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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 ofWES.

The conJenJs of this repon are not to be usedfor advenising. publication,
or promotional purposes. Citation of trade names dtJes not constitute an
official endtJrsement or approval of the use ofsuch commercial products.
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TSD Treatment, storage disposal

USACE United States Army Corps of Engineers

USACEWES United States Army Corps of Engineers
Waterways Experiment Station
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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.

ix



x

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 (lAS), 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



xii

Conversion Factors,
Non-51 to 51 Units
of Measurement

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

IMultiply IBy ITo Obtain I
acres 4,046.873 square meters

feet 0.3048 meters

feet per mile 0.1893935 meters per kilometer

inches 2.54 centimeters

miles (U.S. statute} 1.609347 kilometers



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).

Chapter 1 Introduction 1
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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.)

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 (lAS), 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 lAS 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

Chapter 1 Introduction 3
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Management Units (SWMU). Accordingly, NSWCC submitted a Hazardous
Waste Management Report to the EPA in January 1985. The report listed the
lAS-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 IIA
report had been addressed under the Navy's NACIP program, with the comple
tion of the 1983 Navy lAS 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 RFls 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 Introduction



The USACE Waterways Experiment Station (WES) is conducting an RH,
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-lb 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-l,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-l,3,5
trinitro-l,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 5.

Chapter 1 Introduction

"More Red Campl ex"

"Red Water"

Site photographs

9



10

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/l in welllOC39P2. (MCL for mercury is 0.002 mg/I.)

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/l, of RDX was 0.806 mg/l,
and of TNT was 0.379 mg/l, all in well 10-17. In Round 2 sampling, the
highest concentration of HMX detected was 0.412 mg/l in well lOC55P2.
RDX was 0.632 mg/l and TNT was 0.329 mg/l in well 10-17. TNB was
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Table 1
Wells Contaminated with Explosives - Phase III Groundwater
Study'

Contaminated Wells2

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

TNB4 10-17 10-17

1 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, I-trichloroethane (one well), di-N-octylphthalate (one well),
and PCB-I254 (one well); Round 2 - touluene and t-xylene in well lOC39P2;
and dieldrin, a pesticide, was detected in well lOC47 at 0.00003 mg/I, where
the detection limit for dieldrin was 0.00002 mg/I.

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-I978 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
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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)

IBoring Number INorthing IEasting I
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\15-1 0-90 507098 591262

10\15-11-90 507248 591830

10\15-12-90 507372 592110

10\15-1 3-90 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-oz 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 0 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
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Table 3
Chemical Analysis Summarization of S~mple Containers

IMatrix IParameters IContainers I
Soil Volatiles 2X40 MI glass

Soil Semivolatiles 1 X 16 oz glass
Explosives
Inorganics

Table 4
Summary of Methods for Determination of Chemical Compound
Analyses

Soils Methods from SW-846

Techniques' Extraction Analysis

I Organic Analyses I
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

I Inorganic Analyses I
Aluminum ICP 3050 6010

Antimony ICP 3050 6010

Arsenic GF 3050 7060

Barium ICP '3050 6010

Beryllium ICP 3050 6010

Cadium ICP 3050 6010

Chromium rcp 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 ICP 3050 6010

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

f 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 defmed 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.

c. Data control within control limits and corrective actions
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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.
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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 fmdings 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.
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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 (lAS), prepared by NEESA in 1983. The lAS 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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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 BNl-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)
O"----rr----,,---r-r--TT'"'"-.,.,.--.-.---,,--n--.-.----rr---n---,,...--""!1

131211105 6A 7 8 9

Boring Number
432
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1

Rockeye (SIIl!U' 10115) - NSWC Crane, Indiana
Dates Samples Collected

Bori ng 1 14 SEP 90 Boring 4 22 SEP 90 Boring 7 13 OCT 90 Boring 10 14 OCT 90
Boring 2 13 OCT gO Boring 5 14 SEP gO Boring B 14 OCT 90 Boring 11 12 OCT 90
Boring 3 24 SEP 90 Bori ng 6A 21 SEP 90 Boring 9 14 OCT 90 Boring 12 12 OCT 90

Bori ng 13 13 OCT 90
Features Sampled

Bori ng 1 SUMP
Bori ng 2 DITCH
Bori ng 3 SUMP

Bori ng 4 SUMP
Bori ng 5 SUMP
Bori ng 6A SUMP

Bori ng 7 DITCH
Bori ng B SUMP
Boring 9 SUMP

Boring 10
Boring 11
Boring 12
Boring 13

SUMP
DITCH
DITCH
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 a~ 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 ex
= .05 (Table 5).

ITable 5 IMean-Variance Calculations

IBackground IArea A I
Mean = 3.55 Mean = 7.28

Variance = 0.7569 Variance = 4.9284
n = 5 n = 4
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Null Hypothesis Ho: a l
2 = a/ F = sl2/s/ = 4.9284/0.7569 = 6.511

Alt Hypothesis Ha: a/ *" a/ .
V se F test - Critical value F = 5.19 with 3 and 4 0 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: VI - V 2 = 0

Ha: VI - V 2 > 0

Vse t as test statistic

t = (mean I - mean 2) Isd = -3.17

sd = sqrt (variance lIn + variance 2 1 n)

sd = 1.176

Critical values of t = ± 2.132 and ± 2.353 with 4 and 3 0 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 All 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 per 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 A5 (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 (SWMV 03/10) and ORR
(SWMV 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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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 AlO 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 Al0
(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 BNl, 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 at
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
withiIi 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 of2-butanone, trans-l,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

IVolatile Organic I Sample No. I
2-butanone A-4-1, 9 No.1

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

T-Xylene 8-4-1

1,1,1-Trichloroethane 1 No.2

1,1,2-Trichloroethane 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, I-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 oftrans-l,3,dichloropropene, t-xylene, 1,1, I-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 fmal 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, chrysene, 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 10-7 and 3.20 x 10-5 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 forQA/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 comer 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 (Le., 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-l,3, dichlorpropene, t-xylene, and
I, 1, I-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-butarione, may not be a soil contami
nant at the Rockeye facility. A concentration of 1,1, I-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-l,3
dichlorpropene, and t-xylene, were detected at "J" value levels. Only 1,3
trans-dichlorpropene, t-xylene, and 1,1, I-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-l,3 dichlorpropene, 1,1,2-trichloroethane, t-xylene, and 1,1,1
trichloroethane) may have occurred at Rockeye, although, concentration are
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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. R), 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 (PAR). In particular, the PARs 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 PAR can be naturally derived from the erosion of coals, and
there are coal seams in the rock underlying the Rockeye facility. These PAR
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 PARs could be contaminants resulting from the
Rockeye operations.

Other 8270 semivolatiles detected were nitrosodimethylamine and butyl
benzyl phthalate. Several tentatively identified semivolatilecompounds-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.
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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.

c. 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 79
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Table A1. EPA method 8240. Volatile compounds. (Test Methods for Evaluating Organic and Inorganic Wastes. Physical/Chemical
Methods. '5W846. Third Edition. November 1986. witll Uecember 1988 revisions). Abbreviations used in report tables along with full
analyte names.
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C1METH - Chloromethane
BrMETH - Bromomethane
VnlC1 - Vinyl Chloride
C1ETHA - Ch1oroethane
MeCl - Methylene Chloride
I1DC1ETE - 1.I-Dich1oroethene
I1DC1ETA - 1.1-Dichloroethane
t-DCIETE - Trans-l.2-Dichloroethen~

c-DC1ETE - cis-l.2-Dichloroethene
CHC13 - Chloroform
120C1ETA - 1.2-0ichloroethane
I11TC~ . 1.1.J-lrichloroethane
CC14 - Carbon Tetrachloride
BrOC1Me . Bromodichloromethane
12DC1PR - 1.2-Dichloropropane
t13C1PRE - Trans-l.3.Dichloropropene
TCE - lrichloroethene
D8rCIM~ . Dibromochloromethane
c13C1PRE . Cis-l.3-Dich1oropropene
112TCA - 1.1.2·Trichloroethane
BENZENE - Benzene
CHBR3 . Bromoform
1122TC1A - 1.1.2.2,-Tetrachloroethane
TEC1ETE - Tetrach1oroethene
TOLUENE - Toluene

C1BEN . Chlorobenzene
ETBEN - Ethylbenzene
ACETONE - Acetone
BUTANO - 2-Butanone
C52 - Carbondisulfide
2HEXANO - 2-Hexanon<
4Me2P[ . 4-Methyl-2-Pentanon~

STYRfNE - Styrenr
VnACETA - Vinyl Acetate
T·XYLENE - l-Xylene



Table ~2. EPA method 8270 semivolatile compounds, (Test Methods for Evalualing Organic and Inor9anic Wastes, Physical/Chemical
Methods, SW846. Third Edition. November 1986. with December 1988 revisions). Abbreviations used in reporl tables alon9 with full
analyte names.
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PHENOL - Phenol
2C1PH[N . 2-Ch1nrophennl
2NIPH£ - 2-Nilrophenol
24DMePHE - 2.4-Dimethylphenol
24DC1PH£ - 2.4-DiCh10rophenol
4C13MePH - 4-Chloro-3-Methylpheno1
246TC1PH - 2.4.6-Trich10rophenol
24DNPH - 2.4-Dinitropheno1
4NPHE - 4-Nitrophenol
2M46DNPH - 2-Methyl-4.6-Dinotrophenol
PC1PH£ - Penlachlorophenol
BENZOAC - Benzoic Acid
2MEPH£ - 2-Methylphenol
4M[PH£ - 4-Methylphenol
245TC1PH - 2.4.5-Trichloropheno1
BZLAL - Benzyl Alcohol
NNDMEAM - N-Nitrosodimethy1amine
BC1IPrE . Bis(2-Chloroisopropy1)£ther
NNDNPAM - N-Nitroso-Di-N-Propy1amine
NITROBEN -'Nitrob~nzene

IS0PHOR - Isophorone
"BC1[toME - Bls(2-Chloroethoxy)Methane
26DNTOL - 2.6-Dinitrotoluene
24DNTOl - 2.4-Dlnitrotoluene
12DPHYD - 1.2-Diphenylhydrazine
B[NZIDI - ~enzidine

33DC1B[Z - 3.3'Dichlorobenzidine
BC1EtE - Bis(7-Ch1oroethyl)fther
13DC1B - 1.3-Dichlorobenzene
14DCLB - 1,4-Dichlorobenzene
12DC1B - 1.2-Dich1orObenzene
HC1ETA - Hexachloroethane
124TC1B - 1.2.4-Trichlorobenzene
NAPHTH - Naphthalene
HC1BU - Hexachlorobutadiene
HC1CYPD . Hexachlorocyclopentadiene
2C1NAPH - 2-Ch1oronaphthalene
ACE NAY . Acenaphlhylene
DMePHTH - Dimethyl Phthalate
ACENAP - Acenaphlhene
FLUORE - Fluorene
DEtPHTH - Diethyl Phthalate
4C1PHPHE - 4-Chlorophenyl Phenyl Ether
NNDPHAM - N-Nitrosodiphenyl Amine
4BrPHET - 4-Bromophenyl Ether
HC1B[N - Hexachlorobenzene
PHENAN - Phenanthren~

ANTRAC - Anthracene
DBuPHTH - Dibutylphtha1ate
FLANTH£ - F1uoranthene
PYREN£ - Pyrene
BuBePHTH - Butylbenzy1phtha1ate

CHRYSE - Chrysene
BAANTHR - Benzo(a)Anthracenp
B2EHPH - Bis(2-Ethylhexyl)Phthalal~

DNOcPHT - Di-N-Octy1phtha1ate
BBFLANT - Benzo(b)F1uoranthene
BKFLANT - Benzo(k)F1uoranthene
BAPYRE - Benzo(a)Pyrene
1123PYR - Indeno(I,2,3-C.D)Pyrene
B-GHI-PY - Benzo(G,H.I)Pery1ene
ANILINE - Aniline
4C1ANIL - 4-Ch1oroaniline
DBENZOFU - Dibenzofuran
2MeNAPH - 2-Methylnaphthalene
2NANIL - 2-Nitroaniline
3NANIL - 3-Nitroaniline
4NAN1L - 4-Nitroaniline
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Table A3. EPA method 8330. Nltroaromatlcs and Nltramlnes by High Performance liquid Chromatography (HPlC), (Test methods for Evaluating Organic and
InorganIC Wastes. Physical/Chemical Methods, SW846, Third Edition, November 1986, with December 1988 revisions). Abbreviations used In report tables
along with full analyte names.
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Octahydro-l,3,5,7-tetranltro-l,3,5,7-tetrazoclne
Hexahydro-l,3,S-trlnltro-l,3,5-trlazlne
1,3,S-Trlnltrobenzene
1,3-0lnltrobenzene
Methyl-2,4,6-trlnltrophenylnltramlne
Nitrobenzene
2,4,6,-Trlnltrotoluene
2,4-0lnttrotoluene
2,6-0lnltrotoluene
o-Nltrotoluene
m-Nltrotoluene
p-Nltrotoluene
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Table A4. (Page 1 of 21 Rockeye (M.mitions Facility) - Ns..IC Crane, Indiana, S\M.J 10/15. Results of inorgpnic analyses of
subsurface BOil samples collected in the vicinity of SMl.J 10/15. Concentrations <Ire rrg/kg (ppm) dry ~ight.

Sample Id*/ Analyte SB AS BE a> rn OJ PB NI
01/01 (1.5 - 2.0) 1.89BN 2.76 0.20B 1.6lll 20.4N 7.8 15.3 7.8
02/01 (0.25 - 0.5) <1.500N 6.09 1.10 <0.4aJN 13.6ND 9.1 14.6 13.6
02/02 (1.5 - 2.0) <1.5aJN 3.48 1.10 <0.4aJN 13.6ND 10.0 13.0 12.0
03/01 (5.7 - 6.0) 2.44BN 2.01 0.20B 1.700 12.2N 3.3 12.2 4.4
04/01 (5.0 - 5.5) <1.5aJN 2.28 0.20B 1.6QID 15.8N 4.1 13.8 5.4
05/1/1 0.0 - 1.5) 1.89BN 3.37 0.20B 2.5lll 8.2N 8.8 23.4 4.8
06A/lll (not ident) 2.11BN 4.56 0.40B 2.600 28.5N 7.8 19.9 8.6
07/01 (0.5 - 1.4) <1.5aJN 4.81 1.50 <0.4aJN 16.8ND 10.0 26.7 1l.2
OS/Ol (7.5 -8.0) 2.67B 3.82 0.40B <O.4aJN 34. 2ND <0.6U 18.9 11.9
09/#1 (7.5 - 8.0) 2.67B 5.19 0.50 <0.4aJN 25.8ND <O.W 18.2 11.1
10/111 (0.25 - 0.5) 1.89B 3.96 0.30B <0.400N 20.8ND <0.6U 17 .7 9.3
10/1/2(1.0 - 1.5) 4.22B 5.56 0.40B <0.4aJN 25. 2ND <O.W 20.8 10.8
10/03 (3.0 - 3.5) 2.78B 3.89 0.30B <0.4aJN 19.3ND <0.6U 17.2 9.4
10/04 (8.0 - 8.5) 2.898 6.27 0.59 0.5lll 26.4ND 1.2B 43.2 16.7
11/#1 (0.25 - 0.5) 3.11B 5.49 0.69 <0.4aJN 21.1ND 1.5B 22.1 15.2
11/1/2 (1.0 - 1.5) 4.44B 4.73 0.70 <0.4aJN 15.8ND <O.W 21.8 14.0
11/03 (3.0 - 3.5) 3.33B 5.27 0.70 <0.4aJN 18.3ND <0.6U 24.3 15.7
11/114 (6.4 - 6.9) <1.500 1.62 0.79 <0.4aJN 20.00 <0.6U 24.9 16.2
12/111 (0.25 - 0.5) 1.56B 2.30 0.30B <0.4aJN 15.5ND <0.6U 20.2 9.0
12/1/2 (1.0 - 1.5) 2.56B 2.44 0.3OB 0.79N 12.1ND <O.W 17.1 8.4
12/03 (3.0 - 3.5) 2.44B 5.82 0.39B 0.7aN 24.8ND 1.3B 20.5 11.9
12/04 (4.5 - 5.0) 1.89B 5.67 0.50B 2.3lll 22.5ND 1.6B 24.5 13.3
13/01 (0.25 - 0.5 1.89BN 3.76 1.20 <0.4OUN 17.8ND 4.8 16.4 8.5
13/1/2 (1.0 - 1.5) <1.5aJN 4.53 1.80 <0.4aJN 17.2ND 8.3 20.9 16.8
13/03 (3.0 - 3.5) <1.5aJN 4.91 2.10 <0.4aJN 17.2ND 1l.4 15.6 16.5

Note:
-*- Sample 10 is as folla./S - Boring Number/Sample Number (sample depth in feet belCM the surface). See Figures 13and 14.

U Analyte laS analyzed for bJt not detected
B Reported value is less than the Contract Required Detection Limit I:ot greater than the Instrurrent Detection Limit
W Post~eation spike for furnace M analysis is out of control limits (85-115%), while sample absorbance is less

than 50% of spike absorl:ance
N Spiked sample recovery not within control limits
o D..tplicate analysis not within control limits

. (not ident) - The sample depth for this sample ~s not identified on the drilling logs
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Table A4. (Page 2 of 2) Rockeye (l1mitiolls Facility) - t&lC Crane, Indiana, ~ 10/15. Results of inolWlnic analyses of soil
sualUrface samples collected in the vicinity of SolMlJ 10/15. Concentrations are Ill.l/kg (ppm) dry t.eight.

~le JdIr/ Analyte m AI. )lA." a> FE H:; SN
61(h (l.5 - 2.0) 19,5 13900 aR2' <3.00 1400) 1390 <7.600
02/01 (0.25 - 0.5) 32.5 7740 41.4- 6.5 18BOO 1380 <7.600
02/112 (1.5 - 2.0) 61.9 8230 45.6 6.8 15700 2910 <7.600
03/#1 (5.7 - 6.0) 10.7 8890 19.5B 3.38 10600 363 <7.600
04/#1 (5.0 - 5.5) 12.5 14300 28.1 3.3B 12900 846 <7.600
05/#1 (1.0 - 1.5) 29.2 3470 9.7B <3.00 20100 386B <7.600
OM/Ill (not ident) 17.7 19500 51.3 0.00 20300 1590 <7.600
07/#1 (0.5 - 1.4) 40.3 14400 65.9 7.1 22600 2060 <7.600
08/#1 (7.5 - 8.0) 65.2 15700 70.4 8.2 17100 2540 <7.600
09/#1 (7.5 - 8.0) 27.0 18600 50.2 5.8 23800 1460 <7.600
10/#1 (0.25 - 0.5) 15.0 15000 41.3 3.6B 16300 1420 <7.600
10/112 0.0 - 1.5) 24.9 14700 54.8 5.6 21100 1900 <7.600
10/#3 (3.0 - 3.5) 23.2 14500 42.2 4.98 17800 1640 <7.600
10/#4 (8.0 - 8.5) 43.3 18700 68.5 29.8 42900 1720 <7.600

» II/hI (0.25 - 0.5) 45.8 15500 110.0 15.0 17000 1870 <7.600"0
"0 11/(/2 (1.0 - 1.5) 38.7 13700 100.0 16.6 13200 1720 <7.600CD
:J 11/#3 (3.0 - 3.5) 56.4 15100 102.0 10.3 16300 2010 <7.6000-x· 11/#4 (6.4 - 6.9) 64.3 11900 47.7 5.9 25400 16SO <7.600
» 12/#1 (0.25 - 0.5) 38.5 10200 66.1 4.2B 12200 2090 <7.600

0 12/1/2 (1.0 - 1.5) 34.7 9940 63.7 4.0B llBOO 1690 <7.600
0 12/#3 (3.0 - 3.5) 109.0 16300 68.4 5.7 20500 2300 <7.600
3 12/04 (4.5 - 5.0) 52.2 16700 79.9 7.0 20500 2540 <7.600"0
0 13/01 (0.25 - 0.5) 15.0 9530 SO.8 29.1 15800 767 <7.600c
:J 13/(/2 (1.0 - 1.5) 28.1 14600 51.7 70.2 24100 1470 <7.6000-

z 13/(/3 (3.0 - 3.5) 60.9 10100 59.2 24.8 31700 1430 <7.600
III

3
CD Note:
'" ---*-- Sample ID is as follows - Boring Number/Sample Number (sample depth in feet below tIle surface).III See Figures 13 and 14.
:J

U Analyte loBS analyzed for bJt not detected0-

0 B Reported value is less than tre Contract Required Detection Limit bJt greater than tre Instnnrent Detection Limit
:T

W Poot-d:lgestion spike for furnace M analysis is out of control limlts (85-115%), while sample absorl:ance is lessCD

3 than S<t( of spike absoroonceo'
!!!. N Spiked sample re~overy not within control limits
» o Duplicate analysis not within control limits
:J (not ident) - The sample depth for this sample ~15 not ident 1ficd on the dri.1.l Lng 10<:5III

-<::!.
C"l
!!!.
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III
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a.x· Table AS. Rockeye (MJnitions Facility) - lGlC Crane, Indiana, S\MJ 10/15. Results of inorganic analyses of surface soil samples.
» Concentrations are ng/kg (ppm) dry l.eight.

() Slmple* Analyte ...~. .
0 ID Sb As Be Cd Cr <lI Pb Ni Zn AI Ba Co Fe 'ft·- ',.,Sn
3 A-{}-l <1.5W 6.01 0.200 2.000 18.1 10.5 25.7 10.1 33.7 14400 63.1 7.3 16200 1630 <:J.6aJ"C
0 A-1-2 <1.500 6.38 O.JOB 2.500 19.4 11.2 32.7 12.8 48.0 14300 94.0 9.8 15500 1940 <i.59Uc
::J A-2-3 <1.500 10.60 0.400 2.100 22.3 11.0 43.2 11.9 63.9 12100 98.0 10.8 19200 1720 <J .59Ua.
Z A-4-{) <1.5W 6.14 O.30B 1.700 15.5 10.0 29.2 10.0 95.1 11800 83.2 8.7 13900 1850 <J.6aJ
Ql B-{}-l <1.500 6.69 0.4OB 2.500 21.4 16.6 32.2 17.9 74.1 13400 89.3 10.1 23900 2/340 <J .6003
(1) B-I-2 <1.500 1l.18 0.80 3.200 31.8 16.6 40.1 26.6 84.2 14100 79.2 11.9 41500 2580 8.49en
Ql B-2-3 <1.5W 7.44 0.50 2.300 24.2 13.9 31.1 18.8 57.8 14400 93.8 12.4 20500 3400 <J .6UJ
::J B-4-{) <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 <J .6UJa.
() C-{}-l <1.5W 3.01 0.50 0.800 13.2 6.6 18.8 10.3 33.9 7800 53.9 19.7 9930 852 <J .6UJ
~ C-1-2 <1.500 3.01 0.50 1.900 12.5 6.0 19.1 9.4 37.0 7800 58.9 16.9 9760 896 <J .6OJ(1)

3 C-2-3 <1.5W 2.74 0.50 1.600 16.4 7.2 20.1 13.8 40.3 11100 81.3 19.8 11000 1140 <J .6OJ0'
C-3-2 <1.5W 4.30 0.60 1.600 19.1 11.2 28.9 13.9 56.2 11300 76.8 13.0 17600 1260 <J .6OJ~

» J>-{)-() <1.5W 5.04 0.40 1.CXD 33.2 21.4 46.2 20.5 55.7 13400 86.3 11.2 18600 1820 <7.62U
::J o-Hl <1.500 5.10 0.20 1.300 18.6 12.8 34.7 14.0 39.3 13300 103.0 11.3 17900 1880 <7.62UQl

3" 0-2-{) <1.5W 4.33 0.20 1.500 17.0 1l.0 35.7 10.1 32.4 11700 78.2 9.0 14900 1690 <:J .62U
o' 0-3-0 <1.500 5.22 0.30 1.900 19.9 10.3 28.1 10.4 33.7 13400 66.0 8.9 19500 1710 <:J .62U
Ql- D-4-{) <1.5W 5.00 0.30 1.500 15.9 9.0 28.7 10.0 36.9 ' 10600 7).1 9.5 16000 1430 <:J .62U
-l
Ql 0-5-{) <1.500 5.11 0.30 1.200 20.0 10.8 29.6 11.3 33.8 13600 84.0 10.1 18500 1720 <7.62U
0" E-{)-{) 1.67B 9.63 0.70 2.7eN 35.7 14.0 53.4 18.2 67.3 14400 134.0 20.7 42900 2210 <J .62Um-
en E-Hl 1.56B 1l.20 0.60 4.5eN 36.7 14.3 58.3 18.4 88.2 11900 131.0 20.7 37600 3320 <7.62U

E-2-{) , <1.5W 3.04 <0.200 2.8CN 15.1 9.3 28.6 10.2 77.7 ooסס1 77.1 9.0 12600 2030 <:J .62U
E-3-0 <1.500 4.81 0.60 1.7eN 15.7 14.2 29.4 10.8 52.4 4980 46.0 10.3 29400 1150 <J .62U
E-4-{) <1.5W 5.72 0.50 2.5eN 19.4 12.2 34.4 15.8 81.8 10300 152.0 21.2 17900 5850 <J .62U
E-5-{) <1.5W 4.04 0.30B 2.3eN 17.5 15.0 34.0 13.5 119.0 8430 125.0 15.8 13700 4070 <7.62U
F-1 <1.5WN 35.60 1.50 5.8<lID 74.2N 15.6 141.0 25.4 125.2 10800 210.0 48.1 122000 3770 <J .6UJ
F-2 <1.500N 82.20 1.50 7.1CND 99.9N 10.6 158.0 27.2 146.0 9480 141.0 37.7 132000 2630 <7.6UJ
F-3 <1.5WN 17.00 0.90 3.8<lID 36.6N 11.7 78.2 25.7 61.5 116OO 119.0 24.3 59200 2630 <J .6UJ
G-l <1.5WN 10.10 11.50 <0.4llJN 10.6ND 7.6 86.3 <l.lU 44.0 5800 498.0 82.0 285000 2130 <J .6OJ
G-2 <1.500N 4.40 1.50 <0.4llJN 16.4ND 10.4 21.2 10.4 35.8 12400 129.0 10.3 23900 1980 <7.6CXJ
G-3 <1.500N 16.4 3.10 3.1ON 28.1ND 15.8 58.9 15.0 97,7 13780 116.0 40.6 53600 1750 <J .600
G-4 <1.500N 15.0 2.90 1,8CN 23.4ND 12.8 48.5 13.1 92.2 11500 155.0 22.9 47900 1710 <:J .6UJ
BNI12 <1.5WN 4.67 0.70 2.600 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 1.9CND ' 24.4 9.7 26.8 )2.3 43.6 17500 85.2 8.9 19400 1840 <J.6CXJ
Note:
-.- Sample ID - A-{)-1 - Grid Sample Area A; Location 0,1 within the grid sample pattem. See Figures 13 and 15 throJgh 17.

U llnalyte Wl8 analyzed for rot not detected
B Reported value is less than the Contract Required Detectioo lJJnl.t rot greater than the Instnurent Detection lJJnl.t
W Post-d1gestion spike for furnace M analysis is out of control limits (85-115%), Ioohile sample absorbance is less than 50% of

spike absorbance
N Spiked sample recovery not within control limits
D DJplicate analysis not within control limits

}>
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Table A6. (Page 1 of 2) Rockeye (~1Jnitions Facility) - tl5h'C Crane, Indiana. 9;MIJ 10/15. Corrparison of rraxim.un and lTean concentrations of selected
IIEtal analytes determined for surface and subsurface soil samples.

Max. Concentration Determined ng/kg dry weight
Ri8~BasedSurface Sao1>le or Grid Surface Saq>le All Sur. Al! Sub. 1Analyte A B C D E F G 14 BNI12 Sanples Sanples eoru:entration

Sb <1.50 <1.50 <1.50 <1.50 1.67 <1.50 <1.50 3.00 <1.50 3.00 4.44 47ooo/6100J0
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
Cr 22.3 31.8 19.1 33.2 36.7 99.9 28.1 24.4 59.5 99.9 34.2 390//51002

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 oo0סס16000/2

Ai 14400.0 14400.0 11300.0 13600.0 14400.0 11000.0 137110.0 17500.0 15700.0 17500.0 19500.0 230000/3OO<XXX)
Ba 98.0 93.8 81.3 103.0 152.0 210.0 498.0 85.2 129.0 498.0 110.0 5500/72000
Co 10.8 12.4 19.8 11.3 21.2 48.1 82.0 8.9 19.3 82.6 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

:P Sn <7.60 8.49 <7.60 <7.62 <7.62 <7.60 <7.60 <7.60 8.00 8.49 <7.60 OOסס47000/61
"tl
"tl
<1l

M3x. Concentration Determired ng/kg dry weight:J
0-x· Subsurface Sample /Boring Number
:P Analyte 1 2 3 4 5 6A 7 8 9 10 11 12 13

Sb 1.89 <1.50 2.44 <1.50 1.89 2.11 <1.50 2.67 2.67 4.22 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 6.27 5.49 5.82 4.910
3 Be 0.20 1.10 0.20 0.20 0.20 0.40 1.50 0.40 0.50 0.59 0.79 0.50 2.10

"tl
0 Cd 1.60 <0.40 1.70 1.60 2.50 2.60 <0.40 <0.40 <0.40 0.50 <0.40 2.30 <0.4c:
:J 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
0-

z Cu 7.8 10.0 3.3 4.1 8.8 7.8 10.0 <0.6 <0.6 1.2 1.5 1.6 11.4
Ql 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
3 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<1l
en

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 60.9Ql
:J 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 14600.00-

() 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
::T Co <3.0 6.8 3.3 3.3 0.0 0.0 7.1 8.2 5.8 29.8 16.6 7.0 70.2<1l
3 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
o'

~ 1390.0 2910.0 363.0 846.0 386.0 1590.0 2060.0 2540.0 1460.0 1900.0 2010.0 2540.0 1/,70.0
~

:P Sn 0.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60 <7.60
:J
Ql I
-< 2Residential Soil/OcQ.lpational Soil (Fran EPA Region Ill, February 1992)...
o' Chromium VI and compounds
~
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Table A6. (Page 2 of 21 Rockeye (MJrrltioos Facility) - NSWC Crane, Indiana. S'MU lUllS. Comparison of oaxinurn and rrean concentrations of selected
o:etal analytes determined for surface and subsurface soil samples.

Maxim..un and ~n Concentrations Determined rrg/kg dry weight

1.51 (1.50 (1.50
11.41 4.67 3.55
1.14 0.70 0.56
2.41 2.60 1. 70

26.7 59.5 24.1
12.5 14.2 9.0
47.6 36.3 24.6
14.9 -39.3 17.3
68.3 56.2 43.2

11649.0 15700.0 10740.0
118.2 81.3 80.0
18.6 19.8 17.7

42511.0 17600.0 12438.0
2314.0 1260.0 1136.0

7.64 (7.60 (7.60

Rockeye tacility Perimeter
(A-{;) I C +00

mean DBX meanDBX

1.67
82.20
11.50
7.10

99.9
21.4

158.0
27.2

146.0
14400.0

498.0
82.0

285000.0
5850.0

8.49

2.45 4.44 2.16
3.97 6.09 4.35
0.34 2.10 0.94
1.14 2.30 0.59

21.5 24.8 17.6
3.3 11.4 4.4

20.1 26.7 20.2
9.1 16.8 13.0

26.2 109.0 48.5
14296.0 16700.0 12424.0

43.3 110.0 68.6
6.7 70.2 15.2

19718.0 31700.0 18971.0
1386.0 2910.0 1849.0

(7.60 (7.60 <7.60

Rockeye Facility
Su!qle I Ditches

mean DBX meanDBX

4.22
6.27
0.59
2.60

34.2
8.8

43.2
16.7
65.2

19500.0
70.4
29.8

42900.0
2540.0

(7.60

Analyte

Sb
As
Be
Cd
Cr
OJ
Pb
Ni
Zn
Al
&1
Co
Fe
Mg
Sn

-l
Ql
crro
en

o
o
3
"o
c:
::J
C.

Z
Ql

3
(l)
en
Ql
::J
C.

o
::T
(l)

3
o'
~

»
::J
Ql

~
o'
Ql

Note:
SUJqJS - subsurface samples, borings I, 3, 4, 5, 6A, 8, 9, and 10
Ditches - subsurface samples, borings 2, 7, 11, 12, and 13
A-<J - surface saJIllles frOO! grid areas A-e, with the exception of area C
C+OO - surface saJIllles from grid area C and backgroond north sample 1lN2. These areas ~re used as surface backgroond for data corrpari!.>Otls.
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Table A7. (Page 1 of 21 Rockeye (M.mitions Facility) - lGIC Crane, Indiana, 5W-1lJ 10/15. Statistical analysis of results of inor!!jlnic
analyses of subsurface soil samples. Statistics were conputed using all samples from each boring location. Statistical analyses were
III1de by comparing surface sample (area C + 00) DEans with DEans from borings 10, 11, 12, and 13. Results from borings 1-9, inclusive,
were not statistically compared to area C samples because the number of samples (n=l) for those borings did not allow the computation of
a variance. No control subsurface soil samples (borings) were taken. '

Analyte Concentration ~/kg dry weight (PIXll)
Boring
ID Sb As Be Cd Cr Q1 Pb Ni Zn Al Ba Co Fe It So
I 0=1 1.89 2.76 0.20 1.60 20.4 7.8 15.3 7.8 19.5 13900 41.2 0.0 14000 1390 <7.60
3 0=1 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 0=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 0.0 20100 386 <7.60
6A 0=1 2.11 4.56 0.40 2.60 28.5 7.8 19.9 8.6 17.7 19500 51.3 0.0 20300 1590 <7.60
7 n=1 <1.50 4.81 1.50 <0.40 16.8 10.0 26.7 11.2 40.3 14400 65.9 7.1 22600 '2060 <7.60
8 n=I, 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 0=2
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0-x· Table A7. (Page 2 of 21 Rockeye (Mmitions Facility) - !'&IC Crane, Indiana, sv.MU 10/15. Statistical analysis of results of inorganic
» analyses of subsurface soil samples. Statistics I<Oere computed using all samples from each boring location. Statistical analyses ~re

() IIBde by <:cqlaring surface sample (area C+ 00) treaI1S with neans from borings 10, 11, 12, and 13. Results frexn borings 1-9, inclusive,
0 I<Oere not statistically coopared to area C + 00 samples because the number of samples (n=l) for those borings did not a11w the3
"0 oomp.!tation of a variance. No control sub3urface soil samples (borings) were taken.
0
c:
::l

Analyte Concentratioo nWkg dry weight (PJXD)0-

Z Subiurface ~l.e/Bo~ 10
Ql

3 10 Sb As Be Cd Cr Cu Ph Ni Zn AI Ba Co Fe til Sn
(tl 1On=4'"Ql IreaIl 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
::l

1.19 T4 12.4 1994 1990- s.d. 0.% 0.14 0.05 0.3 3.5 11.9 12.8 12.6 12413
()

IIBX 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=r
(tl 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 14203
o' 11 n=4
~ nean 3.10 4.28 0.72* 0.40 18.8 0.8 23.3 15.3* 51.3 14050* 91.9 12.0 17975 1813* <7.60
» s.d. 1.21 1.80 0.05 0.00 TI 0.5 TI 0:9 IT3 1628 30.0 4.8 5218 160
::l

4.44 5.49 0.79 <0.40 21.1 1.5 24.9 16.2 64.3 15500 110.0 16.6 25400 2010Ql IIBX
-< min <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....
o' 12 n=4
~

--I nean 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
Ql 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 3600-
ro IIBX 2.56 5.82 0.50 2.30 24.8 1.6 24.5 13.3 109~O 16700 79.9 7.0 20500 2540
'" <0.40 12.1 <0.6 17.1 8.4 34.7 9940 4.0min 1.56 2.30 0.30 63.7 11800 1690

13 n=3
nean 1.63 4.40* 1.70* 0.40 17.4 8.2 17.6 13.9 34.7 11410 53.9 41.4 23867 1222 <7.60
s.d. 0.23 0.59 0.46 0.00 0:4 IT 2.9 U 23.6 2777 4.6 25.0 7953 ill
IIBX 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
min <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
0l"WD2 n=5 (area C + BNII2 was used as ''backgrcund" for statisical comparisons)
IreaIl <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
IIBX - 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
Thbl.eNotes:
IreaIl - The following 2 situations IIBY exist:

(a) all data was reported as < detection limits and detection limit is given after the < symbol
(b) DEans are cooputed using all samples from boring including using the detection limit for those samples with results
reported as < detection limits.

