai., pres, etc.)? =-=- {ES) NO

11} Didall bottle labels and tags agree with custody papers? ==-----------(YES? NO
12) Were correct bottles used for the tests indicated? 4ES) Mo

13) Were YOA vials checked for absence of air- bubbles and noted if found? ~~--(¥ES) NO
14) Wes asufficient ameunt of sample sent in eech bottle? ----'-------_--- (@ NO.
Explain any discrepancies ~=-> :

#? loa ale fo b C~3-5 e B s

w%wm -
C~<{-3 L

E16 Appendix E  Chain of Custody Forms




swio4 Apoisn) jo uiey) 3 xipuaddy

L13

ANY

A >, ‘ USAE WATERWAY' .. PERIMENT STATION
e . . CHAIN OF CL._ODY RECORD
PROJECT NAME (Swwmu #70//5]
WSO ceane . fockeys Qo= g (y
s%s: (Slgnetyre)  _ R ‘55 Y4
L et ok P o/ \y‘v REMARKS
DATE TIME SAMPLE ID o/ &4y
16-12-90 | idox |I10fis-ii-90 H 2. |1 114
" e \OIIS—Hf‘?o ® oy 2 | 1A
h Iyis i0/is ~f{~q0 ** 2 2. |V T
' U300 |tofig <(1-¢o E4 2. |V A
v 14zs [ velist li~fo 4y 2 | |
Jo-ir-90| 1015 | 10fig-12-90 **1| 2 || T4
' 1017 | \Ofis- (2 -Go *2 z [ [
" 1050 fofic —j2-§o 3 - |- ol et |
- Iss I19/1§ < 12-90 4. 2 |v T
_ i 1055 | 10/Is 1250 H4v 2 i
b-15-99 | 0%37 TRy Bk 2 B olle

Date /Time

wes " zig8 *

R Now &

Relinquished by: (Signature) Date /Time Recelved by: (Signature) | Relinquished by: {Signature) Recelved by: (Signature)
Lo . ) # - .
; o 1o)is-99 JouS cﬂf@r@ﬁ"
Reliriqished b/ {Signature) Date /Time " Recelved by: (Slgnature) Relinquished by: ({Signature) Date /Time Received by: (Signature)
Rellnquished by: (Signature) Date /Time Racelved by: (Signature) Date /Time Remarks




8li3

swi104 Apoisn) jo uley) 3 xipuaddy

USAE WATERWAY :“-'PERIMENT STATION

WES 2196

A Nov 0

PREVIOUS EDITIONS OBSOLETE

. CHAIN OF CL./ODY RECORD A3
PROJECT NAME (swmu¥ [o/is )
NWSC. CRANE:  KRokeys Ares o b
SAMPLERS: (Slgnature) . ’ 35'_ y/ &
. dE 0 5 @/ ~ REMARKS
T2 5| S
DATE " TIME SAMPLE ID
Y 7759~ 7827
jo-w-Go | /00O |0/is-08-40 #/| 2 V]
" 0955 | 10/i5-08-96 &IV | Z V7
jo-u-90] og4s | \ofis-09-To % 2 4
" o 340 | 10/i5-09-90 #lv 2 | 1V ‘
[0-14-90] ;020 [\ofi5~10-90 #| z v |11
10-14y-90| jo25 j0/15- Io-90 ¥ 2 vt AT
"1 1040 | iv)is-j0-90 *3 2z 1 | g1
i 120 | j0oft6-1o-90 ¥4 2 |1 [ A4
" s 10/i5-10-90 %4/ | 2 %
Jo-14-90 | 1330 REINSHTE “0 3 B 004
[0-15-Go| o525 7L Blan) K 2 Bl
{Rellnquished by: (Signature) Date /Time Recelved by: (Signature) Rellnquished by: (Signature) Date /Time Recelved by: (Signature)
. - A i .
ﬁé'h"dmw;- /0&5/?0 2930 )
Relindlished &7: (Signature) Date /Tme | Recelved by: (Signature) Relinquished. by: (Signature) Date /Time Recelvad by: (Slgnature)
1 Relinquished by: (Slgnature) Date /Time Recelved by: (Signature) Date /Time Remarks




swio4 Apoisn) jo uiey) 3J xipuaddy

6L3

USAE WATERWAY

- 'PERIMENT STATION -
CHAIN OF CL_/ODY RECORD

LEwnt 6 75)

PROJECT NAME
MWSC CenE § Rockeys ARER 2
SAMPLERS: (Slgnature) « ’ 55 9 b
%E &(9 . g NAYARYE REMARKS
—=7 % 8 VA
DATE TIME SAMPLE 1D WAV
jo-13-9o| 1014 | 10/j5-13-90 #/] | 2z || |V
" 102e | jofis-13-90 %2 | 2 | Y
” 1025 | jol15-13-90 *3 2. |1 [~
7 /023 | /0/i5-13-9° ¥3v | 2 v
10- 14~90 1405 5. 776" G-1 [ .
" (415 | sax'e” G-2 l
i /1410 siE ‘8" &-3 I
" 1420 Sit€ ‘6"  G-4 [ .
c-15-40 | 644S 772, Blanic 2 Beddle
Relinquished by: (Slgnature) Date /Time Regelved by: (Slgnature) ﬂ‘ellnqulshed by: (Signature) Date /Time Recelved by: (Signature)
%‘PA / 0//“(/ 70[¢b0 . _/)m_J
Relinqdished by: ASignature) Date /Time "Recalved by: (Signagure) Relinquished by: (élgnalure) Date /Time Recelved by: (Slgnature)

Rellnquished by: (Slgnature)

Date /Time

Received by: (Signature)

Date /Time Remarks

R Nov &0

PREVIOUS EDITIONS OBSOLETE




0¢Z3

swio4 Apoisn) jo utley) 3 xipuaddy

R ‘ USAE WATERWAY ~ .'PERIMENT STATION
- CHAIN OF Cu.._.ODY RECORD
PROJECT NAME Cswmd #0715 '

AN

L MWSC CcrRaNE . ReckiEyE  ARER @ 9
'SAMBJERS: (Slgnature) ' ‘ég AY
y - Y ¢ REMARKS
~ OE 3\ \Y)
4 R 25 | AV /UQ‘ VA
DATE TIME SAMPLE ID . T/
0-13~-40 50 | \oli5-02-q0 | 2 (v |v
u nss \OfiIS-02-qo#2 | 2 |[v] |/]V]
. 53 10/IS-02.~ qo ¥2y | 2. ] i
\0-13-Go [ /41D \o/iI5-07-90 #| 4 i
o l4os 1o/15-67-90 =WV | 4 7
10-13-90 | (530 REI\NSATE 4 Be e
[0-15-66 | 0Gys YRp Bl 2 v 5,1/,/,&‘/ e lreall bnkor az.u‘%
j v <
S
Rellnqulshed by: (Signature) Date /Time Recelved by: (Signature) Rellnquished by: (Signature) . Date /Time Recelved by: (Slgnsture)
‘- J I’ - .
19)15-70|095 KZ{M,QOJ s
(Signature) Date /Time Recelved by: (Signature) | Relinquished by: (Signature) Date /Time Recelved by: (Signature)
Rellnquished by: (Signature) Dgte /Time Recelved by: (Signature) Dste /Time Remarks

wEs "™ 2108

R Hov &0

PREVIOUS EOITIONS OBSOLETE




'l)

2)
3)
4)
$)
6)
7)
8)
9)
10)
11)

oroject: _CARwe. Aoctrsye ' v
Cooler r@iMmMmmmMMw@ﬁmw
Were custody seals on outside of cooler? : : :(\22 )
If YES, how meany end where?
Were signature and dote correct? @ NO
Were custody papers taped to lid inside cooler? @ NO
Were custody papers properly filledout (ink, Signed, 6t6.)? ========= & N
Did you sign custody papers in the eppropriate place? --;---' -------- @ NO
Did you attach Shipper's packing slip to this form? @ no
What kind of pecking meter el wes used? WW
Wes suff-icient ice used (if appropriste)? -~- - - @ NO .
Were all bottles sealed in separate plastic bags? ' & no
DIg all bottles arrive in good condition (unbroken)? et (S MO
Were all bottle labels complete (No., date, signed, anel., pres, etc.)? ==--(ES N0
Did all bottle labels and tags agree with custody papers? e=====emeem-" @ NO
Were correct bottles used for the tests fndisted? -==- -5 Mo

