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FOREWORD

This document presents the Remedial Investigation Work Plan for the field work to
be conducted as part of a remedial investigation/feasibility study (RI/FS) to be carried out at
dJ-Field, Aberdeen Proving Ground, Maryland, pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended. The RI/FS is to be
conducted for the U.S. Army under the direction of the Directorate of Safety, Health, and
Environment, Aberdeen Proving Ground. This report is one in a series of documents being
prepared by Argonne National Laboratory to define the plans for RI/FS activities at J-Field.
Other documents in this series include a Field Sampling Plan (Benioff et al. 1995); a Quality
Assurance Project Plan (Prasad et al. 1995); and a Work Plan for the Focused Feasibility
Study of the Toxic Burning Pits Area (Biang et al. 1995). Two other documents — an
Ecological Risk Assessment Work Plan and a Work Plan for the Feasibility Study — are in
preparation.
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NOTATION

The following is a list of abbreviations and acronyms, chemicals, and units of
measure used in this document. Some acronyms used only in tables are defined in those

tables.

ABBREVIATIONS AND ACRONYMS

AEC
ANL
AOC
APG
ARAR

BDAT
BRA

CERCLA

CFR
CLP
COE
COMAR
CRP
CTR
CWA

DANC
DQO
DSHE

ECC
EMD
EP
EPA
ERA
ERT

FFS
FR

FS
FSP
FwWQC

HE
HEAST
HSO
HSP

U.S. Army Environmental Center

Argonne National Laboratory

area of concern

Aberdeen Proving Ground

applicable or relevant and appropriate requirement

best demonstrated available technology
baseline risk assessment

Comprehensive Environmental Response, Compensation, and
Liability Act (as amended)

Code of Federal Regulations

Contract Laboratory Program

U.S. Army Corps of Engineers

Code of Maryland Regulations

Community Relations Plan

contract technical representative

chemical warfare agent

decontaminating agent, noncorrosive
data quality objective
Directorate of Safety, Health, and Environment (U.S. Army)

environmental chemistry coordinator

Environmental Management Division (Aberdeen Proving Ground)
extraction procedure

U.S. Environmental Protection Agency

ecological risk assessment

emergency response team

focused feasibility study
Federal Register

feasibility study

Field Sampling Plan

federal water quality criterion

high explosives

Health Effects Assessment Summary Tables
health and safety officer

Health and Safety Plan

xi



IRDMS
IRIS
IRP

MCL
MCLG
MDE
MSL

NCP
NPL

OB
OD
O&M
OSHA

PAOC
PARCC
PB
PRG

QA
QAO
QAP;P
QC

RCP
RCRA
RFA
RfD
RI
RI/FS
RME
RPDG
RPTS

SAP
SBDG
SBT
SMCL
SWMU
SWQS

TAL
TBC
TBP
TCL

Installation Restoration Data Management System
Integrated Risk Information System
Installation Restoration Program

maximum contaminant level

maximum contaminant level goal
Maryland Department of the Environment
mean sea level

National Contingency Plan
not detected
National Priorities List

open burning

open detonation

operations and maintenance

Occupational Safety and Health Administration

potential area of concern

precision, accuracy, representativeness, completeness, and comparability
Prototype Building

preliminary remediation goal

quality assurance

quality assurance officer
Quality Assurance Project Plan
quality control

Riot Control Burning Pit

Resource Conservation and Recovery Act (as amended)
RCRA Facility Assessment

reference dose

remedial investigation

remedial investigation/feasibility study

reasonably maximally exposed

Robins Point Demolition Ground

Robins Point Tower Site

Sampling and Analysis Plan

South Beach Demolition Ground

South Beach Trench

secondary maximum contaminant level
solid waste management unit

state water quality standard

Target Analyte List

to be considered

Toxic Burning Pits
Target Compound List

xii



TDS total dissolved solids

TSCA Toxic Substances Control Act

USAEHA U.S. Army Environmental Hygiene Agency
USATHAMA U.S. Army Toxic and Hazardous Materials Agency
USGS U.S. Geological Survey

UXO unexploded ordnance

WPP White Phosphorus Burning Pits

CHEMICAL SYMBOLS AND ABBREVIATIONS

BNA base neutral and acid extractable organic compounds
C2H3CL vinyl chloride

C6H6 benzene

CHCL3 chloroform

CK cyanogen chloride

CN chloroacetophenone

CS o-chlorobenzylidene malononitrile

DANC decontaminating agent, noncorrosive

DCE dichloroethylene

11DCE 1,1-dichloroethylene

12DCE 1,2-dichloroethylene

trans-12DCE trans-1,2-dichloroethylene

DDD dichlorodiphenyldichloroethane

DDE dichlorodiphenyldichloroethylene

DDT dichlorodiphenyltrichloroethane

DM adamsite

DNT dinitrotoluene

FM titanium tetrachloride

FS sulfur trioxide/chlorosulfonic acid

GA O-ethyl-N,N-dimethylphosphoramidacyanidate (tabun), a nerve agent
GB isopropyl methylphosphonofluoridate (sarin), a nerve agent
GD pinacolyl methylphosphonofluoridate (soman), a nerve agent
GF cyclohexyl methylphosphonofluoridate, a nerve agent
MIBK methyl isobutyl ketone

PAH polyaromatic hydrocarbon

PCB polychlorinated biphenyl

PETN penta-erythritol tetranitrate

PwWPp plasticized white phosphorus

RDX hexahydro-1,3,5-trinitro-1,3,4-triazine

xiiL



TCE trichloroethane

111TCE 1,1,1-trichloroethane

112TCE 1,1,2-trichloroethane

TCLEA 1,1,2,2-tetrachloroethane

TCLEE tetrachloroethylene

TKN total Kjeldahl nitrogen

TOC total organic carbon

TOX total organic halogen

TRCLE trichloroethylene

VOC volatile organic compound

VX o-ethyl S-(2-diisopropylaminoethyl methylphosphonothioate) =

methylphosphonothioic acid, a nerve agent

WP white phosphorus

UNITS OF MEASURE

°C - degree(s) Celsius

Ci curie(s)

pCi picocurie(s)

d day(s)

dB(A) decibel(s) (A-weighted)
°F degree(s) Fahrenheit
ft foot (feet)

ft? square foot (feet)

g gram(s)

ng microgram(s)

mg - milligram(s)

kg kilogram(s)

h hour(s)

in. inch(es)

L liter(s)

Ib pound(s)

m meter(s)

mi mile(s)

ppb part(s) per billion

PpPm part(s) per million

xiv



1-1
1 INTRODUCTION

1.1 BACKGROUND

The Environmental Management Division (EMD) of Aberdeen Proving Ground
(APG), Maryland, is conducting a remedial investigation and feasibility study (RI/FS) of the
J-Field area at APG pursuant to the Comprehensive Environmental Response, Compensation,
and Liability Act, as amended (CERCLA). J-Field is within the Edgewood Area of APG in
Harford County, Maryland (Figure 1.1). Since World War II, activities in the Edgewood Area
have included the development, manufacture, testing, and destruction of chemical agents and
munitions. These materials were destroyed at J-Field by open burning® and open detonation
(OB/OD).

Considerable archival information about J-Field exists as a result of efforts by APG
staff to characterize the hazards associated with the site. Contamination of J-Field was first
detected during an environmental survey of the Edgewood Area conducted in 1977 and 1978
by the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) (predecessor to the
U.S. Army Environmental Center [AEC]). As part of a subsequent USATHAMA
environmental survey, 11 wells were installed and sampled at J-Field. Contamination at
J-Field was also detected during a munitions disposal survey conducted by Princeton Aqua
Science in 1983. The Princeton Aqua Science investigation involved the installation and
sampling of nine wells and the collection and analysis of surficial and deep composite soil
samples. In 1986, a Resource Conservation and Recovery Act (RCRA) permit (MD3-21-002-
1355) requiring a basewide RCRA Facility Assessment (RFA) and a hydrogeologic assessment
of J-Field was issued by the U.S. Environmental Protection Agency (EPA). In 1987, the
U.S. Geological Survey (USGS) began a two-phased hydrogeologic assessment in which data
were collected to model groundwater flow at J-Field. Soil-gas investigations were conducted,
several well clusters were installed, a groundwater flow model was developed, and
groundwater and surface water monitoring programs were established that continue today.

While APG was pursuing the investigation of J-Field under RCRA corrective action,
the Edgewood Area was added to the National Priorities List (NPL) on February 21, 1990.
Because of that listing, an RI/FS is required for the entire Edgewood Area pursuant to
Modification 2 of the RCRA Permit and a March 1990 Federal Facility Agreement between
EPA Region III and the Department of the Army. The corrective action requirements of
RCRA have been preempted, and J-Field is being evaluated under CERCLA.

1 Pursuant to Title 40, Code of Federal Regulations (40 CFR), Part 260.10, "open burning" means the
combustion of any material without the following characteristics:
(1) Control of combustion air to maintain adequate temperature for efficient
combustion,
(2) Containment of the combustion-reaction in an enclosed device to provide sufficient
residence time and mixing for complete combustion, and
(8) Control of emission of the gaseous combustion products.
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J-Field is almost flat and is covered by open fields, woods, and nontidal marshes.
It encompasses about 460 acres at the southern end of the Gunpowder Neck Peninsula
(Figure 1.2). The peninsula is surrounded by tidal estuaries on three sides — Gunpowder
River to the west, Chesapeake Bay to the south, and Bush River to the east. For the
purposes of the RI/FS, J-Field has been divided into eight geographic areas or features that
are designated in this report as areas of concern (AOCs): the Toxic Burning Pits (TBP), the
White Phosphorus Burning Pits (WPP), the Riot Control Burning Pit (RCP), the Robins Point
Demolition Ground (RPDG), the Robins Point Tower Site (RPTS), the South Beach
Demolition Ground (SBDG), the South Beach Trench (SBT), and the Prototype Building (PB)
(Figure 1.3). These AOCs correspond to the eight solid waste management units (SWMUs)
identified in the RCRA Facility Assessment, Edgewood Area, Aberdeen Proving Ground, MD
(Nemeth 1989). Several subareas within these AOCs could represent discrete sources of
contamination. The AOCs and their associated subareas are as follows:

¢ Toxic Burning Pits (TBP) AOC

- Main Burning Pits (consisting of a northern burning pit and a

southern burning pit)
- Methylphosphonothioic Acid (VX) Burning Pit
- Mustard Burning Pit
- Pushout Area
- Liquid Smoke Disposal Pit
- Demolition Area
- Storage/Unloading Area
- Square Pit

¢ White Phosphorus Burning Pits (WPP) AOC

- Principal Burning Pits (consisting of a northern burning pit, a
southern burning pit, and an associated bermed depression that

received runoff from the northern burning pit)
- Pushout Area

- Mounded Areas
- Historic White Phosphorus Disposal Area (located south to southeast

of the existing principal burning pits)
¢ Riot Control Burning Pit (RCP) AOC

- Burning Pit
- Pushout Area

¢ Robins Point Demolition Ground (RPDG) AQOC

- Active Area
- Inactive Area

+ Robins Point Tower Site (RPTS) AOC
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¢ South Beach Trench (SBT) AOC
e South Beach Demolition Ground (SBDG) AOC
¢ Prototype Building (PB) AOC

Although most of the AOCs are no longer used for OB/OD, a portion of the RPDG is
currently active and is operating with interim status under RCRA. A RCRA Part B permit
application was submitted in November 1988. An amended permit application is being
prepared to update the November 1988 submittal. An open burning pan located 50 m west
of the PB and an open detonation area at the WPP AOC are also being used for emergency
disposal operations.

1.2 SITE HISTORY

The extent of activities at J-Field before World War II is unknown; however, a
terrain map from the 1920s-1930s era indicates that some areas of J-Field were cleared at
that time. These cleared areas may have been used for test activities (Nemeth 1989;
U.S. Army Corps of Engineers [COE] 1923). During World War II, J-Field was used to test
high explosives (HE) and chemical munitions. In addition, chemical agents, chemical wastes,
and HE were burned or detonated in open pits or buried under several feet of soil. The
depths of the pits were maintained by pushing burned soil and ash out toward the nearby
marshes. In the case of the TBP AOC, this procedure moved the edge of the adjacent marsh
eastward more than 100 ft (Sonntag 1991). Also during World War II, steel-reinforced
structures (such as bunkers, buildings, and slab walls) were built at J-Field to use as targets
for conventional munitions.

Available information indicates that chemicals disposed of at J-Field have included
nerve agents (such as VX), blister agents, riot control agents, white phosphorus, chlorinated
solvents, and drummed chemical wastes generated by research laboratories, process
laboratories, pilot plants, and machine and maintenance shops. Between 1946 and 1971,
limited testing of lethal chemical agents continued at J-Field (Nemeth 1989). Open-air
testing of lethal chemical agents stopped in 1969 (Nemeth 1989). Disposal activities at
various J-Field locations are summarized in Table 1.1.

Procedures for open burning in J-Field pits involved placing 3-4 ft of wood dunnage
in a pit, placing the materials to be burned on top of the dunnage, adding fuel oil, and
igniting it. Scrap metal items were removed and reburned in the same manner in a reburn
pit. Large metal items were recovered and disposed of as scrap.

Decontamination procedures included the use of a chlorinating agent known as
"decontaminating agent, noncorrosive" (DANC). DANC is an organic N-chloroamide
compound in solution with 1,1,2,2-tetrachloroethane (TCLEA) that was used to decontaminate
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TABLE 1.1 Summary of Disposal Activities at J-Field

Site Name

Period of Use

Activity

Toxic Burning Pits
(originally

5 separate pits;
only 2 remain)

White Phosphorus
Burning Pits

Riot Control
Burning Pit Area

Robins Point
Demolition Ground

South Beach
Demolition Ground

Prototype Building
Area

Robins Point Tower
Site

South Beach
Trench

1940-1980

Late 1940s-1980;

occasional emergency disposal
of white phosphorus

Late 1940s to early 1970s;
riot control agent disposal,
1960s to early 1970s

Late 1970s-present
Late 1950s-1970s

During World War II

Late 1950s-1960s

Late 1950s

OB/OD of HE in southeastern portion.
Disposal of HE-filled munitions, nerve
agents, mustard, liquid smoke,
chlorinated solvents, and radioactive
chemicals.

OB/OD of white phosphorus, PWP,?
other chemicals. Potential for disposal
of CN® and trichloroethylene.

OB of chemicals, chemical-filled
munitions, riot control agents (CS,°
CN).

OD of explosive materials, sensitive
and unstable chemicals.

OD of HE.

Stored wastes and HE munitions.
Possible storage of solid wastes in
building or nearby. Building used to
test bombing effects. Pericdically used
for storage since World War II.

Potential test burn of radicactively
contaminated wood.

Unknown.

2 Plasticized white phosphorus.

b Chloroacetophenone.

c

o-Chlorobenzylidene malononitrile.

Sources: Adapted from Nemeth (1989); EPA and U.S. Department of the Army (1990).
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mustard, lewisite, and VX. It typically contained 90-95% (by weight) TCLEA. If recovered
scrap materials were decontaminated with DANC in the pit before being removed, the
oxidizing agent would degrade. The most significant impact from this procedure would have
been the introduction of TCLEA into the environment. Available information indicates that
the use of DANC at J-Field was widespread and common (Nemeth 1989).

Disposal of radioactive waste is known to have occurred at J-Field. The TBP area
was used for disposal of small amounts of radioactively labeled chemicals. In addition, test
burns of contaminated wood wastes, including wood contaminated with radium and
strontium-90, may have been conducted at the RPTS (Nemeth 1989).

J-Field has had only limited use since 1980. However, the RPDG and the WPP
AOQCs are still occasionally used for the destruction of explosives-related materials (Nemeth
1989).

1.3 OBJECTIVE AND SCOPE OF THE REMEDIAL
INVESTIGATION WORK PLAN

The purpose of an RI/FS is to characterize the nature and extent of the risks posed
by contaminants present at a site and to develop and evaluate options for remedial actions.
The overall objective of the RI is to provide a comprehensive evaluation of site conditions,
types and quantities of contaminants present, release mechanisms and migration pathways,
target populations, and risks to human health and the environment. The information
developed during the RI provides the basis for the design and implementation of remedial
actions during the FS.

The purpose of this RI Work Plan is to define the tasks that will direct the remedial
investigation of the J-Field site at APG. Tasks are based on the procedures developed by the
EPA in Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA, Interim Final (EPA 1988).

1.4 REPORT ORGANIZATION

Section 1 presents the purpose and scope of the RI Work Plan. Section 2 summarizes
the site background, environmental setting, and previous and ongoing investigations
conducted at J-Field. Also included in Section 2 is an overview of available information about
the nature and extent of contamination at each AOC, the types of waste present, and the
potential pathways of contaminant migration. The environmental setting includes site
topography, geology, soils, surface water, groundwater, climate, and ecology.