IreaIl - the reported nean was greater than the oorresponding rrean for area C + IJN2 ItUch was used as a background area.
IreaIl* - the reported DEan was significantly different (greater) (p <.05) than the corresponding rrean for area C +1lN2.
n - number of samples.
Sb (antinnny) and Sn (tin) - no statistical comparisons nnde because Sb and Sn were bela.4 detection lJ.mits for area C soil samples.
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Table AS. (Page 2 of 2) Rockeye (l1.mitiOllS Facility) - N~ Crane, Indiana, SWMU 10/15. Statistical analysis of results of inorlYlnic
analyses of soil samples. Statistics Iolere COl\1lUted using all samples fran each grid location. Statistical analyses Iolere IIBde by
CI:lq)aring area C + IlN2 ~llS with ~llS fran areas A, B, D, E, F and G. ."

'lBbleNotes:
~n - The folladng 2 situations my exist:

(a) all data ms reported as <detection limits and detection limit is given after the <symbol
(b)~ are comp.1ted using all samples fran boring including using the detection limit for those samples with results
reported as <detection limits.

III!8Il - the reported IlI!BIl was greater than the corresponding ~n for area C + IlN2 which Iolere used as a background or area.
1II!8Il* - the reported ~n was significantly different (greater) (p <.05) than the corresponding llEan for area C + BN2.
n - l1..III1ber of samples.
Sb (antirrony) and Sn (tin) - no statistical CClq)ariSOllS IlI:lde because Sb and Sn Iolere belGl detection limits for area C soil samples.
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Table A9. R.ockeye (l1mitions Facility) - ~C Crane, Indiana. s..MlJ 10/15. Comparison of rrax.inurn and l1l'lan concentrations of selected I1l'ltal analytes
determined for surface (sur) and su!:surface (sub) soil samples from two other Naval \-kapons Support Center locations.

Maxl.uum and I-Bln Concentration Determined rrg/kg dry ~ight

Rockeye l1mitions Facility Old Rifle Range Armunition fuming Groond
Analyte 8Igrnd Area C+BN2 All Sur. Smpla __ Al)Sub. SlTpls _Bkgrnd Sub._ Samples Bkgrfi(f _Sub. SanJ>les

Risk-Based 1
Concentrations

U.S. EnvirollllEntal Protection Agency, Region III, Risk-Based Concentration Table, First Quarter 1992, Roy L. Smith, PhD, February 1992.

U.S. Army Corps of Engineers, Waterways EKperillEnt Station, 1991. RFI Phase III, Part I, Soils, Armunition Burning Ground: SW1U 03/10, Naval \>kapons
Support Center, Crane Indiana. Prepared for Nortrern Division, Naval Facilities Engineering Collmmd, U.S. Naval Base, Bldg. 77 La.!, Philadelphia,
Pennsylvania. Internal Draft.

03ta Sources:
U.S. Army Corps of Engineers, Waterways EKperlIrent Station, 1991. RFI Phase II, Old Rifle Range Report for: s,'1Ml! 07/09, Naval I~eapo'ns Support Center,
Crane Indiana. Prepared for Northern Division, Naval Facilities Engineering COIImmd, U.S. Naval Base, Bldg. 77 La.!, Philadelphia, Pennsylvania. Final
Draft.

Table Notes:
Rockeye (Munitions Facility) s..MlJ 10/15 - Area C + BN2, n=5;

All Sub. (su!:surface) samples (borings), n=26;
All Sur. (surface) samples (scrapes), n=33.

Old Rifle Range - 9'MlJ 07/09 - Control Su!:surface (Borings) 12, II, and lA, n=15.
Armunition fuming Groond - 5VMU 03/10 - Control Sul:surface (Borings) I, 2, and 3, n=9.
l;Iean - if reported concentration W3S less than detection limit, the detection limit was used to corrpute rrean
iResidential soil/occupational soil (EPA Region III, 2/92)
Chromium VI and coJqlOUIlds

OOסס47000/61

OOסס47000/61

0.97/1.6
0.4/0.67
39/510 2
390/5100
2900/38000
0.0078/0.1
1600/200Xl
ooסס16000/20

230000/3000ooo
5500172000
0.78/10

I1l'l8n

<1.50
18.7
4.7
0.5

32.8
12.7
31.8
23.5
80.3

10673.0
81.2
18.4

65655.0
869.0
<7.60

I1BX

<1.50
35.4
9.1
0.7

45.7
i8.5
52.1
37.1

115.0
12200.0

135.0
29.0

II 3000.0
1080.0

<7.60

I1l'lan

0.3
9.5
2.9
0.5

34.2
13.9
27.1
19.8
59.4

18480.0
149.9
11.7

35007.0
2070.0

7.70

I1BX

0.4
18.0
6.1
0.5

68.8
24.3
60.7
liO.8

190.0
38100.0

460.0
18.0

95700.0
4740.0

9.00

I1BX

4.44
6.27
2.10
2.60

34.2
11.4
43.2
16.8

109.0
19500.0

110.0
70.2

42900.0
2910.0

<7.60

I1l'lan

2.29
4.18
0.67
0.83

19.3
3.9

20.1
11.3
38.7

13248.0
57.5
1l.6

19300.0
1645.7

<7.60

I1BX

3.00
82.20
1l.50
7.10

99.9
21.4

158.0
39.3

146.0
17500.0

498.0
82.0

285000.0
5850.0

8.49

I1l'lan

<1.50
20.1
1.04
2.29

26.3
11.9
43.5
15.2
64.0

11604.0
41.4
18.1

37254.0
2122.0

<7.60

Ire8n

<1.50
3.55
0.56
1.70

42.1
9.0

24.6
17 .3
43.2

10740.0
80.7
17.7

12438.0
1136.0

<7.60

UBX

<1.50
4.67
0.70
2.60

59.5
14.2
36.3
39.3
56.2

11300.0
81.3
19.8

17(;00.0
1260.0

<7.60
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Table A10. Rockeye (l-lmitions Facility) - NSWC Crane, IndiaM, SoIl1J 10/15. Results of inorganic analyses of nethod blanks associated with
analyses of soil samples. Concentrations are ng/kg (ppm) dry ~ight. Detectable concentrations are shown in bold.
Method* Analyte
B1aIit Sb As Be Cd Cr Q1 Pb Ni Zn AI Be Co Fe ~ Sn
MB-1 <O.OO3U <0.002U <0.002U <0.004UN 0.03:tID <O.OO6U <0.1l4U <O.OllU <0.008U <0.0380 <O.Ol1U <0.0300 0.192 <0.74&1 <0.076U
MB-2 O.0244B <0.002U <0.002U <O.OO4UN 0.017ND <O.OO6U <0.114U <O.OllU <O.OO8U 0.075B <O.OllU <0.0300 0.089B <0.74&1 <0.076U
MB-3 0.0212BN <O.OO2U <O.OO2U 0.007N 0.023N 0.00llB <O.114U <O.IOOU O.OO8B <0.0380 <O.OllU <0.0300 0.07OB <0.74&1 <0.076U
MB-4 0.0185llN <O.OO2U <0.002U 0.006ND O.02iN 0.014B <0.1l4U <O.llU <0.008U <0.038U <O.OllU <0.0300 0.063B <0.74&1 <0.076U
MB-S <0.00:lJ <0.002U <0.002U <0.00400 0.17 <O.OO6U <0.114U <O.UU 0.027 0.220 <O.OllU <0.03aJ 0.218 <0.748U <0.076U
MB-6 <0.003U <0.002U <O.OO2U . <0.004UD 0.026 <O.OO6U <0.114U <O.llU <0.008U <0.0380 <O.Ol1U <0.0300 O.066B <0.74&1 <0.076U
MB-7 <0.0030 <O.OO2U O.OO4B <O.OO4UD 0.026 <0.006U <0.114U <O.llU 0.020 0.076B <O.OllU <0.0300 <O.OlaJ <0.74&1 <0.076U
MB-8 <0.003U <0.002U <0.002U 0.007N <O.OllU <O.OO6U <0.1l4U <O.llU <0.008U 0.091B <O.OllU <0.03aJ <O.OlaJ <0.748U <0.076U
MB-9 <O.OO:lJ <0.002U <0.002U <O.OO4UND <O.OllU <0.006U <0.1l4U <O.llU <0.008U <0.038U <O.OllU <0.0300 0.087B <0.74&1 <0.076U

Note:
--*- Method Blank ID; MB-I (MetOOd Blank associated with the following analyses. See Figures 5.1 throogh 5.5 for sample locations.

MB-l (borillls 13, 7, and 2) (surface scrapes G-l thro'.Igh~)

MB-2 (borings 12, II, 10, 9, and 8)
MB-3 (borings 5 and 1)

. MB-4 (borings 6A, 4, and 3 and surface scrape 14)
MB-S (surface scrapes A-o-l, A-I-2, A-2-3, A-4-<J, B-<J-I, n-I-2, 8-2-3, B-4-<J)
MB-6 (surface scrapes C-o-I, C-1-2, C-2-3, C-3-2, Backgra.l1ld North (12)
MB-7 (surface scrapes I>-O-O. D-1-<J. D-2-<J. D-:HJ. D-4-<J, D-5-{)
MB-8 (surface scrapes E-{)-{). E-l-<J. E-2-<J, E-3-<J, E-4-<J, E-5-{)
MB-9 (surface scrapes F-I, F-2. F-3).

U Analyte was analyzed for l:ut not detected
B Reported value is less than the Contract Required Detectioo Limit l:ut greater than the Instnurent Detection Umit
W Post-digestion spike for furnace M analysis is out of control Hmlts (85-115%), \>hUe sample absorbance is less than 50% of

spike absorbance
N Spiked saq>le recovery not within control limits
D Duplicate analysis not within control limits
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Ta~eA11. 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.

Note:
U - Analyte was analyzed for but not detected
B - Reported value is less than the Contract Required Detection \Limit

(CRDL) but greater than the Instrument Detection Limit
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Sample 10
Analyte/Boring
Sb
As
Be
Cd
Cr
Cu
Pb
Ni
Zn
Al
Ba
Co
Fe
Mg
Sn

RINSE RINSE
07 10

<0.003U <0.003U
<0.002U <0.002U
<0.002U <0.002U
<0.004U <0.004U
<O.OllU <O.OllU
<0.006U <0.006U
<0.003U <0.003U
<O.OllU <O.OllU
0.041 0.039
0.145B 0.149B

<O.OllUN <O.OllUN
<0.030U <0.030U
<O.OlOU 0.017B
<0.748U <0.748U
<0.076U <0.076U

RINSE
3

<0.003U
<0.002U
<0.002U
<0.004U
<O.Ol1U
<0.006U
<0.003U
<O.OllU
<0.008U
0.315

<O.OllU
<0.030U
<O.OlOU

1.45
<0.076U
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Table A12. Rockeyc (Munitions Facility) - NSWC Crane, Indiana, SWMU 10/IS.n
Results of analyses of subsurface soil samples for explosive compounds.0

3 Concentrations are mg/kg (ppm) dry weight. Samples with detectable"0
0 concentrations of organic analyte are shown in bold.c
::l
0-

Z Boring Sample Explosive Analyte
OJ ID 2.4-DNT* TNT TETRL DNB TNB RDX HMX3 1/11 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <I.OOU <2.2U(l)
en -2111 <0.25U <0.2SU <0.6SU <0.25U <0.2SU 0.645J O.31JOJ
::l 2/12 <0.2SU <0.25U <0.65U <0.25U <0.2SU <I.OOU <2.2U0-

n -3/11 <0.25U <0.2SU <0.6SU <0.25U <0.25U <1.00U <2.2U
::l" -4/11 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <I.OOU <2.2U(l)

2. -5/11 <0.25U <0.25U <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0 -6A/1l <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU O.455J 0.48JOJ- -7/11 <0.25U <0.2SU <0.6SU <0.2SU <0.2SU O.368J 1DO»
::l -8111 <0.2SU <0.2SU <0.6SU <0.25U <0.2SU <1.00U O.15JOJ

-9111 <0.2SU <0.2SU <2.2U< <0.25U <0.2SU <0.6SU <1.00U...
-10//1 <0.25U <0.2SU <0.6SU <0.2SU <0.2SU <1.00U O.86Jo'

~ 10/12 <0.25U <0.2SU <0.65U <0.25U <0.25U <1.00U 0.37J
-l 10113 <0.2SU <0.2SU <0.65U <0.2SU <0.2SU <1.00U <2.2UOJ
0- 10114 <0.25U <0.2SU <0.65U <0.2SU <0.2SU <I.OOU <2.2Uiii
en -11/11 <0.25U <0.2SU <0.6SU <0.25U <0.2SU <1.00U O.36J

111/2 <0.25U <0.25U <0.65U <0.25U <0.2SU <1.00U 0.30J
11113 <0.2SU <0.2SU <0.6SU <0.25U <0.2SU O.058J 0.62J
11114 <0.2SU <0.25U <0.6SU <0.2SU <0.25U <I.OOU <2.2U

-12/11 <0.2SU <0.2SU <0.6SU <0.25U <0.25U <1.00U 1.07J
12/12 <0.2SU <0.25U <0.65U <0.25U <0.2SU <1.00U 1.13J
12113 <0.25U 0.96 <0.6SU <0.25U 0.16J <1.00U 17:'3
12114 <0.25U 1.40 <0.65U <0.2SU 0.20J <1.00U 42.7

-13/11 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <I.OOU <2.2U
13/12 <0.2SU <0.25U <0.65U <0.2SU <0.25U <1. OOU <2.2U
13/13 <0.25U <0.25U <0.6SU <0.2SU <0.2SU <1. OOU <2.2U

Note:
Sample ID is as follows: 1111, boring l/sample 1. See Figures 13 and 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.
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Table A13. (Page I of 3). Rockeyc (Munieions Faciliey) - NSWC Crane,
Indiana, SWMU 10/15. Resules of analyses of surface scrape soil samples for
explosive compounds. Concenerations 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
ID 2,4-DNT* TNT TETRL DNB TNB RDX HMX
A-O-O <O.ZSU <0.2SU <0.6SU <O.ZSU <O.ZSU <l.OOU <2.ZU
A-O-l <O.ZSU <O.ZSU <0.6SU <O.ZSU <O.ZSU <l.OOU <Z.ZU
A-O-Z <0.2SU <0.2SU <O.6SU <O.ZSU <0.2SU <l. OOU <2.ZU
A-0-3 <0.2SU <0.2SU <0.6SU <O.ZSU <O.ZSU <l.OOU <Z.ZU
A-I-O <O.ZSU <0.2SU <0.6SU <O.ZSU <0.2SU <i.OOU <2.ZU
A-l-l <O.ZSU <O.ZSU <O.6SU <0.Z5U <0.25U <i.OOU <Z.ZU
A-I-Z <0.2SU <0.2SU <0.6SU <O.ZSU <0.2SU <I.OOU <2.ZU
A-I-3 <0.2SU <O.ZSU <0.6SU <O.ZSU <O.ZSU <1.00U <Z.ZU
A-Z-O <O.ZSU <0.2SU <0.65U <O.ZSU <O.ZSU <l.OOU <2.ZU
A-Z-l <O.ZSU <O.ZSU <0.6SU <O.ZSU <O.ZSU <i.OOU <Z.ZU
A-Z-Z <O.ZSU <O.ZSU <0.6SU <O.ZSU <O.ZSU <i.OOU <Z.ZU
A-Z-3 <O.ZSU <O.ZSU <0.6SU <0.2SU <0.25U <I.OOU <2.2U
A-3-0 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <l.OOU <2.2U
A-3-1 <0.2SU <O.ZSU <0.65U <O.ZSU <O.ZSU <1. OOU <Z.ZU
A-3-Z <O.ZSU <O.ZSU <0.6SU <O.ZSU <O.ZSU <l.OOU <2.ZU
A-3-3 <O.ZSU <O.ZSU <0.6SU <O.ZSU <0.Z5U <1.00U <2.ZU
A-4-0 <O.ZSU <0.2SU <0.6SU <O.ZSU <O.ZSU <l.OOU <Z.ZU
A-4-1 <O.ZSU <O.ZSU <0.65U <O.ZSU <O.ZSU <i.OOU <Z.ZU
A-4-Z <O.ZSU <0.2SU <0.6SU <0.2SU <O.ZSU <1.00U <Z.ZU
A-4-3 <O.ZSU <O.ZSU <0.65U <O.ZSU <O.ZSU <I.OOU <2.ZU
8-0-0 <O.ZSU <0.2SU <0.6SU <O.ZSU <O.ZSU <l.OOU <2.ZU
8-0-1 <O.ZSU <0.2SU <0.65U <O.ZSU <0.Z5U <l.OOU <Z.ZU
B-O-Z <O.ZSU <O.ZSU <0.6SU <O.ZSU <O.ZSU <1. OOU <Z.2U
B-0-3 <O.ZSU <O.ZSU <0.6SU <O.ZSU <O.ZSU <i.OOU <Z.ZU
B-I-0 <O.ZSU <O.ZSU <0.6SU <O.ZSU <O.ZSU <l.OOU <Z.ZU
8-1-1 <0.2SU <0.2SU <0.6SU <O.ZSU <O.ZSU <i.OOU <Z.ZU
8-1-Z <O.ZSU <O.ZSU <0.65U <O.ZSU <0.2SU <1.00U <Z.ZU
B-I-3 <0.Z5U <O.ZSU <0.6SU <O.ZSU <O.ZSU <1.00U <Z.ZU
8-Z-0 <0.25U <O.ZSU <0.6SU <O.ZSU <O.ZSU <l.OOU <Z.ZU
8-Z-1 <0.Z5U <O.ZSU <0.65U <0.Z5U <0.Z5U <l.OOU <Z.2U
8-2-Z <0.Z5U <O.ZSU <0.65U <0.Z5U <0.25U <1.00U <Z.ZU
8-2-3 <0.25U <0.25U <0.65U <O.Z5u <0.25U <i.OOU <Z.ZU
8-3-0 <0.Z5U <O.ZSU <0.65U ·<0.Z5U <0.25U <i.OOU <Z.ZU
8-3-1 <0.25U <0.2SU <0.65U <O.25U <0.25U <i.OOU <2.2U
8-3-2 <O.25U <0.25U <0.65U <0.Z5U <0.25U <i.OOU 5.37
8-3-3 <0.25U <0.25U <0.65U <0.25U <0.25U <I.OOU <2.2U
8-4-0 <0.25U <O.25U <0.65U O.195J <0.25U <l.OOU <2.2U
8-4-1 <0.25U <O.2SU <0.65U <0.25U <O.25U <i.OOU <2.2U
B-4-2 <O.25U <O.25U <O.65U <O.Z5U <0.25U <l.OOU <2.2U
8-4-3 <0.25U <0.2SU <0.65U <0.25U <0.25U <i.OOU <2.2U

Table Notes: See Page 3 of 3

Appendix A Compound Names and Chemical Analytical Tables



Table A13. (Page 2 of 3). Rockeye (i1unitions Facility) - NSWC Crane,
Indiana, SWMU 10/15. Results of analyses of surface scrape soil samples for
explosive compounds. Concentration~: 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
ID 2,4-0NT* TNT TETRL ONB TNB RDX HMX
C-O-O <0.2SU <0.25U <0.65U <0.2SU <0.2SU <1.00U <2.2U
C-O-l <0.2SU <0.2SU <0.65U <0.2SU <0.2SU <1.00U <2.2U
C-0-2 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
C-0-3 0.099J <0.2SU <0.6SU 0.104J <0.2SU <1.00U <2.2U
C-I-0 <0.2SU <0.2SU <0.6SU <0.25U <0.2SU <1.00U <2.2U
C-l-l <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.20
C-1-2 <0.2SU <0.2SU <0.6SU <0.2SU <0.25U <1.00U <2.2U
C-1-3 <0.2SU <0.2SU <0.6SU <0.25U <0.2SU <1.00U <2.2U
C-2-0 <0.2SU <0.25U <0.6SU <0.2SU <0.2SU <1.00U <2.2U
C-2':'1 <0.2SU <0.25U <0.6SU <0.2SU <0.25U <1.00U <2.2U
C-2-2 <0.2SU <0.25U <0.6SU <0.2SU <0.25U <1.00U <2.2U
C-2-3 <0.25U <0.2SU <0.6SU <0.25U <0.2SU <1.00U <2.2U
C-3-0 <0.2SU <0.25U <0.6SU <0.2SU <0.25U <1.00U <2.2U
C-3-1 <0.2SU <0.2SU <0.6SU <0.25U <0.2SU <1.00U <2.2U
C-3-2 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
C-3-3 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
C-4-0 <0.2SU <0.2SU <0.6SU <0.25U <0.2SU <1.00U <2.2U
C-4-1 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
C-4-2 <0.25U <0.25U <0.6SU <0.2SU <0.25U <1.00U <2.2U
0-0-0 <0.2SU <0.25U <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0-0-1 <0.2SU. <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0-0-2 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0-0-3 <0.2SU <0.25U <0.65U <0.2SU <0.2SU <1.00U <2.2U
0-0-4 <0.2SU <0.2SU <0.6SU <0.2SU <0.25U <1.00U <2.2U
0-1-0 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0-1-1 <0.2SU <0.2SU <0.6SU <0.25U <0.2SU <1.00U <2.2U
0-1-2 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0-1-3 <0.2SU <0.2SU <0.65U <0.2SU <0.2SU <1.00U <2.2U
0-1-4 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0-2-0 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U (2.2U
0-2-1 <0.2SU <0.2SU <0.6SU <0.2SU <0.2SU <1.00U <2.2U
0-2-2 <0.2SU <0.2SU <0.65U <0.2SU <0.2SU <1.00U <2.2U
0-2-3 <0.2SU <0.2SU <0.6SU ·<0.2SU <0.2SU <1.00U <2.2U
0-2-4 <0.2SU <0.25U <0.6SU <0.25U <0.25U <1.00U <2.2U
0-3-0 <0.25t.( <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
0-3-1 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
0-3-2 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
0-3-3 <0.25U <0.25U <0.65U <0.25U <0.25U <l.OOU <2.2U
0-3-4 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
0-4-0 <0.2SU <0.2SU <0.65U <0.2SU <0.25U <1.00U <2.2U
0-4-1 <0.25U <0.2SU <0.65U <0.25U <0.2SU <1.00U <2.2U
0-4-2 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
0-4-3 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
0-4-4 <0.2SU <0.2SU <0.65U <0.25U <0.25U <1.00U <2.2U
0-5-0 <0.25U <0.25U <0.65U <0.25U <0.2SU <1.00U <2.2U
0-5-1 <0.2SU <0.2SU <0.65U <0.2SU <0.25U <1.00U <2.2U
0-5-2 <0.25U <0.25U <0.6SU <0.25U <0.25U <1.00U <2.2U
0-5-3 <0.2SU <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
0-5-4 <0.25U <0.25U <0.65U <0.25U <0.25U <1.00U <2.2U
Table Notes: See Page 3 of 3
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Table A13. (Page 3 of 3). Rockeye (:1unitions Facility) - NSWC Crane,Indiana, SWMU 10/15. Results of analyses of surface scrape soil samples forexplosive compounds. Concentrations are rog/kg (ppm) dry weight. Samples withdetectable concentrations of explosive compound analyte are shown in bold.See Figures 5.1 and 5.3 through 5.5 for sample locations.

Explosive AnalyteSurface
1D
E-O-O
E-O-l
E-0-2
E-0-3
E-0-4
E-I-0
E-l-l
E-1-2
E-1-3
E-1-4
E-2-0
E-2-1
E-2-2
E-2-3
E-2-4
E-3-0
E-3-1
E-3-2
E-3-3
E-3-4
E-4-0
E-4-1
E-4-2
E-4-3
E-4-4
E-5-0
E-5-1
E-5-2
E-5-3
E-5-4
F-l
F-2
F-3
G-l
G-2
G-3
G-4
BNfil
BNU2
BNU3

Sample
2,4-DNT*
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
(0.25U
(0.25U
(0.25U
(0.25U
<0.25U
(0.25U
(0.25U
(0.25U
(0.25U
<0.25U

TNT**
<0.25U
<0.25U
<0.25U
0.07J

<0.25U
<0.25U
<0.25U
<0.25U
0.12J
0.15J

<0.25U
<0.25U
<0.25U
<0.25U
O.l1J

<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25u
<0.25U
<0.25U
<0.25U
(0.25U
(0.25U
(0.25U
<0.25U
(0.25U
0.75
0.19J

<0.25U
<0.25U
(0.25U

TETRL
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U
<0.65U

DNB
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U

TNB
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
<0.25U
(0.25U
<0.25U
(0.25U
(0.25U
(0.25U
(0.25U
(0.25U
<0.25U
<0.25U
(0.25U
(0.25U
<0.25U
<0.25U
(0.25U
(0.25U
(0.25U
(0.25U
(0.25U
(0.25U
<0.25U
(0.25U
(0.25U
(0.25U
(0.25U
<0.25U
(0.25U
(0.25U
<0.25U

RDX** HMX
(1.00U <2.2U
<1.00U <2.2U
<1.00U <2.2U
(1.00U 0.68J
(1.00U <~
<1.00U <2.2U
<1.00U <2.2U
(1.00U 0.25J
<1.00U 0.26J
(1.00U 0.50J
<l.OOU <~
<l.OOU 0.3lJ
0.26J 0.28J
0.20J 0.41J

(1.00U 0.46J
<1.00U <2.2U
(1. OOU <2. 2U
<I.OOU <2. 2U
(1.00U 1.72J
0.51J 2.36

<I.OOU <2.2U
(1. OOU <2. 2U
<1.00U <2.2U
<I.OOU <2. 2U
<1.00U <2.2U
(1.00U <2.2U
(1.00U <2.2U
<I.OOU <2.2U
<I.OOU <2.2U
<1.00U . (2.2U
(1.00U 0.45J
(1.00U 0.16J
(1.00U <2.2U
<I.OOU (2.2U
<1.00U (2.2U
0.14J 1960.0

<I.OOU 540.0
<I.OOU <2.2U
(1.00U (2.2U
(1.00U <2.2UH <0.25U 295.00 <0.65U <0.25U <0.25U 3350.00 10400.0

A20

Note:
Sample ID is as follows: A-O-O - Grid Area A, column 0, row O. See Figure5.x.
J - Estimated value below the statistical quantitation limitsU - Compound was analyzed for but not detected. Detection limits are givenafter the < symbol.
* - Lab reports indicate that 2,4-0NT could not be separated from 2,6-DNT.** - Risk-based concentrations for TNT ~ 16/200 and RDX = 15/26, whereconcentrations shown are for residential soil/ocupational soil. (FromEPA Region III Risk-based Concentrations, Roy L. Smith, PhD., Feb. 1992.)
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TableA14. Rock~ye (Hunitions Facility) - NSWC Crane, Indiana, SWHU 10/15.
Summary of analyses of surface and subsurface soil samples for explosive
compounds. See Figures 5~l and 5.3 through 5.5 for sample locations.

Surface Samples

Explosive Analyte
Area 2,4-DNT* TNT** TETRn DNB TNB RDX** HMX
A n=20 ND ND ND ND NO NO NO
B n=20 ND NO NO 0.20J/1 NO NO 5.37/1
C n=19 o.10J/ 1 NO NO 0.10J/1 NO NO NO
o n=30 ND ND NO ND ND ND ND
E n=30 NO o.15J / 4 ND NO NO 0.5IJ/3 2.36/10
F n=3 NO NO NO ND NO NO 0.45J/2
G n=4 NO 0.75/2 ND NO NO 0.14J/1 1960.0/2
BN n=3 NO NO NO NO NO NO NO
14 n=1 NO 295.00/1 ND NO NO 335U.00/1 10400.00/1

Subsurface Samples

Boring Explosive Analyte
Number 2,4-DNT* TNT** TETRYL DNB TNB RDX** IlMX
1 n=l NO ND ND NO ND ND ND
2 n=2 tID ND ND ND NO 0.65J/l 0.31J/1
3 n=1 ND ND NO ND ND ND ND
4 n=1 ND ND NO ND ND ND NO
5 n=1 NO NO ND ND ND ND NO
6An=1 NO ND ND ND NO 0.46J/1 0.48J/l
7 n=1 ND NO ND ND ND 0.37J/1 11.40/1
8 n=1 ND NO NO NO NO ND 0.15J
9 n=1 ND ND NO ND ND NO ND
10 n=4 NO NO ND ND ND NO 0.86J/2
11 n=4 ND NO NO ND NO o.06J/1 0.62J/3

"12 n=4 ND 1. 40/2 NO ND 0.20J/2 ND 42.7/4
13 n=3 ND NO ND ND ND ND ND

Notes:
NO - 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
w~ight) 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.
n - 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.)
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TableA15. Rockeye Otunitions Facility) - NSWC Crane, Indiana, SWMU 10/1S.
Results of analyses of method blanks and equipment rinses associated with
~nalyses of soil samples (both surface and subsurface samples) for explosive
compounds. Detection limits given after the < symbol and are in mg/kg (ppm)
dry weight units.

Method
ID
MB-l
MB-2
MB-3
MB-4
MB-5
MB-6
MB-7
MB-8
MB-9

Blank/Rinse
2,4-DNT*

<0.25U
<0.2SU
<0.2SU
<0.2SU
<0.25U
<0.2SU
<0.25U
<0.2SU
<0.2SU

TNT
<0.2SU
<0.2SU
<0.25U
<0.2SU
<0.25U
<0.2SU
<0.2SU
<0.2SU
<0.25U

Explosive Analyte
TETRL DNB

<0.65U <0.25U
<0.65U <0.25U
<0.65U <0.25U
<0.65U <0.2SU
<0.65U <0.25U
<0.65U <0.25U
<0.65U <0.2SU
<0.65U <0.25U
<0.6SU <0.2SU

TNB
<0.2SU
<0.2SU
<0.25U
<0.2SU
<0.2SU
<0.2SU
<0.2SU
<0.2SU
<0.2SU

RDX
<1. OOU
<1.00U
<1.00U
<1.00U
<1.00U
<1.00U
<1.00U
<1. OOU
<1.00U

HMX
<2.2U
<2.2U
<2.2U
<2.2U
<2.2U
<2.2U
<2.2U
<2.2U
<2.2U

R-l
R-2
MB-lO

<0.020U
<0.020U
<0.020U

<0.020U
<0.020U
<0.020U

<O.OSOU
<O.OSOU
<O.OSOU

<0.020
<0.020
<0.020

<0.020U
<0.020U
<0.020U

<0.020U
<0.020U
<0.020U

<0.020U
<0.020U
<0.020U

A22

Note:
-*---Method Blank/Rinse Identification; MB-1 (~ethod Blank associated with the

following analyses. See Figures 5.1 and 5.2 for sample locations.
MB-l (borings 13, 7, 7 duplicate, and 2) (surface scrapes C-1 through C-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-3).
MB-I0 (equipment rinses R-l and R-2.
R-1 (boring 10 equipment'rinse)
R-2 (boring 7 equipment rinse)
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Table A16. (Page 1 of 21 Rockeye (M.mitions Facility) - N&C Crane, Indiana, :>vHI 10/15. Results of EPA Method 1l24O * (vo];}ti.le
organics) subsurface soil sample analyses. Concentrations are ~/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 compoond nartl!s.

Analyte!SaoJlle m 112 212 313 4(J3 501 WI 7(J1
CLME'lli <O.OllU <0.01311 <0.012U <0.012U <O.OllU <0.012U <0.012U
8rME1ll <O.01lU <0.013U <O.01ZU <0.012U <O.OIlU <0.012U <O.OlZU
VNLCL <O.OUU <o.onu <0.0l2U <0.012U <O.OllU <0.012U <O.OlZU
ClE'IHA <O.OUU <0.01311 <0.012U <0.012U <O.OIlU <O.01ZU <O.OIZU
MEa, 0.0098B 0.021B O.l1B 0.00778 0.21B 0.00938 0.0668
llOCIEIE <O.OOs6U <0.00J4U <O.OO6U <O.OOs9U <0.OOS7U <0.00500 <O.OOs9U
1lOCLErA <0.OOs6U <0.0064U <O.OOJU <O.OOs9U <0.OOs7U <O.OOsBU <O.OOS9U
t-OCIEIE <0.OOs6U <0.0064U <0.006U <0.OOs9U <0.OOs7U <O.OOS8U <O.OOs9U
c-ocIEIE <O.OOS6U <0.0064U <O.OO6U <0.OOs9U <0.OOs7U 'U.OOS8U <O.OOs9U
aK:L3 <0.OOs6U <0.0064U <0.006U <0.OOs9U <0.OOs7U <O.OOS8U <O.OOs9U
120CLETA <O.OOS6U <0.0064U <O.OO6U <O.OOs9U <O.OOS7U <0.005&1 <O.OOS9U
ll1tCA 0.011 <0.0064U <0.006U <0.0059U <0.0057U <0.005BU <0.0059U
CClA <0.OOs6U <0.0064U <O.OO6U <0.OO59U <0.0057U <0.005&1 <0.0059U
8rOClME <0.0056U <0.0064U <0.006U <0.0059U <0.0057U <O.OOS8U <0.0059U
I20ClPR <0.0056U <0.0064U <O.OO6U <0.0059U <0.OO57U <0.005&1 <0.OO59U
tl3ClPRE <0.OO56U <0.0064U <0.006U <0.OOs9U <0.0057U <O.OOSllU <0.0059U
TCE <0.OOs6U .<O.OO64U <O.OO6U <0.OO59U <0.0057U <O.OOS8U <0.OO59U
D8rClME <0.0056U <0.0064U <0.006U <0.OOs9U <0.0057U <O.OOS8U <0.OO59U
cl3ClPRE <0.0056U <0.0064U <O.OO6U <0.OO59U <0.0057U <0.00500 <O.OOs9U
U2TCA <0.0056U <0.0064U <0.006U <0.0059U O.OOW <O.OOS8U <O.OOs9U
BENlENE <0.OOs6U <0.0064U <O.OO6U <O.OOS9U <0.0057U <O.OOS8U <O.OOs9U
OIBr3 <O.OOS6U <0.00J4U <0.006U <O.OOs9U <0.0057U <O.OOS8U <0.0059U
U22TClA <0.OOs6U <0.0064U <0.006U <O.OOs9U <O.OOS7U <0.005&1 <0.0059U
'IEClElE <0.OOs6U <0.0064U <0.006U <0.0059U <0.0057U <0.00500 <0.0059U
'IOIlJENE <O.OOS6U <O.OO64U <0.006U <0.OO59U <0.OO57U <O.OOS8U <0.0059U
CI.Bm <0.OOs6U <0.0064U <O.OO6U <0.OOs9U <0.OO57U <0.00500 <0.0059U
E'lllEll <0.OOs6U <0.0064U <O.OOJU <O.OOS9U <0.OO57U <O.OOS8U <O.OOs9U
ACETONE O.OO7BJ 0.208 O.044BJ O.Ol1BJ 0.32B 0.0089BJ 0.10.1
BUrAm <O.lIU <0.1311 <0.12U <~ <O.llU <~ <0.12U
CS2 <0.0056U <0.00J4U <O.OOJU <0.0059U <0.OO57U <O.OOS8U <0.0059U
2 HEXOO <O.OS6U <0.064U <0.0600 <0.059U <0.057U <0.05&1 <0.059U
4 Me2PE <0.056U <0.064U <0.0600 <0.059U <0.057U <O.OS8U <0.059U
STYRENE <0.0056U <0.0064U <0.006U <0.0059U <0.0057U <O.OOS8U <0.0059U
VNACETA <0.056U <O.064U <0.0600 <0.059U <0.057U <0.05&1 <0.059U
T-Xylene <0.0056U <0.00J4U <0.006U <0.0059U <0.0057U <O.OOS8U <0.0059U
Note: Sample ID is as follCMS: 11/1 - Soil Boring I, sample Iii. See Figures 5.1 and 5.2.

J - Indicates an estil1Bted value below the statistical quantification limits
U - Indicates cClJ1lOllnd was analyzed for l:ot not detected. Detection limits are given after the < :>ymbol.
8 - 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, &1846, Third Edition, November

1986, with December 1988 revisions.
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.j::. Table A16. (Page 2 of 2) Rockeye (MJnl.tions Facility) - N9;lC Crane, Indiana, 9HMlJ 10/15. Results of EPA Method 8240 * (vol,t i,le

organics) soil analyses (soil borl~ samples). Concentrations are rrg/kg (ppm) dry weight. Samples with detectable concentrations
of organic analyte are showtl in bold. Analytes are given as abbreviations; see Appendix A for full cccnpound l'lllnP-s.