12)
13)
14)

COOLER RECEIPT FORM

Were YOA viol checked for absence of g bubbles endroled i found? ~-—~ES) N0
Was 8 sufficient amount of sample sent in each bottle? e @ NO

Explain any discrepancies --->

Appendix E Chain of Custody Forms

E21



(A4

swio4 Apoisn) jo uiey) 3 xipuaddy

USAE WATERWAY'

" PERIMENT STATION

CHAIN OF CL.(ODY RECORD L3
'PROJECT NAME A ) wsc, Crave yFh ¢
: R.,c.lceye Muw. Fac. g \7406
SAMPLERS: (Slgnature CH W
sa- Lo . 23 A,;)a.«.:]z“ gE /U REMARKS
patE | TmE il SAMPLE ID 8 Ab Q)Q\QIX %
7657 JeeZph
92590 (230 E-1 L. “A 1T
N [23 0 F -1V [ (
1" 1230 F-3V L
" 1230 E-2 | “ 1]
I 1230 £-3 / 1A

FORM
WES A Kov ”2196

PREVIOUS EDITIONS OBSOLETE

Relinquished by: (Slgnature) Date /Time | Recelved by: (Signature) Relinquished by: (Slgnature) Date /Time Recelved by: (Signature)
Bt [Bayatt 9-154d 306 . ! |

"Relinquished by: (Slg“ture) Date /Time 7 Recelved by: ({Signature) Relinquished by: (Signature) Date /Time Recelved by: (Signature)
Relinquished by: (Signature) Date /Time Recelved by: (Signature) Date /Time Remarks




COOLER RECEIPT FORM
Project : CLAve —Kotey &

Cooler recsived on 7 wopenedon' 27/ 70 WM&M
- C@' Kﬂ;,m,”

(signature)

1) Were custody sesls on outside of cooler? . {5 NO

If YES, how many and where? _/...b(azu"_x‘;l@__

Were signature and oste correct? @ NO
2)  Were custody pepers taped to lid insice cooler? ES) NO
3) Wers custody papers properly filledut (ink, signed, ste.)? —----=-== (YES) NO
4)  Didyeu sign custody papers in the eppropriste place? -======eemmmm @ NO
5) 'Dld:/;u attach shipper's packing slip to this form? ---------‘—---.—--@ NO
6)  What kindof packing materis] wes used? .Aﬁ‘a:;&um&%ﬁ. :
7). Wes sufficient ice used (if appropriate)? --- - YEs @@
8)  Wereal botlles sealed in separete plastic bags? === s N
9) 'Didall bottles arrive in good condition (unbroken)? - {5 o
10) Were all bottle labels camplete (No., date, signed, anal., pres, ete.)? ——-~(¥E9 N0
11) Didall bottle labels and tegs agree with custody papers? =========mm== YES (O
12) Were correct bottles used for the tests indicateq? ---~- @9 no

13) Were YOA vials checked for absence nf air bubbles and noted if found? ---(@ NO
14) Wes 8 sufficient amount of sample sent in each bottle? -—-—-=--=-=-== R @

Explain any discrepsncies --->

“ 1l Vor palo «coc MMMOW/&“W'QZ/

/&W it i A Qorue? LD 1020

R4 oo ks —ned Qentcn Bep

Appendix E Chain of Custody Forms
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vZ3

swuo4 Apoisn) jo uiey) 3 xipuaddy

O]

R

USAE WATERWAY -

PERIMENT STATION

CHAIN OF Cu./ODY RECORD

PROJECT NAME MWSC,

[rbl
Do cheye /"7%/» /-Laf

A

1

g Y
SAMPLERS: (Signatyre 52 X :
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COOLER RECEIPT FORM

Project : CXhve_ KockEyT

Cooler rmivﬁmMWmnﬁmmwm |

1)

2)
3)
4)
S)
6)
7
8)
g
. 10)
11)
12)
13)
14)

(sigmm;re)

Were custody seals on outside of cooler? @ NO

If YES, how many and where? ép—M_ﬂcﬂl—{—

Were signature and dete correct? @ NO
Were custody papers teped to 1id inside cooler? & v
Were custody pepers properly filled out (ink, signed, 6t6.)? ====m==n= (& w0
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Wes sufficient ice used (if appropriste)? --- S -8 o
Were all botlles sealed in separate plastic begs? - @ - NO
Did all bottles arrive in good‘condltlon L ) R — @ NO
Were all ottle labels complete (Mo, cate, signed, ana., pres, e12.)? === YE5) NO
Did all bottle labels and tags agree with custody papers? —--~=~=ee=cex NO
Were correct bottles used for the tests mdxcated” - :E - NO

Were YOA visls checked for sbsence ofsirbubbles nd noted if foure? ----@ NO
Wes a sufficient amount of semple sent in each bottle? ~========e=oac @ NO

Explain any discrepsncies ==->
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COOLER RECEIPT FORM

lPr-O]ect; CK%/VC \/?OC/(E—YE

Cooler receivedm%uﬂopenedm ?A,%/ by

1)

2)
3)
4)
©5)
6)
7
8)
- 9)
10)
1)
12)
13)
14)

(signsture)

Were custody seals on outside of cooler? -~ — NO
s paty

If YES, how meny snd where? __/_

Were signature and dete correct? @ NO
Were custody papers taped to lid insice cooler? =====n=======---=- (¥£S) NO
Were custody papers properly filled out (ink, signed, 6t.)? ~----==== @ NO
Did you sign custody papers in the appropriste place? ====mmmmemmmm @& N
Did;';u éttmn shipper's packing sMP 10 th1S fOFM? ~=memmememmaxaw- S No

What kind of pecking material wes w«#&é&aﬁ_@m@

Was sufficient ice used (if appropriste)? —~e~cocceeaaao - -~ YES @7
Yere all bottles sealed in separete plestic begs? - @ -NO
Did all bottles arrive in good condition ( unbroken)? -=- (£ o
Were all bottle labels complete (No., date, signed, anal., pres, etc;)?. ——-- NO
Did all bottle labels and tags agree with custody papers? ---------’-“-@ NO
Were correct bottles used for the tests indicated? : S o

Were YOA vials checke? for absence o s bubbles and noted if found? ~~~—(7ES) N

Was a sufficient amount of sample sent in esch bottie? mmm—ssemcmeee- @ NO

Explain any discrepancies --->
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Naval Facilities Engineering Command Comments
and Replies to Internal Draft, RFI Phase II Soils,
Rockeye Munition Facility Report for
SWMU 10/15, Naval Surface Warfare Center Crane, Indiana, USAE-WES,
November 1991

A. General Comments (Pg.l and 2 of comments)

Comment 1

INTERNAL. should precede DRAFT on the cover page. Headers (top-left and
top-right) should not be included in the report cover page. The date should
be listed on the cover page either below CRANE, INDIANA OR PREPARED FOR...

A copy of the Army Corps transmittal letter and accompanying distribution
list must be bound in the report ahead of the cover page. The transmittal
letter, attached to each report, will be a reproduction of the original letter
bound in one of the copies sent to the Northern Division. The letter will be
From: Army... To: Northern Division...

The proper SWMU name, based on the permit and NORTHDIV, is Rockeye, not
Rockeye Munitions Facility. Please revise the cover text accordingly. The
cover pages to the USAE-Wilmington reports and work plans should be
consistent. The OBP Report (SEP ’'91), which omitted the date on the cover, is
preferable with the title Installation Restoration Program -

Corrective Actions on the top of the cover page.

Response

The report has been modified as suggested.

Comment 2

Place the executive summary after the Table of Contents, proceeding the
"LIST OF ACRONYMS/ABBREVIATIONS. NAD on Page 44 should be "Naval Ammunition
Depot," not "Naval Army Depot."

