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SECTION 1

Introduction

1.1 Project Background

The majority of Allegany Ballistics Laboratory (ABL) is a government-owned, contractor-
operated (GOCO) research, development, and production facility. The remainder of the
facility is exclusively owned and operated by the GOCO contractor. The facility is located in
Mineral County, in the northeastern part of West Virginia, approximately 10 miles
southwest of Cumberland, Maryland, along the West Virginia and Maryland border. The
facility lies between the North Branch Potomac River, to the north and west, and Knobly
Mountain, to the south and east. Several small towns are located near the facility, including
Short Gap, West Virginia to the southeast, and Pinto, Maryland to the north (Figure 1-1).

ABL consists of approximately 1,634 acres of land and about 350 buildings. The facility is
divided into two distinct operating plants, Plant 1 and Plant 2 (Figure 1-1). Plant 1 is a
GOCO facility owned by the Navy and leased to its operator, ATK Tactical Systems
Company LLC, by the Naval Sea Systems Command (NAVSEA) through a Facilities Use
Contract. Plant 1, approximately 1,577 acres in area, is divided into developed and
undeveloped areas. Plant 2, owned and operated by ATK, occupies the remaining 57 acres.

Nine present and former Installation Restoration Program (IRP) sites, including Site 1, were
identified at Plant 1 of ABL: eight within the developed area and one within the undeveloped
area. Figure 1-1 shows the relative locations of the two plants and IRP sites that are still
within the remedial process. Site 1 is 11-acre area, consisting of several historical disposal
units and the 8-acre Active Burning Ground (ABG) area, which is currently permitted under
the Resource Conservation and Recovery Act (RCRA).

Several environmental investigations have been conducted at Site 1 since 1983. These
include an Initial Assessment Study (IAS) (ES&E, 1983), a Confirmation Study (CS), which is
reported as the Interim Remedial Investigation (Interim RI) (Roy F. Weston, 1989), a
Focused RI (CH2M HILL, 1995a), a Focused Feasibility Study (Focused FS) for groundwater
(CH2M HILL, 1995b), and an RI (CH2M HILL, 1996a). Numerous soil, groundwater, surface
water, and sediment samples have been collected and analyzed for a variety of parameters
to assess the site condition during these investigations. Section 2.3 provides additional detail
regarding historical investigations pertaining to Site 1, including a soil level delineation
conducted in 1998 to provide supplemental soil data.

Because of its size and complexity, for remedial action consideration, Site 1 has been
investigated under two Operable Units (OUs): OU-3 for groundwater, surface water, and
sediment and OU-4 for soil. A Record of Decision (ROD) was signed in May 1997 for OU-3
(Navy, 1997). The selected remedy comprises of an extraction and treatment system for the
site-wide alluvial and bedrock groundwater, as well as a long-term monitoring (LTM) plan
for groundwater, surface water, and sediment to provide a means for monitoring and
evaluation of the remedy performance (CH2M HILL, 1998a and 2004a). For this reason, the
focus of this Rl is the surface and subsurface soil at Site 1, which is defined as OU-4.

WDC052130001.ZIP 11
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Following the 1998 soil level delineation, it was determined that additional soil data would
be necessary to adequately assess potential risks to human health and the environment. In
addition, it was also concurred upon that the original human health and ecological risk
assessments (ERAs) for Site 1 soil, performed in 1995, required revision to conform to
current regulatory guidance and protocol. To satisfy both objectives, supplemental
investigations were implemented in 2001 and 2004.

1.2 Project Objectives

The primary objective of this Rl is to provide an evaluation of the nature and extent of the
soil contamination present at Site 1 and the potential risks that soil contamination may pose
to human receptors under residential and industrial scenarios and to ecological receptors.
The discussion and assessments presented in this report are based on data collected as part
of the 2001 and 2004 supplemental investigations, which are described herein, and on data
from previous investigations deemed appropriate for inclusion in the evaluations.

1.3 Project Scope

Site 1 is 11-acre area, consisting of several historical disposal units and the 8-acre ABG area,
which is currently permitted under RCRA.

Prior to 2001, several historical investigations were conducted at Site 1 including: Remedial
Investigation (1992), Focused Remedial Investigation (1994), and Site 1 Soil Level
Delineation (1998). These investigations indicated that the soil contamination at Site 1 posed
potential risks and determined that collection of additional data was necessary to
adequately delineate the extent of soil contamination and assess the potential risks.
Therefore, this Focused RI was conducted to:

e Collect additional data to sufficiently define the nature and extent of soil contamination
at Site 1; and

e Revise estimates of potential human health and ecological risks based on a more
comprehensive set of data and current risk assessment guidance

As part of the Focused RI, these investigations were conducted including the Supplemental
Soil Investigation (2001), the Soil Investigation at Active Burning Grounds (2001), the Step 4
Soil and Tissue Sampling in support of the Baseline ERA (July 2004), and the Supplemental
Investigation of Site 1 Soil in support of Human Health and Ecological Risk Assessment
(September 2004). These investigations are referred to as the supplemental investigations.

The human health risk assessment (HHRA) and ERA performed during this Focused RI
utilized data from the 2001 and 2004 supplemental investigations, as well as previous
historical data, mentioned above. The scope of the risk assessments is outlined in the 2004
Technical Memorandum Approach for Revised Human Health and Ecological Risk Assessments
for Site 1 Soil at Allegany Ballistics Laboratory (CH2M HILL, 2004b), included as Appendix A
of this report.

Although, the area within the 8-acre fenced ABG is an active permitted facility regulated
under RCRA, per direction of the ABL Partnering Team, data from the ABG is included in

1-2 WDC052130001.ZIP
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the evaluation of nature and extent, as well as in the risk assessments presented in this
document. These data were not included in previous risk assessment for Site 1 soil.

In addition, because a ROD exists to address Site 1 groundwater, surface water, and
sediment (OU-3), data for these media are included and discussed in this report only to the
extent necessary to support evaluation of potential risks from exposure to Site 1 soil and the
fate and transport of Site 1 soil contamination.

1.4 Report Organization

This report is divided into nine sections and includes 7 appendices. Section 2 describes the
site setting and summarizes the previous environmental investigations. Section 3 describes
the supplemental field investigations conducted in 2001 and 2004. Section 4 discusses the
nature and extent of soil contamination. Contaminant fate and transport is discussed in
Section 5. Sections 6 and 7 provide an updated HHRA and ERA, respectively. Section 8
provides summary and conclusions of the Focused RI for Site 1 Soil. References are
summarized in Section 9.

WDC052130001.ZIP 1-3
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SECTION 2

Site Background

The following subsections describe the physical setting of Site 1, and summarize the site
history, including land use and previous investigations.

2.1 Site Setting

The physical setting of the ABL facility is described below using information compiled from
literature review, historical investigations, and site visits.

2.1.1 Site Location and Description

Site 1 is an 11-acre area situated adjacent to the North Branch Potomac River along the
northern border of the developed portion of Plant 1. The river borders Site 1 to the north.
Site 1 is 11-acre area, consisting of several historical disposal units and the 8-acre ABG area,
which is currently permitted under RCRA (Figure 2-1).

The land surrounding the ABL facility is primarily rural agricultural and forest. Several
residences along US Route 220 in Maryland, %2 mile west of the facility in Maryland, obtain
potable water from private wells. In addition, approximately three residences across the
North Branch Potomac River from Plant 1, and several residences south of ABL in West
Virginia obtain water from private wells. The latter private well users are separated from
the facility by mountains.

2.1.2 Climate

The area around ABL is characterized by warm summers and cold winters with a fairly
even distribution of precipitation throughout the year. The mean annual temperature is
approximately 53° F, with an average minimum daily temperature of 20° F (January) and an
average daily maximum temperature of 87° F (July). The average annual precipitation is
about 33 inches. The average annual snowfall is 28.1 inches. The prevailing wind direction
in this area is from the northwest, at an average speed of 6.2 miles per hour.

213 Topography

The 400-acre developed portion of Plant 1, including Site 1, and the entire area of Plant 2 are
nearly flat. A portion of Site 1 bordering the river is located within the 100-year floodplain
of the river. The elevation of the river adjacent to this area of Plant 1 averages about 10 feet
below the 100-year floodplain.

The undeveloped portion of Plant 1 lies on the northwestern slope of Knobly Mountain.
Elevations in this heavily forested terrain range from 675 to 1,600 feet above mean sea level
(msl) (A.T. Kearney, 1993).

WDC052130001.ZIP 2-1
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214 Surface Water Resources

The predominant hydrologic feature at ABL is the North Branch Potomac River, which
borders the western and northern sides of the facility. The elevation of the river ranges from
about 645 feet above msl at the eastern end of Plant 1 to about 655 feet above msl in the
vicinity of Site 5, which is located in the undeveloped portion of Plant 1, on the western
border of ABL (Figure 1-1). The river flows in a generally south to north direction past Site 5
and in a west to east direction along the northern facility boundary (the location of Site 1).
The average annual river volumetric flow rate is estimated to be 886 cubic feet per second as
measured at the Pinto gauging station, located just upriver from Site 1.

A series of stormwater drainage ditches, which generally hold standing water only during
and immediately following rain events, collect storm water from the developed portion of
Plant 1 and discharge it to the North Branch Potomac River through three National
Pollution Discharge Elimination System permitted outfalls along the northern facility
boundary. Site 1 contains one of the permitted outfalls to the river, located to the northwest
of the ABG area (Figure 2-2).

2.15 Geology and Hydrogeology

The Site 1 geology and hydrogeology have been characterized during previous
investigations through literature research and a number of project-specific field activities.
These field activities included drilling, soil sampling, rock coring, geophysical logging,
downhole video, seismic refraction, seismic reflection, fracture trace analysis, water-level
measurements, and aquifer testing. The Site 1 geology and hydrogeology are briefly
summarized herein; detailed descriptions are presented in the following reports: Remedial
Investigation of the Allegany Ballistics Laboratory Superfund Site (CH2M HILL, 1996a), the
Focused Remedial Investigation of Site 1 at Allegany Ballistics Laboratory Superfund Site
(CH2M HILL, 1995a), the Final Phase I Aquifer Testing at Allegany Ballistics Superfund Site
(CH2M HILL, 1998b), and the Final Phase 1I Aquifer Testing at Site 1 at Allegany Ballistics
Superfund Site (CH2M HILL, 1999). Geological observations made during the 2001 and 2004
supplemental investigations do not alter the understanding of the site geology and
hydrogeology, as presented in previous reports. Boring logs from the 2001 and 2004
supplemental investigations are included as Appendix B.

Generally, Site 1 is underlain by two distinct lithologies: (1) unconsolidated alluvial deposits
of clay, silt, sand, and gravel; and (2) predominantly shale bedrock. Drilling activities at

Site 1 indicate that the unconsolidated deposits overlying bedrock generally consist of two
distinct layers of material. The upper, or surficial, layer consists of silty clay and is
considered floodplain deposits of the North Branch Potomac River. At Site 1, this layer
extends from the ground surface to an average depth of approximately 12 feet below
ground surface (bgs).

Below the silty clay layer is a sand and gravel layer containing pebbles and cobbles, with
variable but typically significant amounts of clay and silt. The sand and gravel layer,
considered to be alluvial deposits of the North Branch Potomac River, has an average
thickness of approximately 14.5 feet beneath Site 1.

Below the sand and gravel alluvium lies bedrock consisting of mainly calcareous shale and
limestone of Silurian age. The average depth to bedrock at Site 1 is approximately 26.5 feet.
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Water-level measurements taken in alluvial monitoring wells suggest the average depth to
groundwater in the vicinity of the Former Disposal Pits (FDP) is 10 to 12 feet bgs,
corresponding to the sand and gravel layer. Therefore, the sand and gravel alluvium
constitutes the shallow, unconsolidated aquifer at the site. Recharge to this aquifer is
believed to be derived from primarily infiltration of precipitation that falls on Plant 1. Depth
to groundwater in the bedrock aquifer is approximately 20 feet bgs. As discussed in the
previous reports, there is a high degree of interconnectivity between the alluvial and
bedrock aquifer.

Within the alluvial and bedrock aquifers, natural groundwater flow is toward the North
Branch Potomac River, which is believed to be its ultimate discharge point. However, since
the commencement of the Site 1 groundwater remediation, groundwater under the majority
of Site 1 is captured for treatment and does not reach the North Branch Potomac River.

2.2 Site History

Since 1943, the ABL facility has been used primarily for research, development, testing, and
production of solid propellants and motors for ammunition, rockets, and armaments. The
manufacturing of solid propellant rocket motors can be summarized for purposes of this
text into three basic steps. The first step produces the rocket casing. The next step involves
mixing the ingredients (e.g., nitroglycerin and nitrocellulose) to make the solid propellant.
The third step involves filling the casing with the propellant. During this process, four
general waste types are produced at ABL: spent solvents, reactive or ordnance materials,
inert or non-ordnance materials, and solid waste.

Solvents are used at ABL to degrease cases, mix propellants, clean mixing bowls used for
making propellant, and to clean molds and tools used in the overall process. The primary
solvents used at ABL were acetone, methylene chloride, trichloroethene (TCE), and 1,1,1-
trichloroethane (1,1,1-TCA). Each of these solvents has been used to varying degrees over
the years. Acetone was the primary solvent used from 1942 until 1959. Although acetone
was used after 1959 and is still used today, TCE was commonly used from 1959 until the late
1970s. Reportedly, the use of TCE was minimized in the 1980s. In the effort to minimize the
use of TCE, the use of 1,1,1-TCA began in the late 1980s, but it is no longer used. Use of
methylene chloride began in the late 1960s, but it also is no longer used. Currently, acetone,
pentane, and kerosene are the primary solvents used.

Ordnance or reactive waste generated at ABL is waste material that, because of its
composition, may burn violently or detonate. Typically, reactive wastes are excess or
unused solid rocket propellants. Inert or non-ordnance wastes are ignitable solid wastes,
which may be contaminated with reactive materials. The inert wastes are generated in areas
where reactive propellant components are handled and, therefore, may or may not be
contaminated with reactive wastes. However, because the wastes may be contaminated
with reactive wastes, they are separated from ordinary solid waste and are burned in a
manner similar to reactive ordnance waste. The ordinary solid wastes are deemed not
contaminated with reactive materials, and may include trash, demolition debris, rocket
casings, empty drums that once contained solvents, machinery waste, fiberglass and other
resin-coated fibers.
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Site 1 has been used for various types of waste burning and historical disposal activities. The
following geographical divisions of Site 1 have been made, for discussion purposes,
according to general historical site activities:

e Active Burning Grounds (ABG)
e Former Disposal Pits (FDP)
e Outside Active Burning Grounds (OABG)

Figure 2-1 displays the approximate boundaries for each of these geographical areas. The
ABG consists of an 8-acre fenced area that is used to burn reactive debris in designated
areas. Historical disposal of spent acid and solvents occurred in the three FDPs, located
inside the boundary of the ABG area. The FDP and ABG areas are discussed separately due
to the differing nature of historical disposal activities at each. The OABG area comprises the
remaining area inside the Site 1 boundary and outside of the fenced ABG area. Historical
burning and debris disposal activities occurred in this area. Each of these areas is discussed
in more detail below.

2.2.1 Active Burning Grounds

The ABG area encompasses an 8-acre fenced area, regulated under RCRA and used for
burning reactive wastes. A 6-foot tall locked fence surrounds the area. The majority of the
area is covered by mowed grass. An asphalt road spans the east-west length of the fenced
area.

Previously, eight earthen pads were used to burn solvents and explosive waste generated at
the facility. Figure 2-2 shows the historical locations of these earthen burn pads. The pads
were operated from 1959 until the mid-1990s and were numbered 1 through 8 going from
east to west. During operations, each burn pad reportedly handled specific types of wastes.
Pad 1 was a bunker for explosive wastes, while Pad 2 handled reactive wastes generated
from the chemistry laboratory. Solid propellants were handled at Pads 3 and 4, and reactive
solvents (e.g., acetone contaminated with explosives, nitrate esters nitroglycerin, and
glycerin triacetate) were burned at Pads 5 through 8. Reactive solvents were typically
absorbed into sawdust prior to burning (CH2M HILL, 1996a). The former earthen burn pads
are not currently used and some have been overgrown by vegetation.

Burning of reactive material at Site 1 began in 1959 and continues today. Open burning
occurs in the burning pans, which are large metal pans filled with non-reactive material,
upon which the reactive and potentially reactive material is placed. The burning pans are
located on earthen or asphalt burning pads. Currently, six steel burning pans are located in
the ABG (Figure 2-2).

Consent Order (CO) #CO-R6,13,25-95-8 was issued on November 10, 1995 by the State of
West Virginia for open burning of propellant and explosive (P/E) wastes and PP/E
contaminated wastes. The CO compliance program required cessation of open burning of
P/E contaminated wastes by May 31, 1996. It also delineated three primary requirements:
compliance demonstration; waste minimization and emissions mitigation; and utilization of
an open burning management plan. Compliance demonstration included construction of an
incinerator if open burning of P/E contaminated wastes was not ceased, research on
alternative technologies, determination of impact on human health and the environment,
and relocation of the burn site if the impacts were unacceptable.
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The previous CO was superseded by CO-R6, 13, 25-99-35A (95) under which open burning
is currently conducted. CO-R6, 13, 25-99-35A (95), was signed in 1999 between the West
Virginia Department of Environmental Protection Office of Air Quality, NAVSEA, and
ATK. The CO establishes the meteorological conditions under which open burning is
allowed. In addition, it establishes the maximum mass of P/E waste material allowed at one
time for open burning at the ABG area. Reactive waste material is placed in the various burn
pans and, under suitable meteorological conditions, is ignited by ABG personnel. The
burning rates vary considerably and range from very high rates for the pure energetics to
very slow rates for P/E waste that contains appreciable quantities of sawdust and other
cellulosic material. A RCRA permit is currently pending for the continued operation of the
ABG.

Historical soil sampling activities in the ABG area were conducted in 1992, 1994, and 1998.
During the 2001 and 2004 supplemental investigations, surface and subsurface soil samples
within the ABG area were collected and analyzed. Both the historical and supplemental soil
data were included in the revised HHRA and ERA, presented in this Focused RI Report, to
determine the potential risks associated with constituents that may have been released from
the earthen pads. Figure 2-3 illustrates the location of the soil samples from the ABG area
included in the revised HHRA and ERA presented in this Focused RI Report.

2.2.2 Former Disposal Pits

Three unlined pits were historically used to dispose of used solvents, acids, and bases
generated by plant operations. As shown in Figure 2-1, the three FDPs are located in the
southwestern portion of the ABG area.

According to the RCRA Facility Investigation Report (A.T. Kearney, 1993), the three unlined
pits were described as: two acid disposal pits, which were constructed as unlined crushed-
limestone-filled earthen pits measuring approximately 4 feet by 4 feet in area and 4 feet in
depth and a solvent disposal pit, which was constructed as an unlined earthen pit
measuring approximately 50 feet by 50 feet in area and 4 feet in depth. There is no known
documentation of which pits were used for waste acids, bases, or spent solvents. The pits
were reportedly operated during the late 1970s and early 1980s and have since been
backfilled. Spent solvents and acids potentially contaminated with reactive material were
placed into the pits. After the materials percolated into the ground, the pit was ignited to
burn off reactive filtrate. Reportedly, TCE was the primary spent solvent that was disposed
in the pits (CH2M HILL, 1996a).

According to facility personnel, approximately 1,000 pounds of TCE per month were
disposed of in the pit(s) between 1970 and 1978. Disposal of tetrachloroethene (PCE) and
1,1,1-TCA in the pit(s) was less than 5 pounds per year.

From 1972 to 1982, waste acids and bases generated by laboratory operations were disposed
of by pouring them into pit(s) that had been lined with limestone. According to facility
personnel, approximately one gallon of waste acid per month was disposed of in the pit(s)
until disposal practices ceased.

Data from the FDP area were collected during previous investigations and the 2001 and
2004 supplemental investigations. Figure 2-4 illustrates the locations of soil samples
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collected from the FDP Area and included in the revised HHRA and ERA presented in this
Focused RI Report.

2.2.3 Outside Active Burning Grounds

The OABG area includes the approximately 3 acres inside the Site 1 boundary that are
outside of the 8-acre ABG area. Various waste disposal activities historically occurred within
this area. Currently, the OABG area is not used for disposal activities. Based on historical
waste disposal activities, the OABG has been divided into the following sub-areas for
discussion, as shown on Figure 2-2:

e Former Inert Burn Area and Associated Disposal Area;
e Former Open Burn Area and Associated Disposal Area; and
e Drum Storage Pad.

Figure 2-5 illustrates the locations of soil samples collected from the OABG Area, which are
included in the revised HHRA and ERA presented in this Focused RI

2231 Former Inert Burn Area and Associated Disposal Area

This area, where inert material was burned and disposed, is located along the river in the
northeastern portion of the site. The former inert burn area is located along the river and lies
east of the perimeter fence surrounding the ABG area. Ash from burning in this area was
spread in the former inert burn disposal area and buried during successive disposal events.
During a recent site visit, other debris, in addition to ash, was seen on the surface of the
former inert burn disposal area. The approximate boundary of the former inert burn area
and associated disposal area is shown in Figure 2-2. The area is currently covered by
vegetation.

2232 Former Open Burn Area

This area is located in the northwest part of the site. It consists of the former open burn area,
former open burn disposal area, former burn cages, and western drainage ditch. The former
open burn area was enclosed in a chain link fence where the solid wastes were burned. The
resulting ash was spread along the lower floodplain area in a portion of the former open
burn disposal area. In addition, demolition debris, concrete rubble, drums, and rocket
casings were disposed of in the former open burn disposal area. The burn area reportedly
operated during the 1960s. After that time, solid wastes were disposed of at the inert
landfill, located at Site 5. Currently, solid wastes are disposed off site.

The western drainage ditch is an enhanced earthen drainage culvert that cuts through the
disposal area and drains surface/storm water from Plant 1. Debris material, including ash
buried during successive disposal events, and other debris are exposed in the walls of this
culvert. Surface debris is also present throughout and to the east of the former open burn
disposal area.

2.2.3.3 Drum Storage Pad

Reportedly, the drum storage pad operated from 1979 to 1981, storing 55-gallon drums
containing spent solvents and bottom sludge from solvent recovery stills. The asphalt drum
storage pad did not have berms or sumps for containment. The asphalt pad still exists
although it is not currently used to store drums.
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In August 1981, the State of West Virginia issued ABL a consent order for the improper
storage of hazardous wastes at Site 1. Reports of deteriorated drums releasing their contents
to the surrounding ground surface resulted in a cleanup effort in which the spilled material
from the drums was removed from the ground surface and placed in new drums that were
subsequently stored in ABL’s permitted drum storage area. ABL complied with the terms of
the order, which resulted in no further action being required by the State.

2.3 Previous Investigations

Six previous environmental investigations have been conducted at ABL that included an
evaluation of Site 1 soil.

2.3.1 Initial Assessment Study (1983)

An IAS was performed at ABL in 1983 under the Navy Assessment and Control of
Installation Pollutants Program (NACIP). The purpose of the IAS was to identify and assess
sites that might pose a threat to human health or the environment as a result of the former
hazardous materials handling and operations (ES&E, 1983).

Nine potentially contaminated sites, including Site 1, were identified based upon
information obtained from historical records, photographs, site inspections, and personnel
interviews. The IAS concluded that these sites did not pose an immediate threat. However,
results of the IAS indicated the need for a CS at seven of the nine sites, including Site 1, to
assess the potential impacts on human health and the environment by suspected
contaminants.

2.32 Confirmation Study (1987)

Based on the IAS recommendations and in accordance with the NACIP, a CS was initiated
in June 1984 and completed in August 1987. The CS focused on identifying the existence,
concentration, and extent of contamination at the seven sites recommended for further
investigation in the IAS. Field activities conducted under the CS included monitoring well
installation; groundwater, surface water, sediment, and soil gas sample collection and
analysis; and a geophysical survey inside the ABG area at Site 1.

2.3.3 Interim Remedial Investigation (1989)

As a result of the Superfund Amendments and Reauthorization Act of October 1986, the
Navy changed its NACIP terminology and scope under the IRP to follow the rules,
regulations, guidelines, and criteria established by U.S. Environmental Protection Agency
(EPA) for the Superfund program. Accordingly, the results of the CS are documented in the
Interim RI Report (Roy F. Weston, 1989). The Interim RI Report recommended further RI
activities for six of the seven sites identified in the IAS, including Site 1.

2.34 Remedial Investigation (1996)

Based on the recommendations of the Interim RI Report and in accordance with the Navy’s
modified IRP policy, Hercules (former ABL operator) contracted CH2M HILL to conduct an
RI (CH2M HILL, 1996a). The RI followed EPA RI/FS format under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as described in the
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EPA Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA (EPA, 1988).

During the R, historical aerial photographs were reviewed to determine the type and
location of potential waste disposal activities at Site 1 and other sites. A focused facility
audit was also conducted to determine possible sources of contamination.

Field activities during the RI included installation of monitoring wells, soil sampling,
groundwater sampling, surface water and sediment sampling, well testing, a fracture-
orientation investigation, and water-level measurements. A variety of analytical methods
and techniques were employed during the RI

In June 1993, the EPA proposed the Plant 1 portion of the ABL facility for inclusion on the
National Priority List (NPL) based upon the estimated potential risks to human health and
the environment. The Plant 1 portion of ABL was added to the NPL at Federal Register,
Volume 59, Number 27989, on May 31, 1994. Plant 2 is not on the NPL.

The results of the 1992 RI are presented in the Remedial Investigation of the Allegany Ballistics
Laboratory Report (CH2M HILL, 1996a). Volatile organic compounds (VOCs), particularly
TCE, were the primary constituents detected in soil, groundwater (in both alluvial and
bedrock aquifers), surface water, and sediment samples collected at and adjacent to Site 1.
The three former disposal pits were determined to be the primary source of VOC
contamination at Site 1. Semi-volatile organic compounds (SVOCs), explosives, metals, and
dioxins, were also detected in soil and ash samples.

The RI Report recommended additional investigation at Site 1 to further evaluate the nature
and extent of contamination in soil, groundwater, surface water, and sediment.

2.35 Focused Remedial Investigation (1995)

A Focused RI was conducted in 1994 to supplement Site 1 data collected during the RI and
to re-evaluate potential risks to human health and the environment from contaminants in
Site 1 media. The results are presented in the Focused Remedial Investigation of Site 1 at
Allegany Ballistics Laboratory Superfund Site Report (CH2M HILL, 1995a). The results of the
Focused RI confirmed that VOCs were the primary contaminants detected in Site 1 media,
with TCE detected most often and at the greatest concentrations in soil and groundwater.

The Focused RI identified specific areas and media at Site 1 where remedial action
alternatives should be evaluated in a Focused FS. These included areas of contaminated soil
around the solvent disposal pits, north of the east and west ends of the ABG area along the
river, and in the open and former inert burn disposal areas; contaminated groundwater in
both alluvial and bedrock aquifers; and contaminated surface water and sediment in the
North Branch Potomac River adjacent to Site 1.

2.3.6 Soil Level Delineation (1998)

Based on soil data gathered during the Focused RI and previous investigations,
supplemental soil sampling was conducted in October 1998 to further delineate potentially
contaminated areas at Site 1. The soil level delineation was conducted in accordance with
the Site 1 Soil Level Delineation — Final memorandum (CH2M HILL, 1998¢), which defined the
scope and rationale for sample collection and referenced the Sampling and Analysis Plan for
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the Focused Remedial Investigation/Feasibility Study for Site 1 at the Allegany Ballistics Laboratory
Superfund Site (CH2M HILL, 1994) as the methodology protocol. A formal report of the
supplemental soil sampling effort was not generated; however, these and other historical
data were evaluated to determine whether sufficient information existed to establish
preliminary remediation goals (PRGs) for Site 1 soil. This evaluation resulted in
identification of additional data requirements and the need to refine the human health and
ERAs in accordance with current regulatory guidance. The memorandum (CH2M HILL,
1998c¢), soil delineation data set, and sample location map are included as Appendix C.

WDC052130001.ZIP 2-9



LEGEND

Approximate Locations of Former Disposal Pits
Active Burning Grounds

Outside Active Burning Grounds

Buildings

Vegetation

Water Bodies

Roads

Approximate Site 1 Boundary

O<:[LRNBE

500 Feet

Figure 2-1

Site 1 Location Map

Site 1 Focused RI for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

CH2MHILL




File Path: V\189|s\ab|\f|gures\sne1 focused_ri_for_soil.apr

Apprommate Extent of Former
Open Burn Disposal Area

P

> .i‘
Apprommate Extentiﬁ‘Fc;u;m_h ,‘-/F

Inert Burn Disposal Area

imate Location of . LR ' ——
pen-=Burn:n§_\!'_eax e o : _ Apprommate Location of

Former Inert Burn Areg

LEGEND .
[ Site 1 Boundary B NPDES Permitted Outfall ~ Figure 2-2
Approximate location of former burn pads . Site 1 Feature_s
Approximate location of current burn pans Site 1 FO?”.Sed Rl for Soil
1 Buildings Allegany Ballistics Laboratory
400 Feet Rocket Center, West Virginia

/\/ Paved Road

~./ Dirt Road
' CH2MHILL

Vegetation




File Path: V:\18gis\abl\figures\site1_focused_ri_for_soil.apr

. AS01-SB64
BG-010/010S/053
BP-02 BP-03
BG-182/183 = BG-191 BG-184/185
BG-196/197 AS01-SB65
; BG-190
AS01-SB63 - BG-186/187
BP- o?m % @'553 , 3G-209/21
A;ﬁ-ggg“ / © BG 188/189 — AS01-SB69
— BG-207/208 211/212
BG-199/200 AS01-SB04 ~ f5) | BG-19/ e~ T BGBZC: 211 3214
AS01-SB14 ' A SO1-SS(=4 D. o BG-033S \'\. G-050 - -
(T AS01-SS05 ® e ¢ ° Bpo5  —BGO: BG-215/216
AS01-SB0 — o o0 / o —. BG-217/218
ASO1-SB15 BG-203/204 BP-04 ASO1-SBG8 —.
o BG: AS01-SB66 BP-06 .
—_ e ASO1.SB08 Opsot-sBE7T /élrsi-mg/zzo
- \ ~ AS01-SB11 i
® \BG 03410348 BG-023%
i WOSB17 e 07L BG-037
o AS01-SB18 BP- 07 A301 §P12 N
o~ \577”3\ AS01-SB06 —~  AS01-SBOY BG-068 = o "“‘3????::a\\
R, f~— e BG- 2/133 . AS01-SB70 BP- 08 \\x
BG-201/202 ',\‘\ 13 ASO1-SB19 “pGooimg [ o N
ASO1-SB16 ASO1-SBO =~ [ N

= — —. e AS01-SB10

. ~~~\'ASO1-SB13

LEGEND _ Figure 2-3

© Soil Sample Location Data from Active Burning Grounds

1 Site 1 Boundary " Site 1 Focused RI for Sail

/V/ Active Burning Ground A Allegany Ballistics Laboratory
Former Disposal Pits Rocket Center, West Virginia

[ Buildings . Dirt Road

/\/ Paved Road Vegetation Q 110 220 Feet

——

CH2MHILL




File Path: V:\18gis\abl\figures\site1_focused_ri_for_soil.apr

AS01-SB60
BG-008/008S/038 AS01-5B42
(@)
AS01-SB43

BG-127 \ S
\ e o0 AS01-SB44 .BG-205/206

x

. BG-006 |

N BG-120 0

AS01-SB62

\PI‘Tﬁ: BG-004/004S/005
x
\

x

\

X )
X
| X
LEGEND e .
@ Soil Sample Location . Figure 2.'4
1 Site 1 Boundary Data from Former Disposal Pits
/N Active Burning Ground Site 1 Focused RI for Soil
Former Disposal Pits Allegany Ballistics Laboratory
[ Buildings - Dirt Road N Rocket Center, West Virginia
7./ Dirt Roa
/\/ Paved Road Vegetation 0 30 60 Feet

CH2MHILL




File Path: V:\18gis\abl\figures\site1_focused_ri_for_soil.apr

AS01-SB38

AS01 431339

AS01-SB57. il
Q?;? 3 AS01-SB26
BG140 " po
e, AS01-SB56 BG-113/113S
it BG-158
. i AS01-SB24 ‘%.,.%“
\:i'!."i'i'-.
o ¥ S,
S fh S BG-150 “‘ i,
4] ~AS01-SB32 S~ i/
AS01-SpZt @ 201 72 o AoCM: ‘ AS01-SB33 .' Fotitenil |
QAS1-5855 AS01-SB23 7" ,/l/, S
AS01-SB45 BG-152 S, N ,
i AS01-SB36\ |,
BG-157 L BT
V7 '/ Y
(\ ¢ C
\' b}
\'\ — 2 :
161/5BG-135
BG-161/5/8C;

BG-138
BG-134
AS01-SB49

BG-142
BG-98S

BG-137

S BG-136

BG-112/112R
AS01-SB27
AS01-SB28

<

—
BG-163/164~~.__

BG-102/102S

BG-146
BG-169

BG-

ASH1:58°2 B1-13-1 Ascn -SB30
B1-3-1
B1-3-S B1-CS B1-11-2
i B1-C - B1-12-1 B1-11-S
N
. s
NN BG-179 ‘.
\ B14-S AS01-SB22

AS01-SB21

147

BG-171

BG-110/110S
BG-149

BG-172
AS01-SB29 AS01-SB71
AS01-SB4Q
BG-173
AS01-SB58

AS01-SB73
BG-23S

'BG-170 .
BG-M3 /BG-145/
Casotseso /o
ASO16$B46 =~ AS01-8S51
B2-34 _ oifim
‘ B2-4-4 \. &
| \.
’ @ AS01-SB24 B2-5-3 e
. \. AS01-SB33 BG-175/17
! BG-153 .
| AS01-SB47 l o od
|
B2-C
AS01-SB25 PRI 5(‘.
Res/-3 BG-084/084S
B2-7-8 AS01-SB34 )
|
! ~
| : | N
| e B2-010
|
~e BCG-151 AS01-SB48
LEGEND _ Figure 2-5
© Soil Sample Location A Data from Outside Active Burning Grounds
3 S|te_ 1 Boun_dary Site 1 Focused RI for Soil
/V Active Burning Ground N Allegany Ballistics Laboratory
Former Disposal Pits 0 250 500 Feet Rocket Center, West Virginia
[ Buildings . Dirt Road
/\/ Paved Road Vegetation

CH2MHILL




SECTION 3

Supplemental Investigations

In response to additional data needs identified in previous investigations, supplemental
soil, sediment, and surface water samples were collected in 2001 and 2004 to augment the
data sets for determining the nature and extent of contamination and assessments of
potential human health and ecological risks.

3.1 Supplemental Investigations Scopes

The results of the 1992 RI, 1994 Focused RI, the 1995 Focused FS, and the 1998 Soil Level
Delineation indicated that collection of additional data was necessary to adequately
delineate the nature and extent of soil contamination at Site 1 and to assess the associated
potential risks. For this reason, additional soil, sediment, and surface water samples were
collected in February and October of 2001 and in July and September of 2004. For the
purpose of this RI Report, these sampling events are referred to as the Supplemental
Investigations.

Scopes of the supplemental investigations are summarized in the following subsections.
Detailed scopes can be found in the respective work plans, referenced in each subsection. A
summary of the samples collected during the 2001 and 2004 supplemental investigations is
presented in Tables 3-1 and 3-2 for surface and subsurface soil samples, respectively. Raw
analytical data for surface and subsurface soil samples are included as Appendix D.

311 Soil Investigation at Active Burning Grounds (February 2001)

This supplemental soil investigation was designed to adequately assess current conditions
of soil within the ABG to support its continuing operation. The objectives of collecting the
data were to assess potential risk to human health and the environment resulting from
operation of the ABG, develop the ABG closure plan, assist in defining operational related
monitoring, provide input to pan/pad redesign activities, and to provide the baseline for
assessment of compliance with the Environmental Performance Standards. The samples
were collected in accordance with the Field Investigation Project Plans for the Burning Grounds
RCRA Subpart X Permit Application (CH2M HILL, 2001a).

Twenty discrete surface soil samples and seven subsurface soil samples were collected from
locations within the ABG. The number and location of the proposed samples at the ABG
were determined by reviewing existing soil data and by taking into consideration the
historic locations, the existing locations, and the proposed locations of burn pads. Table 3-1
and 3-2 contain summaries of the sampling scope. Soil sample locations are shown in Figure 3-
1.

3.1.2 Supplemental Soil, Surface Water, and Sediment Investigation
(October 2001)

Based on a review of existing soil data, including the proximity of areas of potential soil
contamination to the North Branch Potomac River, collection of additional data was deemed
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necessary primarily to determine whether soil constituents in areas of suspected
contamination were affecting the surface water and sediment quality of the river via runoff.
The samples were collected in accordance with the Final Work Plan for the Supplementary
Investigation of Site 1 Surface, Subsurface Soil, Surface Water, and Sediment and Site 2 and 3 Soil in
Support of Human and Ecological Risk Assessments (CH2M HILL, 2001b). The results of this
evaluation are discussed in section 5.2.3.

Twenty-one surface soil samples and 15 subsurface soil samples were collected in the
investigation area (Figure 3-2). Soil samples were located in the OABG area, to the east and
west of the Site 1 boundary, and within the approximate area of the former disposal pits.
Sample locations were selected during a joint scoping effort by the regulatory agencies and
the Navy conducted in May 2001. Soil samples were analyzed for metals, cyanide, VOCs,
SVOCs, explosives, perchlorate, dioxin/furans, pH, total organic carbon (TOC), and grain
size. The analytes for each sample were selected based upon the types of waste reportedly
disposed of in each area and upon the existing analytical data. Tables 3-1 and 3-2 contain
summaries of the sampling scope.

Twenty-four sediment and 14 surface water samples were collected in the reach of the North
Branch Potomac River upstream of, adjacent to, and downstream of suspected areas of soil
contamination at Site 1 (Figure 3-2). Sediment samples were analyzed for total metals,
cyanide, VOCs, SVOCs, explosives, perchlorate, dioxin/furans, pH, TOC and grain size.
Surface water samples were analyzed for total and dissolved metals, SVOCs, VOCs, pH,

and hardness. The analytes for each sample were selected based upon the types of waste
reportedly disposed of in each area and upon the existing analytical data. Table 3-3 contains
a summary of the scope for the sediment and surface water samples.

3.1.3 Soil and Tissue Sampling in Support of the Baseline
Ecological Risk Assessment [BERA] Step 4 (July 2004)

The general objective of this investigation was to provide additional data with which to
refine previous estimates of ecological risk from potential exposures to the surface soils at
Site 1. The specific objectives of this investigation were to:

e Collect additional data, as recommended in Step 3 of a draft version of the ERA, to
refine ecological exposure and risk estimates for the exposure pathways, receptors,
areas, and constituents of concern (COCs);

e Collect data to directly assess potential toxicity of Site 1 surface soils to ecological
receptors; and

e Provide adequate data to develop ecologically-based PRGs for Site 1 surface soils to aid
the risk management decision-making process should unacceptable ecological risks be
identified in Step 7 of the ERA.

To fill these identified data needs, surface soil samples were collected in accordance with the
Final Work Plan for Site 1 Soils Baseline Ecological Risk Assessment - Step 4 (CH2M HILL, 2004c).
Table 3-1 contains a summary of the sampling scope. Soil sample locations are shown in
Figure 3-3. In addition to surface soil samples, earthworm samples were also a work plan
component. Although earthworms were found at many of the soil sample locations,
sufficient tissue mass for the chemical analysis of all selected analyte groups could not be
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obtained from all locations. Because of this, additional soil was collected to perform the
following laboratory testing:

e 28-day laboratory toxicity testing using laboratory supplied earthworms and field-
collected surface soil samples. Earthworms are standard surrogates that are frequently
used in ERAs to evaluate soil invertebrate communities. Their extensive contact with
soils (via both dermal and ingestion pathways), their status as permanent inhabitants,
and the availability of standard test protocols (to evaluate survival, growth, and
reproductive endpoints) make them well suited for use as a conservative surrogate for
soil invertebrate communities.

e Tissue residue analysis (dioxins/furans) of the earthworms after 28 days in the site
surface soil samples.

314 Supplemental Investigation of Site 1 Soil in Support of Human Health
and Ecological Risk Assessments (September 2004)

The principal objective of the September 2004 Supplemental Investigation was to provide
additional nature and extent data to adequately assess potential human and ecological risks
for Site 1 soil. Samples were collected in accordance with the Final Work Plan Addendum for
Supplemental Investigation of Site 1 Soil in Support of Human Health and Ecological Risk
Assessment (CH2M HILL, 2004d).

During the supplemental soil investigation, soil borings were advanced in the approximate
area of the three former disposal pits in the ABG area, the former earthen burn pads within
the ABG area, and in the vicinity of the former inert burn area and associated disposal area,
east of the ABG area. Tables 3-1 and 3-2 contain summaries of the sampling scope. Soil
sample locations are shown in Figure 3-4. Soil boring logs are included as Appendix B.

Fifteen soil borings were advanced, from which 25 subsurface and 15 surface soil samples
were collected at various depths (see Table 3-2). Soil borings were advanced using direct
push technology (DPT) to a total depth of 8 feet bgs. The sample collection depths for each
of the soil borings associated with the former earthen burn pads and the OABG area were
based on elevated photoionization detector (PID) readings or visual observation of non-
native material.

Three soil borings (AS01-SB60, AS01-SB61, and AS01-SB62) were advanced in the
approximate locations of the three former disposal pits, based on interviews with ABL
personnel, aerial photographs, boring logs, and GPR surveys. Both surface and subsurface
soil samples were collected from these three locations. The subsurface samples were
collected in 2-foot intervals to a depth of 8 feet bgs (i.e., 1 to 3 feet, 3 to 5 feet, 5 to 7 feet, and
7 to 8 feet). Although TCE was the primary constituent placed in the disposal pits, samples
collected from each former pit area were analyzed for the full suite of VOCs, SVOCs,
dioxins, furans, explosives, and metals.

Eight soil borings (AS01-SB63, AS01-SB64, AS01-SB65, AS01-SB66, AS01-SB67, AS01-SB6S,
AS01-SB69, and AS01-SB70) were completed within the approximate footprint of the eight
former earthen burn pads. The approximate locations of the former burn pads were
determined from interviews with ABL personnel, aerial photographs, and figures from the
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RI Report (CH2M HILL, 1996a). Samples were analyzed for VOCs, SVOCs, dioxins, furans,
explosives, and metals.

Four soil borings (AS01-SB71, AS01-SB72, AS01-SB73, and AS01-SB74) were completed in
the vicinity of the former inert burn area and the associated disposal area. Soil samples were
collected from the surface and subsurface to further delineate concentrations of SVOCs and
other constituents that are potentially present in this area. Samples were analyzed for VOCs,
SVOCs, dioxins, furans, polychlorinated biphenyls (PCBs), explosives, and metals.

3.2 Field Procedures

The following subsections describe general field methodologies that were followed during
the supplemental investigations. Detailed field procedure information, including Standard
Operating Procedures (SOPs), is provided in the respective work plans referenced in Section
3.1. Samples were collected in accordance with the Phase Il SWMU Work Plan (CH2M
HILL, 2000), as amended in the respective supplemental investigation work plans (CH2M
HILL, 2001a; 2001b; 2004c; 2004d). Modifications to procedures cited in these work plans are
highlighted in this section.

321 Surface Soil Sampling

Surface soil samples were collected using a decontaminated hand trowel and were placed in
unpreserved sample containers for transport to the laboratory. The EnCore® sampler was
used to collect, store and deliver soil in a sealed, headspace-free state for surface soil
samples requiring VOC analysis. Surface soil samples were collected by advancing the
EnCore® sampler directly into the undisturbed soil. Surface soil samples were collected from
the depth ranges indicated Table 3-1.

Samples were labeled with a unique sample identification number and documented on a
chain-of-custody form. The chain-of-custody form accompanied samples to the analytical
laboratory. During sampling and shipment to the analytical laboratory, samples were kept
at a maximum of four degrees Celsius using bagged ice.

3.22 Subsurface Soil Sampling
Subsurface soil samples were collected using DPT. The DPT probe, equipped with acetate

liners, was advanced to the desired depth. Soil samples were extracted from the acetate
liners and placed in glass jars for shipment to the laboratory. EnCore® samples were

collected by advancing the EnCore® sampler into the desired interval of the undisturbed
soil core after cutting open the acetate liner.

Samples were properly labeled with a unique sample identification number and
documented on a chain-of-custody form. The chain-of-custody accompanied samples to the
analytical laboratory. During sampling and shipment to the analytical laboratory, samples
were kept at a maximum of four degrees Celsius using bagged ice.
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The samples were collected in general accordance with the approved work plans cited in
Section 3.1. Sample collection modifications from those in the Work Plan were as follows:

e Explosives and dioxins/furans were not analyzed for in two surface soil samples (AS01-
SB21 and AS01-SB22) collected during the February 2001 Supplemental Investigation
due to an oversight.

323 Surface Water and Sediment Sampling

Surface water and sediment samples were collected along the transects from near shore,
mid-channel, and, at five of the nine transects, far shore locations. Mid-channel and far
shore locations were established in the field using the near shore point as reference and
projecting downstream at an approximate 45-degree angle from the shoreline.

Table 3-3 summarizes the surface water and sediment samples collected during the 2001
supplemental investigations. Note that the surface water and sediment samples in 2001
were not labeled sequentially because the sample labeling for these media incorporated the
existing LTM station points.

The samples were collected in general accordance with the approved Work Plan
(CH2M HILL, 2001b). Sample collection modifications from those in the Work Plan were as
follows:

¢ Due to laboratory error, cyanide was analyzed for the far shore sediment sample (AS01-
SDO02B) collected from Transect 2 rather than for the near shore sample (AS01-SD01-R05)
collected from Transect 1.

¢ Cyanide was analyzed for the near shore sediment sample (AS01-SD09) collected from
Transect 8. Neither the Work Plan nor the chain-of-custody called for cyanide analyses
of this sample.

e SVOCs were analyzed for the mid-channel surface water sample (AS01-SW05-R05)
collected from Transect 9. Although not required by the Work Plan, this sample was
collected in response to a diesel fuel release near Site 10 on June 12, 2001, which
occurred during the sampling event. The sample was collected in the vicinity of where
stormwater discharge from this area enters the North Branch Potomac River.

e Explosives were analyzed for the far shore sediment sample (AS01-SD06B) collected
from Transect 3. Neither the Work Plan nor the chain-of-custody called for explosives
analyses of this sample.

¢ Dioxins/furans were analyzed for the mid-channel sediment sample (AS01-SD09A)
from Transect 8 rather than the near shore sediment sample (AS01-SD09). Although the
chain-of-custody correctly identified dioxin/furans analysis for the near shore sample,
the laboratory analyzed the mid-channel sample.

e The pH of surface water was measured with a field instrument rather than in the
laboratory to obtain real-time, more representative measurements than can be provided
by an offsite laboratory.

¢ Grain-size was analyzed for the mid-channel sediment sample (AS01-SD02B) rather than
the far shore sediment sample (AS01-SD02A-R05) from Transect 2. Due to a lack of
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sediment and the presence of large cobbles along the sampling transects in the far shore
location, only a limited volume of sediment could be obtained there. Because the
sediment volume was insufficient for sample analysis, the sampling protocol was
changed so that the sediment sample was collected from the mid-channel location.

3.24 Tissue Sampling

The work plan for the Soil and Tissue Sampling in Support of the BERA Step 4 included the
collection of earthworm samples. Although earthworms were found at many of the soil
sample locations, sufficient tissue mass for the chemical analysis of all selected analyte
groups could not be obtained from all locations. Because of this, additional soil was
collected to perform the laboratory bioaccumulation (tissue residue) testing defined in
Section 3.1.3.

The results of the tissue samples are included in Appendix E.

3.25 Field Quality Assurance /Quality Control

Quality assurance/quality control procedures were followed during the 2001 and 2004
supplemental investigations to ensure the appropriate custody and integrity of
environmental samples. Accordingly, equipment rinsate blanks, trip blanks, matrix spike/
matrix spike duplicates, and field duplicates were collected at predetermined intervals. The
procedures were consistent with those specified in the approved Work Plan (CH2M HILL,
2000; 2001a; 2001b; 2004c; 2004d).

3.2.6 Surveying

The sample locations were surveyed using a global positioning system unit. Surveyed
locations were reported using the West Virginia state plane coordinate system.

3.2.7 Investigation-Derived Waste Management

The investigation-derived waste (IDW) generated during the supplemental investigations

comprised soil cuttings and equipment decontamination water. The IDW was disposed in
accordance with the approved Work Plan (CH2M HILL, 2000; 2001a; 2001b; 2004c; 2004d).