Analyte/SauJlle ID aDl 901 10#4 1lI14 12#4 1303
QME'IH <0.0500 <0.012U <0.012U <O.011U <O.028U <0.340
BrME'IlI <0.05af <0.0120 <0.012U <O.011U <0.028U <0.340
VNLCL <0.0500 <0.012U <0.012U <0.0110 <0.0280 <0.340
ClE'rnA <0.0500 <0.0120 <0.012U <O.OllU <0.0200 <0.340
MEa.. 0.15B O.064B 0.045B 0.037B 0.032B 0.041B
110CIElE <0.025U <0.006U <0.00590 <0.0057U <0.014U <0.014U
1lOCI.EfA <0.0250 <O.OO>U <0.00590 <0.0057U <0.014U <0.017U
t-OClEIE <0.0250 <0.006U <0.0059U <0.0057U <0.014U <0.017U
c-OCLEIE <O.025U <O.OO>U <0.00590 <0.0057U <0.014U <0.017U
CHCL3 <0.025U <0.006U <0.00590 <0.0057U <0.0140 <0.017U
12DCIEfA <0.0250 <O.OO6U <0.00590 <0.0057U <0.014U <0.017U
llltCA <0.025U <0.006U <0.0059U <0.0057U <0.0140 <0.017U
ca.A <0.025U <0.006U <0.00590 <0.0057U <0.014U <0.017U
BrOClME <0.025U <0.006U <0.0059U <0.0057U <0.014U <0.017U
l2OC1FR <O.025U <0.006U <0.00590 <0.0057U <0.014U <0.017U
tl3ClPRE <0.025U <0.006U <0.00590 <0.0057U <0.0140 <0.017U
T(}; <O.025U <0.006U <0.00590 <0.0057U <0.014U <0.017U

:t> DBrClME <0.025U <0.006U <0.00590 <0.0057U <0.0140 <0.017U
"0 cl3ClPRE <0.025U <O.OO6U <0.00590 <0.0057U <0.014U <0.017U"0
<1l 112TCA <0.025U <0.006U ' <0.00590 <0.0057U <0.0140 <0.017U::J
c. BENZENE <O.025U <0.006U <0.00590 <0.0057U <0.014U (0.017Ux" CHBr3' <0.025U <0.006U <0.0059U <0.0057U <0.0140 <0.017U:t>

1122TClA <0.0250 <O.OO6U <0.00590 <0.0057U <0.0140 <0.017U
() 1EClEl'E <0.025U <0.006U <0.0059U <0.0057U <0.0140 <0.017U
0

'IOWENE <0.025U <O.OO6U <0.0059U <0.0057U <0.014U <0.017U3
"0 ClBEN <0.025U <0.006U <0.0059U <0.0057U <0.0140 <0.017U0
c: E'lBEN <0.025U <O.OO6U <0.0059U <0.0057U <0.014U <0.017U::J
c. ACE'l'OOE 0.42B 0.023B <0.12U <0.110 0.31B 0.35B
z Bl.JOOl) <0.500 O.02OJ <0.120 <0.110 <0.200 <0.340III

3 CS2 <0.0250 <O.OO6U <0.0059U <0.0057U <0.014U <0.017U<1l
U> 2 HEXAOO <0.250 <0.06U <0.0590 <0.057U <0.14U <0.17U
III 4 Me2PE <0.25U <0.06U <0.0590 <0.057U <0.140 <0.17U::J
c.

S'lYREllE <O.025U <0.006U <0.00590 <0.0057U <0.014U <0.017U
()
::T VNACErA <0.25U <0.06U <0.0590 <0.057U <0.140 <0.17U
<1l T-Xylene <0.0250 <O.OO6U <0.00590 '<0.0057U <0.014U <O.017U3
0 Note: Sample 10 is as follows: 8/11 - Soil Boring 8, sample /11. See Figures 5.1 and 5.2.
!!!. -

J - Indicates an estimated value below the statistical quantification limits
:t>
::J U - Indicates cccnpound was analyzed for I:ot not detected. Detection limits are given after the < symbol.
III B - Indicates analyte is found in the associated blank as \oIell as in the sample.-<... * - EPA Method 8240 -in Test llithods for Evaluating Solid Waste, Physical/Chanical Methods, S\v846 , Third Edi.tion, November0"
!!!. 1986, with December 1988 revisions.
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Co
x· Table A17. (Page 1 of 2) Rockeye (!'tJnitions Facility) - NSK; Crane, Indiana, S\oMU 10/15. Results of EPA Method 8240 * (volatile» orWlnics) surface soil sample analyses. Concentrations are rrg/kg (ppm) dry ~ight. Samples with detectable concentrations of
(") organic analyte are shown in bold. Analytes are given as abbreviations; sec Appendix II for full corrpcund names.
0
3

Analyte/SlmJlle ID A-(H)"0 A-3-3 A-4-l JHH) &-3-3 &-4-1 C-(H) C-4-1 J>-{H) 0-1-3
0
c: a.MElH <0.015U <0.014U <0.014U <0.015U <0.012U <0.012U <0.0130 <0.012U <0.012U <0.017U
~
Co BrME1H <0.0150 <0.014U <0.014U <O.OISU <0.012U <0.012U <0.013U <0.012U <0.012U <0.017U
z VNLCL <0.0150 <0.014U <0.014U <0.015U <0.012U <0.012U <O.013U <0.012U <0.012U <0.017UIII

3 ClE'DIA <O.OISU <0.014U <0.014U <0.015U <0.0120 <0.012U <0.013U <0.0120 <0.012U <0.017U
(l)

MEa. 0.030 0.037 0.034 0.0308 0.021B o.480B 0.095B O.l7OB 0.0059BJ 0.0128'"III 110CIElE <0.0067U <0.00700 <0.00690 <0.0075U <0.0059U <O.OO6lU <0.0067U <0.0062U <0.006lU <0.0087U
~

Co lllXlJITA <0.00760 <0.00700 <0.006911 <0.007SU <0.005911 <0.006lU <0.0067U <0.0062U <O.OO6lU <0.0087U
(")

t-OCIElE <0.0076U <0.00700 <0.00690 <0.0075U <0.00590 <0.006lU <0.0067U <0.0062U <0.006lU <0.0087U::T
(l)

c-ilC1E.lE <0.00760 <0.00700 <0.006911 <0.007SU <0.00590 <O.O~IU <0.0067U <0.00620 <0.006lU <0.0087U3
o' CHCl3 <0.0076U <0.00700 <0.00690 <0.0075U <0.0059U <O.OO6lU <0.0067U <0.00620 <0.006lU <0.0087U
!!!. 12OCl.ErA <0.007611 <0.00700 <0.00690 <0.007SU <0.005911 <0.00610 <0.0067U <0.00620 <O.OO6lU <0.00l7U» 1HtCA <0.007611 <0.00700 <0.00690 <0.007SU <0.0059U <0.00610 <0.0067U <0.0062U <0.00610 <0.0087U~

III C<IA <0.0076U <0.00700 <0.00690 <0.0075U <0.00590 <O.OO6lU <0.0067U <0.00620 <O.OO6lU <0.0087U-<
rl BrOClME <0.0076U <0.00700 <0.00690 <0.007SU <0.00590 <0.00610 <0.0067U <0.0062U <0.00610 <0.0087Uo'
!!!. l20ClPR <0.007611 <0.007OU <0.00690 <0.007SU <0.00590 <0.00610 <0.0~7U <0.00620 <0.00610 <0.0087U
-l tl3C1PRE <0.007611 <0.00700 <0.0069U <0.0075U <0.00590 <0.00610 <0.0067U <0.0062U 0.OOO7J <0.0087U
III ra: <0.00760 <0.00700 <0.00690 <0.0075U <0.00590 <0.00610 <0.0067U <0.0062U <0.0061U <0.r037UCT
co DBrClME <0.0076U <0.00700 <0.00690 <0.0075U <0.0059U <0.0061U <0.0067U <0.0062U <0.0061U <0.0087U
'" cl3ClPRE <0.007611 <o.oom) <0.00690 <0.0075U <0.005911 <0.0061U <0.0067U <0.00620 <0.0~1U <0.0087U

112TCA . <0.0076U <0.00700 <0.00690 <0.0075U <0.0059U <0.0061U <0.0067U <0.00620 <0.0061U <0.0087U
IlENlENE <0.007611 <0.00700 <0.0~9O <0.0075U <0.00590 <O.OO6lU <0.0067U <0.00620 <0.0061U <0.0007U
CHBr3 <0.0076U <0.00700 <0.00690 <0.0075U <0.0059U <0.006lU <0.0067U <0.0062U <O.OO6lU <0.0087U
H22'OClA <0.007611 <0.00700 <0.00690 <0.0075U <0.005911 <O.O~lU <0.0067U <0.0062U <O.OO6lU <0.0087U
TEClElE <0.0076U <0.00700 <0.00690 <0.007SU <0.00590 <0.0061U <0.0067U <0.00620 <O.OO6IU <0.0087U
IDwrnE <0.007611 <0.00700 <0.00690 <0.00750 <0.00590 <O.OO6lU <0.0067U <0.00620 <O.O~lU <0.0007U
ClBEN <0.00760 <0.00700 <0.00690 <0.0075U <0.0059U <O.OO6lU <0.0067U <0.0062U <O.OO6lU <0.0087U
E'lllEN <0.0076U <0.00700 <0.00690 <0.0075U <0.00590 <0.00610 <0.0067U <0.00620 <0.006lU <0.0087U
ACE'lOOE O.lU 0.029J 0.003.1 0.036BJ 0.026BJ 0.022BJ O.099BJ 0.14B 0.029BJ 0.24BJ
IltJTAID <O.lSU <0.14U O.02U <0.15U <0.12U <0.12U <0.130 <0.12U <0.12U <0.17U
CS2 <0.00760 <0.00700 <0.00690 <0.0075U <0.0059U <0.00610 <0.0067U <0.0062U <O.OO6lU <0.0087U
2 HEXAID <0.076U <0.0700 <0.0690 <0.07SU <0.0590 <0.0610 <0.067U <0.0620 <O.06lU <0.087U
4 Me2PE <0.076U <0.0700 <0.0690 <0.075U <0.0590 <O.06lU <0.067U <0.062U <0.0610 <0.007U
S1YRENE <0.007611 <0.00700 <0.00690 <0.007SU <0.00590 <O.C"JlIU <0.0067U <0.00620 <0.00610 <0.0087U
VNArnTA <0.076U <0.0700 <0.0690 <0.075U <0.0590 <0.0610 <0.067U <0.062U <0.06lU <0.087U
r-Xylene <0.007611 <0.00700 <0.00690 <0.0075U <0.005911 0.OOO7J <0.0067U <0.00620 <O.OO6lU <0.0087U
Note: Sample ID is as follows: A~ Surface scrape sample from Grid A, location 0,0. See Figures 5.1 and 5.2.

J - Indicates an estilmted value helCM the statistical quantification limits
U - Indicates coo:pound was analyzed for but not detected. Detection limits are given after the < symbol.
B - Indicates analyte is found in the associated blank as ~11 as in the sample.
* - EPA Method 8240 --:l.n Test Methods for Evaluating Solid Waste, Physical/Chemicall1ethods, SW846 , Third Edition, November

:J> 1986, with December 1988 revisions.
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Table A17. (Page 2 of 2) RocI<eye (Mmitions Facility) - NSoiC Crane, Indiana, !WJMlJ 10/15. Results of FJPA Method 8240 * (volatile
organics) surface sample soil analyses. Concentrations are lTg/kg (ppm) dry ~ight. Sarrples with detectable concentrations of
organic analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for full ccmpound MIreS.

Analyte/Sa!Ip}e ID I>-3-l 1>-4-4 E-O-{) E-1-3 E-3-1 E-4-4 F-2 F-3 H
ClME'lH <0.014U <0.014U <O.013U <O.Ol1U <O.OIUJ <O.OIUJ <O.013U <0.012U <O.OlZU
BrME'lH <0.014U <0.014U <0.013U <O.Ol1U <O.OlUJ <O.OlUJ <0.013U <O.OIZU <O.OlZU
VNLCL <0.0l4U <0.014U <O.013U <O.Ol1U <0.oIOU <O.OIUJ <0.013U <0.012U <O.OIZU
ClE'IllA <0.014U <0.014U <0.013U <O.Ol1U <O.OlUJ <0.0100 <0.013U <0.012U <0.012U
MEGL 0.0108 0.0091B 0.014B O.23B 0.074B O.064B 0.15B 0.088B O.028B
110ClEIE <0.0069U <0.00700 <0.0063U <O.oo56U <0.00500 <0.00500 <0.0064U <0.006U <0.006U
110CIEfA <0.0069U <0.007UJ <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <O.OO6U <0.006U
t-OClEl'E <0.0069U <0.00700 <0.0063U <O.oo56U <0.0052U <0.0052U <0.0064U <0.006U <0.006U
c-fCLE1E <0.0069U <0.00700 <0.0063U <0.0056U <0.0052U <0.005ZU <0.0064U <O.OO6U <O.OO6U
CHCL3 <0.0069U <0.007UJ <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.00&1 <0.006U
12.OClEfA <0.0069U <0.00700 <0.0063U U <0.0052U <0.0052U <0:0064U <O.OO6U <O.OO6U
111tCA <0.0069U <0.007UJ <0.0063U <O.oo56U <0.0052U <0.0052U <O.OO64U <0.006U <0.006U
CX1A <0.0069U <0.00700 <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U <O.OO6U
BrOClME <0.0069U <0.00700 <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U <0.006U
120ClPR ' <0.0069U <0.00700 <0.0063U <O.OO56U <0.0052U <0.0052U <0.0064U <0.006U <O.OO6U
tl3ClPRE <0.0069U <0.007UJ <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U <0.006U

» 'ICE <0.0069U <0.00700 <0.0063U <0.0056U <0.005ZU <0.0052U <0.0064U <O.OO6U <0.006U
"0 DBrClME <0.0069U <0.00700 <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U <O.D06U"0
ttl cl3ClPRE <0.0069U <0.00700 <0.0063U <0.0056U <0.005ZU <0.0052U <0.0064U <0.006U <0.006U:J
a. 112TCA <0.0069U <0.007UJ' <0.0063U <0.005&1 <0.005ZU <0.0052U <0.0064U <0.006U <O.OO6Ux'
» BENZENE <0.00690 <0.00700 <0.0063U <O.oo56U <0.0052U <0.005ZU <0.0064U <0.006U <O.OO6U

CHBr3 <0.0069U <0.00700 <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U <0.006U
() 1122TClA <0.0069U <0.00700 <0.0063U <0.0056U <0.005ZU <0.005ZU <0.0064U <0.006U <0.006U0
3 1EClElE <0.0069U <0.007UJ <0.0063U <O.oo56U <0.0052U <0.0052U <0.0064U <0.006U <0.006U
"0 lOWEllE <0.00690 <0.00700 <0.0063U <0.00560 <0.0052U <0.0052U <0.0064U <0.006U <0.006U0
c: ClBEN <0.0069U <0.00700 <0.0063U <O.OO56U <0.0052U <0.0052U <0.0064U <0.006U <0.006U:J
a. EIBEN <0.00690 <0.00700 <0.0063U <0.0056U <0.005ZU <0.005ZU <0.0064U <O.OO6U <0.006Uz ACEIDNE O.025BJ 0.059BJ O.064BJ 0.036.1 0.039J 0.07QJ 0.15B 0.0898 0.015BJD>

3 BlJI'AOO <0.14U <0.14U <0.13U <O.l1U <O.lUJ <O.lUJ <O.13U <0.12U <O.lZUttl
en CS2 <0.00690 <0.00700 <0.0063U <0.00560 <0.0052U <0.005ZU <0.0064U <O.OO6U <0.006U
D> 2 HEXAN) <0.069U <0.0700 <0.063U <0.056U <0.052U <0.052U <0.064U <0.0600 <0.0600:J
a. 4 Me2PE <0.069U <0.0700 <0.063U <O.056U <0.052U <0.052U <O.064U <O.06UJ <0.060.J
()
:r SlYRENE <0.0069U <0.00700 <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U <0.00&1
ttl

VNACEI'A <0.069U <0.07UJ <0.0630 <O.056U <0.05ZU <0.052U <0.064U <0.06W <0.06W3
o' T-Xylene <0.0069U <0.007UJ <0.0063U <0.0056U <0.0052U <0.0052U <0.0064U <0.006U <0.0060
~ Note: Sample 10 is as follC1N8: A-{H) - Surface scrape sample frOO! Grid A, location 0,0. See Figures 5.1 and 5.2.» -

J - Indicates an estinBted value below the statistical quantification limits:J
D> U - Indicates conpound was analyzed for b.Jt not detected. Detection limits are given after tre < symbol.-<.... B - Indicates analyte is found in the associated blank as ~ll as in the sample.o'
~ * - EPA Metl'od 8240 -in Test Methods for Evaluat~ng Solid \~aste,. Physical/ChemiC<l!J1ethods,. SoI846 , Third Edition, Novemlxlr
-i 1986, with December 1988 revisions.D>
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Note: RT - Retention Time; CAS No. - Chemical Abstract Service Registry
numbers Sample Number - 12/14 Boring 12/sample 4. See Figures 5.1 and
5.2. * - EPA Method 8240 -in Test Methods for Evaluating Soil Waste,
Physical/Chemical Methods, SW846, Third Edition, November 1986, with
December 1988 revisions.

TableA18. Rockeye (Munitions Facility) - NSWC Crane, Indiana, SWMU
10/15. Volatile organic compounds* .tentatively identified from soil
samples. Estimated concentrations are ~g/kg (ppm) dry weight.

:t>
"0
"0
11l
::J
a.x·
:t>

n
o
3
"0
o
c:
::J
a.
Z
III

3
11l
(J)

III
::J
a.
n
:T
11l
3
o·
III

:t>
::J
III

~o·
~

-i
III
0
ro
(J)

Sample /I
5//2

Es to Cone.
Compound RT CAS No. (mg/kg)

hexane 5.36 110543 39.00

3-methylpentane 5.70 96140 58.00
4.36 87 22.00

3,4-dimcthyl-l-hexene 5.47 16745941 12.00
4,5-dimethyl-I-hexcne 5.45 16106595 32.00
2,4-dimethylpentane 5.43 108087 34.00
I-butene 5.44 106989 19.00

. 2.76 60297 7.60
hydrocarbon 5.53 none 23.00
unknown 4.37 none 10.00
unknown 4.29 none 5.40
unknown 19.98 none 9.20
unknown 5.39 none 38.00
2-methylpentane 5.35 107835 7.30

RBC*'"
4700-61000
(n-hexane)

»
N
'-l

**RBC - Risk-Based Concentrations from EPA Region III, Roy L. Smith,
PHD, February 1992.
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Table A19. (Page 1 of 21 Rockeye (Mmitions Facility) - Ns.lC Crane, Indiana, S\oMlJII 10/15. Results of volatile organics* analyses
of IDi!thod blarks associated with soils analyses. Concentrations are lTg/kg (ppm) dry I<o'eight. Samples with detectable concentratioQs
of ot'gllnic analyte are shcMn in bold. Analytes are given as abbreviations; see Appendix A for full ~d naJreS.

Metbxl
Analyte/B1aIicII HB-l HB-2 HB-3 MB-4 HB-S MIHi HB-7 MB-8 MB-9 HB-I0 HB-ll
CJ..ME'IH <O.OlOU <0.0100 <0.0100 <0.0100 <O.otOu <O.OlOU <0.0100 <0.0100 <0.0100 <0.0100 <0.0100
BrMIml <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <O.OHlJ <O.OlUJ <0.0100
VNU:L <O.OlOU <O.OlOU <0.0100 <0.0100 <O.otOu <0. olOU <0.0100 <O.OlCXJ <O.OHlJ <0.0100 <0.0100
ClEnIA <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <O.OIUJ <0.0100 <0.0100
MEa. <O.OOSU 0.012 0.011 O.Oll 0.011 <O.OOSU 0.OO39J 0.011 O.OO39J 0.014 0.0086
110CLE1E <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
IlDCLETA <O.OOSU <O.OOSU <O.OOSU <0.OO5U <O.OOSU <O:OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <o.Oosu
t-OClEIE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <0.OO5U <O.OOSU <o.oosu <O.OOSU <O.OOSU <O.OOSU <o.oosu
c-DClElE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
rnCL3 <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
12OCIEl'A <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
l11tCA <O.OOSU <O.OOSU <O.OOSU <O.OOSU <o.ooSU <O.OOSU <O.OOSU <o.ooSU <o.ooSU <O.OOSU <o.ooSU
CCL4 <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <o.oosu <O.OOSU <O.OOSU <O.OOSU <O.OOSU
BrOClME <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
l2OCil'R <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU

» tl3ClPRE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
"0 Trn <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <0.OO5U <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU"0
co DBrClME <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU:J
a. cl3ClPRE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSUx·
» 112TCA <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU

BOOENE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
0 CHBr3 <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU0
3 1122TClA <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
"0

TECLEIE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU0
c

lOUJENE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU:J
a.

ClBEN <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
Z
Ql E'lBEN <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
3 ACETONE <0. IOU 0.015.1 0.0096.1 0.0063.1 O.OO6J <0.100 O.OO4J O.OO96J 0.0044J 0.0046J 0.006Jco
(Jl

BUl'ANJ <0.100 <O.ffiT <0.100 <0.100 <o.TIU <0.100 <0.100 <O.IUJ <O.lUJ <0.100 <0.100
Ql
:J CS2 <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSUa.
0 2 HEXAOO <0.0500 <0.0500 <O.OSOU <0.0500 <0.05OU <O.OSOU <O.OSOU <0.0500 <0.0500 <0.0500 <O.OSUJ
::T 4 Me2PE <O.O~ <0.0500 <0.0500 <O.OSOU <O.OSOU <0.0500 <0.0500 <O.OSOU <O.OSOU <0.0500 <0.0500co
3 STYRENE <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU
o' VNA<ErA <O.O~ <O.OSOU <0.0500 <O.OSOU <0.0500 <O.OSOU <0.0500 <0.0500 <0.0500 <0;0500 <O.l)SOU
Ql- r-Xylene <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU <O.OOSU»
:J
Ql

Note: See Page 2 for Table Notes.-<
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Table A19. (Page 2 of 21 Rockeye (Munitions Facility) - ~ Crane, Indiana, fMBJf! 10/15. Resultt; of volatile org;mics>'<
analyses of IretOOd blanks associated with soils analyses. Concentrations are ~/kg (ppm) dry ~ight. Samples with detectable
concentrations of organic analyte are shoNn in bold. Analytes are given as abbreviations; see Appendix A for full compound l'k~S.

Notes for Table 5.16.

J - Indicates an estirmted value below the statistical quantification limits
U- Indicates compound was analyzed for but not detected. Detection limits are given after the <symbol.
* - Fl'A ~thod 8240 -in Test ~thxls for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, NOlA'!mber 1986,

with D:!cember 1988 revisions.

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

118-1 (surface scrapes A-Q-l, A-3-3, A-4-l, B-O-Q, &-3-3, B-4-1)
MB-2 (aurface scrapes A-Q-l ,A-3-3, A-4-1, B-O-Q, B-3-3, 8-4-1)
118-3 (surface scrapes C-{)-{), C-4-l)
MB-4 (surface scrapes IHHl, D-1-3, I>-3-1, I>-4-4)
118-5 (surface scrapes E-{)-{), E-1-3, E-3-1, E-4-4)
MB-{) (surface scrapes E-{)-{), E-1-3, E-3-1, E-4-4)
118-7 (boring 1)
118-£ (boring 5)
MB-9 (borings 6A, 4, and 3 - surface scrape II).
MB-1O (borings 6A, 4, and 3 - surface scrape H).
MB-ll '(surface scrapes F-2 and F-3)
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Table A20. (Page 1 of 2) Rockeye (Munitions Facility) - N::MC Crane, Indiana, SVMJ lOllS. Results of volatile organics* analyses
of method blari<s. rinses,and equipl1Elt rinses associated with soUs analyses. Concentrations are ~/1<g (ppm) dry ~ight. Samples
with detectable concentrations of organic analyte ,are srown in bold. Analytes lire given a5 abbreviations; see Appendix A for full
ccmpound names.

~le
Analyte/m Ril3 MB/Ri13 Ril7 Ril10 MB/R-7! 10 MB/R-7! 10 '1'&-1 MB/m-1 m-2 1'8-3 'm-4 TB-5
ClME'ffi <0.0100 <0.0100 <0.0100 <0.olOU <0.0100 <0.0100 <0.0100 <0.0100 <0. olOU <0.0100 <0.0100 <O.OlQJ
Brt-lElll. <0.0100 <O.OlQJ <0.0100 <O.OlQJ <O.OlQJ <O.OlaJ <O.OlOU <O.OlQJ <O.OlQJ <0.0100 <O.OlQJ <O.OIQJ
vm.GL <0.0100 <0.0100 <0.0100 <0.0100 <O.OlQJ <0.0100 <O.OlQJ <0.0100 <0.0100 <O.OlQJ <O.OIQJ <O.OIQJ
ClElllA <0.0100 <O.OlQJ <0.0100 <O.01QJ <O.OIQJ <0.0100 <0.010ll <O.OlOU <0.01QJ <O.OlOU <O.OIOU <O.OIQJ
MEa.. O.03lB 0.014 <0.005U O.Ol1B 0.011 0.0084 0.0095B 0.0006J 0.0038BJ 0.002BJ 0.003BJ <0.005U
1l0ClEl'E <O.OOSU <O.OOSU <O.ooSU <O.ooSU <O.OOSU <0.005U <O.OOSU <O.ooSU <O.ooSU <O.ooSU <O.OOSU <O.OOSU
llOCLErA <0.005U <0.005U <O.OOSU <0.005U <O.OOSU <0.005U <O.OOSU <0.005U <0.005U <O.OOSU <O.OOSU <0.005U
t-OClEl'E <O.OOSU <0.005U <0.005U <O.OOSU <O.ooSU <O.OOSU <0.005U <O.OOSU <O.ooSU <O.ooSU <O.OOSU <O.OOSU
c-ocLE'lE <O.OO5U <O.OOSU <0.005U <0.005U <0.005U <0.005U <O.OOSU <O.ooSU <O.OOSU <O.OOSU <o.ooSU <O.OOSU
QlCL3 0.018 <0.005U 0.004J 0.0044J <0.005U <O.OOSU <0.005U <O.OOSU <O.ooSU <O.ooSU <O.OOSU <0.005U
120ClErA <0.005U <0.005U <O.OOSU <0.005U <0.005U <0.005U <0.005U <0.005U <0.fXJ5U <0.005U <0.005U <O.OOSU
llltCA <O.ooSU <O.ooSU <O.ooSU <O.OOSU <0.005U <O.OOSU <O.ooSU <O.OOSU <0.005U <o.oosu <O.ooSU <o.oosu

» ca.A <0.005U <0.005U <0.005U <0.005U <0.005U <O.OOSU <O.OOSU <0.005U <0.005U <O.OOSU <O.ooSU <O.ooSU"0
"0 DrOClME 0.0022.1 <O.ooSU <0.005U <O.OOSU <0.005U <0.005U <0.005U <0.005U <O.ooSU <O.ooSU <O.ooSU <O.ooSU<ll
:l l20ClPR <0.005U <0.005U <O.OOSU <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <O.ooSU <O.ooSU <0.005Ua.x· tl3ClffiE <0.!X?5U <0.005U <O.OOSU <0.005U <O.ooSU <0.005U <0.005U <O.OOSU <0.005U <O.ooSU <O.ooSU <O.ooSlJ
» TCE <0.005U <0.005U <O.OOSU <0.005U <0.OO5U <0.005U <O.OOSU <O.OOSU <0.005U <O.ooSU <0.005U <0.005U

n DBrClME <O.OOSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU <0.005U <O.OOSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU
0 cl3ClPRE <O.OOSU <0.005U <0.005U <0.005U <0.005U <0.005U <O.OOSU <O.ooSU <0.005U <O.ooSU <O.ooSU <O.OOSU
3 112TCA <0.005U <O.OOSU O.ool1J <O.OOSU <O.OOSU <0.005U <O.OOSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU 0.0006J"0
0 IlOOENE <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <O.OOSU <0.005U <0.005Uc:
:l amr3 <O.ooSU <O.ooSU <O.OOSU <0.005U <O.OOSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU <O.ooSUa.
z 1122TClA <0.005U O.oooSJ <O.OOSU <0.005U <O.OOSU <0.005U <0.005U <0.005U <0.005U, <0.005U <0.005U <0.005U
ll> 'IECIElE <O.ooSU <O.ooSU <O.ooSU <O.ooSU <O.OOSU <0.005U <0.005U <O.OOSU <O.ooSU <O.ooSU <O.ooSU <O.OOSU3
<ll 'IDUJENE 0.0008J <0.005U <0.005U <0.005U <O.ooSU <0.005U <0.005U <O.OOSU <O.ooSU <O.ooSU <O.ooSU <O.ooSU
(J)

<O.OOSU <O.ooSU <0.005U <O.OOSU <O.ooSU <O.ooSU <O.ooSUll> ClBEN <O.ooSU <0.0050 <0.0050 <O.ooSU <O.ooSU
:l EmEN <0.005U <O.OOSU '<0.005U <0.005U <0.0050 <0.005U <O.OOSU <0.005U <0.0050 <0.0050 <0.0050 <O.ooSUa.
n A<ID1JNE 0.072BJ 0.009J O.lOB 0.095BJ 0.004J 0.03SJ 0.012BJ 0.019.1 0.047BJ O.064BJ 0.035BJ <O.lQJ
:r

BUrAOO 0.067J <O.TaJ 0.0433 0.047J <o.ffif <O.lOU . <0.1O) <O.lOU <0. IOU <0. IOU <0. IOU <0. IOU<ll

3 CS2 <0.005U <0.0050 <0.005U <0.005U <0.005U <0.005U <O.OOSU <0.0050 <O.ooSU <O.ooSU <0.0050 <O.ooSU0'
2 HEXAN) 0.022J <0.0500 <0.0500 <O.OSOU <0.050.1 <O.OSOU <O.OSOU <O.OSOU <O.OSOU <O.OSOU <0.0500 <0.05QJ~

» 4 Me2PE <0.0500 <0.0500 <O.OSOU <O.OSOU <O.OSOU <O.OSOU <O.OSOU <O.OSOU <0.05OU <O.OSOU <0.0500 <O.OSOU
:l STYRENE <0.0050 <0.0050 <O.ooSU <O.OOSU <0,005U <0.0050 <0.005U <O.OOSU <0.0050 <O.ooSU <O.OOSU <0.005Ull>

-< VNAaITA <O.OSOU <0.oSOU <O.OSOU <0.050\) <O.Q5OJ <O.OSOU <O.OSOU <O.OSOU <O.OSOU <0. oSOU <0. oSOU <0. oSOU...
0' T-Xylene <0.005U <O.OOSU <O.OOSU <0.0050 <0.005U <0.emu <0.005U <0.0050 <0.0050 <O.oosu '<o.oosu <O.OOSU
~

-f
Note: See Page 2 for Table Notes.ll>
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Table A20. (Page 2 of 2) Rockeye (Hmitions Facility) - N~ Crane, indiana, !MllJ 10/15. Results of volatile organics* analyses
of IlI!tOOd blarka, rinses,and equipmmt rinses associated with s01.1s analyses. Concentratiol13 are rrg/kg (ppm) dry ~.ight. Samples
with detectable concentrations of organic analyte are shCMll in bold. Analytes are given as abbreviations; see Appendix A for full
cOOlpOUlld naDES.

Notes for Table 5.17.

J - Indicates an estimated value below the statistical quantification limits
U - Indicates canpound loBS analyzed for bJt not detected. Detection limits are given after the <symbol.
* - EPA MetOOd 8240 -in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November 1986,

with December 1988 revisions.

RinSe, Method Blank, and Trip Blank Identification is as follows:

RI/3 - Rinse IoBter collected following final decontaml.natlon rinse after sampling boring 311.
MB!RIJ3 - Method Blank associated with the analysis of boring 1/3 equir;<rent rinse.
nrl - Trip Blank transported to the lab in a cooler containing samples fran Grid fu"ea E (collected on 9/rIJ/90)
nr2, nr3, 'IB-4, T&-5 - Trip blanks transported in coolers containing the fOUO"Nil"g samples:

Boring fIB, 9, 10 (1 cooler)
Boring fJll, and 12 (1 cooler)
Boring fiB, Scrape Sample Area G (l cooler)
Boring f/2 and 7 (l cooler)

Method Blanks associated with analysis of TB-2, TB-3, TB--4, and TB-5 ~re MB/Rfl7,l0 (2 trethod blanks as indicated ab:we)
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Table A21. (Page 1 of 61 Rockeye (l1.Jnitions Facility) - ~ Crane, Indiana, ~ lOllS. Results of EPA Method 827a *
(seml.lIOlatile organics) BuOOUrfSce Boil 1I8Illp1e analyses. Concentrations are ~/kg (ppm) dry ·~ight. Samples with detectable
concentrations of analyte sre srown in bold. Analytes are given as abbreviations; see Apperullx A for conpound MIreS.