Section 3 presents the work plan rationale and discusses data requirements and data
quality objectives (DQOs) for the various disciplines involved in completing the RI. Section 3
also discusses applicable or relevant and appropriate requirements (ARARs) (including
promulgated rules and regulations to be considered) and the role of remediation objectives
and goals.
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Tasks to be carried out in the RI for J-Field and the project schedule are described
in Section 4. An overview of administrative responsibilities is presented in Section 5, and
references cited in this report are listed in Section 6. A list of preparers of the RI Work Plan
1s presented in Section 7. Appendix A provides a summary of EPA analytical levels, and
Appendix B discusses potential areas of concern (PAOCs) at J-Field. Tables of analytical
methods and quantitation limits for various chemical compounds are provided in Appendix C,
and a schedule for the Installation Restoration Program at APG is provided in Appendix D.
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2 SITE SETTING AND BACKGROUND

2.1 ENVIRONMENTAL SETTING

2.1.1 Surface Features

J-Field is nearly flat, with a maximum relief of about 10 ft. The ground surface
slopes gently toward marshy areas or toward Chesapeake Bay and on-site surface water. In
some places, wave erosion has formed short, steep cliffs (2-10 ft high) along the shore
(Hughes 1993).

Surface water occurs in demolition craters, in marsh areas, and in a few open ponds
within the marshes. Between December and May water collects in wooded areas where
drainage is poor because the low-permeability soils slow the rate of infiltration. Figure 2.1
shows the overall topography of the site.

2.1.2 Climate

The climate in the area of APG is temperate and moderately humid and is moderated
by the presence of Chesapeake Bay. The average annual precipitation of 45 in. is distributed
relatively uniformly during the year. The average annual temperature is about 54°F
(Nemeth 1989; Hughes 1993).

2.1.3 Geology and Soils

The stratigraphy of J-Field consists of Quaternary (Talbot) sediments underlain by
Cretaceous (Potomac Group) sediments. The Quaternary sediments constitute a fluvial,
estuarine, and marginal marine unit of sand, gravel, and silty clay. The Cretaceous
sediments are a sand and clay unit of fluvial origin.

The Quaternary sediments can be divided into three units. The surface unit consists
of interbedded sand and clay about 30-40 ft thick; the middle unit is silty, sandy clay and
organic matter about 36-107 ft thick; and the base unit is gravelly sand and clay about
13-50 ft thick. The Cretaceous sediments consist of interbedded layers of fine-grained sand
and massive clay. The top of this layer is at a depth of 110-160 ft. Metamorphic bedrock
underlies the sediments at depths ranging from 200 to 900 ft.

2.1.4 Surface Water

The southern and eastern shores of J-Field are covered by an extensive marsh
system (Figure 2.2). The marshes may be flooded during storms and very high tides but are
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not affected by normal tides of 1-2 ft. The water level in the marshes is generally about 2 ft
above high tide in Chesapeake Bay. The disposal pits at J-Field originally drained into these
marshes or into the Gunpowder and Bush rivers. During the 1970s, drainage from the
disposal pits was blocked. Currently, surface water can be 1-2 ft deep in the TBP and the
WPP during the wet season, generally March to June (Hughes 1993). Several ponds and
streams are located within the marshy areas of J-Field (Figure 2.2). The largest pond, which
is about 5 ft deep, is southeast of the TBP. Two streams on the eastern side of J-Field are
the only on-site streams and do not carry much runoff except during storms.

2.1.5 Groundwater

Four major hydrologic units have been identified beneath J-Field — the surficial
aquifer (in the overlying Talbot layer), the leaky confining unit (in the middle layer), the
confined aquifer (in the bottom Talbot unit), and the Potomac Group aquifer. Groundwater
flow in these units is described below on the basis of current knowledge of the aquifers.
Groundwater is currently being modeled in these units. The model results are not yet
available, but will be presented in the RI report with other results of the RI field
investigation.

2.1.5.1 Surficial Aquifer

The surficial aquifer consists of interbedded sand and clay and corresponds to the
surface unit of the Quaternary (Talbot) sediment; it ranges from 25 to 40 ft thick, with
elevations following the surface topography. The steepest hydraulic gradients were found
near the TBP and WPP. Because the closest pumping of this aquifer is about 4 mi to the
west, the major influences on the flow system are recharge, evapotranspiration, and tidal
fluctuations. Recharge is mainly through rainfall, and the system discharges into the
marshes and Chesapeake Bay. Some recharge from Chesapeake Bay may occur during
droughts (Hughes 1993). Figure 2.3 shows the direction of groundwater flow in the surficial
aquifer.

A general downward gradient that occurs between the water table and the leaky
confining layer indicates that the leaky confining unit is recharged primarily by the surficial
aquifer. During the summer, the direction of vertical flow is reversed at some locations.
Groundwater under the marsh and the rivers, which are discharge areas, probably leaks
upward from the leaky confining aquifer into the surficial aquifer.

2.1.5.2 Leaky Confining Unit

The leaky confining unit consists of silty, sandy clay and organic matter and
corresponds to the middle unit of the Quaternary (Talbot) sediments. Vertical leakage from
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the leaky confining unit to the underlying confined aquifer occurs at all sites beneath J-Field
but is probably quite limited offshore. The direction of vertical flow may be reversed in some
offshore areas (Hughes 1993).

Lateral flow in the leaky confining unit is generally the same as that of the surficial
aquifer. In the western part of the site, the unit is 40 ft thick, with a surface elevation 25 ft
below mean sea level (MSL). In the eastern portion of the site, the unit is 107 ft thick and
has a surface elevation of 35 ft below MSL. Hydraulic conductivities range from less than
0.01 to 0.20 ft/d, with a median value of 0.05 ft/d (Hughes 1993).

2.1.5.3 Confined Aquifer

The confined aquifer consists of gravelly sand and clay and corresponds to the base
unit of the Quaternary (Talbot) sediments. In the western part of J-Field, the top of the
confined aquifer is 60 ft below MSL, and the unit is 50 ft thick. In the southeast, this aquifer
dips to a surface elevation of 142 ft below MSL and thins to 15 ft thick. Lateral flow
directions are similar to those in the water table; however, the hydraulic head and lateral
gradients are very small. Groundwater flows away from the TBP toward the marshes and
Chesapeake Bay, and wells show evidence of a tidal influence. Seasonal variations in the

flow direction of the confined aquifer occur for short periods during the summer
(Hughes 1993).

2.1.5.4 Potomac Group Aquifer

The Potomac Group aquifer consists of interbedded, fine-grained sand and massive
clay. This aquifer corresponds to the Cretaceous (Potomac Group) sediments of fluvial origin.
Surface elevations of the Potomac Group aquifer range from 105 ft below MSL in the eastern
part of J-Field to 157 ft below MSL in the western part. The thickness of the aquifer is, in
general, uncertain but may be up to 800 ft. The sediments are underlain by metamorphic
bedrock. Insufficient data are available to determine lateral or vertical flow directions or the
effects of the seasons and tides on the Potomac Group aquifer (Hughes 1993).

2.1.6 Ecology

Gunpowder Neck Peninsula consists primarily of open fields (mowed and unmowed
grass), bare ground, and second-growth woods (dominated by maple, oaks, and sweetgum).
J-Field supports extensive areas of these second-growth woods and freshwater wetlands
(dominated by common reed). A large wetland at the southern end of J-Field (Figure 2.2)
supports extensive areas of reed and includes a large area of open water. All wetlands at
J-Field are separated from the Chesapeake Bay by beach ridges and thus are not directly
influenced by tidal fluctuations except through changes in groundwater levels. A few areas
of bare ground are located on the western and eastern sides of J-Field, particularly in the
vicinity of disposal pits. Additional freshwater tidal and nontidal wetlands occur along the
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periphery of the Gunpowder Neck Peninsula, outside of J-Field. The peninsula is surrounded
by freshwater tidal estuaries — Chesapeake Bay to the south, Gunpowder River to the west,
and Bush River to the east.

Both the TBP and the WPP AOCs are in open areas cleared of natural vegetation.
The area immediately around each pit consists of mowed grass with weeds typical of
disturbed habitats and old fields. The TBP are west of a large wetland at the southern end
of J-Field. Some of the burned material from these pits has, over time, been pushed into the
wetland. The WPP are very close to the Gunpowder River. In 1986, a berm was constructed
to prevent waste material from these pits from entering the river. Such material is now
diverted into a wetland approximately 100 m north of the pits. The RCP has not been used
since the early 1970s; therefore, it is presently overgrown with shrubs and reeds. It is likely
that runoff from the pit enters an adjacent wetland and the Gunpowder River.

The biota at J-Field have not been surveyed in detail; however, common species are
likely to include those typical of other areas of the APG. Mammals likely to be common at
J-Field include the muskrat, raccoon, white-tailed deer, short-tailed shrew, and white-footed
mouse. Common birds could include great blue heron and spotted sandpiper. Because of its
status as a federal endangered species, the bald eagle (known to occur at J-Field) is of
ecological and regulatory interest. Composition of the fish communities in the J-Field
wetlands has not been determined. Common species in the surrounding estuary include
alewife, American shad, Atlantic menhaden, channel catfish, and white perch.

2.2 BACKGROUND OF J-FIELD AREAS OF CONCERN

The following sections summarize the past disposal operations conducted at each
AOC at J-Field. General descriptions of the hydrology and soils in the vicinity of J-Field are
also included. PAOCs are addressed in Appendix B.

2.2.1 Toxic Burning Pits AOC

The TBP AOC is located on about 9 acres in the southern portion of J-Field
(Figure 1.3). Disposal operations at the TBP area began in the 1940s and have continued
until the present. The pits were used most extensively between the late 1940s and the 1960s.
Items disposed of included chemical agents, bulk chemical wastes, drummed chemical wastes,
HE (by OB/OD), nerve agents, incapacitating agents (also known as riot control agents),
chlorinated solvents, and blister agents (Nemeth 1989).

Information from interviews, sampling, and magnetic surveys indicates that five
disposal pits were used at the TBP area. The two existing (or main) burning pits (each
covering about 4,500 ft2) were the pits most actively used for the disposal of various chemical
agents and explosives. Three other burning pits, now covered, were used to dispose of VX,
dichlorodiethyl sulfide (mustard), and the primary components of liquid smoke — titanium
tetrachloride (FM) and sulfur trioxide/chlorosulfonic acid (FS).
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The VX pit and mustard pit are about 100 and 150 ft long, respectively. The liquid
smoke disposal pit is fairly small, covering an area of about 24 ft2. Liquid smoke was
probably disposed of by placing it on the ground and allowing it to vaporize into the
atmosphere. HE munitions were also disposed of by detonation in an area along the
southeastern edge of the TBP area (Nemeth 1989).

Storage and handling areas have been identified (in aerial photographs) at the upper
end of both the VX burning pit and the mustard burning pit. In addition, a square pit
approximately 4 ft by 4 ft and 3 ft deep has been identified at the current tree line south of
the main burning pits. These storage and handling areas and the pit could be additional
sources of contamination in the TBP AOC.

The TBP area is bounded to the northeast by marsh and to the south and southeast
by woods and marsh (Nemeth 1989). Because the elevation of the ground surface is highest
in the northwestern portion of the TBP area, surface water probably drains toward the south-
southeast into the marsh area. The direction of groundwater flow in the surficial aquifer is
probably also toward the marsh. Soils are brownish-yellow silty fine sand at the surface,
grading to bluish-gray silty fine sand below a depth of 14 ft (Princeton Aqua Science 1984).

2.2.2 White Phosphorus Burning Pits AOC

The WPP AOC is located near the Gunpowder River in the western portion of J-Field
(Figure 1.3). The area contains two pits that were used for disposal (by detonation and
burning) of white phosphorus (WP), plasticized white phosphorus (PWP), munitions filled
with WP, and materials contaminated with WP. After materials were burned and reburned
in the pits, debris and soil were pushed out. Some of the materials disposed of at this site
probably contained other types of waste in addition to WP. The types and quantities of these
other wastes are unknown, although personal interviews indicate that riot control agents may
have been disposed of here (Nemeth 1989).

The WPP area has been used as a disposal site since the late 1940s or early 1950s.
Aerial photographs show that in 1951, disposal operations were conducted in the
southeastern portion of what is currently the open disposal area. The two existing pits were
constructed sometime between 1951 and 1957 (Nemeth 1989).

During the late 1950s, the pits were extended to the Gunpowder River. Pushout
from the pits was pushed into the river. In 1986, a ditch was excavated to drain water from
the pits. The ditch from the northern pit extends north toward a bermed depression that was
constructed to hold the water. The ditch associated with the southern pit ends at what is
assumed to be a pushout area. During wet weather, water collects in the pits and the
bermed depression, even though surface runoff does not enter the pits (Nemeth 1989;
Sonntag 1991). As previously noted, the WPP is considered an active emergency disposal
facility. As a result, the existing pits and areas potentially affected by emergency disposal
operations have been excluded from the RI/FS and are deferred pending the relocation of
emergency disposal operations. However, aerial photograph interpretation indicates that two
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suspect burning areas may have existed northwest and southwest of the WPP and that a
storage area may have existed southeast of the WPP. These areas could represent sources
of contamination and are not likely affected by current operations. As a result, these areas
will be addressed in this RI.

Surface water drainage from the WPP area flowed west into Gunpowder River. The
direction of groundwater flow in the surficial aquifer is also probably toward Gunpowder
River to the west (Nemeth 1989). Soils are brownish-yellow silty fine sand at the surface,
grading to bluish-grey silty fine sand below a depth of 14 ft (Princeton Aqua
Science 1984).

2.2.3 Riot Control Burning Pit AOC

The RCP AOC is located in a heavily wooded area in the southwestern portion of
dJ-Field (Figure 1.3). Except for a small area in the northeastern part of the site, the area is
overgrown with vegetation. About 30 ft of an access road has been eroded, and the presence
of several fallen trees about 10 ft offshore indicates that this area is rapidly being eroded by
wave action.

Disposal operations in the pit began in the late 1940s and continued until operations
at the site ceased in the early 1970s. The area immediately east of the access road to the
South Beach was probably part of the site and may have been used for burning operations
during the 1950s. A trench was excavated in the area sometime between 1957 and 1960 and
was later extended southwest to the Gunpowder River to provide drainage from the pit.
Between 1960 and the early 1970s, the trench was used for burning riot control agents,
munitions filled with riot control agents, and material contaminated with these agents
(Nemeth 1989). The main agent disposed of was the tear agent o-chlorobenzylidene
malononitrile (CS); some chloroacetophenone (CN) was also disposed of there (Sonntag 1991).

Surface water drainage from the RCP area flows toward the southwest into a small
marsh area and the Gunpowder River. The direction of groundwater flow in the surficial
aquifer is probably toward the marsh and Gunpowder River to the west-southwest. Shallow
soils are predominantly clayey sandy silt (Nemeth 1989).

2.2.4 Prototype Building AOC

The PB AOC is located in the southwestern portion of J-Field, northwest of the TBP
area and north of the RCP area (Figure 1.3). The building, constructed during World War
II, is an open-sided, three-level reinforced concrete structure. It was originally used for
testing the effectiveness of bombs. Since World War I1, the PB and the areas to the west and
north have been intermittently used for temporary storage of solid waste (Nemeth 1989).
Two suspect burning areas have also been identified — one northeast and one west of the
PB — on the basis of a review of archival information.
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The area around the PB is fairly flat; surface water drains primarily west toward a
marsh area (Nemeth 1989) but may also flow north-northwest toward the Gunpowder River.
The direction of groundwater flow in the surficial aquifer is probably toward Chesapeake Bay.
The shallow soils are predominantly silty, clayey sand with greater amounts of clay and silt
near the surface (Nemeth 1989).

2.2.5 South Beach Demolition Ground AOC

The SBDG AOC was located along the southern beach of J-Field (Figure 1.3). The
area was used as a demolition site for HE munitions during the 1960s and 1970s, and
possibly during the 1950s (Nemeth 1989). Munitions were detonated either on the surface
or under several feet of soil. It is reported that remnants of munitions detonated in this area
are currently visible about 100 ft offshore during low tide. At high tide, most of the
demolition ground area is 1-2 ft below water. A few demolition craters, which are
assumedly remnants of the SBDG operations, are visible just inland from the shoreline and
east of the end of Rickett’s Point Road.

Surface water from the remnants of the SBDG most likely drains south toward
Chesapeake Bay. The direction of groundwater flow in the surficial aquifer is probably
toward the bay as well. The nature of the shallow soils in the SBDG is undocumented;
however, they are most likely composed of clayey sandy silt, similar to the SBT area.

2.2.6 South Beach Trench AQC

The SBT AOC is located near the southern beach of J-Field, southeast of the RCP
area (Figure 1.3). The trench, about 75 ft long and 12 ft wide, was excavated between 1957
and 1960. It may have been a borrow pit for nearby demolition activities. Aerial
photographs from the 1960s reveal a road leading into and out of the SBT. No information
has been found regarding past chemical or hazardous material disposal in this area; however,
chemical analyses of soil samples collected from the trench during the RFA showed low levels
of chlordane and naphthalene (Nemeth 1989).

Surface water drainage from the SBT is primarily west toward a marsh area
(Nemeth 1989), but surface water may also flow south toward Chesapeake Bay. Groundwater
in the surficial aquifer probably flows toward Chesapeake Bay. Shallow soils are
predominantly clayey sandy silt (Nemeth 1989).

2.2.7 Robins Point Demolition Ground AQOC

The RPDG AOC is in the eastern portion of J-Field close to the Bush River
(Figure 1.3). The site was first used during the late 1970s for the destruction of HE and
HE-filled munitions. The site was also reportedly used during the 1980s for destruction of

small amounts of sensitive and unstable chemicals by detonation with explosives (Nemeth
1989).
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The original site, now inactive and considered an AOC for the purposes of the RI/FS
activities, was a small clearing near the edge of the adjacent marsh. In 1985, the clearing
was enlarged, and a berm was built on the western edge of the clearing. Later demolition
activities occurred in an area west of the berm; the berm prevented surface runoff from
entering the marsh (Nemeth 1989). The area west of the berm has remained active and
continues to be used for disposal operations.