3.3 Laboratory Procedures / Data Validation

During the 2001 and 2004 supplemental investigations, soil, surface water, and sediment
samples were collected and analyzed for VOCs, SVOCs, and explosives, dioxin/furans,
pesticides, and metals in accordance to the analytical methods summarized in Table 3-4.
Analytical services were performed by off-site laboratories and the results were validated by
third parties in accordance with the Navy Installation Restoration Laboratory Quality
Assurance Guide; Interim Guidance Document (Naval Facilities Engineering Center 1996).
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TABLE 3-1

Summary of Surface Soil Sampling Scope for the Supplemental Investigations
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Depth in Feet

Sample ID Duplicate Date Area | From \ To VOCs| SVOCs | Explosives | Metals  Dioxins
2001 Supplemental Investigations

AS01-SS01-R01X 02/21/01 ABG 0 1 X X X X X
AS01-SS02-R0O1X 02/21/01 ABG 0 1 X X X X X
AS01-SS03-R01X 02/21/01 ABG 0 1 X X X X X
AS01-SS04-R01X 02/21/01 ABG 0 1 X X X X X
AS01-SS05-R01X 02/21/01 ABG 0 1 X X X X X
AS01-SS06-R0O1X 02/21/01 ABG 0 1 X X X X X
AS01-SS08-R01X 02/21/01 ABG 0 1 X X X X X
AS01-SS14-R01X 02/21/01 ABG 0 1 X X X X X
AS01-SS15-R01X 02/21/01 ABG 0 1 X X X X X
AS01-SS07-R0O1X 02/22/01 ABG 0 1 X X X X X
AS01-SS09P-R01X Yes 02/22/01 ABG 0 1 X X X X X
AS01-SS09-R0O1X 02/22/01 ABG 0 1 X X X X X
AS01-SS10-R0O1X 02/22/01 ABG 0 1 X X X X X
AS01-SS11-R0O1X 02/22/01 ABG 0 1 X X X X X
AS01-SS12-R01X 02/22/01 ABG 0 1 X X X X X
AS01-SS13-R01X 02/22/01 ABG 0 1 X X X X X
AS01-SS16P-R01X Yes 02/22/01 ABG 0 1 X X X X X
AS01-SS16-R01X 02/22/01 ABG 0 1 X X X X X
AS01-SS17-R01X 02/22/01 ABG 0 1 X X X X X
AS01-SS18-R01X 02/22/01 ABG 0 1 X X X X X
AS01-SS19-R0O1X 02/22/01 ABG 0 1 X X X X X
AS01-SS20-R0O1X 02/22/01 ABG 0 1 X X X X X
AS01-SS26-(0-1) 10/23/01  OABG 0 1 X X X X
AS01-SS27-(0-1) 10/23/01 OABG 0 1 X X X X
AS01-SS39-(0-1) 10/23/01  OABG 0 1 X X X X
AS01-SS24-(0-1) 10/24/01 OABG 0 1 X X X X
AS01-SS25-(0-1) 10/24/01 OABG 0 1 X X X X
AS01-SS30-(0-1) 10/24/01 OABG 0 1 X X X X X
AS01-SS40-(0-1) 10/24/01 OABG 0 1 X X X X X
AS01-SS41-(0-1) 10/24/01 OABG 0 1 X X X X X
AS01-SS21-(0-1) 10/25/01  OABG 0 1 X X X X
AS01-SS21P-(0-1) Yes 10/25/01  OABG 0 1 X X X X
AS01-SS22-(0-1) 10/25/01  OABG 0 1 X X X X
AS01-SS34-(0-1) 10/25/01  OABG 0 1 X X X X
AS01-SS34P-(0-1) Yes 10/25/01  OABG 0 1 X X X X
AS01-SS36-(0-1) 10/25/01  OABG 0 1 X X X X X
AOCM-1-T 10/26/01 OABG 0 1 X X X X
AOCM-2-T 10/26/01  OABG 0 1 X X X X
AS01-SS23-(0-1) 10/26/01  OABG 0 1 X X X X
AS01-SS28-(0-1) 10/26/01  OABG 0 1 X X X X
AS01-SS29-(0-1) 10/26/01  OABG 0 1 X X X X
AS01-SS33-(0-1) 10/26/01  OABG 0 1 X X X X X
AS01-SS35-(0-1) 10/26/01  OABG 0 1 X X X X X
AS01-SS37-(0-1) 10/26/01  OABG 0 1 X X X X X
AS01-SS38-(0-1) 10/26/01  OABG 0 1 X X X X X
AS01-SS38P-(0-1) Yes 10/26/01  OABG 0 1 X X X X X
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TABLE 3-1

Summary of Surface Soil Sampling Scope for the Supplemental Investigations
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Depth in Feet
Sample ID Duplicate Date Area From \ To VOCs| SVOCs | Explosives | Metals  Dioxins
2004 Supplemental Investigations
AS01-SS46-0-1 07/20/04 OABG 0 1 X X X
AS01-SS47-0-1 07/20/04 OABG 0 1 X X X
AS01-SS48-0-1 07/20/04 OABG 0 1 X X X
AS01-SS49-0-1 07/20/04 OABG 0 1 X X X
AS01-SS50-0-1 07/21/04  OABG 0 1 X X X X
AS01-SS50P-0-1 Yes 07/21/04 OABG 0 1 X X X X
AS01-SS51-0-1 07/21/04 | OABG 0 1 X X X X
AS01-SS52-0-1 07/21/04 OABG 0 1 X X X X
AS01-SS53-0-1 07/21/04 | OABG 0 1 X X X X
AS01-SS54-0-1 07/21/04 OABG 0 1 X X X X
AS01-SS55P-0-1 Yes 07/21/04  OABG 0 1
AS01-SS56-0-1 07/21/04 OABG 0 1 X X X
AS01-SS57-0-1 07/21/04 | OABG 0 1 X X X
AS01-SS58-0-1 07/21/04 OABG 0 1 X X X
AS01-SS59-0-1 07/21/04 | OABG 0 1 X X X
AS01-SS60-0-0.5 09/21/04 |FDP 0 0.5 X X X X X
AS01-SS61-0-0.5 09/21/04 |FDP 0 0.5 X X X X X
AS01-SS62-0-0.5 09/21/04 |FDP 0 0.5 X X X X X
AS01-SS63-0-0.5 09/22/04 ABG 0 0.5 X X X X X
AS01-SS64-0-0.5 09/22/04 ABG 0 0.5 X X X X X
AS01-SS65-0-0.5 09/22/04 ABG 0 0.5 X X X X X
AS01-SS66-0-0.5 09/23/04 ABG 0 0.5 X X X X X
AS01-SS67-0-0.5 09/23/04 ABG 0 0.5 X X X X X
AS01-SS68-0-0.5 09/23/04 ABG 0 0.5 X X X X X
AS01-SS69-0-0.5 09/23/04 ABG 0 0.5 X X X X X
AS01-SS69P-0-0.5 Yes 09/23/04 ABG 0 0.5 X X X X X
AS01-SS70-0-0.5 09/23/04 ABG 0 0.5 X X X X X
AS01-SS71-0-0.5 09/23/04 OABG 0 0.5 X X X X X
AS01-SS72-0-0.5 09/23/04 OABG 0 0.5 X X X X X
AS01-SS72P-0-0.5 Yes 09/23/04 OABG 0 0.5 X X X X X
AS01-SS73-0-0.5 09/23/04 OABG 0 0.5 X X X X X
AS01-SS74-0-0.5 09/23/04 | OABG 0 0.5 X X X X X

Notes:

X indicates that the sample was analyzed for the indicated group of constituents.
OABG = Outside Active Burning Grounds
ABG = Active Burning Grounds
FDP = Former Disposal Pits
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TABLE 3-2

Summary of Subsurface Soil Sampling Scope for the Supplemental Investigations
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Depth in Feet

Sample ID Duplicate  Date Area From \ To VOCs SVOCs| Explosives | Metals  Dioxins
2001 Supplemental Investigations

AS01-SB14P-R01X Yes 02/21/01 ABG 1 2 X X X X X
AS01-SB14-R01X 02/21/01 ABG 1 2 X X X X X
AS01-SB15-R01X 02/21/01 ABG 1 2 X X X X X
AS01-SB16-R01X 02/22/01 ABG 1 2 X X X X X
AS01-SB17-R01X 02/22/01 ABG 1 2 X X X X X
AS01-SB18-R01X 02/22/01 ABG 1 2 X X X X X
AS01-SB19-R01X 02/22/01 ABG 1 2 X X X X X
AS01-SB20-R01X 02/22/01 ABG 1 2 X X X X X
AS01-SB26-(1-2) 10/23/01 OABG 1 2 X X X
AS01-SB27-(1-2) 10/23/01 OABG 1 2 X X X
AS01-SB39-(1-2) 10/23/01 OABG 1 2 X X X
AS01-SB24-(1-2) 10/24/01 OABG 1 2 X X X
AS01-SB25-(1-2) 10/24/01 OABG 1 2 X X X
AS01-SB30-(1-2) 10/24/01 OABG 1 2 X X X X X
AS01-SB40-(1-2) 10/24/01 OABG 1 2 X X X X X
AS01-SB41-(1-2) 10/24/01 OABG 1 2 X X X X X
AS01-SB42-(1-2) 10/24/01 FDP 1 2

AS01-SB43-(1-2) 10/24/01 FDP 1 2

AS01-SB44-(1-2) 10/24/01 FDP 1 2

AS01-SB31-(1-2) 10/25/01 OABG 1 2

AS01-SB34-(1-2) 10/25/01 OABG 1 2

AS01-SB34P-(1-2) Yes 10/25/01 OABG 1 2

AS01-SB36-(1-2) 10/25/01 OABG 1 2

AS01-SB38-(1-2) 10/26/01 OABG 1 2

AS01-SB38P-(1-2) Yes 10/26/01 OABG 1 2

2004 Supplemental Investigations

AS01-SB63-6.5-7 09/22/04 ABG 6.5 7 X X X X X
AS01-SB64-7.5-8 09/22/04 ABG 7.5 8 X X X X X
AS01-SB64P-7.5-8 Yes 09/22/04 ABG 7.5 8 X X X X X
AS01-SB65-1.5-2 09/22/04 ABG 15 2 X X X X X
AS01-SB60-1-3 09/22/04 |[FDP 1 3 X X X X X
AS01-SB60-3-5 09/22/04 |[FDP 3 5 X X X X X
AS01-SB60-5-7 09/22/04 |[FDP 5 7 X X X X X
AS01-SB60-7-8 09/22/04 |[FDP 7 8 X X X X X
AS01-SB61-1-3 09/22/04 |[FDP 1 3 X X X X X
AS01-SB61-3-5 09/22/04 |[FDP 3 5 X X X X X
AS01-SB61-5-7 09/22/04 |[FDP 5 7 X X X X X
AS01-SB61-7-8 09/22/04 |[FDP 7 8 X X X X X
AS01-SB61P-1-3 Yes 09/22/04 |[FDP 1 3 X X X X X
AS01-SB62-1-3 09/22/04 |[FDP 1 3 X X X X X
AS01-SB62-3-5 09/22/04 |[FDP 3 5 X X X X X
AS01-SB62-5-7 09/22/04 |[FDP 5 7 X X X X X
AS01-SB62-7-8 09/22/04 |[FDP 7 8 X X X X X
AS01-SB66-1.5-2 09/23/04 ABG 15 2 X X X X X
AS01-SB67-1.5-2 09/23/04 ABG 15 2 X X X X X
AS01-SB68-1.5-2 09/23/04 ABG 15 2 X X X X X
AS01-SB69-1-1.5 09/23/04 ABG 1 15 X X X X X
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TABLE 3-2

Summary of Subsurface Soil Sampling Scope for the Supplemental Investigations
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Depth in Feet

Sample ID Duplicate  Date Area From To VOCs SVOCs| Explosives | Metals  Dioxins
AS01-SB70-1-1.5 09/23/04 ABG 1 15 X X X X X
AS01-SB70-2.5-3 09/23/04 ABG 25 3 X X X X X
AS01-SB71-1.5-2 09/23/04 OABG 15 2 X X X X X
AS01-SB72-4.5-5 09/23/04 OABG 45 5 X X X X X
AS01-SB73-1.5-2 09/23/04 OABG 15 2 X X X X X
AS01-SB74-4-4.5 09/23/04 OABG 4 4.5 X X X X X

Notes:

X indicates that the sample was analyzed for the indicated group of constituents.

Page 2 of 2




TABLE 3-3

Summary of Sediment and Surface Water Sampling Scope for the Supplemental Investigations

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Depth in Feet
Sample ID Duplicate  Date Area From | To VOCs SVOCs | Explosives | Metals  Dioxins
Sediment Samples - October 2001 Supplemental Investigation
AS01-SD01A-R05 06/14/01 | River 0 1 X X X X X
AS01-SD01-R05 06/14/01 | River 0 1 X X X X X
AS01-SD02A-R05 06/14/01 | River 0 1 X X X X
AS01-SD02B 06/14/01 | River 0 1 X X X X
AS01-SD02C 06/14/01 | River 0 1 X X X X X
AS01-SD02D 06/14/01 | River 0 1 X X X X
AS01-SD02-R05 06/14/01 | River 0 1 X X X X X
AS01-SD03A-R05 06/14/01 | River 0 1 X X X X
AS01-SD03B 06/14/01 | River 0 1 X X X X
AS01-SD03-R05 06/15/01 | River 0 1 X X X X
AS01-SD04B 06/15/01 | River 0 1 X X X X
AS01-SD04P-R05 06/15/01 | River 0 1 X X X X
AS01-SD04-R05 06/15/01 | River 0 1 X X X X
AS01-SD05C 06/15/01 | River 0 1 X X X X X
AS01-SD05-R05 06/15/01 | River 0 1 X X X X
AS01-SD06 06/15/01 | River 0 1 X X X X X
AS01-SDO6A 06/15/01 | River 0 1 X X X X
AS01-SD06B Yes 06/15/01 | River 0 1 X X X X
AS01-SD06P 06/15/01 | River 0 1 X X X X X
AS01-SD07 06/15/01 | River 0 1 X X X X X
AS01-SDO7A 06/15/01 | River 0 1 X X X X
AS01-SD07B 06/15/01 | River 0 1 X X X X
AS01-SD07BP Yes 06/15/01 | River 0 1 X X X X
AS01-SDO7P 06/15/01 | River 0 1 X X X X X
AS01-SD08 06/15/01 | River 0 1 X X X X X
AS01-SD08A Yes 06/15/01 | River 0 1 X X X X
AS01-SD09 06/15/01 | River 0 1 X X X X
AS01-SD09A Yes 06/15/01 | River 0 1 X X X X X

Surface Water Samples - October

2001 Supplemental Inve

stigation

AS01-SWO01A-R0O5 06/13/01 | River NA NA X X
AS01-SWO01-R05 06/13/01 | River NA NA X X X X
AS01-SW02A-R05 06/13/01 | River NA NA X X
AS01-SWO02-R05 06/13/01 | River NA NA X X X X
AS01-SWO03A-R05 06/13/01 | River NA NA X X
AS01-SW03P-R05 06/13/01 | River NA NA X X X X
AS01-SWO03-R05 06/14/01 | River NA NA X X X X
AS01-SW04A-R05 06/14/01 | River NA NA X X
AS01-SWO04-R05 06/14/01 | River NA NA X X X X
AS01-SW05C 06/14/01 | River NA NA X X X X
AS01-SWO05-R05 06/14/01 | River NA NA X X X X
AS01-SWO06 Yes 06/14/01 | River NA NA X X X X
AS01-SWO06P 06/14/01 | River NA NA X X X X
AS01-SWO07 06/14/01 | River NA NA X X X X
AS01-SW08 Yes 06/14/01 | River NA NA X X X X
AS01-SWO09 06/14/01 | River NA NA X X X X
Notes:

X indicates that the sample was analyzed for the indicated group of constituents.
River = North Branch Potomac River adjacent to Site 1.

NA = Not applicable
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TABLE 3-4

Analytical Methods for Soil, Surface Water, and Sediment Sampling in 2001 and 2004
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Analyte Group Method Number
TCL VOCs CLP OLM0O4
TCL SVOCs CLP OLM04
Dioxin/Furans 1613B
Explosives SW-846 8330
Perchlorate EPA 314M
Nitroglycerin SW-846 8332
Metals CLP ILM04
Total Organic Carbon Lloyd Kahn
pH 9045C
Notes:

TCL = Target compound list

VOCs = volatile organic compounds
SVOCs = semi-volatile organic compounds
PCB = Polychlorinated Biphenyls
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SECTION 4

Nature and Extent of Soil Contamination

This section describes the nature and extent of soil contamination at Site 1 by evaluating the
soil data collected during the 1992 RI, 1994 Focused RI, 1998 Supplemental Soil
Investigation, and the 2001 and 2004 supplemental investigations. The nature and extent of
contamination is discussed in this section with respect to the COCs developed in the HHRA
and ERA sections (Sections 6 and 7, respectively). The HHRA COCs for soil are listed in
Table 4-1, which shows that metals, VOCs, SVOCs, and dioxin were identified for the OABG
and FDP areas. No HHRA COCs were identified for the ABG area. As explained in Section
6, the HHRA COCs were determined based on residential and industrial receptor scenarios
for the FDP and OABG areas, and, because it is currently used to burn explosive waste,
industrial scenarios for the ABG. The ERA COCs for surface soil are listed in Table 4-2,
which shows that metals, SVOCs, explosives, VOCs, and dioxins were identified for the
OABG area. Metals, SVOCs, and explosives were identified as ERA COCs for the ABG and
FDP areas. As explained in Section 7, for the purpose of the ERA, the OABG was considered
the floodplain area and the ABG and FDP areas were grouped as the upland area.

Analytical results for the identified COCs were compared to screening values for the
purpose of the nature and extent of contamination discussion. These screening levels
provide a preliminary and conservative evaluation of the potential risk associated with
constituents in site soil. Assessment of the risks potentially posed by site soil was performed
in the HHRA and ERA, as explained in Sections 6 and 7, respectively. The HHRA screening
values are the EPA Region III adjusted residential or industrial soil risk-based concentrations
(RBCs). The ERA screening values originate from various literature sources depending on
the constituent. Additional information on ERA screening values can be found in Section 7.
Exceedances of the screening values are provided in Tables 4-3 to 4-8. Raw analytical data
for both surface and subsurface soil samples are included as Appendix D.

Samples corresponding to a particular COC were compiled for the evaluation of its nature
and extent, as discussed in the following subsections. Duplicates were not counted as
individual samples in the total sample count; rather, the maximum concentration between
the duplicate and original sample was retained for that sample location.

In both the HHRA and ERA, metal COC concentrations were compared to the background
concentrations presented in Final Technical Memorandum: Background Soil Investigation

(CH2M HILL, 2004e). Additional details concerning the HHRA and ERA background
comparison are included in Sections 6 and 7, respectively. Because the background soil data
set does not include samples taken from floodplain areas, reference surface soil samples
(AS01-SS31, AS01-S532, AS01-S545, and AS01-SS55) were collected west of Site 1 and used for
comparison to site-specific data in the ERA, as explained in Section 7.3.4.

4.1 Surface Soll

The HHRA and ERA data sets analyzed in this RI included 124 and 129 surface soil samples,
respectively, from the ABG, OABG, and FDP areas. The five additional samples used in the
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FOCUSED REMEDIAL INVESTIGATION FOR SITE 1 SOIL, OPERABLE UNIT 4

ERA were reference samples, from outside the Site 1 boundary, for comparison purposes.
These surface soil samples, collected from a maximum depth of one ft bgs, were analyzed
variously for VOCs, SVOCs, explosives, PCBs, dioxins/furans, and metals. The surface soil
samples included in the HHRA and ERA are listed in Appendix A. Concentrations of COCs
in surface soil that exceed screening values are discussed below by constituent group. In
addition to comparison to screening values, concentrations of the metals COCs were
compared to background values. Background values are presented in Table 4-9.

411 VOCs

TCE and PCE were identified in the HHRA (Section 6) as VOC COCs. TCE is a COC for the
OABG and FDP areas and PCE is a COC for the OABG area. No VOC COCs were identified
in the HHRA for the ABG area. Three VOCs were identified as ERA COCs in the OABG
area: 1,2-dichloroethene (1,2-DCE), methyl acetate, and TCE. No VOC COCs were identified
in the ERA for the ABG or FDP areas. The extent of VOC COCs in Site 1 surface soil is
represented by TCE in Figure 4-1, which displays TCE concentrations above the adjusted
residential RBC of 1,600 micrograms per kilogram (ug/kg). Exceedances of corresponding
human health or ecological screening criteria (or detections in the absence of screening
values) for the other VOC COCs (i.e. 1,2-DCE and methyl acetate) are co-located with one or
more of the TCE exceedances shown in the figure.

TCE exceeded the adjusted residential RBC (1,600 ng/kg) in 12 of the 49 surface soil samples
and the ERA screening value (10,920 ug/kg) in 6 of the 49 surface soil samples from the
OABG and FDP areas analyzed for VOCs. The maximum detected concentration was

82,000 ug/kg, in the surface soil sample from AS01-SB21, located in the former inert burn
area (Figure 4-1). PCE concentrations did not exceed the HHRA screening criteria of

1,200 ng/kg in the surface soil samples. However, subsurface soil PCE concentrations did
exceed the adjusted RBC. PCE was identified as a HHRA COC based on combined surface
and subsurface soil data and therefore for the OABG as a whole. Additional evaluations will
utilize the data to determine the necessary remediation for surface and subsurface soil.

The concentration of 1,2-DCE exceeded the ecological screening value (300 pg/kg) in one of
six samples analyzed for 1,2-DCE in the ERA OABG sample set. The concentration in the
sample from HCS-BG-110S (sample location shown in Figure 4-1) was 16,000 pug/kg. No
ecological screening value is available for methyl acetate; however, it was detected in seven
of 34 samples, with a maximum concentration of 1,600 pg/kg in the sample from AS01-SS72.
As discussed in the ERA section (Section 7), detected constituents without screening values
are retained as Constituent of Potential Concern (COPC)s. In the risk evaluation, these
constituents are revisited (based upon data from related constituents, background, etc.) to
determine if they should be retained as COCs. There were a few soil COCs that were
retained that lacked screening values. However, these constituents overlap other similar
constituents that do have screening values, in terms of spatial distribution, and therefore
should have no impact on remedial decisions. Additional information is presented in the
ERA Section 7.

In general, VOC exceedances of human health and/or ecological screening criteria in
surface soil are encountered in one or more of the following areas: the former inert burn
area and associated disposal area located in the northeastern portion of Site 1, the former
open burn disposal area in the western portion of Site 1, and FDP 1.
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SECTION 4—NATURE AND EXTENT OF SOIL CONTAMINATION

4172 SVOCs

Six SVOCs were identified as HHRA COCs for the OABG area: benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and
indeno(1,2,3-cd)pyrene. Concentrations of these SVOCs, except benzo(k)fluoranthene,
exceeded the corresponding adjusted residential RBCs. Similar to PCE, benzo(k)fluoranthene
was identified as a HHRA COC based on combined surface and subsurface soil data (see
Section 6) Forty-six surface soil samples from the OABG were analyzed for these
compounds, except dibenz(a,h)anthracene, which was analyzed in 31 surface soil samples.
The ERA identified two SVOC COCs for Site 1 surface soil: total polycyclic aromatic
hydrocarbons (PAHs) for the OABG area and 2-nitroanaline for the ABG and FDP areas.

The extent of SVOC COCs in Site 1 surface soil is represented by benzo(a)pyrene in

Figure 4-2, which displays concentrations of benzo(a)pyrene above the adjusted residential
RBC of 87 ng/kg. Exceedances of corresponding human health or ecological screening
criteria (or detections in the absence of screening values) for the other SVOC COCs are co-
located with one or more of the benzo(a)pyrene exceedances shown in the figure. These are
further discussed below.

Benzo(a)anthracene concentrations exceeded the adjusted residential RBC of 870 ng/kg in
three of 46 samples, with a maximum concentration of 8,100 ng/kg at AS01-SB57, located in
the former open burn disposal area.

Benzo(a)pyrene concentrations exceeded the adjusted residential RBC of 87 pg/kg in 23 of
the 46 samples with a maximum concentration of 12,000 ] ng/kg at AS01-SB57, located in
the former open burn disposal area.

Benzo(b)fluoranthene concentrations exceeded the adjusted residential RBC of 870 ng/kg in
four of the 46 samples, with a maximum concentration of 21,000 ] pg/kg at AS01-SB49,
located in the former open burn disposal area.

Dibenz(a,h)anthracene concentrations exceeded the adjusted residential RBC of 87 ng/kg in
two of the 31 samples. These dibenz(a,h)anthracene concentrations were 230 J ug/kg and
430 L pg/kg for the samples from HCS-B2-4-4 and AS01-SB26, respectively. These samples
are located in the western drainage ditch and former open burn disposal area, respectively.

Indeno(1,2,3-cd)pyrene concentrations exceeded the adjusted residential RBC of 870 pg/kg
in two of the 46 samples. The concentrations were 5,000 ] ug/kg and 5,400 pg/kg for the
samples from AS01-5549 and AS01-SB57, respectively, located in the former open burn
disposal area.

The total PAHs exceeded ecological screening value of 7,462 pg/kg in six of the 47 samples.
The maximum detected value was 145,600 ng/kg in the sample from AS01-SB57. PAH
concentrations were elevated in a few specific sample locations (AS01-5B24, AS01-SB25,
HCS-B2-4-4, and HCS-B2-5-3) along the banks of the western drainage ditch, the former
open burn disposal area (AS01-SB49), and former inert burn disposal area (AS01-SB57).
These locations coincide with the exceedances of the HHRA COC benzo(a)pyrene mapped
in Figure 4-2.

No screening value exists for 2-nitroanaline. It was detected in two of 39 surface soil
samples from the ABG and FDP areas. The concentrations were 94 ] ng/kg and 13,000 J
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ng/kg in samples HCS-BP-5 and HCS-BP-7, respectively. These sample locations coincide
with the locations of former burning pads 5 and 7, respectively, in the ABG area.

In general, SVOC exceedances of the human health and ecological screening criteria in
surface soil are encountered in one or more of the following areas: the western drainage
ditch, the disposal area of the former open burn area, and the former inert burn area and
associated disposal area.

413 Dioxins/Furans

As explained in the HHRA (Section 6), the toxicity of a dioxin mixture is expressed in terms
of its Toxic Equivalent Quotient (TEQ), which is the amount of 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD, the most toxic dioxin) it would take to equal the combined toxic effect of the
dioxins found in that mixture. TEQs were calculated in the HHRA and ERA. The nature and
extent of dioxin contamination is evaluated based on the calculated TEQ values.

Sixty surface soil samples in the HHRA data set from the three areas (ABG, OABG, and
FDP) were analyzed for dioxins/furans. Dioxins were identified as HHRA COCs in the
OABG and FDP areas. As shown in Figure 4-3, TCDD TEQ values exceeded the TEQ
screening value (4.3x10-° pg/kg) in 22 samples. Two exceedances occurred in the FDP area:
one in Pit 1 and one in Pit 2. The dioxin exceedances in the OABG area are located primarily
in the two former burn areas and associated disposal areas, as seen in Figure 4-3. Two
dioxin exceedances were also located along the western drainage ditch.

Total dioxin/furans based on the TEQ, were identified as ERA COCs in the OABG area. As
with the dioxin exceedances of HHRA criteria, the greatest concentrations of these
constituents generally occurred in the vicinities of the former open burn area and associated
disposal area, the western drainage ditch (e.g., HCS-B2-10 and HCS-B2-C), and the former
inert burn area and associated disposal area (e.g., AS01-5572, HCS-B1-C, HCS-B1-4-S, and
HCS-B1-11-S). Several of these samples (HCS-B2-C, HCS-B1-C, HCS-B1-4-S, and HCS-B1-11-
S) consisted mostly of ash rather than soil.

414 Explosives

Sixty surface soil samples in the HHRA data set from the three areas (ABG, OABG, and
FDP) were analyzed for explosives. No explosives were determined to be HHRA COCs.

Explosives were determined to be COCs in the ERA. High melting point explosive (HMX),
nitroglycerin, and royal demolition explosive (RDX) were identified as ERA COCs in the
OABG area. 1,3,5-trinitrobenzene, HMX, nitroglycerin, perchlorate, and RDX were
identified as ERA COCs in the ABG and FDP areas. The locations of RDX exceedances in the
three areas represent the maximum extent of explosives COCs in Site 1 surface soil. The
RDX exceedances of ERA screening values are shown on Figure 4-4. The majority of RDX
exceedances occurred in the ABG area, at locations in close proximity to the former burn
pads. The one RDX exceedance in the FDP area occurs in the area believed to be Pit 3, next
to which a burn pad was historically located. In the OABG area, the only RDX exceedance
occurred at sample location AS01-SB72, located in the former inert burn area.

The only HMX exceedance in the OABG area occurred at sample location AS01-SB72,
located in the former inert burn area. Nitroglycerin, for which a screening value does not
exist, was also detected at this sample location. The only perchlorate exceedance of the ERA
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screening value, and the only detected concentration of nitroglycerin in the ABG area,
occurred at AS01-SB64. Detections of 1,3,5-trinitrobenzene, for which an ERA screening
value does not exist, was detected at sample locations AS01-SB65 and BP-07, which coincide
with RDX exceedances.

Spatially, exceedances of explosives in the surface soil were associated primarily with the
former burn pads in the ABG.

415 Metals

Ninety-three surface soil samples in the HHRA data set were analyzed for metals.
Aluminum, antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese,
mercury, thallium, and vanadium were identified as HHRA COCs in the OABG area.
Aluminum, arsenic, iron, manganese, thallium, and vanadium were identified as HHRA
COCs in the FDP area. No HHRA COCs were identified in the ABG area. Arsenic, iron,
manganese, and vanadium concentrations consistently exceeded the corresponding
screening values in the OABG and FDP areas. Iron exceedances of the adjusted residential
RBC, representative of these four metals, are shown on Figure 4-5. The other metal COCs
exceeded screening criteria intermittently and the exceedances were co-located with the iron
exceedances.

Comparison of detected metal concentrations to background values (CH2M HILL, 2004¢)
was performed in the HHRA and ERA. See Sections 6 and 7 for detailed description of these
comparisons. Both the HHRA and ERA found that only manganese could potentially be
associated with background conditions, based solely on comparison of site-specific metals
concentrations to background concentrations. However, based on qualitative evaluation of
the metals concentrations detected at Site 1 and elsewhere at Plant 1, many of the Site 1
metals concentrations are similar to metals concentrations detected at other Plant 1 sites.
Delineation of areas containing elevated metals concentrations will be performed in
subsequent evaluations.

Iron exceeded the HHRA screening criteria (2,300 pg/kg) in the three surface soil samples
from the FDP area and the 55 surface soil samples from the OABG area. The maximum iron
concentration detected in surface soils was 122,000 pg/kg, at sample location B1-4-S
(Figure 4-5). The iron exceedances, representing the maximum extent of metals COCs in
Site 1 surface soil, are located in the three former disposal pits, the former inert burn area
and associated disposal area, the former open burn area and associated disposal area, and
the western drainage ditch.

Nine metals (cadmium, chromium, copper, lead, mercury, nickel, silver, vanadium, and
zinc) were identified as ERA COCs for the OABG area surface soil based upon a comparison
to soil screening values, background, and reference concentrations. The greatest
concentrations of these metals generally occurred in the vicinity of the former open burn
area and associated disposal area, the western drainage ditch (e.g., HCS-B2-10 and HCS-B2-
7-S), and in the vicinity of the former inert burn area (e.g., AS01-SB22, AS01-SB72, HCS-B1-
4-S, and HCS-B1-11-S). Several of these samples (HCS-B2-7-S, HCS-B1-4-S, and HCS-B1-11-
S) consist mostly of ash rather than soil.

Three metals (copper, lead, and mercury) were identified as ERA COCs for the ABG and
FDP surface soil. The extent of metal ERA COCs can be represented by lead (Figure 4-6).
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The maximum copper concentration (1,820 milligrams per kilogram [mg/kg]) at AS01-5567
was the only notable copper exceedance of the ecological screening value and background
UTL. This sample is located near Burn Pad 5. The maximum mercury concentration (7.20
mg/kg) was located at sample location AS01-SS70. This sample, and AS01-SS18, represented
the only notable mercury exceedances of the ecological screening value and the only
background UTL exceedances. AS01-S570 is located near former burn pad 8 and AS01-S518
is located along the access road south of former burn pads 5 and 6. Lead, which is believed
attributable at least in part to deposition from burning activities at the ABG area, was
elevated in two areas: the southwestern corner of the ABG (AS01-5502), where the site
maximum of 1,730 mg/kg occurred, and the northeastern corner of the ABG near former burn
pad 8 (AS01-5570).

4.1.6 Polychlorinated Biphenyls

Seven surface samples collected in 1998 from the OABG area were analyzed for PCBs. PCBs
were not detected in any sample.

4.2 Subsurface Soil

The HHRA data set analyzed in this RI included 173 subsurface soil samples. These samples
were analyzed variously for VOCs, SVOCs, explosives, dioxins/furans, and metals.
Concentrations of HHRA COCs in subsurface soil that exceed the screening levels are
discussed below according to constituent class. As listed in Table 4-1, COCs were only
identified for the OABG and FDP areas. No COCs were identified for the ABG area.

The qualitative evaluation of subsurface soil in the ERA did not produce COCs. Therefore,
the discussion of the nature and extent of contamination in subsurface soil will be limited to
the HHRA COCs.

421 VOCs

The COCs identified in the HHRA were TCE for the OABG and FDP areas and PCE for the
OABG area. Ninety-one subsurface soil samples from the OABG and FDP areas were
analyzed for VOCs. TCE and PCE were the only VOC compounds whose detected
concentrations in the subsurface soil samples exceeded the corresponding adjusted
residential RBCs. TCE concentrations exceeded the adjusted residential RBC of 1,600 pg/kg
in 28 of the 91 samples. The maximum concentration of 360,000 ng/kg was detected in the
sample from HCS-BG-174 at a depth of two to three ft bgs.

PCE concentrations exceeded the adjusted residential RBC of 1,200 pg/kg in three of the 65
samples. The maximum concentration of 11,000 L ng/kg was detected in the sample from
AS(01-SB72at a depth of 4.5 to five ft bgs. The L qualifier indicates that the results may be
biased low.

TCE concentrations exceeding the HHRA screening value of 1,600 pg/kg are shown on
Figure 4-7. The exceedances occur in the former open burn disposal area, in the vicinity of
the former inert burn area and associated disposal area, and in Pits 1 and 3. The greatest
concentrations were detected in five areas of the OABG, two in the former inert burn
disposal area and three in the former open burn disposal area.
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Because the three PCE exceedances are co-located with TCE exceedances, the extent of TCE
screening exceedances shown in Figure 4-6 represents the PCE exceedances as well.

4272 SVOCs

Six SVOC compounds were identified as HHRA COCs for the OABG area:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene. Eighteen subsurface soil samples from
the OABG area were analyzed for SVOCs.

Benzo(a)pyrene exceeded the HHRA screening value of 87 png/kg in 10 of the 18 samples.
The maximum concentration of 55,000 pg/kg was detected at sample location AS01-SB25,
located in the former open burn area, at a depth of one to two ft bgs. Benzo(a)pyrene
exceedances of the HHRA screening value are shown in Figure 4-8.

The other COCs exceeded the corresponding screening values in one of the 18 samples.
These exceedances occurred in the same location as the benzo(a)pyrene maximum
concentration, AS01-SB25, at a depth of 1 to 2 feet. The concentrations of
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene in this sample which exceeded the screening criteria were 58,000
ng/kg, 65,000 pg/kg, 54,000 ug/kg, 2,100 pg/kg, and 18,000 ng/kg, respectively.

As shown in Figure 4-8, benzo(a)pyrene exceedances in the OABG area occur north of the
ABG fence in the former open burn disposal area, along the banks of the western drainage
ditch, and in two localized areas of the former inert burn disposal area.

423 Dioxin/Furans

Dioxins were identified as an HHRA COC for the OABG and FDP areas. As discussed
previously, the toxicity of a dioxin mixture is expressed in terms of its TEQ. Additional
information about the TEQ analysis is included in Section 6.

Thirty-four subsurface samples from the OABG and FDP areas, collected during the 2001
and 2004 supplemental investigations, were analyzed for dioxins. TEQ values exceeded the
screening value in four samples from these two areas. The maximum TEQ value of 7.75x10+4
was calculated for a sample collected from AS01-SB62 from one to three ft bgs. The other
three exceedances were from one location in the vicinity of the former inert burn area and
two locations in the former open burn disposal area. These exceedances are shown on
Figure 4-9.

4.2.4 Explosives

Explosives were not identified as COCs in the HHRA. Forty-two subsurface samples, which
were collected during the 2001 and 2004 supplemental investigations, were analyzed for
explosives. None of the detected concentrations exceeded the corresponding adjusted
residential RBCs.

425 Metals

Eleven metals were identified as HHRA COCs for the OABG and FDP areas. Aluminum,
antimony, arsenic, cadmium, chromium, copper, iron, manganese, mercury, thallium, and
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vanadium were identified as COCs for the OABG area. Aluminum, arsenic, iron,
manganese, thallium, and vanadium were identified as COCs for the FDP area.

Some of the metal concentrations in surface soil at Site 1 may be attributable to ash and
debris from former burning activities. Some metal concentrations, such as manganese, may
be representative of background concentrations in the area. Comparison of detected metal
concentrations to background values was performed in the HHRA and ERA. See Sections 6
and 7 for detailed description of these comparisons. Both the HHRA and ERA found that
manganese might be potentially associated with background conditions.

Forty subsurface soil samples were collected from the OABG and FDP areas and analyzed
for metals. Similar to surface soil at Site 1, analytical results indicate that arsenic, iron,
manganese, and vanadium are ubiquitous in subsurface soil. Figure 4-10 shows the iron
concentrations that exceed the adjusted residential RBC of 2,300 mg/kg. Exceedances of
arsenic, manganese, and vanadium were also encountered in these samples. Aluminum also
exceeds the screening value in the majority of the samples shown in Figure 4-10.
Exceedances of the other metal COCs are localized in eastern end of the former inert burn
disposal area (from AS01-SB30 to AS01-SB74) and in one sample near the western drainage
ditch (AS01-S5B34). The three former disposal pits contain exceedances of adjusted
residential RBC values for arsenic, iron, manganese, and vanadium. Aluminum and
thallium also exceeded the corresponding screening values in some of the samples from the
FDP area.

The maximum concentrations of the metal COCs, except vanadium, were detected in
sample locations in the vicinity of the former inert burn disposal area (AS01-SB30,
AS01-SB72, AS01-S5B74, and B1-011). The maximum concentrations for aluminum, antimony,
arsenic, cadmium, chromium, copper, iron, manganese, mercury, and thallium were 66,300
mg/kg (4.5 to 5 feet bgs), 17.2 L mg/kg (2.5 to 3 feet bgs), 31 mg/kg (1 to 2 feet bgs), 143
mg/kg (4.5 to 5 feet bgs), 282 mg/kg (4.5 to 5 feet bgs), 13,600 mg/kg (4.5 to 5 feet bgs),
122,000 mg/kg (1 to 2 feet bgs), 1,920 mg/kg (2 feet bgs), and 1.6 L mg/kg (1 to 3 feet bgs),
respectively. The maximum concentration of vanadium was detected at sample location
AS01-SB62, from the FDP area, at a depth of 1 to 3 feet bgs.
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TABLE 4-1

Constituents of Concern ldentified in the Human Health Risk Assessment

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Outside Active Former Active Burning
Burning Grounds | Disposal Pits Grounds
Non-cancer Hazard (total HI>1, individual constituent HI>0.1)
Metals
Aluminum X X
Antimony X
Arsenic X X
Cadmium X
Chromium X
Copper X
Iron X X
Manganese X X
Mercury X
Thallium X X
VVanadium X X
\VOC
Trichloroethene X \ X
Cancer Risk (total risk>10-4, individual constituent risk>10-6)
Metals
Arsenic X \ X
VOCs
Trichloroethene X X
Polychloroethene X
SVOCs
Benzo(a)anthracene X
Benzo(a)pyrene X
Benzo(b)fluoranthene X
Benzo(k)fluoranthene X
Dibenz(a,h)anthracene X
Indeno(1,2,3-cd)pyrene X
Dioxins
2,3,7,8-TCDD (dioxin) X \ X
Risk from Lead
Yes \ No No

Notes:

2,3,7,8-TCDD evaluated as Total 2,3,7,8-TCDD equivalents.
No COCs were identified for the ABG based on the results of the HHRA.

TCDD = 2,3,7,8-tetrachlorodibenzo-p-dioxin
SVOCs = Semi-volatile organic compounds
VOCs = Volatile organic compounds
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TABLE 4-2

Constituents of Concern Identified in the Ecological Risk Assessment

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Ecological Constituent of Concern

Floodplain

Upland

Constituent Surface Soil | Food Web

Surface Soil [ Food Web

Metals

Cadmium

X

Chromium

Copper

Lead

Mercury

XXX

Nickel

Silver

Vanadium

XXX XXX XX

Zinc

SvVoC

2-Nitroaniline

PAHSs, total X

Explosives

1,3,5-Trinitrobenzene

HMX X

Nitroglycerin X

Perchlorate

RDX X

XXX X (X

VOC

1,2-Dichloroethene

Methyl acetate

XXX

Trichloroethene

Dioxin/furans

Total dioxin/furans (TEQ)"

| X

! Based upon 2,3,7,8-TCDD equivalents, mammalian TEFs, and the 17 individual dioxin/furan congeners

Notes:
Floodplain = Outside Active Burning Grounds

Upland = Active Burning Grounds and Former Disposal Pits
HMX = high melting explosive; octahydro-1,3,5,7-tetranitro-1,3,5,7 tetrazocine
RDX = research department explosive; hexahydro-1,3,5-trinitro-1,3,5 triazine

SVOCs = Semi-volatile organic compounds
VOCs = Volatile organic compounds

PAHs = polyaromatic hydrocarbon

TEQ = Toxic equivalents

TCDD = 2,3,7,8-tetrachlorodibenzo-p-dioxin
TEF = toxic equivalency factors
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TABLE 4-3

Exceedance of Adjusted Residential Soil RBC, Former Disposal Pits, Surface Soil

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB60 AS01-SB61 AS01-SB62 BG-004/0045/005/039 | BG-008/008S/009/038
Sample ID Residential | AS01-SS60-0-05 | AS01-5S61-0-0.5 | AS01-SS62-0-05 HCS-BG-4S HCS-BG-8S
Sample Date Adjusted 09/21/04 09/21/04 09/21/04 06/20/94 06/20/94
Chemical Name
\Volatile Organic Compounds (UG/KG)
Acetone 7,000,000 160 B 523 140 B 12U 11U
Chlorobenzene 160,000 910 UJ 18 UJ 710 U 6J 11U
[lEthylbenzene 780,000 910 UJ 18 UJ 710 U 5 11U
Methyl acetate 7,800,000 910 UJ 18 180 J NA NA
Styrene 1,600,000]| 910 UJ 18 UJ 710 U 33 17
Toluene 1,600,000]| 910 UJ 18 UJ 710 U 43 11U
Trichloroethene 1,600 1,800 J 18 U 1,100 93 57
Xylene, total 1,600,000 910 UJ 18 UJ 710 U 15 11U
Semi-volatile Organic Compounds (UG/KG)
Benzo(b)fluoranthene 870 67 J 440 U 45 ] NA NA
[lchrysene 87,000]| 49 J 440 U 420 U NA NA
[Fluoranthene 310,000]| 777 440 U 93 J NA NA
[lPhenanthrene 230,000]| 64 440 U 78 NA NA
[lPyrene 230,000]| 60 J 440 U 67 J NA NA
Hbis(z-Ethylhexyl)phthalate 46,000 450 U 440 U 66 J NA NA
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43 0.11 0.031 0.039 NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43] 0.032 0.01 0.032 NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43] 0.0056 J 0.0012 U 0.0061 J NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043]| 0.012 0.0024 U 0.011 NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043" 0.0054 J 0.0017 U 0.0022 U NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043]| 0.0079 0.0015 U 0.0081 NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043" 0.0058 J 0.0025 U 0.0022 U NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085]| 0.0082 0.0018 U 0.0075 NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043]| 0.0043 J 0.0013 U 0.0056 J NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085]| 0.0071 0.0015 U 0.0079 NA NA
NA - Not analyzed U - Analyte not detected
B - Analyte not detected above associated blank
J - Reported value is estimated
L - Reported value may be biased low
R - Unreliable result Page 1 of 3



TABLE 4-3

Exceedance of Adjusted Residential Soil RBC, Former Disposal Pits, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB60 AS01-SB61 AS01-SB62 BG-004/0045/005/039 | BG-008/008S/009/038
Sample ID Residential | AS01-SS60-0-05 | AS01-5S61-0-0.5 | AS01-SS62-0-05 HCS-BG-4S HCS-BG-8S
Sample Date Adjusted 09/21/04 09/21/04 09/21/04 06/20/94 06/20/94
Chemical Name

2,3,7,8-TCDD (dioxin) 0.0043 7.70E-04 J 5.60E-04 U 450E-04 U NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043]| 0.0078 0.0023 0.0057 NA NA
Octachlorodibenzo-p-dioxin 43| 0.97 0.46 03 NA NA
Octachlorodibenzofuran 43 0.056 0.016 0.035 NA NA
Total heptachlorodibenzo-p-dioxin -- 0.23 0.065 0.078 NA NA
Total heptachlorodibenzofuran -- 0.067 0.019 0.058 NA NA
Total hexachlorodibenzo-p-dioxin -- 0.052 0.0083 0.018 NA NA
Total hexachlorodibenzofuran -] 0.05 0.0029 U 0.057 NA NA
Total pentachlorodibenzo-p-dioxin -- 0.0086 9.40E-04 U 0.0035 NA NA
Total pentachlorodibenzofuran -- 0.046 0.0024 U 0.069 NA NA
Total tetrachlorodibenzo-p-dioxin -- 0.015 8.60E-04 U 0.011 NA NA
Total tetrachlorodibenzofuran -] 0.071 0.011 0.094 NA NA
Explosives (UG/KG)

[lHmx 390,000 250 J 500 U 3,300 NA NA
[Perchiorate 5,500]| 54.9 U 106 U 74 NA NA
RDX 5,800 130 J 96 J 1,000 NA NA
Total Metals (MG/KG)

Aluminum 7,800 7,020 6,910 3,940 NA NA
Arsenic 0.43]| 8 7 32 NA NA
Barium 550|| 151 125 53.7 NA NA
(lBerytiium 16]| 097 J 092 B 0328 NA NA
[lcadmium 7.8 045 J 0118 0.095 B NA NA
[lcalcium B 1,870 1,450 266,000 NA NA
[lchromium 23| 12.2 11.9 5.1 NA NA
[lcobart 160|| 1333 137 43 NA NA
[lcopper 310 241 185 105 NA NA
[lcyanide 160|| 0273 0.91 0.26 J NA NA
[liron 2,300]| 24,900 24,900 9,950 NA NA

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-3

Exceedance of Adjusted Residential Soil RBC, Former Disposal Pits, Surface Soil
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB60 AS01-SB61 AS01-SB62 BG-004/0045/005/039 | BG-008/008S/009/038
Sample ID Residential | AS01-SS60-0-05 | AS01-5S61-0-0.5 | AS01-SS62-0-05 HCS-BG-4S HCS-BG-8S
Sample Date Adjusted 09/21/04 09/21/04 09/21/04 06/20/94 06/20/94
Chemical Name

[lLead 400 425 25 16.3 NA NA
[IMagnesium - 930 J 939 J 3,960 J NA NA
[[Manganese 160|| 810 762 228 NA NA
[IMercury 2.3 0123 011 0.067 J NA NA
[INicke! 160|| 225 20 9.3 NA NA
Potassium - 1,030 J 912 J 852 J NA NA
Selenium 39| 11L 0.61 UL 0.65 L NA NA
Sodium - 703 U 67.9 U 139 J NA NA
Vanadium 7.8 18.8 18.8 11.9J NA NA
Zinc 2,300 95.4 66.5 26.4 NA NA
Wet Chemistry (MG/KG)

% Moisture - 271 24.6 21.4 NA NA
Total organic carbon (TOC) -- 30,000 24,000 25,000 NA NA
Lt - 6.1 5.7 8 NA NA

| Exceeds one or more criteria

NA - Not analyzed U - Analyte not detected
B - Analyte not detected above associated blank