ARALYIE/SAHlU lill 2i1l 202 3/11 4/11 Sill WI 7/11 8i/1 9ill
PIlEN)L <O.75U <O.7~ <O.75U <a.76U <O.7SU <a.75U <a.74U <O.76U <a.77U <a.800
2CImEN <O.75U <O.79U <O.75U <a.76U <O.75U <O.75U <a.74U <O.76U (a.77U <a.800
2NIPHE <O.75U <a.79U <a.75U <O.76U <a.75U <a.75U <a.74U <a.76U (a.77U <a.800
241l1eI'HE (a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.800
240ClPHE <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U (a.77U <a.8OO
4CUfe1'lIE <1.500 <1.600 <1.500 <1.500 <1.500 <1.500 <1.500 <1.500 <1.500 <1.600
246'OClPH <a.75U <a.7~ <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.8OO
2400PH <3.800 <4.000 <3.800 <3.800 <3.800 <i800 <3.700 <3.800 <3.800 <4.aoo
4NPHE <3.800 <4.000 <3.800 <3.800 <3.800 <3.800 <3.700 <3.800 (3.800 <4.000
2M46IllPH. <3.800 <4.000 <3.800 <3.800 <3.800 <3.800 <3.700 <3.800 (3.800 <4.aoo
PClPHE <3.800 <4.000 <3.800 <3.800 <3.800 <3.800 <3.700 <3.800 <3.800 <4.000
ilEI'llOAC <3.800 <4.000 <3.800 <3.800 <3.800 <3.800 <3.700 <3.80.1 <3.800 <4.aoo
2MEPHE <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.800
~ <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U (a.77U <a.8OJ
245TClPH <a.75U (a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.800
IlZI.AL <1.500 <1.600 <1.500 <1.5OJ <1.500 <1.5OU <1.500 <1.500 <1.5OU (1.600

» NNIl1EAM <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.80.1
"0 1lC1IPRE <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.761 (a.77U <a. 80.1
"0 NNDNPAM <a.75U <a.79U <O.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.8OJ(1)

::J NI'IROBEN <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U (a.761 <a.77U <a.8OOa.x· ISOPlKR <a.75U <a.7~ <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.800
» IlClEtcME <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a;8OO
n 26DNroL <a.75U <a.79U <a.75U <a.761 <a.75U <a.75U <a.74U <a.76U <a.77U <a.800
0 24DN.roL <a.75U <a.79U <a.75U <a.761 <a.75U <a.75U <a.74U <a.761 <a.77U <a.8OO
3

12DH-IYD <a.75U <a.79U <a.75U <a.76U <a.75U <a.75U <a.74U <a.76U <a.77U <a.800"0
0

BENZIDI <3.800 <4.000 <3.800 <3.800 <3.800 <3.800 <3.700 <3.800 <3.800 <4.000c:
::J 330ClBEZ <1.500 <1.600 . <1.500 <1.500 <1.500 <1.500 <1.500 <1.500 <1.500 <1.600a.
z 1lClE'lE <a.75U <a.79U <a.75U <0.76U <a.75U <a.75U <a.74U <0.761 <a.77U <0.800
Ql

1JoclB <0.75U <0.7~ <0.75U <0.76U <0.75U <0.75U <0.74U <0.76U <0.77U <0.8003
(1) 140ClB <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <a.74U <0.76U <0.77U <0.8001Il

Ql l20CIB <0.75U <a.79U <a.75U <a.76U <0.75U <a.75U <0.74U <a.76U <0.77U <a.8OO
::J
a. HClETA <a.75U <a.79U <0.75U <0.76U <0.75U <0.7SU <a.74U <a.76U <a.77U <a.8OO
n 124TClB <a.75U <a.79U <a.75U <a.76U <a.75U <0.75U <a.74U <0.76U <O.77U <a.800::J"
(1) NAPR1H <a.75U <0.79U <a.75U <0.761 <0.75U <0.75U <a.74U <0.761 <0.77U <0.800
~. HClfu <a.75U <0.79U <a.75U <a.76U <a.7SU <0.75U <0.74U <a.76U <a.77U <a. 8000
~ Note: Sample In is as follC1NS: Ifl1 - Soil Boring 1, satq>le Ill. See F~res 5.\ and 5.2.
» J - EstinBted value below the statistical quantitation limits
::J
Ql U - Canpound was analyzed for wt not detected. ~tection limits are given after the < symbol.-<... B - Analyte is found in the associated blank as ~11 as in the sample •o· * - EPA Method 8270 -in Test Methods for Evaluating Solid Waste, Physical/ChE'Ull.cal Methods, swa46, Third Edition, November
~

--l 1986, with ~cember 1988 revisions.
Ql
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» Table A21. (Page 2 of 61 Rockeye (ItlnitiOl18 Facility) - NS1C Crane, Indiana, S\oMJ 10/15. Results of EPA Method 8270 *
("') (semivolatlle organics) suhlurfaCll soil sample snalyses. ConcentratiollB are ~/kg (ppm) dry W'!ight. Samples with detectable0
3 concentratiOll8 of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for caJtlOUlld llaJreS.
"0
0
c ANAU'!FJSAHPlE 1#1 2#1 2/12 3#1 41/1 5111 WI 71/1 81/1 91/1:::l
a. HClCYPD <0.75U <0.7~ <0.75U <0.75U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800z 2ClNAPH <0.75U <0.7~ <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800Q)

3 M»Wi <0.75U <0.79U <0.7SU <0.76U <0.7SU <0.75U <0.740 <0.76U <0.770 <0.800(l)
en IMaPHJ}{ <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800
Q)

A<l'.NAP <0.7SU <0.7~ <0.75U <0.76U <0.7SU <0.7SU <0.740 <0.76U <0.770 <0.800:::l
a. mxm: <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800("')
'::T DEtPHnI <0.75U 0.072BJ 0.074BJ <0.76U <0.7SU 0.05.1 <0.740 0.079BJ <0.770 <0.800
(l)

4ClPHPHE <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U~. <0.770 <0.800
(') NNDl'HAM <0.75U <0.7~ <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800Q)- 4BrPIIET <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800»
:::l H<lJlE}I <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800
Q)

PHENAN <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800-<.... ANlRAC <0.75U <0.7~ <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.8aJ0"
~ DBuPH'lH O.~ <0.79U <0.75U <0.76U <0.75U O.IOBJ <0.740 <0.76U 0.068 0.12BJ
-l FLANlHE <0.75U <0.7~ <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <O.8aJQ)

0- PYRENE <0.75U <0.79U <0.75U <0.76U <0.7SU <0.75U <0.740 <0.76U <O.77U <0.800CD
BuBePHIH <0.75U <0.7~ <0.75U <0.76U <0.75U <0.75U <0.740 <0.76U <0.770 <0.800en
rnRYSE <0.75U <0.79U <0.75U <0.76U <0.7SU <0.75U <0.740 <0.76U <0.770 <0.800
IlMNIlIR . <0.75U <0.7~ <0.7SU <0.76U <0.75U <9.75U <0.740 <0.76U <0.770 <0.8aJ
B2mlPH 0.34.1 O.ISBJ . 0.42BJ 0.24.1 0.16.1 1.3OB 0.4lJ 0.15BJ 0.061 0.37J
IIDcPHr <0.75U <0.79U <0.75U <0.76U <0.75U 1.3OB <0.740 <0.76U <0.770 <0.800
BBR.AN1' <0.75U <0.7~ <0.75U <0.76U <0.75U <0.75U <O.74U <0.76U <0.770 <0.800
BKFI.mr <0.75U <0.79U <0.75U <0.76U <0.7SU <0.75U <0.740 <0.7fJJ <0.770 <0.800
BAPYRE <0.75U <0.79U <0.75U <0.76U <0.7SU <0.7SU <0.740 <0.76U <0.770 <0.8aJ
Il23PYR <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.7fJJ <0.770 <0.800
DBAHANr <0.75U <0.79U <0.7SU <0.76U <0.7SU <0.75U <0.740 <0.76U <0.770 <0.8aJ
B-QII-PYR <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.7fJJ <0.770 <0.800
ANILINE <1.500 <1.600 <1.500 <1.500 <1.500 <1.500 <1.500 <1.500 <1.500 <1.600
4CU\NIL <1.500 <1.600 <1.500 <1.500 <1.500 <1.500 <1.500 <l.SOO <1.500 <1.600
D!ID'llOFU <0.75U <0.79U <0.75U <0.76U <0.75U <0.75U <0.740 <0.7fJJ <0.770 <0.800
2MeNAPH <0.75U <0.79U <0.75U <0.7fJJ <0.75U <0.75U <0.740 <0.76U <0.770 <0.800
2NANIL <3.8aJ <4.0aJ <3.8aJ <3.8aJ a.8aJ <3.800 <3.700 <3.800 <3.800 <4.00J
3NANIL <3.800 <4.00J <3.800 a.BOO a.8OO <3.BOO a.7OO a.BOO a.8OO <4.000
4NANll. <3.8aJ <4.00J <3.8aJ a.BOO <3. BOO <3.700 <3.8aJ <3. BOO <4.00J <4.00J
Note: Sample 10 is as follows: 1/11 - Soil Boring I, sample Ill. See Figures 5.1 and 5.2.

J - EstiDBted value below the statistical quantitation limits
U - ~d was analyzed for b.Jt not detected. Detection limits are given after the < symbol.
B - Analyte is famd in the associated blank. as \o.ell as in the sample.

» * - EPA MetOOd 8270 -in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November

VJ
1986, with December 1988 revisions.
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:t> Table A21. (Page 3 of 6) Rock.eye (llinitions Facility) - N~C Crane, Indiana, SIMJ 10/15. Results of EPA Method 8270 *W
.f::> (seml.lIOlatile organics) subsurface soil sample analyses. Concentrations are ~/kg (ppm) dry ~ight. Samples with detectable

concentrations of analyte are shown in bold. Ana1ytes are given as abbreviations; see Appendix A for c<XJ1'OUnd I18IreS.

ANALY.lFJSAHPIE 1OU1 10112 1OU3 101/4 11111 11112 11113 11114 12/11 12/12
PHEmL <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.700 <0.700 <0.8lU <0.83U
2ClPHEN <0.76U <0.76U <0.79U <0.75U <0.700 <0.79U <0.700 <0.76U <0.8lU <0.83U
2NIPHE <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.76U <0.700 <0.8lU <0.83U
24IMeP1lE <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.76U <0.700 <0.8lU <0.83U
240ClPHE <0.76U <0.76U <0.79U <0.75U <0.700 <0.79U <0.700 <0.76U <0.8lU <0.83U
4CUIePHE <1.500 <1.500 <1.600 <1.500 <1.600 <1.600 <1.500 <1.500 <1.600 <1.700
246TClPH <0.700 <0.700 <0.79U <0.7SU <0.700 <0.79U <0.700 <0.76U <0.8lU <0.83U
24mPH <3.800 <3.800 <4.000 <3.800 <3.900 <4.000 <3.800 <3.800 <4.000 <4.200
4NHIE <3.800 <3.800 <4.000 <3.800 <3.900 <4.000 <3.800 <3.800 <4.000 <4.200
2M4600PH <3.800 <3.800 <4.000 <3.800 <3.900 <4.000 <3.800 <3.800 <4.000 <4.200
PClPHE <3.800 <3.800 <4.000 <3.800 <3.900 <4.000 <3.800 <3.800 <4.000 <4.200
IlFHlOAC <3.800 <3.800 <4.000 <3.800 <3.900 <4.000 <3.800 <3.8aJ <4.0aJ <4.2aJ
2MEPIlE <0.76U <0.76U <0.79U <0.75U <0.700 <0.79U <0.76U <0.700 <0.8lU <0.83U
4MEPHE <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.7W <0.7aJ <0.81U <0.83U
2451'ClPH <0.76U <0.7W <0.79U <0.7SU <0.700 <0.79U <0.7W <0.76U <0.81U <0.83U
BZIAL <1.500 <1.500 <1.600 <1.500 <1.600 <1.600 <1.500 <1.500 <1.600 <1.700
mIl-lFJM <0.76U <0.7W <0.79U <0.75U <0.700 <0.79U <0.7W <0.76U <0.81U <0.83U
BClIPRE <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.7aJ <0.7aJ <0.8lU <0.83U
m>NPfM <0.700 <0.76U <0.79U <0.75U <0.700 <0.79U <0.700 <0.700 <0.8lU <0.83U

» NI'l'ROIlm <0.700 <0.7aJ . <0.79U <0.7SU <0.78U <0.79U <0.7W <0.7W <0.81U <0.83U
~

~ lSO~ <0.7W <0.7W <0.79U <0.75U <0.700 <0.79U <0.7W <0.7W <0.8lU <0.83UC1l
::l BClEtcME <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.7W <0.7aJ <0.8lU <0.83U0-x· 26DNroL <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83U
» 24DNIOL <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83U
() .12DPIIYD <0.76U <0.7W <0.79U <0.75U <0.700 <0.79U <0.7W <0.76U <0.8lU <0.83U
0 BmlIDI <3.800 <3.800 <4.000 <3.8aJ <3.9aJ <4.000 <3.800 <3.800 <4.000 <4.2aJ
3 330ClllEZ <1.5aJ <1.500 <1.600 <1.500 <1.600 <1.600 <1.500 <1.500 <1.600 <1.7aJ~
0 BClEIE <0.7W <O.76U <0.79U <0.75U <0.700 <0.79U <0.7aJ <0.76U <0.8lU <0.83Uc
::l 130ClB <0.76U <0.7W <0.79U <0.75U <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83U0-

z 140ClB <0.76U <0.7W <0.7911 <0.7SU <0.700 (O.79U <0.7W <0.7W <0.8lU <0.83U
III 12DClB <0.76U <0.7W <0.79U <0.75U <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83U3
C1l HClETA <0.76U <0.76U <0.79U <0.75U <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83U
'"III 124TClB <0.76U <0.7W <0.7911 <0.75U <0.700 <0.7911 <0.76U <0.76U <0.8lU <0.83U
::l

NAPHIH <0.76U <0.7W <0.79U <0.7SU <0.700 <0.79U <0.7W <0.7W <0.8lU <0.83U0-

() HC1Bu <0.76U <0.7W <O.i9U <0.75U <0.700 <0.79U <O.76U <0.76U <0.8lU <0.83U
:T

Note: Sample ID is as follows: 10/11 - Soil Boring 10, sample /11. See Figures 5.1 and 5.2.C1l
3 -

J - EstillBted value 0010\01 the statistical quantitation limLtso'
!!!. U - Coopound was analyzed for hit not detected. Detection limits are given after the < symbol.
» B - Ana1yte is found in the associated blank as ~1l as in the sample.
::l * - EPA Method 8270 -in Test Methods for Eva1uati~ Solid WllSte, Physical/Chemical Methods, So/846, Third Edition, NovemberIII

-< 1986, with December 1988 revisions.
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Tabla A21. (Page 4 of 61 Rockeye (I1Jnitions Facility) - N90IC Crane, IndiaM, fM1J 10/15. Results of EPA ~thod 8270 *CD
:J
a. (semivolatile organics) sub:lurface soil sample aMlyses. Concentrations are ~/kg (ppm) dry ~ight. Samples with detectablex·

concentrations of analyte are shcMn in bold. Analytes are given as abbreviations;. see Appendix A for coopolDld names.
}>

() ANALY'JE/SAHl'lB 101/1 101/2 10f/3 101/4 11/11 11//2 11//3 11//4 12/11 121/2
0

<0.76U <0.76U <0.79U <0.7SU <0.78U <0.79U <0.76U <0.76U <0.8lU3 OClCYPD <O.83U
"0 2C1NAPH <0.76U <0.76U <0.790 <0.7SU <0.78U <0.790 <0.76U <0.76U <0.8lU <0.83U0
c ArFlW/. <0.76U <0.76U <0.7CX1 <0.7SU <0.78U <0.79U <0.76U <0.76U <0.8lU <0.83U:J
a. IliePHIH <0.76U <0.76U <0.790 <0.7SU <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83Uz ACmAP <0.76U <0.76U <0.790 <0.7SU <0.700 <0.790 <0.76U <0.76U <0.8lU <0.83UQ)

3 r11QE <0.76U <0.76U <0.790 <0.7SU <0.78U <0.79U <0.76U <0.76U <0.8lU <0.83U
CD
tn DEtPHIH <0.76U <0.76U <0.79U <0.7SU <0.78U <0.79U <0.76U <0.76U <0.8lU <0.83U
Q)

4Cl.PHPHE <0.76U <0.76U <0.790 <0.7SU <0.78U <0.790 <0.76U <0.76U <0.8lU <0.83U:J
a. NNDPHAM <0.76U <0.76U <0.79U <0.7SU <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83U
()
':J 4BrPHET <0.76U <0.76U <0.790 <0.7SU <0.78U <0.790 <0.76U <0.76U <0.8lU <0.83U
CD

It<IJlm <O.76U <0.76U <0.7CX1 <0.7SU <0.78U <0.79U <0.76U <0.76U <0.8lU <0.83U3
o' PIlENAN <0.76U <0.76U <0.790 <0.7SU <0.78U <0.79U <0.76U <0.76U <0.8lU <0.83U
Q)- ANmAC <0.76U <0.76U <0.790 <0.75U <0.78U <0.79U <0.76U <0.76U <0.8lU <O.83U
}>

DBuPHIH 0.077BJ 0.059BJ 0.081BJ 0.0828.1 O.lBBJ O.llB 0.12BJ O.lOBJ 0.091BJ <0.83U:J
Q)

fu\NlllE <0.76U <0.76U <0.79U <0.7SU <0.78U <0.79U <0.76U <0.76U <0.8lU <0.83U-<.... PYlmlE <0.76U <0.76U <0.79U <O.7SU <0.780 <0.79U <0.76U <0.76U <0.8lU <0.83Uo'
~ BuBePHm <0.76U <0.761 0.066J 0.049.1 <0.78U <0.790 <0.761 <0.76U <0.8lU <0.83U
-I CHRYSE <0.76U <0.76U <0.79U <0.75U <0.78U <0.79U <O.76U <0.76U <0.8lU <0.83U
Q)

<0.76U <0.761 <0.79U <0.7SU <0.780 <0.79U <O.76U <0.761 <0.8lU <0.83Ur::r B<WmIRro B2EHPH 0.06&1 0.077BJ 0.091BJ 0.16BJ 0.14BJ 0.080 0.31BJ <0.76U 0.17BJ 0.18BJtn

INJcPH1' <0.761 0.049.1 <0.79U 0.056.1 <0.700 <0.79U <O.76U <0.761 <0.8lU <0.83U
IlIlFt1INI <0.76U <0.76U <0.79U <0.7SU <0.780 <0.79U <0.76U <0.76U <0.8lU <0.83U
BKF1ANr <0.761 <0.761 <0.79U <0.7SU <0.700 <0.79U <0.761 <0.761 <0.8lU <0.83U
BAPYRE <0.761 <0.761 <0.790 <0.7SU <0.700 <0.79U <0.76U <0.76U <0.8lU <0.83U
Il23PYR <0.761 <0.761 <0.790 <0.7SU <0~78O <0.79U <0.761 <0.76U <0.81U <0.83U
DJWWn' <0.76U <0.761 <0.79U <0.75U <0.700 <0.79U <0.761 <0.76U <0.81U <0.83U
B-GU-i'YR <0.761 <0.761 <0.790 <0.75U <0.700 <0.79U <0.761 <0.761 <0.8lU <0.83U
ANILINE <1.500 <1.500 <1.600 <1.500 <1.600 <1.600 <1.500 <1.500 <1.600 <1.700
4Cl.WL <1.500 <1.500 <1.600 <1.500 <1.600 <1.600 <1.500 <1.500 <1.600 <1.700
DmNlOFU <0.76U <0.761 <0.79U <0.7SU <0.700 <0.79U <0.76U <0.76U <0.81U <0.83U
~ <0.76U <0.761 <0.79U <0.7SU <0.700 <0.79U <0.761 <0.761 <0.81U <0.83U
2NANIL <3.800 <3.8aJ <4.000 <3.8aJ <3.9Ql <4.000 <3.800 <3.8aJ <4.000 <4.200
3NANIL <3.8aJ <3.800 <4.000 <3.800 <3.900 <4.000 <3.800 <3.800 <4.000 <4.200
4NANIL <3.8aJ <3.800 <4.000 <3.8aJ <3.9Ql <4.000 <3.800 <3.800 <4.000 <4.200
Note: Sample In :I.s as follows: 10U1 - Soil Bori~ 10, sample Ill. See Figures 5.1 and 5.2.

J - EstiJmted value below the stat:l.stical quanti tat ion liml.ts
U - CaJJpound was aoolyzed for rot not detected. Detection limits are given after the < symbol.
B - Analyte is found in the assoc:l.sted blank as ~ll as in the sample.
* - FPA MetOOd 8270 -in Test Methods for EvaluatilJ1 Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November

1986, with Decenber 1988 revisions.
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Table A21. (Page 6 of 61 Rockeye (l-tmitioos Facility) - N~C Crane, Indiana, S\<MU 10/15. Results of EPA Method 8270 *
(seml.volatile organics) sublurface soil sample analyses. Concentrations are ~/kg (ppm) dry ~ight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for cCJ1ll00nd narres.

Sample ID is as follCMS: 12~3 - Soil BOring 12, S8ll1'leI/3. See Figures 5.1 and 5.2.
J - EstiDBted value below the statistical quantitation liml.ts
U - CcI1pound was analyzed for I:ot not detected. Detection limits are given after the < symbol.
B - Analyte is found in the associated blank as ~ll as in the sample.
* - EPA MetOOd 8270-in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 5Yl846, Third Edition, November

1986, with December 1988 revisions.
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ANAU'm/SAHPlB
PllEN>L
2.C1l'lII'1I
2NIPHE
24IMePHE
240ClPHE
4CiliePlIE
246lt:lPH
24mPH
4NPHE
2M4600P11
PClPHE
IlENZQ\C
2MEPHE
ltMEmE
245TClPH
BZIAL
NNIl-IFAi
BClIPRE
NNDNPAM
NI'IROBEN
ISOPIIJR
BClEtcME
26DNIOL
24mroL
l2DPIM)
BENlIDI
33OCl1lEZ
BCIElE
131X:lB
140ClB
l20ClB
HClETA
124lt:lB
NAPImI
HClBu
Note:

12#3 12#4 1301 13(12 13#3
<0.81U <0.820 <0.77U <0.75U <0.77U
<0.8lU <0.820 <0.77U <0.7SU <0.77U
<0.81U <0.820 <0.77U <0.75U <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<1.600 <1.600 <1.500 <1.500 <1.500
<0.81U <0.820 <0.77U <0.75U <0.77U
<4.000 <4.100 <3.800 <3.8OU <3.800
<4.001 <4.100 <3.8OU <3.8OU <3.800
<4.000 <4.100 <3.8OU <3.8OU <3.8OU
<4.00u <4. IOU <3.8OU <3.8OU <3.80U
<4.00u <4. IOU <3.8OU <3.8OU <3.8OU
<0.81U <0.820 <0.77U <0.75U <0.77U
<0.8lU <0.820 <0.77U <0.750 <0.77U
<0.81U <0.820 <0.77U <0.7SU <0.77U
<1.600 <1.6OU <1.5OU <1.5OU <1.5OU
<0.81U <0.820 <0.77U 0.079J <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<0.81U <0.820 <0.77U <0.75U <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<0.81U <0.820 <0.77U <0.7SU <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<0.8lU <0.82U <0.77U <0.750 <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<4.0OU <4.1OU <3.8OU <3.8OU <3.8OU
<1.600 <1.6OU <1.500 <1.500 <1.500
<0.8lU <0.820 <0.77U <0.75U <0.7,7U
<0.81U <0.820 <0.77U <0.75U <0.77U
<0.8lU <0.820 <0.77U <0.7SU <0.77U
<0.81U <0.820 <0.77U <0.75U <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<0.81U <0.820 <0.77U <0.750 <0.77U
<0.8lU <0.820 <0.77U <0.75U <0.77U
<0.81U <0.820 <0.77U <0.75U <0.77U
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Table A21. (Page 6 of 61 Rockeye (I1Jnitions Facility) - NSl,lC Crane, Indiana, SIMI 10/15. Results of EPA ~thod 827a *
(sem1volatile organics) sul:surface soil sample analyses. Concentrations are ~/kg (ppn) dry ~ight. Samples with detectable
coocentratia"18 of analyte are srown in bold. Analytes are given as abbreviations; see Appendix A for conpound I"IBI1ES.

~SAMPl.E 1203 1204 1301 131J2 13(13
HClCYPD <a.8lU <a.82U . <O.77U <a.7SU <a.77U
2ClNAI'H <a.8lU . <a.82U <a.77U <a.75U <a.77U
ACENAY <a.81U <a.82U <a.77U <a.7SU <a.77U
IMePIlIH <a.81U <a.82U <a.77U <a.7SU <a.77U
AO!RAP <a.8lU <a.82U <a.77U <a.75U <a.77U
FlIDRE <a.8lU <a.82U <a.77U <a.75U <a.77U
DEtPHlH <a.81U <a.82U <0.77U <a.75U <a.77U
4ClPHPHE <a.8lU <0.82U <a.77U <a.75U <a.77U
NNDPlW1 <a.8lU <a.82U <a.77U <a.75U • <a.77U
4BrPHET <0.81U <0.82IJ <a.77U <a.7~J <a.77U
HClJllli <a.8lU <a.82U <0.77U <a.75U <a.77U
PHENAN <a.8lU <0.82IJ <0.77U <0.75U <0.77U
ANlRAC <0.8lU <0.82U <0.77U <0.7SU <0.77U
DfuPlIDl <0.8lU 0.097J <0.77U <a.75U 0.14BJ
FLt\NllIE <0.8lU <0.82U <0.77U <0.7SU· <0.7'fiJ
PYRE2lE <0.8lU <0.82U <0.77U <0.75U <0.77U
BuIlePHIH <0.8lU <0.82U <0.77U <a.7SU <0.77U
CIIRYSE <0.8lU <0.82U <0.77U <0.75U <0.77U
BAANIHR <0.8lU <0.82U <0.77U <0.75U <0.77U
B2EHPH 1.20 0.22.1 0.099J <0.75U 0.005J
m:>cPHl' <0.8lU <0.82U <0.TiU <0.75U <0.77U
BBaAN1' <0.8lU <0.82U <0.77U <0.75U <0.77U
llKFLANl' <0.8lU <0.82U <0.77U <0.75U <a.77U
BAPYRE <0.8lU <0.82U <0.77U <0.7SU <0.77U
1123PYR <0.81U <0.82U <0.77U <0.75U <0.77U
DBAHANT <0.8l1J <0.82U <0.77U <0.75U <0.77U
1Km-PYR <0.8lU <0.82U <0.77U <0.75U <0.77U
ANILINE <1.600 <1.600 <1.500 <1.500 <1.500
4aRm. <1.600 <1.600 <1.500 <1.500 <1.500
OOENZOFU <0.8l1J <0.82U . <0.77U <O.75U <o.nu
2MeNAPH <0.8lU <0.82U <0.77U <0.75U <0.nu
2NANIL <4.000 <4.100 <3.800 <3.800 <3.800
3NANIL <4.000 <4.100 <3.800 <3.8UI <3.800
4NANIL <4.001 <4.100 <3.800 <3.8UI <3.800
Note: Sample 10 is as follows - 12114, boring 12/salJllle 4. See F:\guI"es 5.1 and 5.2.

J - Estioated value below the statistical quantitation liml.ts
U - Ccnpxmd was analyzed for but not detected. Detectioo limits are given ufter the <symbol.
B - Analyte is found in the associsted blank as ~11 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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CAl Table A22. (Page 1 of 61 Rockeye (MmitiOll8 Facility) - I&C Crane, Indiana, 5V.M.J1I 10/15. Results of EPA Method 8270 *OJ

(seml.volatile organics) surface soil sample analyses. Concentrations are ng/kg (ppm) dry ~ight. Samples with detectable
concentrations of analyte are s!lC7tlll in bold. Analytes are given as abbreviations; see Appendix A for ~nd ~s.

ANAU'IE/SAMPLE BN03 A-{H) A-3-3 A-4-l JHH) 8-3-3 B-4-1 e-<H) 0-3-3 JrO-()

PHOOL <0.82U <0.9911 <0.93U <0.900 <0.97U <0.76U <0.79U <0.82U <0.700 <0.78U
2ClP!IEN <0.82U <0.9911 <0.93U <0.900 <0.97U <0.7&.1 <0.79U <0.82U <0.700 <0.78U
2NIPHE <0.82U <0.99U <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.700
24lMePHE <0.82U <0.9911 <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.78U
240ClPHE <0.82U <0.99U <0.93U <0.900 <0.97U <0.7&.1 <0.79U <0.82U <0.700 <0.700
4Cl.3MePHE <1.600 <2.000 <1.900 <1.800 <1.900 <1.500 <1.600 <1.600 <1.600 <1.600
24610PH <0.82U <0.99U <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.700
2400PH <4.100 <5.000 <4.600 <4.500 <4.800 <3.800 <4.000 <4.100 <3.9aJ a.9aJ
4NPHE <4.100 <5.000 <4.600 .. - <4.500 <4.800 <3.800 <4.000 <4.100 <3.9aJ <3.9aJ
2M4600PH <4.100 <5.000 <4.600 <4.500 <4.800 <3.800 <4.000 <4.100 <3.900 <3.900
PClPHE <4. IOU <5.000 <4.6<lJ <4.500 <4.8OU <3.800 <4.000 <4.1<lJ <3.9<lJ <3.9<lJ
DEmoAC <4.100 <5.001 <4.600 <4.500 <I, .8<lJ <3.800 <1,.000 <4.100 <3.900 <3.900
2MEPl1E <0.82U <0.99U <0.93U <0.900 <O.97U <0.76U <0.79U <0.82U <0.700 <0.700
4MEPHE <0.82U <0.99U <0.93U <0.900 <0.97U <0.7&.1 <0.79U <0.82U <0.700 <0.700
245TClPH <0.82lJ <0.99U <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.700
8ZlAL <1.600 <2.(XXJ <1.900 <1.800 <1.900 <1.5OU <1.600 <1.600 <1.601 <1.6aJ
NNI:MEIIM <0.82U <0.99U <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.78U
BCllPRE <0.82U <0.9911 <0.93U <0.900 <0.97U <0.7&.1 <0.79U <0.82U <0.700 <0.78U

» NNDNPAM <0.82U <0.6&.1 <0.93U <0.900 <0.97U <0.76U <0.79U <0.82U <0.700 <0.700
"C

Nl'ffiOBm <0.82U <0.99U . <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.700"C
<ll

ISOPRJR <0.82U <0.99U <0.93U <0.901 <0.97U <0.7&.1 <0.7911 <0.82U <0.700 <0.700:Ja.x· BClEtcME <0.82U <0.9911 <0.93U <0.900 <0.97U <0.76U <0.7911 <0.82lJ <0.700 <0.700
» 26DNIDL <0.82U <0.99U <0.93U <0.901 <0.97U <0.7&.1 <0.7911 <0.82U <0.700 <0.700

24DNfOL <0.82U <0.9911 <0.93U <0.901 <0.97U <0.76U <0.7911 <0.82U <0.700 <0.700n 12DPHYD <0.82lJ <0.9911 <0.93U <0.900 <0.97U <0.76U <0.7911 <0.82U <0.700 <0.7000
3 BENlIDI <4.100 <5.0aJ <4.6aJ <4.500 <4.800 <3.800 <4.0aJ <4.1aJ <3.9aJ <3.900"C
0 330ClBEZ <1.600 <2.001 <1.900 <1.8011 <1.900 <I.500 <1.600 <1.600 <1.600 <1.600c
:J BClEm <0.82U <0.9911 <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.78Ua.
Z 130ClB <0.82U <0.99U <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.700
D> 140ClB <0.82U <0.9911 <0.93U <0.900 <0.97U <0.7&.1 <0.79U <0.82U <0.700 <0.7003
<ll 120ClB <0.82lJ <0.99U <0.93U <0.900 <0.97U <0.700 <0.7911 <0.82U <0.700 <0.78U
'" HClETA <0.82U <0.9911 <0.93U <0.900 <0.97U <0.7&.1 <0.79U <0.82U <0.78U <0.700D>
:J 124TClB <0.82U <0.9911 <0.93U <0.900 <0.97U <0.76U <0.7911 <0.82U <0.78U <0.700a.
n NAPHIH <0.82U <0.9911 <0.93U <0.900 <0.97U <0.700 <0.79U <0.82U <0.700 <0.78U
:r HClBu <0.82U <0.99U <0.93U . <0.900 . <0.97U <0.76U <0.7911 <0.82U <0.700 <0.700<ll

~. Note: Sample ID is, as' follows: A-<>-<J - Surface scrape sample from Grid A, location 0,0. See Figures 5.1 and 5.2.
0 J - Estimlted value bel~ .the statisticsl quantitation limits!!!.
» U - Conpound ~!l.aMly.II~.d:.for wt not detected. Detection limits are given after the < symbol.
:J B - Analyte is fOund in. the associated blard< os well as in the sample.D>

-< * - EPA Method 8270 -in' Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third &lit ion, NoVl!lllber
r+

o' 1986, with December 1988 revisions.
!!!.
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Table A22. (Page 3 of 6) Rod<.eye (!1.Jnitions Facility) - ISIC Crane, Indiana, SWMU 10/15. Results of EPA ~thod 8270 *
(seml.volatile organics) surface soil sample analyses. Concentrations are ~/kg (ppm) dry ~ight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for cOf1l>OUlld names.

ANAU'IE/5t'HPlE D-1-3 D-3-l 0-4-4 E-o-<l E-1-3 E-3-l E-4-4 F-l F-2 F-3
PHEIDL <1.2lll <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
2C1.l'Hm <1.200 <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
2NIPHE <1.2lll <0.890 <0.94U <0.84U <0.680 <0.69U <0.69U <0.74U <0.78U <0.93U
24I:MePHE <1.2lll <0.890 <0.94U <0.84U <0.680 <0.690 <0.69U <0.74U <0.78U <0.93U
240ClPHE <1.200 <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
4CUIePHE <2.400 <1.800 <1.900 <1. 7lll <1.4lll <1.400 <1.4lll <1.500 <1.600 <1.900
246TClPH <1.200 <0.890 <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
2400PH <6.0lll <4.400 <4.700 <4.200 <3.4lll <3.400 <3.400 <3.700 <3.800 <4.6lll
4NmE <6.oru <4.400 <4.7lll <4.200 <3.4lll <3.400 <3.400 <3.7lll <3.8lll <4.6QJ
LM46DNPH <6.000 <4.400 <4.7ClJ <4.2lll <3.4lll <3.400 <3.4ClJ <3.7ClJ <3.800 <4.600
PClPHE <6.000 <4.400 <4.7lll <4.2lll <3.4lll <3.400 <3.400 <3.700 <3.800 <4.6lll
BEN'lOt\C <6.0lll <4.4lll <4.7ClJ <4.2lll <3.4lll <3.4ClJ <3.4lll <3.700 <3.800 <4.6lll
2MEPHE <1.200 <0.89U <0.94U <0.84U <0.68U <0.69IJ <0.69IJ <0.74U <0.78U <0.93U
4MEPHE <1.200 <0.89U <0.94U <0.84U <0.68U <0.69IJ <0.69U <0.74U <0.78U <0.93U
245TClPH <1.200 <0.890 <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
BZlAL <2.4lll <1.800 <1.9aJ <1.700 <1.400 <1.4lll <1.400 <1.500 <1.600 <1.900

» NNIMEAM <1.2lll <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
"0 BCllPRE <1.2lll <0.89U <0.94U <0.84U <0.68U <0.690 <0.69U <0.74U <0.78U <0.93U"0

<1.2lll <0.89U <0.94U <0.8~ <0.69UCD NNDNPAM <0.680 <0.69U <0.74U <0.78U <0.93U:::l
Q. NI'rnOBFN <1.200 <0.89U <0.94U <0.84U <O.68U <0.69U <0.69U <0.74U <0.78U <0.93Ux·

IS<l'llJR <1.2lll <0.89U <0.94U <O.84U <O.68U <0.69U <0.69U <0.74U <0.78U <0.93U» BClEtdiE <1.200 <0.89U <0.94U <0.84U <0.680 <0.69U <0.69U <0.74U <0.78U <0.93U
n - 26DNrOL <1.200 -<0.89U <0.94U <O.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
0

24r.muL <1.2lll <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U3
"0 12DPHYD <1.2lll <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U0
c BENlIDI <6.000 <4.4lll <4.7lll <4.200 <3.400 <3.4ClJ <3.400 <3.700 <3.800 <4.600:::l
Q. 3lX:1mZ <2.4lll <1.800 <1.9ClJ <1.700 <l.40U <1.4lll <1.400 <1.500 <1.600 <1.900z BClEIE <1.200 <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93UOJ

3 130ClB <1.2lll <0.89U <0.94U <O.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
CD
(J) 140ClB <1.200 <0.890 <Q.94U <0.84U <0.680 <0.69U <0.69U <0.74U <0.78U <0.9311
OJ l20ClB <1.2lll <0.89U <0.94U <0.84U <0.68U <0.690 <0.69U <0.74U <0.78U <0.93U \
:::l
Q. JI:lETA <1.2lll <0.89U <Q.94U <0.84U <0.680 <0.69U <0.69U <0.74U <0.78U <0.93Un
::T 124TClB <1.2lll <0.890 <0.94U <O.84U <0.680 <0.69U <0.69U <0.74U <0.78U <0.930
CD

NAPHrn <1.200 <0.89U <0.94U <0.84U <O.68U <0.69U <0.690 <0.74U <0.78U <0.93U3
n HClBu <1.2lll <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93U
~ N:lte: Sample In is as follows: D-1-3 - Surface scrape sample from Grid D, locstion 1,3. See Figures 5.1 and 5.2.»
:::l J - EstinBted value below the statistical quantitation limits
OJ U - Carpound was analyzed for l:ut not detected. futcct lon limits are givcn after the < symbol.-<:::!. B - Analyte is found in the associated blank as well as in the sample.n
~ * - EPA Method 8270 -in Test Methods for Evaluati~ Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November
-l 1986, with December 1988 revisions.
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x' Table A22. (Page 4 of 6) Rockeye (Munitions FacUity) - NfMC Crane, Indiana, ~ 10/15. Results of EPA ~thod 8270 *» (sem1.volatile organics) surface soil sample analyses. Concentrations are ng/kg (ppm) dry ~ight. Samples with detectable
() ccncentrations of analyte are sh<Mt in bold. Analytes are gLllen as abbreviations; see Appendix A for caq>oond nalll?s.
0
3

ANALYlE/SAMPIEu 1>-1-3 I>-H D-4-4 &~ &-1-3 ~3-1 &-4-4 F-1 F-2 F-30
c HCICYPD <1.200 <0.89U <0.9ljU <O.84U <0.68U <0.69U <0.69U <0.7ljU <0.7&1 <0.93U
:J
c. 2ClNAPH <1.200 <0.89U <0.9ljU <O.84U <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U
z ArmAY <1.2OU <0.89U <0.9ljU <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93UQl

3 IMePHlH <1.200 <0.89U <0.9ljU <0.84U <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U
Cll ACENAP <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.74U <0.78U <0.93UIII
Ql R.OORE <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U:J
c. DEtPHlli <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.7ljU <0.7&! <0.93U
() 4C1PHPHE <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.7ljU <0.7&1 <0.931~
Cll NNDPHAM <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U3
0' 4BrPHET <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.931
CE.. Ha.BEN <1.200 <0.89U <0.9ljU <0.84U <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U» PIlENAN <1.200 <0.89U 0.02J 0.04.1 0.03J 0.02J 0.03J <0.7ljU <0.78U <0.931:J
Ql ANmAC <1.200 <0.89U <0.9ljU <O.84U <0~6&1 <0.69U <0.69U <0.74U <0.78U <0.93U<:... 00uPHlH 0.12BJ O.OSRI 0.47BJ O.llRJ 0.12BJ 0.21RI O.URI <0.7ljU <0.7&! <0.93U0'

FUNIHE <1.200 <0.89U <0.9ljU <0.8ljU 0.011 <0.69U <0.69U <0.7ljU <0.78U <0.931CE..
-l P'iRmE <1.200 <0.89U <0.9ljU <O.BljU 0.04.1 <0.69U <0.69U <0.7ljU <0.7&! <0.931
Ql

BuBePHIH <1.200 <0.89U <0.9ljU <0.84U <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U0-
iii CHRYSE <1.200 <0.89U <0.9ljU <0.84U <0.68U <0.69U <0.69U <0.74U <0.78U <0.93UIII

BAANmR <1.200 <0.89U <0.9ljU <0.84U <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U
B2EHPH 0.28BJ 0.12RJ 0.l2BJ O.S4BJ 0.09BJ 0.09BJ O.lSBJ <0.7ljU <0.78U <0.93U
DNJcPHI' <1.200 0.17J <0.9ljU <0.8ljU 0.05.1 0.08J <0.69U <0.7ljU <0.78U <0.931
BBFlANr <1.200 <0.89U <0.9ljU <O.BljU <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U
BKFLAN1' <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U
BAPYRE <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.74U <0.7&1 <0.931
1123PYR <1.200 <0.89U <0.94U <0.84U <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.931
DBAHANl' <1.200 <0.89U <0.9ljU <O.84U <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U
B-Qll-PYR <1.200 <0.89U <0.9ljU <0.8ljU <0.68U <0.69U <0.69U <0.7ljU <0.78U <0.93U
ANILINE <2.400 <1.800 <1.900 <1.700 <1.4OU <1.4OU <1.4QJ <1.5QJ <1.600 <1.9CU
4CLANIL <2.400 <1.800 <1.900 <1.7QJ <1:400 <1.400 <1.400 <1.500 <1.600 <1.900
DBENlOFU <1.200 <0.89U <0.9ljU <O.BljU <0.68U <0.69U <0.69U <0.7ljU <0.7&! <0.93U
2MeNAPH <1.200 <0.89U <0.9ljU <0.8ljU <0.6&.1 <0.69U <0.69U <0.7ljU <0.7&1 <0.93U
2NANIL <6.000 <4.400 <4.700 <4.200 <3.4ru <3.400 <3.400 <3.700 <3.800 <4.600
3NANIL <6.000 <4.400 <4.700 . <4.200 <3.400 <3.400 <3.4QJ <3.7CU <3.8CU <4.600
4NANIL <6.000 <4.400 <4.700 <4.2QJ <3.400 <3.400 <3.400 <3.700 <3.8CU <4.600
Note: Sample ID is as follows: 0-1 3 - Surface scrape sample fran Grid 0, location 1,3. See Figures 5.1 and 5.2.