Before 1985, surface water drainage from the RPDG flowed directly into the adjacent
marsh to the east. The berm constructed in 1985 now prevents runoff from directly entering
the marsh. However, water that ponds west of the berm seeps through the berm to the
inactive portion of the RPDG. Groundwater in the surficial aquifer probably flows to the east
toward the marsh. Shallow soils in the RPDG consist predominantly of clayey silt
(Nemeth 1989).

2.2.8 Robins Point Tower Site AQC

The RPTS AOC is located near Robins Point at the southeastern tip of the
Gunpowder Peninsula (Figure 1.3). The wooden observation tower was built between 1957
and 1960. The road connecting Robins Point with Rickett’s Point Road has existed since
about 1917, when APG became an army installation. However, aerial photographs suggest
that the area was not used until the 1950s. The Robins Point area was used for launching
and observing rockets (Nemeth 1989).

Around 1959, the Robins Point area may have been used for at least one test burn
of wood contaminated with radioactive material (including radium and strontium). According
to Nemeth (1989), the test burn was to be conducted in a trench (20 ft long, 5 ft wide, and
5 ft deep), with not more than 500 b of material to be burned in small increments. A 1959
U.S. Army Environmental Hygiene Agency (USAEHA) report recommended that the routine
burning of radioactively contaminated materials be conducted in a closed incinerator;
correspondence in the USAEHA project file indicates that this recommendation was accepted
(Nemeth 1989). The possibility remains, however, that a test burn of radioactively
contaminated wood did occur at either the RPDG or the RPTS. Records do not indicate which
site was used. However, it is likely that the RPTS was used because the site of the
demolition ground was wooded and not yet in use in 1959. In addition, aerial photographs
from the 1960s show no roads or open areas at the site of the RPDG.

Surface water from the RPTS probably flows east toward Bush River and south
toward the adjacent marsh. Groundwater in the surficial aquifer probably also flows toward
Bush River and the marsh. The shallow soils are predominantly sand, with sandy clayey silt
near the surface (Nemeth 1989).
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2.2.9 Other J-Field Sites

Pursuant to the requests of the Maryland Department of the Environment (MDE),
investigative activities have been expanded beyond the eight specified AOCs to include all
of J-Field. As a result, a protocol was developed to identify other suspect areas, referred to
as PAOCs, on the basis of a review of archival information and walkover surveys. The
process used to identify the PAOCs and the sampling activities proposed for the PAOCs are
described in Appendix B.

2.3 PRELIMINARY EVALUATION OF J-FIELD AREAS OF CONCERN

Several investigations have been conducted at J-Field to characterize contamination
from past operations, install monitoring wells, and characterize the estuarine sediments
around the peninsula. Table 2.1 provides a chronological summary of these studies. An
overview of the results of these studies is presented in the following sections. These sections
present data for J-Field that were collected through January 1993. All data corrected during
the RI will be presented in technical updates and the RI report.

2.3.1 Toxic Burning Pits

2.3.1.1 Types of Waste Present

The TBP were used to dispose of HE-filled munitions, nerve agents, mustard agents,
chemical warfare agents (CWAs), decontaminating agents, liquid smoke, chlorinated solvents,
and radioactive chemicals. In addition, fuel was used to ignite materials placed in the pits.

2.3.1.2 Types of Contaminants Present

A hydrological assessment of J-Field was carried out in two phases by the USGS.
Phase I was conducted from 1987 to 1992 to select locations for establishing monitoring wells
at the TBP and WPP areas. It was assumed that the pits and the open burning grounds
around them were the primary sources of contamination in the area. The goal of Phase II,
conducted in 1992, was to determine the extent of contamination in the area of the TBP,
sample the RCP area, and determine if contaminated groundwater was moving into
Chesapeake Bay (Hughes 1993). The following subsections discuss the findings relative to
the nature and extent of contamination in the TBP area.

Soil Gas

During Phase I of the hydrological assessment, the USGS sampled 37 locations
around the TBP for soil-gas concentrations of trichloroethylene (TRCLE), tetrachloroethylene
(TCLEE), alkanes, combined hydrocarbons, and simple aromatics. The relative contours for
all contaminants except the alkanes show a broad band of contamination that extends across
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the eastern end of the pits from the marsh on the north to the marsh on the south
(Figure 2.4). The alkanes appear to be limited to the area south of the TBP, and the data
suggest a plume of contamination moving into the marsh at the southern edge (Figure 2.5)
(Hughes 1993).

Additional soil-gas samples were collected during Phase II from wooded and marshy
areas north and south of the TBP and from 15 locations along Chesapeake Bay. Samples
were analyzed for combined dichloroethylenes (DCEs) and trichloroethanes (TCEs), combined
TRCLEs and TCLEESs, phthalates, and heavy aromatic hydrocarbons (Hughes 1993).

Relative values and contours for concentrations of combined DCE and TCE and of
combined TRCLE and TCLEE show a similar distribution, with elevated contamination to
the southeast of the TBP. Figure 2.6 shows contours for combined TRCLE and TCLEE. The
DCE plus TCE contamination south of the pits is somewhat more extensive, with elevated
values extending to the shore of Chesapeake Bay. The concentration contours, when
combined with contours from Phase I analyses, suggest that plumes of contaminated
groundwater are moving downgradient under the marshes both on the northern and southern
sides of the TBP. This hypothesis is supported by the relative contours for heavy aromatics
(Figure 2.7), which show locations with more extensive contamination, including along the
shore. The data also suggest that contaminated groundwater may be moving beneath, and
possibly discharging into, the bay, or that contaminated surface water from the marshes may
be moving into shore sediments (Hughes 1993).

Soil

In 1983, soil samples were collected during the installation of monitoring wells at the
TBP. Four composite samples were collected at depth intervals of 5 ft. The samples were
analyzed for metals, cyanide, phenols, total phosphorus, volatile organic compounds (VOCs),
pesticides, polychlorinated biphenyls (PCBs), and herbicides. Some of the results are listed
in Table 2.2. The data showed elevated concentrations of lead, zinc, nitrate, and petroleum
hydrocarbons in each of the samples. It should be noted that the background samples also
contained somewhat elevated concentrations of petroleum hydrocarbons.

During the 1986 RFA (Nemeth 1989), surface soil samples were collected from
20 locations in the TBP and the debris pushout area (Figure 2.8). All of the samples were
analyzed for metals, extractable metals, and explosives-related compounds. The results, as
summarized in Table 2.3, show that the surface soil in and around the TBP contain elevated
levels of metals, especially lead (up to 2.6% in the pushout area [location 12]); mercury (up
to 10.8 mg/kg in one of the pits [location 8]); and cadmium (16.6 mg/kg at location 20).
Samples from locations 7 and 12 exceeded the RCRA extraction procedure (EP) limit of
5.0 mg/L for lead (40 CFR 261).
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TABLE 2.2 Analytical Results for Analysis of Soil
Samples from the Toxic Burning Pits AOC Main
Burning Pits, January 1983

Parameter Concentrations
(mg/kg except as noted)

Parameter® Background® Pit 1° Pit 2°
Arsenic <0.481 3.56 <0.53
Barium 110 247 257
Cadmium 0.84 4.46 2.19
Chromium 74.70 413 192
Iron 6,000 18,900 17,000
Lead 76.90 717 281
Manganese 153 169 206
Mercury 0.034 0.080 0.008
Potassium 857 1,450 1,650
Zinc 250 - 1,510 810
pH (standard units) 6.30 8.50 8.80
Nitrate 295 316 249
Total phosphorus 9.00 <0.50 <0.25
Cyanide <0.50 <0.50 <0.50
Petroleum 113 800 850

hydrocarbons
Phenols 0.37 <0.13 0.31
Toluene (ng/kg) <20.00 32.00 28.00
Ethylbenzene (pgrkg) 20.00 <20.00 <20.00

& Table lists all parameters detected at least once.
b Tocations of background samples not given.

¢ Based on available information, it is inferred that Pit 1 is
the northern main burning pit and Pit 2 is the southern
main burning pit.

Source: Adapted from Princeton Aqua Science (1984).
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TABLE 2.3 Analytical Results for Analysis of Soil Samples J1-J20 from the Toxic
Burning Pits, 1986

Parameter®  J1 Job J3 J4 J5 J6 J7 J8 J9
Total Metals (mglkg)
Arsenic 54.8 25.2 215 405 185 9.7 473  25.7 43.9
Barium 592 277 313 905 134 <60 488 172 296

Cadmium 8.13 4.57 2.52 4.88 1.58 2.20 17.3 8.64 6.10
Chromium 75.5 544 45.9 95.9 70.8 10.7 73.3 76.0 53.3

Lead 472 548 378 85.3 60.3 38.5 2,998 720 1,369
Mercury 0.78 0.87 0.46 0.15 0.22 0.17 2.16 10.8 7.29
Silver 14.0 <5.0 <5.0 12.1 <5.0 <5.00 15.2 7.01 <5.0

Extractable Metals (mg/L)
Cadmium <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.228 <0.10 <0.10

Lead <0.50 <0.50 <0.50 <0.50 <050 <0.50 523 <050 <0.50
Silver <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <050 <0.50
J10 Ji1 J12 J13 Ji14 J17 J18 J19 J20
Total Metals (mglkg)
Arsenic 32.2 12.6 24.1 8.26 28.7 15.9 6.5 9.74 12.3
Barium 208 101 855 107 256 <60 814 <60 <60
Cadmium 4,75 0.27 3.57 1.01 1.47 5.02 <0.20 5.38 16.6
Chromium 58.0 12.1 80.1 19.2 30.4 63.9 6.65 15.4 13.5
Lead 4,101 158 26,040 41.8 1,522 203 12.1 140 1,622
Mercury 6.10 0.11 0.77 0.11 0.59 0.20 <0.10 0.28 3.40
Silver <5.0 <5.0 <5.0 <5.0 . <5.0 8.64 <5.0 <5.0 <5.0

Extractable Metals (mg/L)
Cadmium <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.112
Lead <0.50 <0.50 31.2 <050 <0.50 <0.50 <0.50 <0.50 <0.50
Silver <0.50 <0.50 <0.50 <0.50 0.154 <0.50 <0.50 <0.50 <0.50

2 Includes parameters that were detected in at least one soil sample.

b VOCs were measured in sample J2 only; 1,000 pg/kg TRCLE and traces of other VOCs
were found.

Source: Nemeth (1989).



2-23

Composite samples from locations 1 and 2 contained 13,000 pg/kg heptachlor epoxide
and lower concentrations of other pesticides. Aroclor 1248 (a PCB) was detected at a
concentration of 230,000 pg/kg. Composites from locations 3 through 5, 7 through 10, 19, and
20 (near the PB) also contained pesticides — 1,000 ng/kg each dichlorodiphenyldichloroethane
(DDD), dichlorodiphenyldichloroethylene (DDE), and dichlorodiphenyltrichloroethane (DDT)
(in locations 19 and 20 only); and 3,700 pg/kg PCBs (locations 3 through 5 only).
Hughes (1993) states that detection of pesticides in samples containing PCBs may represent
false positives. PCBs reportedly were used as heat-transfer fluids at the Edgewood Area and
disposed of at J-Field (Nemeth 1989). Trace concentrations of organic compounds were also
detected in samples: TRCLE (at 1,000 pg/kg) and traces of other VOCs in the sample from
location 2, the only sample analyzed for VOCs.

Soil samples were collected by the USGS from depths of approximately 1 ft below
land surface at 36 sites in J-Field, including the TBP area (Figure 2.9). The samples were
analyzed for indicator parameters, metals, VOCs, semivolatile compounds, and explosives
(Hughes 1992). The results of these analyses, except for explosives, are presented in
Table 2.4. Soil samples showed some metals contamination, especially at locations 39 and
30, north of the Mustard Pit. Traces of organic compounds were also detected in some
samples.

Soil samples were also collected in the TBP area by Weston in October 1992
(Figure 2.10). The samples were collected at depths of 2, 4, and 6 ft in the pits; and at depths
of 3in. and 1 ft in the marshes and pushout areas. Tables 2.5 and 2.6 summarize the
analytic results for parameters detected in some of these samples.

The highest concentrations of organic compounds were found in the area of the
Mustard Pit: TCLEA, up to 3,270,000 ngrkg at 6 ft; 1,1,2-trichloroethane (112TCE), up to
8,500 pg/kg at 6 ft; TCLEE, up to 25,700 pg’kg at 6 ft; and trichloroethene, up to
263,000 pg/kg at 6 ft. Organic compounds, including TCLEA, 112TCE, acetone methylene
chloride, and TRCLE, were detected in the main burning pits (see Table 2.6). High levels of
PCBs were detected in the southern main pit (up to 143,000 ng/kg at 2 ft), the mustard pit
(up to 178 pg/kg at 6 ft), the southern marsh (up to 3,200 pg/kg at 1 ft), and the pushout area
northwest of the main pits (up to 3,800 ng/kg at 1 ft). The highest concentrations of lead
were found in the southern main pit (340 mg/kg at 2 ft), the mustard pit (121 mg/kg at 6 ft),
the southern marsh — (542 mg/kg at 1 ft), the marsh east of the main pits (79,800 mg/kg at
3 in.), and the pushout area northwest of the main pits (1,180 mg/kg at 3 in.).

Surface Water

Surface water samples (J15 and J16) were collected from the TBP area as part of the
1986 RFA (Nemeth 1989). Sampling locations are shown in Figure 2.8. Samples were
analyzed for metals, explosives-related compounds, inorganic compounds, gross alpha, gross
beta, radium-226, radium-228, VOCs, semivolatile compounds, and PCBs. - The results are
summarized in Table 2.7 for locations J15 and J16.
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TABLE 2.7 Analytical Results for Surface
Water Samples from the Toxic Burning
Pits Area, 1986

Location
Parameter? J15 J16

Dissolved Metals (ug/L)

Cadmium <1.0 2.0

Lead 40 104

Mercury 0.60 <0.20
Inorganic Compounds (ug/L)

Nitrate and nitrite as N <30 60

Sulfate 12,000 16,000

Chloride 3,000 4,000

Total dissolved solids NAP 34,000
Radioactivity (pCi/L)

Gross alpha <0.8 7.0

Gross beta 5.7 15

Radium-226 NA 0.50

Radium-228 NA 1.4

8 Includes parameters that were detected in one
or more samples. No detection limits given for
VOCs, semivolatile compounds, and PCBs.

b NA = Not analyzed.
Source: Nemeth (1989).

The surface water contained some lead contamination. The lead concentration at
location 16 was above the primary drinking water standard (50 pg/L.). The gross alpha
radionuclide was also slightly elevated at location 16. The radioactivity measurements were
consistent with results from a field radiation survey of the TBP for materials emitting beta
and gamma radioactivity. No radiation above background levels was detected (Nemeth 1989).

The USGS collected nearshore surface water samples from the Gunpowder River
(9 locations) and the Chesapeake Bay (11 locations) at low tide. One sample was collected
onshore in a drainage ditch. Sampling locations are shown in Figure 2.11. Filtered and
unfiltered samples were analyzed for water quality parameters, metals, and a few organic
compounds. Nitrate concentrations in samples from locations 3, 7, and 13 ranged from 280
to 400 pg/L. The metals data showed the presence of lead (from not detected [ND]! to

1 The detection limits for analyses were not reported.
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28 ng/L) and zinc (50-133 pg/L) at locations 1 through 4. Lead and zinc concentrations at the
other locations ranged from ND to 2.68 and 48 ug/L, respectively. Mercury and nickel
concentrations were slightly elevated at location 1 (0.54 and 33.7 ng/L, respectively). No
evidence was found of elevated concentrations of arsenic, barium, or chromium. Comparison
of results from filtered and unfiltered samples showed that the elevated metals concen-
trations may be associated with the suspended solids in the samples (Hughes 1993).

Acetone, toluene, phenol, total organic carbon (TOC), and total organic halogen (TOX)
were analyzed in the filtered and unfiltered samples from nine locations. Phenol (ND to
51.9 pg/L), TOC (4,000-7,000 pg/L), and TOX (21.6-30.4 pg/L) were detected in the unfiltered
samples only. The presence of acetone in some of the samples may represent laboratory
contamination. Toluene (3.05 ng/L) was found at location 1 (Hughes 1993).

The data for the nearshore surface water have shown essentially no contamination.
Contaminants appear to be associated with the suspended solids, suggesting that the near-
shore sediments may be contaminated.

In August 1992, the EPA emergency response team (ERT) collected nearshore surface
water and sediment samples at 17 locations around the peninsula — in the Gunpowder and
Bush rivers and in Chesapeake Bay (Figure 2.12). Filtered surface water samples were
analyzed for VOCs, base neutral and acid extractable organic compounds (BNA), Target
Analyte List (TAL) metals, pesticides, PCBs, and inorganic parameters (sulfate, total Kjeldahl
nitrogen [TKN], total phosphorus, and cyanide). The data showed that beryllium, lead, and
mercury were below their respective detection limits of 6,000, 6,000, and 200 ug/L. Zinc
concentrations ranged from 11,000 ug/L at locations 3, 4, and 16 to 96,000 ng/L at location 6.
Nickel concentrations ranged from 28,000 pg/L at most locations to 38,000 pg/L at location 9.
No cyanide, VOCs, pesticides, or PCBs were detected.