Response

The report has been modified and corrected as suggested.
Comment 3

The grammar of the report requires improvement. Grammatical errors and
poorly constructed sentences were found throughout the report. The report

must be proofed for grammatical and technical accuracy prior to submission to
the Navy. :

Response
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The report has been proofed and improved as requested.
Comment 4

The statistical analysis of the data is inadequately explained and
requires significant revision. The statistical analysis of the metal data
seems to be obscuring rather than assisting data interpretation. This occurs-
-in part--from poor experimental design; in particular, the treatment of the
background concentrations of the metal contaminants does not seem correct.

Response

Comparison of background concentrations of metal contaminants has now been
made using subsurface soils data from the Ammunition Burning Ground (ABG) and
the 01ld Rifle Range (ORR). Also, surface samples from Background North (BN)
were included with Area C surface samples to give a larger and more
representative number of samples for comparison purposes.

B. Specific Comments
1. Page i
Comment 5

The first sentence is awkward in its presentation o the acronym NWSCC.
NWSCC should proceed Naval Weapons Support Center Crane (NWSCC). The second
paragraphs incorrectly correlated a hazardous waste disposal unit with a SWMU.
Please delete the last sentence of the paragraph and revise the 2nd: "...to
be done at its Solid Waste Management Units (SWMU)." The third paragraph
called the SWMU the "Rockeye Munitions Facility." That is not the SWMU name
and if used it should be explained why it is different than the SWMU name in
the permit.

Response

The report has been revised as suggested. Also, the name has been updated
to reflect the current installation name.

Comment 6

The fourth paragraph associated the entire Rockeye operation with a sump
operation. The reader is not told why the RFI was centered around a (past
and/or present?) sump operation. Was the sump the only potential source of
contamination? If so, specify the source which limited the area of
contamination to the sumps. Please rewrite and briefly describe the
significance of this operation. Specify the consequence of such an operation
and state where the waste water was (and is) discharged.

Response

Historical treatments of the site (Navy and Army Initial Assessments)
indicate that all wastewater from the Rockeye operation (tray wash and
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baghouse) was discharged into the sumps. When the sumps filled, they were
allowed to discharge to drainage ditches and north and south streams.
Indications are that the pathways of all surface discharge were to these two
offsite streams. Surface discharge was considered the pathway of concern. As
presented in the Work Plan, the RI was designed to examine these routes and
associated structures. The operation, past and present, is discussed in
Section 1.3.0. and, as requested, summarized in the Executive Summary.

2. Page ii
Comment 7

(Third sentence, lst paragraph). The statement "...was of lesser concern
at the Rockeye..." does not fit the context of the paragraph. The paragraph
attempts to describe the analysis performed. No rationalization is presented
why every compound except explosives "was a lesser concern."

Response

The historical documentation focused only on explosive wastes. No
indication of additional pollution was given. The paragraph has been modified
to reflect this information.

Comment 8

(Last paragraph). Please describe the visual observations pertaining to
the explosive contamination. State the matrix type for sample 10/15-14-90
(soil sample, water sample, etc.). Were any air samples collected and
analyzed for explosives near the vents?

Response

The visual observation referred to from the 1983 NEESA study was pink
water in the stream north of the facility. The matrix type for Sample 10/15-
14 was soil, taken as a surface sample. In addition, the sample identifier
has been changed to the alpha "H" in keeping with other surface samples. The
paragraph has been revised to reflect this information. There were no air
samples collected and analyzed for explosives near the vents.

Comment 9

The 2nd paragraph is an assortment of vague findings. For instance,
without a reference, groundwater (in this case one word, 2 words in the
preceding sentence) is said to be contaminated with explosives. The last
round of groundwater data for the Rockeye showed very low levels of explosives
in only the northeastern monitoring wells.

Response

The appropriate spelling of "groundwater" (one word) now is indicated in
the revised paragraph. Also, reference is made to the current RFI Phase III
Groundwater study which indicates that explosives contamination has been
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detected in concentrations above "B" and "J" levels in several northeastern
monitoring wells at Rockeye.

Comment 10

The 3rd paragraph referenced a "...visual observation (NEESA, 1986)..."
that contamination exists at the Rockeye. I believe the NEESA document was
published in 1983, not 1986. The Table of Contents listed the Bibliography as
Page 40, instead of Page 44. The Bibliography did not list the title of the
NEESA document correctly. The title is Initial Assessment Study, not Initial
Site Assessment. The page number for ACRONYMS was also listed incorrectly.

Response
These items are revised as suggested.
Comment 11

(Last sentence). The author should be certain that present operations are
"... affecting the environment...” The test should use more explicit language
than "affecting the environment." Perhaps "contaminating the environment."

Response

The sentence has been revised.

3. Page 1l
Comment 12

A comma should not separate Naval Weapons Support Center, Crane nor the
NAD, Crane in the second paragraph.

Response

The grammatical change has been made as requested.
Comment 13

Please provide an explanation of the RFI Phase III Groundwater at Rockeye.
The groundwater is a very important aspect of the RFI at the Rockeye. The
reader must be made aware that the Navy is concurrently conducting a
groundwater Investigation at the Rockeye SWMU.

Response

An explanation of the RFI Phase III Groundwater study at Rockeye has been
provided as additional paragraph in Section 1.2.0. In addition, a summary of
the preliminary findings of this study, (as of March 1992), is given in
Section 1.3.0.
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Comment 14

The last paragraph of Section 1.2.0 should take the reader through the
regulatory history of the IR Program at the NWSCC (i.e. from the IAS to the
present). I do not feel Section 2.0 is adequate in such a task. Section 2.0
only lists the documents, which duplicates the Bibliography. Once such a
summary is prepared, it can be used for each and every work plan and report,
with only slight modificationms.

Response

The last two paragraphs of Section 1.2.0 have been modified and greatly
expanded to provide a summary of the IR program at NWSCC from the initial Army
assessment in 1978 to the present. Also.included is a summary of previous
studies covering the Rockeye site and their findings.

4. Page 3
Comment 15

(2nd paragraph). Specify the percent by weight of the chemical components
of "Octol Compound B". In particular, specify the presence of any TCL
organics or TAL inorganics in Octol. Explain all abbreviations (e.g., "RDX")
to the reader.

Response

The composition, in percent by weight, of the chemical components of Octol
and Composition B (mislabeled "compound)" ar given in the revised paragraph.
Octol and Composition B are actually two separate explosive compounds that are
apparently blended for the Rockeye load.

Comment 16
(2nd paragraph). The text states: "The sumps are periodically pumped and

the residue is sent to the Ammunition Burning Grounds."” Please describe how
the residue is sent to the Ammunition Burning Grounds.

Response

The paragraph has been revised to indicate that the residue is carried by
truck to the ABG.

Comment 17

(3rd paragraph). Change the sentence: "Concentrations of explosives were
found..." to "Explosives were found..

Response

Sentence has been revised as requested.

5
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Comment 18

The site map must be included for the Rockeye. Include the drainage ways
and sumps and the map. Bill Murphy (USAE-WES) has several large scale maps
for the Rockeye he has been using for the groundwater RFI which should also be
used for this report. The report should also extract and reproduce figures
from several other available sources to aid the reader through wvisual
depictions of past sump operations and discharges at the Rockeye (e.g.
Pollution Control Program, 1971, Department of the Army Installation

Assessment of NWSC, 1978, etc.).

Response

A fold-up site map, at a scale of approximately l-inch equals 100 feet,
has been added as Plate 1 and enclosed in an envelope pouch with the report.
The map includes the location of monitoring wells, soil borings, pertinent
drainage ways, and sumps. Monitoring wells down-gradient of the site are
shown on Plate 2. Figures 1.2, 1.3, and 1.4, taken from the Pollution Control
Program, 1971, have also been added to the report, as suggested.

Comment 19

The last paragraph should summarize the levels of contaminants found in
monitoring wells and a figure or map should show the location of the
monitoring wells at the Rockeye. What concentration were found in what wells?