J - FstinBted value below the statistical quantitation limits
U - Colqlo.md was analyzed for l:ot not detected. Detection limits are gillen after the < symbol.
B - Analyte is frond in the associated blank as ~11 as in the sample.
* - EPA Method 8270 -in Test Methods for Evaluatirg Solid Waste, Physical/Chemical Hethods>- swa46, Third Edition, November

1986, with Decenber 1988 revisions.
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N Table A22. (Page 5 of 61 Rockeye (HJnitions Facility) - NSolC Crane, Indiana, SWMlJ 10/15. Results of EPA Method 8270 *

(sem!.volBtil.e organics) surface aoil sample analyses. Concentrations are lTg/kg (ppm) dry ~ight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for canpound naJreS.

Sample ID is as fo11(7;1S: G-1 - Surface scrape sample frem Grid G, location 1. See Figures 5.1 and 5.2.
J - Estimlted value belCM the statistical quantitation limits
U - Canpound was analyzed for rot not detected. ~tection limits are given after the < symbol.
B - Analyte is found in the associated blank as ~11 as in the sample.
* - EPA Method 8270 -in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, November

1986, with ~cember 1988 revisions.
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ANAU'1FJ8.AMPlE
PHEN:lL
2ClI'HEN
2NlPHE
24IMePHE
240ClPHE
4Cl..'*!PHE
246TClPH
2400'H
4NPHE
:M46mPH
PClPHE
BENlOAC
2MEPHE

'4MEPl!E
245TClPH
BZlAL
NNlMFJM
BCllPRE
NNDNPAM
NI'l'RDllm
ISOPIDR
BClEtcME
261:NIOL
24INI'OL
12DPHYD
BENlIDI
33OC1.BFZ
BClE1E
l30ClB
140ClB
120ClB
OClErA
124TClB
NAPlDH
HClBu
Note:

G-l G-2 G-3 G-4 14
<l.lOU <1.1OU <0.98U <0.95U <3.8U
<l.lOU <l.lOU <0.900 <0.9SU <3.00
<1.1OU <l.lOU <0.9&1 <0.9SU <3.8U
<1.1OU <1.1OU <0.900 <0.95U <3.00
<1.1OU <1.1OU <0.9&1 <0.9SU <3.au
<2.2OU 2.2OU 2.0OU <1.9OU <7.6U
<l.lOU <l.lOU <0.900 <0.95U <3.00
<5.5OU <5.5OU <4.9OU <4.8OU <19.OU
<5.5OU <5. SOU <4.9OU <4.8OU <19.OU
<5. SOU <5.5OU <4.9OU <4.8OU <19.OU
<5. SOU <5.5OU <4.9OU <4.8OU <19.00
<5.5OU <5. SOU <4.9OU <4.8OU <19.OU
<1.1OU <1.1OU <0.900 <0.9SU <3.00
<1. IOU <1.1OU <0.900 <0.95U <3.00
<1. IOU <1. IOU <0.900 <0.9SU <3.8U
<2.2OU 2.2OU 2.00u <1.9OU <7.6U
<l.lOU <1.1OU <0.9&1 <0.9SU 1.13.1
<1.1OU <l.lOU <0.900 <0.9SU <3.00
<l.lOU <1.1OU <0.900 <0.95U <3.8U
<l.lOU <l.lOU <0.900 <0.9SU <3.00
<1.1<ll <l.lOU <0.900 . <0.95U <3.8U
<1.1OU <l.lOU <0.900 <0.9SU a.8U
<1.1OU <l.lOU <0.900 <0.9SU 0.68.1
<l.lOU <l.lOU <0.900 <0.9SU 0.61J
<l.lOU <l.lOU <0.900 <0.9SU <3.00
<5. SOU <5.5OU <4.9OU <4.8OU 19.OU
<2.2OU 2.2OU 2.00u <1.9OU <7.6U
<1.1OU <1. IOU <0.900 <0.9SU <3.8U
<1.1OU <l.lOU <0.98U <0.9SU <3. au
<1.1OU <l.lOU <0.900 <0.95U <3.00
<1.1OU <1.1OU <0.900 <0.95U <3.8U
<1. IOU' <1.1OU <0.98U <0.9SU a.8U
<l.lOU <l.lOU <0.900 <0.95U <3.8U
<1.1OU <l.lOU <0.900 <0.95U <3.00
<1. IOU <l.lOU <0.9&1 <0.9SU <3.00
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Table A22. (Page 6 of 61 Rockeye (Kmitions Facility) - N90IC Crane, Indiana, SolMIJ 10/15. Results of EPA ~thod 8270 *
(sem!.volatUe organics) surface soil Il8Illple analyses. ConcentrationS are ng/kg (ppm) dry ~ight. Samples with detectable
coocentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for ~d l1llIreS.

ANALYIE/SIIMPLE G-l G-2 G-3 G-4 14
HClCYPD <1. lOU <1.100 <0.900 <0.9SU a.8U
2ClNAm <1.100 <1.100 <0.900 <0.9SU a.8U
ACF1>AY <1.1OU <1.100 <0.900 <0.9SU a.OO
IMePHlH <1.100 <1.100 <0.900 <0.95U a.8U
ACm\P <1. IOU <1.100 <0.900 <0.95U 0.35.1
FLOORE <1.100 <1.100 <0.900 <0.9SU 0.39.1
DEtPlIDl <1. lOU 0.12BJ O.l1lU 0.12BJ a.8U
4ClPHPHE <1.100 <T.TOO <0.900 <O.95U a.OO
NNDPHAM <1. lOU <1.100 <0.900 <0.95U a.OO
4BrPIIET <1.100 <1.100 <0.900 . <0.95U <3.00
HCLIlrn <1. lOU <1.100 <0.900 <0.95U <3.8U
!'HENAN <1.100 <1.100 <0.900 (0.95U 5.5
ANl'RAC <1.1OU <1.100 <0.900 <0.9SU 0.65.1
DBuPHIH 0.14BJ 0.19BJ 0.58BJ 0.35BJ 0.00
FLANIHE <1. IOU <T.ffiT <0.900 <0.95U 3.9
PYRENE <1.100 <1.100 <0.98U <0.9SU 3.9
&IBePHlH (1. lOU <l.lOU <0.900 <0.95U a.8U
CHRYSE <1.1OU <1.100 <0.900 <0.9SU 2.4.1
lIMNIllR <1.100 <1.100 <0.900 <0.9SU 1.4.1
B2EHPH <1.100 0.12BJ· 0.25BJ O.086BJ. 0.00
OOcPlll' <l.lOU <1.100 <0.98U <0.9SU <3.00
BBFLANr <1.100 <1.100 <0.900 <0.9SU 1.3.1
BKFU\Nr <l.l<XJ <1.100 <0.900 (0.9SU l.U
BAPYRE <1.100 <1.100 <0.900 <0.9SU 1.2.1
Il23PYR <1.100 <1.100 <0.900 <0.95U a.8U
DIWtANr <1.100 <1.100 <0.900 <0.95U a.OO
B-GlI-PYR <1.100 <1.100 <0.900 (0.9SU a.8U
ANILINE <2.200 2.200 0.2lJ <1.900 Q.6U
4CI.1INlL <2.200 2.200 <2.000 (1.900 (7.6U
OOENZOFU <1.100 <1.100 <0.900 (0.9SU 0.19.1
2MeNAPH <1. IOU <1.100 (0.900 <0.9SU (3.8U
2NANIL (5.500 <5.500 (4.900 <4.800 (19.00
3NAND.. <5.5CU <5.5CU (4.900 (4.800 (l9.CXJ
4NANIL <5.500 <5.500 <4.900 <4.800 (19.00
Note: Sample 10 is as follows: G-l - Surface SCrIl)JC sampl.e fron Grid G, IOC8t.lon 1. See Figures 5.1 and 5.2.

J - FstillBted value below the statistiC81 quantitation limits
U - Conpound was analyzed for rot not detected. Detection limits are given after the ( symboL
B - Analyte is found in the associated blank as ~ll as in the sample.
* - EPA Method 8270 -in Test Methods for Evaluati'¥l Solid Waste, Physical/Chanical Methods, SW846, Third Edition; November

1986, with Decenber 1988 revisions.



TableA23. 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
Boring 11
Boring 9
Boring 8
Boring 7
Boring 6A
Boring 5
Boring 4
Boring 3
Boring 2
Boring 1

Background Nor.th 1/3
Area B
Area C
Area F

Semivolatile Organic Analytes in Surface Soil Samples

Area A Area D
phenanthrene (J)(l)· phenanthrene (J)(l)

Sample H
N-nitrosodimethylamine (J)(l)
2,6-dinitrotoluene (J)(l)
2,4-dinitrotoluene (J)(l)
acenaphthene (J)(l)
fluorene (J)(l)
phenanthrene
anthracene (J)(l)
fluoranthene
pyrene
chrysene (J)( 1)
benzo(a)anthracene (J)(l)
benzo(b)fluoranthene (J)(l)
benzo(k)fluoranthene (J)(l)
dibenzofuran (J)(l)

Area E
phenanthrene (J)(4)
fluoranthene (J)(l)
pyrene (J)(l)

Area G
aniline (J)(l)

A44

Semivolatile Organic Analytes in Subsurface Soil Samples
Boring 13 Boring 10
N-nitrodisomethylamine (J)(l) butylbenzylphthalate (J)(l)

Note:
~- Indicates an estimated value below the quantitation limits
(1) - Indicates the number of soil samples with detectable concentrations of

that analyte.

Appendix A Compound Names and Chemical Analytical Tables



Table A24. (Page 1 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.

4.20
1.50

0.93
1.40

1.50
21.00
0.92
2.00
2.50

.5.60
25.00

1.70
3.60
4.80
8.90
0.86

29.00
1.80
3.80
4.70

10.00
0.76
5.70

28.00

1.40
21.00
2.70
5.30
7.20

14.00
1.60

20.00
1.50

2.70
6.00
7.50

\14.00

Est. Cone.
(mg/kg)

7474286

2612353

CAS No

74421004
4360763

17257817
17257806
763939

22607165
17257817
16747384
7474286
505180

17257817
17257806
763939
7474286
10544500

17257817
17257806

115220
763939

22607165
17257817
16747384
7474286

48407608

4840760
10570408

4.78
7.87

8.34
8.90

12.20
4.99
6.81
7.40
7.66
7.99
4.92

11.77
12.02

8.58
5.12

. 7.07
7.70
8.00

Compound RT
unknown 5.28
dicyclohexylpropaned nitrite 8.37
2,3-dimethoxy-2

-methyl butane
2-butyl-l,3-dioxolane
2-(dichloromethyl-l,

3-dioxolane
unknown
unknown
1-(3-ethyloxiranyl)ethanone
1-(3-butyloxiranyl)ethanone
3-hexen-2-one
unknown
2,5-dimethyl-l,5-heptadiene

3,4-dial 6.78
1-(3-ethyloxiranyl)ethanone 7.40
2,3,3,4-tetramethylpentane 7.68
dicyclohexylpropanedinitrite 8.01
2,3,4,5-tetrahydropyridine 8.58
unknown 4.88
unknown 6.75
1-(3-ethyloxiranyl)ethanone 7.35
1-(3-butyloxiranyl)ethanone 7.61
3-hexen-2-one 7.94
dicyclohexylpropanedinitrite 8.53
sulfur, 58 31.12
unknown 4.86
2,5-dimethyl-l,5-heptadiene

3,4-dial 6.79
1-(3-ethyloxiranyl)ethanone 7.39
2,3,3,4-tetramethylpentane 7.69
dicyclohexylpropanedinitrite 8.01
cyclohexanecarboxylic acid,

ethenyl
unknown
unknown
1-(3-ethyloxiranyl)ethanone
1-(3-butyloxiranyl)ethanone
cyclohexanecarboxylic acid,

ethenyl
4-methyl-4H-l,2,4-triazole
3-hydroxy-3-methyl

2-butanone
3-hexen-2-one
3-hydroxy-3-methyl-

2-heptanone 5.11 13757910 28.00
RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 12il4 Boring 12/sample 4•. See Figures 5.1 and 5.2.
* - EPA Method 8270 -in Test Me.thod.sfor Evaluating Solid Waste,

Physical/Chemical Methods,· S\o1846, Third Edition, November 1986,
with December 1988 revisions.

1/11
Sample fI

2/11

4

3il2

Sill

Note:

6A

2il2
(7686)

2i/2
(7806)

Appendix A Compound Names and Chemical Analytical Tables A45



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. Cone.
Compound RT CAS No (mg/kg)

2,5-dimethyl-1,5-heptadiene
3,4-dial 7.05 22607165 2.90

1-(3-ethyloxiranyl)ethanone 7.71 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
unknown 4.90 26.00
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

unknown 4.93 25.00
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
unknown 4.96 6.20
dicyclohexylpropanedinitrite 8.03 7474286 1.50
unknown 4.83 170.00

10112

6A
Sample 8

10//1

10114

unknown 4.79 61.00
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
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
unknown 4. 88 7 .40
unknown -4.97 4.40
3-hexen-2-one 7.96 763939 1.50
unknown 4.92 8.70
dicyclohexylpropanedinitrite 7.96 7474286 1.60
unknown 5.03 22.00
dicyclohexylpropanedinitrite 7.93 7474286 1.50
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

11 82 unknown 5.16 11.00
Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers

Sample Number - 1284 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.

11Ul

10U3

7f/1
(7808 )

7U1
(7807)

81/1
(7773)
8111
(7721)
8112
9U1

A46
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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.

13.00
1.50
1.50

17.00
1.50

23.00
1.60

15.00
1.70

23.00
1.50
9.40

22.00
1.60

14.00
8.20

17.30
1.50

29.00
4.70
1.50

18.00
1.60
3.80
4.80
8.20

7.70
26.00
2.10
1.80
3.70
4.40
8.90
1.00
1.90

24.00
3.20

1.40
100.00

7.70

Est. Cone.
(mg/kg)

108850

57114

7474286

7474286.

7474286

108850

CAS No

763939

21962243
18636652
763939

763939

118967

53273135

17257817
763939
2091294
57103

925780

RT
4.95
7.94

33.06
5.05
7.98
5.05
7.96
5.03
7.96
5.13
7.97
4.94
5.21
7.95
5.04
4.98
5.24
7.97
5.08
5.20
7.91
4.76
6.95
7.58
7.85
8.10

11.99
5.23
8.20

25.87
4.58
6.14 .
6.86
7.44
7.71
7.92

27.29
29.54
4.63
6.21

Compound
unknown
unknown
octadecanoic acid
unknown
unknown
unknown
dicyclohexylpropanedinitrite
unknown
bromocyclohexane
unknown
dicyclohexylpropanedinitrite
unknown
unknown
bromocyclohexane
unknown
unknown
unknown
dicyclohexylpropanedinitrite
unknown
unknown
3-hexen-2-one
unknown
unknown
1,1-dimethoxy-2-butene
hexylisopropylether
3-hexen-2-one
2,5-dimethoxy-2,5

-dimethylhexane
unknown
3-hexen-2-one
2-methyl-1,3,5-trinitro-

pengene
unknown'
unknown
3-nonazone
hydrocarbon
1-(3-ethyloxiranyl)ethanone
3-hexen-2-one
9-hexadecenoic acid
hexadecanoic acid
unknown
unknown
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
unknown 4.65 19.00
unknown 6.34 4.90

RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 1204 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.

1104

llfi3

1202

1201

12f/3

13//3

12//4

1301
13//2

Sample #

13//5

14

A-O-O

A-O-O

A-3-3

A-4-1

Note:

Appendix A Compound Names and Chemical Analytical Tables A47



Table A24. (Page 4 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.

2.30
4.90
6.30

12.00
1.30

34.00
5.60
2.00
3.80
4.80
9.90

23.00
2.30
1.70
3.70
4.70
9.30

28.00
2.10
2.00
4.50
5.70

11.00

Est. Cone.
(ms/kg)

17257817
17257817

CAS No

14250885
17257817
14250885
10570408

14250885
34375898
17257806
74764286

57103

14250885
172578172
14250885
13891877

RT
6.99
7.56
7.83
8.07

29.53
4.61
6.18
6.88
7.47
7.73
7.96
4.67
6.23
6.91
7.50
7.78
8.01
4.64
6.23
6.88
7.50
7.76
7.99

Compound
2,2-dimethylpentanol
1-(3-ethyloxiranyl)ethanone
1-(3-ethyloxiranyl)ethanone
unknown
hexadecanoic acid
unknown
unknown
2,2-dimethylpentanol
3-methylpyrrolidine
1-(3-butyloxiranyl)ethanone
dicyclohexylpropanedinitrite
unknown
unknown
2,2-dimethylpentanol
1-(3-ethyloxiranyl)ethanone
2,2-dimethylpentanol
4-penten-2-one
unknown
unknown
2,2-dimethylpentanol
1-(3-ethyloxiranyl)ethanone
2,2-dimethylpentanol
4-methyl-4H-1,2,4-triazole
3-hydroxy-3-methyl-

2-butanone 4.79 115220 28.00
3-hexen-2-one 7.87 763939 1.60
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
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
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
bromocyc1ohexane 8.22 108850 6.10
2-methoxyl,-2-octen-4-one 13.89 24985486 2.30
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

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 Oecember 1988 revisions.

A-4-1

B-3-3

B-O-O

B-4-1

Sample I

C-O-O

C-3-3

Note:

0-0-0

0-1-3

0-3-1

A48
Appendix A Compound Names and Chemical Analytical Tables



Table A24. (Page 5 of 7) Rock~ye (Munitions Facility) - NSWC Crane, Indiana,
SWMU 10/15. Semivolatile organ~c compound~~ tentatively identified from soil·
samples. Estimated concentrations are mg/kg (ppm) dry weight.

7.30
31.00

1.30
2.20

40.00

26.00·
2.60
3.50

1.60
26.00

23.00
1.50
1.90
4.80

16.00
2.50
1.30
2.40
3.10
7.70
1.80
2.00
1. 70

25.00
1.40
2.80
3.70
7.60

27.00
1.20
2.80
3.50
7.70

14.00
0.94
1.10
2.70
3.50
1.50
3.40
0.80

Est. Cone.
(mg/kg)

17257817

48407608

7474286

17257817

1674389

15268492

763939

48407608

763939

86260
763939

22607165
17257817
17257806

17257817
17257806
763939

21962243
17257086
763939

16747389
17257806
1088503
2091294
57103
544854

CAS NoRT

8.40
5.05
5.61
7.96
4.90

8.42
5.39

4.94
7.60
7.60
8.09
4.77
6.42
7.06
7.63
7.88
8.12
29.42
29.67

45.05
4.94
7.01
7.62
7.90
8.14
4.84
6.95
7.57
7.87
8.10
4.89
7.57
7.84
8.07
5.28
8.44
5.29
8.08

Compound
unknown
dimethoxy-2-butene
1-(3-butyloxiranyl)ethanone
3-hexen-2-one
unknown
2-methyl-propoxypropane
unknown
2,3,3,4-tetramethylpentane
1-(3-butyloxiranyl)ethanone
bromocyclohexane
9-hexadecenoic acid
hexadecanoic acid
ditriacontane
unknown
unknown
1-(3-ethyloxiranyl)ethanone
unknown
3-hexen-2-one
unknown
unknown
2,3,3,4-tetramethylpentane
unknown
3-hexen-2-one
unknown
1-(3-ethyloxiranyl)ethanone
1-(3-butyloxiranyl)ethanone
3-hexen-2-one
unknown
dicyclohexylpropanedinitrite
unknown
1-(3-ethyloxiranyl)ethanone
cyclohexanecarboxylic acid,

ethenyl
unknown
2,5-dimethyl-1,5-heptadiene

3,4-dial 7.14
1-(3-ethyloxiranyl)ethanone· 7.75
1-(3-butyloxiranyl)ethanone 8.04
cyclohexanecarboxylic acid,

ethenyl
unknown
2-methoxy-1,l-biphenyl
3-hexen-2-one
unknown
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

RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 1204 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.

Note:

E-1-3

E-O-O

E-4-4

F-2

E-4-4
F-1

F-3

G-2

G-1

E-3-1

D-4-4
Sample fI
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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.

Sample #

BLK
(7802B)
(G-2)

Method
Blkfll
(7410B)
(0-0-0)

BLK
(7545B)
(C-O-O)
Blkfll
(7442B)
(A-O-O)

2.30
1.30

28.00

2.50
5.60
1. 70

4.30
1. 20
2.20

2.10
1.90

30.00
1.30

26.00
1.00
2.30
2.80
6.20

14.20
1.30

18.00
-1.90
4.70
6.10
7.70
1.50

28.00
0.92
1.40
1.80
3.30

Est. Cone.
(mg/kg)

no data
9.60
2.70
1. 70

123795
593497

17257806
763939
10544500

CAS No

763939

123795

16747389
16747389

108850

5745755
108850

5745755
17257817
3431876

86260

115220
763939

925780
17257817
17257817
763939
505180

16747389
17257817
17257806
763939

RT

6.58
7.59
7.89

6.66
7.95
4.91
5.45

4.93
6.99
7.60
7.87
8.12

4.81
7.90
4.63
6.87
7.49
7.79
8.03
8.85
5.02
6.88
7.44
7.68
8.01

36.26
44.94
5.15

7.62
7.93

31.02

36.25
4.64
4.98
7.91

Compound
1 (3-butyloxiranyl)ethanone
3-hexen-2-one
sulfur, S8
hexanadioic acid,

dioctyl ester
heptacosane
unknown
2-methyl-1,3-dioxolane-2

- butanol
bromocyclohexane
unknown
2-methoxy-1,1-biphenyl
2-methyl-1,3-dioxolane-2

- butanol
1-(3-ethyloxiranyl)ethanone
4-butoxy-3-penten-2-one
hexanadioic acid,

dioctyl ester
unknown
unknown
3-hexen-2-one

Blanks
unknown

(2,3,3,4-tetramethylpentane
2,3,3,4-tetramethylpentane
unknown
bromocyclohexane
3-hydroxy-3-methyl-

2-butanone
3-hexen-2-one
unknown
3-nonanone
1-(3-ethyloxiranyl)ethanone
1-(3-ethyloxiranyl)ethanone
3-hexen-2-one
2,3,4,5-tetralydropyridine
unknown
2,3,3,4-tetramethylpentane
1-(3-ethyloxiranyl)ethanone
1-(3-butyloxiranyl)ethanone
3-hexen-2-one

BNfl3

G-3

G-2

G-4

Note: RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 12fl4 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.

A50
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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.

1.50
3.50
4.20
9.30

0.73
17.00
1.30

18.00

18.00
1.90
4.70
6.10
7.70
1.50

23.00

Est. Cone.
(mg/kg)

13757910

CAS No

925780
17257817
17257817
763939
505180

22607165
16747389
16747389
763939 .

4840760

RT
4.63
6.87
7.49
7.79
8.03
8.85
4.85

5.28

6.75
7.37
7.64
7.97

8.54
5.07
7.96

Compound
unknown
3-nonanone
1-(3-ethyloxiranyl)ethanone
1-(3-ethyloxiranyl)ethanone
3-hexen-2-one
2,3,4,5-tetralydropyridine
unknown
2,5-dimethyl-1,5-heptadiene

3,4-dial
2,3,3,4-tetramethylpentane
2,3,3,4-tetramethylpentane
3-hexen-2-one
cyclohexanecarbonylic acid,

ethenyl
unknown
unknown
3-hydroxy-3-methyl-2

-heptanone
1) 2,5-dimethyl-1,5-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-methyl-4H-l,2,4-triozole 8.95 10570408 1.20

RT - Retention Time; CAS No - Chemical Abstract Service Registry numbers
Sample Number - 1204 Boring 12/saQple 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.

Sample #

Note:

Blkitl
(7442B)
(A-O-O)

BLK
(7776B)
(Boring 10)

BLK
(SV-BLK)
BLK
(7618B)
(Boring
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Tabla A25. (Page 1 of 5). Rockeye (Munitions Facility) - Ns\«; Crane, Indiana, SYMJ 10/15. Results of EPA Method 8270 *N
(sem1volatile organics) subsurface soil sample analyses. Concentrations are ~/kg (ppm) dry ~ight. Samples with detectable
concentrations of analyte are shcMn in bold. Analytes are given as abbreviations; see Appendix A for caq>ound nartes.

ME'DID
ANALYIE/BIANK MBI MB2 MB3 HB4 MB5 MB6 MB7 MB8 MB9 MBIO**
PHENJL <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
2ClPIIEN <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
2NlPHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
24IMePHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
240ClPHE <O.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
4CUIePHE <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300
246TClPH <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
24DNPH <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300
4NPHE <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300
2M461llPH <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300
PClPHE <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300
BENlOAC <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300 <3.300
2MEPHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
4MEPHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
245TClPH <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <O.67U
BZrAL <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300
NNIMEAM <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
IlCllPRE <O.66U <0.67U <0.66U <0.66U <0.67U <O.67U <0.67U <0.67U <0.67U <0.67U

:t> NNDNPAM <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
'0

<0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U'0 NI'IROBEN
CD
::J lSOPlKJR <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <O.67Ua.x· BClEtd-IE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
:t> 26INIOL <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U

24INIOL <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
0

12DPHYD <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U0
3 BENZIDI <3.300 <3.300 <3.300 <3.3OJ <3.3OJ <3.300 <3.300 <3.300 <3.300 <3.300'0
0 330ClBEl <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300c
::J BClEIE <0.66U <0.67U <0.66U <O.66U <0.67U <O.67U <0.67U <0.67U <O.67U <O.67Ua.
Z l30ClB <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
Q) 140CIB <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U3
CD l20ClB <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
(fl

Q) OClETA <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
::J 124TClB <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <O.67U <0.67U <0.67Ua.
0 NAPH1l{ <0.66U <0.67U <O.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
::T

HC1.&J <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67UCD

3 Note: Method Blank 10 - see Notes on last page of Table.o'
~ J - EstillBted value below the statistical quantitation limits
:t> U - Canpound loBS anslyzed for rot not detected. Detection limits are given after tre < symbol.
::J ** - Three IlI!thod blarks ~re analyzed, all with these S8IlI! results.Q)

~ * - EPA Method 8270 -in Test Methods forEvaluatirg Solid_Waste1Physical/Chem:l.cal M~tllt.xls-, SW846, Third Edition, November
0 1986, with December 1988 revisions.
~
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Table A25. (Page 2 of 5). Rockeye (l1mitions Facility) - Ng,.rC Crane, Indiana, ~IJ 10/15. Results of EPA Method 8270 *u
(1)

(seml.volatile organica) sublurface soil sample analyses. Concentrations are ~/kg (ppm) dry ~Jght. Samples with detectable:J
a.

concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for c<JnllOUlld Ila!IES.x·
:l> ME'IHD

~ Mal MB2 MB3 HB4 Ma5 MB6 Ma7 MB8 MB9 MalOn
HClC'iPD <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U0

3 2ClNAPH <0.66U <0.67U <0.66U <0.66U <0.67U <O.67U <0.67U <0.67U <0.67U <0.67Uu
0 ArnwI <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67Uc
:J lMePHIH 0.12.1 <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67Ua.

<0.66U <0.67U <O.66U <0.66U <O.67U <0.67U <O.67U <0.67U <0.67U <0.67Uz ACEW'
III FUJORE <0.66U <O.67U <O.66U <0.66U <0.67U <0.67U <0.67U <O.67U <0.67U <0.67U3

DEtPmH 1.50 <0.67U <0.66U <O.66U <0.67U <0.67U 0.045.1 <0.67U <0.67U <0.67U(1)
rtl

4ClPHPHE <0.66U <0.67U <O.66U <0.66U <0.67U <0.67U <0.67U <O.67U <0.67U <0.67UIII
:J tlIDPIIAM <O.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67Ua.
n 4Brl'HET <O.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
::T HaJlm <0.66U <O.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U(1)

3 PHENAN <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67Uo' ANIRAC <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U~

:l> DBuPHJ}I 0.39J O.lOJ 0.2U 0.2U <0.67U 0.0411 0.045.1 <0.67U <0.67U <O.67U
:J flAmHE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67UIII

-< PYRENE <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U....
IluIlel'Hm <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67Uo'

~ ClRYSE <0.66U <0.67U <0.6&1 <0.6&1 <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U--l
BMmlIR <0.6&1 <0.67U <0.6&1 <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67UIII

CT
Il2EHPH 0.06.1 0.5OJ 0.0311 0.033 <0.67U <0.67U 0.~11 <0.67U <0.67U <0.67Uiii

rtl rnocPH1' <0.6&1 0.6OJ <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
DBFUN!' <0.6&1 <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
BKFUNl' <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
BAPYRE <0.6&1 <0.67U <0.66U <0.6&1 <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
Il23PYR <O.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <O.67U
DBAlWrr <0.6&1 <0.67U <0.6&1 <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
B-QU-i'YR <0.66U <0.67U <0.6&1 <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
ANIUNE <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300
4W.NIL <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.300 <1.3U1 <1.300
DBmlORJ <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
2MeNAPH <0.66U <0.67U <0.66U <0.66U <0.67U <0.67U <0.67U <0.67U <0.67U <0.67U
2NANIL 0.300 0.300 0.300 0.3OU 0.300 0.300 0.300 0.300 0.300 0.300
3NANIL 0.300 0.300 0.300 0.3OU 0.300 0.300 <3.300 0.300 0.300 0.300
4NANIL 0.300 0.300 0.300 0.300 0.300 0.300 0.300 _9·~C!J <3.300 0.300
Note: . Method Blank ID - see Notes on last page of Table.

J - Estimlted value below the statistical quantitation limits
U - C'..aqxlund was analyzed for hit oot detected. Detection limits are given after the < symbol.

** - Three III!thod blanks ~re analyzed, all with these Salll! results.
* - EPA Method 8270 -in Test Methods for Evaluating Solid Waste, Physical/Chemical MetlDds, SW846, Third Edition, November

1986, with December 1988 revisions.
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.J:o. Table .A25. (Page 3 of 5). Rockeye (Munitions Facility) - NSl-K: Crane, Indiana, SlMJI) 10/15. Results of EPA l-Ethod 8270 *

(semivolatile organics) suoourface soil sample analyses. Concentrations are lTg/kg (ppm) dry w:!ight. Samples with detectable
concentrations of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for carpoond I1aJlJ!G.

MJmD)

ANALYIE/Blm{
1'HEN)L

2ClPHEN
2NIPIIE
24rMePHE
240ClPHE
4Cl3MePHE
246TClPH
24DNPH
4NPHE
2M46DNPH
PCl.PIlE
BENZOAC
2MEPHE
4MEPHE
245TClPH
IlZlAL
NNI:MEAM
BClIl'RE
NNDNPAM
NI'ffiOBEN
IOOPOOR
BClEtcME
26DNIOL
24WIOL
12DPHYD
BENZIDI
330ClBEZ
BCIEm
l30ClB
140ClB
l20ClB
HClETA
124TClB
NAPHlH
HClBu

}>
"0
"0
(l)

:J
0x·
}>

n
o
3
"0
o
C
:J
0-

Z
Ql

3
(l)
V>

Ql
:J
0-

n
::T
(l)

3
o'
Ql

}>
:J
Ql

~
o'
Ql

-l
Ql
C7
CD
V>

Note:

<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<1.300 <1.300
<0.67U <0.67U
<3.300 <3.300
<3.300 <3.30.1
<3.300 <3.300
<3.300 <3.300
<3.300 <3.300
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<1.300 <1.300
<0.67U <0.67U
<O.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<3.300 <3.300
<1.300 <1.30.1
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U
<0.67U <0.67U

Method Blank ID - see Notes on last page of Table.
J - Estil1Bted value below the statistical quantitation limits
U - CaqJound was analyzed for rot not detected. Detection limits are given after the <symbol.
* - EPA !'k!thod 8270 -in Test l-Ethods for Evaluatirg Solid \okIste, Physical/01eml.cal l-Ethods, !Wl846, Third Edition, Novanber

1986,· with Decemoor 1988 revisions.
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Table A25. (Page 4 of 5). Rockeye (!'tmitions Facility) - N~ Crane, Indiana, fMll)fI 10/15. Results of EPA ~thod 8270 *
(sem!.volatlle organics) subsurface soil sample analyses. Concentrations are rrg/kg (ppm) dry ~ight. Samples with detectable
concentratioos of analyte are shown in bold. Analytes are given as abbreviations; see Appendix A for caq>OU1ld lI8IIES.

MImD>
~ MBll MB12
HClCYPD <0.67U <0.67U
2ClNAPH <0.67U <0.67U
ACFRAY <0.67U <0.67U
~HIH <0.67U <0.67U
ArnN!\P <0.67U <0.67U
FUKm: <0.67U <0.67U
DEtPHIH <0.67U <0.67U
4ClPHPHE <0.67U <0.67U
NNDPIWI <0.67U <0.67U
4BrPHET <0.67U <0.67U
H<IJlEN <0.67U <0.67U
PHENAN <0.67U <0.67U
ANffiAC <0.67U <0.67U
DM'InH 0.08J <0.67U
FLANIHE <0.67U <0.67U
PYRENE <0.67U <0.67U
BuBePHIH <0.67U <0.67U
QIRYSE <0.67U <0.67U
BMNlllR <0.67U <0.67U
B2EHPH O.5OJ <O.67U
INlcPHl' O.6OJ <0.67U
BBFLANl' <O.67U <O.67U
BKFI1INI <O.67U <O.67U
llAPYRE <O.67U <O.67U
Il23P'iR <0.67U <0.67U

. OOAHANI <O.67U <O.67U
~-PYR <0.67U <0.67U
ANILINE <1.300 <1.300
4CUNIL <1.300 <1.300
DBENlOFU <0.67U<0.67U
2MeNAPH <0.67U <0.67U
2NANIL. <3.300 <3.300
3NANIL <3.300 <3.300
4NANIL <3.300 <3.300
Note: Method Blank 10 - see Notes on last page of T::lble.
- J - EstinBted value belCM the statistical quantitation limits

U - Ca1IlnJnd \<,tiS analyzed for rot not detected. Detection limits are given after the <symbol.
* - EPA ~thod 8270 -in Test ~k!thods for Evaluating Solid Waste, Physical/Clleml.cal ~thods, Sol846, Third Edition, Novonber

1986, with December 1988 revisions.
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Table A26. (Page 5 of 5). Rockeye (llinitions Facility) - NSVC Crane, Indiana, SWMlJII 10/15. Results of EPA Method 8270 *
(semivolatile organics) subsurface soil sample analyses. Concentrations are ~/kg (ppm) dry ~ight. Samples with detectable
concentrations of analyte are shcMn in bold. Analytes are given as abbreviations; see Appendix A for coopound MIreS.

Note: ~thod Blank Identification; MBI (Method Blank associated with the analyses indicated as foll<MS. See Fi~s 5.1 and 5.?
for sample locations.

MBI (surface scrapes A-O-O, A-3-3, A-4-l, B-<H), B-3-3, and B-4-1.
MB2 (surface scmpes C-O-O, C-3-3, and BackgrOtmd North (13)
MB3 (surface scmpes D-{H), I>-1-3, I>-3-l, 0-4-4)
MB4 (surface scmpes E-O-O, E-1-3, E-3-1)
MB5 (surface scmpes F-l, F-2, and F-3»
MB6 and MB7 (surface scrapes G-l, G-2, G-3, and 0-4, borings 13, 2, and 7.
MB8 am MB9 (boring 6A, 4, and 3 and surface sample 14»
MBIO (boring 8, 9, 10, 11, and 12) (three Method Blanks analyzed with sstre results as presented above)
MBll (boring 5)
MB12 (boring 1)

.J - EstiJIBted value below the statistical quantitation limits
U -~ WlS analyzed for rot not detected. Detection limits are given after the <symbol.
* - EPA Method 8270 -:l.n Test Methods for Evaluating Solid Waste, Physical/Chanical Methods, SW846, Third Edition, November

1986, with December 1988 revisions.