J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB01 AS01-SB02 AS01-SB03 AS01-5B04 AS01-SBO05 AS01-SB06 AS01-SB07
Sample ID Industrial [l AS01-SS01-RO1X | AS01-SS02-R01X | AS01-SS03-ROIX | AS01-SS04-R01X | AS01-SS05-RO1X | AS01-SS06-RO1X | AS01-SS07-RO1X
Sample Date Adjusted 02/21/01 02/21/01 02/21/01 02/21/01 02/21/01 02/21/01 02/22/01
Chemical Name
\Volatile Organic Compounds (UG/KG)
Acetone 92,000,000 6U 6U 6U 5 10 16 6U
Chloroform 1,000,000(| 6U 6U 6U 6U 6U 6U 6U
[[ethyt acetate 100,000,000(| NA NA NA NA NA NA NA
Methylene chioride 380,000]| 3B 4B 4B 5B 9B 2B 6B
Tetrachloroethene 5,300)| 6U 6U 6U 6U 6U 6U 6U
Trichloroethene 7,200 6 U 28 6 U 9 6 U 6 U 6 U
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 5,100,000 420 U 340 U 370 U 400 U 370 U 410 U 380 U
2-Nitroaniline 310,000|| 1,000 U 860 U 920 U 1,000 U 920 U 1,000 U 960 U
Benzo(a)anthracene 3,900" 66 J 340 UJ 370 U 400 U 370 U 24 ] 380 U
[[Benzo(@pyrene 390]| 54 J 340 U 370 U 400 U 370 U 237 380 U
[[Benzo(b)fiuoranthene 3,900 420 U 340 U 370 U 400 U 370 U 410 U 380 U
[[Benzo(g,h.iyperylene 3,100,000 420 U 340 U 370 U 400 U 370 U 410 U 380 U
[lcaprotactam 51,000,000l NA NA NA NA NA NA NA
[lchrysene 390,000]| 1103 340 UJ 26 400 U 370 U 437 334
[Diethyiphthalate 82,000,000l 420 U 160 J 370 U 400 U 370 U 410 U 380 U
[[Dimethyt phthatate 1,000,000,000(| 420U 2,300 370 U 400 U 370 U 410 U 380 U
[[Fuoranthene 4,100,000]| 420 U 340 UJ 370 U 400 U 370 U 410 U 380 U
[INaphthalene 2,000,000 40 340 U 370 U 400 U 370 U 410 U 380 U
[lPhenanthrene 3,100,000)| 140 J 340 UJ 390 400 U 370 U 60 J 50 J
[lPyrene 3,100,000 420 U 340 UJ 370 U 400 U 370 U 410 U 380 U
[Ibis(2-Ethyihexytphthalate 200,000|| 420 U 97 J 1,300 400 U 370 U 74 3 150 J
Hn—NitrosodiphenyIamine 580,000 420 U 340 UJ 370 U 400 U 370 U 410 U 380 U
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9 0.054 J 0.056 J 0121 U 0126 U 0.105 U 0116 U 0.095 U
1,2,3,4,6,7,8-Heptachlorodibenzofuran 19| 0.046 U 0.039 0.062 U 0.064 U 0.039 U 0.056 U 0.04 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19)| 0.023 U 0.028 U 0.032 U 0032 U 0.019 U 0012 U 0.021 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19)| 0.116 U 0147 U 0119 U 0.091 U 0.076 U 0111 U 0.099 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 1 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB01 AS01-SB02 AS01-SB03 AS01-SB04 AS01-SB05 AS01-SB06 AS01-SB07
Sample ID Industrial AS01-SS01-R01X AS01-SS02-R01X AS01-SS03-R01X AS01-SS04-R01X AS01-SS05-R01X AS01-SS06-R01X AS01-SS07-R01X
Sample Date Adjusted 02/21/01 02/21/01 02/21/01 02/21/01 02/21/01 02/21/01 02/22/01
Chemical Name
1,2,3,6,7,8-Hexachlorodibenzofuran 0.19 0.02 U 0.024 U 0.028 U 0.027 U 0.016 U 0.01 U 0.018 U
1,2,3,7,8-Pentachlorodibenzofuran 0.38" 0.082 U 0.102 U 0.068 U 0.078 U 0.074 U 0.077 U 0.074 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19" 0.023 U 0.028 U 0.03 U 0.032 U 0.019 U 0.013 U 0.02 U
2,3,4,7,8-Pentachlorodibenzofuran 0.038" 0.071 U 0.088 U 0.059 U 0.068 U 0.065 U 0.067 U 0.064 U
2,3,7,8-Tetrachlorodibenzofuran 0.19" 0.007 U 0.008 U 0.005 U 0.006 U 0.006 U 0.006 U 0.006 U
Octachlorodibenzo-p-dioxin 190" 0.722 0.411 0.307 0.109 0.09 0.366 0.347
Octachlorodibenzofuran 190 0.073 U 0.08 0.114 U 0.078 U 0.09 U 0.1U 0.085 U
Total heptachlorodibenzo-p-dioxin - 0.012 U 0.056 0.121 U 0.126 U 0.105 U 0.116 U 0.095 U
Total heptachlorodibenzofuran - 0.046 U 0.039 0.067 U 0.064 U 0.039 U 0.056 U 0.04 U
Total hexachlorodibenzo-p-dioxin - 0.116 U 0.147 U 0.119 U 0.091 U 0.076 U 0.111 U 0.099 U
Total hexachlorodibenzofuran - 0.02 U 0.024 U 0.028 U 0.027 U 0.016 U 0.01 U 0.018 U
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA
Explosives (UG/KG)
1,3,5-Trinitrobenzene 3,100,000 420 U 340 U 476 R 454 R 454 R 476 R 417 R
2,4-Dinitrotoluene 200,000" 420 U 340 U 370 U 400 U 370 U 410 U 380 U
2,6-Dinitrotoluene 100,000" 420 U 340 U 370 U 400 U 370 U 410 U 380 U
HMX 5|100,000" 454 U 1,190 2,400 454 U 2,250 476 U 417 U
[INitrogtycerin 200,000|| 454 U 476 U 476 U 476 U 454 U 454 U 435 U
Perchlorate 72,000|| 66 U 56 U 68 96 880 95 58 U
RDX 26,000" 454 U 735 476 U 454 U 784 476 U 417 U
Tetryl 410,000H 454 U 454 U 476 U 454 U 454 U 476 U 417 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 2 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB01 AS01-SB02 AS01-SB03 AS01-5B04 AS01-SBO05 AS01-SB06 AS01-SB07
Sample ID Industrial [l AS01-SS01-RO1X | AS01-SS02-R01X | AS01-SS03-RO1X | AS01-SS04-R01X | AS01-SS05-RO1X | AS01-SS06-RO1X | AS01-SS07-RO1X
Sample Date Adjusted 02/21/01 02/21/01 02/21/01 02/21/01 02/21/01 02/21/01 02/22/01
Chemical Name
Total Metals (MG/KG)
Aluminum 100,000 7,800 4,680 7,490 7,540 7,590 7,410 6,280
Antimony 41| 17 L 121 098 L 131 14L 11L 049 L
Arsenic 1.9 95 5 7.6 6.8 7.2 7.6 6.1
Barium 7,200 165 776 154 134 176 153 136
[lBerytium 200]| 12K 054 K 11K 1K 11K 1K 0.88 K
[lcadmium 100]| 0.71 0.7 0573 056 J 13 0.63 0.79
[lcatcium - NA NA NA NA NA NA NA
[lchromium 310 14.7 8.8 13.4 135 135 14.8 23.8
[lcobart 2,000 15.1 6.9 15 14.1 15 14.7 115
[lcopper 4,100 275 225 224 19.2 19.3 19.3 205
[lcyanide 2,000|| 0263 0197 0.46 J 0197 054 J 0283 02413
[liron 31,000(| 30,800 15,800 32,700 31,600 32,400 30,200 24,800
[lLead 400|| 39.3 1,730 25.2 34.3 55.2 26.9 25.9
[IMagnesium B NA NA NA NA NA NA NA
[IManganese 2,000|| 954 419 912 797 1,010 928 783
[Iercury 31| 0.09 0.08 0.05 0.05 0.04 0.05 0.05
[INicker 2,000|| 241 K 16 K 20.9 K 20.6 K 22 K 231K 20.8 K
Potassium B NA NA NA NA NA NA NA
Selenium 510 0473 033U 035U 036 U 033U 0443 033U
Silver 510 023 054 012U 012U 011U 012U 011U
Thallium 7.2 029 J 022U 0823 0343 0543 0793 0343
Tin 61,000 8 7.6 44 5.6 J 453 5.6 473
Vanadium 100|| 221 14.6 19.8 20.2 19.9 235 21.9
Zinc 31,000 108 K 271 K 73.6 K 100 K 75.6 K 98.9 K 86.3 K
\Wet Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA
Nitrate 160,000 35 11U 12U 15 45 12U 12U
[[rotal organic carbon (ToC) - 78,400 35,300 23,400 21,200 19,000 42,100 32,700
llo+ - 7.3 75 7.1 6.3 7.1 5.7 75
| Exceeds one or more criteria
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 3 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB08 AS01-SB09 ASO01-SB10 ASO01-SB11 ASO01-SB12 ASO01-SB13
Sample ID Industrial | AS01-SS08-RO1X | AS01-SS09-RO1X | AS01-SSO9P-ROLIX | AS01-SS10-ROIX | ASO1-SS11-ROLX | AS01-SS12-ROIX | AS01-SS13-ROIX
Sample Date Adjusted 02/21/01 02/22/01 02/22/01 02/22/01 02/22/01 02/22/01 02/22/01
Chemical Name

olatile Organic Compounds (UG/KG)
Acetone 92,000,000 12 12B 6U 8B 6B 6U 6U
Chioroform 1,000,000 6U 6U 6U 6U 6U 6U 6U
[[Methyt acetate 100,000,000§ NA NA NA NA NA NA NA
Methylene chioride 380,000] 9B 8B 9B 4B 158 108 3B
Tetrachloroethene 5,300' 6 U 6 U 6U 6U 6U 6U 6U
Trichloroethene 7,200' 6 U 6 U 6 U 6 U 3J 6 U 6 U
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 5,100,000| 400 U 390 U 410 U 400 U 360 U 380 U 410 U
2-Nitroaniline 310,000] 1,000 U 970 U 1,000 U 990 U 890 U 950 U 1,000 U
Benzo(a)anthracene 3,900' 400 U 390 U 24 ) 400 U 360 U 380 U 410 U
[[Benzo@pyrene 390] 400 U 24 3 410 U 400 U 360 U 380 U 410 U
[[Benzo(b)fiuoranthene 3,900] 400 U 390 U 410 U 400 U 360 U 380 U 410 U
[[Benzo(g.h.ijperytene 3,100,000f 400 U 390 U 410 U 400 U 360 U 380 U 410 U
[[caprotactam 51,000,000f NA NA NA NA NA NA NA
[lchrysene 390,000] 243 473 433 4213 360 U 263 373
[IDiethyiphthalate 82,000,000 400 U 390 U 410 U 400 U 360 U 380 U 410 U
[[Dimethyi phthalate 1,000,000,000 400 U 1,100 410 U 400 U 360 U 380 U 410 U
[[Fruoranthene 4,100,000§ 400 U 390 U 410 U 400 U 360 U 380 U 410 U
[[Naphthalene 2,000,000f 400 U 390 U 410 U 400 U 360 U 380 U 410 U
[Phenanthrene 3,100,000| 319 573 58 J 48 J 360 U 394 52 4
[PPyrene 3,100,000f 400 U 390 U 410 U 400 U 360 U 380 U 410 U
[Ibis(2-Ethylhexyhphthalate 200,000§ 400 U 390 U 410 U 400 U 360 U 380 U 410 U
Hn—Nitrosodiphenylamine 580,000' 400 U 390 U 410 U 400 U 360 U 380 U 410 U
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 19] 0.102 U 0.066 U 0.085 U 0.07 U 0.076 U 0.087 U 0.074 U
1,2,3,4,6,7,8-Heptachlorodibenzofuran 19§ 0.051 U 0.03 U 0.049 U 0.033 U 0.034 U 0.033 U 0.036 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19] 0.01 U 0.015 U 0.025 U 0.018 U 0.009 U 0.009 U 0.008 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19f 01U 0.046 U 0.073 U 0.073 U 0.079 U 0.062 U 0.05 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 4 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB08 AS01-SB09 AS01-SB10 AS01-SB11 AS01-SB12 AS01-SB13
Sample ID Industrial AS01-SS08-R01X AS01-SS09-R01X AS01-SS09P-R0O1X AS01-SS10-R01X AS01-SS11-R01X AS01-SS12-R01X AS01-SS13-R01X
Sample Date Adjusted 02/21/01 02/22/01 02/22/01 02/22/01 02/22/01 02/22/01 02/22/01
Chemical Name
1,2,3,6,7,8-Hexachlorodibenzofuran 0.19§ 0.009 U 0.013 U 0.022 U 0.015 U 0.008 U 0.008 U 0.007 U
1,2,3,7,8-Pentachlorodibenzofuran O.38I 0.068 U 0.037 U 0.033 U 0.049 U 0.054 U 0.073 U 0.031 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' 0.01 U 0.015 U 0.024 U 0.017 U 0.009 U 0.017 U 0.018 U
2,3,4,7,8-Pentachlorodibenzofuran 0.038| 0.059 U 0.031 U 0.029 U 0.042 U 0.046 U 0.063 U 0.027 U
2,3,7,8-Tetrachlorodibenzofuran 0.19| 0.008 U 0.007 U 0.006 U 0.005 U 0.004 U 0.006 U 0.006 U
Octachlorodibenzo-p-dioxin 190| 0.345 0.427 0.402 0.39 0.1 0.284 0.414
Octachlorodibenzofuran 190' 0.086 U 0.066 U 0.092 U 0.069 U 0.049 U 0.07 U 0.073 U
Total heptachlorodibenzo-p-dioxin - 0.102 U 0.066 U 0.085 U 0.07 U 0.076 U 0.087 U 0.074 U
Total heptachlorodibenzofuran = 0.051 U 0.03 U 0.049 U 0.033 U 0.034 U 0.033 U 0.036 U
Total hexachlorodibenzo-p-dioxin - 01U 0.046 U 0.073 U 0.073 U 0.079 U 0.062 U 0.05 U
Total hexachlorodibenzofuran = 0.009 U 0.013 U 0.022 U 0.015 U 0.008 U 0.008 U 0.007 U
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA
Total pentachlorodibenzofuran = NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran = NA NA NA NA NA NA NA
Explosives (UG/KG)
1,3,5-Trinitrobenzene 3,100,0004 435 R 417 R 454 R 417 R 417 R 454 R 417 R
2,4-Dinitrotoluene 200,000' 400 U 390 U 410 U 400 U 360 U 380 U 410 U
2,6-Dinitrotoluene 100,000' 400 U 390 U 410 U 400 U 360 U 380 U 410 U
HMX 5,100|OOOI 258 J 417 U 454 U 124 J 506 130 J 417 U
[INitroglycerin 200,000§ 454 U 417 U 476 U 435 U 435 U 435 U 417 U
Perchlorate 72,000' 63 U 60 U 63 U 61 U 58 U 62 U 64 U
RDX 26,000' 435 U 417 U 454 U 417 U 417 U 454 U 417 U
Tetryl 410,000H 435 U 417 U 454 U 417 U 417 U 454 U 417 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 5 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SBO08 AS01-5B09 AS01-5B10 AS01-SB11 AS01-5B12 AS01-5B13
Sample ID Industrial | AS01-SS08-RO1X | AS01-SS09-RO1X | AS01-SSO9P-RO1X | AS01-SS10-ROIX | ASO01-SS11-ROIX | AS01-SS12-R01X | AS01-SS13-RO1X
Sample Date Adjusted 02/21/01 02/22/01 02122101 02/22/01 02122101 02122101 02/22/01
Chemical Name
Total Metals (MG/KG)
Aluminum 100,000 7,320 9,240 9,800 8,350 9,510 7,950 10,400
Antimony 41 0.96 L 11L 0.87 L 14L 081 L 19 L 0.82 L
Arsenic 1.9 6.9 7.4 7.4 6.8 6.6 73 7.8
Barium 7,200 185 219 239 208 161 213 181
[lBerytium 200] 11K 12K 12K 11K 0.99 K 11K 12K
[lcadmium 100§ 0.63 1 0.77 0.67 0.71 0.81 0.72
[lcatcium - NA NA NA NA NA NA NA
[lchromium 310f 127 14.6 15 13.2 15.7 14 16
[lcopart 2,000 13.6 145 K 14.4 K 15 K 15 K 14.6 16.5 K
[lcopper 4,100§ 18.1 215 216 17.9 176 19.7 20.7
[lcyanide 2,000f 037 0.26 J 035 035 0.06 U 0333 0233
[liron 31,0004 28,200 28,900 29,200 30,100 33,200 30,700 33,200
[lLead 400] 30 38 3.3 295 96.9 53.4 25
[[Magnesium - NA NA NA NA NA NA NA
[(Manganese 2,000f 982 1,080 1,120 999 730 1,120 1,050
[Mercury 31 0.05 0.07 0.08 0.05 0.04 0.05 0.06
[INickel 2,000f 211K 25 25.6 22.3 334 22.8 K 28.1
Potassium - NA NA NA NA NA NA NA
Selenium s10f 0373 0.36 U 038U 036 U 033U 053 038U
Silver s10f 012U 012U 013U 012U 0.26 J 012U 013U
Thallium 7.2| 0.68 J 0.68 J 0.46 J 0.78 J 113 024U 0.88 J
Tin 61,0004 473 5.6 J 6 433 413 473 491

anadium 100§ 197 24.6 25 225 214 20.1 33.1
Zinc 31,0004 748 K 116 K 103 K 78 K 925 K 83.3 K 93.4 K

et Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA
Nitrate 160,000§ 13U 15 13U 4.2 12U 16 17
[[Totat organic carbon (ToC) - 31,300 42,800 42,800 30,400 7,420 29,300 23,900
Ll - 6.5 7 6.8 7.6 6.9 6.9 75
| Exceeds one or |

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 6 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB14 AS01-SB15 AS01-SB16 AS01-SB17 AS01-SB18 AS01-SB19
Sample ID Industrial | AS01-SS14-R01X | AS01-SS15-R01X | AS01-SS16-R01X | AS01-SS16P-ROIX | AS01-SS17-RO1X | AS01-SS18-R01X | AS01-SS19-R0O1X
Sample Date Adjusted 02/21/01 02/21/01 02/22/01 02/22/01 02/22/01 02/22/01 02/22/01
Chemical Name

olatile Organic Compounds (UG/KG)
Acetone 92,000,000 8B 6U 6U 6U 6U 6U 6U
(Chloroform 1,000,000§ 6U 6U 6U 6U 6U 6U 6U
[[Methyt acetate 100,000,000§ NA NA NA NA NA NA NA
Methylene chloride 380,000' 6B 3B 5B 8B 6B 4B 5B
Tetrachloroethene 5,300' 6U 6 U 6U 6 U 6U 6U 6U
Trichloroethene 7,200' 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 5,100,000 410 U 380 UJ 380 U 380 U 380 U 380 UL 20
2-Nitroaniline 310,000] 1,000 U 960 U 940 U 950 U 960 U 950 UL 990 UJ
Benzo(a)anthracene 3,900' 301J 380 UJ 291 380 U 380 U 380 U 49 J
[[Benzo(@pyrene 390] 27 3 380 UJ 29 J 24 3 380 U 380 UL 403
[[Benzo(b)fiuoranthene 3,900] 410 UJ 380 UJ 380 UJ 380 U 380 U 380 UL 400 UJ
[[Benzo(g.h.ijperytene 3,100,000f 410 UJ 380 UJ 380 UJ 380 U 380 U 380 UL 400 UJ
[[caprotactam 51,000,000f NA NA NA NA NA NA NA
[lchrysene 390,000{ 51 38 J 479 403 380 U 380 U 78
[IDiethyiphthalate 82,000,000 410 U 380 U 380 U 380 U 380 U 380 U 400 UJ
[[Dimethyi phthalate 1,000,000,000, 1,600 380 U 380 U 380 U 380 U 380 U 400 UJ
[[Fruoranthene 4,100,000§ 410 UJ 380 UJ 380 U 380 U 380 U 380 UL 400 UJ
[[Naphthalene 2,000,000f 410 U 380 U 380 U 380 U 380 U 380 UL 400 U
[Phenanthrene 3,100,000| 53 J 45 62 J 49 380 U 380 UL 120 J
[PPyrene 3,100,000f 410 UJ 380 UJ 380 U 380 U 380 U 380 U 400 UJ
[Ibis(2-Ethylhexyhphthalate 200,000§ 870 J 74 3 250 J 380 U 380 U 380 U 1,100 J
Hn-Nitrosodiphenylamine 580,000 410 UJ 380 UJ 380 U 380 U 380 U 380 UL 400 UJ
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9 0.071 U 0.098 U 0.795 U 0.076 U 0.081 U 0.073 U 0.072 U
1,2,3,4,6,7,8-Heptachlorodibenzofuran 19§ 0.038 U 0.053 U 0.389 U 0.043 U 0.047 U 0.037 U 0.035 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19] 0.019 U 0.011 U 0.208 U 0.022 U 0.024 U 0.009 U 0.019 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19f 0.07 U 0.095 U 0.595 U 0.064 U 0.058 U 0.074 U 0.062 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 7 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB14 AS01-SB15 AS01-SB16 AS01-SB17 AS01-SB18 AS01-SB19
Sample ID Industrial AS01-SS14-R01X AS01-SS15-R01X AS01-SS16-R01X AS01-SS16P-R01X AS01-SS17-R01X AS01-SS18-R01X AS01-SS19-R01X
Sample Date Adjusted 02/21/01 02/21/01 02/22/01 02/22/01 02/22/01 02/22/01 02/22/01
Chemical Name
1,2,3,6,7,8-Hexachlorodibenzofuran 0.19§ 0.017 U 0.01 U 0.18 U 0.019 U 0.021 U 0.008 U 0.016 U
1,2,3,7,8-Pentachlorodibenzofuran O.38I 0.031 U 0.054 U 0.393 U 0.051 U 0.051 U 0.048 U 0.03 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' 0.019 U 0.027 U 0.196 U 0.022 U 0.024 U 0.019 U 0.018 U
2,3,4,7,8-Pentachlorodibenzofuran 0.038| 0.027 U 0.047 U 0.339 U 0.044 U 0.044 U 0.041 U 0.026 U
2,3,7,8-Tetrachlorodibenzofuran 0.19| 0.005 U 0.006 U 0.045 U 0.006 U 0.004 U 0.004 U 0.005 U
Octachlorodibenzo-p-dioxin 190| 0.354 0.215 0.303 0.297 0.309 0.358 0.515
(Octachlorodibenzofuran 190' 0.023 J 0.063 U 0.709 U 0.072 U 0.096 U 0.061 U 0.079 U
Total heptachlorodibenzo-p-dioxin - 0.071 U 0.098 U 0.795 U 0.076 U 0.081 U 0.073 U 0.072 U
Total heptachlorodibenzofuran = 0.038 U 0.053 U 0.389 U 0.043 U 0.047 U 0.037 U 0.035 U
Total hexachlorodibenzo-p-dioxin - 0.07 U 0.095 U 0.595 U 0.064 U 0.058 U 0.074 U 0.062 U
Total hexachlorodibenzofuran = 0.017 U 0.01 U 0.18 U 0.019 U 0.021 U 0.008 U 0.016 U
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA
Total pentachlorodibenzofuran = NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran = NA NA NA NA NA NA NA
Explosives (UG/KG)
1,3,5-Trinitrobenzene 3,100,0004 410 U 380 UJ 417 R 454 R 417 R 476 R 400 U
2,4-Dinitrotoluene 200,000' 410 U 380 U 380 U 380 U 380 U 380 U 400 UJ
2,6-Dinitrotoluene 100,000' 410 U 380 U 380 U 380 U 380 U 380 U 400 UJ
HMX 5,100|OOOI 454 U 454 U 417 U 454 U 417 U 269 J 123 J
[INitroglycerin 200,000§ 454 U 435 U 476 U 454 U 454 U 417 U 417 U
Perchlorate 72,000' 63 U 61 U 59 U 59 U 220 62 U 62 U
RDX 26,000' 454 U 454 U 417 U 454 U 417 U 476 U 435 U
Tetryl 410,000H 454 U 454 U 417 U 454 U 417 U 476 U 435 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 8 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-5B14 AS01-SB15 AS01-5B16 AS01-5B17 AS01-5B18 AS01-5B19
Sample ID Industrial | AS01-SS14-R01X | AS01-SS15-R01X | AS01-SS16-R01X | AS01-SS16P-RO1X | AS01-SS17-ROIX | AS01-SS18-RO1X | AS01-SS19-RO1X
Sample Date Adjusted 02/21/01 02/21/01 02/22/01 02/22/01 02122101 0222101 02/22/01
Chemical Name
Total Metals (MG/KG)
Aluminum 100,000 8,200 8,440 7,530 6,700 6,350 8,960 8,760
Antimony 41 16 L 121 05 L 045 L 0.23 UL 088 L 025 L
Arsenic 1.9 6.4 6.5 6.4 6.5 6.4 6.5 6.7
Barium 7,200 144 161 134 136 147 187 129
[lBerytium 200] 09 K 0.98 K 0.89 K 0.89 K 091 K 1K 0.85 K
[lcadmium 100§ 0.92 10.9 0.62 073 0.65 0.72 0.84
[lcatcium - NA NA NA NA NA NA NA
[lchromium 310f 135 13.6 115 10.8 10.8 13 12.7
[lcopart 2,000 116 K 117 K 10.6 K 10.7 K 114 K 114 K 10
[lcopper 4,100§ 29 27.2 17.3 17.4 17 18.7 228
[lcyanide 2,000f 0343 031 0273 0211 03J 035 0413
Iron 31,0004 24,600 24,800 22,600 22,800 23,900 24,800 21,300
[lLead 400] 101 75.8 26.6 25.8 30.4 134 184
[[Magnesium - NA NA NA NA NA NA NA
[(Manganese 2,000f 741 77 672 712 813 915 674
[Mercury 31 0.06 0.06 0.04J 0.04 0.06 0.38 0.09
[INickel 2,000 221 22.7 21 176 185 213 22.8 K
Potassium - NA NA NA NA NA NA NA
Selenium s10f 037U 0.55 J 035U 036 U 035U 035U 037U
Silver s10f 033 033 012U 012U 012U 012U 029 J
Thallium 7.2| 0373 0.45 J 024U 046 J 0.49 J 023U 0.62 J
Tin 61,0004 843 5.8 553 5.5 433 491 6
anadium 100§ 26.6 31.2 17.2 16.1 24.9 24.4 36.7
Zinc 31,0004 223 K 121 K 65.5 K 64 K 68.8 K 97 K 116 K
et Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA
Nitrate 160,000§ 4.2 47 17 14 3 21 25
[[Totat organic carbon (ToC) - 41,400 42,700 19,300 24,300 35,000 38,100 35,300
Ll - 75 7.6 7.8 7.9 7.6 7.7 7.6
| Exceeds one or |
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
Page 9 of 18

L - Reported value may be biased low




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-5B20 AS01-5B63 AS01-5B64 AS01-5B65 AS01-5B66 AS01-5B67 AS01-5B68
Sample ID Industrial | AS01-SS20-R01X | AS01-SS63-0-05 | AS01-SS64-0-0.5 | AS01-SS65-0-05 | AS01-SS66-0-0.5 | AS01-SS67-0-05 | AS01-SS68-0-0.5
Sample Date Adjusted 0222101 09/22/04 09/22/04 09/22/04 09/23/04 09/23/04 09/23/04
Chemical Name

\Volatile Organic Compounds (UG/KG)

Acetone 92,000,000f 108 268 228 248 268 2B 518
Chloroform 1,000,000f 6U 14U 12U 11U 13U 13U 12U
[[ethyt acetate 100,000,000§ NA 14U 12U 1.2 13U 13U 1.7
Methylene chioride 380,000§ 28 3B 428 3B 758 718 828
Tetrachloroethene 5,300' 6 U 14 U 12 U 11U 13 U 13 U 12 U
Trichloroethene 7,200] 6U 163 12U 66 13U 13U 12U
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 5,100,000 400 UJ 450 U 390 U 390 U 440 U 370 U 390 U
2-Nitroaniline 310,000§ 1,000 U 1,100 U 990 U 970 U 1,100 U 940 U 980 U
Benzo(a)anthracene 3,900} 400 UJ 450 U 390 U 390 U 440 U 370 U 390 U
[[Benzo(@pyrene 390] 237 450 U 390 U 390 U 440 U 370 U 390 U
[[Benzo(b)fiuoranthene 3,900} 400 UJ 450 U 390 U 390 U 440 U 370 U 390 U
[[Benzo(g,h.iyperylene 3,100,000} 400 UJ 450 U 390 U 390 U 440 U 370 U 390 U
[lcaprotactam 51,000,000f NA 450 U 390 U 390 U 440 U 46 390 U
[lchrysene 390,000] 40 J 450 U 390 U 390 U 440 U 370 U 390 U
[Diethyiphthalate 82,000,000f 400 U 450 U 390 U 390 U 440 U 2703 390 U
[[pimethy! phthatate 1,000,000,000f 400 U 450 U 390 U 390 U 440 U 520 390 U
[[Fuoranthene 4,100,000] 400 U 450 U 390 U 390 U 440 U 370 U 390 U
[INaphthalene 2,000,000} 400 U 450 U 390 U 390 U 440 U 370 U 390 U
[lPhenanthrene 3,100,000 49 450 U 390 U 390 U 440 U 370 U 390 U
[lPyrene 3,100,000} 400 UJ 450 U 390 U 390 U 440 U 370 U 390 U
[Ibis(2-Ethyihexytphthalate 200,000§ 400 UJ 450 U 390 U 390 U 440 U 140 B 390 U
Hn-NitrosodiphenyIamine 580,000} 400 U 450 U 390 U 390 U 440 U 370 U 390 U
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9} 0.102 U 0.004 J 0.039 0.031 0.0094 0.0062 0.016
1,2,3,4,6,7,8-Heptachlorodibenzofuran 19§ 0.053 U 4.20E-04 U 0.018 0.0097 6.20E-04 U 0.0081 0.0038 J
1,2,3,4,7,8-Hexachlorodibenzofuran 0.10§ 0.027 U 3.60E-04 U 0.005 J 0.0026 U 0.0012 U 0.0041 J 0.0016 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19) 0.162 U 5.60E-04 U 0.0025 U 0.0029 U 0.0015 U 9.80E-04 U 7.70E-04 U

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected

Page 10 of 18




TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB20 AS01-SB63 AS01-SB64 AS01-SB65 AS01-SB66 AS01-SB67 AS01-SB68
Sample ID Industrial AS01-SS20-R01X AS01-SS63-0-0.5 AS01-SS64-0-0.5 AS01-SS65-0-0.5 AS01-SS66-0-0.5 AS01-SS67-0-0.5 AS01-SS68-0-0.5
Sample Date Adjusted 02/22/01 09/22/04 09/22/04 09/22/04 09/23/04 09/23/04 09/23/04
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) 0.023 U 3.60E-04 U 0.0026 U 0.0018 U 0.0011 U 0.003 J 5.80E-04 U
1,2,3,7,8-Pentachlorodibenzofuran 0.38' 0.086 U 4.50E-04 U 0.0026 U 0.0015 U 8.50E-04 U 0.0032 J 8.80E-04 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' 0.027 U 3.10E-04 U 0.002 U 1.00E-03 U 8.60E-04 U 0.0019 U 4.00E-04 U
2,3,4,7,8-Pentachlorodibenzofuran 0.038I 0.074 U 5.20E-04 U 0.0022 U 0.0011 U 8.60E-04 U 0.0031 J 7.70E-04 U
2,3,7,8-Tetrachlorodibenzofuran 0.19' 0.009 U 3.00E-04 U 0.0033 0.0018 6.00E-04 U 0.0026 0.0017
Octachlorodibenzo-p-dioxin 190' 0.369 0.13 0.49 0.38 0.28 0.05 0.47
Octachlorodibenzofuran 190 0.12 U 0.0011 U 0.023 0.016 0.0017 U 0.013 0.014
Total heptachlorodibenzo-p-dioxin - 0.102 U 0.01 0.083 0.06 0.023 0.012 0.036
Total heptachlorodibenzofuran - 0.053 U 5.70E-04 U 0.031 0.019 9.50E-04 U 0.012 0.0075
Total hexachlorodibenzo-p-dioxin - 0.162 U 5.60E-04 U 0.014 0.011 0.0017 U 0.0088 0.0022 U
Total hexachlorodibenzofuran - 0.023 U 3.70E-04 U 0.014 0.0033 0.0013 U 0.011 0.0016 U
Total pentachlorodibenzo-p-dioxin - NA 7.90E-04 U 0.0015 U 0.0013 U 0.0021 U 0.0045 0.0011 U
Total pentachlorodibenzofuran - NA 5.20E-04 U 0.009 0.0042 9.30E-04 U 0.012 0.0012 U
Total tetrachlorodibenzo-p-dioxin - NA 4.00E-04 U 0.0051 6.90E-04 U 7.00E-04 U 0.01 5.00E-04 U
Total tetrachlorodibenzofuran - NA 3.00E-04 U 0.033 0.019 6.00E-04 U 0.019 0.0025
Explosives (UG/KG)

1,3,5-Trinitrobenzene 3,100,0000 400 U 250 U 2,500 U 26 J 250 U 250 U 250 U
2,4-Dinitrotoluene 200,000' 400 U 250 U 2,500 U 250 U 250 U 250 U 250 U
2,6-Dinitrotoluene 100,000' 400 U 250 U 2,500 U 250 U 250 U 250 U 250 U
HMX 5|100,000| 435 U 190 J 51,000 2,200 1,300 1,300 500 U
"Nitroglycerin 200,000' 454 U 2,500 U 98,000 2,500 U 2,500 U 2,500 U 2,500 U
Perchlorate 72,000' 63 U 547 U 31,300 47 U 529 U 454 U 473 U
RDX 26,000' 435 U 49 16,000 1,700 170 J 460 J 500 U
Tetryl 410,000' 435 U 650 U 6,500 U 650 U 650 U 650 U 650 U

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-5B20 AS01-5B63 AS01-5B64 AS01-5B65 AS01-5B66 AS01-5B67 AS01-5B68
Sample ID Industrial | AS01-SS20-R01X | AS01-SS63-0-05 | AS01-SS64-0-0.5 | AS01-SS65-0-05 | AS01-SS66-0-0.5 | AS01-SS67-0-05 | AS01-SS68-0-0.5
Sample Date Adjusted 02/22/01 09/22/04 09/22/04 09/22/04 09/23/04 09/23/04 09/23/04
Chemical Name

Total Metals (MG/KG)

Aluminum 100,000 8,130 8,040 8,220 6,580 7,670 19,000 6,100
Antimony 41 131 0.74 UL 0.64 UL 0.63 UL 0.71 UL 0.61 UL 0.64 UL
Arsenic 1.9 7.6 7.5 6.8 6.7 6.5 3.4 6.5
Barium 7,200 208 187 255 159 212 86 103
[lBerytium 200] 11K 1B 118 0.87 B 118 0.28 B 0.83 B
[lcadmium 100§ 0.74 0158 0138 0178 0288 0358 0228
[lcaicium - NA 1,610 1,250 2,090 2,040 202,000 7,330
[lchromium 310| 13.7 13.2 135 11.4 12.7 8.1 104
[lcobart 2,000) 13.7 1343 14.3 124 14.4 364 11.6
[lcopper 4,100} 20.7 20.7 18 19.9 176 L 1,820 L 172 L
[lcyanide 2,000] 0.29 J 0253 0133 0213 029 L 017 L 059 UL
[liron 31,000| 28,400 27,000 27,800 24,300 28,600 8,980 23,400
[lLead 400] 58.1 64.9 16.2 65.7 1413 138 J 444
[IMagnesium - NA 9473 1,000 J 831 1,070 J 15,900 1,160 J
[IManganese 2,000] 1,090 941 1,120 879 1,070 208 520
[Iercury 31 0.08 013 0.067 J 0.077 J 0.066 UL 0.092 L 0.06 L
[INicker 2,000] 24.3 K 23.9 24 19.2 24 95 174
Potassium - NA 985 J 1,040 J 8143 1,010 J 8373 7623
Selenium s10f 0373 0.63 U 0.55 U 054U 0.61 UL 0.52 UL 0.54 UL
Silver s10f 012U 027U 024U 023U 0.26 U 0.25J 0.26 J
Thallium 7.2} 0.87 J 22L 23 L 141 13U 11U 11U
Tin 61,000] 5.1 NA NA NA NA NA NA
Vanadium 100§ 237 18.1 17.1 15.6 171 1033 135
Zinc 31,000| 85.6 K 77.2 72.3 62.2 65.1 K 105 K 67.3 K
\Wet Chemistry (MG/KG)

%% Moisture - NA 26.9 15.8 14.9 24.4 118 155
Nitrate 160,000§ 9.9 NA NA NA NA NA NA
[[rotal organic carbon (ToC) - 47,300 11,000 12,000 13,000 9,300 2,400 11,000

- 7.2 6.4 48 5.8 7.2 7.7 7.3

e

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one or 1

R - Unreliable result
U - Analyte not detected
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-5B69 AS01-SB70 BG-010/010S/053 | BG-025/0255/048 | BG-033/033S | BG-034/034S | BG-055/055S
Sample ID Industrial | AS01-SS69-0-05 | AS01-SS69P-0-05 | AS01-SS70-0-0.5 | HCS-BG-10S HCS-BG-25S | HCS-BG-33S | HCS-BG-34S | HCS-BG-55S
Sample Date Adjusted 09/23/04 09/23/04 09/23/04 06/20/94 06/20/94 06/20/94 06/20/94 06/20/94
Chemical Name

olatile Organic Compounds (UG/KG)
Acetone 92,000,000 120 B 180 B 188 17 R 13 R 14R 1R 11U
Chloroform 1,000,000f 540 UJ 680 UJ 12 UJ 1R 2R 14 R 1R 13
[[Methyt acetate 100,000,000§ 540 UJ 733 12 UJ NA NA NA NA NA
Methylene chloride 380,000§ 320 B 400 B 928 1R 7R 14R 1R 43
Tetrachloroethene 5,300] 4103 4203 12 UJ 1R 13 R 14 R 1R 11U
Trichloroethene 7,200] 870 J 1,400 J 38 J 2R 3R 14R 1R 73
Semi-volatile Organic Compounds (UG/KG)
1,1-Bipheny 5,100,000| 390 U 390 U 410 U NA NA NA NA NA
2-Nitroaniline 310,000 980 U 990 U 1,000 U NA NA NA NA NA
Benzo(a)anthracene 3,900' 390 U 40 J 410 U NA NA NA NA NA
[[Benzo(@pyrene 390] 390 U 48 J 410 U NA NA NA NA NA
[[Benzo(b)fiuoranthene 3,900] 390 U 68 J 410 U NA NA NA NA NA
[[Benzo(g.h.ijperylene 3,100,000f 390 U 65 J 410 U NA NA NA NA NA
[[caprotactam 51,000,000f 390 U 390 U 419 NA NA NA NA NA
[[chrysene 390,000] 390 U 81J 410 U NA NA NA NA NA
[IDiethyiphthalate 82,000,000 390 U 390 U 410 U NA NA NA NA NA
[[Dimethyt phthatate 1,000,000,000 390 U 390 U 410 U NA NA NA NA NA
[[Fruoranthene 4,100,000§ 390 U 873 410 U NA NA NA NA NA
[[Naphthalene 2,000,000f 390 U 390 U 410 U NA NA NA NA NA
[Phenanthrene 3,100,000| 390 U 623 410 U NA NA NA NA NA
[PPyrene 3,100,000f 390 U 100 J 410 U NA NA NA NA NA
[Ibis(2-Ethylhexyhphthalate 200,000§ 390 U 1,300 410 U NA NA NA NA NA
Hn—Nitrosodiphenylamine 580,000' 390 U 390 U 410 U NA NA NA NA NA
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 199 0.033 0.008 0.1 NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.9I 0.016 0.0039 J 0.013 NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' 0.007 0.0014 U 0.0049 J NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19f 0.0016 U 0.0014 U 0.0041 J NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB69 AS01-SB70 BG-010/010S/053 | BG-025/025S/048 BG-033/033S BG-034/034S BG-055/055S
Sample ID Industrial AS01-SS69-0-0.5 AS01-SS69P-0-0.5 AS01-SS70-0-0.5 HCS-BG-10S HCS-BG-25S HCS-BG-33S HCS-BG-34S HCS-BG-55S
Sample Date Adjusted 09/23/04 09/23/04 09/23/04 06/20/94 06/20/94 06/20/94 06/20/94 06/20/94
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19§ 0.0042 J 0.0013 U 0.0033 J NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran O.38I 0.0049 J 0.0015 U 0.0021 U NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' 0.0037 J 9.60E-04 U 0.0023 U NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038| 0.005 J 0.0016 U 0.002 U NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19| 0.0046 0.0011 J 0.0022 NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| 0.87 0.057 13 NA NA NA NA NA
(Octachlorodibenzofuran 190' 0.038 0.0038 U 0.054 NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - 0.071 0.017 0.2 NA NA NA NA NA
Total heptachlorodibenzofuran = 0.028 0.0039 0.026 NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - 0.017 0.014 0.037 NA NA NA NA NA
Total hexachlorodibenzofuran = 0.032 0.0014 U 0.022 NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - 0.0028 U 0.0033 U 0.003 U NA NA NA NA NA
Total pentachlorodibenzofuran = 0.037 0.0024 U 0.012 NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - 0.0062 0.0064 0.0038 NA NA NA NA NA
Total tetrachlorodibenzofuran = 0.031 0.0077 0.012 NA NA NA NA NA
Explosives (UG/KG)

1,3,5-Trinitrobenzene 3,100,0004 500 U 750 U 250 U NA NA NA NA NA
2,4-Dinitrotoluene 200,000' 500 U 750 U 250 U NA NA NA NA NA
2,6-Dinitrotoluene 100,000' 500 U 750 U 250 U NA NA NA NA NA
HMX 5,100.000' 11,000 20,000 420 J NA NA NA NA NA
[INitroglycerin 200,000§ 2,500 U 2,500 U 2,500 UJ NA NA NA NA NA
Perchlorate 72,000' 42.2 51.8 49.6 U NA NA NA NA NA
RDX 26,000' 1,400 2,100 2107 NA NA NA NA NA
Tetryl 410,000H 1,300 U 2,000 U 650 U NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated

K - Reported value may be biased high
L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning
Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station 1D RBC-Soil AS01-5B69 AS01-SB70 | BG-010/010S/053 | BG-025/0255/048 | BG-033/033S | BG-034/034S | BG-055/0555
Sample ID Industrial | AS01-S569-0-05 | AS01-SS69P-0-05 | AS01-SS70-0-0.5 | HCS-BG-10S HCS-BG-25S | HCS-BG-33S | HCS-BG-34S | HCS-BG-55S
Sample Date Adjusted 09/23/04 09/23/04 09/23/04 06/20/94 06/20/94 06/20/94 06/20/94 06/20/94
Chemical Name
Total Metals (MG/KG)
Aluminum 100,000 5,280 8,010 7,190 NA NA NA NA NA
Antimony 41 0.64 UL 0.64 UL 25 L NA NA NA NA NA
Arsenic 1.9 48 6.7 5.2 NA NA NA NA NA
Barium 7,200 59.9 126 91.3 NA NA NA NA NA
[lBerytium 200] 044 B 0.88 B 073 B NA NA NA NA NA
[lcadmium 100§ 026 B 0.58 J 0.36 B NA NA NA NA NA
[lcatcium 1 192,000 5,050 19,000 NA NA NA NA NA
[lchromium 310f 8 12.7 10.9 NA NA NA NA NA
[lcopart 2,000 6.6 J 13.3 102 J NA NA NA NA NA
[lcopper 4,100§ 151 L 68.1 L 189 L NA NA NA NA NA
[lcyanide 2,000f 059 UL 0.59 UL 0.62 UL NA NA NA NA NA
[liron 31,0004 13,400 24,800 22,500 NA NA NA NA NA
[lLead 400] 58.7J 106 J 387 J NA NA NA NA NA
[[Magnesium 1 18,400 1,180 J 3,480 NA NA NA NA NA
[(Manganese 2,000f 341 665 543 NA NA NA NA NA
[Mercury 31 013 L 0.16 L 7.2 NA NA NA NA NA
[INickel 2,000f 12.7 23 145 NA NA NA NA NA
Potassium - 9793 1,020 J 720 3 NA NA NA NA NA
Selenium s10f 0.54 UL 0.55 UL 057 UL NA NA NA NA NA
Silver s10f 039 J 3 057 J NA NA NA NA NA
Thallium 7.2| 11U 11U 12U NA NA NA NA NA
Tin 61,000f NA NA NA NA NA NA NA NA
anadium 100§ 113 19.9 147 NA NA NA NA NA
Zinc 31,0004 57.2 K 96.4 K 78.4 K NA NA NA NA NA
et Chemistry (MG/KG)
%% Moisture - 155 16 19.4 NA NA NA NA NA
Nitrate 160,000] NA NA NA NA NA NA NA NA
"Total organic carbon (TOC) - 8,700 14,000 9,100 NA NA NA NA NA
Ll - 7.6 7.9 75 NA NA NA NA NA

| Exceeds one or |

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BP-01 BP-02 BP-03 BP-04 BP-05 BP-06 BP-07 BP-08
Sample ID Industrial HCS-BP-1 HCS-BP-2 HCS-BP-3 HCS-BP-4 | HCS-BP-4/DUP| HCS-BP-5 HCS-BP-6 HCS-BP-7 HCS-BP-8
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name

olatile Organic Compounds (UG/KG)
[Acetone 92,000,000 NA NA NA NA NA NA NA NA NA
Chloroform 1,000,000 NA NA NA NA NA NA NA NA NA
[[Methyt acetate 100,000,000f  NA NA NA NA NA NA NA NA NA
Methylene chloride 380,000' NA NA NA NA NA NA NA NA NA
Tetrachloroethene 5,300' NA NA NA NA NA NA NA NA NA
Trichloroethene 7,200' NA NA NA NA NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 5,100,0004 NA NA NA NA NA NA NA NA NA
2-Nitroaniline 310,000' 1,900 U 1,900 U 1,900 U 2,000 U 2,100 U 94 J 1,900 U 13,000 J 2,300 U
Benzo(a)anthracene 3,900' 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Benzo(a)pyrene 390| 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Benzo(b)ﬂuoramhene 3,900' 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Benzo(g,h,i)perylene 3,100,000' 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
[[caprotactam 51,0000000  NA NA NA NA NA NA NA NA NA
"Chrysene 390,000' 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Diethylphthalate 82,000,000 380 U 390 U 390 U 410 U 430 U 92 390 U 4,300 U 480 U
"Dimethyl phthalate 1,000,000,000 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Fluoranthene 4,100,000§ 380 U 42 ] 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Naphthalene 2,000,000' 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Phenanthrene 3,100,000' 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
"Pyrene 3,100,000' 380 U 390 U 390 U 410 U 430 U 400 U 390 U 4,300 U 480 U
||biS(Z-Ethylhexyl)phthalate 200,ooo| 1,600 390 U 390 U 410 U 59 J 290 J 41 1,400 J 480 U
Hn—Nitrosodiphenylamine 580,000' 160 J 390 U 390 U 410 U 430 U 400 U 390 U 3,000 J 480 U
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 199 NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.9' NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19| NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19| NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BP-01 BP-02 BP-03 BP-04 BP-05 BP-06 BP-07 BP-08
Sample ID Industrial HCS-BP-1 HCS-BP-2 HCS-BP-3 HCS-BP-4 | HCS-BP-4/DUP| HCS-BP-5 HCS-BP-6 HCS-BP-7 HCS-BP-8
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.194 NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran O.38I NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19| NA NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038| NA NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19| NA NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| NA NA NA NA NA NA NA NA NA
(Octachlorodibenzofuran 190' NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran = NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran = NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran = NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran = NA NA NA NA NA NA NA NA NA
Explosives (UG/KG)

1,3,5-Trinitrobenzene 3,100,0008 250 U 250 U 250 U 250 U 250 U 250 U 250 U 30,000 250 U
2,4-Dinitrotoluene 200,000' 720 J 390 U 390 U 410 U 430 U 400 U 390 U 510 U 480 U
2,6-Dinitrotoluene 100,000' 130 J 390 U 390 U 410 U 430 U 400 U 390 U 510 U 510 U
HMX 5,100.000' 7,600 4,600 2,200 U 2,300 2,200 U 3,900 14,000 12,000 2,200 U
[INitroglycerin 200,000f  NA NA NA NA NA NA NA NA NA
Perchlorate 72,000' NA NA NA NA NA NA NA NA NA
RDX 26,000' 6,600 7,300 2,600 2,100 2,100 5,100 34,000 2,800 2,800
Tetryl 410,000H 650 UJ 650 UJ 650 UJ 650 UJ 650 UJ 650 UJ 650 UJ 540 J 650 UJ

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-4

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil BP-01 BP-02 BP-03 BP-04 BP-05 BP-06 BP-07 BP-08
Sample ID Industrial | HCS-BP-1 | HCS-BP-2 | HCS-BP-3 | HCS-BP-4 |HCS-BP-4/DUP| HCS-BP-5 | HCS-BP-6 | HCS-BP-7 | HCs-BP-8
Sample Date Adjusted | 071392 | o7nse2 | o7nswmz | o7nsiez 07/13/92 071392 | o7nsm2 | omnsmz | o7nsioe
Chemical Name
Total Metals (MG/KG)
Aluminum 100000f  NA NA NA NA NA NA NA NA NA
Antimony al  nNa NA NA NA NA NA NA NA NA
Arsenic 19 N NA NA NA NA NA NA NA NA
Barium 72000  NA NA NA NA NA NA NA NA NA
[lBerytium 2000  Na NA NA NA NA NA NA NA NA
[lcadmium 100 NA NA NA NA NA NA NA NA NA
[lcatcium - NA NA NA NA NA NA NA NA NA
[lchromium si0f  NA NA NA NA NA NA NA NA NA
[lcopart 2000  NA NA NA NA NA NA NA NA NA
[lcopper 4100  NA NA NA NA NA NA NA NA NA
[lcyanide 2000  NA NA NA NA NA NA NA NA NA
[liron 31,0000  NA NA NA NA NA NA NA NA NA
[Lead q00]  nNa NA NA NA NA NA NA NA NA
[[Magnesium - NA NA NA NA NA NA NA NA NA
[(Manganese 2000  NA NA NA NA NA NA NA NA NA
[Mercury a1l NA NA NA NA NA NA NA NA NA
[INickel 2000  NA NA NA NA NA NA NA NA NA
Potassium - NA NA NA NA NA NA NA NA NA
Selenium s:0f  NA NA NA NA NA NA NA NA NA
Silver s:0f NA NA NA NA NA NA NA NA NA
Thallium 72l NA NA NA NA NA NA NA NA NA
Tin 61,0000  NA NA NA NA NA NA NA NA NA
anadium 100 NA NA NA NA NA NA NA NA NA
Zinc 31,000  NA NA NA NA NA NA NA NA NA
et Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA NA NA
Nitrate 1600000  NA NA NA NA NA NA NA NA NA
[rotal organic carbon (Toc) - NA NA NA NA NA NA NA NA NA
Ll - NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one or |