Response

3

A summary of the preliminary evaluations of monitoring wells in the Phase
III Groundwater Study has been included, along with maps showing the locations
of the monitoring wells. (See response to Comment 18).

Comment 20

The R has been omitted from RFI proceeding the title of Section 1.4.0.

Response
Comment noted and correction has been made.
Comment 21

(3rd sentence). Explain, or reference the appropriate paragraph, What the
contamination routes are and Why they are contamination routes.

Response

The term "contamination routes” refers to the drainageways, or ditches and
streams, where explosive-contaminated waters were discharged, primarily in the
pre-1978 operations described in paragraph 3.0. The sentence (actually the
fourth sentence) has been revised as suggested.

Appendix F Response To Navy/Crane Comments F7



5. Page 4
Comment 22

The previous studies are not complete. Omitted were the Army’s Assessment
of 1978, and the Installation Assessment Relook Program (EPIC, 1985). Please
include the information presented in the EPIC (1985) study for the Rockeye,
which was called Site 3.

Response

A chronological summary of previous studies covering the Rockeye site, and
their findings has been included in Section 1.2.0 along with a regulatory
history of NSWCC (see Comment 14 and response.)

Comment 23

(Section 3.1.0). Describe how surface scrape samples were taken (e.g.,
sampling equipment). Provide some supporting evidence or source to the
statement "Inorganic and organic compounds are of secondary concern."”

Response

The surface "scrape" samples were actually taken at a depth of 3 to 6
inches below the ground surface, discarding vegetation up to 3 inches, using
an individual strip of sheet plexiglas as a "scoop" for each sample. Since
Rockeye is a facility for the production or assembly of explosive products,
and historical discussions of operations do not discuss pollutants other than
explosives, these compounds were the primary contaminants of concern. Organic
solvents could have been mistakenly discharged into the waste stream, and
metals are commonly found with munitions wastes. Therefore, some of the soil
samples were also tested for other organic and inorganic compounds. The
section in the report has been revised to reflect this information.

Comment 24

(Section 3.1.0). Why were no control (background) borings taken? The
second paragraph stated that the stream beds were examined, but no map or
figure is provided to show the proximity of the stream beds.

Response

It was thought that the chemical composition of the background surface
samples would be representative of the area. Data from background borings at
ABG and ORR have been included for comparison with Rockeye subsurface soil
information. The location of stream beds and pertinent ditches where sampling
was done is shown on Figures 3.1 and 5.3 through 5.5. The report has been
modified to reflect this information. '
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Comment 25
(Section 3.1.0, 2nd para.) The text stated that a grid was placed at the
site to detect spills. The text has been rewritten to indicate that the sumps

were the primary source of contamination. What potential "spills" does the
text imply?

Response

The sumps were the primary source of contamination, and the ditches and
drains leading from them were the most likely receptors of that contamination.
However, a grid system was established as a precautionary measure to determine
the extent of possible contamination from overflowing of these ditches or
drains. The paragraph has been modified to reflect this information.

6. Page 5
Comment 26

(Section 3.1.0). Please correct the grammar of the sentence: "In the
ditch borings where..." Change to the following: "In the ditch borings (where

soil thickness allowed) soil samples...were taken at the following depth
intervals: 3" to 6"...".

Response
Sentence has been changed as suggested.
Comment 27

(Section 3.1.0). The use of the word "who’s"..the contraction for "who
is".. 1is incorrect.

Response

The appropriate word, "whose," has been used in place of the contraction.
7. Page 8
Comment 28

Add an appendix to the report and include all of the chain of custody
forms.

Response

Appendix E, containing the chain of custody forms, has been added as
suggested.
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Comment 29

(Section 3.2.0). Refer the reader to a table which 1lists the sample
container used for each type of chemical analysis.

Response

Table 3.11 has been added which lists the sample containers used for
chemical analysis.

Comment 30

Specify in the last paragraph of Section 3.2.0 the name of the laboratory
which received the air freighted samples.

Response

A statement has been added specifying the WES ANALYTICAL IAB GROUP as the
laboratory which received the samples for analysis.

8. Page 9
Comment 31

(Table 3.2.). Indicate the analytical methods used to analyze the
explosives and inorganics (e.g., method numbers, date of late revision, and
instrumentation). Indicate the method of sample preparation and analysis for
SW-846 methods.

Response

Table 3.2 has been replaced with Table 3.2.1, which contains the requested
information.

Comment 32

(Section 3.3.0). Change the sentence: "To ensure the samples and their
resultant chemical data is representative...." to "To ensure the samples and
their resultant chemical data are representative....".

Response

The sentence has been corrected as suggested.

Comment 33

(Section 3.3.0). What "QA check samples" were reviewed (e.g., containing
calibration checks)?
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Response

Information is provided in Appendix B (excerpts of QA/QC) of the Phase I1
Soils Workplan for Rockeye, under the heading "Calibration Procedures." Any
discrepancies are noted in the wvalidation report contained in Appendix D of
this report.

9. Page 10

Comment 34

(Section 3.3.0). Please explain the relevance of Figure 4.5 to QA.

Response

Figure 4.5 refers to aerial variability of soil thickness and not to QA.

Comment 35

(Section 3.3.0). Section 3.3.0 (titled "Parameters and Analytical
Methods") describes chemical methodology and the soils of the Rockeye site.
Since these topics are rather dissimilar, the soil results should be addressed
in a separate section of the report.

Response

Section 3.30 only refers to chemical methodology. Section 3.4.0 refers to
physical analysis of the soils.

Comment 36

(Section 3.3.0). State who validated the data. The criteria used to
validate the data is not described in sufficient detail. For example, What
criteria were used to investigate precision and accuracy for the volatile
analyses--that listed in Table 7 of method 82407 NEESA Level C requires the
use of control charts for assessing recoveries. How were the control chart
results and the recovery criteria listed in Table 7 used to assess data
quality? How was blank contamination assessed? Were EPA Functional
Guidelines for the validation of CLP organic and inorganic analysis used?
INCLUDE THE VALIDATION REPORT IN THE NEXT VERSION OF THIS REPORT.

Response

Discussion of control charts is contained in Appendix B (excerpts of
QA/QC) of the Phase II Soils Work Plan. The Validation Report, prepared by
the Analytical Laboratory Group (ALG) at WES, is enclosed as Appendix D to
this report. Section 3.3.0 has been revised to indicate that ALG validated
the data.
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Comment 37

Please provide the Navy a copy of the Corps of Engineer manual EM 1110-2-
1906, Laboratory Soils Testing, 1970. We had requested a copy of this manual
with our ABG Phase III Soils comments (#23) dated 24 June 1991. We have not
received a written response to those comments but have received a Draft issue

of that report.

Response

A copy of the requested manual or information will be provided.

Comment 38

Section 4.1.0, second paragraphs stated that "...35 groundwater monitoring
wells..." have characterized Rockeye. Please acknowledge in the text that
there are currently over 100 monitoring wells existing at the Rockeye. I
understand that there is not yet a published report to reference but an
explanation should be provided for the RFI Phase III Groundwater under
progress. USAE-WES Bill Murphy can provide information and possibly some
recent cross-section.

Response

A third paragraph has been added to update the number of monitoring wells
at Rockeye (107) and to reference the RFI Phase III Groundwater Study
currently underway.

10. Figures

Comment 39

The source for each Figure (4.1. to 4.4) must be included on the figure.
It is not acceptable to mention the source only in the text.

Response

The source for each figure has been included on the figure as suggested.

Comment_40

A legend should be included for the small reference block provided in the
upper left hand corner of Figures 4.1-4.4 to distinguish wells from soil
borings. The monitoring well numbers presented on Figure 3.1 do not appear to
be complete, when compared those on Figure 4.1.
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Response

The legend for monitoring wells has been added as suggested. The revised
Figure 3.1 includes additional wells existing within the coverage area of that
figure. :

11. Page 11
Comment 41

A figure or map should be included with highlighted surface drainage
features.

Response

Plate 2 has been added, which shows topographic features in the immediate
vicinity of Rockeye. Major surface drainage features at Crane are also
depicted on Figure 1.11. These illustrations are now referred to in Sections
4.2.0 and 4.30 of the report.