Table A26. (Page 1 of 2). Rockeye (Munitions Facility) - NSWC Crane,
Indiana, SWMU# 10/lS. 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.

MB
RIO,7
O.OlOU
O.OIOU
O.OlOU
O.OlOU
O.OlOU
O.020U
O.OIOU
O.OSOU
O.OSOU
O.OSOU
O.OSOU
O.OSOU
O.OlOU
O.OIOU
O.OlOU
0.020U
O.OlOU
o.oloil
O.OlOU
O.OlOU
O.OlOU
O.OIOU
O.OlOU
O.OlOU
O.OlOU
O.OSOU
O.020U
O.OlOU
O.OlOU
O.OlOU
O.OlOU
O.OlOU
O.OlOU

RINSE
07

O.OllU
O.OllU
O.OllU
O.OllU
O.OllU
0.022U
O.OllU
O.OSSU
O.OSSU
O.OSSU
O.OSSU
O.OSSU
O.OllU
O.OllU
O.OllU
O.022U
O.OllU
O.OllU
O.OllU
O.OllU
O.OllU
O.OllU
O.OllU
O.OllU
O.OllU
O.OSSU
O.022U
O.OllU
O.OllU
O.OllU
O.OllU
O.OllU
O.OllU

RINSE
10

<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<0.022U
<O.OllU
<O.OSSU
<O.OSSU
<O.OSSU
<O.OSSU
<O.OSSU
<O.OllU
<O.OllU
<O.OllU
<0.022U
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OSSU
<0.022U
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU
<O.OllU

Sample RINSE
Analyte/ID 3
PHENOL
2ClPHENOL
2NIPHE
24DMePHE
24DClPHE
4Cl3MePHE
246TClPH
24DNPH
4NPHE
2M46DNPH
PClPHE
BENZOAC
2MEPHE
4MEPHE
24STClPli
BZLAL
NNDMEAM
BClIPRE
NNDNPAM
NITROBEN
ISOPHOR
BClEtoME
26DNTOL
24DNTOL
l2DPHYD
BENZIDI
33DClBEZ
BClETE
13DClB
14DClB
12DClB
HClETAl2
124TClB
Note:
Sample ID - Rinse 10 - Rinse performed following sampling at boring 10.

MB RIO/7 - method blank associated with analysis of rinses for borings 7
and 10.

(-) - No analysis, sample lost during sample extraction
J - Estimated value below the statistical quantification limits
U - Compound was analyzed for but not detected. Detection limits are given

after the < symbql.
* - EPA Method 8240 -in Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW846, Third Edition, November 1986, with
December 1988 revisions.

Appendix A Compound Names and Chemical Analytical Tables A57



A58

Table A26. (Page 2 of 2). Rockeye (Munitions Facility) - NSWC Crane,
Indiana, SWMUD 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 RIO,7

. NAPHTH <O.OllU <O.OllU <O.OlOU
HClBu <O.OllU <O.OUU <O.OIOU
HClCYPD <O.OllU <O.OllU <O.OlOU
2ClNAPH <O.OllU <O.OUU <O.OlOU
ACENAY <O.OUU <O.OUU <O.OIOU
DMePHTH <O.OUU <O.OllU <O.OlOU
ACE NAP <O.OllU <O.OUU <O.OlOU
FLUORE <O.OUU <O.OUU <O.OIOU
DEtPHTH O.OOlBJ O.OOlBJ O.OOlJ
4ClPHPHE <O.OllU <O.OUU <O.OlOU
NNDPHAM <O.OUU <O.OUU <O.OlOU
4BrPHET <O.OllU <O.OUU <O.OIOU
HCLBEN <O.OllU <O.OllU <O.OlOU
PHENAN <O.OUU <O.OllU <O.OIOU
ANTRAC <O.OUU <O.OUU <O.OIOU
DBuPHTH O.OOlBJ O.OOlBJ O.OOlJ
FLANTHE <O.OUU <O.OllU <O.OIOU
PYRENE <O.OUU <O.OUU <O.OIOU
BuBePHTH <O.OllU <O.OllU <O.OIOU
CHRYSE <O.OUU <O.OUU <O.OIOU
BAANTHR <O.OUU <O.OIlU <O.OIOU
B2EHPH O.OOlBJ O.OOIBJ 0.002J
DNOcPHT <O.OIlU <O.OIlU <O.OIOU
BBFLANT <O.OIlU <O.OIlU <O.OIOU
BKFLANT <O.OIlU <O.OIlU <O.OIOU
BAPYRE <O.OIlU <O.OIlU <O.OIOU
11 23PYR <O.OUU <O.OllU <O.OIOU
DBAHANT <O.OIlU <O.OUU <O.OIOU
B<GHI<PYR <O;OIlU <O.OUU <O.OIOU
ANILINE <o.onu <0.022U <0.020U
4CLANIL <0.022U <o.onu <0.020U
DBENZOFOU <O.OUU <O.OIlU <O.OIOU
2MeNAPH <O.OllU <O.OIlU <O.OlOU
2NANIL <O.OSSU <O.OSSU <O.OSOU
3NANIL <O.OSSU <O.OSSU <O.OSOU
4NANIL <O.OSSU <O.OSSU <O.OSOU

Note:
Sample ID - Rinse 10 - Rinse performed following sampling at boring 10.

MB RIO/7 - method blank associated with analysis of rinses for borings 7
and 10.

(-) - No analysis, sample lost during sample extraction
J - Estimated value below the statistical quantification 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 8240 -in Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW846 , Third Edition, November 1986, with
December 1988 revisions.
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---------------_.__ ._-_..--_._- ---

10/15-1-'10Hoi. No.IDIVISION INSTALLAnON r"EET IDRILLING LOG NflP. n\v. NWSC C.RFHJE" OF I SHEETS

1. PRD.lECT {';:>'WMU \0/1':)) 10. SIZE AHD TYPE OF BIT '3. S HE:Lt311 77.lBt"
NWSC. C.R~~: RbC.kEI/E A.~E'Ar 11. DATUM FOR

IJI£L
N 5"OWN CnlJI or-'"

2.. LOCATION (eSt._•• 01' Station)

c-. EE AIM IZ. MANUFACTURER'S OESIGNATION OF DRILL
:s. DRILLING AGENCY .hJ./Z/#&. /SDOtlSI1 Co£: INE"5 13. TOTAL NO. OF OVER. IG, •• wAP'l!o 11-77-: W'g,sT' IiEe
4. "OLE NO. (A. eIoo...........-. tlrl.!

\D/15 -1-<=tD
BURDEN SAMPLES TAKEN! 2. : 1 SOIL_81._-' !

14. TOTAL NUMBER CORE BOXES NIA-S. NAME OF DRILLER

ELAS,IC ~'Ro~f\J
IS. ELEVATION GROUNO WATER

6. DIRECTION OF HOLE I"-qi/J}qO I CO"~/iT~/16. DATE HOLE : q III qo~VERTICAL D'NCL'NEO DEG. FRO.. VERT.

17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 4.1 ~

AIMla. TOTAL CORE RECOVERY FOR BORING ,
a. DEPTH DRILLED INTO ROCK O.()~ 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE \..j .1 ' 6EN B~I/A-Nr
CLASSIFICATION OF MATERIALS 'CORE BOX OR REMARKS

ELEVATION DEPTH LEGEND (D••ulptlonl RECOV. SAMPLE (DrUltn4 t__I ... 10... ..".It 01

lli b
ERY NO. ..aUIe""" .'e:... II .'"uIJC4Ind

0 c d . I g

- G-tv\ "E> \\..T\{ "j ralJt-! J Nc:m= : ~- ~- \'1 \0 "'-""T1:e \..e..\IL- L ~- I\I\Q.X I"'....... J lI"\O'\$T; "'t.. du..,:"1\5 d.t>; I\I~ 4.1 ' ~- __ A
I-- ~- 0\00,,<.- ...-.o..-h..~Q,.1 \ 'So ~9~rt.J. -{:'....""" 0.0'~ ~-
~1-= pv-o 'cob\'1 +'i I\. L\.I' 3~1I H-S,q. I-- ) ~- I lloTI: :~ W\LL. ~-

be.. ~rOv-~ ~ ,+\...
.....- .....- I-- c..",""",~+ Q.~cl .....- -- -- lc>.....-+a..:,-\-_ ~,.ou..+. -

2- - -
--= rHIU ~~cl.\"5S .

~
I-- ~- d. 'BGs, 8'Z.. ~- ~- ~- 0·0 Off"'" 6T'p .... ~- ~- ~

3 -
2·5

I-

M \... sc. .... ~'"{ c..L~ e "f S\LTI
7Prftl\ 0,""" I--- I ~- 2- I-- Io\.ll~ "'ia~U= ~ot..\<: ~fQ~ ........"i-$

V 4·1 1.ffM ~-
\ "1'\Q'{, ....u"'" I f\"lO''''T I P.>N:>,,", J.1 • Oi'f'M ~- I---- \~tJ.
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fA 2- ~- ~

~ - Iv "R~~I @.. 4.\'
~-- ~uC\e.R. I--
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Hole No. r0/15-02-1(0

I

DIVISION INSTALLAnON ISHEET I
DRILLING LOG t0CR 'D\\l; /IJ W~c.. c..e.~t:" . OF I ;HEETS

I. PROJECT LS i/VIY'\U 10/;5) 10. SIZE AND TYPE OF BIT '3" SE:LBv TlJ8F '.
b-:-dr--..~J~\AJu:.:i,.s~c..~~CP-.:;:!:~~~~~c."...~~o~c..!;..k:!QE~~I//J 1(f;~.1:.ri:l::rgL:I~~=----l11. DATUM Fut< " .."vATICN SHOWN rTllllI tor lII:SL.)

2. LOCATION (CoordlnlJt•• 0' St.tlon) 111\6 L
t:--=",...,...,.".:::-:"",,:=,S=8=-,E""=-_..!fV\":"';;'~=~ --j"i. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FA-\\...II\lG.- \5'"0'0
t:-~~t%~~"~~...,;:-Co=:=::-:E=-__~w=-::E5=:::::---;- --j 13. TOTAL NO. OF OVER- I "'''__eo ~"ll..! ....B'"'f"ac0L.
~ ~L~,:~:.,oIto_.... dlrow/n4 ''''01 \ D/ 15-D2,-9c BURDEN SAMPLES TAKEN l '2. : , ~Ol

So NAME OF DRIL.LER 1.. TOTAL NUMBER CORE BOXES I.J/~
E Lp,.::;'T"1 C- 6>Rc...u.N IS. EL.EVATION GROUND .ATER

6. DIRECTION OF HOLE ! STARTED I COMP~£TED
~ER T IC .... 0 INC "'N ED DEC:. FRO.. v £R T. 1-'_

6
_._D_A_T_E_H_O_L_E__.....Li _t;..o"--....:..;13::....-_G.:.....:o'----'-·""1,,,c,"--..:.'-=3::"---<'!_'\)_--i

17. EL.EVATION TOP OF HOL.E
7. THICKNESS OF OVERBURDEN 2 • 0 I

18. 'TOTAL CORE RECOVERY FOR BORING IIJI It
8. DEPTH DRIL.LED INTO ROCK 0 0'1-- ---l:::::...;':...::::-:- --l19. S~UREOFWPECTEIR •

9. TOTAL. DEPTH OF HOLE 2.. ~I /X.t. 'A-d-ul "'5"'_A_~

ELEVATION DEPTH L.EGEND

----- ---
\-=-----=--

2. -
----

- ----- --
=--=---- ----- ----- ----- ----- ----- ----- -

J ..=.

CL.ASSIFICATION OF MATERIALS
(D.ocrlpt,an)

d

'/4 11 R.0cK 0.0;- O. II

Cr\ F~"" ~) 8f:.~N)

~,~ Sc;.",ds-k>--e.. ~,

Top of (Ccc.k: @. Z,o'
6o~ o~ \!'()W:; Z.o'
,?oss\b\~ SQ...d.S+otvi:

R"'Ecl;oOCORVE• SBAOMX_P'9LFRE REMARKS
(D"l,m, Umo" _tft 10••" depth 01

ERY NO. "ache"",••tc... II .'lJmlle.nd
o f V
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Hole No. I DL JS- "!:.-Cj<)
\ DIVISION INSTALLATION rHEET

IDRILLING LOG Ne..f. 'bIV. IJWSc. c..Rf\tJ.E OF I SHEETS

I. PROJE~T (~IAJMU'O/15l 10. SIZE AND TYPE OF BIT 3" SHElBY 7YBt'="
,

1JWSC- c.e~pue-· ROc.keVs ARE".q 11. D.. U" FUt< ~Hu.N ....__ ......

~ LOCATION (C___ .... S...,on) MSL
Gee: hMP 12. "ANUF"'CTURER'S DESIGNATION OF DRILL

:s. DRILLING AGENCY FA III k.I.G- \500
-'1519 eoe- WE-S 11 TOTAL NO. OF OVER- I CM*T''RRSDf=fTL : tftr'g"T"peEQ

.... HOLE NO. (A. abo... Oft ••1ftn4 "'Ie!

10/15 - 3- CfD
BURDEN S.....PLES TAKEN! "3 : SO, ~

_Wa"--' ~

14. TOTAL NU"BER CORE BOXES p/,If-S. N..... E OF DRILLER

.tEbisr/f'" B-eb/.JAI IS. ELEV"'TlON GROUND WATER

6. DIRECTION OF HOLE

IST97;~/90
ICO~~ETED16. DATE HOLE : 9, Zt//f/tJ~YEATICAL DINCLINED DEC;. FRO... vERT.

17. ELEV ...TION TOP OF HOLE
7. THICKNESS OF OVERBURDEN "'. I ' 18. TOT"'L CORE RECOVERY FOR BORING N/,J:;. ~
8. DEPTH DRILLED INTO ROCK o·e 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE b.7.1 BE Ai &I/A#r
CLASSIFICATION OF .....TERIALS ~CORE BOX OR RE"ARKS

ELEVATION DEPTH LEGEND (D_crlpt'on'I RECOV- SAMPLE (DrU'''' ,late. _Ier 1o••• d4tpC1t 01
ERY NO. ....u.rlnQ. .'Ca. II aJ.nlt'cand

a O~ c d a f 9
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Hole No 10/ IS-Lj-9o
IDIVISINlIR • D\V. INSTALLATION rHEET

IDRILLING LOG NWSc.. C.RFHlIE" OF I SHEETS

1. PROJECT
,~~WIV\u. \0/151 10. SIZE AND TYPE OF BIT '3' .:sHeLBY 7'7i8t:;- .,

NWSc. c..~~E"' ... e IMel'1- 11. DATUM FOR ___ ._H 5Ho.N •• Dill ...~

12- LOCATION (CO«d_.. or S,.,on) M5L
Se:-€ /"JR-P 12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY F4/t/AlG- IS()(j
I.JSA Co£" Wt:S 13. TOTAL NO. OF OVER- IO"TIlPPEO "'71.: u"",ntl~E:.

4.. HOLE NO. (A. abown an dr_.."., ,"'.1
\0//5- L/-90

BURDEN SAMPLES TAKEN! 3 :
and 111. ftUaIb-' ~

1•• TOTAL NUMBER CORE BOXES Ai/It5. NANE OF DRILLER

ELo..STIC B~c\,,\.)r...J 15. ELEVATION GROUND WATER

II. DIRECTION OF HOLE l";;'/Z2/g0 ICO~/~ET~AIll. DATE HOLE : q 22 'flOft;21VERTIC:AL. DINC:LINED DEG. FRO... VERT.

17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN ~.8 r

AliI?-18. TOTAL CORE RECOVERY FOR BORING "8. DEPTH DRILLED INTO ROCK O.D' 19. SIGNATURE OF INSPECTOR

g. TOTAL DEPTH OF HOLE ~.8r 13£)./ 8~:1,q .... ,/
CLASSIFICATION OF MATERIALS "CORE BOX OR REMARKS

ELEVATION DEPTH LEGEND (D..",lpfl"'" RECOV. SAMPLE (D,.UIJnI 'ano, _,. 10••, depth 01
ERY NO. --"-dntIL .,e., II .~/JCllnd

0 Ie> b c d • f 0

- FILL MA-TE~\co,.l.. Afore : ~-
(J,b-k., kllt./ tiJ-l~

~- ~- I--- ,
d.,..,'/I,''J JL§... I-- I--- I--- ~~.-e..d.. ~ .... o .O'T't) I--

I - I--
(;,,8' 3~z. /I J.I S,IJ. • I-- &N\ 'S\\.T'{ I3l'QVc..t ) \ 'k" I--- { .J f--

M<>'l(, ....."" J (ob~,,;e.J tJ()JF: IIoLc... w~ 11 J,~ I--- ""'<:>\~T I---= -w-..:."", S~o"e..I.)(fh.l1\'lO.~ ..:....I- ' 9/OUkd lo+c.r. ~- I-- c.~:>l-I....l LI ....~~e... ~

z.-..: 1-1AIu IYItic./,,,,,'c..:.
I--

NoTE": I-- ~-
1\.0T wo.. /c·lnj f1'Ope ... IYJ~- I-- I-- (\~C..eLS c.h.a.roS1"3· I-- ~- 5-\-1-0",5 SWe&.+ 0 dOl-

I--- I--- I-3 c.oM\n5 O~-+ ~ I-- c.\-\- ~Qt'''!~ ~q+ Cl..r:~.y I ~- 2 'no\~ , I-- I--- M.C\':>' • ~- I--- I-- I--- thl.u sec.a.cL n~ .s I-- I-y-= I-
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, - I-- I--

C>-fP"" Off.....
f-- D.c> I-- ,......

- -- 3.0 \1 It ,.-- f-

~ "-
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Scsn-oM. 01= \-toLE '-.8' -
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Hoi. No \DJ I 5-S-90IDIVISION INSTALLATION ISHEET ,
DRILLING LOG NCR. D\V. ~wsc.. C.RFHle: OF I SHEETS

I. PROJECT {:':'WMlJ" \0/15) 10. SIZE AND TYPE OF BIT ~ S H-eLB# ~.ee

NWSC. <:"RPtI\lE ~ Roc.kE:IlE .0.0=-"" 11. DA" UM FgR ...."VA JluN ~HO.H ..............)

p. LOCATION (CoonIin.'•• 0, St.Jon) /SISL
5a=?L~~' 12. MANUFACTURER'S DESIGNATION OF DRILL

S. DRILLING AGENCY F4/UAlGr /500
USA Lot: WE5- 13. TOTAL NO. OF OVER... 1OlI_T RZ""R71..j UiCDI I og~~t... HOLE NO. (A. -.hown on dre,"", tltl.!

10}/5-5-90
BURDEN SAMPLES TAKEN l

_tlJ• ...-.-> i
14. TOTAL NUMBER CORE BOXES AI//}-5. NAME OF DRILLER

£L,qsnc. BRot.<.J'# IS. ELEVATION GROUND WATER

I. DIRECTION OF HOLE IST;Oi4/a.o 'CO~i\.ETiqII. DATE HOI.E : q 14 0[X)VERTICAL. DINCLINEO OEG. FRO.. VERT.

17. EI.EVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 5.7" NII4-18. TOT AL CORE RECOVERY FOR BORING "-
8. DEPTH DRILLED INTO ROCK 0.0' 19. SIGNATURE OF INSPECTOR

9. TOTAl. DEPTH OF HOI.E 5: 7" 5e-N &VIHJ,
CLASSIFICATION OF MATERIALS ,,-CORE BOX OR REMARKS

EI.EVATION DEPTH LEGEND (D••crlptlon) RECOV- SAMPI.E (lJrl1lirt4 tbn.. _t. 10••• deptll 01
ERY NO. ...Ullui.,.. .tc.. II el;znJilcand

a f'"}b c
.

d • , g

- :;=-\LL 1'1\f\1E~\ ~L klon::
~-- lPQ-k.... L~IR.-I- f-- c1.iA':'""j d.,il,:,,; .1!..§... • t--- I-- -Au9 ........J..--f;.o"'" D.o' '"1"'0
I-

J
- l-

I--- C-\-\- l6~vJ '" Cone!. '1 N.'{)
5.'7' 3 ~" /lS/1. I-- I ) . I--

~ c..L~J NoTE': 1kL-b- w/U 6~
I-- I"..!),~ -- f--- t:-- ~Ce.- ....-ec..1c:: ~"'l""~~ 9 ro,,-I-c.-d. t.<NT1"f- .I I-- c..e-,en-j- 4,,0 cI ~.,4".Ic. I-

2- \l( M='!""r. I---= 1Vl1;)(..1 "''''''''J I--
3/"0... -1-· I--

R~d:nj
I-- t+tJu I-- I-- I--- d ~GS Bz. I-- I-- I-

3 - 0.0 O?I>I'/\ Of'f'M I-

'--: I--
I--

~ 2,5 .I.S?i'M Of'P.... I-- ~- I-- t--- ttl 5:5'ff/lll. t:"- Of'PM- I-- l-
." ..
4~

'5.1 OW""" Of'PM. I-- ....... t-- 'O~v->>J ) r-J':> ~clC I I-- -Bra'i ""<--+t" . IA V I-.-= 6-
l-
I--- I--

,..,\. cL Rc.-cl J
I-- 1b~_N I-

~-=
I-

wu:-+\...e.-.ci. sQ.""cls.-+o,,~, t:-- I-- :.-
- --

5.7/
-157- ~ ~I {i>_ -

- ,~ ~"., e.,- HoLe S.7 '-- I-- t::--- I-- I-- I--
~= I-- I-- I I-

--= ~.:.'. : I--
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Hole No. \O/15-6-CfD
IDIVISION INSTALLATION I SHEET

DRILLING LOG NOR. DI\I. NW5C C.Rf\NE IOF SHEETS

50 HAME OF DRILLER , .. TOTAL HUMBER CORE BOXES

€l-'iST/C BRowtJ 15. ELEVATIOH GROUHD WATER

1. PROJECT ~SWM,U \O/IS) 10. SIZE AND TYPE OF BIT 3 SJ./€l.BY 'TUBe
~"'y'\I"~.,~:1<r~~CRf5#~A~ItJ~E~=....l:R.~o~c.:i:'kl:=-v~~.E:~-_-,,q.~I?~E::.;',4~ -l"' DA 1 UM F\R< ..L"vA ..uN ~H...wN .. aM or~
2. LOCATION (e_.... or S,.'on) M S l.

t:-=:,:,:,,"~:-::s:-::tS~e~::,M:::.:::A<lU'-:;) ----t 12. MANUFACTURER'S DESIGNATION OF _ILL

3- DRILLING AGENCY P,eUL/A/Gr- /500
1-:-~1If.S~,q~;;-:~CO~G::E:-=~W~E.S=~:""':7=""- --l13. TOTAL NO. OF OVER... IIiUITltlI' BB8 :T'~ Utl!B ITtlR .. I;DL4.. HOLE NO. (A. oho_ ... "'._ ,m.! Ib' '/.5 /_ 00 BURDEN SAMPLES TAKEN! : SOl

..", tu• ...-", ! 'I' 10"

6. DIRECTION OF HOLE

;gyEATICAL DINCLINED DEG. FRO.. VERT.
16. DATE HOLE

! STARTED

i~-IS-90
I COMPLETED

: 'i- zo-qO

7. THICKNESS OF OVERBURDEN 3.0'
a. DEPTH DRILLED INTO ROCK 0.0 '
,. TOTAL DEPTH OF HOLE 3.0'

17. ELEVATION TOP OF HOLE

1a. TOTAL CORE RECOVERY FOR BORIHG

I'. SIGNATURE OF INSPECTOR

E.e~ 'B~,~

ELEVATION DEPTH LEGEND

a 0 b c

----- ---
1 -

----- ----2------ ---
.3 -

----- ----
--=---- ----- ----- ----
- ----- ----- -
.. -

CLASSIFICATION OF MATERIALS
(D••.,,,.,,,,,,,

d

Co"" 'i!>R~JJ Q.t'\d ~c:l.Q.'l)

~p,.,.. C-L""l J ,•••,,~ .... ~AC.e-
..c......_ /1

rO~K "~I"\"'-"T5} \ "'aVo'''''''...
""o\ST'.

BorroM OF \-\OlE "3.0'

~ CORE BOX OR
RECOV· SAMPLE

ERY NO.
• f

REMARKS
(DrIJIJn4 lbe. _I. 10••• ftpIlI 01
...tho~ .,C., " .1,nJllc.anU

g
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B8

Hole No. 'OJJS-~f1.-qO
I DIVISION INSTALLATION ISHEET I

DRILLING LOG NCR. DIV. "t-lWSc. c.'R Po.~E"" OF I SHEETS

I. PROJECT I.. ~\lJt-\U \0/15) 10. SIZE AND TYPE OF BIT ~ ,IS l.ft:lh V 7"U$t::-

t-.\\JJ5c... C.RP.\.lE ~ ROdce\lE -ARe:Pt II. DA' U.. FoR "L"VA IoN ~HO.. N I nlM c....." ..}

2. LOCATION (Coordm.-t•• or 5t.Jon) Jf1SL
See h!.,tfp 12. "ANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY P.q/L,ot/G- /500
tI~/'1 Cot: was

13. TOTAL NO. OF OVER- loon FlI sec J=FTt-: \JIJBI •• kJlR RSID

lI. HOLE NO. (A. aho-n on draf1r1n4 lUI.!

lDjl5-roA-QO
BURDEN SAMPLES TAKEN! I ! I ~L_til..........> ~

lC. TOTAL NU"BER CORE BOXES 05. NA"E OF DRILLER

ELp.~Tlc.. BRt:.~.....J
'5. ELEVATION GROUND WATER

6. DIRECTION OF HOLE !STARTED ICOMPLETED
16. DATE HOLE i q-2/-qD Q-21-'10KJVERTICAL DINCLINED DEG. FRO'" VERT.

'3..0
17. ELEVATION TOP OF HOLE

7. THICKNESS OF OVERBURDEN
HIlt-

0.0'
18. TOTAL CORE RECOVERY FOR BORING "8. DEPTH DRILLED INTO ROCK
19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 3.0 ,. E.e-N. B.R p,.,."rr-

CLASSIFICATION OF ..ATERIALS " CORE BOX OR RE..ARKS
ELEVATlQH DEPTH LEGEND (D••Cllptlon) RECOV. SA..PLE (Dr tllln4 Umo. _'et'lo••• d4tpth 01

ERY NO. ...thD"~ .tc.. II .'~nJllc..nd
a Ob c d . I II

- l="\\.L MA\E.R\'A-L ''-It>"'rE :
cLu.":1\.5

f-- ~~ .. It.1)~\ f-- f-- cl.~, l \;1\.3 \.0' f-,- f-- '2. s... ..s.~ '-- I-
-

A......~-e. ..-...!.~ "'" o. c>' T"'C
~

\ - ~

~Rou,)NJ · Scaf\.d..f 4Q.+ ?> 0"
~- c.\Jt :. ~/' J/S4, ~

- • J
~

- c...Lr:>.'1J MII:.A I MOIST, No"T"€: \~oLE: c.:>ILL b-<,. ~- ~- Cj"o",~ c.+ lc..-{....... e:k"'c.~- ~-
"",-UU ~.L'~j

~- ~2.-= ~

d. eGoS Bz. ~- ~- 0.0
.

OFf''''' ~- °Pf'~ ~- ~- "3.0
.

O'S?rM.
~- "OPPM f-

- ~- f-- Au'i~r .~ 5al. aT 3..0
,
~

3 - EoTTOM. Or- \-\ol~ 3.0' ~- ~- ~- ~- ~- ~- f-- ~- --= =- -- -- -- -- -- -- -- -- f-- f-- f-- f-- f-- ~- '-- r-- r-- f-- f-- r-- f-- f-- f-

-= f--- -- -- -- -- ;::
-=
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Hoi. No. lOJJ5-O'7-'1'D
\ DIVISIoN OR INSTALLATION \SHEET I

DRILLING LOG v\ \J I ~ NiJJ5c... CeAtJ~ OF I SHEETS

I. PROJECT t.. SWIYlL/ #-IOII~.J 10. SIZE AND TYPE OF BIT 3' SttlA'J TlJP.;:- .
Roc.kEvt: PRt::.?r C./UMIE II. DATUM FOR ELEVATION SHOWN TBM« _'-)

2. LOCATION (COordln.t•• o,S'et4on> M6L
5E3l?" I'J1&f) Tz. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY F4J lINY 15co
US/} COr::: ~b 13. TOTAL NO:~! OVER- I D'fT· er'j' f+~ ! "'OI·~I~

4. HOLE NO. (Ae ahaan on dr.1rinQ UtI.!

\0/15-07-90
BURDEN SAMPLES TAKEN i

and 1110 numbed :

14. TOTAL NUMBER CORE BOXES II/It-5. NAME OF ORILLER

EL/15T1L Be()w~ 15. ELEVATION GROUND wATER

6. DIRECTION OF HOL.E ! STARTED ICOtr.4PL.ETED

OQVERTICAL.
16. DATE HOLE i IO-I~-o,~ : 10-1'3"0DINCL.INED DEG. FROM VERT.

17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN /. Z- I

IVJfl-18. 'TOTAL CORE RECOVERY FOR BORING '4
8. DEPTH DRILLED INTO ROCK 0.0 19.5I~ !:'URE OF I~OR'

9. TOTAL DEPTH OF HOLE I, 2. I . 1~

CLASSIFICATION OF MATERIALS ~tc~V: BOX Oft REMARKS
ELEVATION DEPTH LEGEND (D••criptJon) SAMPLE (Drlll;nQ rimo......tor 1o.... dopth 01

tJb
ERY NO. ....'U'O',nQ. otc.. it ei,nilJc.nd. c d • I g

- ~. Vif {I "l rOo v<-l.. Co ,,-Q.. C-L~'1'
:S"''''''?\.e~ w I~" SHr:L6'1 f-

- f-
-

F\LL.
\\.lac ~""""'~ o"jl k~lLt f-

- M.Q..~ R.I.J!r"-- f-EJ'-TiU<Oec. sc ILt f--- L\-\ ~, C:"U:""l1 €;eowN I U).l.-. V14"'~.;L "-- ~lZ.\U-, N.j IJ c, E:JVc.:;",,~~<l -
~

\ f-

I - V ~I.,r-"'.~ f--
--rol? of \"Z.' A-uGee Re~uS~L~ 1.Z.'

f--
- Rt:> Lie: @. -
- ~\t"tl1Y\. e l- 1-40LE" I.z. I

l::>u.\'i 1c.e.{.L Sc:; .... p\,J,. -- t?c:::.s.b'i C;;:o."d.s..-\<>,vc -- -

~
w{. ..~ "l-c.\cu-. c:.,J ~;.s. =e,O...·If'.5~. . -
~-ULl Ru,oi:,,'i @.... ---- \400 hr-S • ...9- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

- -- -- -
- -- -- ---- -- "-- -- r-- '-- f-
- f-
- =-- C'-- -- -- f-

- ~-- I-
- f-- f-

- ~-- f-
- f-- f-

- f-- f-- f-
..:,- f-
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810

Holo No IO/I5'-c.€-'lOIDI VI5tON INSTALLATION I'.E" IDRILLING LOG NoR 0111. tJ~c. c..ePrtJe O~ I SHI!I!TS

I. P"OJECT '~"iI'''4 ~ I0115) 10. SIZI! AND TYPE: OF BIT "3' SJELBv TUtJ~'
N 1.J5.c. CeAAl~ : Rcx:kellE" ~teeF+- It. gATU. "'" <.<VA"". 5."W.

/J1SL-LOCATION (C--".....,$.~t~p
7'i. MANUFACTURER'S OESIGNATION OF DRILL

J. DRILLING AGENCY F.qILII,l6- /5'00
US~ CO'E WES

u. ~3~~iNNgA~:L'i~ETR.KEN!~ To+~ , .;,.~~"" HOLE NO. (A • .,..,., ondr~ ,,,,.

I0115-0 'O-<t0MldIf1.~ !
I"" TOTAL NUMUER CORE BOXES AI/If-s.. NAME OF OfULLER

ELAsnc... Be.ouJA.! 15. ELEVATION GROUND WATE:R

&. DIRECTION OF HOLE ISTAIIlTCD I COWPL.ItTIEO

Oi:1YIEIIITICAL. D ....C&,.IHltD
I,. DATE HOLE i 10-/4- 90 : 10-14-"10Dca. "'1'0.. veRT.

N/~
17. ELEVATION TOP OF HOLE

7. THICKNESS OF OVERBURDEN
AI/'4NIP.

II. ·TOTAL CORE RECOVERY FOR BORING ~

I. DEPTH DRILLED INTO ROCK
"~~URE OF~Tm.

•. TOTAL DEPTH 0," HOLE 'R.O ...... ~
ELEVATIOf.l DEPTH LEGEND

CLASS1P'ICATION 0" IIIIATERIALS I :fc~v~ :2:p~ REMARKS
(D..~Ipt..w (Drill"" 'JaM. _t_ 10••• 6r;Jt1l 01

O. ER. .0. -u..,'...... • tc.~ II .l4nlllc.nd. , d . I •- Q.1:-\ ~~T Ut>.'11 So. "" pl..-!:> W/3 J
'

~
e,f'-ewN. $hC-U.y , ...~~ p,,~W

W/I\c.~ E'1l-IT ....d..d.
~C>'L. ~K,"e-J

,

t-= '--- Sa~p\<-.S W/ST~ll\llEU;

1
;

IA-
S~L k", l=E:~ I

W.L. OUl..;~-
=

'Dlt-I L.Lt tor, !!oT cJ\JCDfVrt!rcJ

~ ~ WCi& b~c..i<41lk.cl

~
~r- _CD~ p\<..~,,,,~

o~ ~"'\LlI""j'

IJ ~-AJLi Re<ltl, ....·~ ~ i
i

~o~ =0 ,

~
I

\-I<-I-ll.\ R....,L.:.) ~ I

-= - OG'3O =0
I

= 2A ~oT€ ; vJ,,-- s_1i4-= -
0- s"",,"+- 0\;)"'2...

= ~e... oo~ <:..<; ____

-= -f'ro"" ~L r-Oo-ts,
;

:: \N ~<- SoIL. ,5-:: /J0Te: /h... besH-o,.., 0 F

=
l\'\O'<;" +/, ... 5"",1' 7-'{'.

-::
~-klU R<.<.oi:~)= ~

<:a...:: 0940 =0

~
-=
=7-
:: I.A.L SIJ<oJ'UV Sll..Tj SfZ.A~

- \IJ / C-<>o..-S Ql\cI.. ~Aee'

-= OF CJ,..""y. IlJtQ.=
~

\t>C'TTC"'" of l-'l:o\.e "6.0'

~
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HoloNo. 10}15"-09-90

IDtYiSlOH .INSTALLATlON ISHE-E.; I
DRILLING LOG (1)0 R. D\ II. NWSC- CP-4NE 100 SH.ns

•• PROJECT ,~.Wl't\~ -IO/'~J >0. S'U AND TTPE DO ••T 3' SIfElOv "7""U1f1~
NWS. C. <:'12-A+JE' RoeJ<EV6" ~-'p. ... DATU...'" ""VAH"••N

1,.'"'.;':LOC;';'A"T;;:'D..iN;;'UCf''::.._'::::i....=-:;_;.,.:::,'<~~=:::"'"'5==..,.=n==,,'--":":'=="--; MS L
1-:-="..,.=~==__.::<>:::t.=:::::=-.!.'.:.:.!"""::::.:L-jJ -lr;z. MANUFACTURER'S DESIGNATION OF DRILL
S. DRILL.NG AGENCY PF1ILJI/G- I.~O'O

US-A Co€: We-s. IJ.TDTALND.OOOV'R_ 1~l/7l..iU__D

6. DIRECTION 0,. HOLE

~&"T1C"L. D'NCL'NCD OCG. ,... OW YEIitT.
fl. DATE MOLE

lt1T4RT&O ICOI.""LlETIlO

i \ O-14-~C> : 10-/4 -9'0
I'. ELf:VATIOH TOP OF HOLE

AIlH 18. 'TOTAL CORE RECOVERY~ ISORINCi IV JIT
Nlit ... S~ATURE DO,JI'SPEC"l'tlR

g,o ......:;;-'ac-v~._'

7. THICIr;NESS 0" OVERBURDEN

e. DEPTH DRILLED INTO ROCIt

t. TOTAL DEPTH OF' HOLE

'/4"
C-\-'-

1ro.v ,-L ().o'-o.l.' 5A""'p/~d. w/ 3"
e..t...""""l \ e:e~ . S~GLby TUb,- p"s~c.d.

~o.",\ I--- W / k"euy E: x--r,.....ekd.