Sediment samples, collected at the same locations as the surface water, were
analyzed for CWAs and CWA degradation products, explosives, VOCs, BNA, TAL metals,
pesticides, PCBs, and other parameters (TOC, sulfate, total phosphorus, TKN, and percent
solids). The results indicate that there is essentially no contamination in sediments at these
locations, although lead was detected at concentrations ranging from 2 mg/L at location 11
to 22 mg/LL at location 17. Arsenic and cadmium were also detected: arsenic at
concentrations ranging from 1 to 6 mg/L (at location 6) and cadmium at concentrations
ranging from <0.5 to 3 mg/L (at location 8). The detection limit for beryllium was fairly high,
ranging from 0.5 to 2.6 mg/L. The only VOC detected was acetone, up to 101 ng/kg at
location 7.

Groundwater

Eleven groundwater monitoring wells (TH series) were installed in J-Field during
the 1977 environmental survey. Locations of these wells are shown in Figure 2.13. Only one
well (TH4) was installed in the area of the TBP. Well depths ranged from 20 to 25 ft. The
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wells were screened in the surficial aquifer with 25-ft-long screens (Sonntag 1991). Samples
collected from the wells in 1977 were analyzed for metals, inorganic chemicals, white
phosphorus, mustard degradation products, cholinesterase inhibitors, semivolatile compounds,
and VOCs. Organic contaminants (up to 200,000 ng/L) were found in all of the wells (no data
were given for THT).

Five additional wells were installed around the TBP as part of a munitions disposal
study (Figure 2.13, P series) (Princeton Aqua Science 1984). The wells were screened in the
surficial aquifer from depths of 17-20 ft with 15-ft-long screens (Sonntag 1991). Water
samples collected from the wells in 1983 were analyzed for metals, nitrate, TOX, TOC, radio-
activity, pesticides, herbicides, and secondary drinking water parameters. Two of the five
wells (P4 and P5) contained elevated concentrations of the gross beta radionuclide (140 and
12 pCY/L, respectively). Two wells (P3 and P4) contained TOX (6.6 and 7.1 mg/L,
respectively). Two wells (P2 and P5) contained elevated concentrations of nitrates (12 and
10 mg/L, respectively).
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The P-series wells were sampled again in 1986 as part of the Edgewood Area RFA
(Nemeth 1989). The samples were analyzed for metals, explosives-related compounds,
inorganic compounds, radioactivity, thiodiglycol, VOCs, semivolatile compounds, and PCBs.
The results are summarized in Table 2.8. Elevated concentrations of VOCs were found in
only two wells (P3 and P4), near the area exhibiting soil-gas contamination. The compounds
found include trans-1,2-dichloroethylene (trans-12DCE), up to 8,500 /L in well P4; TRCLE,
up to 6,700 pg/L in well P4; vinyl chloride, up to 550 pg/L in well P3; and TCLEE, up to
420 pg/L in well P3. The data also indicate that the elevated gross beta activity detected in
well P3 was due to naturally occurring potassium-40; however, it is not clear why potassium
concentrations were so much higher in this well than in the others.

Thirty-eight additional monitoring wells were installed by the USGS in 1988 and
1989 (Sonntag 1991; Hughes 1993). Two of these wells, JF1 and JF2, were installed and
screened in the Potomac Group. The 36 other wells were placed in nests of 3 at 12 different
locations (Figure 2.13). Well nests JF3-JF8 were placed in the TBP area. The nested wells
were screened in the confined aquifer, the leaky confining unit, and the surficial aquifer. The
naming convention for the well nests involves a combination of letters and numbers. The
letters with numbers (i.e., JF1-JF12) indicate the location. This location indicator code is
then coupled with the numbers 1, 2, or 3 to indicate the strata being monitored. The confined
aquifer is designated by the number 1, the leaky confining unit by the number 2, and the
surficial aquifer by the number 3.

During 1990, samples from 55 of the 58 existing wells at J-Field were analyzed for
metals, inorganic compounds, VOCs, and semivolatile organic compounds. Several of the
wells were also analyzed for organosulfur, explosives, and radioactive contaminants. Wells
were selected for specific contaminant analyses on the basis of the nature of disposal
activities that had occurred nearby (USGS 1991).

Table 2.9 summarizes the analytical results indicating the presence of metals and
other inorganic compounds. Concentrations of lead (124 pg/L) in well P9 and arsenic
(60 pg/L) in well JF83 exceed maximum contaminant levels (MCLs). Both of these wells are
downgradient from the TBP. Potassium concentrations ranged from not detected to 140 ng/L.
Except for one measurement at well P3, the elevated concentrations of potassium (above
50 pg/L) occurred in the leaky confining unit or the confined aquifer. Movement of sea water
into the groundwater may not be a source of potassium because wells with elevated
potassium do not have elevated chloride concentrations.

The analytical results (summarized in Table 2.10) show that the TBP are con-
taminated with VOCs, and a contaminant plume in the groundwater extends downgradient
to the southeast. This condition is reflected in the elevated concentrations of 112TCE,
1,2-dichloroethylene (12DCE), TCLEA, TCLEE, and TRCLE in well nests JF5, JF7, and JFS8.
The concentrations are highest in the surficial aquifer — up to 7,150 pg/L 12DCE in wells
JF73 and JF83. The data also show that some contamination extends down into the leaky
confining unit and the confined aquifer (1,400 pg/L. TRCLE in the leaky confining unit [JF82]
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TABLE 2.8 Analytical Results for Groundwater from the P-Series
Monitoring Wells, 1986

Concentration by Well

Parameter?® P1 P2 P3 P4 P9
Dissolved Metals (ug/L)
Arsenic <10 <10 24 <10 <10
Cadmium <1 <1 <1 3 <1
Lead <5 <5 <5 90 <5
Selenium <5 9 54 26 <5
Potassium 1,040 733 113,000 1,380 782
Inorganic Compounds (ug/L)
Nitrate/nitrite as N 490 12,000 <50 <50 8,000
Sulfate 54,000 105,000 362,000 93,000 94,000
Chloride 4,800 23,000 304,000 866,000 24,000
Total phosphate as P NAP NA NA NA NA
Total dissolved solids 125,000 328,000 1,403,000 1,087,000 262,000
Radioactivity (pCil/L)
Gross beta 1.3 2.5 100 <4.8 1.4
Potassium-40 NA NA 120 NA NA
Radium-226 NA NA 0.43 NA NA
Volatile Organic Compounds (ugiL)
Benzene ND¢ ND 6.0 ND ND
Chlorobenzene ND ND 980 ND ND
Ethyl benzene ND ND 3.0 ND ND
Toluene ND ND 5.0 ND ND
Chloroform ND ND 7.0 3.0 ND
Carbon tetrachloride ND 5.0 ND ND ND
112TCE ND ND 7.0 130 ND
TCLEA ND ND ND 200 5.0
Vinyl chloride ND ND 550 48 ND
trans-12DCE ND ND 2,220 8,500 ND
TRCLE ND ND 980 6,700 5.0
TCLEE ND ND 420 ND ND

& Includes all parameters that were detected at least once. Metals analyzed but not
detected: barium (<300 pg/L), chromium (<10 pg/L), mercury (<0.2 pg/L), and silver
(<25 pg/Ly).

5 NA = not analyzed.
¢ ND = not detected.
Source: Nemeth (1989).
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and 7,100 pg/L 112TCE in the confined aquifer [JF81]). Because the well screens monitoring
the confined aquifer are at depths of 70 ft or more (well JF81 is screened at a depth of
120-123 ft), VOC contamination extends more than 100 ft deep.

Because TRCLE was detected most often, the TRCLE data were used to create a
contour map of contamination in the surficial aquifer (Figure 2.14). Those contours show that
a plume of contaminated groundwater extends south of the TBP area to the shore and,
possibly, into the bay. Additional data on VOC concentrations in the groundwater at
locations farther south and closer to the shore are needed to determine if the plume in the
surficial aquifer extends into the bay.

Data for the single wells screened in the Potomac Group sediments (JF1 and JF2)
indicate low concentrations of VOC contamination in the deeper strata. Well JF1 contained
2.25 pg/Li 1,1,1-trichloroethane (111TCE) at a depth of 185-190 ft; well JF2 contained 6.7 pg/L
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FIGURE 2.14 Contours of TRCLE Concentrations (pg/L) in the Surficial Aquifer
(contour interval = 200 pg/L) (Source: Adapted from Hughes 1993)
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TRCLE at 208-213 ft. These values are questionable because one of the two blanks
associated with the sampling event contained detectable concentrations of TCLEA, TCLEE,
and TRCLE.

Groundwater samples from a few wells were analyzed for explosives and
organosulfur compounds. Results are summarized in Table 2.11. The data indicate some
contamination with organosulfur compounds (including degradation products of mustard) in
the surficial aquifer downgradient from the TBP. The maximum concentration was 140 ng/L
1,4-dithiane in well P3 just north of the western end of the TBP. No organosulfur
contamination was found in the middle or lower aquifers. Explosives-related compounds were
also found in low concentrations (up to 226 pg/L nitrocellulose) in the water table and the
lower aquifer. Because nitrocellulose is not soluble in water, this value is either lab error or
due to suspended solids in the groundwater sample.

TABLE 2.11 Analytical Results for Organosulfur and Explosives-Related
Compounds in Groundwater from the Toxic Burning Pits Area, 1990

Concentrations of Organosulfur Compounds (pg/l.)

4-Chlorophenyl-  4-Chlorophenyl-

Well methsulfoxide sulfone 1,4-Dithiane  1,4-Oxithiane  Thiodiglycol
P3 ND? ND 140 ND NAP

P4 ND ND 8.28 ND NA
JF53 ND ND 2.11 ND ND
JF63 ND ND 8.21 8.24 21
JF83 ND 20.5 ND ND NA

Concentrations of Explosives-Related Compounds (pg/L)

Nitro- Nitro-
DNT® benzene cellulose PETNY RDX®
P9 ND ND 226 ND 0.496
JF43 ND ND 21.3 ND ND
JF51 ND 0.0889 ND ND ND
JF63 ND ND ND 15.9 ND
JF73 ND ND ND ND 1.18

2 ND = not detected.

b NA = no data available.

¢ DNT = dinitrotoluene.

4 PETN = penta-erythritol tetranitrate.

¢ RDX = hexahydro-1,3,5-trinitro-1,3,4-triazine.
Source: USGS (1991).
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Concentrations of the radioactive species uranium, thorium-230, cesium-137, and
strontium-90 were measured in monitoring wells P1, P3, P4, JF53, JF52, JF51, JF63, and
JF73. Elevated concentrations of cesium-137 (up to 172 pCi/L) and strontium-90 (up to
128 pCi/L), measured as beta radiation, were found in wells P3, JF51, and JF73
(USGS 1991). Ifthese values are confirmed by additional measurements, they would indicate
the presence of radioactive contaminants.

In 1992, the USGS analyzed groundwater collected from wells in the TBP area
(Figure 2.13) for VOCs (Table 2.12). The data indicate that VOCs are present in the three
aquifers underlying J-Field (surficial unit, confining unit, and confined unit); that
concentrations of TRCLE, TCLEE, TCLEA, chloroform (CHCL3), 12DCE, and 112TCE have
increased significantly since 1990 (see also Table 2.10); and that concentrations of
1,1-dichloroethylene (11DCE) have not been detected.

The highest VOC concentrations were found in well clusters JF5, 6, 7, and 8 in all

three aquifers. The greatest increases in concentrations were found in JF83, which monitors

TABLE 2.12 Analytical Results for Selected VOCs in Groundwater
Samples from the Toxic Burning Pits Area, 1992

VOC Concentrations (ug/L)

Well? 112TCE 12DCE C2H3CL® TCLEA TCLEE TRCLE

P3 ND° 980 600 ND 3,400 570
P4 65 3,300 ND ND ND 3,600
P9 ND ND 10 ND ND ND
JF53 290 10,000 95 4,900 ND 4,200
JF52 1 140 ND 1 ND 3
JF51 ND 210 ND ND ND 97
JF63 ND 120 ND 75 130 4,400
JF62 ND 4 ND ND ND 13
JF61 ND 2 ND ND 2 10
JF73 90 920 ND 9,000 280 5,100
JF71 ND ND ND 2 ND 3
JF83 2,000 12,000 ND 260,000 3,600 41,000
JF82 ND 190 ND ND ND 1,800
JF81 ND 22 ND 5 3 220

2 TBP wells not listed contained no VOCs. No data were obtained for wells
P1, P2, JF43, 42, 41, and JF72.

b C2H3CL = vinyl chloride.
¢ ND = not detected.
Source: USGS (1992).
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the surficial aquifer south of the main burning pits — TRCLE increased from 4,900 pg/L in
1990 to 41,000 pg/L in 1992, TCLEE increased from 1,000 pg/L to 3,600 pg/L, TCLEA
increased from 250 pg/L to 260,000 pg/L, and 12DCE increased from 7,150 pg/L to
12,000 pg/L. Concentrations of 112TCE decreased from 7,100 png/L in 1990 to 2,000 pg/L in
1992 (USGS 1992).

2.3.1.3 Potential Pathways of Contaminant Migration

Existing data indicate that the main pathway of contaminant migration at the TBP
AOC is movement through the vadose zone down into the groundwater and then transport
by groundwater.

Contaminants are apparently moving from their source, down into the groundwater,
and then downgradient into the marshes by surficial aquifer discharge or into the estuaries
by groundwater upwelling, or to locations even farther downgradient.

The direction of groundwater movement in the Talbot aquifers appears to be away
from the TBP AOC toward the low-lying marshes and under the Gunpowder and Bush rivers.
However, the lateral gradients in the lower aquifers are quite small (USGS 1991). The
vertical movement of groundwater appears to be down through the aquifers; however,
offshore there may be upward flow from each of the three Talbot aquifers into the Gunpowder
and Bush rivers. Movement in the surficial and confined aquifers is affected by the tides
(USGS 1991).

Surface water and associated sediment transport may play some role in contaminant
migration in that surface runoff, particularly after intense storms, may carry dissolved and
suspended contaminants from the contaminated areas into the marshes and estuaries.
Surface water percolating through and leaching contaminated soils may be a major pathway
by which contaminants, especially metals and VOCs, move down into the groundwater. Any
contaminants that may have been present in the past in sufficient quantities to exist as free
liquid in the soil would be expected to migrate down, independent of the presence of water.

Because of the generally humid conditions in the J-Field study area, wind transport
of contaminated soil in areas with a good vegetative cover is expected to be minor. Diffusion
of contaminated soil gas into the atmosphere and direct volatilization of contaminants from
the soil are also expected to be minor release mechanisms. However, because portions of the
TBP AOC are unvegetated or are sparsely covered with stressed vegetation, the air pathway
may be significant and will be investigated.
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2.3.2 White Phosphorus Burning Pits

2.3.2.1 Types of Waste Present

The WPP area was used for the disposal of WP, PWP, and other related chemicals.
It is also possible that riot control agents such as CN and TRCLE were disposed of in the
WPP (Nemeth 1989).

2.3.2.2 Types of Contaminants Present

The first phase of the USGS hydrological assessment was conducted to select
locations for monitoring wells at the TBP and WPP. It was assumed that the pits and the
open burning grounds around them are the primary sources of contamination. The following
subsections discuss the findings relative to the nature and extent of contamination in the
WPP area.

Soil Gas

During Phase I of the hydrological assessment, the USGS sampled 35 locations
around the WPP for soil-gas concentrations of TRCLE, TCLEE, combined hydrocarbons, and
simple aromatics. The highest relative flux values of contamination were found north of the
pits and to the west along the shore of Gunpowder River. Isolated areas of contamination
were found to the south. The relative flux contours for TCLEE, shown in Figure 2.15, are
similar to those for the other measured contaminants. However, the simple aromatics
contamination north of the pits is more extensive than is shown in Figure 2.15
(Hughes 1993).

Soil

In 1983, soil samples were collected from each of the four monitor well boreholes at
the WPP (Figure 2.16). For each borehole, one sample was obtained as a composite of
samples collected over 5-ft intervals. The samples were analyzed for metals, cyanide,
phenols, total phosphorus, VOCs, pesticides, PCBs, and herbicides.

The only significant contamination found was lead, at 1,360 mg/kg in the sample
from borehole JBP-4. Arsenic (10 mg/kg), barium (208 mg/kg), and possibly cadmium
(1.33 mg/kg) were found in the same sample. No VOCs were found in any of the samples at
a detection limit of 5 pg/kg. Cyanide was not found at a detection limit of 20 ng/kg. Samples
from the other boreholes showed essentially no contamination (Princeton Aqua Science 1984).
One composite sample was collected from each of the two main pits in the WPP AOC. The
samples from the pits, along with background samples, were analyzed for several chemical
parameters (Table 2.13). The results show significant levels of lead (up to 2,960 mg/kg) and
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FIGURE 2.15 Relative Flux Contours for TCLEE at the White Phosphorus Pits
(Source: Adapted from Hughes 1993)

zine (up to 2,720 mg/kg) in each sample. High concentrations of petroleum hydrocarbons (up
to 5,800 mg/kg) were also detected. The elevated levels of petroleum hydrocarbons in the
background samples (62 mg/kg) indicate that these samples were collected at contaminated

locations. Elevated levels of phosphorus (up to 1,573 mg/kg) were also detected in the WPP
samples.