Comment 42

The last paragraph of Section 4.2.0 should refer the reader to the soil
boring logs in Appendix B and the Appendix C Soil Data.

Response

The suggested references have been made in the last sentence of the
paragraph.

Comment 43

The first paragraph of Section 4.3.0 stated that "...groundwater table
roughly parallels the topographic surface." A map or figure should be
included which depicts the topographic features. In the following sentence
"sites™ should be replaced with "areas."”

Response

Plate 2 showing .topographic features has been added (see comment 41 and
answer). The sentence referred to in Section 4.3.0 with the word "sites" has
been removed.

12. Page 17
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Comment &4

I don't understand why the last sentence of the first paragraph, Section
5.1, stated the RMF would be referred to as Rockeye. A statement like this
should be made at the beginning of the report and followed throughout.
Rockeye 1is the proper SWMU or site name (see comment #1). The title of the
IAS in the second paragraph is not correct. Rockeye was not Included in the
title of the study and the study labeled the site "Rockeye Site #15."

Response

The last sentence of the first paragraph, Section 5.1, has been
eliminated, and the facility is now referred to as Rockeye throughout the
report. The title of the IAS in the second paragraph has been corrected.

13. Figure 5.1
Comment 45

This figure is difficult to read (copy quality is poor--the figure is too
dark).

Response

The figure has been reproduced to provide better readability.

14. Page 18
Comment 46

Please explain the rationale for the surface sample locations. In
particular, why were surface samples taken on both sides of the "drainage
course" (Grid Area B) in some locations but not in other locations (e.g., Grid
Area A)? In addition, the report should specify the analytes that were tested
at each of the surface sample locations in Figures 5.3 to 5.5.

Response

Sample locations were chosen based on accessibility and suitability -
likelihood of receiving and retaining contaminated deposits. Surface samples
were not taken on both sides of the drainage course at Grid Area A due to
inaccessibility (wooded area) on the south side. In other locations, samples
were taken in overbank areas where high flows would have likely deposited
contaminated soil materials (Grid Area D).

Comment 47

The "plastic hand scoop" was composed of what type of plastic?
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Response

The tool used for gathering scrape samples was a strip of plexiglas, with
separate strips for each sample. The report has been modified to indicate
that plexiglas was used.

15. Page 24

Comment 48

The report states: ."The Chemical Analytical Data, Validation Report...is
included in Appendix C." This information is not present in Appendix C.
Summary chemical data is presented in Appendix A but there is no data
validation report. Please include the validation report in the next version
of this report.

Response

This statement incorrectiy stated that the validation report was contained in
Appendix C, rather than Appendix D. The report has been corrected.

Comment 49

Page 18 states: "No ‘control or background’ subsurface samples were
taken..." However Page 24 states: "Mean concentrations of inorganic
constituents from test borings were compared to those of control borings..."
Please explain what samples constituted the control borings.

Response

No background borings were taken. Mean concentrations of inorganic
constituents from test borings were originally compared to background surface
samples. Subsurface background samples from ABG and ORR have now been used
for comparison in the revised report.

Comment 50

The report states: "Means were computed from all samples from a specific
boring; however, control means were computed using all samples taken from
surface sample Area C." The report should justify this treatment of the data.
(For example, was surface soil composition in Area C similar to the subsurface
soils composition in the test borings?)

Response

It was considered that the surface samples were derived from the same
material as the relatively shallow subsurface, and their data should
substitute for control or background data. However, as mentioned in the
response to Comment 49, subsurface background data from ABG and ORR have now
been used for comparison, since those soils are somewhat simllar to Rockeye
soils.
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Comment 51

State the confidence level that was used for the F-test.

Response

The confidence level used for the F-test is 95 percent.

Comment 52

The report should present equations and sample calculations to illustrate
the statistical treatment of the data. For example, the null hypothesis for
the t-test used should be expressed by equations.

Response

Comment noted. The revision has been made in the report text.

Comment 53

Several background samples could have been collected for each soil strata.
This would have been particularly helpful for the analysis of metal analytes.
For example, the concentration of lead found in a sample collected in a sandy
layer could have been compared to the background lead concentration in a sand
layer.

Response

Several background samples from each soil strata to use for comparative
purposes would have been ideal. Since this was not done, background
subsurface samples from ABG and ORR, which had somewhat similar soils, were
also used to qualitatively compare test borings at Rockeye. (See response to
Comment 49).

Comment 54

The report states: "Even if the specific soil samples were taken from the
same elevation in the boring, that elevation may not correspond to the same
soll strata from one boring location to the next." The report then concludes
that a "comparison of a specific sample from boring to boring may not be
relevant.” The conclusion is well justified. However, it also tends to
invalidate the statistical treatment of the data that the report does present.
Mean analyte concentrations of each test boring are compared to the
corresponding mean analyte concentrations for the background surface samples.
Surface soil composition may not "correspond to the same soil strata" in the
test borings. If it is invalid to compare results at a particular soil depth
for boring to boring because soil strata differ from boring to boring, why is
it valid to compare surface soil results (in the background samples) with the
mean results of each test boring?--in both cases, results form different soil
strata are being compared. (Each test boring is composed of several types of
soil layers; these soil layers may differ from the surface soil:)
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Response

Comment is well taken. This discussion has been removed from the report,
and reference is made to comparison of test borings with background subsurface
soils data from ABG and ORR.

16. Page 25
Comment 55

Were all samples from Area C used as control samples for the metal
analyses? If not, please indicate what Area-C samples were the background
samples. .

Response

Due to economic reasons, 4 of the 20 samples (20%) from Area C were
analyzed for metals, those being C-0-1, C-1-2, C-2-3, and C-3-2. (See Figure
5.4 for relative locations).

Comment 56

Please explain the reference to "contract required detection limits"...SW-
846 and not CLP methods were specified for the chemical analyses.

Response

SW 846 methods were specified for chemical analysis. The term "contract
required” has been removed from the sentence.

Comment 57

The laboratory method detection limits should be listed for all the
analytes tested in the tables that summarize the analytical results.

Response

The detection limits are given after the < sign and are shown for samples
with undetected contaminates (indicated by the "U", described in the footnote
to the tables).

Comment 58

(Table 5.4). Table 5.4 states: "Results from borings 1-9...were not
statistically compared to Area C samples..." (The results for borings 1-9 are
presented on Page 1 of Table 5.4). What statistical calculations (shown on
the bottom of Table 5.4, Page 1) are presented for borings 1-9? For example,
"<1.50" is listed as a mean on the bottom of the "Sb" column--it is the mean
of what results?
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Response

The statistical information on the bottom of Table 5.4, Page 1, does not
appear relevant and has been removed.

Comment 59

(Table 5.4, Page 2). Table 5.4 should list the 95% confidence interval
for the mean analyte concentrations. T-test and F-test results should also be
summarized. For example, was the mean Zn concentration of boring 10 found to
be statistically different from the mean Zn concentration of the control
samples? Listing the mean Zn concentration for boring 10 and the control
samples per se does not constitute a statistical comparison.

Response

A graphical method of comparison has been used. See Figures 5.9A through
5.9V in the report text.

General

Comment 60

A discussion of the quality of the analytical data must be presented
before a discussion of the statistical analysis of the data!

Response

Concur. Statements have been added to the report in Section 5:1 which
address quality control.

Comment 61

Identify the four background surface samples from Area C. If the results
of the BN 2 sample were believed to be consistent with background conditions,
wvhy weren’t the metal results from the "BN 2" sample averaged with the surface
soil results of Area C to increase reliability of the mean, background,
analyte concentrations?

Response

As stated in the response to Comment 55, the four background surface
samples from Area C were C-0-1, C-1-2, C-2-3, and C-3-2. The BN 2 sample has
now been included with Area C samples as suggested.

17. Page 30
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Comment 62

Please explain the statement: "The sample variances were large enough so
that statistically significant differences between background and 'test’
sample means could not be determined even though those differences may have
been the largest."” T-tests may be performed for populations with different
variances. T-test and F-test results should be summarized in tables to
support the discussion of the statistical results.