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil 22C1 22C-2 22D-1 AOCM-1 | AOCM-2 AS01-SB21 AS01-SB22 AS01-SB23
Sample ID Residential || 22c-1-T 22C-2-T 22D-1-T | AOCM-1-T | AOCM-2-T | AS01-5S21-(0-1) | AS01-SS21P-(0-1) | AS01-SS22-(0-1) | AS01-SS23-(0-1)
Sample Date Adjusted [ 10/26/95 | 10/26/95 | 10/26/05 | 102601 | 10/26/01 10/25/01 10/25/01 10/25/01 10/26/01
Chemical Name
\Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,000 NA NA NA 14 U 13 U 193 2213 23 12U
1,1-Dichloroethene 390,000][ NA NA NA 181 23 12U 12 U 11U 12U
1,2,4-Trichlorobenzene 78,000|( NA NA NA 14 U 13 U 12U 12 U 11U 12U
1,2-Dichloroethene (total) 70,000(| NA NA NA NA NA NA NA NA NA
2-Butanone 4,700,000|| NA NA NA 14U 13 U 12U 12 U 11U 12U
4-Methyl-2-pentanone - NA NA NA 14U 13 U 12U 12 U 11U 12U
Acetone 7,000,000 NA NA NA 14U 13U 12U 12 U 11U 12U
Chloroform 78,000(| NA NA NA 14U 13U 12U 12 U 11U 12U
[lchioromethane -l NA NA NA 14 U 13 U 12U 12U 11U 12U
[Iethyt acetate 7,800,000|| NA NA NA 14U 13U 12U 12U 11U 12U
[IMethylcyciohexane -l NA NA NA 14 U 13 U 12U 12U 11U 12U
Methylene chloride 85,000(| NA NA NA 37B 32B 12U 12 U 11U 16B
Tetrachloroethene 1,200][ NA NA NA 14U 13 U 12U 12 U 11U 12U
Toluene 1,600,000(| NA NA NA 14U 13 U 12U 12 U 11U 12U
Trichloroethene 1,600][ NA NA NA 14 U 13 U 73,000 82,000 65,000 12U
Xylene, total 1,600,000 NA NA NA 14U 13U 12U 12 U 11U 12U
cis-1,2-Dichloroethene 78,000 NA NA NA 14 U 13 U 173 153 12 12U
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 390,000 NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
2-Methylnaphthalene 31,000][ NA NA NA 58] 420 UJ 390 UJ 390 UJ 380 UJ 390 U
3- and 4-Methylphenol 39,000 NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
Acenaphthene 470,000][ NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
Acenaphthylene B NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
Acetophenone 780,000|| NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
Anthracene 2,300,000|| NA NA NA 56 J 420 UJ 390 UJ 390 UJ 380 UJ 390 U
Benzaldehyde 780,000|| NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 UJ
[[Benzo(a)anthracene 870|| NA NA NA 140 J 100 J 61J 457 78 J 110 J
[[Benzo(@pyrene 87| NA NA NA 130 B 83 B 55 J 45 3 79 J 120 B
[[Benzo(b)fiuoranthene 870|| NA NA NA 160 J 100 J 97 4 613 110 J 190 J
[[Benzo(g.h.iperylene 230,000|| NA NA NA 73 B 56 B 390 UJ 390 UJ 49 ] 63 B

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 1 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil 22C-1 22C-2 22D-1 AOCM-1 | AOCM-2 AS01-SB21 AS01-5B22 AS01-5B23
Sample ID Residential [| 22c-1-T | 22c2T | 220-1-T | AOCM-1-T | AOCM-2-T | AS01-5521-(0-1) | AS01-SS21P-(0-1) | AS01-SS22-(0-1) | AS01-SS23-(0-1)
Sample Date Adjusted || 10/26/95 | 10/26/95 | 10/26/95 | 10/26/01 | 10/26/01 10/25/01 10/25/01 10/25/01 10/26/01
Chemical Name
Benzo(K)fluoranthene 8,700 NA NA NA 170 B 110 B 64 J 633 83 J 170 B
[lcaprotactam 3,900,000|| NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
[lcarbazole 32,000([ NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
[lchrysene 87,000(| NA NA NA 220 3 130 J 110 J 80 J 120 J 190 J
[[Di-n-butylphthalate 780,000|| NA NA NA 460 U 54 J 74 1103 380 UJ 390 U
[Ibibenz(a,nyanthracene 87| NA NA NA 460 UJ 420 UJ 390 UJ 390 UJ 380 UJ 390 UJ
[[Dibenzofuran 16,000|| NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
[Diethyiphthalate 6,300,000|| NA NA NA 460 U 46 79 J 130 J 58 J 40
[[Dimethyt phthatate 78,000,000([ NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
[[Fuoranthene 310,000][ NA NA NA 230 J 140 J 120 J 90 J 140 J 200 J
[lFiuorene 310,000|| NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
[Iindeno(1,2,3-cd)pyrene 870|| NA NA NA 54 3 523 390 UJ 390 UJ 380 UJ 64 J
[INaphthalene 160,000(| NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
[lPhenanthrene 230,000][ NA NA NA 220 3 98 J 120 J 110 J 110 J 120 J
[lPyrene 230,000|| NA NA NA 300 J 150 J 1103 89 J 150 J 220 J
[Ibis(2-Ethyihexytphthalate 46,000|| NA NA NA 180 B 54 B 96 J 68 J 100 J 428
Hn-NitrosodiphenyIamine 130,000 NA NA NA 460 U 420 UJ 390 UJ 390 UJ 380 UJ 390 U
"Pesticide/PonchIorinated Biphenyls (UG/KG)
HNO Detections
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43] NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43" NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43" NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043" NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043" NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043" NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043" NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043" NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043" NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0 0043" NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085" NA NA NA NA NA NA NA NA NA
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 2 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil 22C-1 22C-2 22D-1 AoCcM-1 | Aocwm-2 AS01-SB21 AS01-SB22 AS01-SB23
Sample ID Residential || 22c-1-T 22C-2-T 22D-1-T | AOCM-1-T | AOCM-2-T | AS01-5521-(0-1) | AS01-SS21P-(0-1) | AS01-SS22-(0-1) | AS01-SS23-(0-1)
Sample Date Adjusted || 10/26/95 | 10/26/95 | 10/26/95 | 10/26/01 | 10/26/01 10/25/01 10/25/01 10/25/01 10/26/01
Chemical Name
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043 NA NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085" NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043|| NA NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043" NA NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 43 NA NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 43 NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran = NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran = NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Explosives (UG/KG)
[lHmx 390,000 NA NA NA NA NA NA NA NA NA
[INitrogtycerin 46,000|| 52 U 38 U NA NA NA NA NA NA NA
[lPerchiorate 5,500|| NA NA NA NA NA NA NA NA NA
RDX 5,800 52U 38 U NA NA NA NA NA NA NA
Total Metals (MG/KG)
Aluminum 7,800 6,680 1,970 3,490 7,710 4,730 12,100 14,500 14,900 7,890
Antimony 3.4 11.7 U 16.3 U 7.90 U 6.9 J 17.4 923 14.2 56 21U
Arsenic 043 660 158| 4309 16.6 9.6 13.1 12.2 19.3 10.2
Barium 550 641 24.6 B 415 168 125 592 646 312 121
[lBerytium 16 07908 03%0U| 02308 213 131 113 0.99 J 123 153
[lcadmium 78] 270 0.580 U 2 084U 0.76 U 1 12.4 6.5 0.69 U
[lcatcium B 246,000 | 149,000 5,380 4,890 7,610 J 6,930 J 6,970 J 6,110
[lchromium 23 193 7 22 15.6 13 4331 42 2243 2255
[lcobart 160 1068 1.60 B 5B 428 24 23.7 21.8 345 18.9
[lcopper 30| 256 520B| 339 46 333 526 453 1,080 57.4
[lcyanide 160|| NA NA NA 07U 0.7 1.07 06U 06U 1.9
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 3 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil 22C-1 22C-2 22D-1 AOCM-1 | AOCM-2 AS01-SB21 AS01-5B22 AS01-5B23
Sample ID Residential || 22c-1-T 22c-2-T | 220-1-T | mocM-1-T | AocM-2-T | AS01-5S21-(0-1) | AS01-5S21P-(0-1) | AS01-S522-0-1) | AS01-S523-(0-1)
Sample Date Adjusted || 10/26/95 | 10/26/95 | 10/26/95 | 10/26/01 | 10/26/01 10/25/01 10/25/01 10/25/01 10/26/01
Chemical Name
Iron 2,300 28,300 6820 | 12400 31,200 20,600 33,800 31,100 57,900 24,700
[lLead 400 749 6.5 80.1 53.3 435 917 1,120 337 46
[IMagnesium - 4700 13,000 | 14,100 1,310 J 1,010 J 2,600 3,030 3,480 1,610
[[Manganese 160)| 421 161 266 1,640 1,100 1,050 1,080 1,460 719
[Imercury 23| 0420 0.0600 B|  5.30 0.34 031 47K 46 K 25K 0.24
[INickel 160 214 230U| 840 60.9 38.2 47.4 40.8 240 29.3
Potassium 4 11908 634 B 603B | 1,160 855 J 1,060 J 1,030 J 1,070 J 1,290 J
Selenium 39| os30uU 0580 U| 0570 U 14U 13U 12U 11U 11U 12U
Silver 39 7.70 1.60 U 116 26 L 2L 703 L 68.6 L 61 L 1211
Sodium - 71.6 B 123 B 127 B 83.1J 89.5 J 162 J 205 J 198 J 86.7
Thallium 055 0830 U 0580 U| 0570 UJ 2U 2213 17U 17U 16U 17U
Vanadium 7.8 18.9 1038| 159 37.1 41.2 44.6 405 332 24.3
Zinc 2,300 123 23.6 261 220 144 957 1,030 1,360 235
TCLP Metals (MGIL)
Barium - NA NA NA NA NA NA NA NA NA
[lcadmium -- NA NA NA NA NA NA NA NA NA
Lead - NA NA NA NA NA NA NA NA NA
\Wet Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA 8,300 7,100 9,000 9,500 7,000 8,600
llo+ - NA NA NA 7.06 6.65 7.96 7.38 7.04 6.88
| Exceeds one or more criteria
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 4 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB24 AS01-SB25 ASO01-SB26 AS01-SB27 AS01-SB28 AS01-SB29 AS01-SB30
Sample ID Residential | AS01-5S24-(0-1) | AS01-SS25-(0-1) | AS01-SS26-(0-1) | AS01-SS27-(0-1) | AS01-5S28-(0-1) | AS01-SS20-(0-1) | AS01-5S30-(0-1)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/26/01 10/26/01 10/24/01
Chemical Name
olatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000§ 11U 12U 23 14 U 12 U 13 U 14 U
1,1-Dichloroethene 390,000§ 11U 12U 13 U 14 U 267 13U 14 U
1,2,4-Trichlorobenzene 78,000§ 11U 12U 13 U 14 U 12 U 13 U 14 U
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA NA
2-Butanone 4,700,000} 11U 12U 13 U 14 U 12 U 13 U 14 U
4-Methyl-2-pentanone - 11U 12U 13U 14 U 12U 13U 14 U
Acetone 7,000,000) 11U 12U 13 U 14 U 9.6 J 13U 14 U
Chloroform 78,000] 11U 12U 13 U 14 U 12 U 13U 14 U
[lchioromethane - 11U 12U 13 U 14 U 12U 13U 14 U
[[Methyt acetate 7,800,000] 11U 12U 13U 14U 12U 13U 14U
[Methylcyciohexane 1 11U 12U 131 14 U 12U 13U 14 U
Methylene chloride 85,000] 6.8 B 44 B 6.9 B 14 U 25B 158 14 U
Tetrachloroethene 1|200| 11u 12U 13U 14U 12U 13U 14 U
Toluene 1,600,000f 11U 12U 13 U 14 U 12 U 13U 14 U
Trichloroethene 1,600§ 11U 12U 120 18 9.1J 13 26
Xylene, total 1,600,000f 11U 12U 13 U 14 U 141 13U 14 U
cis-1,2-Dichloroethene 78,000} 11U 12U 13 U 14 U 12 U 13 U 6.2 J
Semi-volatile Organic Compounds (UG/KG)
1,1-Bipheny! 390,000] 823 88 J 430 UL 43 410 U 420 U 440 U
2-Methylnaphthalene 31,000§ 170 J 170 J 430 UL 88 J 410 U 420 U 68 J
3- and 4-Methylphenol 39,000| 370 U 390 U 430 U 420 U 410 U 420 U 110 J
[Acenaphthene 470,000] 90 J 160 J 430 UL 420 U 410 U 420 U 440 U
[Acenaphthylene - 473 483 430 UL 420 U 410 U 420 U 440 U
[Acetophenone 780,000] 370 U 390 U 430 U 420 U 410 U 420 U 440 U
Anthracene 2,300,000 440 310 J 47 L 56 J 410 U 420 U 66 J
Benzaldehyde 780,000] 600 500 430 UL 420 U 410 U 420 UJ 440 U
[[Benzo(a)anthracene g7of 760 680 180 L 180 J 100 J 83 J 220 3
[[Benzo@pyrene 87| 680 750 160 L 170 J 100 B 84 B 240 J
[lBenzob)fiuoranthene g7of 840 970 240 L 260 J 120 J 98 J 290 J
[[Benzo(g.h.ijperylene 230,000] 290 J 320 J 71L 68 J 45 B 420 UJ 96 J

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 5 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-5B24 AS01-5B25 AS01-SB26 AS01-SB27 AS01-SB28 AS01-5B29 AS01-SB30
Sample ID Residential | AS01-S524-(0-1) | AS01-5525-(0-1) | AS01-S526-(0-1) | AS01-5S27-(0-1) | AS01-SS28-(0-1) | AS01-SS29-(0-1) | AS01-SS30-(0-1)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/26/01 10/26/01 10/24/01
Chemical Name
[[Benzo(kfiuoranthene 8,700} 640 690 230 L 170 J 130 B 130 B 300 J
Caprolactam 3,900,000 370 U 390 U 430 UL 420 U 410 U 420 U 440 U
[lcarbazole 32,0004 1203 210 J 430 UL 437 410 U 420U 440 U
[lchrysene 87,000] 960 890 290 L 300 J 160 J 130 J 350 J
[IDi-n-butylphthalate 780,000] 370 U 390 U 430 UL 420 U 410 U 420U 440 U
[IDibenz(a,hyanthracene s7] 519 390 U 430 L 420 U 410 UJ 420 UJ 440 U
[Ipibenzofuran 16,000] 100 J 1103 430 UL 420 U 410 U 420U 440 U
[IDiethyiphthalate 6,300,000 370 U 390 U 430 UL 420 U 410 U 420 U 440 U
[[Dimethyt phthatate 78,000,000f 370 U 390 U 430 UL 420 U 410 U 420 U 440 U
[[Fruoranthene 310,000§ 1,200 1,200 310 L 380 J 190 J 150 J 360 J
[[Fuorene 310,000] 130 J 160 J 430 UL 420 U 410 U 420U 440 U
[Indeno(1,2,3-cd)pyrene s7of 270 J 310 J 68 L 64 J 57 J 420 UJ 110 J
[INaphthalene 160,000] 1203 1103 430 UL 57 J 410 U 420U 440 U
[Phenanthrene 230,000§ 1,300 1,100 220 L 360 J 140 J 120 J 250 J
[lPyrene 230,000] 1,800 1,400 440 L 410 J 190 J 180 J 460
[Ibis(2-Ethyihexyhphthalate 46,000] 340 J 733 130 B 180 B 410 U 52 B 90 J
Hn—Nitrosodiphenylamine 130,000 370 U 390 U 430 UL 420 U 410 U 420 U 440 U
"Pesticide/PonchIorinated Biphenyls (UG/KG)
HNO Detections
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43} NA NA NA NA NA NA 0.0427
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43I NA NA NA NA NA NA 0.0124 J
1,2,3,4,7,8,9-Heptachlorodibenzofuran O.43I NA NA NA NA NA NA 4.66E-04 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA 7.85E-04
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA 0.00346
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA 0.00193
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA 0.00330 J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA 0.00195
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA 3.04E-04 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA NA NA NA NA 2.10E-04 U
1,2,3,7,8-Pentachlorodibenzofuran 0.085| NA NA NA NA NA NA 0.00120
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 6 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB24 AS01-SB25 AS01-SB26 AS01-SB27 AS01-SB28 AS01-SB29 AS01-SB30
Sample ID Residential | AS01-SS24-(0-1) AS01-SS25-(0-1) AS01-SS26-(0-1) | AS01-SS27-(0-1) | AS01-SS28-(0-1) | AS01-SS29-(0-1) | AS01-SS30-(0-1)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/26/01 10/26/01 10/24/01
Chemical Name
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} NA NA NA NA NA NA 0.00101
2,3,4,7,8-Pentachlorodibenzofuran 0.0085' NA NA NA NA NA NA 0.00156 J
2,3,7,8-TCDD (dioxin) 0.0043I NA NA NA NA NA NA 7.17E-04 J
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA NA NA NA NA 0.00335 J
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA NA 0.780
Octachlorodibenzofuran 43' NA NA NA NA NA NA 0.0304
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA 0.0888
Total heptachlorodibenzofuran - NA NA NA NA NA NA 0.0147
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA 0.0102
Total hexachlorodibenzofuran -] NA NA NA NA NA NA 0.0206
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA 2.10E-04 U
Total pentachlorodibenzofuran - NA NA NA NA NA NA 0.00292
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA 0.00846
Total tetrachlorodibenzofuran -] NA NA NA NA NA NA 0.0153
Explosives (UG/KG)
[lHmx 390,000 NA NA NA NA NA 620 U 670 U
[INitroglycerin 46,000| NA NA NA NA NA 62,000 U 67,000 U
[Perchiorate 5,500] NA NA NA NA NA 60 U 70 U
RDX 5,800' NA NA NA NA NA 620 U 670 U
Total Metals (MG/KG)
JAluminum 7,800 5,530 8,070 9,540 6,570 6,640 6,620 5,410
I Antimony 3.1 21U 22U 24U 24U 23U 23U 25U
IArsenic 0.43 14.4 18.2 18.4 11 13 14.4 10.5
Barium 550 166 220 231 248 220 196 176
[lBerytium 16] 17 19 1.8 151 1.8 193 17
[lcadmium 7.8| 0.77 3 093 077 U 08U 074 U 0.75 U 082 U
[lcatcium -1 3,310 4,690 5,470 5,450 4,460 4,180 4,620
[lchromium 23] 116 J 154 J 17.9 11.4 12,6 13.4 9.5
[lcopart 160| 58.2 55.6 43.9 38.7 418 39.7 51.1
[lcopper 310| 41 48.2 55.2 40.2 37.4 35.6 36.2
[cyanide 160] 1 06U 07U 07U 06U 13 07U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 7 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB24 AS01-SB25 AS01-SB26 AS01-SB27 AS01-SB28 AS01-5B29 AS01-SB30
Sample ID Residential | AS01-S524-(0-1) | AS01-5525-(0-1) | AS01-S526-(0-1) | AS01-5S27-(0-1) | AS01-SS28-(0-1) | AS01-SS29-(0-1) | AS01-SS30-(0-1)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/26/01 10/26/01 10/24/01
Chemical Name

[lron 2,300 25,800 32,300 34,500 21,900 26,800 26,800 18,900
[lLead 400 424 476 55.1 46.7 422 45.3 38.1
[[Magnesium - 9513 1,420 1,670 1,680 1,380 1,190 J 1,130 J
[[Manganese 160 2,250 2,320 1,970 2,100 1,930 1,740 1,890
[Mercury 23 0.29 0.28 0.18 0.14 0.69 0.16 014 U
[INickel 160§ 795 773 83.7 56 59.5 54 75.4
Potassium -1 604 J 953 J 1,150 J 809 J 812 J 818 J 592 J
Selenium 39| 11U 12U 13U 13U 17 13U 14U
Silver 39f 18L 4L 13 UL 13 UL 12 R 13R 14 UL
Sodium - 81.2 J 815 J 733U 75.7 U 82.5 J 117 J 781U
Thallium 0.55 16U 18U 18U 19U 18U 18U 2U

anadium 7.8 165 222 257 163 1838 232 1343

Zinc 2,300 231 246 207 168 176 161 206
TCLP Metals (MGIL)

Barium - NA NA NA NA NA NA NA
[lcadmium - NA NA NA NA NA NA NA
Lead - NA NA NA NA NA NA NA

et Chemistry (MG/KG)

%% Moisture - NA NA NA NA NA NA NA
Total organic carbon (TOC) - 7,300 8,700 9,300 8,300 9,600 7,000 8,300
|t - 6.39 6.4 5.67 6.25 7.43 6.47 7.28

Exceeds one o

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected

Page 8 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB31 AS01-SB32 AS01-SB33 AS01-SB34 AS01-SB35 AS01-SB36
Sample ID Residential | AS01-SS31-(0-1) | AS01-SS32-(0-1) | AS01-SS33-(0-1) | AS01-SS34P-(0-1) | AS01-SS34-(0-1) | AS01-SS35-(0-1) | AS01-SS36-(0-1)
Sample Date Adjusted 10/25/01 10/25/01 10/26/01 10/25/01 10/25/01 10/26/01 10/25/01
Chemical Name
\Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,000 12U 23 12U 13 U 13 U 12 U 313
1,1-Dichloroethene 390,000§ 12U 14 U 12U 13 U 13U 12U 13U
1,2,4-Trichlorobenzene 78,0004 12 U 14 U 12U 13 U 13 U 12U 13U
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA NA
2-Butanone 4,700,000] 12U 14 U 12U 13 U 13 U 12U 13 U
4-Methyl-2-pentanone = 12U 14 U 12U 13U 13U 12 U 13U
Acetone 7,000,000f 12 U 14 U 12U 13 U 13 U 12U 13 U
Chloroform 78,0004 12U 14 U 12U 13 U 13U 12U 13U
[lchioromethane - 12U 14U 12U 13 U 13U 12U 13U
[Iethyt acetate 7,800,000] 12U 14U 12U 13U 13U 12U 13U
[IMethylcyciohexane 1 12U 14U 12U 13 U 13U 12U 13U
Methylene chloride 85,000f 12U 213 13B 131 13U 16B 13U
Tetrachloroethene l,200| 12U 14U 12U 13U 13U 12U 13U
Toluene 1,600,000f 12U 14 U 12U 13 U 13U 12U 13U
Trichloroethene 1,600§ 12U 14 U 12U 447 16J 12 U 13 U
xylene, total 1,600,000f 12U 14 U 12U 13 U 13U 12U 13U
cis-1,2-Dichloroethene 78,000] 12U 14 U 12U 13 U 13U 12U 13 U
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 390,000] 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
2-Methylnaphthalene 31,000§ 390 UJ 460 UJ 410 U 66 J 703 45 ] 723
3- and 4-Methylphenol 39,0004 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
Acenaphthene 470,000 390 UJ 460 UJ 410 U 58 J 420 UJ 400 U 430 UJ
Acenaphthylene - 53 J 460 UJ 410 U 420 UJ 420 UJ 46 J 430 UJ
Acetophenone 780,000] 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
Anthracene 2,300,000] 52 517 140 J 130 J 86 J 54 3 430 UJ
Benzaldehyde 780,000] 390 UJ 460 UJ 410 UJ 420 UJ 420 UJ 400 UJ 260 J
[[Benzo(a)anthracene s70f 130 J 200 J 250 J 340 J 230 UJ 160 J 100 J
[[Benzo(@pyrene 87 130 J 180 J 220 B 340 J 250 J 180 B 100 J
[[Benzo(b)fiuoranthene s7of 140 J 260 J 2703 380 J 2703 120 J 150 J
[[Benzo(g.h.iperylene 230,000] 55 J 59 J 69 B 140 J 110 J 140 B 50 J

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 9 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB31 AS01-SB32 AS01-SB33 AS01-5B34 AS01-SB35 AS01-SB36
Sample ID Residential | AS01-5531-(0-1) | AS01-SS32-(0-1) | AS01-SS33-(0-1) | AS01-SS34P-(0-1) | AS01-S534-(0-1) | AS01-SS35-(0-1) | AS01-SS36-(0-1)
Sample Date Adjusted 10/25/01 10/25/01 10/26/01 10/25/01 10/25/01 10/26/01 10/25/01
Chemical Name

Benzo(K)fluoranthene 8,700] 130 J 2103 270 B 4103 2703 280 B 150 J
[lcaprotactam 3,900,000] 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
[lcarbazole 32,0004 46 J 460 UJ 410 U 89 J 60 J 517 430 UJ
[lchrysene 87,000f 200 J 280 J 3403 450 J 3303 240 3 180 J
[[Di-n-butyiphthalate 780,000§ 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
[Ibibenz(a,nyanthracene 87| 390 UJ 460 UJ 410 UJ 420 UJ 420 UJ 400 U 430 UJ
[[Dibenzofuran 16,000] 390 UJ 460 UJ 410 U 44 420 UJ 400 U 430 UJ
[Diethyiphthalate 6,300,000] 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
[[pimethy! phthatate 78,000,000f 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
[[Fuoranthene 310,000 3403 260 J 460 560 J 400 J 300 J 150 J
[lFuorene 310,000] 390 UJ 460 UJ 55 J 59 J 44 400 U 430 UJ
[Iindeno(1,2,3-cd)pyrene s7of 61 J 56 J 76 J 140 3 120 J 1203 46 3
[INaphthalene 160,000 390 UJ 460 UJ 410 U 48 7 50 J 400 U 53 J
[lPhenanthrene 230,000§ 3403 150 J 440 4703 3203 240 3 2103
[lPyrene 230,000] 270 J 270 J 510 610 J 390 J 300 J 290 J
[Ibis(2-Ethyihexytphthalate 46,000] 40 J 50 J 43 B 48 3 773 400 U 66 J
Hn-NitrosodiphenyIamine 130,000f 390 UJ 460 UJ 410 U 420 UJ 420 UJ 400 U 430 UJ
"Pesticide/PonchIorinated Biphenyls (UG/KG)

HNO Detections

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin e | 0.0134 0.0314 0111 NA NA 0.0558 0.169
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43| 0.0136 0.00893 J 0.0263 NA NA 00132 0.0283
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43| 1.02E-04 U 7.23E-04 J 0.00216 NA NA 0.00139 0.00227
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043} 3.23E-04 J 6.41E-04 0.00262 NA NA 0.00132 0.00228
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043} 0.00136 0.00292 0.0115 NA NA 00117 0.00627
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043} 6.85E-04 0.00129 0.00536 NA NA 0.00249 0.00746
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043} 1.89E-04 J 5.62E-04 0.00267 NA NA 0.00157 0.00556 J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043} 6.27E-04 0.00121 0.00443 NA NA 0.00237 0.00563
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043} 1.04E-04 U 1.21E-04 U 9.91E-04 U NA NA 3.54E-04 U 3.88E-04 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043] 1.52E-04 U 1.77E-04 U 0.00124 NA NA 6.63E-04 0.00132 J
1,2,3,7,8-Pentachlorodibenzofuran 0.085] 4.42E-04 J 6.86E-04 0.00287 NA NA 0.00380 0.00263

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB31 AS01-SB32 AS01-SB33 AS01-5B34 AS01-SB35 AS01-SB36
Sample ID Residential | AS01-SS31-(0-1) | AS01-S532-(0-1) | AS01-5S33-(0-1) | AS01-5S34P-(0-1) | AS01-5S34-(0-1) | AS01-5S35-(0-1) | AS01-5536-(0-1)
Sample Date Adjusted 10/25/01 10/25/01 10/26/01 10/25/01 10/25/01 10/26/01 10/25/01
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} 1.94E-04 3.36E-04 0.00388 NA NA 0.00162 0.00181
2,3,4,7,8-Pentachlorodibenzofuran 0.0085] 2.07E-04 U 6.89E-04 0.00461 NA NA 0.00269 0.00381
2,3,7,8-TCDD (dioxin) 0.0043] 4.71E-04 J 4.94E-04 0.00307 NA NA 1.60E-04 U 0.00607 J
2,3,7,8-Tetrachlorodibenzofuran 0.043} 0.00319 J 0.00448 0.0283 NA NA 0.00615 0.0353 J
Octachlorodibenzo-p-dioxin 43| 0.219 0.489 1.66 NA NA 141 2.24
Octachlorodibenzofuran 43) 0.0100 0.0209 0.0496 NA NA 0.0283 0.0631
Total heptachlorodibenzo-p-dioxin - 0.0264 0.0638 0.239 NA NA 0.115 0.344
Total heptachlorodibenzofuran = 0.0136 1.19E-04 U 0.0285 NA NA 0.0146 0.0920
Total hexachlorodibenzo-p-dioxin - 0.00462 0.0106 0.0450 NA NA 0.0223 0.0362
Total hexachlorodibenzofuran - 0.00612 0.0124 0.0513 NA NA 0.0524 0.0606
Total pentachlorodibenzo-p-dioxin - 1.52E-04 U 7.41E-04 0.0148 NA NA 0.0026 0.0118
Total pentachlorodibenzofuran = 0.00243 0.00656 0.0397 NA NA 0.0613 0.0386
Total tetrachlorodibenzo-p-dioxin - 0.00137 0.0163 0.0424 NA NA 0.00178 0.161
Total tetrachlorodibenzofuran - 0.00882 0.0107 0.0879 NA NA 0.0238 0.0787
Explosives (UG/KG)

[lHmx 390,000§ 600 U 690 U 610 U 630 U 630 U 580 U 650 U
[INitrogtycerin 46,000] 60,000 U 69,000 U 61,000 U 63,000 U 63,000 U 58,000 U 65,000 U
[lPerchiorate 5,500 60 U 70U 60 U 60 U 60 U 60 U 60 U
RDX 5,800] 600 U 690 U 610 U 630 U 630 U 580 U 650 U
Total Metals (MG/KG)

Aluminum 7,800 4,240 6,360 6,660 7,400 7,010 6,120 8,360
Antimony 3.1 21U 25U 23U 23U 23U 22U 24U
Arsenic 0.43 117 15.1 17.9 165 155 13.8 17.9
Barium 550 80.1 152 219 203 201 188 225
[lBerytium 16| 153 193 193 213 23 1.9 173
[lcadmium 78| 0.7 U 081U 0.75 U 093 0.93J 072 U 078 U
[lcatcium 1 1,960 J 3510 J 4,230 4,830 J 4,760 J 4,340 4,340 3
[lchromium 23] 1249 15,6 J 15.3 15 138 J 13 165 J
[lcobart 160] 38.4 52.3 417 59 60 39.3 a1
[lcopper 310f 23.2 34.1 45 59.2 59.8 375 44.9
[lcyanide 160] 06U 07U 0.9 06U 06U 0.7 07U

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected

Page 11 of 44




TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning
Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB31 AS01-SB32 AS01-SB33 AS01-SB34 AS01-SB35 AS01-SB36
Sample ID Residential | AS01-5531-(0-1) | AS01-SS32-(0-1) | AS01-SS33-0-1) | AS01-SS34P-(0-1) | AS01-SS34-(0-1) | AS01-SS35-(0-1) | AS01-SS36-(0-1)
Sample Date Adjusted 10/25/01 10/25/01 10/26/01 10/25/01 10/25/01 10/26/01 10/25/01
Chemical Name
Iron 2,300 31,300 35,600 33,600 32,300 29,800 27,800 34,800
[lLead 400 26.7 32.8 40.8 483 49.7 47.2 48.3
[[Magnesium - 561 J 1,030 J 1,280 1,210 3 1,140 J 1,200 J 1,440
[[Manganese 160 1,480 2,090 1,770 2,240 2,250 1,650 1,700
[Iercury 23 011U 0.14 U 0.18 0.41 K 0.39 K 0.18 0.18 K
[INickel 160§ 60.1 78.4 58.3 78.9 78.7 54.5 56.7
Potassium N | 399 J 784 3 906 J 912 J 847 J 746 3 1,160 J
Selenium 39f 12U 14U 12U 13U 13U 12U 13U
Silver 3of 1.2 UL 14 UL 7L 9.8 L 79L 17L 13 UL
Sodium - 107 J 1217 709 U 906 J 116 J 823 144 9
Thallium 0.55 17U 2U 18U 18U 18U 17U 19U
Vanadium 7.8 152 275 207 214 19.8 189 226
zinc 2,300 183 239 189 283 274 186 204
TCLP Metals (MG/L)
Barium - NA NA NA NA NA NA NA
[lcadmium -- NA NA NA NA NA NA NA
Lead - NA NA NA NA NA NA NA
\Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA NA
Total organic carbon (TOC) -- 8,400 7,600 9,000 6,100 8,300 8,300 7,400
llo+ - 6.53 6.51 7.31 6.52 6.74 6.95 6.79

| Exceeds one o

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB37 AS01-SB38 AS01-SB39 AS01-SB40 AS01-SB41 AS01-SB45
Sample ID Residential | AS01-SS37-(0-1) | AS01-5S38P-(0-1) | AS01-5S38-(0-1) | AS01-SS39-(0-1) | AS01-5S40-(0-1) | AS01-SS41-(0-1) | AS01-5S45-0-1
Sample Date Adjusted 10/26/01 10/26/01 10/26/01 10/23/01 10/24/01 10/24/01 07/20/04
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,000 223 12U 12U 13U 13U 12U 12 U
1,1-Dichloroethene 390,000§ 17 12U 12U 1.8 13U 12U 12 UJ
1,2,4-Trichlorobenzene 78,000| 13U 12U 12U 13U 13U 12U 12 U3
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA NA
2-Butanone 4,700,000] 13U 12U 12U 13U 13U 12U 12 U
4-Methyl-2-pentanone - 13U 12U 12U 13U 13U 12 U 12 UJ
Acetone 7,000,000 13U 12U 12U 13U 13U 12U 5B
Chloroform 78,000] 13 U 12U 12U 13U 13U 12U 12 UJ
[lchioromethane - 13U 12U 12U 13 U 13 U 12U 12U
[[Methyt acetate 7,800,000 13 U 12U 12U 13U 13U 12U 333
[Methylcyciohexane 1 13U 12U 12U 13 U 13 U 12U 12U
Methylene chloride 85,000] 288 12U 6.4 B 378 13U 12U 368
Tetrachloroethene 1|200| 13U 12U 12U 13U 13U 12U 12 UJ
Toluene 1,600,000f 13 U 12U 12U 13U 13U 12U 12 UJ
Trichloroethene 1,600] 13U 12U 12U 180 23 12U 12 U
Xylene, total 1,600,000f 13 U 12U 12U 13U 13U 12U 12 UJ
cis-1,2-Dichloroethene 78,000| 13U 12U 12U 13 13U 12U 12 U
Semi-volatile Organic Compounds (UG/KG)
1,1-Bipheny 390,000§ 420 U 360 U 390 U 380 U 389 53 J NA
2-Methylnaphthalene 31,000| 429 360 U 390 U 40 743 773 NA
3- and 4-Methylphenol 39,000| 420 U 360 U 390 U 380 U 370 U 400 U NA
Acenaphthene 470,000§ 420 U 360 U 390 U 380 U 370 U 400 U 113
Acenaphthylene - 420 U 360 U 390 U 380 U 370 U 419 400 U
Acetophenone 780,000§ 420 U 360 U 390 U 380 U 370 U 400 U NA
Anthracene 2,300,000 50 J 48 J 390 U 380 U 49 99J 123
Benzaldehyde 780,000§ 420 R 360 U 390 U 380 U 370 U 300 J NA
[[Benzo(a)anthracene g7of 160 J 150 J 100 J 120 J 140 J 180 J 953
[[Benzo(@pyrene g7] 150 B 150 J 110 J 110 J 140 J 180 J 83 J
[[Benzo(b)fiuoranthene g7of 260 J 200 J 130 J 170 J 170 J 240 3 150 J
[[Benzo(g.h.ijperylene 230,000] 130 B 60 J 54 3 44 3 713 89 J 52 J

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB37 AS01-SB38 AS01-SB39 AS01-SB40 AS01-SB41 AS01-SB45
Sample ID Residential | AS01-SS37-(0-1) | AS01-5S38P-(0-1) | AS01-5S38-(0-1) | AS01-SS39-(0-1) | AS01-5S40-(0-1) | AS01-SS41-(0-1) | AS01-5S45-0-1
Sample Date Adjusted 10/26/01 10/26/01 10/26/01 10/23/01 10/24/01 10/24/01 07/20/04
Chemical Name

[[Benzo(kfiuoranthene 8,700} 170 B 200 J 83 J 140 J 150 J 210 3 479
Caprolactam 3,900,000 420 U 360 U 390 U 380 U 370 U 400 U NA
[lcarbazole 32,0004 420 U 360 U 390 U 380 U 370 U 437 NA
[lchrysene 87,000] 230 3 2103 160 J 190 J 250 J 280 J 110 J
[lDi-n-butylphthalate 780,000] 420 U 360 U 390 U 380 U 370 U 150 J NA
[IDibenz(a,hyanthracene o 420 U 360 UJ 390 U 380 UJ 370 U 400 U NA
[Ipibenzofuran 16,000] 420 U 360 U 390 U 380 U 370 U 400 U NA
[IDiethyiphthalate 6,300,000] 420 U 360 U 390 U 380 U 370 U 997 NA
[[Dimethyi phthalate 78,000,000§ 420 U 360 U 390 U 380 U 370 U 1,100 NA
[[Fruoranthene 310,000§ 3203 270 3 200 J 200 J 310 J 310 J 190 J
[[Fuorene 310,000] 420 U 360 U 390 U 380 U 370 U 400 U 83J
[Indeno(1,2,3-cd)pyrene s7of 95 J 58 J 57 J 52 3 66 J 86 J 52 )
[INaphthalene 160,000] 420 U 360 U 390 U 380 U 52 J 514 NA
[Phenanthrene 230,000§ 230 3 190 J 130 J 150 J 300 J 260 J 130 J
[PPyrene 230,000] 280 J 280 J 190 J 2703 260 J 410 130J
[Ibis(2-Ethyihexyhphthalate 46,000] 420 U 160 B 68 B 93 B 100 J 940 NA
Hn—Nitrosodiphenylamine 130,000' 420 U 360 U 390 U 380 U 370 U 440 NA
"Pesticide/PonchIorinated Biphenyls (UG/KG)

HNO Detections

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43 0.466 0.0846 0.0737 NA 0.214 0.142 NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43 0.0573 0.0174 0.0224 NA 0.240 0.0351 NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43} 0.00400 0.00114 U 0.00686 NA 00175 0.00271 NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043] 0.00758 0.00236 0.00792 NA 0.00672 0.00266 NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043] 0.0156 0.00551 0.0107 NA 0.103 0.00698 NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043] 0.0170 0.00324 0.00748 NA 0.0148 0.00652 NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043] 0.00537 0.00105 0.00623 NA 0.0429 J 0.00705 J NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043] 0.0162 0.00406 0.00857 NA 00173 0.00434 NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043] 5.55E-04 U 5.60E-04 J 0.00582 NA 0.00221 1.75E-04 U NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043| 0.00297 7.31E-04 0.00528 J NA 0.00557 0.00105 NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085] 0.00591 0.00113 0.00676 NA 00213 0.00223 NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB37 AS01-SB38 AS01-SB39 AS01-SB40 AS01-SB41 AS01-SB45
Sample ID Residential | AS01-SS37-(0-1) | AS01-5S38P-(0-1) | AS01-5S38-(0-1) | AS01-SS39-(0-1) | AS01-5S40-(0-1) | AS01-SS41-(0-1) | AS01-5S45-0-1
Sample Date Adjusted 10/26/01 10/26/01 10/26/01 10/23/01 10/24/01 10/24/01 07/20/04
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043] 0.00859 J 0.00123 0.00809 NA 0.0425 0.00213 NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085) 0.00902 0.00153 0.00767 NA 0.0448 0.00266 NA
2,3,7,8-TCDD (dioxin) 0.0043| 0.00251 6.98E-04 0.00323 NA 0.00340 0.00203 J NA
2,3,7,8-Tetrachlorodibenzofuran 0.043] 0.0155 J 0.00316 J 0.00592 J NA 0.0227 J 0.00759 J NA
Octachlorodibenzo-p-dioxin 43' 3.87 1.04 1.07 NA 1.67 1.96 NA
(Octachlorodibenzofuran 43 0.0991 0.0298 0.0523 NA 0.214 0.116 NA
Total heptachlorodibenzo-p-dioxin - 0.903 0.158 0.156 NA 0.442 0.272 NA
Total heptachlorodibenzofuran - 0.115 0.0174 0.0666 NA 0.379 0.113 NA
Total hexachlorodibenzo-p-dioxin - 0.181 0.0397 0.0474 NA 0.207 0.0311 NA
Total hexachlorodibenzofuran -] 0.107 0.0282 0.0532 NA 0.426 0.0576 NA
Total pentachlorodibenzo-p-dioxin - 0.0335 0.00486 0.00998 NA 0.0709 0.00901 NA
Total pentachlorodibenzofuran - 0.111 0.0210 0.0344 NA 0.536 0.0269 NA
Total tetrachlorodibenzo-p-dioxin - 0.0555 0.0121 0.0151 NA 0.0721 0.154 NA
Total tetrachlorodibenzofuran -] 0.188 0.0269 0.0349 NA 0.625 0.0381 NA
Explosives (UG/KG)

| 390,000§ 620 U 580 U 590 U NA 630 U 620 U NA
[INitroglycerin 46,000| 62,000 U 58,000 U 59,000 U NA 63,000 U 62,000 U NA
[PPerchiorate 5,500] 60 U 60 U 60 U NA 60 U 60 U NA
RDX 5,800} 620 U 580 U 590 U NA 630 U 620 U NA
Total Metals (MG/KG)

Aluminum 7,800 6,570 6,370 5,540 6,730 15,600 6,930 5,740
Antimony 31 23U 21U 21U 24U 6.7 3 22U 0.64 UL
Arsenic 0.43 12.9 8.8 9.1 13.1 24.9 16.3 8.6 L
Barium 550 185 182 187 235 351 219 92.8 K
[lBerytium 16] 153 17 113 151 123 16 13
[lcadmium 7.8} 0.75 U 0.69 U 07U 078 U 84.7 0811 0.047 U
[lcatcium -1 5,560 3,690 4,200 5,110 5,800 4,700 2,770
[lchromium 23] 20.7 135 114 123 2983 143 121K
[lcopart 160| 29.5 205 215 38.3 43 44 35.6
[lcopper 310f 161 27.2 27.8 375 972 43.7 241
[cyanide 160] 13 1 0.8 07U 06U 06U 028

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB37 AS01-SB38 AS01-SB39 AS01-SB40 AS01-SB41 AS01-SB45
Ssample ID Residential | AS01-SS37-(0-1) | AS01-SS38P-(0-1) | AS01-SS38-(0-1) | AS01-SS39-(0-1) | AS01-SS40-(0-1) | AS01-SS41-0-1) | AS01-SS45-0-1
Sample Date Adjusted 10/26/01 10/26/01 10/26/01 10/23/01 10/24/01 10/24/01 07/20/04
Chemical Name

[lron 2,300 25,000 20,700 19,500 23,100 70,900 29,500 29,500 J
[lLead 400 103 37 37.1 433 416 51.8 245
[[Magnesium - 1,460 1,120 3 1,110 J 1,530 1,690 1,390 859 J
[[Manganese 160 1,310 1,120 1,160 1,940 1,510 1,960 1,200
[IMercury 23 0.28 0.11 U 0.12 U 012U 017 017 0.077 3
[INickel 160§ 47 30.4 318 54.5 79.4 63.3 56.6
Potassium N | 848 J 812 J 796 J 870 J 1,370 3 870 J 691 J
Selenium 39f 13U 12U 12U 13U 12U 12U 18
Silver 39f 3L 12 UL 12 UL 13 UL 12 UL 12 UL 0.24 U
Sodium - 119 9 65.8 U 66.6 U 744 U 227 7413 60.8 U
Thallium 0.55 18U 17U 17U 19U 18U 18U 268

anadium 7.8 322 218 208 161 297 222 155

zinc 2,300 362 107 108 165 1,400 192 163
TCLP Metals (MGIL)

Barium - NA NA NA NA NA NA NA
[lcadmium - NA NA NA NA NA NA NA
Lead - NA NA NA NA NA NA NA

et Chemistry (MG/KG)

% Moisture - NA NA NA NA NA NA 157
Total organic carbon (TOC) - 7,900 7,700 8,200 7,500 7,300 7,700 43,900
|t - 7 6.6 6.11 6.56 8.23 6.76 6.8

Exceeds one o

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB46 AS01-SB47 AS01-SB48 AS01-5B49 AS01-SB50 AS01-SB51 AS01-SB52
Sample ID Residential | AS01-5S46-0-1 | AS01-SS47-0-1 | AS01-SS48-0-1 | AS01-SS49-0-1 | AS01-SS50-0-1 | AS01-SS50P-0-1| AS01-SS51-0-1 | AS01-5552-0-1
Sample Date Adjusted 07/20/04 07/20/04 07/20/04 07/20/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000] 12 UJ 12U 610 UL 620 UL 14U 12U 700 U 670 UJ
1,1-Dichloroethene 390,000 12 UJ 12U 610 UL 620 UL 14U 12U 700 U 670 UJ
1,2,4-Trichlorobenzene 78,0004 12 UJ 12U 610 UL 620 UL 14U 12U 700 U 670 UJ
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA NA NA
2-Butanone 4,700,000§ 2813 12U 610 UL 620 UL 14U 193 700 U 670 UJ
4-Methyl-2-pentanone - 12 UJ 12U 610 UL 620 UL 14U 12U 700 U 670 UJ
Acetone 7,000,000] 26 B 6.8 B 120 B 150 B 178 303 120 B 110 B
Chloroform 78,0004 12 UJ 12U 610 UL 620 UL 14U 12U 700 U 670 UJ
[lchioromethane - 12 UJ 12U 610 UL 620 UL 14U 12U 700 U 670 UJ
[IMethyt acetate 7,800,000] 291 12U 850 L 450 L 293 119 3203 300 J
[IMethylcyciohexane 1 151 12U 610 UL 620 UL 14 U 12U 700 U 670 UJ
Methylene chloride 85,0004 328 258 220 B 250 B 68 388 310 B 290 B
Tetrachloroethene 1,200] 12 UJ 12U 610 UL 620 UL 14U 12U 730 560 J
Toluene 1,600,000f 1.2 12U 610 UL 620 UL 14U 12U 700 U 670 UJ
Trichloroethene 1,600] 12 UJ 12U 3,600 L 990 L 14U 12U 2,700 6,400 J
Xylene, total 1,600,000f 12 UJ 12 UJ 610 UL 620 UL 14U 12U 700 U 670 UJ
Cis-1,2-Dichloroethene 78,0004 12 UJ 12U 610 UL 620 UL 14U 12U 700 U 120 J
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000§ NA NA NA NA NA NA NA NA
2-Methylnaphthalene 31,0004 NA NA NA NA NA NA NA NA

3- and 4-Methylphenol 39,0004 NA NA NA NA NA NA NA NA
Acenaphthene 470,000f 410 U 103 420 U 8,900 U 370 U 370 U 400 UL 440 U
Acenaphthylene - 410 U 430 U 420 U 630 J 370 U 370 U 400 UL 440 U
Acetophenone 780,000§ NA NA NA NA NA NA NA NA
Anthracene 2,300,000] 123 24 103 920 J 370 U 370 U 400 UL 440 U
Benzaldehyde 780,000§ NA NA NA NA NA NA NA NA
[[Benzo(@anthracene 870 783 130 J 64 3 7,500 J 243 213 3L 46 3
[[Benzo(@pyrene 87 88 J 140 J 81 J 9,000 24 3 24 3 36 L 55 J
[[Benzo(v)fiuoranthene s70f 150 J 230 3 150 J 21,000 J 45 45 63 L 913
[[Benzo(g.h.iperylene 230,000] 53 J 81 J 517 3,700 J 18 J 117 21 L 343

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB46 AS01-SB47 AS01-SB48 AS01-5B49 AS01-SB50 AS01-SB51 AS01-SB52
Sample ID Residential | AS01-5S46-0-1 | AS01-SS47-0-1 | AS01-SS48-0-1 | AS01-SS49-0-1 | AS01-SS50-0-1 | AS01-SS50P-0-1| AS01-SS51-0-1 | AS01-5552-0-1
Sample Date Adjusted 07/20/04 07/20/04 07/20/04 07/20/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name

Benzo(K)fluoranthene 8,700] 429 80 J 457 8,600 J 113 113 7L 363
[lcaprotactam 3,900,000] NA NA NA NA NA NA NA NA
[lcarbazole 32,0004 NA NA NA NA NA NA NA NA
[lchrysene 87,000f 110 J 150 J 98 J 10,000 373 339 45 L 63 J
[[Di-n-butylphthalate 780,000] NA NA NA NA NA NA NA NA
[Ibibenz(a,nyanthracene 87| NA NA NA NA NA NA NA NA
[[Dibenzofuran 16,000] NA NA NA NA NA NA NA NA
[Diethyiphthalate 6,300,000] NA NA NA NA NA NA NA NA
[[Dimethyt phthatate 78,000,000 NA NA NA NA NA NA NA NA
[[Fuoranthene 310,000 160 J 260 J 120 J 4,000 J 53 J 49 56 L 933
[[Fuorene 310,000 410 U 103 420 U 8,900 U 370 U 370 U 400 UL 440 U
[Iindeno(1,2,3-cd)pyrene s7of 57 3 93 J 54 3 5,000 J 193 143 21 L 337
[INaphthalene 160,000 NA NA NA NA NA NA NA NA
[lPhenanthrene 230,000§ 100 J 140 J 743 3103 46 373 30 L 53 J
[lPyrene 230,000] 140 J 190 J 110 J 7,500 J 42 347 46 L 68 J
[Ibis(2-Ethyihexytphthalate 46,000] NA NA NA NA NA NA NA NA
Hn-NitrosodiphenyIamine 130,000|| NA NA NA NA NA NA NA NA
"Pesticide/PonchIorinated Biphenyls (UG/KG)

HNO Detections

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43| NA NA NA NA 0.0073 J 0.015 J 0.079 J 0213
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43| NA NA NA NA 0.0024 J 0.0044 J 011 045 J
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43| NA NA NA NA 4.20E-04 J 9.00E-04 J 0.012 0.058 L
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043} NA NA NA NA 2.70E-04 J 4.90E-04 J 0.0045 J 0.014
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043I NA NA NA NA 0.0028 J 0.004 J 0.076 02517
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043} NA NA NA NA 5.70E-04 J 7.00E-04 J 0.011 0.034
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043} NA NA NA NA 7.50E-04 J 0.0013 J 0.031 0.097 J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043} NA NA NA NA 7.00E-04 J 0.0012 J 0.012 J 0.036 J
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043} NA NA NA NA 7.60E-05 U|  1.60E-04 U 0.0018 J 0.0068
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043] NA NA NA NA 2.90E-04 J 3.40E-04 J 0.0063 0.017
1,2,3,7,8-Pentachlorodibenzofuran 0.085' NA NA NA NA 0.0026 J 0.003 J 0.03 0.098 L