\~ SoIL.slclnc..t $e;....plu
I--- W 15-n.INl.<~ 5-ke.L

k"n\~s.

W.L.. ';:)........,:~
b~lU.I""S !'loT" S)Jc.o...~-l .......

\l.::>1..E:" ....."cu boc..lc"-C\ L.l..!n
a.~. c..e"'ll\...-4,... ...)
01= l::>2.u.-uN'l'
~-tJu Q~cl.':'~ ~

c:>BID =0

1A
I---

\.\.- t,Ju R~,":'.) ~

O~\S =- 0
~O"rF:: "1"h .... b.rt4o",,",
O~ Sou '''is "'.4'.

I-\-Io-l~ ~"-"'6:,,"~ Q:l.

0630 =0

M\. ::iq~<!, :>.~TI 'f""'11
-raA.(.~ ()~ \ooo>ooD ....cl
w,.... 1-1- c.1A .... , S""uT Oboe,
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IOIV'SiOM

DRILLING LOG No/:.. Dn(,
Holo No. 10/ /5-I 0 ~O

.NSTAL-LAne.. ISM~ET I
NlAISC. c.R.~t."" 0' I "HEEn

10. SIZE AHD TYPE 0' BIT S ' S"HaSI/ 7<.i/B..,..

13. TOTAL NO. OF' OVER. I~ ml-I UWCi ...·~kt
BUROIEN SAMPLES TAKEN .4 : I ~I

J., DRILLING AGENCY

/1;5A me: WE;S.

s.. NAMI! OF DRILLER

E1A-sTI C. Bl<cuJ~

.... TOT AL NUMBEI' CORE: eoXES

'I. E:LI!:VATIOM GROUND ....TER

N/A-

L DIRECTION 0,. HOLI!

O!l!C"TICAL DIMCLI"'CO OEO. (lll'1IlI0M vaNT.
fa. DATE HOLE

7. TMICIOIESS 0" OVERBURDEN ~ • 5' I

I. O£PTH DIUl..Lm INTO ROa 0 . 0 I

. •• TOTAL DEPTH OF HOLE: ~ =;

17. ELEVATION TOP OF HOLE

ta. TOT AL COAE RECOVERY ,.Oft BORING. IV/11
IS.~~:~0.~CTOR

812

CLASSIFICATION OF IilATIDUAU I~y: :::Irt REMARKS
ELEVATION DEPTH LEGEND

"'-"""
lDdIt.., r~ ____ 10-. "'h 01,..,. DlT HO. ...,..,.".,... .'Go. II _f#nI"e-rd. < 4 . , •

11
1/4" 9ra vc.L (),Ol!- 0.3" SA<¥\PLE<::> Wl3 J

l:.-L.""'1 "" I'Y-....... rc.S. tI S~E\-B'j "nJ8\; f'uSl-lem
W I k"~ 'e;~lA.C'E.D

<:...\.-\- \=p..'\ c..4>-.'i ) SO\L.. Sl<"."....L SQ",p1-.s
61U>uJll. wi &'!>'-,tVLES-E. S"T'l:EL

1
~

K~\R:,$.

2
~-I-lu R£Q.cL:~ @..-= f--

= 10\5 =~

~
W. L.. \)u.... ,,'i

~
'D<ULU-.I:) ~£lJl"",,~
\!.oLE w ....s 6i>.C.lC·!=H..tz
~~ c.o.-...l'l<.4-,.. .-J o!=

3-= \)rt.iU-l~~ •

~ '3
-= ~ t*-IJLl. l<tAJ,~ ~
-

\0:':'0 =0
41

-=-
:

5- 1---- MoL b/tA'i c;:"q "d'1 S. L-r-: Ht
1

111."'-<-., l!l t:- ~or-s.,

~-MU R<t.4.l.~ Q..(p-=
- leftS -:.~=

-=
=7 _ eu. ~R.owI\I\S \4 OeAN'l~

~
Th'" Q~ j~"'U;:-

o~ $ \\ f\-l...€ =-\'"""'f""~

q =
r4f'~

Ib(' 0 F Roue @.. ~.5J AuG-e1e. ,eer-u.s....L~ 9.s
: ~.,-rol'""\ 0 t- Uol:lt£" 'lI. S" wi e.~~llo)(...

q~
\,OSS'b\,\ 'S~"Le: so...."cL.

-

=-
=
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IDlV11aC* INSTAL-LAno.. ISHE~T r
DRILLING LOG N(1f{ '1)\V'. NW~'- CJ!.ANc 10. /IM""'"

.... TOTAL NUIIB!R COR! BOXES

'L ELI!VATtON GROUND WATER

.. DIRECTION 0" MOL!

cg,.VIEIitTICAL DINCLINI£D 011£4. I"IitOW VIEIlltT.
'8. DATE HOLE

,aTAlltTl&:D I CO"" LIET 11:0

i 10-12..--'10 10-1'2.-70
1'. ELEVATION TOP 0,. HOLE

t:, • 9 'I. TOT AL CORE RECOVERY ,.OR eoRfNG. N'fj-
AI/A II. s~· UKO O. ,»"OCT~ _

v;q ~e--T~

7. THICKNESS 0" QVEABURDDI

I. DEPTH DRILLE.D 'NTO AOCJC

I. TOTAL DEPT" 0,. HOLE

I--
\-t-10\A. R......L ... j e..
14<"0 =- 0

SIl-MfLet> w1 3 "
sr>.e..Bi -ruEl67" I?"S>f£l)

w IK"<.L4t =":!"!l.u [)e:t:>
SOIL. ~k:i~ s","p,s

JIt IN {~Tl'\-INLC$.s S~c.L
r-- \<n t+-es .

l-t -l'Ju ~c!..,,' ~ e...
\400 =-.f2-

t-- \IJ.l.l>"r,:"s
't:l ~u..\tu j fhT s!J(tXP''1rW
~ ,frs, '-I,~'-24

I--

STIFF c.~.

c.l-I. ;:::0.., <:.1.":'11 BlfOwN
\IV ,.,...." \/'f II 9('C;V<.l.

:
/h

ELEVATION DEPTH LEGEND
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814

HoloNo. lo/K./2-"1O
ID1Y"',v0R. '\)\ \} . I"ST~L.Ano" IIMEET 7DRILLING LOG tJu.SC- CJ24/1/E: 0' 2. SMEETI

1. PROJECT

UAII!E"~'&W~~/~/I~
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C2

To: U.S. Army Corps of Engineers.
Wilmington District
Attn. CESAW-EN-GG (Mr. Bob Magee)
'P .0. Bo x 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

~OJECT: ROCKEYE MON. FAC.,NWSC
CRANE, IN

BORING: 10/15-1-90
DEPTH: 1.0 - 1.5

SAMPLE: 1 DF: MD2991 .DAT
DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 5.20
CLASSIFICATION: 108

SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE: 357.6 gms.
PARTIAL WEIGHT AFTER SPLIT: 54 • 5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: .60

VISUAL

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE
gm. or NUMBER nun 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
i3.1 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

Appendix C Soil Data C3



()
.~

:t>
"0
"0
<II
:l
C.x·
n

en
g,
o
III...
III

.-
U.S. STilNDAAO $1M: OPENING N IN()£S U.s. STNoIOARD $1M: WI.tlERS H't'OROMETER, J 1 J

6 4 3 2 T? 1 "4 '2 '8 3 4 6 810 16 20 30 40 50 70 100 140 200
100 I \ I I II II I I 1 1 I I 0

90
:\-~

10
\

80 \
20

~

70 \
30

\
I- ~
~ 60 4O~

~
~

~
~ 50 50ffi
f5 Vl
z r-.. ~[i:

60 8
~40 ~ ~
0:

I

"-- u
It 30 70 ffi

I--~ roe 0.:
t--.

20 ~
80

'-No..
--....... r--.....10

""
90

-r-
0 100
500 100 50 10 5 ..- I 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMETERS

I COBBLES I GRAYB.. ICOlRSE I
SAND I SILT or CLAY ICOARSE I fl.lE 1.£00Uf,t I FlNE

LL PL IPI IGS 2.70' EST INAT W,:r; 5.2 aRG,:!: .6 PROJECT ROCKEYE MUN. FAC.,NWSC
ctASSflCATlON

CRANE, INSANDY ClAYEY GRAYB.. (GC), BROWN VISUAL

INSUFFICIENT SAMPLE FOR ACCURA1E GRADATION BORING NO. 10/15-1-90 S<WPLE NO. 1

DEPTH/B.EV 1.0 - 1.5 DATE 02 NJR 91
GRADATION CURVE I LABORATORY USAE WES - SIT/GL



SIEVE ANALYSIS
I

.l"ROJECT: ROCKEYE MON. FAC.,NWSC
CRANE, IN

BORING: 10/15-1-90
DEPTH: 3.0 - 3.5

SAMPLE: 2 OF: MD2991 • OAT
DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 15.50 OC: 1.90
CLASSIFICATION: 126

SANDY CLAY (CL), BROWN VISUAL

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

WEIGHTS
gm.

.0
3.0
1.7
1.3
1.7
1.0

SIEVE SIZE
or NUMBER
1/2 in
3/8 in
No 3
No 4
No 6
No 10

OPENING
mm

12.500
9.500
6.350
4.750
3.350
2.000

PERCENT
FINER
100.0
99.2
98.8
98.4
98.0
97.7

CUMULATIVE
PERCENTS

.0

.8
1.2
1.6
2.0
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
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SIEVE ANALYSIS

rROJECT: 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
CLASSIFICATION: 144

SANDY CLAY (CL), BROWN

WC: 15.90 OC:

VISUAL

2.80

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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SIEVE ANALYSIS
i

.t'ROJECT: ROCKEYE HUN. FAC., NWSC
CRANE, IN

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

SAMPLE: 1 OF: MD2991 • OAT
DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 14.60
CLASSIFICATION: 162

SANDY GRAVELLY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 269.6 gIns.
PARTIAL WEIGHT AFTER SPLIT: 51. 6 gIns.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: 4.80

VISUAL

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVEgIn. or NUMBER mm FINER PERCENTS
.0 1.5 in 37.500 100.0 .0

49.6 1 in 25.000 81.6 18.4
17 .5 3/4 in 19.100 75.1 24.9

.0 1/2 in 12.500 75.1 24.9
1.1 3/8 in 9~500 74.7 25.3

.3 No 3 6.350 74.6 25.4
1.8 No 4 4.750 73.9 26.1
1.9 No 6 3.350 73.2 26.8
2.6 No 10 2.000 72.3 27.7

.7 No 16 1.180 71.3 28.7
1.4 No 20 .850 70.3 29.7
2.1 No 30 .600 69.3 30.7
3.1 No 40 .425 67.9 32.1
4.4 No 50 .300 66.1 33.9
5.8 No 70 .212 64.1 35.9
7.6 No 100 .150 61.6 38.4
9.1 No 140 .106 59.5 40.510.6' No 200 .075 57.4 42.6HYDROMETER:

RDGS TEMP
22.1 22.0 .0463 48.9 51.1
20.1 22.0 .0334 44.5 55.5
18.0 22.0 .0242 39.8 60.2
12.3 22.0 .0132 27.1 72.9
10.4 22.0 .0095 22.9 77.1
8.2 22.0 .0068 18.0 82.0
7.3 22.5 .0049 16.2 83.8
6.1 23.0 .0034 13.8 86.2
4.9 22.5 .0014 10.9 89.1

PERCENT GRAVEL = 26.1
PERCENT SAND = 16.5

)PERCENT FINES = 57.4

EDE
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SIEVE ANALYSIS

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

BORING: 10/15-3-90
DEPTH: 3.0 - 3.5

SAMPLE: 2 DF: MD2991 .DAT
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 gIns.
PARTIAL WEIGHT AFTER SPLIT: 58.2 gIns.

OC: 1. 80

VISUAL

WEIGHTS
qm.

.0

.5

.2
1.2
2.6

SIEVE SIZE
or NUMBER
3/8 in
No 3
No 4
No 6
No 10

OPENING
mm

9.500
6.350
4.750
3.350
2.000

PERCENT
FINER
100.0
99.8
99.8
99.4
98.6

CUMULATIVE
PERCENTS

.0

.2

.2

.6
1.4

.5

.9
1.2
1.4
1.6
2.2
3.7
5.5
7.5

HYDROMETER:
RDGS
26.3
23.0
20.0
12.4
10.0
7.6
6.2
5.2
4.2

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

1.180
.850
.600
.425 .
.300
.212
.150
.106
.075

.0441

.0324

.0237

.0132

.0095

.0069

.0049

.0035

.0014

97.8
97.1
96.6
96.3
95.9
94.9
92.4
89.3
85.9

70.5
61.6
53.6
33.1
26.6
20.2
16.7
14.3
11.3

2.2
2.9
3.4
3.7
4.1
5.1
7.6

10.7
14.1

29.5
38.4
46.4
66.9
73.4
79.8
83.3
85.7
88.7

PERCENT GRAVEL = .2
PERCENT SAND 13 .9
PERCENT FINES 85.9
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GRAIN SIZE IN MILLIMillRS

I COBBLES I GRAVE..
I~I

SAND I SILT or CLAY ICOARSE I mE t.£D1Ut.l I FINE

Ll PI.. PI IGS 2.70 EST
NAT W.~ 17.6 ORG,% 1.8

PROJECT ROCKEYE MUN. FAC.,NWSC
QASSFlC\llON

mANE. INGRAVEllY SANDYQAY (CL). BROWN V1SUftl

BORING NO. 10/15-3-90 SAMPLE NO. 2

DEPTH/REV 3.0 - 3.5 DATE 02 N='R 91
GRADATION CURVE I lABORATORY USAf WES - STF/GL



SIEVE ANALYSIS

d~OJECT: ROCKEYE MUN. FAC., NWSC
CRANE, IN

BORING: 10/15-4-90
DEPTH: 1.0 - 1.5

SAMPLE: 1 DF: MD2991 .DAT
DATE: 02 APR 91

3.70NO-LIMITS-RAN GS: 2.70 est WC:
CLASSIFICATION: 198

SANDY GRAVEL (GP), GRAY

TOTAL WEIGHT OF SAMPLE: 408.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 33.7 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: .80

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
.: ':;'-:" ....~. 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

CO 15.55
CC = 8.38

Appendix C Soil Data C13
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GRAIN SIZE IN MILLIMffiRS

I COBBLES I GRAVEL I CO\RS( I
SAND

I SILT or CLAY Icx:w& I F'tIE I.£OIUt.l I FlNE

LL PI.. PI IGS 2.70' EST I NAT W,:/; 3.7 ORG.~ .8 PROJECT ROCKEYE MUN. FAC"NWSC
ClASSFlc:ATlON

CRANE, INSANDY GRAVEL (GP). GRAY

INSUFfICIENT SAMPLE FOR ACCURATE GRADATION BORING NO. 10/15-4-90 SAMPLE NO. 1

DEPTH/ELEV 1.0 - 1.5 DATE 02 NJR 91
"

GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

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

BORING: 10/15-4-90
DEPTH: 3.0 - 3.5

SAMPLE: 2 OF: MD2991 • OAT
DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 20.30
CLASSIFICATION: 216

CIAY (CL), BROWN; TRACE OF SAND

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

OC: 1.80

VISUAL

WEIGHTS
gm.

.0

.2

.4

.SIEVE SIZE
or NUMBER

No 4
No 6
No 10

OPENING
mm

4.750
3.350
2.000

PERCENT
FINER
100.0
99.9
99.8

CUMUIATlVE
PERCENTS

.0

.1

.2

Appendix C Soil Data C15
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GRAIN SIZE IN MILLIMETERS

I COBBLES I GRAVEL I006RSE I
SAND I SILT or CLAY ICCW& I ftlE t.£OIUt.4 I FINE

LL PI.. IPI IGS 2.70' EST INAT W,"?o 20.3 ORG,X 1.8
PROJECT ROCKEYE MUN. FAC.,NWSC

QASSF1CATION
awJE, INOAY (CL). BROWN; TRACE OF SAND V1SU/>L

BORING NO. 10/15-4-90 SAMPLE NO. 2

DEPTH/aEY 3,0 - 3.5 DATE 02 />PR 91
"

GRADATION CURVE I LASORATORY USAE WES - STf/ GL



SIEVE ANALYSIS

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

BORING: 10/15-5-90
DEPTH: 1.0 - 1.5

SAMPLE: 1 OF: MD2991 • OAT
DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 10.30
CLASSIFICATION: 234

SANDY GRAVELLY CLAY eCL), BROWN

TOTAL WEIGHT OF SAMPLE: 462. 3 gms.
PARTIAL WEIGHT AFTER SPLIT: 53.4 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: 1. 70

VISUAL

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 Soil Data C17
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GRAIN SIZE IN MILLIMETERS

I COBBLES I GRAVEL I C<>'RSE I
SAND I SILT or CLAY IlXWlS( I fllE t.£OIUt.4 I FINE

LL PL PI IGS 2.70' EST I NAT W,'k, 10.3 ORG.~ 1.7
PROJECT ROCKEYE MUN. FAC.,NWSC

QASSFiC'AnON
SANDY GRAVELLY QAY (Q), BROWN V1SUPL mANE, IN

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO. 10/15-5-90 StlMPLE NO. 1

GRADATION CURVE I lABORATORY USAE WES - STF/GL
DEPTH/ELEV 1.0 - 1.5 DATE 02 ~R 91



SIEVE ANALYSIS

.c'ROJECT: ROCKEYE HUN. FAC.,NWSC
CRANE, IN

BORING: 10/15-5-90
DEPTH: 3.0 - 3.5

SAMPLE: 2 OF: MD2991 • OAT
DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 21.80
CLASSIFICATION: 252·

SANDY GRAVELLY CLAY eCL), BROWN

TOTAL WEIGHT OF SAMPLE: 340.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 52.0 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATIoN

OC: 3.60

VISUAL

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
PERCENT FINES = 69.5

\ EDEJ
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GRAIN SIZE IN MILLIMffiRS

I COBBLES I GRAVEL I C<WlSE I
SAND I SILT or CLAY ICOlRSE I ftlE t.£DIUM I FlNE

LL PL I PI IGS 2.70 EST I NAT W,"Io 21.8 ORG,:( 3.6
PROJECT ROCKEYE MUN. FAC.,NWSC

QASSF1<:ATION
CRANE, INSANDY GRAVEllY QAY (Q), BROWN V1SUPL

INSUFFICIENT SAMPLE FOR ACCURATE GRADAllON BORING NO. 10/15-5-90 SoWPLE NO. 2

DEPTH/RE.Y 3.0 - 3.5 DATE 02 ,APR 91 :

GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

d~OJECT: ROCKEYE MUN. FAC., NWSC
CRANE, IN

BORING: 10/15-6-90
DEPTH: 1. 0 - 1. 5

SAMPLE: 1 OF: MD2991 • OAT
DATE: 02 APR 91

NO-~IMITS-RAN GS: 2.70 est WC: 16.20
CLASSIFICATION: 270

GRAVELLY SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 468.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 55.5 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

Appendix C Soil Data
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GRAIN SIZE IN MllLIMffiRS

I COBBLES I GRAVEL ICOOS( I
SAND I SILT or CLAY JCOOS( I F'NE t.£OIUM I FINE

LL Pl I PI IGS 2.70 EST I NAT W."!. 16.2 ORG.ll: .8
PROJECT ROCKEYE MUN. FAC.,NWSC

a.ASSF1CAllON
GRAVELLY SANDY QAY (Q). BROWN VISUM.. mANE, IN

INSUFFICIENT SAMPlE FOR ACCURATE GRADATION BORING NO. 10/15-6-90 ~PLE NO. t

DEPTH/B..EV 1.0 - 1.5 DATE 02 f>PR 91
GRADATION CURVE I 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 (eL), BROWN; WITH GRAVEL VISUAL

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

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE
qm. 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

.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

Appendix C Soil Data
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GRAIN SIZE IN MILLIMffiRS

I COBBLES I GRAV8..
I~I

SAND I SILT or CLAY ICOARSE I mE t.£OIUt.4 I FlNE

LL Pl PI IGS 2.70 EST
NAT W,'l. 16.6 ORG,~ 2.7

PROJECT ROCKEYE MUN. FAC.,NWSC
QASSF1C'ATION

SANDY QAY (Q), BROWN; WITH GRAVEl.. V1SlW.. mANE, IN

BORING NO. 10/15-6A:...90 StlMPLE NO. t

DEPTH/aEV 1.0 - 1.5 DATI 02 />PR 91 '.
GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

_~OJECT: ROCKEYE MON. FAC. ,NWSC
CRANE, IN

BORING: 10/15-08-90 SAMPLE: lA OF: MD2991 • OAT
DEPTH: 1.0 - 1.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 17.60 OC: 2.20
CLASSIFICATION: 306

CLAY eCL), BROWN; WITH SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 501.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 51. 1 gms.

WEIGHTS
gm.

.0

.2

.3

.8

.1

.2

.2

.2

.3

.4

.8
1.6
2.8

HYDROMETER:
RDGS
24.6
23.0
20.4
14.5
12.0
10.2
8.8
7.8
6.2

SIEVE SIZE
or NUMBER

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
23.5
23.5
23.5
23.5
23.0
23.0
23.0
23.0
22.0

OPENING
DUD

6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0444
~0320

.0233

.0127

.0092

.0066

.0047

.0034

.0014

PERCENT
FINER
100.0
100.0
99.9
99.7

99.5
99.4
99.4
99.4
99.2
99.0
98.2
96.6
94.3

76.9
71.9
63.9
45.6
37.5
31.9
27.6
24.5
18.9

CUMULATIVE
PERCENTS

.0

.0

.1

.3

.5

.6

.6

.6

.8
1.0
1.8
3.4
5.7

23.1
28.1
36.1
54.4
62.5
68.1
72.4
7.5.5
81.1

PERCENT GRAVEL = .0
PERCENT SAND = 5.7
PERCENT FINES 94.3
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GRAIN SIZE IN MILLIMffiRS

COBBLES GRAm I SAND I SILT or CLAYI CQolRS( I tNE I CQ6RS£ I t.£OIUtA I FINE I

LL PL IPI IGS 2.70 EST INAT W."Io 17.6 ORG,"Io 2.2
PROJECT ROCK EYE MUN. FAC.•NWSC

QASSFiCATION
CRANE, INClAY (Q). BROWN; WITH SAND V1SU.AL

BORING NO. 10/15-08-90 SAMPLE NO. lA

DEPTH/ELEV 1.0 - 1.5 DATI 02 APR 91
GRADATION CURVE I lABORATORY USAE WES - STf/GL



SIEVE ANALYSIS

_ROJECT: ROCKEYE MON. 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
CLASSIFICATION: 324

CLAY (CL), BROWN; TRACE OF SAND

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

OC: 2.50

VISUAL

WEIGHTS
gIn.

.0
1.2

.0

.5

.5

Appendix C Soil Data

SIEVE SIZE
or NUMBER

3/8 in
No 3
No 4
No 6
No 10

OPENING
mm

9.500
6.350
4.750
3.350
2.000

PERCENT
FINER
100.0
99.8
99.8
99.7
99.6

CUMULATIVE
PERCENTS

.0

.2

.2

.3

.4

C27
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GRAIN SIZE IN MilliMETERS

I COBBLES I GRAVEL IC()ij& I
SAND I SILT or CLAY ICOARSE I ftlE t.£DIUt-A I FINE

II PI.. PI IGS 2.70 EST INAT W,"h. 20.4 ORG.~ 2.5
PROJECT ROCKEYE MUN. FAC.,NWSC

a..ASSFlCATION
CRANE, INOAY (a.), BROWN; TRACE OF SAND V1SU.Al

BORING NO. 10/15-08-90 S<\MPLE NO. 2A

DEPTH/REV 3.0 - 3.5 DATE 02 PFR 91 :

GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

A~OJECT: ROCKEYE MUN. FAC., NWSC
CRANE, IN

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 OC: 2.20
CLASSIFICATION: 338

CLAY eCL), BROWN; WITH SAND VISUAL

TOTAL WEIGHT OF SAMPLE: 546.6 qms.
PARTIAL WEIGHT AFTER SPLIT: 56.4 qms.

WEIGHTS
qm.

.0
1.8

.0

.1

.7

SIEVE SIZE
or NUMBER

3/8 in
No 3
No 4
No 6
No 10

OPENING
mm

9.500
6.350
4.750
3.350
2.000

PERCENT
FINER
100.0

99.7
99.7
99.7
99.5

CUMULATIVE
PERCENTS

.0

.3

.3

.3

.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:
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

Appendix C Soil Data C29
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GRAIN SIZE IN MILLIMffiRS

I COBBLES I GRAV8. ICtW& I
SAND I SILT or CLAY ICC\IRSE I f'llE t.£OIUt.I I FINE

LL PI.. PI IGS 2.70 EST INAT W,"A. 15.8 IORG,~ 2.2
PROJECT ROCKEYE MUN. FAC.•NWSC

QASSflCATlON
CRANE, INCLAY (a.), BROWN; WITH SAND VlSU.Al

BORING NO. 10/15-09-90 SoWPLE NO. tA

DEPTH/B.EV 0.5 - 1.0 DATE 02 If'R 91 "

GRADATION CURVE I LABORATORY USAE WES - STF/GL



· ..

SIEVE ANALYSIS

_-ROJECT: ROCKEYE NUN. FAC., NWSC
CRANE, IN

BORING: 10/15-09-90 SAMPLE: 2A OF: MD2991 • OAT
DEPTH: 3.0 - 3.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC: 21.60
CLASSIFICATION: 356

CLAY eCL), BROWN~ TRACE OF SAND

TOTAL WEIGHT OF SAMPLE: 565.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 57. 0 gms.

OC: 2.40

VISUAL

WEIGHTS
gm.

.0

.2

.1

SIEVE SIZE
or NUMBER

No 4
No 6
No 10

OPENING
mm

4.750
3.350
2.000

PERCENT
FINER
100.0
100.0
99.9

CUMULATIVE
PERCENTS

.0

.0

.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

.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

Appendix C Soil Data
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GRAIN SIZE IN MILLIMETERS

I COBBLES I GRAYa I CQARSE I.
SAND I SILT or CLAY IOOARSE I fNE I.£OIUt.4 I FINE

LL Pl IPI IGS 2.70 EST I NAT W,"t. 21.6 ORG.:( 2.4
PROJECT ROCKEYE MUN. FAC.,NWSC

QASSFlC'AllON
CRANE, INa.AY (Q), BROWN; TRACE OF SAND VlSUN..

BORING NO. 10/15-09-90 SAMPLE NO. 2A

DEPTH/B..EV 3.0 - 3.5 DATE 02 />PR 91 :
GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

_.dOJECT: ROCKEYE MUN. FAC., NWSC
CRANE, IN

BORING: 10/15-10-90 SAMPLE: 1A OF: MD2991 • OAT
DEPTH: 5.0 - 5.5 DATE: 02 APR 91

NO-LIMITS-RAN GS: 2.70 est WC:
CLASSIFICATION: 374

CLAY (CL), BROWN; WITH SAND

19.40 OC:

VISUAL

3.10

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

WEIGHTS
gm.

.0
1.1

.3

.1

.5

.1

.2

.3

.3

.4

.6
1.3
2.7
4.8

HYDROMETER:
RDGS
28.0
25.5
21.9
14.4
11.3
9.0
7.1
6.0
4.6

SIEVE SIZE
or NUMBER

3/8 in
No 3
No 4
No 6
No 10

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

TEMP
23.5
23.5
23.5
23.5
23.0
23.0
23.0
23.0
22.0

OPENING
mm

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0427

.0311

.0229

.0128

.0093

.0067

.0048

.0034

.0014

PERCENT
FINER
100.0
99.8
99.7
99.7
99.6

99.4
99.2
99.1
99.1
98.9
98.5
97.4
95.0
91.4

76.5
69.7
59.9
39.6
30.9
24.7
19.5
16.5
12.2

CUMULATIVE
PERCENTS

.0

.2

.3

.3

.4

.6

.8

.9

.9
1.1
1.5
2.6
5.0
8.6

23.5
30.3
40.1
60.4
69.1
75.3
80.5
83.5
87.8

PERCENT GRAVEL = .3
PERCENT SAND 8.3
PERCENT FINES 91.4

Appendix C Soil Data
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GRAIN SIZE IN MILLIMffiRS

COBBLES I GRAV8.. SAND SILT or CLAY
I lXWlSE I mE I lXWlSE I t.EDIUt.l I FINE I

LL PI.. PI IGS 2.70 EST I NAT W,"I. 19.4 ORG,% 3.1
PROJECT ROCKEYE MUN. FAC.,NWSC

QASSF1CAnON
CRANE, INnAY (a.), BROWN; WITH SAND V1SU/lJ...

BORING NO. 10/15-10-90 SAMPLE NO. IA

DEPTH/aEV 5.0 - 5.5 DATE 02 ,APR 91
.

GRADATION CURVE I LABORATORY USAE WES - STF/GL



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
CLASSIFICATION: 392

CLAY eCL}, BROWN; TRACE OF SAND

TOTAL WEIGHT OF SAMPLE: 414 .2 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.7 gms.

OC: 2.80

VISUAL

WEIGHTS
qm.

.0

.3

.2

SIEVE SIZE
or NUMBER

No 4
No 6
No 10

OPENING
mm

4.750
3.350
2.000

PERCENT
FINER
100.0

99.9
99.9

CUMULATIVE
PERCENTS

.0

.1

.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

Appendix C Soil Data
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GRAIN SIZE IN MILLIMffiRS

I COBBLES I GRAYa I C<WlSE I
SAND I SILT or CLAY IlX\IRSE I rtlE t.£DIUt-A I FINE

LL PI.. PI IGS EST INAT W,~ 25.3 ORG,~ 2.8
,

2.70
PROJECT ROCKEYE MUN. FAC.,NWSC

UASSFTCATIQN
CRANE, INOAY (0..). BRO'I'M; TRACE OF SAND V1SU,bl

BORING NO. 10/15-11-90 SlIMPLE NO. IA

DEPTH/8.E.V 0.5 - 1.0 DATE 02 />PR 91
GRADATION CURVE I lPBORATORY US.AE WES - STF/GL



SIEVE ANALYSIS

~OJECT: 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
CLASSIFICATION: 410

SANDY CLAY (CL); BROWN

WC: 18.70 OC:

VISUAL

1.80

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

WEIGHTS
gm.

.0

.5

.1

SIEVE SIZE
or NUMBER

No 4
No 6
No 10

OPENING
DUD

4.750
3.350
2.000

PERCENT
FINER
100.0
99.9
99.9

CUMULATIVE
PERCENTS

.0

.1

.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 57.7 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

EDE

Appendix C Soil Data C37
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GRAIN SIZE IN MilliMETERS

COBBLES GRAV8. I SAND SILT or CLAYI OOIRS£ I fNE I COlRSE I t.£OIUt.l I FINE I

II PI.. IPI IGS 2.70 EST INAT W,% 18.7 ORG,:l: 1.8
PROJECT ROCKEYE MUN. FAC.•NWSC

UASSFlCATION
CRANE, INSANDY QAY (Q); BROWN V1SUftL

BORING NO. 10/15-11-90 SAMPLE NO. 2A

DEPTH/REV 2.0 - 2.5 DATE 02 />PR 91 I

GRADATION CURVE I 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
gm.

.0

.6

.0

.7

.6

.2

.4

.5

.8
1.0
1.3
1.9
3.4
6.0

HYDROMETER:
RDGS
24.9
23.1
19.6
11.3
8.2
6.2
5.1
4.3

SIEVE SIZE
or NUMBER

3/8 in
No 3
No 4
No 6
No 10

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

TEMP
23.5
23.5
23.5
23.5
23.0
23.0
23.0
23.0

OPENING
mm

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
~106

.075

.0443

.0320

.0235

.0131

.0095

.0069

.0049

.0035

PERCENT
FINER
100.0

99.8
99.8
99.6
99.5

99.1
98.8
98.6
98.0
97.7
97.1
96.0
93.3
88.6

72.1
66.9
56.9
33.0
23.8
18.1
14.9
12.6

CUMULATIVE
PERCENTS

.0

.2

.2

.4

.5

.9
1.2
1.4
2.0
2.3
2.9
4.0
6.7

11.4

27.9
33.1
43.1
67.0
76.2
81.9
85.1
87.4

PERCENT GRAVEL = .2
PERCENT SAND 11.2
PERCENT FINES = 88.6

Appendix C Soil Data
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GRAIN SIZE IN MILLIMETERS

I COBBLES I GRAVB.. ICQORSE I
SAND I SILT or CLAY ICO'RSE I Fl'lE t.£DIUt.I I FINE

LL PI.. PI IGS 2.70 EST I NAT W,"/o 22.6 ORG.% 2.1
PROJECT ROCKEYE MUN. FAC.,NWSC

QASSFiCATION
mANE, INnAY (Q). BRO~; WITH SAND VlSUN..

BORING NO. 10/15-12-90 SAMPLE NO. lA

DEPTH/REV 0.5 - 1.0 DATE 02 ~R 90 :

GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

~OJECT: 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
CLASSIFICATION: 448

CLAY (CL), BROWN VISUAL

OC: 3.00

TOTAL WEIGHT OF SAMPLE:
PARTIAL WEIGHT AFTER SPLIT:

.0 gms.
54.6 gms.

WEIGHTS
gm.

.0

SIEVE SIZE
or NUMBER

No 10

OPENING
mm

2.000

PERCENT
FINER
100.0

CUMULATIVE
PERCENTS

.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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NAT W,70 23.7 ORG.X 3.0
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QASSflCATlON

mANE, INOAY (Q), BROWN VISUM..

BORING NO. 10/15-12-90SI\MPLE NO. 2A

DEPTH/B.EV 14.0 - 14.6 DATE 02 />PR 91
GRADATION CURVE I LABORATORY USAE WES - STF/GL



SIEVE ANALYSIS

WJECT: ROCKEYE HUN. 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
CLASSIFICATION: 464

GRAVELLY SANDY CLAY eCL), BROWN

TOTAL WEIGHT OF SAMPLE: 334 • 4 gms.
PARTIAL WEIGHT AFTER SPLIT: 51.2 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: 6.20

VISUAL

WEIGHTS SIEVE SIZE OPENING PERCENT CUMULATIVE
gm. 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. O. .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

EDE
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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION. COOl'S Of ENCINEERS

~ HAL.LS FERRY RO"O
VtCK.5~U"G. MlMISS1PPI 3,1f!'O (11M

REPLY TO
ATTENTION OF

23 August 1991

CEWESEE-A

MEMORANDUM FOR MR. ROBERT MAGEE, US ARM~ ~NGINEER DISTRICT,
W~LMINGTON, 69 DARLINGTON AVENUE, WILMINGTON~ NC 28403

SUBJEcT: Data validation for Site 3 (Rockeye), Crane samples
collected ~/05/90 - 10/15/90

1. Completeness check
a. All samples and analyses have been procesBed.
b. Data report~u included copies of all chain-of-custody

records received from the ~ield. QC results for blanks,
spikes, duplicates, and standard reference material~ were
included in th~ d~t~ report.

c. Procedures specified in the project planning were followed
with the exception of Tin that was run by plasma emi~sion

sp~ctrometer. ~1 explanation of deviation was given in
previous reports.

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

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

3. Data were evaluated with respect to control limits for
duplicates, spikes, bli:H1ks, e:tnd surr:ogates. The following
problems were noted and corrective d.cLiutls LClKell whel."e
appropriate~

a. On several samples for Base Neutral/acid extractables,
(ALG sample numbers 7545,7546,7547,7721,7722,7779,7780,
7783) the p-Terphenyl-d14 :;;u,[",['ugate was high outside the
acceptable range and tor some samples (ALG sample number
7721,7618,7625,1662,7784,7786,7779,7780,7183, 7803, 7442
77477441rn 7559, 7545-7547 7410,7412-7417, 7545-7547) there were
low internal standard recoveries. Samples were reun and yielded
essentially the same resul ts. Reagent blank samples
we,['e within range. The high surrogate values and low internal
standard re~overies 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 indicatln9 a mClLr ix erre~L since
other samples in the group were within acceptable limits. Samples
~816 and 7817 exceeded the holding times by two days for volatile
analysis due to instrument problems.

1-4Yl.)H.AULU':S

LABORATORY
Y~U1Ll,,;t1NI\,,;Itt.l.

LABOHAIUHY

STRVC.TURES
LA80AA,TORV

1
I:NVfr\ONMeNTAL

LABOMA1UM....

COA:JTAL cNCi.I~t"Cnl,..C

AE8EAR~4't1 C.ENTER

IN"OAUATIOM
TEC...NO,-OOV LADonATr)Oy

02
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c. Antimony spikes were ommitted from the :rep digestions
tor sample delivery groups 9/~O/90, 9/05/90, 9/06/90, 9/08/90,
9/~J/90, and 10/14/90. Post diqestlon spikes were run with these
samples.

d. Interterence check samples were not run with the rep metals
analyses because the laboratory supply was depleted. A new
supply had been ordered prior to the besinning of this project,
but the company mispla~Ad the order.