As part of the 1986 RFA (Nemeth 1989), surface soil samples were collected at two
locations (J31 and J32) in and around the WPP. Figure 2.17 shows the sampling locations.
The samples were analyzed for metals, extractable metals, and explosives-related compounds.
The results, as summarized in Table 2.14, show that the surface soil in and around the WPP
contained elevated levels of metals, especially lead (up to 255 mg/kg), chromium (up to
28.9 mg/kg), cadmium (up to 2.40 mg/kg), and barium (up to 149 mg/kg). Neither of the two
samples exceeded the RCRA EP limits for metals.
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TABLE 2.13 Concentrations of Chemical Parameters in
Soil from the White Phosphorus Pits at J-Field

Concentration® (mg/kg, unless noted)

Parameter? Background® pit 1¢ pit 2¢
Arsenic 146 2.93 0.915
Barium 247 939 525
Cadmium 0.519 6.70 2.74
Chromium 34.3 203 183
Iron 14,800 18,100 17,900
Lead 889 2,960 1,310
Manganese 267 260 197
Mercury 0.042 0.037 0.065
Potassium 2,420 2,260 2,520
Zinc 454 2,530 2,720
pH (standard units) 6.9 7.7 6.8
Nitrate 202 498 136
Total phosphorus 26 220 1,573
Cyanide <0.5 <0.5 0.77
Petroleum hydrocarbons 62 2,260 5,800
Phenols <0.130 <0.134 0.636
Aromatics

Toluene (ng/kg) 45.8 75.6 27.4
Ethylbenzene (ng/kg) <20 <20 51.6

Table lists parameters detected in at least one sample.
Parameters measured but not detected are other aromatics

(<20 ngrkg), VOCs (<10 pg/kg), herbicides (<10 pgrkg), pesticides
(<20 pg/kg), and PCBs (<10,000 pg/kg).

Results are based on composite soil samples taken in
January 1983.

Locations of background samples not given.

Based on available information, it is inferred that Pit 1 is the
northern pit and Pit 2 is the southern pit.

Source: Adapted from Princeton Aqua Science (1984).
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FIGURE 2.17 Locations of Surface Soil (J31 and J32) and Surface Water Samples (J37
and J38) in the White Phosphorus Pits Area (Source: Adapted from Hughes 1993)

The USGS collected soil samples (at approximately 1-ft depths) from 36 sites in
J-Field, including the WPP area (Figure 2.15). The samples were analyzed for indicator
parameters, metals, VOCs, semivolatile compounds, and explosives (Hughes 1992). The
results are presented in Table 2.15. Levels of metals were fairly low, except that at location 1
(Just east of the pits) the concentration of zinc was 942 mg/’kg. No VOCs were detected.

Soil samples were also collected in the WPP area by Weston in October 1992
Samples were collected at depths of 2 and 4 ft in the pits and at depths of 3 in. and 1 ft in
the marshes and pushout areas. Table 2.16 summarizes the analytic results for parameters
detected in some of these samples.
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Surface Water TABLE 2.14 Analytical Results
for Soil Samples J31 and J32

Surface water samples (J37 and from the White Phosphorus

J38) were collected from the WPP area as Pits, 1986
part of the 1986 RFA (Nemeth 1989).
Sampling locations are shown in Parameter® Js1 J32
Figure 2.11. Samples were analyzed for
metals, explosives-related compounds, Total Metals (mglkg)
inorganic compounds, gross alpha and beta, Arsenic 14.1 12.3
. . Barium 141 149
VOCs, BNAs, pesticides, and PCBs. The Cadmium 9.48 2.40
results are summarized in Table 2.17 for Chromium 28.9 18.1
locations J37 and J38. Lead 255 184
Mercury <0.10 0.14
The surface water contained some Silver <1.00 <5.00

lead contamination. Sulfate and total

dissolved solids (TDS) were slightly elevated Extractable Metals (mg/L)

) Barium <10.0 <10.0
in the WPP surface water, and gross alpha Cadmium <0.10 <0.10
was also slightly elevated. None of the Chromium <0.50 <0.50
values for the other radioactive parameters Lead <050  <0.50

was indicative of contamination.
Source: Nemeth (1989)

Surface water samples were
collected by the USGS at low tide close to
the J-Field shore in the Gunpowder River (four locations near the WPP). One sample was
collected onshore in a drainage ditch. Locations are shown in Figure 2.11. Filtered and
unfiltered samples were analyzed for water quality parameters, metals, and a few organic
compounds. A sample taken at location 3 had nitrate concentrations of 380 ng/L. The metals
data showed low concentrations of lead (ND to 28 ng/L) and zinc (50 to 133 pg/L) at locations
1 to 4. Mercury and nickel concentrations were slightly elevated at location 1 (0.54 and
33.7 ng/L, respectively). No evidence was found of arsenic, barium, or chromium
contamination. Comparison of data for filtered and unfiltered samples indicates that the
slightly elevated metals concentrations may be associated with the suspended solids in the
samples. This conclusion is based on the lower concentrations of metals in filtered samples
for the few locations where both filtered and unfiltered data were obtained (Hughes 1993).

A few organic constituents (acetone, toluene, phenol, TOC, and TOX) were measured
in samples from two locations. TOC and TOX were detected in the unfiltered samples only
(4,000 and 21.6 ng/L, respectively). Toluene was found only at location 1 (3.05 ng/L)
(Hughes 1993).

In general, the nearshore surface water samples collected to date show little
contamination. What contamination there is appears to be associated with the suspended
solids. This suggests that the nearshore sediments may be contaminated. Additional data
are needed to evaluate this situation. No data are available on concentrations of pollutants
in surface water or sediments in the marshes on J-Field.
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TABLE 2.17 Analytical Results for Surface
Water Samples from the White Phosphorus
Pits Area, 1986

Location
Parameter J37 J38

Dissolved Metals (ug/L)

Cadmium <1.0 3.0

Lead 6.0 44

Mercury <0.20 <0.20
Inorganic Compounds (ug/L)

Nitrate and nitrite as N <30 200

Sulfate 160,000 15,000

Chloride 5,000 3,000

Total dissolved solids 388,000 114,000
Radioactivity (pCi/L)

Gross alpha 2.8 4.2

Gross beta 8.0 8.7

Source: Nemeth (1989).

Groundwater

Three monitoring wells (designated TH) were installed at the WPP in 1977
(Figure 2.13) as part of an environmental contamination survey conducted by USATHAMA
(Nemeth 1989). The depth of the wells ranged from 20 to 25 ft. The wells were screened in
the surficial aquifer (Sonntag 1991). Water samples collected from the wells in 1977 were
analyzed for metals, indicator chemicals, WP, mustard degradation products, cholinesterase
inhibitors, BNAs, and VOCs.

Low levels of organic contamination were found in all wells. A mustard degradation
product, 1,3-dithiane, was found at a concentration of 6 pg/L in well TH1 near the WPP.
Aliphatic and aromatic organic compounds were found at levels up to 200 pg/L in most well
samples. Organic compounds introduced by the well construction procedure or possible
sample contamination were found at higher concentrations (e.g., tetrahydrofuran up to
8,000 ng/L).

Four additional wells were installed around the WPP (wells P5-P8 in Figure 2.13)
as part of a munitions disposal study (Princeton Aqua Science 1984). The wells were 17-20 ft
deep and were screened with 15-ft-long screens in the surficial aquifer (Sonntag 1991).
Samples collected from the wells in 1983 were analyzed for metals, nitrate, TOX, TOC,
radioactivity, some pesticides and herbicides, and secondary drinking water contaminants.
Analyses indicated no major concentrations of metals, pesticides, or herbicides.
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Samples collected from these four wells in 1986 as part of an RFA (Nemeth 1989)
were analyzed for metals, explosives-related compounds, indicator parameters, radioactivity,
thiodiglycol, VOCs, BNAs, pesticides, and PCBs. Sulfate, TDS, and TRCLE were the only
parameters that showed any elevated concentrations.

Twelve additional monitor wells were installed at the WPP in late 1988 and 1989 by
the USGS (Sonntag 1991; Hughes 1993). The wells were installed as three-well nests at four
different locations (Figure 2.13). At each site, the three wells were screened in the confined
aquifer, the leaky confined unit, and the surficial aquifer of the Talbot Formation. The
groundwater samples collected from the nested wells were analyzed for metals, other
inorganic parameters, VOCs, and semivolatile organic compounds. Some analyses were
performed for organosulfur, explosives-related, and radioactive compounds. Wells were
selected for these analyses on the basis of their proximity to potential disposal areas for these
materials (USGS 1991).

Potassium concentrations detected in the samples varied considerably, with most
ranging from ND to 10 ng/L. All of the elevated values (above 50 pg/L) occurred in the leaky
confined unit or the confined aquifer. Movement of sea water into the groundwater does not
appear to be the source of the potassium, because wells with elevated potassium
concentrations did not have elevated chloride concentrations.

Low levels of VOC contamination were detected in the WPP. Only one well, P8,
showed contamination by TRCLE (40 pg/L). Some contamination by other VOCs was
detected in wells P7 and JF10-2. (Acetone is excluded because of the possibility that its
presence is a result of laboratory quality control [QC] procedures.)

2.3.2.3 Potential Pathways of Contaminant Migration

Existing data indicate that the main pathway of contaminant migration at the WPP
AOC is movement through the vadose zone down into the groundwater and then transport
by the groundwater.

The direction of groundwater movement in the Talbot aquifers appears to be away
from the WPP AOC toward the Gunpowder River. However, the lateral gradients in the
lower aquifers are quite small (USGS 1991). The vertical movement of groundwater appears
to be down through the aquifers; however, offshore there may be upward flow from each of
the three Talbot aquifers into the Gunpowder and Bush rivers. Movement in the surficial
and confined aquifers is affected by the tides (USGS 1991).

Surface water and associated sediment transport may play some role in contaminant
migration in that surface runoff, particularly after intense storms, may carry dissolved and
suspended contaminants from the contaminated areas into the marshes and estuaries.
Lateral contaminant migration by surface water is expected to be minor (Sonntag 1991).
However, in the past, the surface water pathway may have been more significant because the
pits were operated to allow drainage to flow to the Gunpowder River (Weston 1992). Surface
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water percolating through and leaching contaminated soils may be a major pathway by which
contaminants, especially metals and VOCs, move down into the groundwater. Any con-
taminants that may have been present in the past in sufficient amounts to exist as free liquid
in the soil would be expected to migrate downward, independent of the presence of water.

Because of the generally humid conditions in the J-Field study area, wind transport
of contaminated soil in areas with a good vegetative cover is expected to be minor. Diffusion
of contaminated soil gas into the atmosphere and direct volatilization of contaminants from
the soil are also expected to be minor release mechanisms. However, because portions of the
WPP AOC are unvegetated or are sparsely covered with stressed vegetation, and because at
least part of the WPP AOC is expected to be used for OB/OD, the air pathway may be
significant and will be investigated.

2.3.3 Riot Control Burning Pit

2.3.3.1 Types of Waste Present

The RCP area was used for burning of riot control agents and disposing of munitions
filled with riot control agents and of materials contaminated with these chemicals. The
primary riot control chemicals disposed of in the burning-pit were tear agents (CS and
possibly CN) and items contaminated with those agents.

2.3.3.2 Types of Contaminants Present

Soil Gas

Soil-gas sampling and analysis were conducted during Phase I of the USGS
hydrological assessment. Soil-gas samples collected from 12 locations on a 100-ft grid around
the RCP were analyzed for TRCLE, TCLEE, alkanes, combined hydrocarbons, and simple
aromatics. Relative flux values indicated contamination by chlorinated solvents at areas
north and south of the pits. Contamination by phthalates and heavy aromatic compounds
appeared to be more extensive, with phthalates showing elevated contamination along
Rickett’s Point Road and at one location south of the pit. The highest measured flux value
for aromatic compounds was at a location south of the pit. Figure 2.18 shows the relative
flux contours for heavy aromatics at the pit.

Soil

A soil sample was collected immediately northeast of the disposal trench during the
1986 RFA (Nemeth 1989). That sample contained a significant amount of ash and other
residue from burning operations; analysis showed slightly elevated levels of total cadmium,
chromium, lead, and silver, and very low levels of polyaromatic hydrocarbons (PAHs).
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Soil samples were collected by the USGS at 36 sites at J-Field, including the RCP
area (locations 16 through 20 in Figure 2.9). The samples were collected at 1-ft depths and
were analyzed for indicator parameters, metals, VOCs, semivolatile compounds, and
explosives-related compounds (Hughes 1992). The results of the analyses are presented in
Table 2.18. Soil samples showed some metals contamination, especially at locations 16, 17,
and 18 north of the pit, where lead concentrations ranged from 34 to 68 mg/kg. Zinc was
found at 158 mg/kg at location 16. Organic compounds (acetone, butylbenzyl phthalate, and
benzoic acid) were also detected in some samples.

Soil samples were also collected in the RCP area by Weston in October 1992
(Figure 2.19). The samples were collected at 3-in., 2-ft, and 4-ft depths in the pit and at 3-in.
and 1-ft depths in the marshes and pushout areas. Tables 2.19 and 2.20 summarize the
analytic results for parameters detected in some of these samples. The data indicate that
several areas are contaminated with metals, mainly at the surface (within 3 in. to 2 ft). The
highest concentrations of lead were found in the center of the RCP (up to 339 mg/kg at 3 in.).
Lead concentrations ranged from 31 to 90 mg/kg at the ends of the pit, in the marshes, and
in the pushout areas. Other metals detected include beryllium, up to 0.451 mg/kg in the
marsh east of the RCP; chromium, up to 106 mg/kg at the eastern end of the RCP; copper,
up to 742 mg/kg at the eastern end of the RCP; and zinc, up to 742 mg/kg in the center of the
RCP. Organic compounds were also detected, including benzoic acid, chlorobenzene, di-n-
butyl phthalate, acetone, methylene chloride, styrene, toluene, xylene, and pesticides. PCBs
were not detected.

TABLE 2.18 Analytical Results for Soil Samples from the Riot Control Burning Pit
Area, April 1991

Concentration by Soil Sample Location

Parameter 16 17 18 19 20 21 22

Metals (mglkg)

Arsenic 4.4 3.8 34 2.9 3.7 3.3 ND?
Cadmium ND ND ND ND ND ND ND
Chromium 11 8.6 8.7 7.5 11 8.8 74
Copper 9.5 10 95 54 7.0 7.2 15
Lead 68 41 34 2.1 41 1.7 22
Antimony ND ND ND ND ND ND ND
Zinc 158 ND ND ND ND ND ND
Volatile Organic Compounds (uglkg)
Acetone 7.27 29.6 9.01 6.47 10.2 9.51 245
Trichloroethylene ND ND ND ND ND ND ND
Semivolatile Organic Compounds (ugikg)
Butylbenzl phthalate ND ND 528 ND ND ND 3,700
Benzoic acid 3,400 12,000 ND 1,800 949 654 3,700

2 ND = not detected.
Source: Hughes (1992).
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Surface Water

Surface water samples were collected by the USGS at low tide close to the shore near
the RCP area (locations 7-12 in Figure 2.11). Both filtered and unfiltered samples were
analyzed for major water quality parameters, metals, and a few organic compounds. Nitrate
concentrations from location 7 ranged from 200 to 400 pg/L. Phenol, TOC, and TOX were
also detected in the unfiltered sample from location 7 (51.9, 7,000, and 20 pg/L, respectively).
As described in Section 2.3.1.2, the USGS and the EPA ERT sampled surface water and
sediment from areas offshore of the RCP.

In general, the nearshore surface water quality data from the samples collected to
date show essentially no contamination. What contamination there is appears to be
associated with the suspended solids. This finding suggests that the nearshore sediments
may be contaminated.

Groundwater

Two monitoring wells (TH9 and TH10 in Figure 2.13) were installed near the RCP
area as part of the 1977 environmental contamination survey (Nemeth 1989). The depth of
the wells ranged from 20 to 25 ft. The wells were screened in the surficial aquifer (Sonntag
1991). Water samples collected from the wells in 1977 were analyzed for metals, indicator
chemicals, WP, mustard degradation products, cholinesterase inhibitors, BNAs, and VOCs.
Only very low levels of organic contamination were detected. Because of the erosion of the
shoreline west of the RCP, well TH9 was abandoned, and the shoreline was stabilized with
gabion baskets and riprap.

Two monitoring well nests (JF1 and JF2 in Figure 2.13) were installed near the RCP
in late 1988 and 1989 by the USGS (Sonntag 1991; Hughes 1993). At each site, the wells
were screened in the confined aquifer, the leaky confined unit, and the surficial aquifer of the
Talbot Formation. One monitoring well (well 143) was installed south of the RCP AOC in
1992.

Groundwater samples were analyzed for metals, VOCs, and semivolatile organic
compounds during a 1990 sampling episode. Samples from wells JF22 and JF23 were
analyzed for organosulfur and explosives-related compounds. None of these compounds was
detected, but the results showed some contamination by fluoride in both wells. Cyanide was
found in well JF22 at a concentration of 65.6 pg/L.. The VOC measurements for well JF13
showed the presence of benzene (1,500 pg/L) and methylisobutylketone (640 ng/L). Benzene
was also detected at 800 pg/L in well JF13 during a 1992 sampling episode. No volatile
organic compounds were detected in the newly installed well (143) (USGS 1992).
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2.3.3.3 Potential Pathways of Contaminant Migration

Existing data indicate that the main pathway of contaminant migration at the RCP
AOC is movement through the vadose zone down into the groundwater and then transport
by groundwater.