Response

The statistical analyses have been revised. This statement has been
removed from the report and other relevant discussion has been added.

Comment 63

If the "Rockeye Area C (control) samples were similar to those of the
other NWSC control areas", why weren’t the results from the other control
areas incorporated with the Control Area C results? More confident means for
the control data could have been calculated.

Response

While it is true that a larger number of samples might be more meaningful
statistically, it was felt that the total number of control samples (5) used
from Area C and Background North was sufficient and would offer better
comparison with test soils from the same site. This was not possible for
subsurface soils; since no background or control subsurface soils were taken
at Rockeye.
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Comment 64

The conclusions presented in Table 5.4 and the tables on the bottom of
Page 30 should be illustrated with at least one sample calculation. For
example, Page 30 and Table 5.4 indicate that the mean Ar [As] concentration
for soil boring 10, <@ = 4.92, is significantly greater than the mean Ar [As]
concentration for the control samples, <X>' = 3.27. The standard deviations
for X and X’ are 1.19 and 0.7, respectively. (It is not clear if these two
numbers are the standard deviations, s, for an individual result or for the
means, s[mean] = s/SQR(n), where SQR = square root and n = number of trials; a
conservative assumption will be made--namely, that they are the standard
deviation for individual results.) The results of an F-test can be used to
demonstrate that the two variances are not statistically different. Hence a
pooled standard deviation may be calculated for the two means: s[pooled,
mean] = SQR( [(1.19) (1.19) + (0.7) (.7)]/4) = 0.69. (Hence, the 95%
confidence interval for the mean Ar [As] concentration of boring 10 is: 4.92
+/- (0.69) x (3.18) = 5 +/-2, rounded to the nearest positive integer; stated
another way the mean Ar [As] concentration is 3 - 7 with 95% confidence.) <
= 4.92 can now be compared to <X'> = 3.27 (the mean Ar [As] concentration of
the control samples) using a t-test:

Null Hyp. : <X < = <X'>
Alt. Hyp. : < > X'>

t[calculated] = [<®> - <X'>] / s[pooled,
mean]

2.4

t[calculated] = [4.92 - 3.27]/ 0.69

t{critical, 95%, 6 degrees freedom] = 1.9
(for a one sided t-test)

Since t[calculated] > t[critical], one accepts the alternative hypothesis.

Note, however, that the two means are statistically different by a small
margin; the means are not statistically different at the 99% confidence level.
Furthermore, the arsenic concentrations for borings 10-13 are rather similar.

This seems to imply that arsenic concentrations are not significantly
different from background concentrations in the soils. The incorporation of

the results from previous background Ar [As] analyses might have yielded
similar conclusions. For example, the mean arsenic concentration for the
control samples for the 0ld Rifle Range is 9.5 ppm, which is significantly
higher than the mean Ar [As] concentration of Area C control samples. It is
recommended that the other metal results be reexamined.

Response

The statistics have been reanalyzed and comparisons have been more
appropriately made between similar types of samples (ie., subsurface compared
to background subsurface, surface to background surface). The other metals
results have been reexamined as suggested.
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18. Page 31
Comment 65

The report states: "In summary, comparisons of metal constituents in
control soils and sample subsurface soils (test borings) indicated that
releases of arsenic...may have occurred.” The presentation of the analytical
results does little to justify this conclusion.

Response

Concur with commentator. This statement has been removed and the
discussion of metals revised.

Comment 65(1)

The mean analyte concentrations for the Rockeye site judged to be
statistically significant (in this study) are lower than the corresponding
mean control concentrations of other studies. For example, mean Cr
concentrations from 17 - 23 ppm were judged to be significantly different from
the Area-C background Cr concentration 15 ppm; the 0l1d Rifle Range and
Ammunition Burning Ground Cr control concentrations are over 30 ppm. The
report recognizes this is true (2nd paragraph of Page 31) but does not account
for difference. Why are the Area-C background results for Cr more valid?

Response

The statistics have been reanalyzed. Rockeye surface samples are now only
compared with Rockeye background surface samples, which include Area C and BN-
2. For chromium, the mean of 26.3 ppm for all Rockeye surface samples is
similar to that of the background (24.1 ppm). Comparison with the other sites
are made only for subsurface samples (borings). The report has been rewritten
to better reflect the data.

Comment 65(ii)

The approach of comparing test-boring, metal concentrations (averaged with
respect to several soil strata) to mean background surface-soil concentrations
was not justified.

Response

Concur. The comparison technique has been revised. (See answer to
comment 65(i).
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Comment 65(iii)

The report states that no pattern to the metal contamination could be
determined. ("The factors contributing to the patterns of metals
concentrations in the soils, or the lack of them cannot be determined from
available data). Hence, probable source of the metal contamination is not
presented. For example, the report does not state vhy there statistically
significant concentrations of Ar [As].

Response

The discussion of the analytical results in Section 5.2 has been revised
to better reflect the available data.

Comment 65(iv)

Assuming that the Rockeye Area-C control data is reliable and one agrees
with the conclusion that certain mean concentrations of metals are higher than
the corresponding mean background concentrations, the reader is not presented
with enough information to determine whether these metal concentrations are
high enough to be hazardous (e.g, does a Cr concentration of 20 ppm in the
soil exceed any ARARs?). The object of this study is not to determine whether
certain chemical species are present in the soils but to determine whether
certain chemical species are present in the soils at concentrations that could
be hazardous. (Exposure of a sufficiently high quantity of almost any
chemical is hazardous). The "RCRA Corrective Action Plan" for NWSC states RFI
Phase II for the soils should "address the degree of hazard...of the
pollutants considered.”

Hence, the conclusion that a release of certain metals has occurred seems to
be misleading.

Response

Concur. The report has been rewritten to include a discussion of how the
metals concentration in the samples compare with risk-based screenlng numbers
developed by EPA.

Comment 66

The tables presented in Appendix A would be more readable if "non-
detections" were omitted.

Response

This is true. However, there is a tremendous amount of information
supplied in non-detected results. This shows how free of contaminants a site
is, :
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Comment 67

The detection limits of the explosives should be presented in a separate
. column of Table 5.9 (and 5.10-12). Nondetections should be omitted from the
table. The report should also describe or reference the procedure used to
determine the detection limits. What type of detection limits are presented
(method detec;ion limits at 994 level of confidence, instrumental detections
limits at 95% level of confidence, etc.)?

Response

See response to comment 66 concerning non-detections. USATHAMA methods,
now contained in EPA Method 8330, were used to detect explosive compounds.
The estimated quantitation limits were listed on the table as detection
limits, and came from Method 8330.

19. Page 32
Comment 68

Please define the term "statistical quantitation limits." What are the
quantitation limits for the analytes tested and how were they determined?

Response

The term "statistical" has been removed. The quantitation limits for the
tested explosives are shown in Tables 5.9-5.11 where no analytes were
detected, and come from Method 8330.

20. Page 33
Comment 69

Please explain how an "airborne release of explosive compounds" was
determined by visual observation (color, odor, etc.).

Response

The visual observation made was the bare area on an otherwise grassy berm
beneath an exhaust vent. The report sentence has been revised to include this
information. (The shape of the bare area was a strong indication that the
release had come from the exhaust vent).

21. Page 34
Comment 70

The results of the method and reinstate blank analyses for volatiles are
not shown in Appendix A.

Appendix F Response To Navy/Crane Comments ' F23




Response

This information was inadvertently omitted from Appendix A and has now
been included.

Comment 71

(71) The report should indicate the blanks associated with each of the
samples.

Response

This information has now been included in Appendix A.

22. Page 35
Comment 72
Please clarify the following conclusion:

The possibility that 2-butanone and 1,2,2-trichloromethane (TCA)
detected in the soil samples originated from the sampling gear and the
decontamination procedures cannot be confirmed or refuted with
available information.