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

4. All samp~es were analyzed within acceptable holding
times except as previously noted.

5. D~t~ for QA samples were within acceptable limits.

4:.1:~
ChiAf, An~lytical

Laboratory Croup
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-I)

5)

6)

7)

8),
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13)

14)

E8

COOLER RECEIPT FORM

Project: C tfA-d! t:. - t<ock E XC: xL.&·D ¥- c:..
Cooler recalvedon r4J10 end opened on rMD~~ ? e )

. ~ k:.;zfj;;"", Mr :>
. . (signature)

I) Were ~tody secls on outside of cooler? -------.:-------~---- .....__~ NO ~
If YES, haN many arx:1 where? ,p C9?). r e ;}- ;..a.. "ri..~~ ... L

Were signature end date alt'rect? ~ NO

Were custody papers taped to lid inside a:oler? ------------------ @ NO

Were custody papers properly filled out (ink, signed, etC.)? --------- YES 6IJ
Did you si~ custOOy pcpers in the cppropricte pIece? ----:.-------- @ NO

Old~~ttoctl shipper's pcnlnq slip to tnlS form? ----------------@ No'

What kind of pOCking material was used? fbn4l" t;)~...R..Le, -af,.k ";

Was sufficient ice used (if appropriata)? --------------..::--------~ NO

Were ell bottles sealed In separete plastic.begs? ------------------ (ffj/ NQ

Old all bottles arrive in gJXI condition (unbroken)? -------~-----..:- @ NO

Were all bottle labelscomP~ (No., date, sioned. anal.. pres, etc.)?· ----@ N9

Did all .bottle I8bels and tags~witn custody papers? ------------- (JP NO

Were Correct bottles used for~ tests indiccted? ---------------~@ NO

Were yo... vials~ for absetX:e of air bubbles and ~ted iff~--~~ NO·

Wrxs asufficient cmount orsample sent In· eech bOttle? ----:.-----~--~@ NO.

Explain 8n{ discrepancies --->
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2:

8
DATE TIME SAMPLE 10

'1-3-'1 0 /1./ lIL/ .11--I./-Z I :J¥l
I( Ilf!f5 11--0-3 /I

II
/~"t, 1'1- /-.3- /I

" I<"l./B ,,- 2..-3-
"I

N.r;.5 A. - ~-"'2,
If

" lif;;:;' //- 3-3 JV
•• l<t .,r;- /)-4-3> / :J¥r-
I(

I s"'O/o) T~l.,p BLA-N.k LV .An "fir ~~dJJ.

9-/e,. <j',o o li'~5 13-0 - 0 I~~'
' .

f· 00'5 /j-c ~.o '2.\1
I ()8~2 4 _1_-0 rJ1l1Z.
It oIJ ~~ ~ _ 2,.- 0 II

If d&17 ~ _ ~_ 0
".' {( lJ93, ',1- f- 0
II

l/ 08'-/.0 0.0- / III

II oliN ;1 /J·i- I

Relinquished by: (Signature) . Datelme Received by: (S,g0~ Relinquished by: (Signature) Datelme Received by: (Slgn~re)

eL.,- 1/, 9, II, 2>
c..~J~

Relinquished by: (Signature) .Datelme ReceIved by: (SIgnature) Relinquished by: (Signature) Date /Ilme Received by: (Signature)

I
RelinquIshed by: (SIgnature) Date ,me Received by: (SIgnature) Date /Ilme Remarks

I
WES f<lf\N 2196 PRiVICUS IDII1ClNS 08S0UT1

RNow"
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USAe WATERWAY~PERIMeNT STATION
CHAIN OF Cl,;:_ /ODY RECORD
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III
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m
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~

PROJECT NAME !JWSc.c. ~ ~;I<eJ(

(J.~IVJE
. wr?:17l:!" • OC tr

£ ~i¥tcs C/)

SAMP~gnature) y:::( _ "P
u.ffi
OZ

A,/) , .~ og REMARKS

(V TIMe {/
Zo

0
DATE SAMPLE 10

'1 . ~~-'l &: oB'O B ~ 2.-/ I~
1I 08Y?· f!>-s-I. II

" °/i<l1 B -4-1 IJJI,c..
II elfrt7 13'4-f 2'1 IJ~L JA~ ,

'. II oJ;!U B- 0 -2.. . I~
\I

O~>7 8.-I-Z (I
,.

oSlS9' "If - 2.-2-

" 09 0 / £3-1-2.- I'
~,

69 0 ..3 . fl._ LJ-2. ' II

II o 'fll B -0-3 II

" 0'11,1 /3-1-7. I'

II 0118 r.?-2.-3 II
1/

o'1~7 8- 3-3 II

.. !I () r.~7 f3-:J-~ 2V
II 09;2.0 tl-il-J I~

1\ D'i30 ~,tJ 8LA-lVk IV l\J,rv. ,-/) I..u .~ dMLJ
RelinquIshed by: (SIgnature)

Datelme ,. Received by: (Slgna~~ RelinquIshed by: (SIgnature) Date /TIme Received by: (Slgn~re)

~ 9.it~ I~J_ ,,/(/ft-:-.' ,,'
RelinquIshed by: (Slgnatufe) Datelme Received by: (Slgnatufe) ':Rellnqulshed by: (Signature) Oate/TIme Received by: (SlgnlitUre)

I
Relinquished by: (Slgnatufe) Datelme Recelvec! by: (Signature) oatelme Remarks

. ' .

WES f<lIUI 2198
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USAE WATERWAY' '{PERIMENT STATION

CHAIN ,OF C\.,·ODY RECORD
PROJECT NAME .tV W<J"CC

C're;lIe ~Ot.d· Rtl(e T2~op III

SAMP~(Slgnif:.• ,
LLffi
OZ

d~ REMARKS
V'~ ~

{/ (/ Zs
DATE TIME SAMPLE 10

q . .,.q l) 1'00 07/oq-13·QQJJo I I
9-1-qb I I I S- 'I, /Voz. I
'1-'7-CJO 113'° I, Nc13 I

Cf ;1·'1 tJ /(10 II AJtJ4- I
'1-1-<1 I) 11+, " )J,J S- f
Q_1-qo I J 4 ~ , I AJ"S. V 2-
q-7 -70 jlJ/)r> P!="/AKI)n;" 4

, 1-7- '10 IL/J/O 7"tf,P, gL...Ik- 1../ lIL,. ",/}L . ,d~

.. '

Rellnqul.shed by: (Signature) oatelme ReceIved by: (Slgn~r~ RelinquIshed by: (SIgnature) Date lme Received by: (Slgnqture)

/ ." &-9. /I fo

Relinquished by: (Signature) Date ,me ReceIved by: (Signature) RelinquIshed by: (Signature) Date ITlme Received by: (Signature)

I,
RelinquIshed by: (Signature)

Date ,me~ Received by: (SIgnature) Date ,me Remarks

WES faIN 2196 PlI£VlQUS 1llll1CHS OBSOllTl
R .......



COOLER RECEIPT FORM

Project: CR/MJ f". - Rock: E y ~ ¥- I~ (!;LD 81EL' R.I.

Coolerrecalvedon ~kAo ·endopenedon all& by~ K~&<QOr
. ~~a'2

, (signature)

I ) Were etmody:seo1:l on ouUide of cooler? ---------------~----~ NO
If YES. how many end where? C2 (telA Q= if..e.c.eLe~
Were signature end oote correct? ~ NO

2) Were custooy papers taped to lid insioo cooler? ------------------~ NO

3) Were custlxtt paperS propet'ly filled out (inl:. sigMj. etc.)? --------- YES (fi5) ,

"') Did you ~ign custooy pepers in the eppropriete pl~? ------------- @ NO

5) Dlll~attldl Shlpper~s pOCking sUp to this form? ---------------- @ NO .

6) Whatkincfofpld:ingmaterialwasused? ~9m' }2sew =is,'f~~

7) Was sufficient ice used (if appropriate)? -----------~----------.@) NO

8) Were ell bottles sealed in separete plastic,begs? ------------------ @ NO
"

/ 9) Dill all bottles arrive in 9XXl condltlon (unbroken)? --------------- YES ®?
10) Were all bottle Illbels complete (No.. date. sioned. anaL. pres. etc.>? ----@J NO

II) Did all bottle labels end~ 8Te8 with custo1r' papers? ------------@ NO

12) Were correct bottles used fer the tests lnd!~ted? ---------------:.-@T NO

. 13) Were VelA vl~ls checked for llbsesx:e of air b~bbles end noted iffound? ----@J NO

14) Was 8 sufflci~t 8Itlount of sample sent In etdl bottle? -------~-----@ NO

Explain env discrepancies ---)

iI.,.~-~..~~~~~~~
~'I-~',...J. :

#-1. J~~~~ 01\~.

Appendix E Chain of Custody Forms E13
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USAE WATERWAY 'PERIMENT STATION

CHAIN OF C\. j','ODY RECORD

.........--...,

PROJECT NAME IoIw S c...c.. €~Srf~

1"'...t!.A-N~ : S"lr~ "e'( eoDC~-VI::.- u.f5
SAMPLERS~re) ~'.J- OZ

./ ,<2..1A.--ev. _ ,AM ...... o~ . REMARKS

{/ SAMPLE 10

Zo
0

DATE TIME
fLAB:!'D is.).3 - 7SSl/

Q-13-'lo OCt 45" C. - 0-0 I
<:. O'f4S- C-o-o Zl/ "2
{ OC,4G (-1_ 0 I

) nC/ 4-7 L-2- 0 I
.,

\ oqs-o <:"-3-'0 /

J oq::>S- c..:. 4-0 /
oCfS7 C-o-/ I

........ (.)q S8 C-- 1- I I
1000 C. -1...-1 (

/00 z.. c-?>-I I.
I /O()Z . c..-4- I

/ 100 71 c:... -4-1 2.V '2.

1005 c:.-o-'2.. I
100 '7 c:...-I- 2.- /

'tV {ooq C-2.-2- I
C/_ IJ-?6 /010 C--3 - 2.. I

RelinquIshed. by: (SIgnature) Date /TIme Received by: (SIgnature) RelinquIshed by: (Signature) Date /TIme Received by: (Slgnqt\Jre)

b/~fA. 7?1:14 9-,1./9"1(330Li:.. I I11- J /('''711,

RelinquIshed by: (SI~.(ature) Date/TIme Racelved by: (SIgnature) Relinquished by: (Signature) Date /Tima Recelvad by: (Signature)

I I
RelinquIshed by: (SIgnature) Date /TIme Received by: (SIgnature) Date ITlme Remarb

I I ,

WES FaU.I 2196 PNVI<lUS IDIIIONS OIlSOUTl .-RHovIll - ........
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USAE WATERWAY 'PERIMENT STATION
CHAIN OF CL'--orODY RECORD

PROJECT NAME' tJWSc/ Cre"'('/~IJ.

'R()C('l'\c.tI /v1'1AJ. F~c. <,,'-J;e"C" SC"'~J>e 5I"t.~ II)

SAMl:?(tl.gnaturel 7? IJ u.15
QZ

-e. J- W. . /L-!1' ci~ REMARKS

{/ Zg

DATE TIME SAMPLE 10

q - (]4, 101 S- c..-4-2.. I
~ loA-S" c. -0 - 3 I ..

'-') I DA-? C-/_3 I
(. loiJ.-9 C.-z-3 I

..

j Ie> 4 CJ c- 3 -:!> I
') (~q c.-~_~ "Z.1I '"Z. tf.lJ_
( lo~-D e-:"LI-~ , . /-?A.

/ /10,) 1?cc(cc~y"vwd P ( I
\b It () 2- 17'i:Jr./~ ~~"'Ii)""AH"~ Z. I

q-1,'-?-'1o I (Ii) 4- g CJ c. (ca'Yo ~ ....d #-.? I
I

Relinquished by: (Signature) Date /TIme Received by: (Signature) Relinquished by: (Signature) Date ,me Received by: (Slgnllt\Jre)

'B, ~J? ~ 1./1-1,,1, 'f'J(;.L~ /.k~~ t<1. 1.~VJ"-'7

Relinquished byyt"Slgnature) Date /TIme "Received by: (Signature) Relinquished by: (Signature) Date /lime Received by: (Slgnllt\Jre)

I I
Relinquished by: (Signature) Date /TIme ReceIved by: (SIgnature) Date /TIme Remarks

I I ..
WES FQV,I 2196 PlIlVIOUS ICIIlOHS 08SQUTI

RNooa



COOLER RECEI PT FORM

ProJect: Cf</M/E 80 C6:t,Y~

COOler"recslVedon r~ &ndOP~on f.f'~ by~K~4D2..-'
g;:do/K"~?_ /

(signature)

I) Were cmtcxty seob on outside of CXXller? ---r-.J:.----~-;.------ @ NO
If YES. how many and where? .J.d~-=l~~!ol::l:::::::'::-_----
Were signature end Qlte correct? @ NO

·2) Were custOO( papers taped to lid insicE cooler? ----:-------------- @ NO

3) Were custcxty papers proper-tv filled out (in~. signed. etc.)? -------..:-@ NO

4J) Did you ,ign custcxty pe~ in the cpproprillte pl~? ------------- @ NO

5) Old~ attldl shipper's pa::l:lng sUp to thIs form? ----------------c§) NO

6) Whatkindof pOCkino material was used?~ pr"tax.:t. "

7) Was sufficient ice used (if appropriate)? ---------------:-------- @ ~O

8) Were ell bottles sealed in sepllrete p~ic.begs? ------------------ @ NO
"\
" ) 9) Old all bottles arrIve in ~cond1t1on (unbro~en)? -------------.:- YES @)

10) " Were all bottle labels allllplete (No.. date.sioned. anai.• pres. etc.>?' ---- @ NO

II) Did all oot,le I8bels and tags qee with custlxti papers? ----------.--{JfY NO

12) Were lXN'eCt bottle:s used for the te:sb in9iceted? ---------------_@" NO

13) Werey~Vials checked for 8bsence of air bubbles and ~ted iff~---@ NO

14) Wftfi 8 sufficient cmount ofsample sent In efdl bottle? ----:..---------@ NO.

Explain Pn( discrepancies ---) t :.~ ,:.

"

E16 Appendix E Chain of Custody Forms



PROJEqT NAME (SWMU:# 10//5/

. ;;NJVJC- C~tvb; ~OclCe:.Vb
A~, _

(/)

·dt~(SIZ~
u.ffi
OZ l:? ~
ci~ po? J'?' REMARKS

DATf/
t/ Z8

'V t"TIME SAMPLE 10 ~ ~:(j ~~

Ie _IZ~'tO 14o~ 10 It; _/1-'10 "if/ z.. V v .........
I. £4~7 \0 '5" - ,,~~o it]... ? .,/ v ' ........

II lLlIS Ie '!>-H-'1o :tb~ 2... V' v v

" 14~o 10/' E; ..; II-G'o :d::. 4 2- v V' V ..

I' 14-z-S '1O/1S':"ll-'jo :2!::.4v '2- . ;",..,.

\0-1 '1.-'10 \015 lol,~_ l'l.-qo ~ I "2- v V v-
I I \0\ 7 1.0' 1';- - 11.. -CJ<) ti::"'2.. 2- V'" ..... v,
II 10::>0 '0 'IS-.-,'Z..-~'O 'tl;3 "1.- v' V' .......
II /obCO '0 I Ir; - I 'Z..-'1o 4l.. 4- 2.- v v ,.......1-

II lOSS" loll:; - 1"Z.-<j'o.:#:4V 2- v-.
. Ib~'; ~~o 0'/39 ,12, tJ I3l-AtJl( 2- A. OJ..IL

,

RelinquIshed by: (Signature) Date/TIme Received by: (Signature) RelinquIshed by: (SIgnature) Date/TIme Received by: (Signature)

~,£ /I L.~. ItJJlr.?~.lDWS Vj.)~jl.
,"

./
)

Rellr(q(ilshed ~ (Slgneture) Date/TIme Received by: (Signature) RelinquIshed by: (Signature) Date /TIme Received by: (SIgnature)

I I
Relinquished by: (SIgnature) Datelme Received by: (SIgnature) Datelme Remarks
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USAE WATERWAY' .. ,1'ERIMENT STATION

CHAIN OF CL---A>DY RECORD
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USAE WATERWA'Y ·..·~PERIMENT STATION

PROJECT NAME (SWll1l1# /O/'S J

(f;,f; RE.AA~N'I/S c- CleANc.· ~lX-keYt: J4trEFJ II)

S~S: (Signature) ~ffi.
r

d~'A ,.• A •
£/ (/ z8 411\ I .

f\J ~DATE . TIME SAMPLE 10
~ ~ 7759- 78;;' 7

IO-'4-qo /00 0 10 15-0B-<;o #/ 2- V v 'v

" 0'15.5 \0 1'5-og·.Cfo -II=-/v ~ V"

'I') -IU~ q() oal/S \0 15-09-70 tt:./ 2- V V V-
II

c::) 840 '0 115 _0'1-,/0 JtIV 2· V .,

lO-IY-CfO 102-0 \C)/ /5 - 10 - () 0 tJ.1 z. V- I/' v

IO-llj-qo i02$ 10 15- II:;) - CJ~ :tt'2,.. 2 V v' v ~

II loLlO I \) h5-- 10 - Cj 0 1:P3 '2-. V V v,.. 112.0 lO/U;-/o-,/o :11-11- Z- V v V

I' 1115 10116- /0 -~'o '#4V' 2. V

In",/lf-'jo I 'b30 /?eItJS 4TI: "of 3 h.o.H..
to -15' -<; .. 09.2 5 7'/("." If l r+N r.: 2 M. 1l.J. J

RelinquIshed by: (Signature) Date /TIme Received by: (Signature) Relinquished by: (Signature) Date /TIme Received by: (Signature)

".£ ~tI4~' IDftSftbl"93q-~i 'A I
Relln4Ulshed Ky: (Signature) Datelme Received by: (SIgnature) RelinquIshed. by: (Signature) Date /TIme Received by: (SIgnature)

I
RelinquIshed by: (SIgnature) Datelme ReceIved by: (SIgnature) Date /TIme Remarb
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USAE WATERWAY 'PERIMENT STATION
CHAIN OF C~__/ODY RECORD

PROJECT NAME . LfJw/YJL( #:70/15)

Ntl/SC. c..,.e~ ~ Roc.kEtI£" A-RE'A- II)
' ..u.ffi

SAM2 (Signature) c

~~ :;,.\j 0 .;p.'.6. . .J1:;....-1~. REMARKS
ry (\.... V'

TIMr

Za
~v ~ 'v~DATE SAMPLE 10 ..

/()-13~fjo lOlL.{ 10/"':;_ ,~-qo -#:/ "2.- V V V-
II 102.0 /0!J5-/3-"/0 #"2 2- V V V
J I 1025 /0/15-13-90 :113 z. V- I/" y- ..'

II /0<3 IO/J5-1.3-~·'O :#31/ 2- V
..

IO.IJ/- Cjo NoS S,TE ;lG" G-l I
II

IL/J~ . Sin; I/G" G·~ I
II 14/ 0 S.,.,E It; " G~.3 I ,.
II

/1./;lO SiTE I~;I G-4- I
le- '>- 'i.I) oXLIS 77? pSI. 1WIIk. "2... A. dJ.I,.

RelinquIshed by: (SIgnature) Date /TIme ll~lved by: (Signature) R,ellnqulshed by: (Signature) Oate/TIme Received by: (Signature)

~~. ~ iI" , I oAr/~Ilmo II ~I ~- I
RellnqPkhed by: ~Ignature) Date/me ReceIved by: (Signature) Relinquished by: (SIgnature) Date /TIme Received by: (Signature)

I
Relinquished by: (Signature) Date/me ReceIved by: (Signature) Date lme Remarb

WES f<IUoI 2196 PlUVIQUS IDlIIClHS oasa.m
R II....
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',' .( USAE WATERWAY' ·~PERIMENT STATION

CHAIN OF Cl._. ,'ODY RECORD

»
'0
'0
(1)

:J
Q.x·
m

()
;r
Q>

s·
o-()
C
III...o
Q.
-<
TIo
3
III

PROJECT NAME ($IJMtI '~I0/15 J
Iv'ws C. .~A~~ : Rock-I::?" IiIE" AR€4 II) Ifj;~RS: (s~:ture) 0

IS m'
.d...... A \. o~ ~ #~ii' REMARKS

v (/
2:

8 ~V~~ ,DATE TIME SAMPlE 10

IO-\~-'1c 1150 \0 /i5-oz..- C1 0 HI z.. V V" V
\I J' !i"S \0/15-0,- qo ~ z... 2- V v v
,- 1/ C;3 \0/1'5-02.- qo !t;-zy' V

,"

2.-

\c)o \'~-q Q Ii.{ IV \0/15-0'-';Q :it I 4 v v v·

- /40S 10/15- 01-Qo ~l" 4 v
IO-13-Qo 11530 1<1: 11'.1 SATE' 4 8 Iii lOA

IO-If-~() 0'1'15 lIZ .1) 13/ /»./1(' ::z.. It IJIJ. IQ.-"I )~~. d -4. -I
""'. J1' .•0

( I d

l7.u!shed by: (SIgnature) Date /TIme Received by: (Signature) Relinquished by: (Signature) . Date lme Received by: (SIgnature)

/: /: ~A. - /ojt;-jJI°9.fO 10(· JJ_)r~~ .
RellOqUlshed btl (Slgneture) Date /TIme Received by: (SIgnature) RelinquIshed by: (Signature) Date /Time Received by: (SIgnature)

I I
RelinquIshed by: (Slgneture) Date /TIme Received by: (SIgnature) Dote ,me Remal1cs

I
WES fOP.l4 2196 PREVlCU$ I DII10IlS oll$Olrn

R ~ov 18



COOLER RECEIPT FORM

Project: CIfAA/L door"r:,YC -51~

Cooler received on JkMrO end opened on I?~ t1(~~.,d:tZ;;i~H '!$ >

~.JK~~
(signature)

I) Were custody =ls on OIJbi~ of CXXller'? ---------------~------~ ~
IfYES. how many end where? !), P &h+- fra4= i-~
Were signature and oote corre:t? @ NO

2) Were custOO( papers taped to lid inside CXXller'? ------------------~ NO

3) Were custOO( papers properly fi11edout (ink., signed, etc.)? --------- @ NO

4) Did you sign cus\atf pepers in the eppropriete plece'? --;----------- ~ NO

5) DIlJ~ attrdl Shipper's pnlng sUp to t/'lls form? ---------------- @ NO

6) Whatk.ind of pe::kino material was used'? &.&JJ.~,tJ1J.~:.d..~~~~"""""~~od(.LJ

7) Wrrs sufficient ice used (if appropriate)? ---------------:-.;.------ @ NO

8) Were el1 bottles sealed in sepllretelllcstlc.btx;lS? -----------~----- @ NO
"

I 9) Dill all bottles arrive In gm condition (unbroken)? ---------~---..:- @ NO

10) Were el1 bottle 18belscomplete (No., date, Stoned,llIllll., pres, etc.>?' ----@ NO

11) Old 811 bottle labels end teqs agree wit/'l custOO( papers? ------------~ NO

12) Were correct bottles u:led for the tes1s Indiccted? -------------:----@ NO

13) Werev~ vlels c:hecked f; absence of eir bubbles llIldno~ if found?.~-~-~ NO

14) Was asufficient amount of semple sent In eldl bottle? -------------- @ NO

Explein 8n/ discrepancies ---)

Appendix E Chain of Custody Forms E21
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USAE WATERWAY' ' ,oERIMENT STATION

CHAIN OF ClI... j'O,OV RECORD ,-

"PROJECT NAME N w5 C Ct"""'e J~h • (II},R-~ k.eye. /vHHL Fac:, e.?

S~PLE~: (SlgnatureJ.-g .:I- u.ffi ' 'X" ~ 'If
l5..A- ~. ~Gi-- ~~ I(' ~ t' ~o REMARKS

V
Zo

~~ ~~~~ ,

7~~fujv/
0

DATE TIME SAMPLE 10 7 ' 70~7.
" ~'Z.5-'1 £) {2Jo F-l I v ... ....

I, t7. 3 a F -tV ( r
'I /"2.)0 P-3V / I

'I rz.. 30 r=-"Z. J ...... v -
'I 1"23 0 1=-3 i "" ,/ ... '"

,,'

RelinquIshed by: (Signature) Date /TIme Received by: (Signature) RelinquIshed by: (Signature) Date /TIme Received by: (Slgni\lUre)

~{,..p~v4 q-L~-q~' IJO~lE~JK~
",

II

'RelinquIshed by: (Sloh'ture) Date /TIme II Received by: (Signature) RelinquIshed by: (SIgnature) Date /TIme Received by: (Signature)

'I I
RelinquIshed by: (Signature)

Dalel
me

,
Received by: (Signature)

Date ,me,
Remarb
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COOLER RECEIPT FORM

ProJect: C!<Ad! S - £0 cet"'C Y c::.
Cooler recsivsj on ?.67/'lt:> end opened on" 9;4 i 90 by~ K M;-;, p.,. Q~

" .""" ~ k: ~6t!l<Tt>4'"
(signature)

1) Were Mtaty ~1:s on outside of cooler? --------------1\.:-------@" NO
IrYES, how many end where? I ~ f- ixu..IL
Were signature end lilte CXlrrect? i @) NO

2) Were custexlypapers taped to lid i05iOO cooler? ------------------ ® NO

3) Were custoct( papers "prcperlyfi11edout (ink, signed,etc.)? -----:..---"@ NO

-t) "Did~ si,90 custexly pepers in the eppropriDte piece? ------------- @ NO

5) Old you attach shipper's pcalng sUp to thiS forin? --------..:----~--@ NO

6) What kin(fof pockinQ materiel was used? Ak~~"tA, "
~u" "

7) Was sufficient ice used (if appropriate)? ---------------:-------- YES (f$)

8) Were ~11 bottles S'ellied in separate plestic.b~? ~----------------- WNQ
.......

) 9) "Old all bottles arrive in~ condition (unbroken)? -------------~-® NO

10) Were ell bottle labels CXlIllplete (No., dBte, Sioned. anaL, pres. etc.)?' ----@ NO

1t) Did ell bottle labels end lEgs lq'89 with c:usttdi papers? ------------- YES @
12) Were correct bottles u:Ied for the tests indicated'? ----~------------~- NO

13) Were VOA viels ched:ed for: ebsence or air bubbles and noted jf found? --~@ NO

14) Was 8 sufficient emount ofsemple sent in elX:h bottle? --------------~ €J
Explain 8l'to/ discrepancies --->

#7.~~~~

-14- II· rJC)F+ ~ ,,\-(...oc... oNJ-dJ~~/~PI;
~~ .h..t.".......~~;:.p ,"G<-i'CZ'O,

l-i/'f. DoPr-{~~~~~~J
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USAf WATERWAy .. ··<PERIMENT STATION

, ;' CHAIN OF C~_ IODY RECORq

PROJECT NAME iV LVSC I {r"M' +N. 0/
/)u c/~t:'vt'. Iv? VII.... , Fac" ffi ~ \

SAMPLERS: J.SIgnat~/reS .'~ 15 z ~~ ~

ts.k- t-. /.s'.~,.d g~ REMARKS

DATE l1ME [{AMPLE 10 8 1'~
/ ~ II 7557- 7..5'~('j1(;JJ7- 7c../.&-

tf'-14-QL 1040 /01/5--1-'10 1v";.1 I ~ ".-

II /(;)4<.1 /()//c:;--1-90 2U 2
" /'5"4-.'\ /O/l~~~-e;1"l A.I,:) I / 10f" X
I, I ~A-<;' I~II r .. \"-'10 '2 U z. x'

.
"

Rellnqulshad bY:·.(Slgpature) Date /TI:rme k!'ecllved by: (Signature) Relinquished by: (Signature) Date /TIme Received by: (Signature)

. ~1' V 'A 1/ III - . I
~1.-"'v. ,::::>~b.:t 'f-/7-Cl() 0,/"00//- J!Gt/IF.. N!7. - )

Relinquished by: (SlgD6ture) Date /TIrne 7 Received by: (Signature) Relinquished by: (Slgnaturel Date /TIme Received by: (SIgnature)

I I
RelinquIshed by: (Signature) Date /TIme Received by: (SIgnature) Date /TIme Ramarks

'1 I
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CooLER RECEIPT FORM

Project: Ct(J-A/f:- RCCACyC

CoolarrEOllvooon U~fO end opened on 'f~ by~~.
~J g: viz:;:;, 2~·

(signature)

1) Were Mttdy~l, on cWi~ of cooler? -----------:..~--~-£-i--@ NO
If YES, how many 8tld where? ~,~ 4'.cO, i 1.21
Were signature end mte correct? ~ NO

2) Were custro( papers taped to lid insilE cooler? ------------------ @ NO

3) Were custtdy papers properly fined cut (in~, signa:l, etc.)? --------- @ NO

4) Did you ,ign custtdy pcpen in the appropriate pl~? -----------:.- @ NO

5) Old~~tt~ Shipper's ~lng sl1p to this f(Jrm? ---------------- @.NO

6) What ~itldof pockinlJ material was used?~~«Iz

7) Was sufficient ice used (if appropriate)? ---------------~------- @ NO

8) Were all bottles sealed in separate p~ic.b~? ------------------ '@. NO

9) Dill all bottles arrive in 9XXl"allldlt1on (unbroten)? -------------.:- @ NO

10) Were all bottle labels aJItlplete (No., date. sioned, anal.. pres. etc.)?" ---- '@ NO

11) Did all botUe labels and legs 8T88 with c:ustOOt papers? -------------@ NO

12) Were correct bottll:' used fOl" the~ind,~ted? ------------~---.;.§- NO

13) Were vOa. vials ched:oo 10l" ebsence of air ~Ubbles and ~ted if fDUne!? --~-@ NO

14) Was a sufficient amount ofsample sent In e6:h bottle? -------------- @ NO

Explain 8lr{ discrepancies ---)
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.2: 0 C) ~' I./; X '
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II lOIS- JaII~- 6 ~ -2 V -cJ 0 I v 'l. 1/ .,L. j} ,I~ ~ "" A Ln,:..Q. "" "'" /J,,. Q.
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9· "2-2 ... 90 . (3 20 I () I I.S- - 3 - I· 9 Q I ,.., ..... .-
~1. .-u""" -..-....:f- 0'"1 V~.J-H.
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Relinquished by: (Signature) Date /Tlme

k(~~;~
Relinquished by: (Signature) Datelme Received by: (Slgnljture)

~7J·75'~~lAoT q~ 'ZIf-t/J 07Jr
1-'-"

RelinquIshed by: (St9t1ature) Date ,me. r Received by: (Signature) Relinquished by: (Signature) Date /Time Received by: (SIgnature)

I'
Relinquished by: (SIgnature) oate,me: Received by: (Signature) Date ,me Remarb
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COOLER RECEIPT FORM

ProJect: C&A/C -;?Oc%~yC:

Cool.. '",,""'''' s>km"",,,,,,",,,, ?hY% "''ii::f~
. (signature)

\) Were CIcllXty ~l~ on ouuio: of cooler? --~---r-7------rJi) NO
If YES, how many end where? !~y.,,(~.
Were sIgnature and oote alrrect? . @ NO

2) Were custlXty papers taped to lid insioo cooler? ---------------.:-- @ NO

3) Were custlXty paperS properly filled out (ink. signed, etc.)? --------- @ NO

4) Did you 'ign custati POll!" in the cppropricle plll:e? ------------- @ NO

5) Old~ ~tta:tl shipper'S pa:xlng slip tD thIS form? ---------------- @ ·NO

6) What kincfof pockino material wes used?Jtr~ P.,.,4au;;t;U

7) Was sufficient ice used (if appropriate)? -----------~---:_------- YES @
8) Were all bottles sealed in separate plcstic.ilt~:JS? ------------------~ . NO

. 9) Old all bottles arrIve in g:xxl condttton (unbroken)? ------------:-~- @7 NO

10) Were all bettie labels complete (NO., date. sioned. anal., pres. etc.>?·----@ NO

1\ ) Did all bottle labels and tags qee with custlXty papers? -------------@ NO

12) Were correct bottles u:led for the~ indiccted? ----------------W NO

13) Were VM vials chec:kOO fer absence of air bUbbJes end noted if found? ~-~-§ NO

14) Wes a sufficient amount ofsample sent In eoctl bottle? -----------:----~ NO.

Explain en( diserepsncies ---)

if 7, ::::;;:'~/:Z:::;-;i~
/I __I-"DA--/tx~~ .

ad~- .
~~/

#.11. 1/0A~ k.JZ- t:L. ~ y' -?3l/ .

#:z-~~-....ctv ~~~

Appendix E Chain of Custody Forms E27



Appendix F
Response To Navy/Crane
Comments

Appendix F Response To Navy/Crane Comments F1



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.1 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-Wi1mington 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

F2
Appendix F Response To Navy/Crane Comments



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 Old 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 0 the acronym NW'SCC.
NW'SCC should proceed Naval Weapons Support Center Crane (NW'SCC). 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 ~nits (SWHU)." The third paragraph
called the SWHU the "Rockeye Munitions Facility." That is not the SWHU name
and if used it should be explained why it is different than the SWHU 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, 1st 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 1

Comment 12

A comma should not separate Naval Weapons Support Center, Crane nor the
NAn, 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 SWHU.

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 lAS 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 modifications.

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 "Octo1 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-VES) 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 visual
depictions of past sump operations and discharges at the Rockeye (e.g.
Pollution Control Program. 1971, Department of the Army Installation
Assessment of NVSC. 1978. etc.).

Response

A fold-up site map, at a scale of approximately I-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. Vhat concentration were found in what wells?

Response

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, Vhat the
contamination routes are and Vhy 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.
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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" .. is 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 lists 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 YES ANALYTICAL LAB 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
SV-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). Vhat "QA check samples" were reviewed (e.g., containing
calibration checks)?

F10
Appendix F Response To Navy/Crane Comments



F11

Response

Information is provided in Appendix B (excerpts of QA/QC) of the Phase II
Soils Workplan for Rockeye, under the heading "Calibration Procedures." Any
discrepancies are noted in the validation 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 8240? 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 CLF 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. Ye had requested a copy of this manual
with our ABG Phase III Soils comments (#23) dated 24 June 1991. Ye 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-YES 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 44

I don't understand why the last sentence of the first paragraph, Section
5.1, stated the RKF would be referred to as Rockeye. A statement like this
should be made at the beginning of the report and followed throughout.
Rockeye is the proper SYKU or site name (see comment #1). The title of the
LAS 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 lAS 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 incorrectly 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 similar 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
soil 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-O-l, 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
ana1ytes 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 l-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,
why 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,
ana1yte concentrations?

Response

As stated in the response to Comment 55, the four background surface
samples from Area C were C-O-l, C-l-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

F18
Appendix F Response To Navy/Crane Comments



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? Hore 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, <X> = 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.) <X>
~ 4.92 can now be compared to <X'> -= 3.27 (the mean Ar [As] concentration of
the control samples) using at-test:

Null Hyp.
Alt. Hyp.

<X> < -= <X'>
<X> > <X'>

t[ca1cu1ated] = [<X> - <X'>] / s[pooled,
mean]

t[ca1cu1ated] -= [4.92 - 3.27]/ 0.69 2.4\

t[critica1, 95%, 6 degrees freedom] 1.9
(for a one sided t-test)

Since t(ca1cu1ated] > 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 Old 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(i)

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 Old 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(11)

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 why 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 ARABs?). 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 concentratidns 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 screening 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 detection limits at 99% 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 ana1ytes 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.
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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. In 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 PAR'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. PARs
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 compare4 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 PAR 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 TeL
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 TeL
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:

8. 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 variabilit~ 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
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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? Vhat 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 witl
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-llES, 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 '2 Last sentence:
steam v. stream).

Response

The report has been revised as suggested.

Comment 2

Proper, current nomenclature: Naval Weapons Support Center Crane
(NllSCC), Crane Indiana -- first use, thereafter -- NllSCC.

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 ~xplanations of the purpose and location of the sumps are in
order in Al.O. 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.

a. No background borings
b. No field duplicate (split) samples
c. No field blanks
d. No depth information for 06A/l
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Response

Background boring information from two other previously studied NSWCC
sites, Ammunition Burning Ground (ABG) and the Old 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 Qy 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 C 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 ~ 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-l - 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.
only samples B-3-2 and E-3-4 had detectable concentrations (HHX) 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 MEC1 and Acetone were detected. i.e .• are the reported values
greater than 10 times the method blank results? (e.g .• B-4-1 [HEC1] = 0.48.
and 13#3 [Acetone] = 0.35). Furthermore. A-O-O. 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 MEC1 for A-O-O, A-3-3, and A-4-1; and llltCA 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 semivo1ati1es presented without qualifiers are:

8#1 DBuPHTH, B2EHPH
11#2 B2EHPH
12#3 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.
has been eliminated.
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