The direction of groundwater movement in the Talbot aquifers appears to be away
from the RCP AOC toward the Gunpowder River and Chesapeake Bay. However, the lateral
gradients in the lower aquifers are quite small (USGS 1991). Vertical movement of
groundwater appears to be down through the aquifers. Offshore, there may be upward flow
from each of the three Talbot aquifers into the Gunpowder and Bush rivers. Movement in
the surface and confined aquifers is affected by the tides (USGS 1991).

Surface water and associated sediment transport may play some role in contaminant
migration in that surface runoff, particularly after intense storms, may carry dissolved and
suspended contaminants from the contaminated areas into the river and bay. Lateral
contaminant migration by surface water is expected to be minor (Sonntag 1991). However,
surface water percolating through and leaching contaminated soils may be a major pathway
by which contaminants, especially metals and VOCs, move down into the groundwater. Any
contaminants that may have been present in the past in sufficient amounts to exist as free
liquid in the soil would be expected to migrate down, independent of the presence of water.

Because of the generally humid conditions in the J-Field study area, wind transport
of contaminated soil in areas with a good vegetative cover is expected to be minor. Diffusion
of contaminated soil gas into the atmosphere and direct volatilization of contaminants from
the soil are also expected to be release mechanisms.

2.3.4 South Beach Trench

2.3.4.1 Types of Waste Present

No information is available concerning chemical or hazardous material disposal in
the SBT. It is possible that the trench was originally used as a borrow pit to obtain soil for
the demolition work on the South Beach of J-Field (Nemeth 1989). A review of aerial
photographs reveals the presence of an additional trench, which is now filled in but visible,
about 40 ft west of current SBT. In the photographs, the western trench is oriented east-west
and is about 300 ft in length. Small drums are scattered in the woods near the western
trench (U.S. Army 1965).
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2.3.4.2 Types of Contaminants Present

Soil Gas

Soil-gas samples have not been collected from this area.

Soil

Analysis of a single soil sample collected in the SBT area as part of an environmental
survey in 1983 (Nemeth 1989) showed a low level of chlordane (53 ng/kg) and tentatively
identified several other organic compounds. Two soil samples were collected by the USGS
in the SBT area (locations 21 and 22 in Figure 2.9). The samples were collected at 1-ft
depths and analyzed for indicator parameters, metals, VOCs, semivolatile compounds, and
explosives-related compounds (Hughes 1992). The results indicate that metals are present
in low concentrations: lead, ranging from 2 to 22 mg/kg; copper, from 7 to 15 mg/kg; and
chromium, from 7 to 9 mg/kg. Acetone was the only organic compound detected (ranging
from 10 to 25 mg/kg).

Surface Water

Surface water samples have not been collected at the SBT.

Groundwater

A monitoring well (TH10 in Figure 2.13) was installed south of the trench during the
1977 environmental survey (Nemeth 1989). Water collected from this well was analyzed for
extractable organic compounds; analyses showed the presence of hydrocarbons,
dimethylnaphthalene, and N,N-dimethylformamide. This well was also sampled as part of
the RFA, with analysis for VOCs, BNAs, pesticides, and PCBs. No contaminants were
detected in the water at that time (Nemeth 1989).

The USGS sampled well TH10 in 1991 as part of the hydrological assessment,
Phase I. The water was analyzed for metals, water quality parameters, major ions, VOCs,
and explosives-related compounds. No contamination was detected. Samples collected in
1992 from wells JF1 and JF2 were analyzed for VOCs. Benzene concentrations ranged from
110 to 800 pg/L in the surficial aquifer. Low levels of acetone were also detected.

2.3.4.3 Potential Pathways of Contaminant Migration

The main pathway of contaminant migration at the South Beach Trench is believed
to be movement through the vadose zone into the groundwater and then transport by the
groundwater.



2-64

The direction of groundwater movement in the Talbot aquifers appears to be away
from the trench area toward the bay. However, the lateral gradients in the lower aquifers
are quite small (USGS 1991). The vertical movement of groundwater appears to be down
through the aquifers; however, offshore there may be upward flow from each of the three
Talbot aquifers into the Gunpowder and Bush rivers. Movement in the surficial and confined
aquifers is affected by the tides (USGS 1991).

Surface water and associated sediment transport may play some role in contaminant
migration in that surface runoff, particularly after intense storms, may carry dissolved and
suspended contaminants from contaminated soil down into the bay. Lateral contaminant
migration by surface water is expected to be minor (Sonntag 1991). However, surface water
percolating through and leaching contaminated soils may be a major pathway by which
contaminants, especially metals and VOCs, move down into the groundwater. Any
contaminants that may have been present in the past in sufficient amounts to exist as free
liquid in the soil would be expected to migrate down independent of the presence of water.

Because of the generally humid conditions and the presence of a vegetative cover
over the South Beach Trench, wind transport of contaminated soil is expected to be minor.
Diffusion of contaminated soil gas into the atmosphere and direct volatilization of
contaminants from the soil are also expected to be minor.

2.3.5 South Beach Demolition Ground

2.3.5.1 Types of Waste Present

The SBDG was used as a demolition site for HE during the 1960s and 1970s. Items
were detonated either at the ground surface or buried several feet deep. Because of the high
rates of erosion at J-Field, the SBDG is now offshore in the Chesapeake Bay (Hughes 1993).
Its presence is marked only by the abundant fragments of munitions and pieces of metal that
can be observed at low tide.

2.3.5.2 Types of Contaminants Present

Soil Gas and Soil

Soil-gas and soil sampling and analysis were not conducted because the area is now
offshore.
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Surface Water

Surface water samples were collected by the USGS in 1991 at low tide close to the
SBDG shore (locations 12 and 13 in Figure 2.11). Both filtered and unfiltered samples were
analyzed for major water quality parameters, metals, and a few organic compounds. Phenol,
TOC, and TOX were detected in the unfiltered sample from location 13 (9.6, 4,000, and
30.4 ng/L, respectively).

As described in Section 2.3.1.2, the USGS and EPA ERT sampled surface water and
sediment from the location of the SBDG. In general, the nearshore surface water data from
the samples collected to date show essentially no contamination. What contamination that
does exist appears to be associated with the suspended solids. This suggests that the
nearshore sediments may be contaminated. Additional data are needed to evaluate the
nearshore sediments.

Groundwater

Groundwater sampling and analysis were not performed because the area is now
offshore and no wells are present in the immediate area.

2.3.5.3 Potential Pathways of Contaminant Migration

The main pathway of contaminant migration at the SBDG is expected to be by
surface water, including wave action and tidal action. This conclusion is valid only for
metals, because organic compounds most likely would have degraded in the bay. Because
this area is currently under water, wind transport of contaminants is expected to be an
insignificant migration pathway.

2.3.6 Prototype Building

2.3.6.1 Types of Waste Present

The PB area was believed to be used primarily for the storage of solid waste when
disposal operations were active at J-Field. In addition, a review of aerial photographs
suggests that there was a burning area about 200 ft west of the PB and near the edge of the
existing tree line. The southern boundary of the area is marked by piles of soil, while its
northern edge is marked by tall reeds and shallow ponded water. A rusted drum and scrap
metal have been found on the ground surface (U.S. Army 1965). Another suspect burning
area is located northeast of the PB. No records were kept of the types or quantities of
material stored or potentially burned at the PB.
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2.3.6.2 Types of Contaminants Present

Soil Gas

Soil-gas sampling and analysis were not performed in this area.

Soil

As part of the 1986 RFA (Nemeth 1989), surface soil samples collected at several
locations near the PB (Figure 2.8) were analyzed for metals, extractable metals, and

explosives-related compounds. Composites of samples from different locations were analyzed
for BNAs, pesticides, and PCBs.

Cadmium and lead were detected at concentrations of 16.6 and 1,622 mg/kg
(respectively) near the southern side of the PB. Organic compounds were also present in the
soil samples, but below measurable levels. A composite sample taken near the PB contained
low concentrations of pesticides, including 1.0 mgrkg each of DDD, DDE, and DDT.

Soil samples were collected by the USGS in 1991 at 36 sites in J-Field, including the
PB (locations 11 through 15 in Figure 2.9). The samples were collected at 1-ft depths and
analyzed for indicator parameters, metals, VOCs, semivolatile compounds, and explosives-
related compounds (Hughes 1992). The analyses showed that metals contamination is
present at the site, especially at location 15, where lead was detected at 93.3 mg/kg,
chromium at 18.8 m/kg, copper at 47.5 mg/kg, and zinc at 158 mg/kg. Limited analyses for
organic compounds were also conducted; no significant contamination was found.

Surface Water

As noted in Section 2.3.1.2, the USGS and EPA ERT sampled surface water and
sediment offshore from the PB.

Groundwater

Three monitoring wells were installed in the area of the PB (wells TH5, TH6, and
THS in Figure 2.13). Analysis of a water sample collected from TH5 during an environmental
survey (Nemeth 1989) showed only compounds related to well construction. Minor amounts
of hydrocarbons were detected in groundwater from THS8. The compounds 111TCE and
dimethyl disulfide were detected in well TH6 (on the southern side of the PB).

An additional monitoring well nest, JF3, was installed near the PB by the USGS
(Sonntag 1991; Hughes 1993). The well nest consists of three wells, screened in the confined
aquifer, the leaky confined unit, and the surficial aquifer of the Talbot Formation
(Figure 2.13). Groundwater samples were analyzed for metals, water quality parameters,
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VOCs, and semivolatile organic compounds. The results of VOC measurements on samples
from well TH8 showed that benzene (6.43 pg/L) and methylisobutylketone (120 pg/L)
contamination is present. However, no VOCs were detected in well THS or in wells JF3-1,
JF3-2, and JF3-3 during a 1992 sampling episode (USGS 1992).

2.3.6.3 Potential Pathways of Contaminant Migration

The main pathway of contaminant migration at the PB is believed to be movement
through the vadose zone into the groundwater and then transport by the groundwater.

The direction of groundwater movement in the Talbot aquifers appears to be away
from the PB toward the Gunpowder River. However, the lateral gradients in the lower
aquifers are quite small (USGS 1991). The vertical movement of groundwater appears to
be down through the aquifers; however, offshore there may be upward flow from each of the
three Talbot aquifers and into the Gunpowder and Bush rivers. Movement in the surface and
confined aquifers is affected by the tides (USGS 1991).

Surface water and associated sediment transport may play some role in contaminant
migration in that surface runoff, particularly after intense storms, may also carry dissolved
and suspended contaminants from the soil toward the river. Lateral contaminant migration
by surface water is expected to be minor (Sonntag 1991). However, surface water percolating
through and leaching contaminated soils may be a major pathway by which contaminants,
especially metals and VOCs, move down into the groundwater. Any contaminants that may
have been present in the past in sufficient amounts to exist as free liquid in the soil would
be expected to migrate down, independent of the presence of water.

Because of the generally humid conditions in the J-Field study area, wind transport
of contaminated soil in areas with a good vegetative cover is expected to be a minor migration
pathway. Diffusion of contaminated soil gas into the atmosphere and direct volatilization of
contaminants from the soil are also expected to be minor. However, because portions of the
PB area are unvegetated or are sparsely covered with stressed vegetation, and because at
least part of the area is expected to be used for open burning, the air pathway may be
significant.

2.3.7 Robins Point Tower Site

2.3.7.1 Types of Waste Present

Robins Point was a launch and observation site for rocket testing programs
conducted in the J-Field area. No information has been uncovered to indicate that solid or
hazardous waste was generated or handled at this site. However, Nemeth (1989) found
records indicating that radioactive contaminated wood may have been burned at this site.
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2.3.7.2 Types of Contaminants Present

Soil Gas

Soil-gas sampling and analysis were not conducted in this area.

Soil

Field inspection of this site found no visual evidence of soil contamination. Because
no information exists that waste was ever handled in this area, soil sampling and analysis
were not conducted. No radiation above normal background levels was detected in a field
radiation survey conducted during February 1988 (Nemeth 1989).

Surface Water

As noted in Section 2.3.1.2, the USGS and the EPA ERT sampled surface water and
sediment offshore from the RPTS.

Groundwater

Groundwater samples from monitoring well TH11 (Figure 2.13) were analyzed for
extractable organic compounds. Results indicated very low levels of triethylchlorobenzene
and TCLEE. As part of the 1986 RFA, the well was resampled for VOCs, BNAs, pesticides,
and PCBs. No contaminants were detected.

An additional monitoring well (JF1) was installed near the tower by the USGS as
part of their hydrological assessment (Sonntag 1991; Hughes 1993). The well is screened in
the Potomac Group (Figure 2.13). Groundwater samples were analyzed for metals, water
quality parameters, VOCs, and semivolatile organic compounds. Data for well JF1 showed
low levels of VOC contamination (2.25 pg/L 111TCE at a depth of 185-190 ft). However, this
finding must be taken as provisional, because one of the two quality control water blanks also
showed contamination with TCLEA, TCLEE, and TRCLE (USGS 1992). For the sake of
comparison, an upgradient well (JF2) of similar depth, located at the J-Field gate entrance
also had detectable concentrations of TRCLE during the same sampling episode. Acetone and
1,1-dichloroethane were detected at concentration of 4 and 1 ng/L, respectively in a 1992

sampling event (USGS 1992).
2.3.7.3 Potential Pathways of Contaminant Migration

No information is available to verify that solid or hazardous waste was generated or
handled at this site. A test burn of radioactive contaminated wood may have occurred at the
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site; however, the limited sampling conducted to date indicates that this area is not a source
of contamination. Thus there are no potential pathways for contaminant migration.

2.3.8 Robins Point Demolition Ground

2.3.8.1 Types of Waste Present

The inactive portion of the RPDG was used primarily for demolition of explosive
materials. Small amounts of sensitive and unstable chemicals were occasionally destroyed
at the area. A portion of the RPDG is still used for emergency disposal operations.

2.3.8.2 Types of Contaminants Present

Soil Gas

Soil-gas sampling and analysis were not conducted in this area.

Soil

Surface soil collected during the 1986 RFA was analyzed for metals, explosives-
related compounds, and organic compounds. The analyses did not detect any contamination
in the RPDG (Nemeth 1989).

Soil samples were collected by the USGS at 36 sites at J-Field, including the RPDG
“(locations 37 through 41 in Figure 2.9). The samples, collected at 1-ft depths, were analyzed
for indicator parameters, metals, VOCs, semivolatile organic compounds, and explosives
(Hughes 1992). The results indicated the presence of metals in low concentrations, including
lead, up to 20.3 mg/kg at location 38; chromium, up to 16.3 mg/kg at location 37; copper, up
to 75.5 mg/kg at location 37; and zinc, up to 22.8 mg/kg at location 39. Limited analyses for
organic compounds were also conducted; no significant contamination was found.

Surface Water

Laboratory analyses of standing water conducted during the 1986 RFA did not detect
any contamination by metals, explosives, or organic compounds (Nemeth 1989).

Groundwater

Two monitoring wells were installed in the active portion of the RPDG in 1992 and
will be sampled as a part of the RI. However, groundwater contamination is not expected
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given the short period of time the site: was used, the nature of the operations, and the
absence of soil and surface water contamination.

2.3.8.3 Potential Pathways of Contaminant Migration

Given the nature of the operations at the site and the absence of soil and surface
water contamination, it is doubtful that any contamination still exists at this site. However,
surface water that ponds west of a berm separating the active from the inactive portion of
the RPDG seeps through the berm and discharges into the inactive portion of the site. As
a result, surface water may play some role in contaminant migration in that surface runoff

may carry dissolved and suspended contaminants from the active portion of the site into the
inactive portion.
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3 WORK PLAN RATIONALE

3.1 DATA NEEDS

Because of the paucity of existing data and the history of activities at J-Field,
additional information is needed to adequately characterize the AOCs and PAOCs. Data
needs include information on the environmental setting of J-Field, on the nature and extent
of contamination in environmental media, on potential migration pathways and potential
human and environmental receptors, and on the operational history of each AOC.

Because a Focused Feasibility Study (FFS) is being conducted at the TBP (Work Plan
for the FF'S of the Toxic Burning Pits Area), data collection activities associated with the TBP
will be placed on an accelerated schedule.

3.1.1 Unexploded Ordnance and Chemical Warfare Agents

Before field activities are initiated, the areas around each AOC will be thoroughly
inspected for the possible presence of unexploded ordnance (UXO) and CWAs. The
inspections will be sufficiently extensive to cover areas (including marshes and nearshore
locations) from which samples will be collected and areas that might be used to stage
sampling activities or to conduct future remediation activities.

The inspections will include a walkover to detect surface objects, including UXO and
CWA containers, and geophysical surveys to detect buried UXO and CWA containers. In any
areas where data needs necessitate making soil borings or installing additional monitoring
wells, the initial surveys will be carried out to determine the presence of dangerous items to
the maximum depths that would be sampled by the borings or wells. Areas that will have
been surveyed by Weston (1992) probably will not need to be resurveyed.