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB46 AS01-SB47 AS01-SB48 AS01-5B49 AS01-SB50 AS01-SB51 AS01-SB52
Sample ID Residential | AS01-5S46-0-1 | AS01-SS47-0-1 | AS01-SS48-0-1 | AS01-SS49-0-1 | AS01-SS50-0-1 | AS01-SS50P-0-1| AS01-SS51-0-1 | AS01-5552-0-1
Sample Date Adjusted 07/20/04 07/20/04 07/20/04 07/20/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} NA NA NA NA 5.30E-04 J 5.90E-04 J 0.025 0.065 L
2,3,4,7,8-Pentachlorodibenzofuran 0.0085] NA NA NA NA 0.0012 J 0.0018 J 0.039 0.095 L
2,3,7,8-TCDD (dioxin) 0.0043] NA NA NA NA 270E-04 U|  4.20E-04 U 0.0023 J 0.005 J
2,3,7,8-Tetrachlorodibenzofuran 0.043} NA NA NA NA 0.0025 J 0.0032 J 0.03J 0.089 J
Octachlorodibenzo-p-dioxin 43| NA NA NA NA 0.1317J 031J 0.66 121
Octachlorodibenzofuran 43) NA NA NA NA 0.012 0.016 0.11 0.57 L
Total heptachlorodibenzo-p-dioxin - NA NA NA NA 0.021 J 0.04J 0.19J 0.49J
Total heptachlorodibenzofuran = NA NA NA NA 0.0054 J 0.0095 J 0.17 J 0.67 J
Total hexachlorodibenzo-p-dioxin - NA NA NA NA 0.0061 J 0.0099 J 0.11J 0.331J
Total hexachlorodibenzofuran - NA NA NA NA 0.0072 J 0.011J 0.29J 0.84 J
Total pentachlorodibenzo-p-dioxin - NA NA NA NA 0.0033 J 0.0041 J 0.099 J 0.26 J
Total pentachlorodibenzofuran = NA NA NA NA 0.013 J 0.018 J 0.49 J 1173
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA 0.0042 J 0.0044 J 0.13J 0.29J
Total tetrachlorodibenzofuran - NA NA NA NA 0.02 J 0.027 J 0.83J 151
Explosives (UG/KG)
[[Hnx 390,000] NA NA NA NA NA NA NA NA
[INitrogtycerin 46,000] NA NA NA NA NA NA NA NA
[lPerchiorate 5,500 NA NA NA NA NA NA NA NA
RDX 5,800] NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 7,800 7,090 8,490 7,270 9,160 6,190 6,230 14,000 23,400
Antimony 3.1 0.67 UL 0.7 UL 0.68 UL 0.72 UL 0723 0.6 UL 119 2.6
Arsenic 0.43 111 L 1191 85L 1241 59 L 58 L 85 L 8.6 L
Barium 550 148 K 160 K 132 K 186 K 102 K 102 K 259 K 232 K
[lBerytium 16| 16 16 1B 15 073 B 0.66 B 0.94 B 092 B
[lcadmium 78| 0.54 B 0258 038 0.069 B 0.067 B 0.044 U 133 453
[lcatcium 1 3,150 3470 3,130 3,910 7173 5723 4,180 4,630
[lchromium 23] 142 K 157 K 141 K 197 K 10.4 K 103 K 235 K 42.7 K
[lcobart 160] 46.8 418 23.4 34.6 10.7 J 104 J 23.9 20.3
[lcopper 310f 37.8 46.6 J 4313 435 173 7 17.4 1233 253 3
[lcyanide 160] 0.33 B 0.36 B 023 B 028 B 0.25 B 15 034 B 1

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB46 AS01-SB47 AS01-SB48 AS01-5B49 AS01-SB50 AS01-SB51 AS01-SB52
Sample ID Residential | AS01-5S46-0-1 | AS01-SS47-0-1 | AS01-SS48-0-1 | AS01-SS49-0-1 | AS01-SS50-0-1 | AS01-SS50P-0-1| AS01-SS51-0-1 | AS01-5552-0-1
Sample Date Adjusted 07/20/04 07/20/04 07/20/04 07/20/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name
Iron 2,300 29,500 J 31,300 J 28,000 J 32,300 J 21,000 J 20,800 J 31,100 J 57,100 J
[lLead 400 39.7 436 443 44.9 73 62 223 591
[Magnesium - 970 J 1,120 J 1,130 J 1,370 700 J 687 J 1,430 1,940
[IManganese 160 1,650 1,580 1,060 1,480 591 586 990 m
[Iercury 23 0173 0.96 J 13 0.36 J 0.091 J 0.091 J 0.26 J 2113
[INickel 160§ 64.4 60.2 36.6 54.5 15.1 15.3 37 50
Potassium 1 874 3 1,030 J 1,060 J 1,160 J 7113 7253 1,380 J 1,010 J
Selenium 39| 118 18 0.86 B 118 0.88 B 0.95 B 118 061U
Silver 39| 0.97 B 29 33 0548 0.22 U 022U 18 2413
Sodium - 63.2 U 66 U 64 U 68.6 U 56.4 U 56.4 U 86.3 B 67.4 U
Thallium 0.55 148 338 258 528 28 168 178 278
Vanadium 7.8 18.3 213 218 218 16.1 16 265 22.4
Zinc 2,300 191 217 161 181 61.9 63.2 845 1,170
TCLP Metals (MGIL)
Barium - NA NA NA NA NA NA NA NA
[lcadmium -- NA NA NA NA NA NA NA NA
Lead - NA NA NA NA NA NA NA NA
\Wet Chemistry (MG/KG)
%% Moisture - 19 224 20.1 25.3 9.2 9.3 17.4 24
Total organic carbon (TOC) - 114,500 82,800 64,800 98,400 67,900 29,700 64,100 82,500
llo+ - 6.8 6.9 6.9 6.8 5.1 5 7 6.8

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one @

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB53 AS01-SB54 AS01-SB55 AS01-SB56 AS01-SB57 AS01-SB58
Sample ID Residential | AS01-SS53-0-1 AS01-SS54-0-1 AS01-SS55-0-1 AS01-SS55P-0-1 AS01-SS56-0-1 AS01-SS57-0-1 AS01-SS58-0-1
Sample Date Adjusted 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,0004 1,800 U 13U NA NA NA NA NA
1,1-Dichloroethene 390,000' 1,800 U 13U NA NA NA NA NA
1,2,4-Trichlorobenzene 78,000' 1,800 U 13U NA NA NA NA NA
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA NA
2-Butanone 4|700,000I 1,800 U 13U NA NA NA NA NA
4-Methyl-2-pentanone - 1,800 U 13 UJ NA NA NA NA NA
Acetone 7|OO0,000I 250 B 42 B NA NA NA NA NA
Chloroform 78,000' 1,800 U 13U NA NA NA NA NA
[lchioromethane - 1,800 U 13 U NA NA NA NA NA
[[Methyt acetate 7,800,000] 1,800 U 13U NA NA NA NA NA
[Methylcyciohexane 1 1,800 U 13 U NA NA NA NA NA
Methylene chloride 85,000' 760 B 4B NA NA NA NA NA
Tetrachloroethene 1|200| 1,800 U 13 UJ NA NA NA NA NA
Toluene 1,600,000' 1,800 U 13 UJ NA NA NA NA NA
Trichloroethene 1|600| 36,000 13U NA NA NA NA NA
Xylene, total 1,600,000' 1,800 U 13 UJ NA NA NA NA NA
cis-1,2-Dichloroethene 78,000' 1,800 U 13U NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 390,000 NA NA NA NA NA NA NA
2-Methylnaphthalene 31,000' NA NA NA NA NA NA NA
3- and 4-Methylphenol 39,000' NA NA NA NA NA NA NA
IAcenaphthene 470,000' 400 U 420 U 400 U 400 U 450 U 4,100 J 400 U
IAcenaphthylene -] 400 U 420 U 400 U 400 U 450 U 4,400 U 400 U
IAcetophenone 780,000' NA NA NA NA NA NA NA
[Anthracene 2,300,000' 400 U 14 ) 841 69 J 157 8,300 12
Benzaldehyde 780,000' NA NA NA NA NA NA NA
[[Benzo(a)anthracene g7of 343 99 J 80 J 743 873 8,100 70 J
[[Benzo@pyrene g7] 40 J 120 J 82 J 79 J 100 J 12,000 J 88 J
Benzo(b)fluoranthene 870' 757 240 J 170 J 130 J 160 J 16,000 J 170 J
|Benzo(g,h,i)perylene 230,000' 22 63 J 41 ] 46 J 69 J 4,200 J 53J

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil AS01-SB53 AS01-SB54 AS01-SB55 AS01-SB56 AS01-SB57 AS01-SB58
Sample ID Residential | AS01-5S53-0-1 | AS01-SS54-0-1 | AS01-SS55-0-1 | AS01-SS55P-0-1 | AS01-SS56-0-1 | AS01-SS57-0-1 | AS01-SS58-0-1
Sample Date Adjusted 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name
"Benzo(k)fluoranthene 8,700§ 25 75 45 49 J 61J 7,300 55J
Caprolactam 3,900,000 NA NA NA NA NA NA NA
[lcarbazole 32,0004 NA NA NA NA NA NA NA
[lchrysene 87,000| 48 J 150 J 120 J 120 J 130 J 8,500 110 J
[lDi-n-butylphthalate 780,000] NA NA NA NA NA NA NA
[IDibenz(a,hyanthracene o NA NA NA NA NA NA NA
[Ipibenzofuran 16,000] NA NA NA NA NA NA NA
[IDiethyiphthalate 6,300,000 NA NA NA NA NA NA NA
[[Dimethyl phthalate 78,000,000§ NA NA NA NA NA NA NA
[[Fruoranthene 310,000§ 873 190 J 170 J 190 J 150 J 12,000 140 J
[[Fuorene 310,000] 400 U 420 U 400 U 853 450 U 5,500 400 U
[Indeno(1,2,3-cd)pyrene s7of 233 753 46 58 J 69 J 5,400 53 J
[INaphthalene 160,000] NA NA NA NA NA NA NA
[Phenanthrene 230,000§ 723 120 J 60 J 86 J 120 J 31,000 914
[lPyrene 230,000] 50 J 150 J 130J 120 J 150 J 21,000 1103
[Ibis(2-Ethyihexyhphthalate 46,000| NA NA NA NA NA NA NA
Hn-Nitrosodiphenylamine 130,000} NA NA NA NA NA NA NA
"Pesticide/PonchIorinated Biphenyls (UG/KG)
HNO Detections
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43 113 0213 0.045 J 0.021 0.16 0333 0123
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43 0.13 0.044 0.0088 0.0031 J 0.028 0.032 K 0.039
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43} 0.0081 0.0028 J 7.20E-04 J 3.10E-04 U 0.002 J 0.0027 3 0.005 J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043 0.032 0.0062 J 9.20E-04 J 2.50E-04 U 0.0034 J 0.01 0.0048 J
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043 0.082 J 0.013 J 0.0016 J 0.0018 J 0.0082 J 0.0083 J 0.035 J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043 011 0.011 0.002 J 8.00E-04 J 0.0081 0.02 K 0.008
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043 0.037 J 0.0066 4.30E-04 J 4.90E-04 J 0.0036 J 0.0051 J 0.0093
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043] 013 0.0067 0.0019 J 7.10E-04 J 0.0068 0.027 J 0.0052 J
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043 0.0014 J 4.10E-04 J 1.90E-04 U 1.80E-04 U 4.30E-04 J 3.80E-04 J 5.60E-04 J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043 0.044 0.0026 J 2.90E-04 U 2.70E-04 U 0.0024 J 0.0081 0.0027 J
1,2,3,7,8-Pentachlorodibenzofuran 0.085 0.024 J 0.0045 J 8.10E-04 J 2.90E-04 J 0.0032 J 0.0077 0.04

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB53 AS01-SB54 AS01-SB55 AS01-SB56 AS01-SB57 AS01-SB58
Sample ID Residential AS01-SS53-0-1 AS01-SS54-0-1 AS01-SS55-0-1 AS01-SS55P-0-1 AS01-SS56-0-1 AS01-SS57-0-1 AS01-SS58-0-1
Sample Date Adjusted 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043 0.036 0.0036 J 4.90E-04 J 1.90E-04 J 0.003 J 0.0045 J 0.0071
2,3,4,7,8-Pentachlorodibenzofuran 0.0085 0.045 0.0056 J 8.50E-04 J 9.40E-04 J 0.004 J 0.01 0.046
2,3,7,8-TCDD (dioxin) 0.0043 0.016 0.0035 J 0.0011 J 5.00E-04 U 0.0043 J 0.0019 0.0049
2,3,7,8-Tetrachlorodibenzofuran 0.043 0.038 J 0.021J 0.0049 J 0.0023 J 0.024 J 0.015 J 0.12 J
Octachlorodibenzo-p-dioxin 43' 3.8J 321 0.78 J 0.27 J 231 2 K 153
Octachlorodibenzofuran 43' 0.093 0.096 0.019 0.0091 J 0.046 0.055 K 0.059
Total heptachlorodibenzo-p-dioxin - 2617 057 J 0.09 J 0.092 0.31 0.86 J 0.31J
Total heptachlorodibenzofuran - 0.21 0.12J 0.025 J 0.0092 J 0.071 J 0.084 0.083 J
Total hexachlorodibenzo-p-dioxin - 1.3 0.088 J 0.017 J 0.0094 J 0.076 0.25J 0.062 J
Total hexachlorodibenzofuran -] 0.36 J 0.081 J 0.015 J 0.0071 J 0.056 J 0.092 J 0.11J
Total pentachlorodibenzo-p-dioxin - 0.69 J 0.042 J 0.0043 J 5.30E-04 J 0.034 J 0.13J 0.033 J
Total pentachlorodibenzofuran - 0.66 J 0.094 J 0.015 J 0.0094 J 0.057 J 0.13J 0.24 )
Total tetrachlorodibenzo-p-dioxin - 0.53J 0.11J 0.0094 J 0.0018 0.071 J 0.083 J 0.046 J
Total tetrachlorodibenzofuran -] 1 0.13J 0.017 J 0.0069 J 0.14J 0.35J 0.46 J
Explosives (UG/KG)

[lHmx 390,000] NA NA NA NA NA NA NA
[INitroglycerin 46,000| NA NA NA NA NA NA NA
[Perchiorate 5,500] NA NA NA NA NA NA NA
RDX 5,800' NA NA NA NA NA NA NA
Total Metals (MG/KG)

JAluminum 7,800 26,000 8,790 5,680 5,940 8,500 11,600 7,060
IAntimony 3.1 36J 0.68 UL 0.65 UL 0.66 UL 0.72 UL 3J 0.64 UL
IArsenic 0.43 125 L 128 L 95 L 9.7 L 118 L 11.2 L 11.2 L
Barium 550 316 K 181 K 113 K 107 K 166 K 188 K 147 K
[lBerytium 16 071 B 15 14 1.4 15 0.76 B 15
"Cadmium 7.8 11 03B 0.085 B 0.049 U 04 B 5213 0.46 B
"Calcium - 22,500 3,800 2,910 2,490 3,520 11,800 2,770
"Chromium 23 63.8 K 17.1 K 11.2 K 115 K 15.6 K 59.5 K 14 K
[lcopart 160 20 371 39.4 415 428 15.8 39.7
[lcopper 310f 284 3 4413 26.7 3 26.6 J 419 517 3 39.8J
|Cyanide 160' 0.16 B 0.26 B 0.28 B 0.24 B 0.36 B 0.66 U 03B

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB53 AS01-SB54 AS01-SB55 AS01-SB56 AS01-SB57 AS01-SB58
Sample ID Residential [ AS01-5S53-0-1 | AS01-SS54-0-1 | AS01-SS55-0-1 | AS01-SS55P-0-1 | AS01-SS56-0-1 | AS01-SS57-0-1 | AS01-SS58-0-1
Sample Date Adjusted 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04 07/21/04
Chemical Name
[lron 2,300 28,700 J 32,400 J 28,200 J 29,000 J 31,600 J 30,400 J 28,700 J
[lLead 400 1,310 47.4 26.9 35.7 38 939 437
[[Magnesium - 5,040 1,310 863 J 866 J 1,300 J 4,540 938 J
[[Manganese 160 1,240 1,520 1,360 1,390 1,710 919 1,420
[Imercury 23 13 033 0.079 0113 0.25 J 0.44 J 0.23 J
[INickel 160§ 705 56.6 63.6 66.7 59.7 455 57.4
Potassium N | 1,700 J 1,300 J 637 J 728 J 1,200 J 1,430 J 919 J
Selenium 39 0.69 B 218 0.83 B 0.85 B 16 B 06U 16 B
Silver 39 426 0.45 B 0.24 U 024 U 12B 55 0.24 U
Sodium - 217 B 64.3 U 617 U 622 U 68.4 U 149 B 60.7 U
Thallium 0.55 518 358 1.2 UL 338B 31 18 B 318
anadium 7.8 173 25.4 154 16 219 58.3 221
zinc 2,300 1,400 176 181 180 200 841 180
TCLP Metals (MGIL)
Barium - NA NA NA NA NA NA NA
[lcadmium - NA NA NA NA NA NA NA
Lead - NA NA NA NA NA NA NA
et Chemistry (MG/KG)
% Moisture - 16.8 204 17.1 17.6 25.1 23.8 157
Total organic carbon (TOC) - 58,700 113,200 62,000 50,200 103,600 45,800 110,600
|t - 7.9 7 6.9 6.9 6.9 7.5 6.5

Exceeds one o

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning
Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB59 AS01-SB71 AS01-SB72 AS01-SB73 AS01-SB74
Sample ID Residential | AS01-SS59-0-1 | AS01-SS71-0-05 | AS01-SS72-0-05 | AS01-SS72P-0-0.5 | AS01-SS73-0-05 | AS01-SS74-0-0.5
Sample Date Adjusted 07/21/04 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04

Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000] NA 15 UJ 750 UJ 880 UL 1,300 UL 12U
1,1-Dichloroethene 390,000 NA 15 UJ 750 UJ 880 UL 1,300 UL 12U
1,2,4-Trichlorobenzene 78,000f NA 15 UJ 793 880 UL 1,300 UL 12U
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA

2-Butanone 4,700,000§ NA 15 UJ 750 UJ 880 UL 1,300 UL 12U
4-Methyl-2-pentanone 1 NA 15 UJ 750 UJ 430 L 1,300 UL 12U
Acetone 7,000,000] NA 328 180 B 190 B 220 B 288
Chloroform 78,0004 NA 15 UJ 750 UJ 880 UL 1,300 UL 12U
[lchioromethane 1 NA 15 UJ 750 UJ 880 UL 1,300 UL 12U
[Iethyt acetate 7,800,000] NA 15 UJ 180 J 1,600 L 1,300 UL 12U
[IMethylcyciohexane 1 NA 15 UJ 750 UJ 880 UL 1,300 UL 12U
Methylene chloride 85,000f NA 6.4 B 460 B 590 B 770 B 518
Tetrachloroethene 1,200] NA 15 UJ 4203 300 L 1,300 UL 12U
Toluene 1,600,000f NA 15 UJ 750 UJ 150 L 1,300 UL 12U
Trichloroethene l,600| NA 15 UJ 4,400 J 4,100 L 22,000 L 4917
Xylene, total 1,600,000f NA 15 UJ 750 UJ 880 UL 1,300 UL 12U
Cis-1,2-Dichloroethene 78,0004 NA 15 UJ 750 UJ 880 UL 1,300 UL 12U

Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000§ NA 500 U 450 U 440 U 390 U 430 U
2-Methylnaphthalene 31,000§ NA 500 U 450 U 440 U 390 U 430 U
3- and 4-Methylphenol 39,000' NA NA NA NA NA NA
Acenaphthene 470,000 410 U 500 U 450 U 440 U 390 U 430 U
Acenaphthylene 1 410 U 500 U 450 U 440 U 390 U 430 U
Acetophenone 780,000] NA 500 U 55 3 440 U 390 U 430 U
Anthracene 2,300,000] 213 500 U 450 U 440 U 390 U 430 U
Benzaldehyde 780,000] NA 500 U 450 U 440 U 390 U 430 U
[[Benzo(a)anthracene s70f 99 J 500 U 450 U 440 U 390 U 430 U
[[Benzo(@pyrene 87 110 J 500 U 450 U 440 U 390 U 430 U
[[Benzo(b)fiuoranthene s7of 200 J 500 U 450 U 440 U 390 U 430 U
[[Benzo(g,h.iperylene 230,000] 57 J 500 U 450 U 440 U 390 U 430 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 25 of 44



TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning
Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Pesticide/Polychlorinated Biphenyls (UG/KG)
No Detections

Station 1D RBC-Soil | AS01-SB59 AS01-SBT71 ASO01-SB72 AS01-SBT73 AS01-SB74
Sample ID Residential | AS01-5559-0-1 | AS01-SS71-0-0.5 | AS01-S572-0-0.5 | AS01-SS572P-0-05 | AS01-SS73-0-05 | AS01-S574-0-0.5
Sample Date Adjusted 07/21/04 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04
Chemical Name

Benzo(k)fluoranthene 8,7004 61J 500 U 450 U 440 U 390 U 430 U
[lcaprotactam 3,900,000] NA 68 J 450 U 440 U 390 U 430 U
[lcarbazole 32,0004 NA 500 U 450 U 440 U 390 U 430 U
[lchrysene 87,000f 120 J 500 U 450 U 440 U 390 U 430 U
[[Di-n-butylphthalate 780,000] NA 500 U 450 U 440 U 390 U 430 U
[Ibibenz(a,nyanthracene 87| NA 500 U 450 U 440 U 390 U 430 U
[[Dibenzofuran 16,000] NA 500 U 450 U 440 U 390 U 430 U
[Diethyiphthalate 6,300,000] NA 500 U 1,300 53 J 390 U 430 U
[[Dimethyt phthatate 78,000,000 NA 500 U 450 U 440 U 390 U 430 U
[[Fuoranthene 310,000 220 3 50 J 450 U 440 U 390 U 510
[lFiuorene 310,000] 410 U 500 U 450 U 440 U 390 U 430 U
[Iindeno(1,2,3-cd)pyrene s7of 58 J 500 U 450 U 440 U 390 U 430 U
[INaphthalene 160,000 NA 500 U 450 U 440 U 390 U 430 U
[lPhenanthrene 230,000§ 120 J 500 U 450 U 440 U 390 U 439
[lPyrene 230,000] 160 J 500 U 450 U 440 U 390 U 430 U
[Ibis(2-Ethyihexytphthalate 46,000] NA 76 B 99 B 440 U 390 U 82 B
Hn—NitrosodiphenyIamine l30,000| NA 500 U 450 U 440 U 390 U 430 U
||

||

||

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43}4 0.14 J 0.02 0.35 0.84 0.11 0.045
1,2,3,4,6,7,8-Heptachlorodibenzofuran O.43I 0.027 0.011 0.81 1.4 0.079 0.024
1,2,3,4,7,8,9-Heptachlorodibenzofuran O.43I 0.0022 J 0.0011 U 0.12 0.24 0.0064 0.0016 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043| 0.0038 J 0.0017 U 0.023 0.054 0.005 J 0.0015 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043I 0.0079 J 0.0032 U 0.18 0.36 0.02 0.006 J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043| 0.0069 0.0016 U 0.047 0.13 0.0098 0.0029 U
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043I 0.0025 J 0.0036 U 0.21 0.42 0.018 0.0038 J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043| 0.0038 J 0.0019 U 0.069 0.11 0.0092 0.0028 U
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043I 2.70E-04 U 0.0013 U 0.015 0.031 0.0013 U 0.0015 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043| 0.0018 J 0.0031 U 0.031 0.053 0.0037 J 0.0021 U
1,2,3,7,8-Pentachlorodibenzofuran 0.085| 0.0024 J 0.004 J 0.19 0.25 0.012 0.0028 U

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 26 of 44



TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB59 AS01-SB71 AS01-SB72 AS01-SB73 AS01-SB74
Sample ID Residential | AS01-SS59-0-1 | AS01-SS71-0-05 | AS01-SS72-0-0.5 | AS01-SS72P-0-0.5 | AS01-SS73-0-0.5 | AS01-SS74-0-0.5
Sample Date Adjusted 07/21/04 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043}f 0.002 J 0.003 U 0.16 0.33 0.023 0.0035 J
2,3,4,7,8-Pentachlorodibenzofuran 0.0085' 0.0029 J 0.005 J 0.19 0.3 0.02 0.0047 J
2,3,7,8-TCDD (dioxin) 0.0043f 0.0028 7.10E-04 U 0.01 0.01 0.0015 9.30E-04 J
2,3,7,8-Tetrachlorodibenzofuran 0.043' 0.013J 0.005 0.19 0.19 0.016 0.0057
Octachlorodibenzo-p-dioxin 43| 231J 0.36 1.2 1.2 11 0.56
Octachlorodibenzofuran 43' 0.068 0.02 0.68 0.73 0.047 0.022
Total heptachlorodibenzo-p-dioxin - 0.37J 0.043 0.63 1.4 0.23 0.094
Total heptachlorodibenzofuran = 0.076 J 0.019 13 2.3 0.12 0.038
Total hexachlorodibenzo-p-dioxin - 0.051J 0.017 0.5 11 0.18 0.076
Total hexachlorodibenzofuran = 0.046 J 0.0069 U 15 3.1 0.16 0.029
Total pentachlorodibenzo-p-dioxin - 0.02 J 0.0036 U 0.36 0.62 0.066 0.026
Total pentachlorodibenzofuran = 0.051 J 0.025 17 2.8 0.17 0.022
Total tetrachlorodibenzo-p-dioxin - 0.042 J 0.011 0.33 0.37 0.051 0.022
Total tetrachlorodibenzofuran = 0.072 J 0.03 2.3 2.9 0.21 0.048
Explosives (UG/KG)
[lHnx 390,000] NA 500 520,000 530,000 120 J 500 U
[INitrogtycerin 46,000] NA 2,500 UJ 500 J 2,500 UJ 2,500 UJ 2,500 UJ
[lPerchiorate 5,500 NA 60.6 U 311 120 47.8 U 52.2 U
RDX 5,800] NA 823 7,300 J 50,000 U 500 U 500 U
Total Metals (MG/KG)

Aluminum 7,800) 8,420 7,620 53,700 23,300 7,410 8,710
Antimony 3.1 0.67 UL 0.82 UL 1L 34L 0.65 UL 0.71 UL
Arsenic 0.43] 12.7 L 9.5 7.2 6.8 8.7 7.5
Barium 550 184 K 150 263 225 198 194
[lBerytium 16| 15 128 0.75 B 0.021 U 0.86 B 118
[lcadmium 7.8] 037 B 18 373 38 21 073
[lcatcium 1 3,630 3,410 6,580 4,940 2,750 6,600
[lchromium 23] 16.4 K 15.1 72.6 319 37.6 311
[lcobart 160] 42 27 18.1 21.7 16.3 185
[lcopper 310f 4413 35.6 L 248 L 139 L 172 L 94.9 L
[lcyanide 160] 016 B 0.76 UL 14L 0.67 UL 0.6 UL 0.65 UL

NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil | As01-sB59 AS01-SB71 AS01-SBT72 AS01-SBT73 AS01-SB74
Sample ID Residential | AS01-SS59-0-1 | AS01-5571-0-05 | AS01-5572-0-0.5 | AS01-SS72P-0-05 | AS01-SS73-0-05 | AS01-5574-0-0.5
Sample Date Adjusted 07/21/04 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04
Chemical Name
Iron 2,300 32,400 J 28,700 53,300 54,200 40,700 31,600
[lLead 400 45.3 61.5J 687 J 814 J 1113 66.8 J
[Magnesium - 1,250 1,290 J 4,510 3,970 1,310 2,100
[IManganese 160 1,750 1,250 415 878 888 986
[Imercury 2.3 0243 0.23 56.3 15 0.42 0.34
[INickel 160§ 62.9 428 43.9 56 37 29.3
Potassium 1 1,070 J 1,180 J 690 J 973 J 934 J 1,180 J
Selenium 39| 0.81 B 0.83 L 1L 17L 081 L 075 L
Silver 39] 0.25 U 0.73 123 10 412 0973
Sodium - 63.7 U 775U 258 B 498 J 61.2 U 66.9 U
Thallium 0.55 298 15U 13U 13U 11U 13U
Vanadium 7.8 24.9 23.4 14.1 17.8 30.2 19.5
Zinc 2,300 181 179 K 2,060 K 958 K 311 K 182 K
TCLP Metals (MGIL)
Barium - NA NA NA NA NA NA
[lcadmium -- NA NA NA NA NA NA
Lead - NA NA NA NA NA NA
\Wet Chemistry (MG/KG)
%% Moisture - 196 34 273 25.2 16.4 23.4
Total organic carbon (TOC) - 98,700 27,000 23,000 25,000 19,000 10,000
[lo+ - 6.4 7.6 6.5 7.2 7.2 7.9

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one @

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil B1-003 B1-004 B1-011 B1-12S/12 | B1-135/13 B1-C B2-003 B2-004 B2-005
Sample ID Residential | HCS-B1-3-S |HCS-B1-3-S/DUP| HCS-B1-4-S | HCS-B1-11-S | HCS-B1-12-1 | HCS-B1-13-1 | HCS-B1-C | HCS-B2-3-4 | HCS-B2-4-4 | HCS-B2-5-3
Sample Date Adjusted | 07/17/92 07/17/92 07/17/92 07/17/92 11/16/94 1116094 | ornze2 | oramez | ouowe2 | o7nviez
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,000 NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene 390,000§ NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene 78,000| NA NA NA NA 380 U 370 U NA NA 400 U 390 U
1,2-Dichloroethene (total) 70,000| NA NA NA NA NA NA NA NA NA NA
2-Butanone 4,700,000] NA NA NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone - NA NA NA NA NA NA NA NA NA NA
Acetone 7,000,000] NA NA NA NA NA NA NA NA NA NA
Chloroform 78,000| NA NA NA NA NA NA NA NA NA NA
[lchioromethane - NA NA NA NA NA NA NA NA NA NA
[[Methyt acetate 7,800,000 NA NA NA NA NA NA NA NA NA NA
[Methylcyciohexane 1 NA NA NA NA NA NA NA NA NA NA
Methylene chloride 85,000] NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 1|200| NA NA NA NA NA NA NA NA NA NA
Toluene 1,600,000f NA NA NA NA NA NA NA NA NA NA
Trichloroethene 1,600] NA NA NA NA NA NA NA NA NA NA
Xylene, total 1,600,000f NA NA NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene 78,000| NA NA NA NA NA NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)
1,1-Bipheny 390,000§ NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 31,000| NA NA NA NA 380 U 370 U NA NA 120 J 409
3- and 4-Methylphenol 39,000| NA NA NA NA NA NA NA NA NA NA
Acenaphthene 470,000§ NA NA NA NA 380 U 370 U NA NA 400 U 67 J
Acenaphthylene - NA NA NA NA 380 U 370 U NA NA 400 U 390 U
Acetophenone 780,000§ NA NA NA NA NA NA NA NA NA NA
Anthracene 2,300,000 NA NA NA NA 380 U 370 U NA NA 730 190 J
Benzaldehyde 780,000§ NA NA NA NA NA NA NA NA NA NA
[[Benzo(a)anthracene g7of NA NA NA NA 380 U 88 J NA NA 1,700 700
[[Benzo@pyrene g7] NA NA NA NA 380 U 70 J NA NA 1,400 690
[Benzo(b)fiuoranthene g7of NA NA NA NA 380 U 823 NA NA 1,500 730
[[Benzo(g.h.ijperylene 230,000] NA NA NA NA 380 U 57 J NA NA 910 440

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil B1-003 B1-004 B1-011 B1-12S/12 | B1-135/13 B1-C B2-003 B2-004 B2-005
Sample ID Residential | HCS-B1-3-S |HCS-B1-3-S/DUP| HCS-B1-4-S | HCS-B1-11-S | HCS-B1-12-1 | HCS-B1-13-1 | HCS-B1-C | HCS-B2-3-4 | HCS-B2-4-4 | HCS-B2-5-3
Sample Date Adjusted | 07/17/92 07/17/92 07/17/92 07/17/92 11/16/94 1116094 | ornze2 | oramez | ovowez | ornvez
Chemical Name

[[Benzo(kfiuoranthene 8,700} NA NA NA NA 380 U 56 J NA NA 1,100 580
Caprolactam 3,900,000 NA NA NA NA NA NA NA NA NA NA
[lcarbazole 32,0004 NA NA NA NA 380 U 370 U NA NA NA NA
[lchrysene 87,000| NA NA NA NA 380 U 873 NA NA 1,600 870
[IDi-n-butylphthalate 780,000] NA NA NA NA 380 U 55 J NA NA 400 UJ 390 UJ
[IDibenz(a,hyanthracene s7] NA NA NA NA 380 U 370 U NA NA 230 J 390 U
[Ipibenzofuran 16,000] NA NA NA NA 380 U 370 U NA NA 260 J 52
[IDiethyiphthalate 6,300,000] NA NA NA NA 380 U 300 J NA NA 400 U 390 U
[[Dimethyl phthalate 78,000,000§ NA NA NA NA 380 U 370 U NA NA 400 U 390 U
[[Fruoranthene 310,000§ NA NA NA NA 380 U 64 J NA NA 2,900 1,200
[[Fuorene 310,000] NA NA NA NA 380 U 370 U NA NA 410 81J
[Indeno(1,2,3-cd)pyrene g7of NA NA NA NA 380 U 51 J NA NA 790 390 J
[INaphthalene 160,000] NA NA NA NA 380 U 370 U NA NA 76 J 390 U
[Phenanthrene 230,000§ NA NA NA NA 380 U 370 U NA NA 2,300 720
[lPyrene 230,000] NA NA NA NA 380 U 61J NA NA 2,300 970
[Ibis(2-Ethyihexyhphthalate 46,000] NA NA NA NA 380 U 370 U NA NA 400 U 390 U
Hn—Nitrosodiphenylamine 130,000§ NA NA NA NA 380 U 370 U NA NA 400 U 390 U
"Pesticide/PonchIorinated Biphenyls (UG/KG)

HNO Detections

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43} NA NA NA NA NA NA 0.340 J NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43I NA NA NA NA NA NA 1.10 J NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43' NA NA NA NA NA NA 0.0790 J NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA 0.0990 UJ NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA 0.410 UJ NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA 0.120 UJ NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA 0.360 UJ NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA 0.0180 UJ NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA 0.0400 UJ NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA NA NA NA NA 0.0560 J NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085| NA NA NA NA NA NA 0.220 J NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil B1-003 B1-004 B1-011 B1-12S/12 B1-13S/13 B1-C B2-003 B2-004 B2-005
Sample ID Residential § HCS-B1-3-S | HCS-B1-3-S/DUP| HCS-B1-4-S HCS-B1-11-S | HCS-B1-12-1 | HCS-B1-13-1 | HCS-B1-C | HCS-B2-3-4 | HCS-B2-4-4 | HCS-B2-5-3
Sample Date Adjusted 07/17/92 07/17/92 07/17/92 07/17/92 11/16/94 11/16/94 07/17/92 07/17/92 01/01/92 07/17/92
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} NA NA NA NA NA NA 0.0310 UJ NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085' NA NA NA NA NA NA 0.240 J NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043' NA NA NA NA NA NA 0.00650 UJ NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA NA NA NA NA 0.140 J NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA NA 0.150 J NA NA NA
(Octachlorodibenzofuran 43' NA NA NA NA NA NA 1.70J NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA 0.850 J NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA 157 NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA 1.10J NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA 1.70J NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA 0.830 J NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA 120 NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA 0.660 J NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA 3.30J NA NA NA
Explosives (UG/KG)

[lHmx 390,000§ NA NA NA NA NA NA NA NA NA NA
[INitroglycerin 46,000| NA NA NA NA NA NA NA NA NA NA
[Perchiorate 5,500] NA NA NA NA NA NA NA NA NA NA
RDX 5,800' NA NA NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

JAluminum 7,800 17,500 J 37,100 J 96,900 J 51,700 J NA NA 7,510 J 6,110 J NA NA
I Antimony 3.1 4.30 J 12.3J 129 J 16.4 J NA NA 3.10J 3.40J NA NA
IArsenic 0.43 144 J 13.9 8.40 J 14.2 J NA NA 7.30 J 7.70 J NA NA
Barium 550 338 389 758 425 NA NA 94.8 132 NA NA
"Beryllium 16 0.910 0.830 0.530 0.810 NA NA 0.180 1.40 NA NA
"Cadmium 7.8 216 J 2291 57.1J 154 J NA NA 3.30J 0.740 UJ NA NA
"Calcium - 5,800 4,900 8,790 3,600 NA NA 1,070 4,460 NA NA
"Chromium 23 46.1 J 514 J 100 J 103 J NA NA 10J 3151 NA NA
"Cobalt 160 18.3 28.4 39.8 31.6 NA NA 5.5 21.1 NA NA
[lcopper 310f 226 J 309 J 780 J 855 J NA NA 81.9 J 136 J NA NA
[cyanide 160] NA NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil B1-003 B1-004 B1-011 B1-12S/12 | B1-135/13 B1-C B2-003 B2-004 B2-005
Sample ID Residential | HCS-B1-3-S |HCS-B1-3-S/DUP| HCS-B1-4-S | HCS-B1-11-S | HCS-B1-12-1 | HCS-B1-13-1 | HCS-B1-C | HCS-B2-3-4 | HCS-B2-4-4 | HCS-B2-5-3
Sample Date Adjusted | 07/17/92 07/17/92 07/17/92 07/17/92 11/16/94 1116094 | ornze2 | oramez | ovowez | ornvez
Chemical Name
[iron 2.300] 26,200 27,200 122,000 45,700 NA NA | 10,500 28,500 NA NA
[lLead 400 607 793 J 12,100 6,680 NA NA | 4990 68.6 NA NA
[[Magnesium 4 1870 2,010 8,810 4,230 NA NA 737 2,190 NA NA
[[Manganese 160 588 1,030 592 681 NA NA 147 501 NA NA
[Mercury 23] 0310 0.560 1 25 NA NA 2.10 0.320 NA NA
[INickel 60] 442 39.4 107 74.1 NA NA 11.4 55.1 NA NA
Potassium 4 1460 1,510 1,520 1,110 NA NA 151 U 620 NA NA
Selenium s9f 07109 0.5 3.90 J 0.470 R NA NA | 0470R | 09403 NA NA
Silver sof 420 5.80 126 24.8 NA NA 8.90 6.5 NA NA
Sodium - 467 UJ 335 UJ 9,740 373 UJ NA NA 342 UJ 298 UJ NA NA
Thallium 0550 0640 U 0.550 U 0.560 U 0520 U NA NA | os10U 0.560 U NA NA
anadium 7.8 34.7 223 18.1 30.3 NA NA 5.60 108 NA NA
Zinc 2300] 1,010 1,290 J 3,860 J 2,160 J NA NA 291 3 408 3 NA NA
TCLP Metals (MGIL)
Barium - NA NA NA NA NA NA 243 NA NA NA
[lcadmium - NA NA NA NA NA NA 0.216 NA NA NA
Lead - NA NA NA NA NA NA 6.01 NA NA NA
et Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA NA NA
- NA NA NA NA NA NA NA NA NA NA

s

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil B2-006 B2-007 B2-010 B2-C BG-016/0165/054 BG-023/0235/083
Sample ID Residential | Hcs-B2-6-3 | HCs-B2-7-3 | HCs-B2-7-s | HCs-B2-10 | Hes-B2-C HCS-BG-16S HCS-BG-23S HCS-BG-23S/DUP
Sample Date Adjusted 07/17/92 07/17/92 07/17/92 07117/92 | 0717192 06/20/94 06/21/94 06/21/94
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,000} NA NA NA NA NA 12U 11u 11u
1,1-Dichloroethene 390,000§ NA NA NA NA NA 12U 11u 11u
1,2,4-Trichlorobenzene 78,000' 490 U NA NA NA NA NA NA NA
1,2-Dichloroethene (total) 70,000| NA NA NA NA NA NA 11u 11 u
2-Butanone 4,700,000} NA NA NA NA NA 12U 11u 11u
4-Methyl-2-pentanone - NA NA NA NA NA 12U 11U 11U
Acetone 7,000,000) NA NA NA NA NA 12U 11u 11u
Chioroform 78,000| NA NA NA NA NA 12U 11 u 11u
[lchioromethane - NA NA NA NA NA 12U 11U 11U
[[Methyt acetate 7,800,000] NA NA NA NA NA NA NA NA
[Methylcyciohexane 1 NA NA NA NA NA NA NA NA
Methylene chioride 85,000] NA NA NA NA NA 12U 11u 11u
Tetrachloroethene 1|200| NA NA NA NA NA 12U 11U 11U
Toluene 1,600,000f NA NA NA NA NA 12 UJ 11u 11 u
Trichloroethene 1,600§ NA NA NA NA NA 73 14U 11u
Xylene, total 1,600,000f NA NA NA NA NA 12 UJ 11u 11u
cis-1,2-Dichloroethene 78,000' NA NA NA NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 390,000§ NA NA NA NA NA NA NA NA
2-Methylnaphthalene 31,000§ 68 J NA NA NA NA NA NA NA
3- and 4-Methylphenol 39,000| NA NA NA NA NA NA NA NA
[Acenaphthene 470,000] 490 U NA NA NA NA NA NA NA
|Acenaphthylene - 490 U NA NA NA NA NA NA NA
[Acetophenone 780,000] NA NA NA NA NA NA NA NA
Anthracene 2,300,000 490 U NA NA NA NA NA NA NA
Benzaldehyde 780,000] NA NA NA NA NA NA NA NA
[[Benzo(a)anthracene g7of 953 NA NA NA NA NA NA NA
[[Benzo@pyrene g7] 83 J NA NA NA NA NA NA NA
Benzo(b)fluoranthene 870' 100 J NA NA NA NA NA NA NA
[Benzo(g,h.ijperylene 230,000] 84 J NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil B2-006 B2-007 B2-010 B2-C BG-016/016S/054 BG-023/023S/083

Sample ID Residential | HCS-B2-6-3 | HCS-B2-7-3 | HCS-B2-7-S | HCS-B2-10 | HCS-B2-C |  HCS-BG-16S HCS-BG-23S | HCS-BG-23S/IDUP
Sample Date Adjusted | 07/17/92 07/17/92 07/17/92 o7n7i92 | 0717192 06/20/94 06/21/94 06/21/94
Chemical Name

[[Benzo(tuoranthene 8,700] 130 J NA NA NA NA NA NA NA
Caprolactam 3,900,000 NA NA NA NA NA NA NA NA
[lcarbazole 32,0004 NA NA NA NA NA NA NA NA
[lchrysene 87,000| 160 J NA NA NA NA NA NA NA
[lDi-n-butylphthalate 780,000] 490 UJ NA NA NA NA NA NA NA
[IDibenz(a,hyanthracene o 490 U NA NA NA NA NA NA NA
[Ipibenzofuran 16,000] 490 U NA NA NA NA NA NA NA
[IDiethyiphthalate 6,300,000 490 U NA NA NA NA NA NA NA
[[Dimethyl phthalate 78,000,000§ 490 U NA NA NA NA NA NA NA
[[Fruoranthene 310,000§ 200 J NA NA NA NA NA NA NA
[[Fuorene 310,000] 490 U NA NA NA NA NA NA NA
[Indeno(1,2,3-cd)pyrene s7of 60 J NA NA NA NA NA NA NA
[INaphthalene 160,000] 490 U NA NA NA NA NA NA NA
[Phenanthrene 230,000§ 180 J NA NA NA NA NA NA NA
[lPyrene 230,000] 170 J NA NA NA NA NA NA NA
[Ibis(2-Ethylhexyhphthalate 46,000] 82 B NA NA NA NA NA NA NA
Hn-Nitrosodiphenylamine 130,000} 490 U NA NA NA NA NA NA NA
"Pesticide/PonchIorinated Biphenyls (UG/KG)

HNO Detections

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43} NA NA NA NA 0.510 NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43I NA NA NA NA 0.360 NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran O.43I NA NA NA NA 0.0320 U NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA 0.130 U NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA 0.290 U NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA 0.120 U NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA 0.240 U NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA 0.0680 U NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043| NA NA NA NA 0.140 U NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA NA NA 0.110 U NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085| NA NA NA NA 0.0760 NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil B2-006 B2-007 B2-010 B2-C BG-016/0165/054 BG-023/023S/083
Sample ID Residential | HCS-B2-6-3 | HCS-B2-7-3 | HCS-B2-7-S | HCS-B2-10 | HCS-B2-C | HCS-BG-16S HCS-BG-23S | HCS-BG-23S/DUP
Sample Date Adjusted | 07/17/92 07/17/92 07/17/92 o7n7i92 | 0717192 06/20/94 06/21/94 06/21/94
Chemical Name
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} NA NA NA NA 0.140 U NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085' NA NA NA NA 0.0580 U NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043| NA NA NA NA 0.100 U NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA NA NA 0.120 U NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA 3.30 NA NA NA
Octachlorodibenzofuran 43 NA NA NA NA 0.430 NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA 1.30 NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA 0.440 NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA 1.80 NA NA NA
Total hexachlorodibenzofuran -] NA NA NA NA 0.780 NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA 0.410 NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA 0.150 NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA 0.320 NA NA NA
Total tetrachlorodibenzofuran -] NA NA NA NA 0.360 NA NA NA
Explosives (UG/KG)
[lHmx 390,000] NA NA NA NA NA NA NA NA
[INitroglycerin 46,000| NA NA NA NA NA NA NA NA
[Perchiorate 5,500] NA NA NA NA NA NA NA NA
RDX 5,800} NA NA NA NA NA NA NA NA
Total Metals (MG/KG)
Aluminum 7,800} NA 5,000 J 8,430 J 34,700 3 | 11,200 J NA NA NA
Antimony R | NA 3203 45 2513 5 NA NA NA
Arsenic 0.43} NA 6.90 J 1433 113 1293 NA NA NA
Barium S | NA 72.3 195 695 248 NA NA NA
[lBerytium 16] NA 1.20 1.10 0.930 15 NA NA NA
[[cadmium 7.8} NA 0.710 UJ 1.90 J 3751 6.80 J NA NA NA
[lcatcium -1 NA 2,180 6,520 20,500 | 11,500 NA NA NA
[lchromium 23] NA 153 3 2983 110 J 343 NA NA NA
[lcopart 160| NA 18.9 25.6 30.6 J 25.5 NA NA NA
[lcopper 310f NA 54.5 2,150 J 1,970 J 348 3 NA NA NA
[cyanide 160] NA NA NA NA NA NA NA NA
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil B2-006 B2-007 B2-010 B2-C BG-016/016S/054 BG-023/023S/083

Sample ID Residential | HCS-B2-6-3 | HCS-B2-7-3 | HCS-B2-7-S | HCS-B2-10 | HCS-B2-C |  HCS-BG-16S HCS-BG-23S | HCS-BG-23S/IDUP
Sample Date Adjusted | 07/17/92 07/17/92 07/17/92 o7n7i92 | 0717192 06/20/94 06/21/94 06/21/94
Chemical Name
[iron 2,300) NA 30,400 25,100 31,300 | 31,900 NA NA NA
[lLead e | NA 74.6 272 472 200 NA NA NA
[Magnesium - NA 662 2,110 9,840 1,940 NA NA NA
[[Manganese 160} NA 559 552 926 770 NA NA NA
[Mercury 23] NA 0.400 2.70 16.8 3.20 NA NA NA
[INicke! 160} NA 38 40.3 185 66.4 NA NA NA
Potassium -1 NA 558 885 1,710 781 NA NA NA
Selenium 39| NA 0.780 J 0.790 J 0610J | 0540 NA NA NA
Silver 39 NA 210 121 106 64.5 NA NA NA
Sodium - NA 315 UJ 244 UJ 1,290 439 UJ NA NA NA
Thallium 0.55 NA 0.540 U 0.460 U 0520 U| 0490 U NA NA NA

anadium 78| NA 14.6 82.7 100 75.8 NA NA NA

Zinc 2,300| NA 163 J 636 J 4230 J 849 J NA NA NA
TCLP Metals (MGIL)

Barium - NA NA NA NA 0.971 NA NA NA
[lcadmium - NA NA NA NA | 0.0633 NA NA NA
Lead - NA NA NA NA 0.128 NA NA NA

et Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA
|t - NA NA NA NA NA NA NA NA
| Exceeds one o
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil | BG-084/084S/106 | BG-098/098S | BG-102/102S | BG-110/110S BG-113 BG-152 BG-153 BG-161
Sample ID Residential |  HCs-BG-84s HCS-BG-98S | HCS-BG-102S | HCS-BG-110S | HCS-BG-113S | HCS-BG-113S/DUP | HCS-BG-152 | HCS-BG-153 | HCS-BG-161
Sample Date Adjusted 06/20/94 11/16/94 11/16/94 11/16/94 11/15/94 11/15/94 10/20/98 10/20/98 |  10/20/98
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,000 11 UJ 1,800 U 71U 1,600 U 1,700 U 1,800 U NA NA NA
1,1-Dichloroethene 390,000§ 11U 1,800 U 71U 1,600 U 1,700 U 1,800 U NA NA NA
1,2,4-Trichlorobenzene 78,000| NA 460 U 450 U 440 U 440 U 440 U NA NA NA
1,2-Dichloroethene (total) 70,000| 11U 1,800 U 71U 16,000 1,700 U 1,800 U NA NA NA
2-Butanone 4,700,000] 11U 1,800 U 71U 1,600 U 1,700 U 1,800 U NA NA NA
4-Methyl-2-pentanone - 11 UJ 1,800 U 7103 1,600 U 1,700 U 1,800 U NA NA NA
Acetone 7,000,000] 11U 1,800 U 71U 1,600 U 1,700 U 1,800 U NA NA NA
Chloroform 78,000| 13 1,800 U 71U 1,600 U 1,700 U 1,800 U NA NA NA
[[lchioromethane - 11U 3703 71U 1,600 U 1,700 U 1,800 U NA NA NA
[[Methyt acetate 7,800,000 NA NA NA NA NA NA NA NA NA
[Methylcyciohexane 1 NA NA NA NA NA NA NA NA NA
Methylene chloride 85,000] 57 1,800 U 99 U 1,600 U 1,700 U 1,800 U NA NA NA
Tetrachloroethene 1,200} 11 UJ 1,800 U 299 1,600 U 1,700 U 1,800 U NA NA NA
Toluene 1,600,000f 11 UJ 1,800 U 7103 1,600 U 1,700 U 1,800 U NA NA NA
Trichloroethene 1|6OOI 1107 27,000 890 26,000 8,000 7,300 NA NA NA
Xylene, total 1,600,000f 11 UJ 1,800 U 7103 1,600 U 1,700 U 1,800 U NA NA NA
cis-1,2-Dichloroethene 78,000' NA NA NA NA NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)
1,1-Bipheny 390,000§ NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 31,000| NA 460 U 479 440 U 440 U 440 U NA NA NA
3- and 4-Methylphenol 39,000| NA NA NA NA NA NA NA NA NA
Acenaphthene 470,000§ NA 460 U 450 U 440 U 440 U 440 U NA NA NA
Acenaphthylene - NA 460 U 450 U 440 U 440 U 440 U NA NA NA
Acetophenone 780,000§ NA NA NA NA NA NA NA NA NA
Anthracene 2,300,000 NA 460 U 450 U 440 U 440 U 440 U NA NA NA
Benzaldehyde 780,000§ NA NA NA NA NA NA NA NA NA
[[Benzo(a)anthracene g7of NA 110 J 100 J 85 J 100 J 100 J NA NA NA
[[Benzo@pyrene g7] NA 713 80 J 61 J 85 J 85 J NA NA NA
[Benzo(b)fiuoranthene g7of NA 99 J 120 J 84 J 150 J 170 J NA NA NA
[[Benzo(g.h.ijperylene 230,000] NA 63 J 67 J 56 J 83 J 440 U NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil | BG-084/084S/106 | BG-098/098S | BG-102/102S | BG-110/110S BG-113 BG-152 BG-153 BG-161
Sample ID Residential | HCS-BG-845 | HCS-BG-98S | HCS-BG-102S | HCS-BG-110S | HCS-BG-113S | HCS-BG-113S/DUP | HCS-BG-152 | HCS-BG-153 | HCS-BG-161
Sample Date Adjusted 06/20/94 11/16/94 11/16/94 11/16/94 11/15/94 11/15/94 10/20/98 10/20/98 |  10/20/98
Chemical Name