Why is this so? If these two volatiles were found in associated equipment
rinse blanks, it is reasonable to assume that these volatiles are not present
in the soil--especially if there is no pattern to the detection of the
volatiles. Were the concentrations detected the soil samples not similar to
the concentrations in the rinse blanks?

Response

Even though these two volatiles were found in two equipment rinse blanks,
(from borings 3 and 7), they were not found in the soil samples 3 and 7.
Also, these two volatiles were not detected in samples taken from borings 12
and 8, which immediately followed borings 3 and 7, respectively. 1In any case,
the concentration detected in both soil boring samples and rinses were
estimated values (J values) below the quantitation limits and are not
considered significant.

Comment 73

The report does not adequately address the tentatively identified volatile
compounds detected. In particular, could the detection of hexane,
methylpentane and the dimethylhexenes for the soil samples be attributed to
the equipment rinsing procedure? Were any of these hydrocarbons found in
associated blanks?
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Response
Hexane and methanol were apparently used in secondary equipment rinses. A

paragraph has been added suggesting that the assigned identity and estimated
concentrations of tentatively identified compounds (TICs) are in most cases
highly uncertain. Information on TICs has been provided primarily to complete
the presentation of data.

23. Page 34

Comment 74

(Third and fourth paragraph). The report sites that a release of several
volatile compound may have occurred at the Rockeye Munitions Facility. This
statement seems misleading. Very low levels of volatiles were detected. Of
the volatiles detected, several can be attributed to laboratory or sampling
procedure contamination. Furthermore, no clear pattern of volatile
contamination exists. The report does not even address the reliability of the
method detection limits. (When were the method detection limits determined)?
How were they determined?) The detection of a volatile near a reported method
detection limit per se is not sufficient to conclude the volatile is present
in the soil. Assuming certain volatiles are present in the soil at low
concentrations, the report does not indicate whether these concentrations are
high enough to be considered hazardous.

Response

Method detection limits are specified by EPA method 8240, part of SW 846.
The: report has been revised to indicate that low concentrations (near the
quantitation limits) are not considered significant.

24, Page 36
Comment 75
Can of the tentatively identified semi-volatiles be attributed to the

decomposition or combustion of Rockeye explosives? (From the compounds listed
in Appendix A, this seems probable). :

Response

The semi-volatile TIC’s are most likely attributed to the presence of
explosives, as suggested.

General Comment 76

Were background samples analyzed for PAH's?
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Response

Yes. As indicated in Table 5.20 of Appendix A, Background North #3 and
Area C samples continued no detectable semivolatile organic analytes. - PAHs
were included in the list of analytes.

General Comment 77

Laboratory QA/QC is not adequately addressed. For example, matrix-spike
recoveries, surrogate recoveries, and duplicate precision were not discussed.

Response

Laboratory QA/QC is discussed in the Validation Report contained in
Appendix D of the report.

25. Page 41

Comment 78

The report states that the BN site was rejected as a control area because
an insufficient number of samples were analyzed for metals. Why weren’t a
sufficient number of background samples collected for metal analysis? Why
weren’t the results of the single BN metal analysis and previous background
studies combined to generate more confident background data? A literature
search should be conducted for metal concentrations that are "typical" for the
region. Background concentrations obtained in this study and in previous
studies should be compared to the literature values in qualitative manner.

Response

The results of the BN-2 sample have been included with Area C for
composite surface background data. A literature search for "typical" metal
concentrations for the region was conducted, as suggested. However, this
endeavor did not yield any information for heavy metals and those of most
concern relative to toxicity (i.e., arsenic, cadmium, chromium, lead, etc.).
Instead, subsurface background data from two other NSWCC sites were used,
which had somewhat similar soils as Rockeye.

26. Page 42

Comment 79

The report states that the highest PAH concentrations were detected in
sample 14, [H] which was collected near an exhaust vent. Were HNu readings
taken near the exhaust vent. What was the source of the vented air?

Response

No HNV measurements were taken for sample-H. (Air quality measurements
are recommended for the next study phase). The source of the vented air was
apparently from Building 2734.
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27. Page 42
Comment 80

The report should present more definitive conclusions concerning the TCL
semivolatile contamination. TCL semivolatiles do not appear to be present at
significant concentrations. Is additional sampling for TCL semi-volatiles
recommended? If so, why?

Response

The report has been revised as suggested. Additional sampling for TCL
semivolatiles is recommended in view of the concentrations detected in sample
H, near the building ventilator. Since the highest concentrations (above J
values) were noted in that location, sampling could likely be restricted to
the immediate facility area (excluding facility perimeter).

28. Page 38

Comment_ 81
The report states:

a. A release of metal constituents (contaminants) may have occurred at
the Rockeye Munitions Facility.

b. The difference in inorganic chemical characteristics between control
and test soils may be due to natural variability in the soils and not a
function of anthropogenic activities.

The two conclusions are incompatible with one another. Stating them both
is equivalent to stating "metal contamination could not be assessed.”
Furthermore, the report does little to support the second hypothesis--it
merely states it. The report try support the first or the second hypothesis.
(Though, I believe the second hypothesis is more defensible.

Response

This section (5.3) has been removed from the report, as the information is
contained in previous and following sections. The two conclusions referred to
have been discussed further in Section 5.2 of the report.

29. Page 43 R
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Comment 82

The "Recommendations™ section of the report is completely inadequate. The
report states a Phase III Soils Study is recommended but does not state
specific objectives for the Phase III study. For example, what analytes
should and what analytes should not be investigated in the Phase III study?
In what locations is chemical data insufficient? What will be done with data

from the additional analyses that are proposed?

Response

The "Recommendations" section has been revised to more specifically state
the objectives for the Phase III study. More surface soil sampling along witt
air monitoring/testing is recommended near the production buildings to
determine primarily the extent of explosive contamination in the vicinity of
those facilities. Additionally, soil borings are recommended for the
background areas to more completely represent the subsurface background for
inorganic analytes. Borings near the facility perimeter are recommended to
determine the vertical extent of the contaminants there. Surface water and
additional sediment samples from drainageways and receiving streams are also
recommended. The purpose of the additional analyses is to better define the
presence and extent of contaminants, primarily metals and explosives, so as tc
provide information that would be useful in determining any appropriate
remedial action.
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NAVAL SURFACE WARFARE CENTER CRANE COMMENTS
AND REPLIES TO INTERNAL DRAFT RFI PHASE II,
SOILS, ROCKEYE MUNITION FACILITY REPORT
FOR: SWMU 10/15, NAVAL SURFACE WARFARE CENTER CRANE, INDIANA,
USAE-WES, NOVEMBER 1991

A. General Comments (Pg. 1 of Comments)

Comment 1

Check spelling, subject - verb agreement, verb tense, etc. Individual
errors will not be listed. Check document thoroughly. Watch for items which
will not be picked up by a spell checker (e.g., p.40, §6.0 92 Last sentence:
steam v. stream).

Response

The report has been revised as suggested.

Comment 2

Proper, current nomenclature: Naval Weapons Support Center Crane
(NWSCC), Crane Indiana -- first use, thereafter -- NWSCC.

Response

The proper, current nomenclature: NAVAL SURFACE WARFARE CENTER, CRANE
INDIANA, has been used in the beginning of the report and referred to by
acronym (NSWCC) thereafter.

Comment 3

Further explanations of the purpose and location of the sumps are in
order in §1.0. A full-page map showing the sumps, drainageways, and sample
locations would be very helpful.

Response

The report text has been revised as suggested and Figure 3.1 has been:
expanded to a full-page foldout map with suggested information provided.

Comment 4

The report has several critical deficiencies which cause one to question
the usefulness and reliability of the data and conclusions.

. No background borings

No field duplicate (split) samples
No field blanks

No depth information for 06A/1

an o
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Response

Background boring information from two other previously studied NSWCC

_ sites, Ammunition Burning Ground (ABG) and the 014 Rifle Range (ORR) has been

used for comparison with the Rockeye borings. Background borings for Rockeye
are recommended in the next phase of study. While NEESA Quality Control Level
C procedures were not totally adhered to as planned, it is believed that the
data as obtained has value for determining the presence or absence of the
analytes tested. As stated in the revised report, increased efforts to better
implement appropriate field quality control will be made in the next study
phase.