Surveys of the SBDG, which is now offshore (Hughes 1993), are needed to show the
extent of the area used for munitions disposal. The survey techniques selected will be
appropriate for the offshore location of the site. For example, surveys will be carried out at
low tide when metal fragments can be observed.

Any item located by either walkover or geophysical surveys will be precisely marked
on a map. If possible, all located items will be excavated and disposed of appropriately.

The Weston work plan (1992) shows the presence of several drums around the TBP,
WPP, and RCP AOCs. These drums will be inspected, the contents analyzed if necessary,
and the drums and contents disposed of by appropriate procedures.
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Appropriate health and safety procedures, as required by the U.S. Army,! will be
implemented during all surveys (whether walkover or geophysical), all excavations and
removals, and all drum survey and management activities. Because of the potential presence
of UXO0 and CWA-contaminated items and the potential presence of CWA-contaminated soils
and sediments, especially in the marshes and estuaries (USGS 1991), bubble tests and any
other appropriate tests will be conducted to determine the degree of CWA contamination of
all discovered debris and potentially dangerous items.

In addition to the surveys of the AOCs, at least a walkover survey of all the rest of
J-Field will be considered because of the extremely dangerous CWAs and explosive materials
disposed of at J-Field and the lack of detailed disposal records. In addition, such a survey
would be needed if, at the conclusion of the RI/F'S process, all of J-Field were placed under
RCRA, with only one open burning and two open detonation areas remaining in use under
interim status.

Even if an area "passes" a UXO/CWA survey, U.S. Army protocol specifies that
investigators must assume any soil/sediment/debris sample to be CWA-contaminated and to
be handled accordingly. The more salient aspects of this protocol are as follows:

¢ Suspect CWA-contaminated items can only leave the APG under escort
by the APG Technical Escort Unit,

¢ Suspect CWA-contaminated items be must analyzed for CWA by both
gross and sensitive screens before the release of the item for laboratory
analysis of the more conventional contaminants, and

¢ Samples containing CWAs cannot be released for the laboratory analysis
of the more conventional contaminants.

APG has established an on-site contractor laboratory capable of performing the
necessary gross and sensitive CWA screens. As a result, it is possible to use the on-site
laboratory to certify that samples, or locations from which samples are collected, are CWA
free. These screens are needed for soil and sediment samples, but not for water samples
because CWAs degrade quickly in water.

3.1.2 Sampling Approach

Because of the nature of the contaminants, the current and historical use of the site
for open burning and open detonation of UXO and CWAs, and the amount of sampling and
analysis that may be required to characterize each AOC, Argonne National Laboratory (ANL)
proposes to use a mobile fleld laboratory to conduct sample screening and initial analysis.
This screening will be needed from a health and safety standpoint to determine if samples
are contaminated with CWAs. Field screening for the more conventional contaminants of

1 Some of these procédures are outlined in Weston (1992).
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-concern will assist ANL in focusing subsequent laboratory sampling/analyses activities.
Procedures for carrying out field screening for CWAs and other conventional contaminants
will be detailed in the FSP. The FSP will include three stages, as described below.

3.1.2.1 Stagel

In Stage I of the three-stage sampling approach, soil and sediment samples analyzed
on-site will be limited to EPA analytical level I and II analyses. Additional details are given
in Section 3.2 of the FSP. A subset of the soil and sediment samples will be analyzed on-site,
and surface water and groundwater samples collected during Stage I will be sent off-site for
analysis at EPA levels III and IV. This action is possible because of the relatively rapid
breakdown of CWAs in water and because a subset of the soil and sediment samples to be
collected are expected to be free from CWAs.

Stage I soil/sediment sampling activities are designed so that the results, combined
with existing data, can be used to determine locations and depths free from CWAs or UXO
and to choose sampling locations for off-site Contract Laboratory Program (CLP) analyses.
In addition, these activities can be used to help determine the nature and extent of
contamination sources. Stage I soil/sediment activities may require several rounds or phases
of sampling in which the area sampled is progressively extended until sampling shows little
or no contamination. The Stage I soil/sediment sampling stops with this last phase as both
the lateral extent and depth of the contaminated region are delineated by the results of this
and previous rounds of Stage I sampling. The Stage I phasing is potentially applicable to
sampling activities for soil, sediment, and soil gas. The existing soil-gas data, which show
soil-gas contamination out to the edge of the areas surveyed, exemplify the need for this use
of phasing.

3.1.2.2 Stage 11

The goal of Stage II activities for soil and sediment sampling is characterization of
contamination within the areas delineated by the phases of Stage I sampling (and/or
verification that apparently uncontaminated areas are "clean") to the extent needed to carry
out human health and ecological risk analyses. Both the analytes and the choice of sampling
locations will be based on the Stage I results. At this time, it is assumed that analytical
methods will include off-site analyses of soils and sediments with CLP and AEC methods
yielding data of EPA analytical levels III, IV, or V.

Stage II sampling activities for soil, sediment, surface water, and groundwater will
consist of collecting additional samples of environmental media and collecting additional
samples from existing wells. Stage I results will be used to determine the location and
number of additional samples and additional monitoring wells (if any) and any changes in
the analytical suites. The groundwater, soil, and sediment samples for Stage II will be
analyzed off-site-to provide EPA level III, IV, or V data. These data will be combined with
the Stage I data to determine the extent of areas of contaminated surface water or of plumes
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of contaminated groundwater, to determine the extent of contaminated soil and sediment, and
to characterize the contamination within those areas or plumes.

3.1.2.3 Stage III

In Stage III, sampling and analyses strategies will be developed, if necessary, to
ensure that the desired DQOs for remedial alternative selection have been achieved.

Essentially no background samples will be collected in any of the stages. Instead,
data collected by APG as part of a sitewide background study and other background data
collected by APG contractors will be used.

3.2 DATA QUALITY OBJECTIVES

DQOs are developed to ensure that the data collected are sufficient and of adequate
quality for remedial response activities. Initial evaluation indicates that additional data will
have to be collected to adequately characterize the site, conduct risk assessment, and
evaluate remedial alternatives. The elements needed to meet these project objectives are as
follows:

1. Identify the objectives of collecting data;

2. Specify the type of data needed;

3. Define data users;

4. Identify data quality needs;

5. Identify data quantity needs;

6. Identify the analytical method for sample analysis; and

7. Review precision, accuracy, representativeness, completeness, and comparability
(PARCC) parameters.

3.2.1 Site Characterization

3.2.1.1 Objectives for Data Collection

The objectives of additional sampling and analysis for site characterization are to
collect sufficient information to characterize each AOC and PAOC to the extent needed to
assess risk and evaluate remedial alternatives. During site characterization, conceptual
models will be developed for each site to describe suspected sources of contamination, types
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and concentrations of contamination, affected media, the rate and route of contaminant
migration, and potential impact of contaminants on sensitive receptors.

Additional data are needed to determine the nature and extent of contamination in
the areas of the TBP, WPP, and RCP AOCs. In the SBDG, groundwater flow into the
adjacent Chesapeake Bay and beach erosion are considered to be the important contaminant
migration pathways. In that area, additional data are required to address the presence of
any significant residual contamination by heavy metals or explosives.

3.2.1.2 Specification of Data Type and Contamination

Measurements of contaminant concentrations in affected media are needed to
characterize potential chemical contamination and to determine the relative significance of
different pathways of contaminant migration. Because of the nature and historical use of
J-Field, a UXO survey should be conducted to identify the activity areas. Any UXO
encountered that might contain a military CWA or that is extremely hazardous will be
identified. Surface debris found during the UXO survey will be handled by the Technical
Escort Unit through normal APG procedures.

In the near future, the APG Directorate of Safety, Health, and Environment (DSHE)
is expected to establish an APG-wide "background baseline" for biota and all environmental
media. ANL will use such baseline information as a frame of reference in evaluating
contamination levels in all environmental media sampled. Alternatively, ANL will develop
J-Field study area background information. In the areas around the TBP, WPP, and RCP
AOCs, surface soils will be sampled to determine the sources and types of contamination.
In the areas around the TBP, PB, and SBT, additional measurements of subsurface soil will
be used to confirm the presence and extent of such contaminants as explosives and pesticides.
At several locations in marshes near the TBP, WPP, and RCP, sampling and analyses are
needed to determine the nature and extent of any contamination of sediments in the marshes.
In concert with the APG/EPA sediment study (see Section 4.2), sediment samples may also
be needed from some nearby offshore locations around the WPP and the SBDG to determine
if metals, VOCs, explosives, and semivolatile compounds are present.

Sampling and analysis of groundwater in each contaminated site are required to
identify the extent of groundwater contamination with VOCs and other chemicals. In the
areas around the TBP, WPP, and RCP AOCs, sampling and analysis of any standing surface
water will be used to determine contaminant mass flux from these areas to the adjacent
marshes, Gunpowder River, and Chesapeake Bay.

3.2.1.3 Application of Data

Data obtained during the RI will be used to develop conceptual models for each AOC
at J-Field. The conceptual models will be used to determine several relevant site aspects:

1. Environmental impacts of contamination on aquatic life in the marshes
and estuaries at J-Field,
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2. Health impacts on site workers at J-Field,
3. Operable units for RI/FS activities at J-Field, and

4. Cleanup levels for each environmental medium at each site.

3.2.1.4 Methods and Quantitation Limits for Sample Analysis

During the development of site-specific DQOs, available analytical methods will be
evaluated relative to any limitations and special considerations that could affect data quality.
Analytical factors that will be evaluated on the basis of statistical and sampling
considerations are discussed in the FSP. Analytical methods and their quantitation limits
are listed in tables in Appendix C for TCL VOCs (Table C.1), TCL semivolatile organic
compounds (Table C.2), and TCL pesticides/PCBs (Table C.3). Other tables in Appendix C
list the analytical methods and quantitation limits for TAL metals (Table C.4), for principal
degradation products of selected CWAs in soil/sediment and water (Table C.5), and for
selected explosives and related compounds in soil/sediment and water (Table C.6).

3.2.1.5 Identification and Review of Data Quality

Five parameters (the PARCC parameters) are usually used as data quality indicators
to evaluate the adequacy of measurements (EPA 1987). These parameters are summarized
as follows:

® Precision — Precision is a quantitative measure of the variability of
repeated measurements of the same parameters that are always
expressed as standard deviation, relative standard deviation, range, and
relative range. The overall precision of measurement data is a mixture
of sampling and analytical factors. Analytical precision is easier to
control and quantify than site-specific sampling precision.

® Accuracy — Accuracy measures the bias in a measurement system and
is usually expressed as percent recovery or percent bias. Percent
recovery indicates the accuracy of measurement, while percent bias
reports the difference of the result from the true value. Sources of error
can be introduced through the sampling process and analysis technique.

® Representativeness — Representativeness expresses the degree to which
the measurements accurately and precisely represent the characteristic
of the sampling medium or the environmental condition.
Representativeness is a quantitative parameter for which the criterion
can be best satisfied through proper selection of sampling locations and
collection of a sufficient number of samples.
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¢ Completeness — Completeness is a measure of the amount of
information that must be collected during the field investigation to
successfully achieve the objectives. A sufficient amount of valid data
must be generated to approach valid conclusions.

¢ Comparability — Comparability is a quantitative parameter expressing
the confidence with which one data set can be compared with another.
Comparability of data is dependent upon the accuracy and precision of
the analytical analysis and proper qualification of data. Only when the
precision and accuracy are known can data sets be compared with
confidence.

In an ideal situation, analytical methods with appropriate numerical precision and
accuracy will be selected for sample analysis. However, as noted in Section 3.1.2, ANL
expects to use some field screening and measurement techniques to help "drive" the
investigation. The precision and accuracy of this field measurement is not high, but the
sample design developed from the field screening and measurement effort can assist ANL in
characterizing the environmental conditions at J-Field. Sampling and analysis of several
surface and subsurface soils from locations identified by the field measurement effort can
representatively characterize the potential contamination and the possible pathways of
contaminant migration. However, it should be noted that sampling from offshore sites and
some secured and otherwise hazardous areas will make it difficult to complete data collection.

3.2.2 Risk Assessment Needs

Available historical information and results from preliminary site investigations
indicate the presence of contaminants at levels potentially attributable to past use of the site.
Contaminants include those arising from the disposal of solvents, CWAs, and related waste
and (to a lesser extent) those generated from the testing of munitions and CWAs. A risk
assessment will be conducted to determine if site contaminant levels pose any adverse threats
to human health and the environment. The results of this assessment will guide decisions
on the need for any remediation effort for the site. Section 3.2.2.1 discusses the rationale and
approach for the human health component of the risk assessment and summarizes the types
of data needed to implement the assessment. Section 3.2.2.2 discusses the approach,
rationale, and data needs to determine potential environmental or ecological consequences.

3.2.2,.1 Human Health Component

In general, the risk assessment would follow the methodology presented in the EPA
guidance for human health risk assessments (EPA 1989, 1991a,b). The EPA has provided
procedures for identifying site contaminants of concern, estimating potential intake of
contaminants at the exposure point by potential receptors, estimating toxicity to the potential
receptors posed by the contaminant intake amounts, and characterizing the associated risks
posed by these contaminants. The risk assessment effort within EPA’s RI/FS framework is
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typically a two-component process. As part of RI activities, an assessment would be
conducted to establish the baseline risk to human health if no remedial action was
undertaken. Potential risks stemming from both current land use and hypothetical future
land use are evaluated. This evaluation is commonly referred to as a baseline risk
assessment (BRA) and is considered to serve as the no-action alternative. The methodology
for the BRA to be conducted at J-Field is described in a document containing the general
technical plan for conducting risk assessments at the APG site areas (Durda et al. 1992). The
results of the BRA are also intended to be used as a baseline for comparing the protectiveness
of cleanup alternatives in the FS relative to potential human health impacts. Uncertainties
are inherent in the various steps of the risk assessment process. Consequently, minimization
of these uncertainties would be incorporated into the objectives and design of sampling
activities to be carried out at J-Field. Documentation requirements aiding the identification
and definition of these uncertainties would also be included. The DQOs developed to track
activities necessary to obtain the requisite data and information for the performance of a
human health risk assessment are illustrated in Figure 3.1. The various steps included in
Figure 3.1 are discussed below.

Contaminants of potential concern were initially identified on the basis of a review
of available historical information and results from preliminary site investigations. These
contaminants are listed in Section 3.4.2, Tables 3.7 and 3.8.

To confirm the -presence of site contaminants of concern and to determine any
adverse effects to human health associated with site contaminant levels, sampling will be
performed during the RI phase to further characterize the nature and extent (including
concentrations) of site contaminants and to obtain other data as necessary.

Selection of media to be sampled and sampling locations will be guided by the
assumptions regarding preliminary potential pathways of contaminant migration discussed
in Section 2.3. These pathways were developed on the basis of currently available
information (e.g., historical) on the potential sources of contamination, environmental
transport and release mechanisms (media and pathway), and potential receptors. Current
land use patterns at J-Field indicate the need to sample various environmental media
(including soil, groundwater, surface water, and sediment) and possibly to determine
contaminant concentrations in biota (e.g., fish and game) through sampling and/or modeling.
In addition, air and groundwater monitoring or modeling may also be needed for future land
use estimates.

To ensure that enough information is gathered to allow for a quantitative risk
assessment with known confidence, the sampling effort will be designed to provide a
sufficient quantity of environmental data and background monitoring data for all affected
media. The sampling will be designed to identify the nature and extent (including
concentrations and boundaries) of contamination. Quantitative risk assessment also requires
that the data obtained be of known quality, meeting quality assurance/quality control
(QA/QC) requirements documented in the Quality Assurance Project Plan (QAPjP).
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- estimating the magnitude, duration and frequency
of exposure for each receptor or population
* Toxicity assessment
* Risk characterization

v

« If risk estimates are below remediation goals (e.g., 10-6),
the no-acticn alternative may be considered

« If risk estimates are greater than remediation goals,
evaluate remedial alternatives

v

* Representativeness of measured contaminant
mean concentrations for the exposure area

* Adequacy of exposure pathway identification
and characterization

* Adequacy of characterizing transport and
transformation of contaminants in the environment

* Ability to identify, select, and develop toxicity
measures needed in risk characterization

v

See Sampling and Analysis Plan

FIGURE 3.1 Data Quality Objectives for Human Health Risk

Assessment




3-10

Furthermore, these data will be acquired by analysis methods with sensitivities that allow
for comparison of site contaminant levels to background levels (as appropriate) and to
regulatory or health advisory levels. This sampling effort will also be designed to (1) provide
representative data for exposure areas identified for the site (on the basis of further
refinement of the conceptual model with additional data as acquired), (2) address hot spots,
(3) evaluate the transport of contaminants of potential concern, and (4) facilitate the final
identification of all exposure pathways. Details on this sampling scheme are provided in the
FSP.

The set of contaminants quantitatively evaluated in the BRA would be identified on
the basis of acquired data and evaluation procedures recommended by the EPA (1989).
Exposure point concentrations, which are defined as the contaminant concentration at the
point of receptor contact, will be derived from the mean contaminant concentration at a
defined area of exposure. These mean concentrations will be used to evaluate exposure to
a receptor considered to be representative of an average case. The EPA also recommends
that exposure to a reasonably maximally exposed (RME) receptor be estimated. The upper
95th percentile confidence limits of the mean concentrations for each contaminant are used
as the exposure point concentrations in deriving intakes by the RME receptor. Land use
information will be used to define the remaining exposure parameters (e.g., exposure
frequencies and exposure duration) necessary to derive the intake by potential receptors.