"Benzo(k)fluoranthene 8,700§ NA 61J 46 J 58 J 61J 46 J NA NA NA
Caprolactam 3,900,000 NA NA NA NA NA NA NA NA NA
[lcarbazole 32,0004 NA 460 U 450 U 440 U 440 U 440 U NA NA NA
[lchrysene 87,000| NA 100 J 130 J 89 J 160 J 130 J NA NA NA
[IDi-n-butylphthalate 780,000] NA 460 U 450 U 440 U 440 U 440 U NA NA NA
[IDibenz(a,hyanthracene o NA 460 U 450 U 440 U 573 440 U NA NA NA
[Ipibenzofuran 16,000] NA 460 U 450 U 440 U 440 U 440 U NA NA NA
[IDiethyiphthalate 6,300,000] NA 460 U 450 U 440 U 440 U 440 U NA NA NA
[[Dimethyl phthalate 78,000,000§ NA 460 U 450 U 440 U 440 U 440 U NA NA NA
[[Fruoranthene 310,000§ NA 190 J 2303 160 J 210 3 200 J NA NA NA
[[Fuorene 310,000] NA 460 U 450 U 440 U 440 U 440 U NA NA NA
[Indeno(1,2,3-cd)pyrene g7of NA 59 J 62 J 52 3 83 J 440 U NA NA NA
[INaphthalene 160,000] NA 460 U 450 U 440 U 440 U 440 U NA NA NA
[Phenanthrene 230,000§ NA 140 J 2203 100 J 150 J 140 J NA NA NA
[lPyrene 230,000] NA 130 J 150 J 100 J 150 J 1403 NA NA NA
[Ibis(2-Ethyihexyhphthalate 46,000] NA 460 U 450 U 440 U 440 U 440 U NA NA NA
Hn-Nitrosodiphenylamine 130,000§ NA 460 U 450 U 440 U 440 U 440 U NA NA NA
"Pesticide/PonchIorinated Biphenyls (UG/KG)

HNO Detections

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43} NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43I NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43' NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085| NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-084/084S/106 BG-098/098S BG-102/102S BG-110/110S BG-113 BG-152 BG-153 BG-161
Sample ID Residential HCS-BG-84S HCS-BG-98S | HCS-BG-102S | HCS-BG-110S | HCS-BG-113S | HCS-BG-113S/DUP | HCS-BG-152 | HCS-BG-153 | HCS-BG-161
Sample Date Adjusted 06/20/94 11/16/94 11/16/94 11/16/94 11/15/94 11/15/94 10/20/98 10/20/98 10/20/98
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} NA NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085' NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043I NA NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 43 NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 390,000 NA NA NA NA NA NA NA NA NA
[INitroglycerin 46,000| NA NA NA NA NA NA NA NA NA
[Perchiorate 5,500] NA NA NA NA NA NA NA NA NA
RDX 5,800' NA NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 7,8004 NA 9,910 7,800 6,600 7,860 8,000 NA NA NA
[Antimony 3.1' NA 7.60 U 740U 7U 7.60 UJ 7.80 UJ NA NA NA
Arsenic 0.43' NA 15.8 114 10.2 134 J 14.8J NA NA NA
Barium 550' NA 179 120 118 154 159 NA NA NA
[lBerytium 16] NA 1.90 1.90 1.80 1.90 1.70 NA NA NA
[lcadmium 7.8| NA 35U 290 U 230U 230U 3.10 NA NA NA
[lcatcium -1 NA 3,800 2,890 3,230 2,820 2,750 NA NA NA
[lchromium 23] NA 236 13.1 11.9 15.1 19.9 NA NA NA
[lcopart 160| NA 312 38.6 55.2 37.2 26.8 NA NA NA
[lcopper 310f NA 755 37.3 33.7 48 49.8 NA NA NA
|Cyanide 160' NA 140U 120U 110U 130U 120U NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil | BG-084/084S/106 | BG-098/098S | BG-102/102S | BG-110/110S BG-113 BG-152 BG-153 BG-161
Sample ID Residential | HCS-BG-845 | HCS-BG-98S | HCS-BG-102S | HCS-BG-110S | HCS-BG-113S | HCS-BG-113S/DUP | HCS-BG-152 | HCS-BG-153 | HCS-BG-161
Sample Date Adjusted 06/20/94 11/16/94 11/16/94 11/16/94 11/15/94 11/15/94 102098 | 1020198 | 10120198
Chemical Name
[iron 2,300) NA 38,600 32,600 28,700 30,400 35,200 NA NA NA
[lLead e | NA 53.3 37.1 385 57.6 53.3 NA NA NA
[[Magnesium - NA 1,230 914 B 1,010 B 997 B 1,110 B NA NA NA
[[Manganese 160} NA 1,060 1,080 1,820 1,460 962 NA NA NA
[Mercury 23] NA 0.460 0.140 0.100 0.360 0.480 NA NA NA
[INickel 160§ NA 50.8 58.8 76.1 53.3 423 NA NA NA
Potassium -1 NA 1,020 B 7228 755 B 702 B 824 B NA NA NA
Selenium 39| NA 1.40 0.470 U 0.440 U 110 B 1.30 NA NA NA
Silver 39f NA 3.30 158 110 B 1.70 J 2703 NA NA NA
Sodium - NA 53.6 B 59 B 50.9 B 35.6 U 433U NA NA NA
Thallium 0.55 NA 0.710 U 0.700 U 0.660 U 0.720 U 0.730 U NA NA NA
anadium 7.8} NA 26.2 20.1 1838 232 245 NA NA NA
Zinc 2,300] NA 206 210 233 192 J 187 J NA NA NA
TCLP Metals (MGIL)
Barium - NA NA NA NA NA NA NA NA NA
[lcadmium - NA NA NA NA NA NA NA NA NA
Lead - NA NA NA NA NA NA NA NA NA
et Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA NA
- NA NA NA NA NA NA NA NA NA

s

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-162 BG-165 BG-171 BG-179
Sample ID Residential | HCS-BG-162 | HCS-BG-165 | HCS-BG-171 | HCS-BG-179 | HCS-BG-179/DUP
Sample Date Adjusted 10/20/98 10/20/98 10/21/98 10/21/98 10/21/98
Chemical Name
olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2,200,0004 NA NA NA NA NA
1,1-Dichloroethene 390,000' NA NA NA NA NA
1,2,4-Trichlorobenzene 78,000' NA NA NA NA NA
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA
2-Butanone 4|700,000| NA NA NA NA NA
4-Methyl-2-pentanone - NA NA NA NA NA
|Acetone 7|000,000| NA NA NA NA NA
Chloroform 78,000' NA NA NA NA NA
[lchioromethane - NA NA NA NA NA
[[Methyt acetate 7,800,000] NA NA NA NA NA
"Methylcyclohexane I NA NA NA NA NA
Methylene chloride 85,000' NA NA NA NA NA
Tetrachloroethene 1|200| NA NA NA NA NA
Toluene l,GO0,000I NA NA NA NA NA
Trichloroethene 1|6OOI NA NA NA NA NA
Xylene, total l,GO0,000I NA NA NA NA NA
cis-1,2-Dichloroethene 78,000' NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 390,000 NA NA NA NA NA
2-Methylnaphthalene 31,000' NA NA NA NA NA
3- and 4-Methylphenol 39,000' NA NA NA NA NA
Acenaphthene 470,000' NA NA NA NA NA
|Acenaphthylene - NA NA NA NA NA
[Acetophenone 780,000' NA NA NA NA NA
[Anthracene 2,300,000' NA NA NA NA NA
Benzaldehyde 780,000' NA NA NA NA NA
[[Benzo(a)anthracene g7of NA NA NA NA NA
[[Benzo@pyrene g7] NA NA NA NA NA
[Benzo(b)fiuoranthene g7of NA NA NA NA NA
[[Benzo(g.h.ijperylene 230,000] NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-162 BG-165 BG-171 BG-179

Sample ID Residential | HCS-BG-162 | HCS-BG-165 | HCS-BG-171 | HCS-BG-179 | HCs-BG-179/DUP
Sample Date Adjusted 10/20/98 10/20/98 10/21/98 10/21/98 10/21/98
Chemical Name

[[Benzo(tuoranthene 8,700] NA NA NA NA NA
Caprolactam 3,900,000' NA NA NA NA NA
[lcarbazole 32,0004 NA NA NA NA NA
[lchrysene 87,000| NA NA NA NA NA
[IDi-n-butylphthalate 780,000] NA NA NA NA NA
[IDibenz(a,hyanthracene o NA NA NA NA NA
[Ipibenzofuran 16,000] NA NA NA NA NA
[IDiethyiphthalate 6,300,000 NA NA NA NA NA
[[Dimethyl phthalate 78,000,000§ NA NA NA NA NA
[[Fruoranthene 310,000§ NA NA NA NA NA
[[Fuorene 310,000] NA NA NA NA NA
[Indeno(1,2,3-cd)pyrene g7of NA NA NA NA NA
[INaphthalene 160,000] NA NA NA NA NA
[Phenanthrene 230,000§ NA NA NA NA NA
[lPyrene 230,000] NA NA NA NA NA
[Ibis(2-Ethyihexyhphthalate 46,000| NA NA NA NA NA
Hn-Nitrosodiphenylamine 130,000} NA NA NA NA NA
"Pesticide/PonchIorinated Biphenyls (UG/KG)

HNO Detections

Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43} NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43I NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43' NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043| NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085| NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-162 BG-165 BG-171 BG-179

Sample ID Residential | HCS-BG-162 | HCS-BG-165 | HCS-BG-171 | HCS-BG-179 | HCS-BG-179/DUP
Sample Date Adjusted 10/20/98 10/20/98 10/21/98 10/21/98 10/21/98
Chemical Name

2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085' NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043I NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA
(Octachlorodibenzofuran 43' NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA
Explosives (UG/KG)

[lHmx 390,000] NA NA NA NA NA
[INitroglycerin 46,000| NA NA NA NA NA
[PPerchiorate 5,500] NA NA NA NA NA
RDX 5,800' NA NA NA NA NA
Total Metals (MG/KG)

JAluminum 7,8004 NA NA NA NA NA
I Antimony 3.1' NA NA NA NA NA
IArsenic 0.43I NA NA NA NA NA
Barium 550' NA NA NA NA NA
[lBerytium 16] NA NA NA NA NA
[lcadmium 7.8| NA NA NA NA NA
[lcatcium -1 NA NA NA NA NA
[lchromium 23] NA NA NA NA NA
[lcopart 160| NA NA NA NA NA
[lcopper 310| NA NA NA NA NA
[cyanide 160] NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-5

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning

Grounds, Surface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil BG-162 BG-165 BG-171 BG-179

Sample ID Residential | HCS-BG-162 | HCS-BG-165 | HCS-BG-171 | HCS-BG-179 | HCS-BG-179/DUP
Sample Date Adjusted 10/20/98 10/20/98 10/21/98 10/21/98 10/21/98
Chemical Name
[iron 2,300) NA NA NA NA NA
[lLead e | NA NA NA NA NA
[Magnesium - NA NA NA NA NA
[[Manganese 160§ NA NA NA NA NA
[Mercury 23] NA NA NA NA NA
[INickel 160§ NA NA NA NA NA
Potassium 1 NA NA NA NA NA
Selenium 39| NA NA NA NA NA
Silver 39 NA NA NA NA NA
Sodium - NA NA NA NA NA
Thallium 0.55 NA NA NA NA NA

anadium 7.8) NA NA NA NA NA

Zinc 2,300| NA NA NA NA NA
TCLP Metals (MGIL)

Barium - NA NA NA NA NA
[lcadmium - NA NA NA NA NA
Lead - NA NA NA NA NA

et Chemistry (MG/KG)

% Moisture - NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA
|t - NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-5B42 AS01-5B43 AS01-5B44 AS01-SB60

Sample ID Residential || AS01-SB42(1-2) | AS01-SB43-(1-2) | AS01-SB44-(1-2) | AS01-SB60-1-3 | AS01-SB60-3-5 | AS01-SB60-5-7 | AS01-SB60-7-8
Sample Date Adjusted 10/24/01 10/24/01 10/24/01 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000 12U 12U 12U 12U 11U 510 U 12U
Chlorobenzene 160,000|| 12U 12U 12U 12U 11U 510 U 12 U3
Ethylbenzene 780,000|| 12U 12U 12U 12U 11U 510 U 12 UJ
Tetrachloroethene 1,200)| 12U 12U 12U 12U 11U 510 U 12 U3
Toluene 1,600,000(| 12U 12U 12U 12U 11U 510 U 12 UJ
Trichloroethene 1,600]| 18 12U 12U 130 170 930 150
Xylene, total 1,600,000 12U 12U 12U 12U 11U 510 U 12 UJ
Semi-volatile Organic Compounds (UG/KG)

2-Methylnaphthalene 31,000 370 U 370 U 340 U 450 U 400 U 380 U 400 U
Fluoranthene 310,000|| 439 370 U 340 U 450 U 400 U 380 U 400 U
[INaphthalene 160,000 370 U 370 U 340 U 450 U 400 U 380 U 400 U
[lPhenanthrene 230,000|| 479 370 U 340 U 450 U 400 U 380 U 400 U
Hbis(Z—EthyIhexyl)phthalate 46,000 370 U 370 U 437 450 U 400 U 380 U 400 U
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43 0.00429 0.00205 0.00211 0.0023 U 0.0067 0.0011 U 0.0045 J
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43)| 4.61E-04 0.00321 6.10E-05 U 2.50E-04 U 400E-04 U| 360E-04U | 230E-04 U
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43)| 9.70E-05 U 9.07E-04 J 7.40E-05 U 3.10E-04 U 540E-04 U| 4.60E-04U | 3.10E-04 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043]| 8.60E-05 U 7.40E-05 U 8.90E-05 U 2.70E-04 U 490E-04 U| 440E-04U | 2.80E-04 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043]| 6.70E-05 U 0.00138 5.00E-05 U 2.00E-04 U 3.90E-04 U| 3.60E-04U | 2.00E-04 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043]| 7.40E-05 U 6.30E-05 U 7.60E-05 U 2.60E-04 U 490E-04 U| 450E-04U | 2.80E-04 U
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043]| 6.60E-05 U 5.20E-04 4.90E-05 U 2.00E-04 U 4.00E-04 U| 3.60E-04U | 2.00E-04 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043]| 7.30E-05 U 6.20E-05 U 7.50E-05 U 2.60E-04 U 4.80E-04 U| 440E-04U | 270E-04 U
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043]| 8.10E-05 U 6.00E-05 U 6.00E-05 U 2.20E-04 U 430E-04 U| 3.90E-04U | 2.00E-04 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043(| 7.60E-05 U 7.00E-05 U 7.50E-05 U 4.40E-04 U 7.10E-04 U| 6.80E-04U | 3.70E-04 U
1,2,3,7,8-Pentachlorodibenzofuran 0.085|| 9.40E-05 U 2.85E-04 6.80E-05 U 2.90E-04 U 5.30E-04 U| 450E-04 U | 2.60E-04 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043| 7.70E-05 U 5.70E-05 U 5.80E-05 U 2.00E-04 U 390E-04 U| 350E-04U | 1.80E-04 U

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated
L - Reported value may be biased low
R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal
Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-5B42 AS01-5B43 AS01-5B44 AS01-SB60
Sample ID Residential || AS01-SB42-(1-2) | AS01-SB43-(1-2) | AS01-SB44-(1-2) | AS01-SB60-1-3 | AS01-SB60-3-5 | AS01-SB60-5-7 | AS01-SB60-7-8
Sample Date Adjusted 10/24/01 10/24/01 10/24/01 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

2,3,4,7,8-Pentachlorodibenzofuran 0.0085 9.90E-05 U 8.10E-05 U 7.10E-05U |  3.00E-04 U 5.30E-04 U| 4.60E-04U | 270E-04 U
2,3,7,8-TCDD (dioxin) 0.0043 9.70E-05 U 8.80E-05 U 9.30E-05 U | 2.00E-04 U 400E-04 U| 370E-04U | 2.20E-04 U
2,3,7,8-Tetrachlorodibenzofuran 0.043]| 2.07E-04 J 3.12E-04 J 8.10E-05 U 1.90E-04 U 280E-04 U| 270E-04U | 150E-04 U
Octachlorodibenzo-p-dioxin 43" 0.170 0.0842 0.109 0.065 0.29 0.034 0.17
Octachlorodibenzofuran 43 0.0021 0.0100 116E-04 U | 5.20E-04 U 570E-04 U| 6.60E-04 U | 7.80E-04 U
Total heptachlorodibenzo-p-dioxin - 0.00966 0.00396 0.00538 0.0031 U 0.014 0.0018 U 0.0088
Total heptachlorodibenzofuran - 8.10E-04 0.00471 6.10E-05 U | 3.10E-04 U 540E-04 U| 4.60E-04U | 3.10E-04 U
Total hexachlorodibenzo-p-dioxin - 2.10E-04 6.20E-05 U 4.00E-04 3.70E-04 U 550E-04 U| 9.40E-04U | 6.20E-04 U
Total hexachlorodibenzofuran - 6.60E-05 U 0.00304 490E-05 U |  2.20E-04 U 430E-04 U| 3.90E-04U | 2.00E-04 U
Total pentachlorodibenzo-p-dioxin - 7.60E-05 U 7.00E-05 U 750E-05 U |  4.40E-04 U 7.10E-04 U| 9.60E-04U | 3.70E-04 U
Total pentachlorodibenzofuran - 9.40E-05 U 0.00105 6.80E-05 U |  3.00E-04 U 5.30E-04 U| 4.60E-04U | 270E-04 U
Total tetrachlorodibenzo-p-dioxin - 9.70E-05 U 8.80E-05 U 9.30E-05 U |  2.00E-04 U 400E-04 U| 370E-04U | 2.20E-04 U
Total tetrachlorodibenzofuran - 2.92E-04 5.48E-04 8.10E-05 U 1.90E-04 U 280E-04 U| 270E-04U | 150E-04 U
Explosives (UG/KG)

[lHmx 390,000 570 U 570 U 560 U 500 U 500 U 500 U 500 U
[PPerchiorate 5,500)| 60 U 60 U 60 U 54.6 U 481U 46.4 U 48.9 U
RDX 5,800 570 U 570 U 560 U 500 U 58 J 53 J 500 U
Total Metals (MG/KG)

Aluminum 7,800 7,930 4,430 5,690 7,350 7,830 7,820 8,600
Arsenic 0.43]| 10.6 44 6.7 538 6.4 6 6
Barium 550(| 192 98.3 206 158 119 92.6 97.6
[lBerytium 16| 113 0633 0923 094 B 091 B 072 B 0.68 B
[lcaicium B 2,210 1,420 2,320 1,680 1,310 9723 1,160 J
[lchromium 23| 13.6 J 814 10 119 12.8 12.3 136
[lcobatt 160|| 15.3 119 13.3 133 J 14.6 13.7 124
[lcopper 310]| 16.9 111 155 15.8 14.6 13.3 118
[lcyanide 160|| 06U 0.6 U 06U 068 U 06U 058 U 061U
[iron 2,300]| 30,100 14,900 20,000 26,300 28,700 26,300 26,000

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected




TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-5B42 AS01-5B43 AS01-5B44 AS01-SB60

Sample ID Residential || AS01-SB42-(1-2) | AS01-SB43-(1-2) | AS01-SB44-(1-2) | AS01-SB60-1-3 | AS01-SB60-3-5 | AS01-SB60-5-7 | AS01-SB60-7-8
Sample Date Adjusted 10/24/01 10/24/01 10/24/01 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

[lLead 400 16.2 13 15.1 14.2 13.8 13.4 12.3
[IMagnesium - 1,100 J 732 J 940 J 963 J 979 J 1,030 J 1,230 J
[[Manganese 160 1,020 647 972 853 790 753 624
[Imercury 2.3 012 U 012 U 011U 0.068 U 0.06 U 0.099 J 0.097 J
[INickel 160|| 22,9 117 18.2 213 20 165 15.3
Potassium o 1,010 J 552 3 599 J 911 J 991 J 991 J 935 J
Selenium 39| 11U 11U 12U 063 U 055U 053U 0.56 U
Silver 39 11Ul 11UL 12 UL 027U 024U 023U 024U
Sodium - 66.1 64.8 U 65.7 U 69.8 U 61.6 U 59.4 U 62.5 U
Thallium 0.55 16U 16U 17U 13 UL 13L 11 UL 1.2 UL
Vanadium 7.8 195 1063 133 163 176 172 187
Zinc 2,300 711 37.9 575 54.5 52.9 56 67
\Wet Chemistry (MG/KG)

% Moisture - NA NA NA 26.7 16.9 13.8 18.1
Total organic carbon (TOC) - NA 7,700 NA 9,100 5,200 4,400 2,500
[le+ - NA NA NA 6.7 6.4 6.4 5.8

Exceeds one or more criteria

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated
L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB61 AS01-SB62

Sample ID Residential AS01-SB61-1-3 | AS01-SB61P-1-3 | AS01-SB61-3-5 | AS01-SB61-5-7 | AS01-SB61-7-8 [ AS01-SB62-1-3 | AS01-SB62-3-5 | AS01-SB62-5-7 | AS01-SB62-7-8
Sample Date Adjusted 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,0004 13U 13U 11U 12 U 12 U 12,000 UJ 11,000 UJ 480 UJ 530 UJ
Chlorobenzene 160,000' 13U 13 UJ 11U 12 U 12 U 12,000 UJ 11,000 UJ 480 UJ 530 UJ
Ethylbenzene 780,000' 13U 13 UJ 11U 12 U 12 U 12,000 UJ 11,000 UJ 480 UJ 530 UJ
Tetrachloroethene 1|200| 13U 13 UJ 11U 12 U 12 U 12,000 UJ 11,000 UJ 557 530 UJ
Toluene l,GO0,000I 13U 13 UJ 11U 12 U 12 U 12,000 UJ 11,000 UJ 480 UJ 530 UJ
Trichloroethene 1|6OOI 13U 13U 11U 12 U 12U 25,000 J 12,000 J 6,800 J 6,300 J
Xylene, total l,GO0,000I 13U 13 UJ 11U 12 U 12 U 12,000 UJ 11,000 UJ 480 UJ 530 UJ
Semi-volatile Organic Compounds (UG/KG)

2-Methylnaphthalene 31,0004 440 U 440 U 410 U 380 U 390 U 400 U 170 J 717 400 U
Fluoranthene 310,000' 440 U 440 U 410 U 380 U 390 U 400 U 400 U 390 U 400 U
"Naphthalene 160,000' 440 U 440 U 410 U 380 U 390 U 400 U 400 U 390 U 400 U
"Phenamhrene 230,000' 440 U 440 U 410 U 380 U 390 U 400 U 400 U 390 U 400 U
Hbis(Z—EthyIhexyl)phthalate 46,000§ 440 U 440 U 410 U 380 U 390 U 400 U 89 J 390 U 46 ]
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.434 0.015 0.0095 0.0049 J 0.0047 J 0.0037 J 1.8 0.02 0.0041 J 0.0034 J
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43' 0.003 U 2.70E-04 U 4.50E-04 U 3.60E-04 U 7.00E-04 U 1.7 0.0018 U 3.80E-04 U 7.10E-04 U
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43I 4.40E-04 U 3.20E-04 U 5.70E-04 U 4.40E-04 U 7.40E-04 U 0.4 5.40E-04 U 2.80E-04 U 5.80E-04 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' 4.00E-04 U 3.50E-04 U 5.90E-04 U 5.00E-04 U 0.0011 U 0.075 6.10E-04 U 2.50E-04 U 4.70E-04 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043' 0.0015 U 2.30E-04 U 4.20E-04 U 3.30E-04 U 6.30E-04 U 1 8.50E-04 U 2.20E-04 U 5.50E-04 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' 5.00E-04 U 3.20E-04 U 5.80E-04 U 4.80E-04 U 9.30E-04 U 0.17 5.60E-04 U 2.40E-04 U 4.60E-04 U
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043' 4.90E-04 U 2.30E-04 U 4.50E-04 U 3.10E-04 U 6.10E-04 U 0.76 5.00E-04 U 2.20E-04 U 4.00E-04 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' 9.40E-04 U 4.90E-04 U 5.70E-04 U 4.80E-04 U 9.90E-04 U 0.16 6.70E-04 U 3.20E-04 U 4.40E-04 U
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043' 3.60E-04 U 2.40E-04 U 4.70E-04 U 3.00E-04 U 5.40E-04 U 0.056 4.90E-04 U 2.20E-04 U 4.20E-04 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' 7.50E-04 U 4.30E-04 U 8.30E-04 U 6.30E-04 U 0.0011 U 0.094 8.30E-04 U 3.40E-04 U 7.30E-04 U
1,2,3,7,8-Pentachlorodibenzofuran 0.085' 8.00E-04 U 3.10E-04 U 5.20E-04 U 3.90E-04 U 6.70E-04 U 0.71 5.70E-04 U 2.20E-04 U 4.90E-04 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043' 3.40E-04 U 2.30E-04 U 4.10E-04 U 2.70E-04 U 4.50E-04 U 0.29 4.20E-04 U 2.00E-04 U 3.80E-04 U

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal
Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB61 AS01-SB62

Sample ID Residential | AS01-SB61-1-3 | AS01-SB61P-1-3 | AS01-SB61-3-5 | AS01-SB61-5-7 | AS01-SB61-7-8 | AS01-SB62-1-3 | AS01-SB62-3-5 | AS01-SB62-5-7 | AS01-SB62-7-8
Sample Date Adjusted 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

2,3,4,7,8-Pentachlorodibenzofuran 0.0085]  7.30E-04 U 3.20E-04 U 5.70E-04 U|  5.00E-04 U 9.80E-04 U 0.6 6.60E-04 U | 2.40E-04U | 5.40E-04 U
2,3,7,8-TCDD (dioxin) 0.0043]  3.80E-04 U 2.70E-04 U 5.80E-04 U| 3.30E-04 U 6.40E-04 U 0.016 370E-04 U | 190E-04U | 4.30E-04 U
2,3,7,8-Tetrachlorodibenzofuran 0043] 00017 1.60E-04 U 4.20E-04 U|  2.10E-04 U 3.90E-04 U 0.38 7.80E-04 U | 150E-04U | 5.60E-04 U
Octachlorodibenzo-p-dioxin 43' 0.32 0.36 0.15 0.16 0.091 891J 0.46 0.1 0.052
Octachlorodibenzofuran a3l 000953 3.50E-04 U 8.80E-04 U|  7.70E-04 U 0.039 14 0.0036 U | 8.40E-04 U 0.0012 U
Total heptachlorodibenzo-p-dioxin - 0.035 0.021 0.011 0.0096 0.0078 3.4 0.041 0.0089 0.0072
Total heptachlorodibenzofuran -1 00036 3.20E-04 U 5.70E-04 U|  4.40E-04 U 7.40E-04 U 33 00029 U | 470E-04U | 7.30E-04 U
Total hexachlorodibenzo-p-dioxin 4 oo022u 9.20E-04 U 8.90E-04 U| 5.50E-04 U 0.0027 U 14 0.0016 U | 7.90E-04 U | 1.00E-03 U
Total hexachlorodibenzofuran 4 oooi5U 2.40E-04 U 4.70E-04 U| 3.30E-04 U 6.30E-04 U 46 8.50E-04 U | 2.20E-04U | 5.50E-04 U
Total pentachlorodibenzo-p-dioxin -] s.60E-04 U 4.30E-04 U 8.30E-04 U|  6.30E-04 U 0.0023 U 0.68 8.30E-04 U | 3.40E-04U | 7.30E-04 U
Total pentachlorodibenzofuran - o004 U 3.20E-04 U 7.20E-04 U|  5.00E-04 U 8.00E-04 U 45 6.60E-04 U | 2.40E-04U | 8.20E-04 U
Total tetrachlorodibenzo-p-dioxin -] 6.60E-04 U 2.70E-04 U 5.80E-04 U| 3.30E-04 U 6.40E-04 U 0.45 370E-04 U | 190E-04U | 4.30E-04 U
Total tetrachlorodibenzofuran A 00047 1.60E-04 U 4.20E-04 U|  2.10E-04 U 3.90E-04 U 3.9 7.80E-04 U | 150E-04U | 5.60E-04 U
Explosives (UG/KG)

[lHmx 390,000§ 500 U 500 U 500 U 500 U 500 U 1,500 1,200 750 350 J
[PPerchiorate 5,500} 53.9 U 53.3 U 49.5 U 465U 477U 288 269 757 459
RDX 5,800] 500 U 500 U 500 U 500 U 500 U 2,100 4,500 5,500 3,600
Total Metals (MG/KG)

Aluminum 7,800 7,870 6,980 6,940 7,610 9,090 7,930 7,490 7,860 9,000
Arsenic 0.43 6.2 5.7 &7/ 6.4 8.2 6 6.2 6.6 7.3
Barium 550 186 117 111 103 117 149 72.2 86.1 202
[lBerytium 16] 1B 0.83 B 0.82 B 0.81 B 081 B 118 081 B 091 B 091 B
[lcaicium -1 1,950 1,240 J 1,210 J 7013 1,300 2,090 503 J 596 J 599 J
[lchromium 23] 12.8 10.9 115 124 13.2 12.7 126 119 13.6
[lcobatt 160§ 13.6 1239 13.1 14 16.2 15 104 J 13.9 145
[lcopper 310] 16.7 13.2 14.7 15.4 15.8 17.3 16.3 17.3 15.3
[lcyanide 160§ 0.67 U 0.67 U 062 U 058 U 06U 0.14J 0.6 U 059 U 06U
[iron 23000 27,100 24,300 25,300 27,400 29,000 27,800 27,600 28,500 31,100

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB61 AS01-SB62

Sample ID Residential | AS01-SB61-1-3 | AS01-SB61P-1-3 | AS01-SB61-3-5 | AS01-SB61-5-7 | AS01-SB61-7-8 | AS01-SB62-1-3 | AS01-SB62-3-5 | AS01-SB62-5-7 | AS01-SB62-7-8
Sample Date Adjusted 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

[lead 400 153 12 15.4 132 165 145 138 146 151
[Magnesium - 1,030 J 870 J 878 J 974 3 1,550 J 979 J 869 J 1,010 J 1,230 J
[[Manganese 160 995 757 783 701 833 918 532 686 725
[Iercury 23 0.071 3 0.095 J 0.12 3 0.063 J 0.06 U 0.062 J 0.06 U 0.07 J 0.086 J
[INickel 160§ 23.2 18.1 18.8 18.4 20.3 218 18 185 18.4
Potassium N | 973 J 940 J 858 J 934 J 909 J 1,060 J 975 J 974 3 761 J
Selenium 39f 0.62 U 0.61 U 0.57 U 0.53 U 0.55 U 0.55 U 0.55 U 0.63 J 0.55 U
Silver 39f 0.27 U 0.27 U 0.25 U 0.23 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Sodium - 69 U 68.3 U 63.4 U 59.5 U 61U 61.3 U 61.3 U 60.5 U 615 U
Thallium 0.55 13 UL 13 UL 14L 11Ul 151 16L 11Ul 11Ul 12 UL
Vanadium 7.8 168 151 158 16.8 20.4 171 166 17.8 199
zinc 2,300 615 417 52.6 53 63.6 57.3 54.7 56.9 76.4
\Wet Chemistry (MG/KG)

% Moisture - 2538 25 192 139 161 165 165 154 167
Total organic carbon (TOC) - 14000 6,500 7,400 4,200 3,700 8,200 7,600 5,000 2,300
[le+ - 6.7 6.8 6.3 5.8 5.9 7.1 5.6 48 4

Exceeds one or n

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated
L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-004/004S/005/039 BG-006/007
Sample ID Residential HCS-BG-4(92) HCS-BG-4(92)/DUP HCS-BG-5(92) HCS-BG-4(94) HCS-BG-6(92) | HCS-BG-6(94)
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 06/20/94 07/13/92 06/21/94
Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,0004 730 U 760 U 4,500 U NA 6 UJ NA
Chlorobenzene 160,000' 730 U 760 U 4,500 U NA 6 UJ NA
Ethylbenzene 780,000' 730 U 320 J 4,500 U NA 6 UJ NA
Tetrachloroethene 1|200| 730 U 740 J 4,500 U NA 6 UJ NA
Toluene l,GO0,000I 730 U 660 J 4,500 U NA 6 UJ NA
Trichloroethene 1|600| 3,800 160,000 76,000 J NA 5J NA
Xylene, total 1,600,000' 290 J 1,700 4,500 U NA 2 NA
Semi-volatile Organic Compounds (UG/KG)

2-Methylnaphthalene 31,0004 350 J NA NA NA NA NA
Fluoranthene 310,000' 380 U NA NA NA NA NA
[INaphthalene 160,000] 250 J NA NA NA NA NA
[lPhenanthrene 230,000§ 380 U NA NA NA NA NA
Hbis(Z—EthyIhexyl)phthalate 46,000 320 J NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43) NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran O.43I NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43I NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043' NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043' NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043' NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085' NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-004/004S/005/039 BG-006/007
Sample ID Residential HCS-BG-4(92) HCS-BG-4(92)/DUP | HCS-BG-5(92) HCS-BG-4(94) HCS-BG-6(92) | HCS-BG-6(94)
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 06/20/94 07/13/92 06/21/94
Chemical Name

2,3,4,7,8-Pentachlorodibenzofuran 0.0085 NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043Y NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA NA
Octachlorodibenzofuran 43 NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total hexachlorodibenzofuran -] NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total tetrachlorodibenzofuran -] NA NA NA NA NA NA
Explosives (UG/KG)
[[Hnx 390,000] NA NA NA NA NA NA
[PPerchiorate 5,500} NA NA NA NA NA NA
RDX 5|800| NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 7,8004 NA NA NA 8,610 NA 6,110
Arsenic 0.43' NA NA NA 6.40 NA 4.30
Barium SSOI NA NA NA 114 NA 67.3
[lBerytium 16] NA NA NA 0.840 NA 0.640 B
[lcaicium -1 NA NA NA 472 NA 91,700
[lchromium 23] NA NA NA 134 NA 9.60
[lcobatt 160§ NA NA NA 14.6 NA 6.60 B
[lcopper 310] NA NA NA 17 NA 492
[lcyanide 160§ NA NA NA 1.20 NA 1.20 U
[iron 2,300] NA NA NA 29,600 NA 21,400

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal
Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil BG-004/004S5/005/039 BG-006/007

Sample ID Residential HCS-BG-4(92) HCS-BG-4(92)/DUP | HCS-BG-5(92) HCS-BG-4(94) HCS-BG-6(92) | HCS-BG-6(94)
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 06/20/94 07/13/92 06/21/94
Chemical Name

[lLead e | NA NA NA 14.8 NA 9
[IMagnesium -1 NA NA NA 1,120 NA 24,200
[IManganese 160} NA NA NA 761 NA 409
[Imercury 23] NA NA NA 0.0800 B NA 0.0600 U
[INickel 160§ NA NA NA 17.7 NA 13.3
Potassium -1 NA NA NA 856 B NA 840 B
Selenium 39| NA NA NA 0.880 U NA 0.870 U
Silver 39] NA NA NA 110 W NA 110 W
Sodium - NA NA NA 38.1 NA 753 B
Thallium 0.55 NA NA NA 0.880 U NA 0.870 U
Vanadium 7.8| NA NA NA 236 NA 15
Zinc 2.300| NA NA NA 61.1J NA 435
\Wet Chemistry (MG/KG)

% Moisture - NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA
[le+ - NA NA NA NA NA NA

| Exceeds one or n

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-008/008S/009/038 BG-079 BG-120/121 BG-126/127 BG-128/129 BG-130/131
Sample ID Residential HCS-BG-38 HCS-BG-8 HCS-BG-79 | HCS-BG-120 | HCS-BG-120/DUP | HCS-BG-127 | HCS-BG-128 | HCS-BG-131
Sample Date Adjusted 07/13/92 06/21/94 07/13/92 06/21/94 06/21/94 06/22/94 06/22/94 06/22/94
Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,0004 260 J NA 6 UJ 11U 12 U 12 U 12 U 2]
Chlorobenzene 160,000' 740 U NA 6 UJ 11U 12 U 4] 2] 12 U
Ethylbenzene 780,000' 740 U NA 6 UJ 11U 12 U 3J 12 U 12 U
Tetrachloroethene 1.200' 330 J NA 6 UJ 11U 12 U 12 U 12 U 12 U
Toluene 1,600,000' 170 J NA 6 UJ 11U 12 U 3J 2] 12 U
Trichloroethene 1.600' 42,000 NA 380 11U 12 U 230 260 270
Xylene, total 1,600,000' 190 J NA 6 UJ 11U 12 U 81J 12 U 12 U
Semi-volatile Organic Compounds (UG/KG)

2-Methylnaphthalene 31,0004 NA NA NA NA NA NA NA NA
Fluoranthene 310,000' NA NA NA NA NA NA NA NA
[INaphthalene 160,000] NA NA NA NA NA NA NA NA
[lPhenanthrene 230,000§ NA NA NA NA NA NA NA NA
Hbis(Z—EthyIhexyl)phthalate 46,000 NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43) NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran O.43I NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43I NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043' NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043' NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043' NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085' NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal
Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil BG-008/008S/009/038 BG-079 BG-120/121 BG-126/127 BG-128/129 BG-130/131
Sample ID Residential HCS-BG-38 HCS-BG-8 HCS-BG-79 | HCS-BG-120 | HCS-BG-120/DUP | HCS-BG-127 | HCS-BG-128 | HCS-BG-131
Sample Date Adjusted 07/13/92 06/21/94 07/13/92 06/21/94 06/21/94 06/22/94 06/22/94 06/22/94
Chemical Name
2,3,4,7,8-Pentachlorodibenzofuran 0.0085 NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043Y NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 43' NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran -] NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran -] NA NA NA NA NA NA NA NA
Explosives (UG/KG)
[[Hnx 390,000] NA NA NA NA NA NA NA NA
[PPerchiorate 5,500} NA NA NA NA NA NA NA NA
RDX 5|800| NA NA NA NA NA NA NA NA
Total Metals (MG/KG)
Aluminum 7,8004 NA 8,100 NA NA NA NA NA NA
Arsenic 0.43' NA 5.90 NA NA NA NA NA NA
Barium SSOI NA 76.2 NA NA NA NA NA NA
[lBerytium 16] NA 0.900 NA NA NA NA NA NA
[lcaicium -1 NA 826 NA NA NA NA NA NA
[lchromium 23] NA 12 NA NA NA NA NA NA
[lcobatt 160§ NA 15.7 NA NA NA NA NA NA
[lcopper 310] NA 16.7 NA NA NA NA NA NA
[lcyanide 160§ NA 1.20 NA NA NA NA NA NA
[iron 2,300] NA 28,600 NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal
Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil BG-008/0085/009/038 BG-079 BG-120/121 BG-126/127 | BG-128/129 | BG-130/131
Sample ID Residential HCS-BG-38 HCS-BG-8 HCS-BG-79 | HCS-BG-120 | HCS-BG-120/DUP | HCS-BG-127 | HCS-BG-128 | HCS-BG-131
Sample Date Adjusted 07/13/92 06/21/94 071392 |  06/21/94 06/21/94 06122194 06122194 06122194
Chemical Name

[lLead e | NA 13.4 NA NA NA NA NA NA
[IMagnesium -1 NA 1,050 NA NA NA NA NA NA
[[Manganese 160} NA 886 NA NA NA NA NA NA
[Imercury 23] NA 0.0700 B NA NA NA NA NA NA
[INickel 160§ NA 20.4 NA NA NA NA NA NA
Potassium -1 NA 911 B NA NA NA NA NA NA
Selenium 39| NA 0.820 U NA NA NA NA NA NA
Silver 39f NA 1203 NA NA NA NA NA NA
Sodium - NA 49.6 U NA NA NA NA NA NA
Thallium 0.55 NA 0.820 U NA NA NA NA NA NA
Vanadium 7.8| NA 20.2 NA NA NA NA NA NA
Zinc 2,300] NA 82.7 3 NA NA NA NA NA NA
\Wet Chemistry (MG/KG)

% Moisture - NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA
[le+ - NA NA NA NA NA NA NA NA

| Exceeds one or n

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-205/206
Sample ID Residential § HCS-BG-205 | HCS-BG-206
Sample Date Adjusted 10/27/98 10/27/98
Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000§ 11U 11U
Chlorobenzene 160,000' 11u 11u
Ethylbenzene 780,000' 11U 11U
Tetrachloroethene 1|200| 11U 11u
Toluene 1,600,000' 11U 11U
Trichloroethene 1,600§ 11U 11U
Xylene, total 1,600,000' 11U 11U
Semi-volatile Organic Compounds (UG/KG)

2-Methylnaphthalene 31,0004 NA NA
Fluoranthene 310,000§ NA NA
[INaphthalene 160,000] NA NA
[lPhenanthrene 230,000§ NA NA
Hbis(Z—EthyIhexyl)phthalate 46,000§ NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43) NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43' NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43' NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043' NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043' NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043' NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043' NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043' NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043' NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.085' NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043' NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal
Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil BG-205/206
Sample ID Residential § HCS-BG-205 | HCS-BG-206
Sample Date Adjusted 10/27/98 10/27/98
Chemical Name

2,3,4,7,8-Pentachlorodibenzofuran 0.0085 NA NA
2,3,7,8-TCDD (dioxin) 0.0043Y NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' NA NA
Octachlorodibenzo-p-dioxin 43' NA NA
Octachlorodibenzofuran 43' NA NA
Total heptachlorodibenzo-p-dioxin - NA NA
Total heptachlorodibenzofuran - NA NA
Total hexachlorodibenzo-p-dioxin - NA NA
Total hexachlorodibenzofuran - NA NA
Total pentachlorodibenzo-p-dioxin - NA NA
Total pentachlorodibenzofuran - NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA
Total tetrachlorodibenzofuran - NA NA
Explosives (UG/KG)
[[Hnx 390,000] NA NA
[PPerchiorate 5,500} NA NA
RDX 5,800§ NA NA
Total Metals (MG/KG)

Aluminum 7,800 NA NA
Arsenic 0.43| NA NA
Barium B | NA NA
[lBerytium 16] NA NA
[lcaicium -1 NA NA
[lchromium 23] NA NA
[lcobatt 160§ NA NA
[lcopper 310] NA NA
[lcyanide 160§ NA NA
[iron 2,300] NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-6

Exceedance of Adjusted Residential Soil RBC, Former Disposal

Pits, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-205/206
Sample ID Residential § HCS-BG-205 | HCS-BG-206
Sample Date Adjusted 10/27/98 10/27/98
Chemical Name
[lLead e | NA NA
"Magnesium I NA NA
"Manganese 160| NA NA
[Imercury 23] NA NA
[INickel 160§ NA NA
Potassium I NA NA
Selenium 39| NA NA
Silver 39 NA NA
Sodium - NA NA
Thallium 0.55 NA NA
\Vanadium 7.8) NA NA
Zinc 2,300§ NA NA
\Wet Chemistry (MG/KG)

% Moisture - NA NA
Total organic carbon (TOC) - NA NA
EpH - NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated
L - Reported value may be biased low

R - Unreliable result

Exceeds one or n

U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB14 AS01-SB15 AS01-SB16 AS01-SB17 AS01-SB18
Sample ID Industrial AS01-SB14-R01X AS01-SB14P-R01X AS01-SB15-R01X AS01-SB16-R01X AS01-SB17-R01X AS01-SB18-R01X
Sample Date Adjusted 02/21/01 02/21/01 02/21/01 02/22/01 02/22/01 02/22/01
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroethene (total) 920,000 6 U 6 U 6 U 6 U 6 U 6 U
Carbon disulfide 10,000,000 6 U 6 U 6 U 6 U 6 U 6 U
Methyl acetate 100,000,000 NA NA NA NA NA NA
Methylene chloride 380,000 3B 6 B 4B 4B 6 B 9B
Tetrachloroethene 5,300|| 6U 6U 6U 6U 6U 6U
Trichloroethene 7,200 6 U 6 U 6 U 5J 6 U 6 U
Xylene, total 20,000,000 6 U 6 U 6 U 6 U 6 U 6 U
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 380 U 400 U 390 U 390 U 370 U 400 U
Benzo(a)anthracene 3,900 380 U 400 U 390 U 390 U 370 UJ 400 U
[lBenzo(a)pyrene 390|| 380 U 400 U 390 U 390 U 370 U 400 U
([Benzo(b)fiuoranthene 3,900|| 380 U 400 U 390 U 390 U 370 U 400 U
[lchrysene 390,000 380 U 400 U 390 U 390 U 370 UJ 400 U
[[piethylphthatate 82,000,000 380 U 400 U 390 U 390 U 370 U 400 U
[[Fluoranthene 4,100,000 380 U 400 U 390 U 390 U 370 U 400 U
[[Phenanthrene 3,100,000 380 U 400 U 390 U 390 U 370 U 400 U
[lPyrene 3,100,000 380 U 400 U 390 U 390 U 370 UJ 400 U
Hbis(Z-Ethylhexyl)phthalate 200,000 380 U 400 U 390 U 390 U 370 UJ 400 U
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9 0.292 U 0.084 U 0.356 U 0.321 U 0.395 U 0.317 U
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.9 0.145 U 0.044 U 02U 0.159 U 0.196 U 0.169 U
1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.9" 0.189 U 0.051 U 0.262 U 0.208 U 0.256 U 0.221 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19" 0.289 U 0.079 U 0.373 U 0.327 U 0.414 U 0.322 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19" 0.069 U 0.024 U 0.093 U 0.074 U 0.0901 U 0.079 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19" 0.254 U 0.071 U 0.328 U 0.288 U 0.364 U 0.284 U
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 1 of 27



TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB14 AS01-SB15 AS01-SB16 AS01-SB17 AS01-SB18
Sample ID Industrial AS01-SB14-R01X AS01-SB14P-R01X AS01-SB15-R01X AS01-SB16-R01X AS01-SB17-R01X AS01-SB18-R01X
Sample Date Adjusted 02/21/01 02/21/01 02/21/01 02/22/01 02/22/01 02/22/01
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19 0.059 U 0.02 U 0.08 U 0.064 U 0.078 U 0.068 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19" 0.266 U 0.069 U 0.343 U 0.301 U 0.38 U 0.296 U
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19" 0.075 U 0.022 U 0.102 U 0.081 U 01U 0.086 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019" 0.196 U 0.073 U 0.215 U 0211 U 0.241 U 0.194 U
1,2,3,7,8-Pentachlorodibenzofuran 0.3 0.137 U 0.052 U 0.147 U 0.147 U 0.177 U 0.126 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19" 0.07 U 0.022 U 0.095 U 0.075 U 0.092 U 0.08 U
2,3,4,7,8-Pentachlorodibenzofuran 0.038" 0.123 U 0.045 U 0.131 U 0.132 U 0.158 U 0.112 U
2,3,7,8-TCDD (dioxin) 0.019" 0.014 U 0.006 U 0.015 U 0.015 U 0.017 U 0.014 U
2,3,7,8-Tetrachlorodibenzofuran 0.19" 0.009 U 0.004 U 0.01 U 0.01 U 0.012 U 0.008 U
Octachlorodibenzo-p-dioxin 190|| 0.158 0.035 J 0171 0131 0.12 0.16
Octachlorodibenzofuran 190 0.266 U 0.077 U 0.132 U 0.308 U 0.441 U 0.323 U
Total heptachlorodibenzo-p-dioxin - 0.292 U 0.084 U 0.356 U 0.321 U 0.395 U 0.317 U
Total heptachlorodibenzofuran - 0.145 U 0.044 U 02U 0.159 U 0.196 U 0.169 U
Total hexachlorodibenzo-p-dioxin - 0.254 U 0.071 U 0.328 U 0.288 U 0.364 U 0.284 U
Total hexachlorodibenzofuran - 0.059 U 0.02 U 0.08 U 0.064 U 0.078 U 0.068 U
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 5,100,000 276 J 340 J 454 U 454 U 454 U 476 U
[INitroglycerin 200,000 435 U 454 U 454 U 476 U 476 U 454 U
Perchlorate 72,000 120 92 61 U 62 2,500 61 U
RDX 26,000 454 U 435 U 454 U 454 U 454 U 476 U
Total Metals (MG/KG)