B. Specific Comment 5
Comment 1 (Page 1, Section 1.3.0, Sentences 1 & 2).

Redundant: "Rockeye is a 10 acre site located in the north central
portion of the facility. The location is in the north central portion of the
base..."

Response
The referred to text has been revised to remove redundancy.
Comment 2 (Page 1 & 3, Section 1.3.0, Paragraphs 1 & 2).

a. Drainage to the north and east goes to Sulphur Creek, not Little
Sulphur Creek. Little Sulphur drains the Ammunition Burning Grounds.

b. Drainage to the south goes into (and is the origin of) Turkey Creek.
Turkey Creek eventually joins Boggs Creek. See also p.10, §4.1.0 ¢1.

Response
The report has been revised as suggested.
Comment 3 (Page 3, Section 1.3.0, Paragraph 2, 7th sentence).

Cite your source of information for stating that waste waters were
discharged to local streams.

Response

Reference to the 1983 NEESA Initial Assessment Study has been cited after
this statement. (This entire section has been revised).

Comment 4 (Page 4, Section 3.1.0, Paragraph 1)

5th sentence, "In the drainage ways, surface soil (scrape) samples were
taken." Compare to the 9th sentence, "The vertical soil borings were
augered...in the base of the surface drainage ditches."” Confusing to the
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reader - were samples in the ditches scrape or auger?

Response

Samples taken near the sumps and ditches leading from them were from soil
borings. Samples taken in and adjacent to the drainageways (stream and
ditches) along the facility perimeter were surface scrape samples, actually
taken at a depth of 3 to 6 inches to avoid surface vegetation. This section
has been revised to more clearly define the sampling procedures.

Comment 5 (Pages 4 & 8, Section 3.2.0, Paragraph 1)

Certain explosives, particularly TNT, photodegrade. As such, were the
samples collected in amber bottles?

Response

The samples tested for explosives were collected in clear bottles. If
photodegradation did occur after the sample was collected, the test results
could have understated the concentration found in the soil, further enforcing
the conclusion that explosive contamination is evident at this site.

Comment 6 (Page 17, Section 5.1, Paragraph 2, last sentence)

Effluent treated by an activated carbon treatment facility.

Response
The statement has been revised as suggested.

Comment 7 (Page 18, Section 5.1, paragraph 7, Sentences 4-6)

I'm not sure I understand the significance of locations F&G. Why were
they not grid samples? Why were they chosen? Why are E, F, & G so close
together?

Response

When Area D was gridded and sampled, the stream bed was intended to be
sampled as well. However, it was not sampled at that time due to standing
water (which was a red color, indicating possible explosive contamination).
The G-samples were taken from the stream bank and were not a part of the D
grid. The F samples ware taken in the stream bed, further from the discharge
pipe, at a later date than were those from grid Area D.

Comment 8 (Pages 21-23, Figures 5.3-5.5)

Was there a reason that grid E included samples from within the drainage
course, yet samples A-D did not?

Response
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Areas A-C were not sampled in the drainage source due to standing water
or highly eroded conditions. It was felt that, if the stream bed showed
evidence of high erosion, any contaminants would likely have been washed
further downstream. In some cases, the stream banks were sampled instead.
(See also answer to Comment 8 above).

Comment 9 (Page 18, Section 5.1, Paragraph 9, 3rd sentence)

There is no indication that field duplicate (split) samples were taken.
Is there a reason for this?

Response

Duplicate samples were not taken. Ten percent of samples taken were
supposed to have been duplicates, according to NEESA Level G quality control.
This protocol will be followed in future field work.

Comment 10 (Table 5.1)

What is the significance of 06A? What does the A represent?

Response

Boring #6 could not be sampled due to high HNU readings encountered at
that site. Instead, the drill rig was relocated, and another boring was
completed at location 6A. The "A" merely indicated that boring 6 had been
relocated in order to obtain subsurface samples.

Comment 11 (Table 5.10)

Evaluate explosives analyses for surface scrape samples in light of UV
degradation.

Response

Since certain explosives do degrade in the presence of ultraviolent
light, it seems likely that the concentrations of explosives in the samples
would be less than when the contaminants were deposited. Additionally, the
use of clear bottles for sample collection may have resulted in test results
which showed lower concentrations than actually existed in the soil at the
time it was sampled. (See answer to Comment 5). Amber bottles will be used
for future sampling for explosive analytes.

Comment 12 (Page 25, Section 5.2.1, Paragraph 2)

Perhaps comparisons to background samples should be done using Area C in
conjunction with BN-1 - BN-3 to provide a more representative control. The
report hypothesized that due to site drainage characteristics, BN-1 - BN-3
should not be contaminated. Therefore, either they should still be considered
and evaluated as control samples, or an attempt made to explain why
contamination was present.
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Response

Concur. Sample BN-2 was included with Area C as part of the background
samples for metals analysis in the revised report.

Comment 13 (Page 32, Section 5.2.2 and Table 5.4 [5.9] and 5.10.

Another way of stating the surface scrape results is that for areas A-F,
nly samples B-3-2 and E-3-4 had detectable concentrations (HMX) above the
statistical quantitation limits.

Response

Concur with commentator. The report has been revised to reflect this
statement.

Comment 14 (Page 32, Section 5.2.2, Paragraph 5)

I agree that this is a logical conclusion, but I'm not convinced that the
data is so supportive.

Response

Although the data did not indicate concentrations of explosives above J
values in borings associated with the sumps, higher values were detected in
ditch borings and in some surface samples. Especially noteworthy are the
concentrations detected in Sample H. Considering historical accounts of
possible releases (red water noted in ditches) along with the laboratory data,
the conclusion made in the report does not appear unreasonable.

Comment 15 (Tables 5.15 and 5.16)

Missing. Without these tables it is hard to evaluate the other findings.
Perhaps some MECl and Acetone were detected, i.e., are the reported values
greater than 10 times the method blank results? (e.g., B-4-1 [MEC1] = 0.48,
and 1343 [Acetone] = 0.35). Furthermore, A-0-0, A-3-3, and A-4-1 for MEC1
have reported concentrations of 0.030, 0.037, and 0.034 respectively without
any qualifiers.

Response

Tables 5.15 and 5.16 ware inadvertently omitted in the original report
and are now included in Appendix A. Methylene chloride and acetone were also
detected in the associated method blanks, likely indicating that these may be
laboratory contaminants rather than contaminants found in the soils.

Comment 16 (Page 34, Section 5.2.3)

In summary, the only volatile organic contaminants presented without
qualifiers are MECl for A-0-0, A-3-3, and A-4-1; and 111tCA for 1#2.

Response
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Due to the high incidence of occurrence in the method blanks, MECL is not
considered a likely soil containment. (See answer to Comment 15).

Comment 17 (Section 5.2.4)

The only semivolatiles presented without qualifiers are:

8{#f1 DBuPHTH, B2EHPH

11#/2 B2EHPH

1243 B2EHPH

14 PHENAN, FLANTHE, PYRENE

Response

DBUPHTH and B2EHPH concentrations shown for Boring 8#1 and B2EHPH shown
for boring 11#2 in Table 5.18 (Appendix A) appear to be J values and are now
so indicated. The concentrations for B2EHPH in sample 12#3 should be
correctly shown. However, this contaminant was also found in the method
blanks and is not considered a soil contaminant in this sample. The
contaminants indicated for sample 14 (now sample H) are above J values and are
discussed in the text of the report.

Comment 18 (Pages 37-39, Section 5.3)

Perhaps this section should be deleted since most of the information was
discussed in §5.2 and summarized in §6.0.

Response

Pertinent information from this section has been included in Section 5.2
and Section 5.3 has been deleted as suggested.

Comment 19 (Page 43, Section 6.0, last paragraph, 4th sentence (also Page ii,
Paragraph 3, 3rd sentence).

No explosive contamination was found in Area D. See Table 5.10.

Response

The commentator is correct. Reference to Area D as containing explosives
has been eliminated.
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