Aluminum 100,000 9,160 9,280 9,330 9,120 10,200 10,200
Antimony 41| 21L 13L 15L 16 B 19 L 13L
Arsenic 1.9 65 6.6 7.2 7 6.9 7
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 2 of 27




TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB14 AS01-SB15 AS01-SB16 AS01-SB17 AS01-SB18
Sample ID Industrial || AS01-SB14-R01X | AS01-SB14P-RO1X | AS01-SB15-R01X | AS01-SB16-RO1X | AS01-SB17-ROIX | AS01-SBI8-RO1X
Sample Date Adjusted 02/21/01 02/21/01 02/21/01 02/22/01 02/22/01 02/22/01
Chemical Name
Barium 7,200 151 154 183 207 195 203
Beryllium 200|| 11 11 1.2 11 1.2 13
Cadmium 100|| 0.23 U 0.23 U 0.24 U 023U 022U 024 U
Calcium - NA NA NA NA NA NA
Chromium 310 145 ] 14.8 J 15.6 J 153 J 15.7 J 152 J
Cobalt 2,000|| 14.3 14.7 15.2 15.6 15.9 16.4
Copper 4,100|| 155 16.2 17.1 175 16.8 16.9
Cyanide 2,000|| 015 B 0.24 B 019 B 022 B 012 B 03B
Iron 31,000 31,300 32,300 31,600 32,700 32,700 32,800
[lLead 400 14.9 K 15.9 K 20.1 K 16 K 16.7 K 22.1 K
[IMagnesium m NA NA NA NA NA NA
[IManganese 2,000|| 911 926 1,030 1,010 1,070 1,170
[Imercury 31| 0.03 B 0.04 B 0.04 B 0.03 B 0.03 B 0.04 B
[INicke! 2,000|| 224 23.73 242 2411 251 2713
Potassium B NA NA NA NA NA NA
Selenium 510 14K 12K 13K 13K 12K 13K
Silver 510 012 U 012 U 012 U 011U 012U 012U
Thallium 7.2)| 1.9 2.1 17 16 15 17
Vanadium 100f| 20.9 211 22 214 23 23.3
Zinc 31,000 66.3 65.6 713 705 70.2 735
Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA
Total organic carbon (TOC) - 9,050 9,370 9,930 9,410 8,940 11,900
llo+ - 7 71 7.3 7.3 75 7.4
| Exceeds one or more criteria
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 3 of 27




TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB19 AS01-SB20 AS01-SB63 AS01-SB64 AS01-SB65
Sample ID Industrial AS01-SB19-R0O1X AS01-SB20-R01X AS01-SB63-6.5-7 AS01-SB64-7.5-8 AS01-SB64P-7.5-8 AS01-SB65-1.5-2
Sample Date Adjusted 02/22/01 02/22/01 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 6 U 6 U 11U 530 U 480 U 11U
1,2-Dichloroethene (total) 920,000 6 U 6 U NA NA NA NA
Carbon disulfide 10,000,000 6 U 6 U 11U 530 U 480 U 11U
Methyl acetate 100,000,000 NA NA 11U 530 U 480 U 11U
Methylene chloride 380,000 108 5B 3B 320 B 270 B 258B
Tetrachloroethene 5.300' 6 U 6 U 1u 530 U 480 U 11u
Trichloroethene 7.200' 6 U 6 U 13 600 520 140
Xylene, total 20,000,000 6 U 6 U 11U 530 U 480 U 11U
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 380 U 380 U 400 U 380 U 380 U 557
Benzo(a)anthracene 3,900 380 U 380 U 400 U 380 U 380 U 400 U
[lBenzo(a)pyrene 390] 380 U 380 U 400 U 380 U 380 U 400 U
([Benzo(b)fiuoranthene 3,900f 380 U 380 U 400 U 380 U 380 U 400 U
[lchrysene 390,000} 380 U 380 U 400 U 380 U 380 U 400 U
[[piethylphthatate 82,000,000 380 U 380 U 400 U 380 U 380 U 400 U
[[Fluoranthene 4,100,000} 380 U 380 U 400 U 380 U 380 U 400 U
[[Phenanthrene 3,100,000} 380 U 380 U 400 U 380 U 380 U 400 U
[lPyrene 3,100,000} 380 U 380 U 400 U 380 U 380 U 400 U
Hbis(Z-Ethylhexyl)phthalate 200,000| 380 U 380 U 400 U 380 U 380 U 400 U
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) 0.359 U 0.089 U 0.0017 U 0.003 J 0.0029 J 0.004 J
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| 0.172 U 0.048 U 2.10E-04 U 2.40E-04 U 1.50E-04 U 4.90E-04 U
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| 0.225 U 0.056 U 2.70E-04 U 3.00E-04 U 1.70E-04 U 6.00E-04 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19| 0.356 U 0.033 U 3.50E-04 U 3.20E-04 U 2.20E-04 U 7.10E-04 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' 0.082 U 0.01U 2.40E-04 U 2.20E-04 U 1.50E-04 U 5.30E-04 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19| 0.313 U 0.03 U 3.10E-04 U 3.00E-04 U 2.10E-04 U 6.70E-04 U
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 4 of 27




TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB19 AS01-SB20 AS01-SB63 AS01-SB64 AS01-SB65
Sample ID Industrial AS01-SB19-R01X AS01-SB20-R01X AS01-SB63-6.5-7 AS01-SB64-7.5-8 AS01-SB64P-7.5-8 AS01-SB65-1.5-2
Sample Date Adjusted 02/22/01 02/22/01 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) 0.07 U 0.009 U 2.30E-04 U 2.10E-04 U 1.40E-04 U 4.90E-04 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19| 0.327 U 0.055 U 3.30E-04 U 3.00E-04 U 2.10E-04 U 6.70E-04 U
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' 0.089 U 0.024 U 2.30E-04 U 2.30E-04 U 1.40E-04 U 4.80E-04 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019' 0.113 U 0.035 U 4.20E-04 U 4.80E-04 U 2.80E-04 U 0.0012 U
1,2,3,7,8-Pentachlorodibenzofuran 0.38' 0.16 U 0.05 U 2.50E-04 U 2.30E-04 U 1.60E-04 U 6.90E-04 U
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' 0.083 U 0.025 U 1.90E-04 U 2.10E-04 U 1.30E-04 U 4.60E-04 U
2,3,4,7,8-Pentachlorodibenzofuran 0.038' 0.143 U 0.043 U 3.00E-04 U 2.60E-04 U 1.70E-04 U 7.70E-04 U
2,3,7,8-TCDD (dioxin) 0.019' 0.015 U 0.006 U 2.10E-04 U 2.00E-04 U 1.50E-04 U 5.50E-04 U
2,3,7,8-Tetrachlorodibenzofuran 0.19' 0.011 U 0.004 U 1.70E-04 U 1.60E-04 U 1.10E-04 U 5.00E-04 U
Octachlorodibenzo-p-dioxin 190| 0.192 0.048 0.056 0.098 0.089 0.14
Octachlorodibenzofuran 190| 0.385 U 0.086 U 4.20E-04 U 3.90E-04 U 5.70E-04 U 9.10E-04 U
Total heptachlorodibenzo-p-dioxin - 0.359 U 0.089 U 0.0018 U 0.0077 0.0065 0.0094
Total heptachlorodibenzofuran - 0.172 U 0.048 U 2.70E-04 U 3.00E-04 U 1.70E-04 U 6.00E-04 U
Total hexachlorodibenzo-p-dioxin - 0.313 U 0.03 U 3.50E-04 U 9.80E-04 U 9.10E-04 U 7.10E-04 U
Total hexachlorodibenzofuran - 0.07 U 0.009 U 2.40E-04 U 2.30E-04 U 1.50E-04 U 5.30E-04 U
Total pentachlorodibenzo-p-dioxin - NA NA 4.20E-04 U 4.80E-04 U 2.80E-04 U 0.0012 U
Total pentachlorodibenzofuran - NA NA 3.00E-04 U 2.60E-04 U 1.70E-04 U 7.70E-04 U
Total tetrachlorodibenzo-p-dioxin - NA NA 2.10E-04 U 2.00E-04 U 1.50E-04 U 5.50E-04 U
Total tetrachlorodibenzofuran - NA NA 1.70E-04 U 1.60E-04 U 1.10E-04 U 5.00E-04 U
Explosives (UG/KG)

[lHmx 5,100,000} 435 U 417 U 500 U 310 J 1,300 1,500
[INitroglycerin 200,000} 435 U 454 U 2,500 U 2,500 U 2,500 U 2,500 U
Perchlorate 72,000' 60 U 59 U 485 U 18,800 16,800 29.7J
RDX 26,000' 435 U 417 U 500 U 1,100 1,100 940
Total Metals (MG/KG)

Aluminum 100,000 9,820 10,200 8,050 7,450 7,300 7,620
[Antimony 41 0.24 UL 2L 0.65 UL 0.62 UL 0.63 UL 0.65 UL
Arsenic 1.9 7.6 7 6.8 6.7 6.3 6.1
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 5 of 27



TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB19 AS01-SB20 AS01-SB63 AS01-SB64 AS01-SB65
Sample ID Industrial AS01-SB19-R0O1X AS01-SB20-R01X AS01-SB63-6.5-7 AS01-SB64-7.5-8 AS01-SB64P-7.5-8 AS01-SB65-1.5-2
Sample Date Adjusted 02/22/01 02/22/01 09/22/04 09/22/04 09/22/04 09/22/04
Chemical Name

Barium 7,200 194 196 102 81.3 102 167
Beryllium 200' 1.2 1.2 0.75 B 0.79 B 0.77 B 1B
Cadmium lOOI 0.24 U 0.23 U 0.048 U 0.046 U 0.046 U 0.091 B
Calcium -- NA NA 874 J 679 J 675 J 1,640
Chromium 310' 16.1J 15.8J 12.6 13.7 12.1 12.9
Cobalt 2,000f 15.9 16 14.9 12 13.1 14.1
Copper 4,100| 18.6 17.6 15.4 13.7 13.5 17
Cyanide 2,000' 0.28 B 0.14 B 0.61 U 0.57 U 0.58 U 0.6 U
Iron 31,000| 33,100 33,500 28,900 29,900 28,400 28,100
[lLead 400] 25 K 16.6 K 13.7 11.9 12.9 13.7
[IMagnesium -1 NA NA 1,030 J 1,040 J 1,010 J 1,010 J
[IManganese 2,000f 1,080 1,100 579 500 600 932
[Imercury 31f 0.04 B 0.03 B 0.061 J 0.057 U 0.066 J 0.075J
[INicke! 2,000f 253 2593 17.4 17.2 16,5 22.7
Potassium -- NA NA 959 J 832 J 743 J 979 J
Selenium 510' 1.4 K 0.98 K 0.56 U 0.53 U 0.53 U 0.55 U
Silver 510' 0.12 U 0.12 U 0.24 U 0.23 U 0.23 U 0.24 U
Thallium 7.2I 2.1 1.8 1.2 UL 1.1 UL 1.1 UL 1.2 UL
Vanadium lOOI 24.8 23.5 18.2 17.6 17 16.9
Zinc 31,000' 75.2 78.7 58.4 64.1 63.4 60.3
Wet Chemistry (MG/KG)

% Moisture -- NA NA 17.5 12.9 13.9 16.8
Total organic carbon (TOC) - 12,300 11,400 3,400 2,400 2,700 8,600
EpH -- 7.4 7.6 5.6 4.9 4.8 6.9

| Exceeds one o

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 6 of 27




TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB66 AS01-SB67 AS01-SB68 AS01-SB69 AS01-SB70 BG-010/010S/053
Sample ID Industrial AS01-SB66-1.5-2 AS01-SB67-1.5-2 AS01-SB68-1.5-2 AS01-SB69-1-1.5 AS01-SB70-2.5-3 HCS-BG-10 HCS-BG-53
Sample Date Adjusted 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04 07/13/92 07/13/92
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 14 U 12U 610 UJ 800 UL 660 U 6 UJ 5]
1,2-Dichloroethene (total) 920,000 NA NA NA NA NA 6 UJ 16
Carbon disulfide 10,000,000 14 U 12U 610 UJ 800 UL 660 U 6 UJ 6 UJ
Methyl acetate 100,000,000} 14 U 12U 610 UJ 82 L 660 U NA NA
Methylene chloride 380,000 10 B 10 B 370 B 480 B 370 B 12 UJ 13 UJ
Tetrachloroethene 5.300' 14 U 12 U 610 UJ 5,800 L 660 U 6 UJ 6 UJ
Trichloroethene 7.200' 14 U 117 940 J 12,000 L 1,800 57 480
Xylene, total 20,000,000 14 U 12U 610 UJ 800 UL 660 U 2] 6 UJ
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 400 U 400 U 420 U 390 U 450 U NA NA
Benzo(a)anthracene 3,900 400 U 400 U 5117 390 U 450 U NA NA
[lBenzo(a)pyrene 390] 400 U 400 U 44 3 390 U 450 U NA NA
([Benzo(b)fiuoranthene 3,900f 400 U 400 U 67 J 390 U 450 U NA NA
[lchrysene 390,000} 400 U 400 U 69 J 390 U 450 U NA NA
[[piethylphthatate 82,000,000 400 U 220 J 280 J 390 U 340 J NA NA
[[Fluoranthene 4,100,000} 400 U 400 U 150 J 390 U 450 U NA NA
[[Phenanthrene 3,100,000} 400 U 400 U 120 J 390 U 450 U NA NA
[lPyrene 3,100,000} 400 U 400 U 95 J 390 U 450 U NA NA
Hbis(Z-Ethylhexyl)phthalate 200,000| 400 U 718 110 B 390 U 2,300 NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) 0.0067 0.058 0.0049 J 0.0083 0.025 NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| 4.70E-04 U 0.11 3.40E-04 U 7.70E-04 U 0.0042 J NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| 6.60E-04 U 0.027 3.80E-04 U 0.0011 U 7.70E-04 U NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19' 0.0014 U 0.0051 J 7.60E-04 U 0.0016 U 0.0017 U NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' 0.0011 U 0.06 5.20E-04 U 0.0012 U 0.0031 U NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19| 0.0013 U 0.012 6.60E-04 U 0.0015 U 0.0015 U NA NA
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 7 of 27




TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB66 AS01-SB67 AS01-SB68 AS01-SB69 AS01-SB70 BG-010/010S/053
Sample ID Industrial AS01-SB66-1.5-2 AS01-SB67-1.5-2 AS01-SB68-1.5-2 AS01-SB69-1-1.5 AS01-SB70-2.5-3 HCS-BG-10 HCS-BG-53
Sample Date Adjusted 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04 07/13/92 07/13/92
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) 1.00E-03 U 0.039 4.70E-04 U 0.0011 U 0.0012 U NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19| 0.0013 U 0.012 6.60E-04 U 0.0015 U 0.0023 U NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' 0.0011 U 0.0034 J 4.70E-04 U 0.0012 U 0.0013 U NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019| 0.0019 U 0.0084 0.0012 U 0.002 U 0.0026 U NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.38' 7.70E-04 U 0.035 4.80E-04 U 8.60E-04 U 0.0023 U NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' 7.30E-04 U 0.031 3.60E-04 U 8.30E-04 U 0.0012 U NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038' 8.20E-04 U 0.038 5.00E-04 U 8.80E-04 U 0.0023 U NA NA
2,3,7,8-TCDD (dioxin) 0.019' 4.90E-04 U 0.0026 3.90E-04 U 5.30E-04 U 7.90E-04 U NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19' 4.90E-04 U 0.032 5.30E-04 U 5.50E-04 U 0.003 NA NA
Octachlorodibenzo-p-dioxin 190| 0.32 0.23 0.16 0.28 0.31 NA NA
Octachlorodibenzofuran 190| 0.0013 U 0.15 0.0036 U 0.0036 U 0.0076 J NA NA
Total heptachlorodibenzo-p-dioxin - 0.015 0.11 0.014 0.023 0.05 NA NA
Total heptachlorodibenzofuran - 6.60E-04 U 0.2 5.50E-04 U 0.0011 U 0.0042 NA NA
Total hexachlorodibenzo-p-dioxin - 0.0014 U 0.17 9.10E-04 U 0.0016 U 0.016 NA NA
Total hexachlorodibenzofuran - 0.0011 U 0.29 5.20E-04 U 0.0012 U 0.0031 U NA NA
Total pentachlorodibenzo-p-dioxin - 0.0019 U 0.14 0.0012 U 0.002 U 0.0032 U NA NA
Total pentachlorodibenzofuran - 8.20E-04 U 0.28 5.00E-04 U 9.90E-04 U 0.0067 NA NA
Total tetrachlorodibenzo-p-dioxin - 4.90E-04 U 0.13 3.90E-04 U 7.20E-04 U 0.013 NA NA
Total tetrachlorodibenzofuran - 4.90E-04 U 0.23 5.30E-04 U 5.50E-04 U 0.026 NA NA
Explosives (UG/KG)

[lHmx 5,100,000} 810 4,600 5,200 570 2,100 NA NA
[INitroglycerin 200,000} 2,500 U 2,500 U 2,000 J 2,500 UJ 4,500 J NA NA
Perchlorate 72,000' 48.2 U 438 26.6 91.2 65 NA NA
RDX 26,000' 96 J 69 J 74 ] 5,200 730 NA NA
Total Metals (MG/KG)

Aluminum 100,000 7,300 10,100 50,500 6,100 19,100 NA NA
[Antimony 41 0.65 UL 0.66 UL 0.69 UL 0.64 UL 172 L NA NA
Arsenic 1.9 5.6 5.3 7 7.6 5.6 NA NA
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 8 of 27




TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning
Grounds, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB66 AS01-SB67 AS01-SB68 AS01-SB69 AS01-SB70 BG-010/010S/053
Sample ID Industrial AS01-SB66-1.5-2 AS01-SB67-1.5-2 AS01-SB68-1.5-2 AS01-SB69-1-1.5 AS01-SB70-2.5-3 HCS-BG-10 HCS-BG-53
Sample Date Adjusted 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04 07/13/92 07/13/92
Chemical Name

Barium 7,200 186 196 150 156 152 NA NA
Beryllium 200| 0.98 B 0.85 B 0.87 B 0.89 B 0.72 B NA NA
Cadmium lOOI 0.27 B 0.46 J 0.47 J 031 B 11.9 NA NA
Calcium I 2,010 93,200 2,030 3,230 14,600 NA NA
(Chromium 310' 12 10.7 19.9 11.3 11.9 NA NA
Cobalt 2,000' 13.1 8.4 1] 15.1 12.5 10.2J NA NA
Copper 4,100| 16.3 L 241 L 36.4 L 20.1 L 136 L NA NA
Cyanide 2,000' 0.6 UL 0.61 UL 0.64 UL 0.59 UL 0.21 L NA NA
Iron 31,000' 26,600 20,700 24,500 23,700 20,200 NA NA
[lLead 400} 12.8J 269 J 914 J 24.6 3 1,760 J NA NA
[IMagnesium -1 1,020 J 2,040 923 J 980 J 2,790 NA NA
[IManganese 2,000f 922 546 692 783 687 NA NA
[Imercury 31f 0.06 UL 0.44 2 0.45 0.068 UL NA NA
[INicke! 2,000f 21.9 18.9 216 18.8 205 NA NA
Potassium I 931 J 1,030 J 1,050 J 935 J 1,180 J NA NA
Selenium 510' 0.55 UL 9L 0.58 UL 0.55 UL 0.62 UL NA NA
Silver 510| 0.24 U 0.29J 2.8 0.24 U 4.1 NA NA
Thallium 7.2I 12U 12U 12U 11U 13U NA NA
Vanadium lOOI 15.9 13.9 19.4 14.7 15.4 NA NA
Zinc 31,000' 59.7 K 108 K 222 K 62.8 K 202 K NA NA
Wet Chemistry (MG/KG)

% Moisture -- 17 18.4 21.3 15.8 26.2 NA NA
Total organic carbon (TOC) - 9,100 11,000 14,000 13,000 11,000 NA NA
EpH -- 6.8 6.3 7.2 6.6 7.4 NA NA
| Exceeds one o

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 9 of 27




TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-017/018 | BG-034/034S BG-037 BG-059/050 | BG-067/068 | BG-132/133 BG-133 BG-180 BG-181
Sample ID Industrial HCS-BG-18 HCS-BG-34 | HCS-BG-37 | HCS-BG-50 | HCS-BG-68 | HCS-BG-132 | HCS-BG-133 | HCS-BG-180 | HCS-BG-181
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 06/22/94 11/15/94 10/27/98 10/27/98
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 6 UJ 6 UJ 6 UJ 6 UJ 6 UJ 11uU 12U 12U 11u
1,2-Dichloroethene (total) 920,000 6 UJ 6 UJ 6 UJ 6 UJ 6 UJ 11U 12 U 12 U 11U
Carbon disulfide 10,000,000 6 UJ 6 UJ 23] 6 UJ 6 UJ 11U 12U 12U 11U
Methyl acetate 100,000,000} NA NA NA NA NA NA NA NA NA
Methylene chloride 380,000 23 UJ 20 UJ 24 UJ 21 UJ 16 UJ 11u 43 12U 11U
Tetrachloroethene 5.300' 6 UJ 6 UJ 3J 6 UJ 127 1u 12U 12U 11u
Trichloroethene 7.200' 48 J 1J 37J 2J 30 89 37 12U 34
Xylene, total 20,000,000 3J 6 UJ 6 UJ 473 6 UJ 11u 12U 12U 11u
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 3,900 NA NA NA NA NA NA NA NA NA
[lBenzo(a)pyrene 390] NA NA NA NA NA NA NA NA NA
([Benzo(b)fiuoranthene 3,900f NA NA NA NA NA NA NA NA NA
[lchrysene 390,000} NA NA NA NA NA NA NA NA NA
[[piethylphthatate 82,000,000 NA NA NA NA NA NA NA NA NA
[[Fluoranthene 4,100,000} NA NA NA NA NA NA NA NA NA
[[Phenanthrene 3,100,000} NA NA NA NA NA NA NA NA NA
[lPyrene 3,100,000} NA NA NA NA NA NA NA NA NA
Hbis(Z-Ethylhexyl)phthalate 200,000| NA NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-017/018 | BG-034/034S BG-037 BG-059/050 | BG-067/068 | BG-132/133 BG-133 BG-180 BG-181
Sample ID Industrial HCS-BG-18 HCS-BG-34 [ HCS-BG-37 [ HCS-BG-50 [ HCS-BG-68 | HCS-BG-132 [ HCS-BG-133 | HCS-BG-180 | HCS-BG-181
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 06/22/94 11/15/94 10/27/98 10/27/98
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019| NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.38' NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038' NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.019' NA NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| NA NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 190| NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 5,100,000} NA NA NA NA NA NA NA NA NA
[INitroglycerin 200,000} NA NA NA NA NA NA NA NA NA
Perchlorate 72,000' NA NA NA NA NA NA NA NA NA
RDX 26,000} NA NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 100,000) NA NA NA NA NA NA NA NA NA
Antimony 4:L| NA NA NA NA NA NA NA NA NA
Arsenic 1.9' NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil | BG-017/018 | BG-034/034S | BG-037 | BG-059/050 | BG-067/068 | BG-132/133 BG-133 BG-180 BG-181
Sample ID Industrial | HCS-BG-18 | HCS-BG-34 | HCS-BG-37 | HCS-BG-50 | HCS-BG-68 | HCS-BG-132 | HCS-BG-133 | HCS-BG-180 | HCS-BG-181
Sample Date Adjusted | 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 06/22/94 11/15/94 10/27/98 10/27/98
Chemical Name
Barium 7,200} NA NA NA NA NA NA NA NA NA
Beryllium 200f NA NA NA NA NA NA NA NA NA
Cadmium 100§ NA NA NA NA NA NA NA NA NA
Calcium - NA NA NA NA NA NA NA NA NA
Chromium 310f NA NA NA NA NA NA NA NA NA
Cobalt 2,000 NA NA NA NA NA NA NA NA NA
Copper 4,100} NA NA NA NA NA NA NA NA NA
Cyanide 2,000} NA NA NA NA NA NA NA NA NA
Iron 31,000} NA NA NA NA NA NA NA NA NA
[lLead 400} NA NA NA NA NA NA NA NA NA
[IMagnesium -1 NA NA NA NA NA NA NA NA NA
[IManganese 2,000f NA NA NA NA NA NA NA NA NA
[Imercury 31f NA NA NA NA NA NA NA NA NA
[INicke! 2,000f NA NA NA NA NA NA NA NA NA
Potassium - NA NA NA NA NA NA NA NA NA
Selenium s10f NA NA NA NA NA NA NA NA NA
Silver s10f NA NA NA NA NA NA NA NA NA
Thallium 72| NA NA NA NA NA NA NA NA NA
Vanadium 100§ NA NA NA NA NA NA NA NA NA
Zinc 31,000} NA NA NA NA NA NA NA NA NA
Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA NA
llo+ - NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result

U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-182/183 BG-184/185 BG-186/187 BG-188/189 BG-190
Sample ID Industrial §| HCS-BG-182 | HCS-BG-183 [ HCS-BG-184 | HCS-BG-185 | HCS-BG-186 | HCS-BG-187 | HCS-BG-189| HCS-BG-188 | HCS-BG-190
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 11u 12U 12U 11u 11u 11U 12U 12U 12U
1,2-Dichloroethene (total) 920,000 11U 3J 12 U 11U 11U 11U 12 U 12 U 12 U
Carbon disulfide 10,000,000 11u 12U 12U 11u 11uU 11uU 12U 12U 12U
Methyl acetate 100,000,000} NA NA NA NA NA NA NA NA NA
Methylene chloride 380,000 11u 12U 12U 11u 11u 11uU 12U 12U 12U
Tetrachloroethene 5.300' 1u 12U 12U 11u 1u 11u 12U 12U 12U
Trichloroethene 7.200' 63 140 26 30 2J 10J 18 10J 53
Xylene, total 20,000,000 11U 12U 12U 11u 11u 11u 12U 12U 12U
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 3,900 NA NA NA NA NA NA NA NA NA
[lBenzo(a)pyrene 390] NA NA NA NA NA NA NA NA NA
([Benzo(b)fiuoranthene 3,900f NA NA NA NA NA NA NA NA NA
[lchrysene 390,000} NA NA NA NA NA NA NA NA NA
[[piethylphthatate 82,000,000 NA NA NA NA NA NA NA NA NA
[[Fluoranthene 4,100,000} NA NA NA NA NA NA NA NA NA
[[Phenanthrene 3,100,000} NA NA NA NA NA NA NA NA NA
[lPyrene 3,100,000} NA NA NA NA NA NA NA NA NA
Hbis(Z-Ethylhexyl)phthalate 200,000| NA NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-182/183 BG-184/185 BG-186/187 BG-188/189 BG-190
Sample ID Industrial § HCS-BG-182 | HCS-BG-183 | HCS-BG-184 | HCS-BG-185 | HCS-BG-186 | HCS-BG-187 | HCS-BG-189| HCS-BG-188 | HCS-BG-190
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019| NA NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.38' NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038' NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.019' NA NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| NA NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 190| NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 5,100,000} NA NA NA NA NA NA NA NA NA
[INitroglycerin 200,000} NA NA NA NA NA NA NA NA NA
Perchlorate 72,000' NA NA NA NA NA NA NA NA NA
RDX 26,000} NA NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 100,000) NA NA NA NA NA NA NA NA NA
Antimony 4:L| NA NA NA NA NA NA NA NA NA
Arsenic 1.9' NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-182/183 BG-184/185 BG-186/187 BG-188/189 BG-190
Sample ID Industrial | HCS-BG-182 | HCS-BG-183 | HCS-BG-184 | HCS-BG-185 | HCS-BG-186 | HCS-BG-187 | HCS-BG-189| HCS-BG-188 | HCS-BG-190
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name
Barium 7,200} NA NA NA NA NA NA NA NA NA
Beryllium 200f NA NA NA NA NA NA NA NA NA
Cadmium 100§ NA NA NA NA NA NA NA NA NA
Calcium - NA NA NA NA NA NA NA NA NA
Chromium 310f NA NA NA NA NA NA NA NA NA
Cobalt 2,000 NA NA NA NA NA NA NA NA NA
Copper 4,100} NA NA NA NA NA NA NA NA NA
Cyanide 2,000} NA NA NA NA NA NA NA NA NA
Iron 31,000} NA NA NA NA NA NA NA NA NA
[lLead 400} NA NA NA NA NA NA NA NA NA
[IMagnesium -1 NA NA NA NA NA NA NA NA NA
[IManganese 2,000f NA NA NA NA NA NA NA NA NA
[Imercury 31f NA NA NA NA NA NA NA NA NA
[INicke! 2,000f NA NA NA NA NA NA NA NA NA
Potassium - NA NA NA NA NA NA NA NA NA
Selenium s10f NA NA NA NA NA NA NA NA NA
Silver s10f NA NA NA NA NA NA NA NA NA
Thallium 72| NA NA NA NA NA NA NA NA NA
Vanadium 100§ NA NA NA NA NA NA NA NA NA
Zinc 31,000} NA NA NA NA NA NA NA NA NA
Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA NA
llo+ - NA NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-191 BG-192/193 BG-194 BG-195 BG-196/197 BG-198
Sample ID Industrial § HCS-BG-191 | HCS-BG-192 [ HCS-BG-193 | HCS-BG-194 | HCS-BG-195 | HCS-BG-196 | HCS-BG-197 [ HCS-BG-198
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 12U 12U 12U 12U 12U 12U 12U 12U
1,2-Dichloroethene (total) 920,000 12 U 12 U 12 U 12 U 12 U 12U 12U 12 U
Carbon disulfide 10,000,000 12U 12U 12U 12U 12U 12U 12U 12U
Methyl acetate 100,000,000} NA NA NA NA NA NA NA NA
Methylene chloride 380,000 12U 12U 12U 12U 12U 12U 12U 12U
Tetrachloroethene 5.300' 12U 12U 12U 12U 12U 12U 12U 12U
Trichloroethene 7.200' 12U 12U 12U 12U 74 12U 12U 2
Xylene, total 20,000,000 12U 12U 12U 12U 12U 12U 12U 12U
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 NA NA NA NA NA NA NA NA
Benzo(a)anthracene 3,900 NA NA NA NA NA NA NA NA
[lBenzo(a)pyrene 390] NA NA NA NA NA NA NA NA
([Benzo(b)fiuoranthene 3,900f NA NA NA NA NA NA NA NA
[lchrysene 390,000} NA NA NA NA NA NA NA NA
[[piethylphthatate 82,000,000 NA NA NA NA NA NA NA NA
[[Fluoranthene 4,100,000} NA NA NA NA NA NA NA NA
[[Phenanthrene 3,100,000} NA NA NA NA NA NA NA NA
[lPyrene 3,100,000} NA NA NA NA NA NA NA NA
Hbis(Z-Ethylhexyl)phthalate 200,000| NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-191 BG-192/193 BG-194 BG-195 BG-196/197 BG-198
Sample ID Industrial § HCS-BG-191 | HCS-BG-192 [ HCS-BG-193 | HCS-BG-194 | HCS-BG-195 | HCS-BG-196 | HCS-BG-197 [ HCS-BG-198
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019| NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.38' NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038' NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.019' NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 190| NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 5,100,000} NA NA NA NA NA NA NA NA
[INitroglycerin 200,000} NA NA NA NA NA NA NA NA
Perchlorate 72,000' NA NA NA NA NA NA NA NA
RDX 26,000} NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 100,000) NA NA NA NA NA NA NA NA
Antimony 4:L| NA NA NA NA NA NA NA NA
Arsenic 1.9' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-191 BG-192/193 BG-194 BG-195 BG-196/197 BG-198
Sample ID Industrial | HCS-BG-191 | HCS-BG-192 | HCS-BG-193 | HCS-BG-194 | HCS-BG-195 | HCS-BG-196 | HCS-BG-197 | HCs-BG-198
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name
Barium 7,200} NA NA NA NA NA NA NA NA
Beryllium 200f NA NA NA NA NA NA NA NA
Cadmium 100§ NA NA NA NA NA NA NA NA
Calcium - NA NA NA NA NA NA NA NA
Chromium 310f NA NA NA NA NA NA NA NA
Cobalt 2,000 NA NA NA NA NA NA NA NA
Copper 4,100} NA NA NA NA NA NA NA NA
Cyanide 2,000} NA NA NA NA NA NA NA NA
Iron 31,000} NA NA NA NA NA NA NA NA
[lLead 400} NA NA NA NA NA NA NA NA
[IMagnesium -1 NA NA NA NA NA NA NA NA
[IManganese 2,000f NA NA NA NA NA NA NA NA
[Imercury 31f NA NA NA NA NA NA NA NA
[INicke! 2,000f NA NA NA NA NA NA NA NA
Potassium - NA NA NA NA NA NA NA NA
Selenium s10f NA NA NA NA NA NA NA NA
Silver s10f NA NA NA NA NA NA NA NA
Thallium 72| NA NA NA NA NA NA NA NA
Vanadium 100§ NA NA NA NA NA NA NA NA
Zinc 31,000} NA NA NA NA NA NA NA NA
Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA
llo+ - NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-199/200 BG-201/202 BG-203/204 BG-207/208
Sample ID Industrial JHCS-BG-199| HCS-BG-200 | HCS-BG-201 | HCS-BG-202 | HCS-BG-203 [ HCS-BG-204 | HCS-BG-207 | HCS-BG-208
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 12U 12U 11u 12U 11uU 11u 11u 11uU
1,2-Dichloroethene (total) 920,000 12 U 12 U 11U 12 U 11U 11U 11U 11U
Carbon disulfide 10,000,000 12U 12U 11u 12U 11u 11uU 11u 11uU
Methyl acetate 100,000,000} NA NA NA NA NA NA NA NA
Methylene chloride 380,000 12U 12U 11uU 12U 11u 11u 11u 11u
Tetrachloroethene 5.300' 12U 12U 1u 12U 1u 11u 11u 11 u
Trichloroethene 7.200' 29 55 1u 12U 1u 11 u 10J 9J
Xylene, total 20,000,000 12U 12U 11u 12U 11u 11u 11u 11u
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 NA NA NA NA NA NA NA NA
Benzo(a)anthracene 3,900 NA NA NA NA NA NA NA NA
[lBenzo(a)pyrene 390] NA NA NA NA NA NA NA NA
([Benzo(b)fiuoranthene 3,900f NA NA NA NA NA NA NA NA
[lchrysene 390,000} NA NA NA NA NA NA NA NA
[[piethylphthatate 82,000,000 NA NA NA NA NA NA NA NA
[[Fluoranthene 4,100,000} NA NA NA NA NA NA NA NA
[[Phenanthrene 3,100,000} NA NA NA NA NA NA NA NA
[lPyrene 3,100,000} NA NA NA NA NA NA NA NA
Hbis(Z-Ethylhexyl)phthalate 200,000| NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-199/200 BG-201/202 BG-203/204 BG-207/208
Sample ID Industrial JHCS-BG-199| HCS-BG-200 | HCS-BG-201 | HCS-BG-202 | HCS-BG-203 [ HCS-BG-204 | HCS-BG-207 | HCS-BG-208
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019| NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.38' NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038' NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.019' NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 190| NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 5,100,000} NA NA NA NA NA NA NA NA
[INitroglycerin 200,000} NA NA NA NA NA NA NA NA
Perchlorate 72,000' NA NA NA NA NA NA NA NA
RDX 26,000} NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 100,000) NA NA NA NA NA NA NA NA
Antimony 4:L| NA NA NA NA NA NA NA NA
Arsenic 1.9' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-199/200 BG-201/202 BG-203/204 BG-207/208
Sample ID Industrial |HCS-BG-199| HCS-BG-200 | HCS-BG-201 | HCS-BG-202 | HCS-BG-203 | HCS-BG-204 | HCS-BG-207 | HCS-BG-208
Sample Date Adjusted f 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name
Barium 7,200} NA NA NA NA NA NA NA NA
Beryllium 200f NA NA NA NA NA NA NA NA
Cadmium 100§ NA NA NA NA NA NA NA NA
Calcium - NA NA NA NA NA NA NA NA
Chromium 310f NA NA NA NA NA NA NA NA
Cobalt 2,000 NA NA NA NA NA NA NA NA
Copper 4,100} NA NA NA NA NA NA NA NA
Cyanide 2,000} NA NA NA NA NA NA NA NA
Iron 31,000} NA NA NA NA NA NA NA NA
[lLead 400} NA NA NA NA NA NA NA NA
[IMagnesium -1 NA NA NA NA NA NA NA NA
[IManganese 2,000f NA NA NA NA NA NA NA NA
[Imercury 31f NA NA NA NA NA NA NA NA
[INicke! 2,000f NA NA NA NA NA NA NA NA
Potassium - NA NA NA NA NA NA NA NA
Selenium s10f NA NA NA NA NA NA NA NA
Silver s10f NA NA NA NA NA NA NA NA
Thallium 72| NA NA NA NA NA NA NA NA
Vanadium 100§ NA NA NA NA NA NA NA NA
Zinc 31,000} NA NA NA NA NA NA NA NA
Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA
llo+ - NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-209/210 BG-211/212 BG-213/214 BG-215/216
Sample ID Industrial § HCS-BG-209 | HCS-BG-210 | HCS-BG-211 | HCS-BG-212 | HCS-BG-213 | HCS-BG-214 | HCS-BG-215 [ HCS-BG-216
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 11u 12U 11u 11u 11u 12U 11u 11uU
1,2-Dichloroethene (total) 920,000 11U 12 U 11U 11U 11U 12U 11U 11U
Carbon disulfide 10,000,000 11u 12U 11u 11u 11uU 12U 11uU 11u
Methyl acetate 100,000,000} NA NA NA NA NA NA NA NA
Methylene chloride 380,000 11u 12U 11uU 11u 11u 12U 11u 11vu
Tetrachloroethene 5.300' 32 60 3J 6J 5J 6J 1 u 11 u
Trichloroethene 7.200' 44 120 43 119 46 110 18 12
Xylene, total 20,000,000 11U 12U 11u 11u 11u 12U 11u 11u
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 NA NA NA NA NA NA NA NA
Benzo(a)anthracene 3,900 NA NA NA NA NA NA NA NA
[lBenzo(a)pyrene 390] NA NA NA NA NA NA NA NA
([Benzo(b)fiuoranthene 3,900f NA NA NA NA NA NA NA NA
[lchrysene 390,000} NA NA NA NA NA NA NA NA
[[piethylphthatate 82,000,000 NA NA NA NA NA NA NA NA
[[Fluoranthene 4,100,000} NA NA NA NA NA NA NA NA
[[Phenanthrene 3,100,000} NA NA NA NA NA NA NA NA
[lPyrene 3,100,000} NA NA NA NA NA NA NA NA
Hbis(Z-Ethylhexyl)phthalate 200,000| NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-209/210 BG-211/212 BG-213/214 BG-215/216
Sample ID Industrial § HCS-BG-209 | HCS-BG-210 | HCS-BG-211 | HCS-BG-212 | HCS-BG-213 | HCS-BG-214 | HCS-BG-215 [ HCS-BG-216
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019| NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.38' NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038' NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.019' NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19' NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 190| NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 5,100,000} NA NA NA NA NA NA NA NA
[INitroglycerin 200,000} NA NA NA NA NA NA NA NA
Perchlorate 72,000' NA NA NA NA NA NA NA NA
RDX 26,000} NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 100,000) NA NA NA NA NA NA NA NA
Antimony 4:L| NA NA NA NA NA NA NA NA
Arsenic 1.9' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-209/210 BG-211/212 BG-213/214 BG-215/216
Sample ID Industrial | HCS-BG-209 | HCS-BG-210 | HCS-BG-211 | HCS-BG-212 | HCS-BG-213 | HCS-BG-214 | HCs-BG-215 | Hes-BG-216
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name
Barium 7,200} NA NA NA NA NA NA NA NA
Beryllium 200f NA NA NA NA NA NA NA NA
Cadmium 100§ NA NA NA NA NA NA NA NA
Calcium - NA NA NA NA NA NA NA NA
Chromium 310f NA NA NA NA NA NA NA NA
Cobalt 2,000 NA NA NA NA NA NA NA NA
Copper 4,100} NA NA NA NA NA NA NA NA
Cyanide 2,000} NA NA NA NA NA NA NA NA
Iron 31,000} NA NA NA NA NA NA NA NA
[lLead 400} NA NA NA NA NA NA NA NA
[IMagnesium -1 NA NA NA NA NA NA NA NA
[IManganese 2,000f NA NA NA NA NA NA NA NA
[Imercury 31f NA NA NA NA NA NA NA NA
[INicke! 2,000f NA NA NA NA NA NA NA NA
Potassium - NA NA NA NA NA NA NA NA
Selenium s10f NA NA NA NA NA NA NA NA
Silver s10f NA NA NA NA NA NA NA NA
Thallium 72| NA NA NA NA NA NA NA NA
Vanadium 100§ NA NA NA NA NA NA NA NA
Zinc 31,000} NA NA NA NA NA NA NA NA
Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA NA NA
llo+ - NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-217/218 BG-219/220 BG-221/222
Sample ID Industrial § HCS-BG-217 | HCS-BG-218 | HCS-BG-219 | HCS-BG-220 | HCS-BG-221 | HCS-BG-222
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 29,000,000 1u 1u 1u 13U 1u 11 u
1,2-Dichloroethene (total) 920,000 11U 11U 11U 13U 11U 11U
Carbon disulfide 10,000,000 11u 11uU 11u 13U 11uU 11uU
Methyl acetate 100,000,000 NA NA NA NA NA NA
Methylene chloride 380,000 1u 1u 1u 13U 1u 1u
Tetrachloroethene 5.300' 1u 73 1u 13U 1u 11u
Trichloroethene 7,200} 37 37 23 373 11U 11U
Xylene, total 20,000,000 11U 11uU 11u 13U 11u 11u
Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 10,000,000 NA NA NA NA NA NA
Benzo(a)anthracene 3,900 NA NA NA NA NA NA
[lBenzo(a)pyrene 390] NA NA NA NA NA NA
([Benzo(b)fiuoranthene 3,900f NA NA NA NA NA NA
[lchrysene 390,000} NA NA NA NA NA NA
[[piethylphthatate 82,000,000 NA NA NA NA NA NA
[[Fluoranthene 4,100,000} NA NA NA NA NA NA
[[Phenanthrene 3,100,000} NA NA NA NA NA NA
[lPyrene 3,100,000} NA NA NA NA NA NA
Hbis(Z-Ethylhexyl)phthalate 200,000| NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.9) NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran l.9| NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-217/218 BG-219/220 BG-221/222
Sample ID Industrial § HCS-BG-217 | HCS-BG-218 | HCS-BG-219 | HCS-BG-220 | HCS-BG-221 | HCS-BG-222
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name

1,2,3,6,7,8-Hexachlorodibenzofuran 0.19) NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19' NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019| NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzofuran 0.38' NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.19' NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.038' NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.019' NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.19' NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 190| NA NA NA NA NA NA
Octachlorodibenzofuran 190| NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total heptachlorodibenzofuran - NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total pentachlorodibenzofuran - NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin - NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA
Explosives (UG/KG)

[lHmx 5,100,000} NA NA NA NA NA NA
[INitroglycerin 200,000} NA NA NA NA NA NA
Perchlorate 72,000' NA NA NA NA NA NA
RDX 26,000} NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 100,000) NA NA NA NA NA NA
Antimony 4:L| NA NA NA NA NA NA
Arsenic 1.9' NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-7

Exceedance of Adjusted Residential Soil RBC, Active Burning

Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-217/218 BG-219/220 BG-221/222
Sample ID Industrial | HCS-BG-217 | HCS-BG-218 | HCS-BG-219 | HCS-BG-220 | HCs-BG-221 | Hes-BG-222
Sample Date Adjusted 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98 10/27/98
Chemical Name
Barium 7,200} NA NA NA NA NA NA
Beryllium 200f NA NA NA NA NA NA
Cadmium 100§ NA NA NA NA NA NA
Calcium - NA NA NA NA NA NA
Chromium 310f NA NA NA NA NA NA
Cobalt 2,000f NA NA NA NA NA NA
Copper 4,100} NA NA NA NA NA NA
Cyanide 2,000f NA NA NA NA NA NA
Iron 31,000} NA NA NA NA NA NA
[lLead 400} NA NA NA NA NA NA
[IMagnesium -1 NA NA NA NA NA NA
[IManganese 2,000f NA NA NA NA NA NA
[Imercury 31f NA NA NA NA NA NA
[INicke! 2,000f NA NA NA NA NA NA
Potassium - NA NA NA NA NA NA
Selenium s10f NA NA NA NA NA NA
Silver s10f NA NA NA NA NA NA
Thallium 72| NA NA NA NA NA NA
Vanadium 100§ NA NA NA NA NA NA
Zinc 31,000} NA NA NA NA NA NA
Wet Chemistry (MG/KG)
% Moisture - NA NA NA NA NA NA
Total organic carbon (TOC) - NA NA NA NA NA NA
llo+ - NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one o

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning Grounds, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB24 AS01-SB25 AS01-SB26 AS01-SB27 AS01-SB30 AS01-SB31
Sample ID Residential || AS01-SB24-(1-2) | AS01-SB25-(1-2) | AS01-SB26-(1-2) | AS01-SB27-(1-2) | AS01-SB30-(1-2) | AS01-SB31-(1-2)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/24/01 10/25/01
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000 11U 11U 93 263 12U 13 U
1,1-Dichloroethene 390,000|| 11U 11U 13 12 U 12 U 13 U
1,2-Dichloroethene (total) 70,000 NA NA NA NA NA NA
2-Butanone 4,700,000 11U 11U 12 U 12U 12U 13 U
4-Methyl-2-pentanone = 11U 11U 12U 12U 12U 13U
Acetone 7,000,000 11U 11U 12 U 12 U 12 U 13 U
Benzene 12,000|| 11U 11U 12U 12U 12U 13 U
Bromomethane 11,000 11U 11U 12U 12U 12U 13 U
Carbon disulfide 780,000 11U 11U 12U 12U 12U 13 U
Chlorobenzene 160,000 11U 11U 12U 12U 12U 13 U
Chloromethane - 11U 11U 12U 12U 12U 13U
Methyl acetate 7,800,000 11U 11U 12 U 12U 12U 13 U
Methylene chloride 85,000 18 B 4B 59 B 39B 12U 167
Tetrachloroethene 1,200 11U 11U 12U 12U 6.1J 13 U
Toluene 1,600,000 11U 11U 12 U 12 U 12 U 13 U
Trichloroethene 1,600 11U 11U 25,000 12U 13,000 13U
Xylene, total 1,600,000 11U 11U 12 U 12U 12 U 13 U
cis-1,2-Dichloroethene 78,000 11U 11U 80 12U 38 13 U
trans-1,2-Dichloroethene 160,000 11U 11U 2J 12 U 12 U 13 U
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000 350 U 890 400 U 46 513 420 UJ
2-Methylnaphthalene 31,000 350 U 1,900 50 J 873 170 3 420 UJ
3- and 4-Methylphenol 39,000 350 U 320 U 400 U 360 U 390 U 420 UJ
Acenaphthene 470,000|| 350 U 12,000 400 U 360 U 59 420 UJ
Acenaphthylene - 350 U 350 400 U 46 50 J 420 UJ
Acetophenone 780,000|| 350 U 320 U 400 U 360 U 390 U 420 UJ
Anthracene 2,300,000 350 U 21,000 400 U 49 170 3 723
Benzaldehyde 780,000|| 350 U 320 U 400 U 360 U 390 420 UJ
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 1 of 40



TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning Grounds, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB24 AS01-SB25 AS01-SB26 AS01-SB27 AS01-SB30 AS01-SB31
Sample ID Residential || AS01-SB24-(1-2) | AS01-SB25-(1-2) | AS01-SB26-(1-2) | AS01-SB27-(1-2) | AS01-SB30-(1-2) | AS01-SB31-(1-2)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/24/01 10/25/01
Chemical Name
Benzo(a)anthracene 870 350 U 58,000 130 J 180 J 370 J 170 J
[[Benzo(a)pyrene 87| 350 U 55,000 130 J 190 J 330 J 150 J
[lBenzo(b)fiuoranthene 870|| 350 U 65,000 1703 330 J 320 J 150 J
[[Benzo(g.h.iperylene 230,000 350 U 17,000 56 J 723 130 J 55 J
Benzo(k)fluoranthene 8,700" 350 U 54,000 130 J 210J 390 170 J
Caprolactam 3,900,000 350 U 320 U 400 U 360 U 390 U 420 UJ
Carbazole 32,000 350 U 9,500 400 U 360 U 58 420 UJ
Chrysene 87,000 350 U 63,000 2203 290 J 520 200 J
Di-n-butylphthalate 780,000|| 350 U 573 400 U 360 U 390 U 420 UJ
[[Dibenz(a nyanthracene 87| 350 U 2,100 400 UJ 360 UJ 390 U 420 UJ
[[pibenzofuran 16,000 350 U 6,800 400 U 360 U 69 J 420 UJ
[[Diethylphthalate 6,300,000 350 U 320 U 400 U 360 U 390 U 420 UJ
[[Fluoranthene 310,000 483 97,000 270 J 310 J 740 310 J
[[Fluorene 310,000 350 U 11,000 400 U 360 U 80 J 420 UJ
[Iindeno(1,2,3-cd)pyrene 870|| 350 U 18,000 52 J 84 J 1303 443
[INaphthatene 160,000 47 650 400 U 52 J 100 J 420 UJ
[lPhenanthrene 230,000 50 J 96,000 240 J 230 J 750 220 J
[lPyrene 230,000 350 U 160,000 250 J 380 780 350 J
Hbis(Z—EthyIhexyl)phthalate 46,000 350 U 320 U 69 B 120 B 543 120 J
Dioxin/Furans (UG/KG)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43] NA NA NA NA 0.0681 0.0433
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43" NA NA NA NA 0.0856 0.0292
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43" NA NA NA NA 0.00525 0.00343
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043" NA NA NA NA 0.00216 0.00165
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043" NA NA NA NA 0.0260 0.0194
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043" NA NA NA NA 0.00539 0.00291
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043" NA NA NA NA 0.0111 J 0.00473
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043" NA NA NA NA 0.00542 0.00317
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043" NA NA NA NA 5.69E-04 3.21E-04 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043" NA NA NA NA 0.00119 7.94E-04 J
NA - Not analyzed R - Unreliable result
B - Analyte not detected above associated blank U - Analyte not detected
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low Page 2 of 40




TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning Grounds, Subsurface Soil

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB24 AS01-SB25 AS01-SB26 AS01-SB27 AS01-SB30 AS01-SB31
Sample ID Residential || AS01-SB24-(1-2) AS01-SB25-(1-2) AS01-SB26-(1-2) AS01-SB27-(1-2) AS01-SB30-(1-2) AS01-SB31-(1-2)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/24/01 10/25/01
Chemical Name

1,2,3,7,8-Pentachlorodibenzofuran 0.085 NA NA NA NA 0.00464 0.00689
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043 NA NA NA NA 0.0104 0.00523
2,3,4,7,8-Pentachlorodibenzofuran 0.0085" NA NA NA NA 0.00782 0.00693
2,3,7,8-TCDD (dioxin) 0.0043" NA NA NA NA 5.39E-04 U 4.52E-04
2,3,7,8-Tetrachlorodibenzofuran 0.043" NA NA NA NA 0.00364 J 0.00809 J
Octachlorodibenzo-p-dioxin 43 NA NA NA NA 0.547 0.488
Octachlorodibenzofuran 43| NA NA NA NA 0.150 0.0531
Total heptachlorodibenzo-p-dioxin = NA NA NA NA 0.123 0.0879
Total heptachlorodibenzofuran = NA NA NA NA 0.147 0.0326
Total hexachlorodibenzo-p-dioxin = NA NA NA NA 0.0476 0.0636
Total hexachlorodibenzofuran - NA NA NA NA 0.116 0.0644
Total pentachlorodibenzo-p-dioxin = NA NA NA NA 0.0118 0.0154
Total pentachlorodibenzofuran = NA NA NA NA 0.0922 0.0563
Total tetrachlorodibenzo-p-dioxin = NA NA NA NA 0.0143 0.0289
Total tetrachlorodibenzofuran - NA NA NA NA 0.0977 0.0755
Explosives (UG/KG)

[lHmx 390,000 NA NA NA NA 590 U 640 U

[INitroglycerin 46,000|| NA NA NA NA 59,000 U 64,000 U
Perchlorate 5,500|| NA NA NA NA 60 U 60 U
RDX 5,800 NA NA NA NA 590 U 640 U
Total Metals (MG/KG)

Aluminum 7,800 5,320 3,130 8,540 7,920 18,100 4,330
Antimony 3.4 2U 2U 22U 22U 6.6 J 23U
Arsenic 0.43]| 11.9 7.3 20.6 14.7 31 105
Barium 550|| 141 59.8 208 194 647 81.9
Beryllium 16| 15 1 197 147 13 167
Cadmium 7.8" 0.67 U 0.64 U 0.72 U 0.72 U 12.4 0.76 U
Calcium " 3,730 1,220 4,560 3,510 6,100 2,150 J
Chromium 23| 1233 103 20.8 16.8 112 1123
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 3 of 40



TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burning Grounds, Subsurface Soil
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB24 AS01-SB25 AS01-SB26 AS01-SB27 AS01-SB30 AS01-SB31
Sample ID Residential | AS01-SB24-(1-2) | AS01-SB25-(1-2) | AS01-SB26-(1-2) | AS01-SB27-(1-2) | ASO1-SB30-(1-2) | AS01-SB31-(1-2)
Sample Date Adjusted 10/24/01 10/24/01 10/23/01 10/23/01 10/24/01 10/25/01
Chemical Name

Cobalt 160 24.3 16.2 28 20.4 40.3 25.3
Copper 310|| 50.7 27.8 64.9 37.3 332 32.9
Cyanide 160|| 06 U 05U 06 U 06 U 06 U 06 U
Iron 2,300 20,900 16,900 36,500 31,500 122,000 26,100
[lLead 400|| 59.1 21.8 73.4 38.7 2,540 27.9
[IMagnesium N 655 J 538 J 1,130 J 1,110 J 3,600 677 J
[(Manganese 160|| 631 382 836 884 1,060 672
[IMercury 2.3 0.26 0.45 0.7 0.35 45 013 K
[INicke! 160|| 34.1 25 421 28.7 63.6 418
Potassium - 417 3123 906 J 939 J 1,120 J 4193
Selenium 39| 11U 11U 12U 12U 12U 13U
Silver 39 11U0L 19L 12 UL 12 UL 431L 13 UL
Sodium - 738 60.8 U 80.2 J 68.3 U 155 J 120 3
Thallium 0.55 16U 15U 17U 17U 17U 18 U
Vanadium 7.8 12,6 1043 214 19.7 26.6 1253
Zinc 2,300 148 131 212 127 999 149
\Wet Chemistry (MG/KG)

%% Moisture - NA NA NA NA NA NA
Total organic carbon (TOC) -- 7,500 NA 8,200 6,800 6,700 7,800
[leH - NA NA NA 6.58 NA NA

| Exceeds one or more criteria

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected

Page 4 of 40



TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB34 AS01-SB36 AS01-SB38 AS01-SB39
Sample ID Residential AS01-SB34-(1-2) AS01-SB34P-(1-2) AS01-SB36-(1-2) AS01-SB38-(1-2) AS01-SB38P-(1-2) AS01-SB39-(1-2)
Sample Date Adjusted 10/25/01 10/25/01 10/25/01 10/26/01 10/26/01 10/23/01
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000§ 11U 12U 11U 191 11U 113
1,1-Dichloroethene 390,000' 11U 12U 11U 11U 11U 12U
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA
2-Butanone 4,700,000' 11U 12U 11U 11U 11U 12U
4-Methyl-2-pentanone = 11U 12U 11U 11U 11U 12 UJ
Acetone 7,000,000' 11U 12U 11U 11U 11U 12U
Benzene 12,000' 11U 12U 11U 11U 11U 12U
Bromomethane 11,000' 11U 12U 11U 11U 11U 12U
Carbon disulfide 780,000' 11U 12U 11U 11U 11U 12U
Chlorobenzene 160,000' 11U 12U 11U 11U 11U 12 UJ
Chloromethane = 11U 12U 11U 11U 11U 12U
Methyl acetate 7,800,000' 11U 12U 11U 11U 11U 12U
Methylene chloride 85,000' 11U 12 U 11U 4.1 B 7B 5B
Tetrachloroethene 1,200' 11U 12 U 11U 11U 11U 12 UJ
Toluene 1,600,000' 11U 12U 11U 11U 11U 12 UJ
Trichloroethene 1,600' 8.4 23 11U 11U 11U 16,000
Xylene, total 1,600,000' 11U 12U 11U 11U 11U 12 UJ
cis-1,2-Dichloroethene 78,000' 11U 12 U 11U 11U 11U 38
trans-1,2-Dichloroethene 160,000' 11U 12 U 11U 11U 11U 12 U
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000 380 UJ 390 UJ 360 UJ 370 U 340 U 46 J
2-Methylnaphthalene 31,000' 380 UJ 66 J 360 UJ 370 U 340 U 200 J
3- and 4-Methylphenol 39,000' 380 UJ 390 UJ 360 UJ 370 U 340 U 380 U
/Acenaphthene 470,000' 380 UJ 390 UJ 360 UJ 370 U 340 U 380 U
[Acenaphthylene - 380 UJ 390 UJ 360 UJ 370 U 340 U 753
/Acetophenone 780,000' 380 UJ 390 UJ 360 UJ 370 U 340 U 380 U
Anthracene 2,300,000' 380 UJ 87 J 360 UJ 370 U 340 U 110 J
Benzaldehyde 780,000' 380 UJ 130 J 360 UJ 370 U 340 U 380 U
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 5 of 40



TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB34 AS01-SB36 AS01-SB38 AS01-SB39
Sample ID Residential | AS01-SB34-(1-2) | AS01-SB34P-(1-2) | AS01-SB36-(1-2) | AS01-SB38-(1-2) | AS01-SB38P-(1-2) | AS01-SB39-(1-2)
Sample Date Adjusted 10/25/01 10/25/01 10/25/01 10/26/01 10/26/01 10/23/01
Chemical Name

Benzo(a)anthracene 870} 753 210J 60 J 370 U 170 J 310J
[[Benzo(a)pyrene 87| 85 J 190 J 62 J 370 U 170 J 310 J
([Benzo(b)fiuoranthene g70] 1103 280 J 55 J 370 U 190 J 360 J
[[Benzo(g.h.iperylene 230,000} 62 J 96 J 41 370 U 97 J 140 J
Benzo(k)fluoranthene 8,700' 821 200 J 62 J 370 U 180 J 370J
Caprolactam 3,900,000} 380 UJ 390 UJ 360 UJ 370 U 340 U 380 U
Carbazole 32,000} 380 UJ 59 360 UJ 370 U 340 U 793
Chrysene 87,000} 1103 290 J 823 370 U 190 J 460
Di-n-butylphthalate 780,000§ 380 UJ 390 UJ 360 UJ 370 U 280 J 380 U
[[pibenz(a,nyanthracene 87| 380 UJ 390 UJ 360 UJ 370 U 340 U 380 UJ
[[pibenzofuran 16,000} 380 UJ 390 UJ 360 UJ 370 U 340 U 81J
[[Diethylphthalate 6,300,000} 380 UJ 390 UJ 360 UJ 370 U 340 U 380 U
[[Fluoranthene 310,000} 1403 290 J 120 J 370 U 250 J 570
[[Fluorene 310,000} 380 UJ 47 360 UJ 370 U 340 U 53 J
[Iindeno(1,2,3-cd)pyrene g70] 53 J 75 3 360 UJ 370 U 99 J 140 J
[INaphthatene 160,000} 380 UJ 463 360 UJ 370 U 340 U 1403
[lPhenanthrene 230,000} 100 J 350 J 86 J 370 U 89 J 590
[lPyrene 230,000} 120 J 580 J 95 J 370 U 240 J 700
Hbis(Z—EthyIhexyl)phthalate 46,000} 53 J 90 J 360 UJ 60 B 7,000 150 B
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43f 0.191 0.262 0.142 0.00887 0.0103 NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43| 0.255 0.242 0.0254 0.00202 0.00191 NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43| 0.0168 0.0108 0.00214 8.40E-05 U 8.90E-05 U NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043] 0.0130 0.0147 0.00273 2.47E-04 3 1.85E-04 U NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043} 0177 0.116 0.0101 9.24E-04 9.33E-04 NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043] 0.0225 0.0291 0.00678 4.58E-04 5.17E-04 NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043} 0.0458 0.0380 0.00191 2.22E-04 3 1.35E-04 U NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043] 0.0310 0.0390 0.00618 6.80E-04 J 6.58E-04 J NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043] 0.0028 0.00144 3.52E-04 U 9.60E-05 U 1.57E-04 U NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043| 0.00692 0.00798 0.00107 8.50E-05 U 1.33E-04 U NA
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 6 of 40



TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Page 7 of 40

Station ID RBC-Soil AS01-SB34 AS01-SB36 AS01-SB38 AS01-SB39
Sample ID Residential AS01-SB34-(1-2) AS01-SB34P-(1-2) AS01-SB36-(1-2) AS01-SB38-(1-2) AS01-SB38P-(1-2) AS01-SB39-(1-2)
Sample Date Adjusted 10/25/01 10/25/01 10/25/01 10/26/01 10/26/01 10/23/01
Chemical Name

1,2,3,7,8-Pentachlorodibenzofuran 0.085 0.0533 0.0201 0.00232 3.11E-04 J 3.34E-04 NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043 0.0670 0.0447 0.00207 2.02E-04 1.54E-04 U NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085 0.0633 0.0395 0.00311 3.32E-04 J 2.18E-04 U NA
2,3,7,8-TCDD (dioxin) 0.0043 0.00139 0.00244 0.00381 1.20E-04 U 1.32E-04 U NA
2,3,7,8-Tetrachlorodibenzofuran 0.043' 0.0303 J 0.0196 J 0.0314 8.26E-04 J 8.07E-04 J NA
Octachlorodibenzo-p-dioxin 43' 0.907 1.08 2.02 0.202 0.173 NA
Octachlorodibenzofuran 43| 0.113 0.103 0.0541 0.00354 0.00267 NA
Total heptachlorodibenzo-p-dioxin = 0.435 0.582 0.341 0.0192 0.0189 NA
Total heptachlorodibenzofuran = 0.271 0.286 0.0622 0.00483 0.00427 NA
Total hexachlorodibenzo-p-dioxin = 0.671 0.987 0.0689 0.00396 0.00351 NA
Total hexachlorodibenzofuran - 0.524 0.380 0.0557 0.00348 0.00359 NA
Total pentachlorodibenzo-p-dioxin = 0.194 0.262 0.00746 8.50E-05 U 1.33E-04 U NA
Total pentachlorodibenzofuran = 0.571 0.481 0.0332 0.00141 0.00114 NA
Total tetrachlorodibenzo-p-dioxin = 0.296 0.362 0.0435 1.20E-04 U 6.66E-04 NA
Total tetrachlorodibenzofuran - 0.705 0.440 0.0826 0.00275 0.00379 NA
Explosives (UG/KG)
"HMX 390,000 570 U 600 U 540 U 560 U 560 U NA
"Nitroglycerin 46,000' 57,000 U 60,000 U 54,000 U 56,000 U 56,000 U NA
Perchlorate 5,500' 60 U 60 U 50 U 60 U 60 U NA
RDX 5,800' 570 U 600 U 540 U 560 U 560 U NA
Total Metals (MG/KG)

Aluminum 7,800 13,000 6,460 4,080 7,650 7,120 8,630
[Antimony 3.1 49 J 22U 2U 2U 21U 22U
Arsenic 0.43 14.7 15 10 10.7 9 21.5
Barium 550 328 167 93.9 152 163 228
Beryllium 16| 1.3 1.8 0.89 J 1 0.99 J 191
Cadmium 7.8 12.6 0.76 J 1.3 0.66 U 0.67 U 0.81J
Calcium - 4,760 J 3,660 J 2,410 J 1,410 1,710 5,330
Chromium 23 37.1J 14 1251 14 12.6 23.9
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low




TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB34 AS01-SB36 AS01-SB38 AS01-SB39
Sample ID Residential AS01-SB34-(1-2) AS01-SB34P-(1-2) AS01-SB36-(1-2) AS01-SB38-(1-2) AS01-SB38P-(1-2) AS01-SB39-(1-2)
Sample Date Adjusted 10/25/01 10/25/01 10/25/01 10/26/01 10/26/01 10/23/01
Chemical Name

Cobalt 160 28.6 40.7 15.6 15.2 13.8 28.4
Copper 310' 999 82.9 46.5 224 23.1 72
Cyanide 160' 0.6 U 0.6 U 05U 0.6 U 0.6 U 0.6 U
Iron 2,300' 40,900 29,600 24,400 28,300 24,100 34,200
[lLead 400 210 53.2 44.3 18.8 28.2 88.6
"Magnesium - 1,930 937 J 780 J 1,080 J 1,070 J 1,060 J
[(Manganese 160 1,130 1,450 585 843 831 791
[IMercury 2.3 0.57 K 0.52 K 0.14 K 01U 011U 0.79
[INicke! 160| 73.7 53.8 22.9 18 18.8 431
Potassium I 1,080 J 664 J 519 J 889 J 926 J 936 J
Selenium 39 11U 12U 11U 11U 11U 1.3
Silver 39| 953 L 93 L 6L 1.1 UL 1.1 UL 1.2 UL
Sodium - 268 J 96.7 J 106 J 62.7 U 64 U 929
Thallium 0.55] 16 U 1.7 U 16 U 16 U 16 U 1.7 U
Vanadium 7.8 80.3 22.6 13.5 19.1 19.5 20.7
Zinc 2,300 1,080 290 220 76.5 78.1 226
\Wet Chemistry (MG/KG)

% Moisture - NA NA NA NA NA NA
Total organic carbon (TOC) -- 7,000 6,100 8,000 6,000 9,500 7,300
EpH - NA NA NA NA NA NA

| Exceeds one or

NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 8 of 40



TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB40 AS01-SB41 AS01-SB71 AS01-SB72 AS01-SB73 AS01-SB74
Sample ID Residential AS01-SB40-(1-2) AS01-SB41-(1-2) AS01-SB71-1.5-2 AS01-SB72-4.5-5 AS01-SB73-1.5-2 AS01-SB74-4-4.5
Sample Date Adjusted 10/24/01 10/24/01 09/23/04 09/23/04 09/23/04 09/23/04
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000§ 12U 11U 14 U 4,300 UL 12,000 UL 15 U
1,1-Dichloroethene 390,000' 12 U 11U 14 U 4,300 UL 12,000 UL 15 U
1,2-Dichloroethene (total) 70,000' NA NA NA NA NA NA
2-Butanone 4,700,000' 12U 11U 14 U 4,300 UL 12,000 UL 2]
4-Methyl-2-pentanone - 12U 11U 14 U 4,300 UL 12,000 UL 3713
Acetone 7,000,000' 12U 11U 2.6 B 4,300 UL 1,800 B 16 B
Benzene 12,000' 12U 11U 14 U 4,300 UL 12,000 UL 15 U
Bromomethane 11,000' 12U 11U 14 U 4,300 UL 12,000 UL 15 U
Carbon disulfide 780,000' 12U 11U 14 U 4,300 UL 12,000 UL 15 U
Chlorobenzene 160,000' 12U 11U 14 U 4,300 UL 12,000 UL 15 U
Chloromethane - 12U 11U 14 U 4,300 UL 12,000 UL 15 U
Methyl acetate 7,800,000' 12U 11U 14 U 2,800 L 12,000 UL 15 U
Methylene chloride 85,000' 12U 4B 7.8 B 2,700 B 7,400 B 12 B
Tetrachloroethene 1,200' 8.91J 11U 26 11,000 L 12,000 UL 331
Toluene 1,600,000' 12U 11U 14 U 4,300 UL 12,000 UL 15 U
Trichloroethene 1,600' 15 29 137 77,000 L 170,000 L 57
Xylene, total 1,600,000' 12U 11U 14 U 4,300 UL 12,000 UL 15 U
cis-1,2-Dichloroethene 78,000' 12U 11U 14 U 2,600 L 12,000 UL 15 U
trans-1,2-Dichloroethene 160,000' 12U 11U 14 U 4,300 UL 12,000 UL 15 U
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000 69 J 49 J 440 U 470 U 400 U 460 U
2-Methylnaphthalene 31,000' 110 J 96 J 440 U 470 U 400 U 460 U
3- and 4-Methylphenol 39,000' 64 J 350 U NA NA NA NA
/Acenaphthene 470,000' 66 J 41 440 U 470 U 400 U 460 U
[Acenaphthylene - 91 350 U 440 U 470 U 400 U 460 U
/Acetophenone 780,000' 370 U 350 U 440 U 51J 400 U 460 U
Anthracene 2,300,000' 110 J 120 J 440 U 470 U 400 U 460 U
Benzaldehyde 780,000' 370 U 350 U 440 U 470 U 400 U 460 U
NA - Not analyzed R - Unreliable result

B - Analyte not detected above associated blank U - Analyte not detected

J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low Page 9 of 40



TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB40 AS01-SB41 AS01-SB71 AS01-SB72 AS01-SB73 AS01-SB74
Sample ID Residential | AS01-SB40-(1-2) | AS01-SB41-(1-2) | AS01-SB71-1.5-2 | AS01-SB72-4.5-5 | AS01-SB73-1.5-2 | AS01-SB74-4-4.5
Sample Date Adjusted 10/24/01 10/24/01 09/23/04 09/23/04 09/23/04 09/23/04
Chemical Name

Benzo(a)anthracene 870} 300 J 220 J 440 U 470 U 400 U 460 U
[[Benzo(a)pyrene 87| 310 J 220 J 440 U 470 U 400 U 460 U
([Benzo(b)fiuoranthene g7o] 440 250 J 517 470 U 400 U 460 U
[[Benzo(g.h.iperylene 230,000} 140 J 110 J 440 U 470 U 400 U 460 U
Benzo(k)fluoranthene 8,700' 380 190 J 440 U 470 U 400 U 460 U
Caprolactam 3,900,000} 370 U 350 U 66 J 470 U 400 U 460 U
Carbazole 32,000} 993 91 440 U 470 U 400 U 460 U
Chrysene 87,000} 510 3303 440 U 470 U 400 U 460 U
Di-n-butylphthalate 780,000§ 370 U 350 U 440 U 170 3 400 U 460 U
[[pibenz(a,nyanthracene 87| 370 U 350 U 440 U 470 U 400 U 460 U
[[pibenzofuran 16,000} 58 J 63 J 440 U 470 U 400 U 460 U
[[Diethylphthalate 6,300,000} 370 U 350 U 440 U 3,400 400 U 460 U
[[Fluoranthene 310,000} 810 450 717 470 U 400 U 460 U
[[Fluorene 310,000} 82 J 70 J 440 U 470 U 400 U 460 U
[Iindeno(1,2,3-cd)pyrene g70] 140 J 110 J 440 U 470 U 400 U 460 U
[INaphthatene 160,000} 84 J 98 J 440 U 470 U 400 U 460 U
[lPhenanthrene 230,000} 710 520 54 J 470 U 400 U 460 U
[lPyrene 230,000} 790 370 483 470 U 400 U 460 U
Hbis(Z—EthyIhexyl)phthalate 46,000} 84 J 350 U 440 U 120 B 75 B 57 B
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43f 0.0594 0.0106 0.0093 0.33 0.014 0.011
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.43| 0.0223 0.00195 0.0022 U 072 0.0022 U 0.052
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.43| 5.53E-04 U 1.39E-04 U 1.00E-03 U 0.085 4.50E-04 U 1.00E-03 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043] 0.00166 2.50E-04 0.0012 U 0.025 0.0013 U 0.0011 U
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043] 0.00602 9.82E-04 9.80E-04 U 021 0.0012 U 0.011
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043] 0.00318 3.70E-04 1.00E-03 U 0.045 0.0012 U 0.0014 U
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043] 0.00563 J 5.52E-04 J 9.20E-04 U 018 0.0011 U 0.0058 J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043] 0.00241 6.45E-04 1.00E-03 U 0.039 0.0012 U 0.002 U
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043] 2.35E-04 U 8.40E-05 U 9.80E-04 U 0.0092 0.0011 U 0.0014 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043] 8.48E-04 7.80E-05 U 0.0022 U 0.031 0.0015 U 0.0017 U

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB40 AS01-SB41 AS01-SB71 AS01-SB72 AS01-SB73 AS01-SB74
Sample ID Residential AS01-SB40-(1-2) AS01-SB41-(1-2) AS01-SB71-1.5-2 AS01-SB72-4.5-5 AS01-SB73-1.5-2 AS01-SB74-4-4.5
Sample Date Adjusted 10/24/01 10/24/01 09/23/04 09/23/04 09/23/04 09/23/04
Chemical Name

1,2,3,7,8-Pentachlorodibenzofuran 0.085 0.00289 5.40E-04 8.00E-04 U 0.15 7.90E-04 U 0.0037 J
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043} 0.00188 2.62E-04 6.80E-04 U 0.14 8.30E-04 U 0.0049 J
2,3,4,7,8-Pentachlorodibenzofuran 0.0085| 0.00307 4.61E-04 9.10E-04 U 0.16 9.00E-04 U 0.0057 J
2,3,7,8-TCDD (dioxin) 0.0043| 8.39E-04 U 9.60E-05 U 5.20E-04 U 0.0088 5.70E-04 U 9.60E-04 U
2,3,7,8-Tetrachlorodibenzofuran 0.043| 0.00448 J 0.00186 8.60E-04 J 0.16 0.0018 0.0054
Octachlorodibenzo-p-dioxin 43' 0.731 0.479 0.4 1 0.58 0.067
Octachlorodibenzofuran 43| 0.0442 0.00468 0.0076 J 0.62 0.0079 J 0.021
Total heptachlorodibenzo-p-dioxin = 0.113 0.0221 0.021 0.62 0.03 0.023
Total heptachlorodibenzofuran = 0.0506 0.00424 0.0022 U 1.1 0.0029 U 0.064
Total hexachlorodibenzo-p-dioxin = 0.0254 0.00254 0.0015 U 0.56 0.0013 U 0.012
Total hexachlorodibenzofuran - 0.0304 0.00271 0.0013 U 1.3 0.0012 U 0.054
Total pentachlorodibenzo-p-dioxin = 0.00427 7.80E-05 U 0.0022 U 0.35 0.0015 U 0.0047
Total pentachlorodibenzofuran = 0.0216 0.00313 0.0018 U 1.4 0.0016 U 0.051
Total tetrachlorodibenzo-p-dioxin = 0.0110 0.00179 5.20E-04 U 0.3 5.70E-04 U 0.0064
Total tetrachlorodibenzofuran - 0.0268 0.00617 8.60E-04 1.7 0.012 0.093
Explosives (UG/KG)

"HMX 390,000 580 U 570 U 1,500 75,000 76 J 100 J
"Nitroglycerin 46,000' 58,000 U 57,000 U 2,500 UJ 30,000 J 2,500 UJ 2,500 UJ
Perchlorate 5,500' 60 U 60 U 53.6 U 199 48.1 U 55.8 U
RDX 5,800' 580 U 570 U 140 J 1,800 J 500 U 500 U

Total Metals (MG/KG)

Aluminum 7,800 5,870 5,820 6,380 66,300 6,670 39,900
[Antimony 3.1 21U 21U 0.72 UL 25L 0.65 UL 14 L
Arsenic 0.43 10 14.2 7 3.9 7.1 7
Barium 550 153 124 96.5 307 128 72.2
Beryllium 16' 1 1.2 0.89 B 0.46 B 0.98 B 1B
Cadmium 7.8' 0.69 U 0.68 U 0.44 J 143 0.35 B 11.6
Calcium I 12,400 3,670 6,800 5,040 1,620 10,500
Chromium 23| 13.1J 119 14.2 38.1 12.6 282

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin
Site 1 Focused Remedial Investigation for Soil

Allegany Ballistics Laboratory

Rocket Center, West Virginia

Station ID RBC-Soil AS01-SB40 AS01-SB41 AS01-SB71 AS01-SB72 AS01-SB73 AS01-SB74
Sample ID Residential | AS01-SB40-(1-2) | AS01-SB41-(1-2) | AS01-SB71-15-2 | AS01-SB72-4.5-5 | AS01-SB73-1.5-2 | AS01-SB74-4-4.5
Sample Date Adjusted 10/24/01 10/24/01 09/23/04 09/23/04 09/23/04 09/23/04
Chemical Name

Cobalt 160f 196 21 13.4 20.2 15 53.9
Copper 310f 32 38.7 2251 436 L 2181 13,600 L
Cyanide 160f 0.6 U 0.6 U 0.67 UL 0.79 L 0.6 UL 0.7 UL
Iron 2,300} 21,000 26,800 23,600 29,800 27,700 33,500
[lLead 400 56.2 44.8 39.2) 810 J 20.5 3 865 J
[IMagnesium - 2,350 865 J 1,530 4,310 1,030 J 30,400
[(Manganese 160 829 666 558 462 747 822
[IMercury 2.3 0.36 0.26 0.27 22.7 017 L 017 L
[INicke! 160f 25.1 30.9 20.8 38.7 225 347
Potassium 1 788 3 830 J 1,010 J 7223 7473 862 J
Selenium 39f 12U 11U 1L 0.95 L 06 L 12L
Silver 39] 12 UL 11U0L 0.69 J 133 0.38 J 195
Sodium - 1153 70.8 J 68.6 U 603 J 61.6 U 225 B
Thallium 0.55 17U 16U 13U 14U 12U 13U
Vanadium 7.8 135 15.2 14.2 14.3 16.5 53.4
Zinc 2,300 110 160 78.9 K 2,060 K 79.2 K 1,010 K
\Wet Chemistry (MG/KG)

%% Moisture - NA NA 25.3 29.6 16.9 28.4
Total organic carbon (TOC) -- 7,300 8,000 12,000 28,000 11,000 2,800
[leH - NA NA 7.4 6.8 6.9 7.8

| Exceeds one or

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil B1-003 B1-011 B1-CS BG-003 BG-015 BG-084/084S/106

Sample ID Residential | HCS-B1-3-1 | HCS-B1-3-1/DUP | HCS-B1-11-2 | HCS-B1-CS | HCS-BG-3 | HCS-BG-15 HCS-BG-106 HCS-BG-84
Sample Date Adjusted 07/17/92 07/17/92 07/17/92 06/20/94 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000§ NA NA NA NA 6 UJ 6 UJ 750 U 6 U
1,1-Dichloroethene 390,000' NA NA NA NA 6 UJ 6 UJ 750 U 6 U
1,2-Dichloroethene (total) 70,000' NA NA NA NA 6 UJ 6 UJ 750 U 6 U
2-Butanone 4,700,000' NA NA NA NA 12 U 11 UJ 1,500 U 12 U
4-Methyl-2-pentanone - NA NA NA NA 12 U 11 UJ 1,500 U 12U
Acetone 7,000,000' NA NA NA NA 12 U 11 UJ 430 J 12U
Benzene 12,000' NA NA NA NA 6 UJ 6 UJ 750 U 6 U
Bromomethane 11,000' NA NA NA NA 12 U 11 UJ 1,500 UJ 12 UJ
Carbon disulfide 780,000' NA NA NA NA 6 UJ 2] 750 U 6 U
Chlorobenzene 160,000' NA NA NA NA 6 UJ 6 UJ 750 U 6 U
Chloromethane - NA NA NA NA 12 U 11 UJ 1,500 U 12U
Methyl acetate 7,800,000' NA NA NA NA NA NA NA NA
Methylene chloride 85,000' NA NA NA NA 17 UJ 22 UJ 1,500 UJ 12 UJ
Tetrachloroethene 1,200' NA NA NA NA 6 UJ 6 UJ 750 U 6 U
Toluene 1,600,000' NA NA NA NA 6 UJ 6 UJ 750 U 6 U
Trichloroethene 1,600' NA NA NA NA 81J 26 J 2,500 J 100 J
Xylene, total 1,600,000' NA NA NA NA 2] 2] 750 U 6 U
cis-1,2-Dichloroethene 78,000' NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 160,000' NA NA NA NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000 NA NA NA NA NA NA NA NA
2-Methylnaphthalene 31,000' NA NA NA 380 U NA NA NA NA
3- and 4-Methylphenol 39,000' NA NA NA NA NA NA NA NA
/Acenaphthene 470,000' NA NA NA 380 U NA NA NA NA
[Acenaphthylene = NA NA NA 380 U NA NA NA NA
/Acetophenone 780,000' NA NA NA NA NA NA NA NA
Anthracene 2,300,000' NA NA NA 380 U NA NA NA NA
Benzaldehyde 780,000' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil B1-003 B1-011 B1.CS BG-003 BG-015 BG-084/0845/106
Sample ID Residential | HCS-B1-3-1 | HCS-B1-3-1/DUP | HCS-B1-11-2 | HCS-B1-CS | HCS-BG-3 | HCS-BG-15 HCS-BG-106 HCS-BG-84
Sample Date Adjusted 07/17/92 07/17/92 07/17/92 06/20/94 07/13/92 | 07/13/92 07/13/92 07/13/92
Chemical Name

Benzo(a)anthracene 870} NA NA NA 380 U NA NA NA NA
[[Benzo(a)pyrene 87| NA NA NA 380 U NA NA NA NA
([Benzo(b)fiuoranthene g70] NA NA NA 380 U NA NA NA NA
[[Benzo(g.h.iperylene 230,000} NA NA NA 380 U NA NA NA NA
Benzo(k)fluoranthene 8,700' NA NA NA 380 U NA NA NA NA
Caprolactam 3,900,000} NA NA NA NA NA NA NA NA
Carbazole 32,000} NA NA NA 380 U NA NA NA NA
Chrysene 87,000} NA NA NA 380 U NA NA NA NA
Di-n-butylphthalate 780,000} NA NA NA 380 U NA NA NA NA
[[pibenz(a,nyanthracene 87| NA NA NA 380 U NA NA NA NA
[[pibenzofuran 16,000} NA NA NA 380 U NA NA NA NA
[[Diethylphthalate 6,300,000} NA NA NA 514 NA NA NA NA
[[Fluoranthene 310,000} NA NA NA 380 U NA NA NA NA
[[Fluorene 310,000} NA NA NA 380 U NA NA NA NA
[Iindeno(1,2,3-cd)pyrene g70] NA NA NA 380 U NA NA NA NA
[INaphthatene 160,000} NA NA NA 380 U NA NA NA NA
[lPhenanthrene 230,000} NA NA NA 380 U NA NA NA NA
[lPyrene 230,000} NA NA NA 380 U NA NA NA NA
Hbis(Z—EthyIhexyl)phthalate 46,000} NA NA NA 380 U NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43f NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran O.43| NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran O.43| NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043I NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043I NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043I NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043I NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil B1-003 B1-011 B1-CS BG-003 BG-015 BG-084/084S/106
Sample ID Residential | HCS-B1-3-1 | HCS-B1-3-1/DUP | HCS-B1-11-2 | HCS-B1-CS | HCS-BG-3 | HCS-BG-15 HCS-BG-106 HCS-BG-84
Sample Date Adjusted 07/17/92 07/17/92 07/17/92 06/20/94 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name

1,2,3,7,8-Pentachlorodibenzofuran 0.085 NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043Y NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085| NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043| NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 43| NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran = NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran = NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA
Explosives (UG/KG)
[lHmx 390,000} NA NA NA NA NA NA NA NA
[INitroglycerin 46,000f NA NA NA NA NA NA NA NA
Perchlorate 5,500' NA NA NA NA NA NA NA NA
RDX 5,800' NA NA NA NA NA NA NA NA
Total Metals (MG/KG)

Aluminum 7,800 8,120 J 18,800 J 19,900 J NA NA NA NA NA
[Antimony 3.1 2.80 J 2.90 J 129 J NA NA NA NA NA
Arsenic 0.43 4.5 457 12.8 J NA NA NA NA NA
Barium 550 109 138 1,510 NA NA NA NA NA
Beryllium 16' 0.900 0.870 0.860 NA NA NA NA NA
Cadmium 7.8' 0.670 J 3.40J 46.8 J NA NA NA NA NA
Calcium I 2,480 2,980 20,400 NA NA NA NA NA
Chromium 23| 13.2J 46.9 J 99.8 J NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil B1-003 B1-011 B1-CS BG-003 BG-015 BG-084/0845/106
Sample ID Residential | HCS-B1-3-1 | HCS-B1-3-UDUP | HCS-B1-11-2 | HCS-B1-CS | HCS-BG-3 | HCS-BG-15 |  HCS-BG-106 HCS-BG-84
Sample Date Adjusted 07/17/92 07/17/92 07/17/92 06/20/94 | 07113192 | 07/13/92 07/13/92 07/13/92
Chemical Name
Cobalt 160f 143 145 26.8 NA NA NA NA NA
Copper 310f 288 J 79.9 3 1,390 J NA NA NA NA NA
Cyanide 160f NA NA NA NA NA NA NA NA
Iron 2,300] 27,500 28,400 81,100 NA NA NA NA NA
[lLead 400 6.5 J 173 993 NA NA NA NA NA
[IMagnesium - 1,600 1,630 9,160 NA NA NA NA NA
[(Manganese 160 686 597 1,920 NA NA NA NA NA
[IMercury 23] 0230 0.280 4.60 NA NA NA NA NA
[INicke! 160| 19.4 25.7 102 NA NA NA NA NA
Potassium 1 911 882 1,750 NA NA NA NA NA
Selenium 39l 0420w 0.550 J 0.710 J NA NA NA NA NA
Silver 39l 0420 1.10 104 NA NA NA NA NA
Sodium - 210 UJ 251 UJ 1,290 B NA NA NA NA NA
Thallium 055  0470U 0.490 0.560 U NA NA NA NA NA
Vanadium 7.8 176 17.9 97.5 NA NA NA NA NA
Zinc 2,300 953 3833 3,350 J NA NA NA NA NA
\Wet Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA NA
Total organic carbon (TOC) = NA NA NA NA NA NA NA NA
[leH - NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one or

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-099 BG-102/102S BG-110/110S BG-112 BG-113
Sample ID Residential § HCS-BG-99 | HCS-BG-99R | HCS-BG-102 HCS-BG-110 | HCS-BG-112 | HCS-BG-112/DUP | HCS-BG-112R | HCS-BG-113
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000§ 6 UJ 6 U 880 U 820 U 7 UJ 7U 7 UJ 410 J
1,1-Dichloroethene 390,000' 6 UJ 6 U 880 U 820 U 7 UJ 7U 7 UJ 880 U
1,2-Dichloroethene (total) 70,000' 6 UJ 6 U 260 J 27,000 337 7U 7 UJ 880 U
2-Butanone 4,700,000' 13 U 13 U 1,800 U 1,400 J 13 UJ 13 U 13 UJ 1,800 U
4-Methyl-2-pentanone - 13 UJ 13 U 1,800 U 1,600 U 13 UJ 13 U 13 UJ 1,800 U
Acetone 7,000,000' 13 UJ 13 U 1,800 U 1,600 U 13 UJ 13 UJ 24 ] 820 J
Benzene 12,000' 6 UJ 6 U 880 U 820 U 7 UJ 7U 7 UJ 880 U
Bromomethane 11,000' 13 UJ 13 U 1,800 UJ 1,600 UJ 13 UJ 13 U 13 UJ 1,800 UJ
Carbon disulfide 780,000' 31J 6 U 880 U 820 U 6J 2] 2] 880 U
Chlorobenzene 160,000' 6 UJ 6 U 880 U 820 U 7 UJ 7U 7 UJ 880 U
Chloromethane - 13 UJ 13 U 1,800 U 1,600 U 13 UJ 13 UJ 13 UJ 1,800 U
Methyl acetate 7,800,000' NA NA NA NA NA NA NA NA
Methylene chloride 85,000' 20 UJ 14 B 1,800 UJ 1,600 UJ 31 UJ 17 UJ 29 UJ 1,800 UJ
Tetrachloroethene 1,200' 6 UJ 6 U 1,400 820 U 7 UJ 7U 7 UJ 880 U
Toluene 1,600,000' 6 UJ 6 U 880 U 820 U 7 UJ 7U 7 UJ 880 U
Trichloroethene 1,600' 81J 51 25,000 J 34,000 56 J 113 14 94,000
Xylene, total 1,600,000' 6 UJ 6 U 880 U 820 U 6J 7U 7 UJ 880 U
cis-1,2-Dichloroethene 78,000' NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 160,000' NA NA NA NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000 NA NA NA NA NA NA NA NA
2-Methylnaphthalene 31,000' NA NA NA NA NA NA NA NA
3- and 4-Methylphenol 39,000' NA NA NA NA NA NA NA NA
/Acenaphthene 470,000' NA NA NA NA NA NA NA NA
[Acenaphthylene = NA NA NA NA NA NA NA NA
/Acetophenone 780,000' NA NA NA NA NA NA NA NA
Anthracene 2,300,000' NA NA NA NA NA NA NA NA
Benzaldehyde 780,000' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil BG-099 BG-102/102S | BG-110/110S BG-112 BG-113
Sample ID Residential | HCS-BG-99 | HCS-BG-99R | HCS-BG-102 | HCS-BG-110 | HCS-BG-112 | HCS-BG-112/DUP | HCS-BG-112R | HCS-BG-113
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name

Benzo(a)anthracene 870} NA NA NA NA NA NA NA NA
[[Benzo(a)pyrene 87| NA NA NA NA NA NA NA NA
([Benzo(b)fiuoranthene g7ol  Na NA NA NA NA NA NA NA
[[Benzo(g.h.iperylene 230,000} NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 8,700' NA NA NA NA NA NA NA NA
Caprolactam 3,900,000} NA NA NA NA NA NA NA NA
Carbazole 32,000} NA NA NA NA NA NA NA NA
Chrysene 87,000} NA NA NA NA NA NA NA NA
Di-n-butylphthalate 780,000} NA NA NA NA NA NA NA NA
[[pibenz(a,nyanthracene 87l  nNA NA NA NA NA NA NA NA
[[pibenzofuran 160000  NA NA NA NA NA NA NA NA
[[Diethylphthalate 6300000  NA NA NA NA NA NA NA NA
[[Fluoranthene 3100000  NA NA NA NA NA NA NA NA
[[Fluorene 3100000  NA NA NA NA NA NA NA NA
[Iindeno(1,2,3-cd)pyrene g70] NA NA NA NA NA NA NA NA
[INaphthatene 1600000  NA NA NA NA NA NA NA NA
[lPhenanthrene 2300000  NA NA NA NA NA NA NA NA
[lPyrene 2300000  NA NA NA NA NA NA NA NA
Hbis(Z—EthyIhexyl)phthalate 46,000} NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43f NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran O.43| NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofuran O.43| NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.043I NA NA NA NA NA NA NA NA
1,2,3,4,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.043I NA NA NA NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.043I NA NA NA NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.0043I NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-099 BG-102/102S BG-110/110S BG-112 BG-113
Sample ID Residential § HCS-BG-99 | HCS-BG-99R | HCS-BG-102 HCS-BG-110 | HCS-BG-112 | HCS-BG-112/DUP | HCS-BG-112R | HCS-BG-113
Sample Date Adjusted 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name
1,2,3,7,8-Pentachlorodibenzofuran 0.085 NA NA NA NA NA NA NA NA
2,3,4,6,7,8-Hexachlorodibenzofuran 0.043Y NA NA NA NA NA NA NA NA
2,3,4,7,8-Pentachlorodibenzofuran 0.0085| NA NA NA NA NA NA NA NA
2,3,7,8-TCDD (dioxin) 0.0043| NA NA NA NA NA NA NA NA
2,3,7,8-Tetrachlorodibenzofuran 0.043| NA NA NA NA NA NA NA NA
Octachlorodibenzo-p-dioxin 43' NA NA NA NA NA NA NA NA
Octachlorodibenzofuran 43| NA NA NA NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total heptachlorodibenzofuran = NA NA NA NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total hexachlorodibenzofuran - NA NA NA NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total pentachlorodibenzofuran = NA NA NA NA NA NA NA NA
Total tetrachlorodibenzo-p-dioxin = NA NA NA NA NA NA NA NA
Total tetrachlorodibenzofuran - NA NA NA NA NA NA NA NA
Explosives (UG/KG)
[lHmx 390,000  NA NA NA NA NA NA NA NA
[INitroglycerin 46,000  NA NA NA NA NA NA NA NA
Perchlorate 5,500' NA NA NA NA NA NA NA NA
RDX 5,800' NA NA NA NA NA NA NA NA
Total Metals (MG/KG)
Aluminum 7,8004 NA NA NA NA NA NA NA NA
[Antimony 3.1| NA NA NA NA NA NA NA NA
Arsenic 0.43| NA NA NA NA NA NA NA NA
Barium 550' NA NA NA NA NA NA NA NA
Beryllium 16' NA NA NA NA NA NA NA NA
Cadmium 7.8' NA NA NA NA NA NA NA NA
Calcium I NA NA NA NA NA NA NA NA
Chromium 23| NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-099 BG-102/102S | BG-110/110S BG-112 BG-113
Sample ID Residential | HCS-BG-99 | HCS-BG-99R | HCS-BG-102 | HCS-BG-110 | HCS-BG-112 | HCS-BG-112/DUP | HCS-BG-112R | HCS-BG-113
Sample Date Adjusted | o7/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92 07/13/92
Chemical Name
Cobalt 160  NA NA NA NA NA NA NA NA
Copper st)f  NA NA NA NA NA NA NA NA
Cyanide 160  NA NA NA NA NA NA NA NA
Iron 2300  NA NA NA NA NA NA NA NA
[lLead 400  Na NA NA NA NA NA NA NA
[IMagnesium 4 Na NA NA NA NA NA NA NA
[[Manganese 60f  Na NA NA NA NA NA NA NA
[IMercury 23] NA NA NA NA NA NA NA NA
[INicke! 6]  Na NA NA NA NA NA NA NA
Potassium 4 na NA NA NA NA NA NA NA
Selenium 9] NA NA NA NA NA NA NA NA
Silver 9] NA NA NA NA NA NA NA NA
Sodium - NA NA NA NA NA NA NA NA
Thallium 0.55 NA NA NA NA NA NA NA NA
Vanadium 78]  NA NA NA NA NA NA NA NA
Zinc 2300  NA NA NA NA NA NA NA NA
\Wet Chemistry (MG/KG)
%% Moisture - NA NA NA NA NA NA NA NA
Total organic carbon (TOC) = NA NA NA NA NA NA NA NA
[leH - NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

Exceeds one or

R - Unreliable result

U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID RBC-Soil BG-134 BG-135 BG-136 BG-137 BG-138 BG-139 BG-140
Sample ID Residential | HCS-BG-134 | HCS-BG-135 | HCS-BG-136 | HCS-BG-137 | HCS-BG-138 | HCS-BG-138/DUP | HCS-BG-139 | HCS-BG-140
Sample Date Adjusted 11/16/94 11/16/94 11/16/94 11/16/94 11/16/94 11/16/94 11/15/94 11/15/94
Chemical Name

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 2,200,000§ 440 J 11 U 56 U 190 J 460 J 470 J 1,800 U 3J
1,1-Dichloroethene 390,000' 1,500 U 11U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 4]
1,2-Dichloroethene (total) 70,000' 2,300 11U 113 12 UJ 1,300 J 1,200 J 1,800 U 2]
2-Butanone 4,700,000' 1,500 U 11U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 12U
4-Methyl-2-pentanone - 1,500 U 11 U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 12 UJ
Acetone 7,000,000' 1,500 U 11U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 12U
Benzene 12,000' 1,500 U 11U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 5J
Bromomethane 11,000' 1,500 U 11U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 12 U
Carbon disulfide 780,000' 1,500 U 11U 56 R 12 UJ 1,700 U 1,600 U 1,800 U 12 UJ
Chlorobenzene 160,000' 1,500 U 11 U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 2J
Chloromethane - 1,500 U 11U 56 U 12 UJ 1,700 U 1,600 U 570 J 12 U
Methyl acetate 7,800,000' NA NA NA NA NA NA NA NA
Methylene chloride 85,000' 1,500 U 11U 57 U 12 UJ 1,700 U 1,600 U 1,800 U 12U
Tetrachloroethene 1,200' 1,500 U 2] 56 U 12 UJ 1,700 U 1,600 U 1,800 U 12 UJ
Toluene 1,600,000' 1,500 U 11 U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 2J
Trichloroethene 1,600' 230,000 73 730 73 140,000 120,000 4,400 41
Xylene, total 1,600,000' 1,500 U 11 U 56 U 12 UJ 1,700 U 1,600 U 1,800 U 12 UJ
cis-1,2-Dichloroethene 78,000' NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 160,000' NA NA NA NA NA NA NA NA
Semi-volatile Organic Compounds (UG/KG)

1,1-Biphenyl 390,000 NA NA NA NA NA NA NA NA
2-Methylnaphthalene 31,000' NA NA NA NA NA NA NA NA

3- and 4-Methylphenol 39,000' NA NA NA NA NA NA NA NA
/Acenaphthene 470,000' NA NA NA NA NA NA NA NA
[Acenaphthylene = NA NA NA NA NA NA NA NA
/Acetophenone 780,000' NA NA NA NA NA NA NA NA
Anthracene 2,300,000' NA NA NA NA NA NA NA NA
Benzaldehyde 780,000' NA NA NA NA NA NA NA NA

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result
U - Analyte not detected
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TABLE 4-8

Exceedance of Adjusted Residential Soil RBC, Outside Active Burnin

Site 1 Focused Remedial Investigation for Soil
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station 1D RBC-Soil BG-134 BG-135 BG-136 BG-137 BG-138 BG-139 BG-140
Sample ID Residential | HCS-BG-134 | HCS-BG-135 | HCS-BG-136 | HCS-BG-137 | HCS-BG-138 | HCS-BG-138/DUP | HCS-BG-139 | HCS-BG-140
Sample Date Adjusted 11/16/94 11/16/94 11/16/94 11/16/94 11/16/94 11/16/94 11/15/94 11/15/94
Chemical Name

Benzo(a)anthracene 870} NA NA NA NA NA NA NA NA
[[Benzo(a)pyrene 87| NA NA NA NA NA NA NA NA
([Benzo(b)fiuoranthene g70] NA NA NA NA NA NA NA NA
[[Benzo(g.h.iperylene 230,000} NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 8,700' NA NA NA NA NA NA NA NA
Caprolactam 3,900,000} NA NA NA NA NA NA NA NA
Carbazole 32,000} NA NA NA NA NA NA NA NA
Chrysene 87,000} NA NA NA NA NA NA NA NA
Di-n-butylphthalate 780,000} NA NA NA NA NA NA NA NA
[[pibenz(a,nyanthracene 87| NA NA NA NA NA NA NA NA
[[pibenzofuran 16,000} NA NA NA NA NA NA NA NA
[[Diethylphthalate 6,300,000} NA NA NA NA NA NA NA NA
[[Fluoranthene 310,000} NA NA NA NA NA NA NA NA
[[Fluorene 310,000} NA NA NA NA NA NA NA NA
[Iindeno(1,2,3-cd)pyrene g70] NA NA NA NA NA NA NA NA
[INaphthatene 160,000} NA NA NA NA NA NA NA NA
[lPhenanthrene 230,000} NA NA NA NA NA NA NA NA
[lPyrene 230,000} NA NA NA NA NA NA NA NA
Hbis(Z—EthyIhexyl)phthalate 46,000} NA NA NA NA NA NA NA NA
Dioxin/Furans (UG/KG)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.43f NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-Heptachlorodibenzofuran O.43| NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-Heptachlorodibenzofu