Toxicity values used in risk assessments are defined by the EPA as a numerical
expression of a substance’s dose-response relationship. The EPA provides substance and
route-specific reference doses (RfDs) and cancer slope factors in the Integrated Risk
Information System (IRIS) database. The toxicity values obtained from IRIS or other EPA-
recommended sources (e.g., Health Effects Assessment Summary Tables [HEAST]) will be
used to quantify the risk associated with contaminant levels for each potential pathway and
receptor. For potential contaminants of concern for which toxicity values are not included
in IRIS or HEAST, toxicity values will be identified or derived with methods recommended
by the EPA. If all efforts fail to identify a toxicity value for a given contaminant, a
qualitative evaluation will be provided. RfDs are typically used by the EPA to indicate
potential for noncarcinogenic toxicity in an individual. For carcinogens, risks are estimated
as the incremental probability of an individual’s developing cancer over a lifetime as a result

of exposure to the potential carcinogen (i.e., incremental or excess individual lifetime cancer
risk).

The risk estimates from the BRA will be compared with the target risk range of 108
to 107 excess incidents of cancer for chemicals that are known or suspected carcinogens. The
106 risk level is often used as the point of departure for determining remediation goals for
alternatives when ARARs are not available or are not sufficiently protective because of the
presence of multiple contaminants at a site or multiple pathways of exposure. For systemic
toxicants (noncarcinogenic contaminants), acceptable exposure levels are those that represent
concentration levels to which the human population, including sensitive subgroups, may be
exposed without adverse effect during a lifetime or part of a lifetime. This level is measured
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by the EPA in terms of a hazard index. A hazard index of 1 or greater indicates a potential
for adverse noncarcinogenic effects.

Uncertainties inherent in the risk assessment process are quantitatively evaluated
and summarized; information on uncertainty arising from the various steps of the process is
included in the calculations. Potential sources of uncertainty are explicitly identified and
evaluated so that uncertainties can be minimized through an efficient sampling design. The
sampling will be designed so that the analytical data acquired will be adequate to fully
characterize exposure pathways in light of factors such as heterogeneity of the environmental
medium and identification of hot spots. The sampling effort will also aim to adequately
characterize transport and transformation of chemicals in the environment.

In summary, the sampling and analysis regime to be undertaken for J-Field will be
designed to produce data of known quality for the purposes of determining the nature and
extent of contamination, determining the spatial and temporal variability, and allowing for
the interpretation of the observed values through comparison with background levels or
regulatory benchmarks. Ultimately, data gathered from the sampling effort are intended to
identify critical areas of exposure so that appropriate remediation of these areas can be
undertaken.

3.2.2.2 Ecological Component

In addition to protecting human health, the CERCLA process requires the EPA to
protect the natural environment with respect to releases or potential releases of contaminants
from hazardous waste sites. Remedial actions must be protective of ecological systems and
must include some form of ecological assessment. Accordingly, an ecological risk assessment
(ERA) will be conducted to identify any pathways of contaminant transport in terrestrial,
wetland, and estuarine systems on and adjacent to J-Field and to determine if existing
contaminants pose an ecological threat. The results of the ERA will help determine the
appropriate remedial action, if necessary. A separate ERA Work Plan has been drafted for
the ERA and has been reviewed by EPA Region III. The plan describes the ERA objectives,
work tasks, specific QA procedures, and level of effort required for environmental site
characterization (e.g., sample locations and number and types of samples to be collected).

Because of the uncertainties about the extent and ecological impacts of the J-Field
contamination, a phased approach has been adopted for the ERA (Figure 3.2). The phased
approach is based on the need to establish an environmental baseline for the assessment of
ecological risks and the fact that little is known about the impacts to ecological systems from
certain types of contaminants at APG. The study will evaluate each AOC individually, in
three phases. Results of the study will be integrated to evaluate the J-Field site as a whole.
Modifications to the types of work conducted under each phase will depend on the results of
studies conducted in the previous phase.
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!
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FIGURE 3.2 Phased Approach Proposed for J-Field Ecological
Risk Assessment
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Phase 1 of the ERA will determine (1) whether ecological effects from contamination
are evident (on the basis of the distribution and abundance of biota) and (2) whether the
media from the primary areas of contamination at the J-Field sites are toxic to biota. In
addition, population estimates for biota and residual analysis of organisms collected during
the biotic survey will be an important part of the pathway analyses to take place during
Phase 3. Biological surveys will include contaminated areas of J-Field, as well as one or more
reference sites with ecological characteristics comparable to contaminated habitats at J-Field.
Contaminated areas will be identified by an on-site analytical suite, which will measure
major classes of chemicals, and by rapid toxicity screening (e.g., the MicroTox or Daphnia Q
tests). Toxicity screening will occur as part of the physical media sampling.

Phase 2 will consist primarily of in-situ and laboratory toxicity testing to determine
which organisms are affected by contaminated environmental media and to assess the
magnitude of the effect and extent of the contamination. This phase of toxicity testing will
occur after completion of the off-site analytical suite, which will measure the concentration
of individual elements and chemicals. Final selection of appropriate receptors and endpoints

for Phase 3 pathway analysis and risk assessment will be made, and a pathway model will
be finalized.

Phase 3 will consist of pathway analysis and other risk assessment procedures
appropriate to the nature of the effects determined in Phases 1 and 2. A probab1hstlc
approach is planned in order to evaluate uncertainty.

3.2.3 Remedial Alternative Evaluation

Remedial alternatives are developed to provide decision makers an appropriate range
of options and sufficient information to adequately compare each alternative with respect to
the evaluation criteria and to select appropriate remediation for site conditions. Generally,
remedial action technologies are assembled (with respect to the media to which they would
be applied) into alternatives that address contamination on a sitewide basis for an identified
operable unit. To reduce the number of alternatives to be analyzed in detail, it is proposed
by the EPA (1988a) that assembled alternatives be defined and screened to remove
technology types that are not technically implementable for a specific medium and site. The
alternatives judged to be the best or the most promising will be retained for further
consideration and analysis.

The quality objectives for the data used to evaluate remedial alternatives are
discussed in the following sections on the basis of criteria proposed by EPA (1988a).
3.2.3.1 Development of Remedial Action Objectives

Remedial action objectives are developed to protect human health and the
environment. For protection of human health, the cleanup level for each contaminant of
concern and medium at each site can be determined by site-specific modeling. The acceptable
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exposure levels can be determined from the results of the BRA. In addition, the expected
exposures and associated risk for each alternative must be evaluated. For protection of the
environment, specific cleanup levels for each site must be determined on the basis of criteria
for protection of wildlife living in the J-Field area. In this case, the wildlife to be protected
includes terrestrial species and aquatic species in the marshes and estuaries.

The ongoing release of contaminants from the various sources at J-Field might affect
the contaminant levels in other media (e.g., groundwater). For instance, leaching and
migration of contaminants from soils in the TBP to groundwater, followed by transport and
discharge of contaminated groundwater into the estuaries or marshes, would affect the
contaminant concentration in marshes or estuaries. Therefore, the effect of source control
actions on the remediation levels or time frames for other media should be evaluated.

3.2.3.2 Assembly of Candidate Alternatives

Remedial action alternatives are developed from remedial action technologies that
are applicable to contaminated environmental media at the site or operable unit and that
contribute to satisfaction of the remedial action objectives. The appropriateness of separating
contaminated sites into several operable units has to be determined by considering the
possible opportunity to undertake a limited action to achieve significant risk reduction
quickly. For example, the TBP AOC has been singled out as an operable unit because the
apparent nature and extent of contamination at this area indicates the need for expedited
action. This expedited action will be facilitated by the FFS. Areas at J-Field that can be
considered as operable units are the TBP, the remaining two burning areas (the WPP and
RCP), the two demolition areas (the RPDG and the SBDG), and the PB. In addition,
depending upon the results of the RI and the FFS, groundwater may be proposed as an
operable unit. Further characterization is needed at the remaining AOCs and PAOCs before
they can be designated contaminant sources or be removed from the list of AOCs to be
remediated.

Many types of remedial actions are candidates for use at J-Field. For contaminated
soil, these candidate measures include institutional actions, containment actions, in-situ
treatment, or excavation followed by treatment or disposal. Institutional actions include the
use of fencing, imposition of deed restrictions, and installation of monitoring wells.
Containment actions include the use of caps or the installation of vertical or horizontal
barriers. Treatment technologies include solidification/fixation; dewatering; and physical,
chemical, biological, and high-temperature technologies. For groundwater, remedial actions
include institutional and containment actions similar to those for soils, in-situ treatment, and
pump-and-treat and discharge actions. Treatment technologies include physical, chemical,
and biological technologies. Discharge options include disposal to surface water and
reinjection to the groundwater.

The types of remedial actions available can be combined to identify remedial action
alternatives for J-Field. Individual process options belonging to each technology type must
be screened relative to effectiveness, feasibility (implementability), and cost. Technology
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types that are not technically feasible for a specific media and site or operable unit or that
are not compatible with the continued use of J-Field as an OB/OD area will be excluded.
Individual process options that are not effective, not feasible, or too costly will also be
screened out.

3.2.3.3 Evaluation of Alternatives

Assembled candidate alternatives will be evaluated against the short-term and long-
term aspects of three broad criteria: effectiveness, implementability, and cost (EPA 1988).
Short term refers to the period of construction and the implementation of the remedial action;
long term refers to the period after completion of the remedial action. During screening of
alternatives, each specific technology or process option will be evaluated primarily on the
basis of whether it can meet a particular remedial action objective. In this phase, similar
alternatives will be compared and the most promising alternatives will be carried forward
for detailed analysis. During the detailed analysis phase of the process, the alternatives will
be evaluated against nine specific criteria and their individual factors. Table 3.1 summarizes
the threshold and primary balancing factors to be considered during the detailed analysis.
The relationship between the screening criteria and the nine evaluation criteria is
conceptually illustrated in Figure 3.3.

The RUFS for J-Field addresses only contamination within the peninsula.
Contamination in the estuaries and Chesapeake Bay are beyond the scope of this study.
Application of the three criteria (effectiveness, implementability, and cost) to J-Field for
alternative screening and evaluation is discussed below. These criteria will also be addressed
in the FS.

Effectiveness Evaluation

For each alternative, the effectiveness criterion is applied to evaluate the degree of
protection of human health and the environment. In this evaluation, changes of one or more
characteristics of the contaminated media — toxicity, mobility, or volume — by the use of
treatment processes should be considered. In addition, decreases in the inherent threats or
risks associated with the hazardous materials have to be included for evaluation.

For contaminated soils at J-Field, for example, a candidate alternative consists of
excavating the contaminated soils from the different sites, combining the soils at one selected
location (either on-site or off-site), and capping the pile. This alternative has the advantage
of reducing the size of the contaminated area and reducing the impact of percolating leachate
by selection of an appropriate location for the pile. The possibility of applying treatment
technologies to immobilize or remove contaminants from contaminated soils should be
analyzed in the FS. The applicability of removal of organic contaminants from contaminated
soils by high-temperature treatment technologies should be evaluated.
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The results of the baseline risk assessment can be used to determine if the no-action
alternative for soil or groundwater is protective of human health and the environment. If
not, additional assessment will be needed to determine if no action for groundwater combined
with capping of the soil might achieve the remedial alternative objectives.

Implementability Evaluation

Implementability is used as a measure of both the technical and administrative
feasibility of constructing, operating, and maintaining a remedial action alternative to
evaluate the combinations of process options with respect to conditions at a specific site.
Evaluation of technical implementability includes consideration of the ability to construct,
operate, and meet technology specific regulations for process options until a remedial action
is complete. This aspect also includes operation, maintenance, and monitoring of technical
operations after a remedial action is complete. Evaluation of administrative implementability
is based on the ability to obtain the necessary permits and approval, the availability and
capacity of treatment/storage/disposal facilities, and the availability of suitable equipment
and skilled workers.

Because J-Field is a secured area, permission for access must be coordinated through
the U.S. Army Technical Escort Unit and Range Control. Factors that might affect
administrative feasibility for each candidate alternative should be addressed.

Cost Evaluation

Evaluation of the cost of each alternative can be based on material gathered for
costing the process options. The procedures used to develop cost estimates for alternative
screening are similar to those used for the detailed analysis; the only differences are the
degree of alternative refinement and the degree to which cost components are developed.

3.3 PRELIMINARY IDENTIFICATION OF ARARS
AND TO-BE-CONSIDERED INFORMATION

3.3.1 Introduction

Section 121 of CERCLA requires that remediation actions must attain standards,
requirements criteria, or limitations that are "legally applicable or relevant and appropriate"
requirements (ARARs) under the site-specific scenario for any hazardous substance that will
remain on-site after remediation. Section 121 of CERCLA further specifies that state
standards can be considered as potential ARARs when they are promulgated standards that
are more stringent than federal standards, providing the state standards have been identified
in a timely matter during the RI/F'S process.
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The distinction between "applicable” and "relevant and appropriate” requirements
is made clear in the revised National Contingency Plan (NCP) contained in 40 CFR
Part 300.6. In general, the term "applicable requirements" pertains to substantive
requirements that relate specifically to a hazardous substance, remedial action, location, or
other "circumstance" found at a CERCLA site. Such substantive requirements could include
cleanup standards, criteria, or limits promulgated under state or federal statutes. "Relevant
and appropriate requirements" are substantive requirements that may not be directly
applicable to a specific CERCLA site scenario but are deemed sufficiently similar to such a
scenario encountered at a CERCLA site.

Potential requirements for a proposed CERCLA remedial action can also be referred
to as "to be considereds" (TBCs). The TBC category consists of standards or guidelines that
have been published but not promulgated and that may have significance for all or part of
the action. Potential TBC requirements are typically considered only if no promulgated
requirements exist that are either applicable or relevant and appropriate.

Although it may be premature to establish specific ARARs and TBCs for J-Field
because additional information must be gathered about the site, the early identification of
ARARs and TBCs can aid the planning process by allowing investigators to make decisions
regarding which remedial alternatives will likely be sufficiently protective and cost effective.
The lists of preliminary and potential ARARs presented in Tables 3.2 through 3.5 constitute
sets of requirements that can be expanded, reduced, and/or refined as additional information
is gathered about the site. The ARARs presented in these tables have been separated into
(1) Maryland state regulations and TBCs and (2) federal regulations and TBCs for J-Field.
The federal ARARs have been further subdivided into contaminant-specific, location-specific,
and action-specific ARARs.

3.3.2 Contaminant-Specific ARARs

Contaminant-specific ARARS are methodologies, or health- or risk-based numerical
thresholds, that can be applied to site-specific conditions at a CERCLA site to establish
standards. Contaminant-specific ARARs establish the allowable amount or concentration of
a hazardous substance that may exist or be released to the ambient environment. The list
of chemical constituents included in Table 3.3 is somewhat speculative because the
investigative effort may not have identified all constituents present at the site. Furthermore,
CWAs have not been included in the list because whatever standards or criteria that the
U.S. Army may have developed to regulate OB/OD activities have not been promulgated.
However, ANL will rely on CWA-related standards or criteria developed by the U.S. Army,
the host installation, and associated tenant activities throughout the investigation and
remediation of the site. Such CWA-related standards or criteria will be evaluated for
inclusion as TBC information.



“UONIBIISTUTWIPY 990M0S9Y]

3-20

yruiied B noyiim moy [Bpn
30 surajed SursTxo Jejfe A[[RIjUR)SqNS
0} 10 ‘uonelafea [eanjeU L0I)S9Pp 0] {[10S

IZTE M 9} YHM UOTIB)[NSU0D 9jeudoadde SAQUIBI IO ‘93paip ‘uredp 03 ‘sesuelsqns

axmbax Lewr spuejjom qInysip pue JueAd[dI Sunnyiod 1o ‘ysexy ‘Jap Aue a3reyosip
p[nos jey) uode [Bipawsa Luy Arenusiod a0 ‘durnp ‘soeid ‘Iiy 03 paquyoad st 31 spuBIop 0’8 HVYINOD

*3UIpoo]] [€20] pUR ‘UCTJRIUIWIPOS

pue uonejps ‘wonjnjjod ‘uoisord PUURYD

wesa)s JunpPaI pue SO1ISLIBIIBIRYD

younx juswdoeaspead Jurure) Ipem
s[qeorjdde -urew 3m SUofe ‘[oajuod JuswWpas WLIOJS
‘suonyengoa assyy) Ajfer3uelod puUE UOIS0Id JOJ SBIIE JO UO01308)04J ‘JusmIpag %0°60°9% PU® 10°60°92 YVINOD
$S2IPPE JSNW UOI}OR [BIPOWAL AUy

Juaunreda(

ay) Aq paaoxdde pue pomarasr

9q isnw ‘ueld [0IJU0D JUSUIIPaS ©
Surpnpur ‘jun [eI8pa] B AQ ueyelIepun 2'¥ pue
uorjor yons Luy pue| Surqunisip 1'% puvjfunpy jo apo)) pajplouuy
"Me| s1y) Y souerduod a[qeoydde as1MIaYl0 10 ‘Gurgaedsuer) ‘3urpead spays ‘SMe [011U0)) uoTIn{[0g
armbar Aewr S[I08 JO UOI)BABIXS AUy Apenyualod ‘JUBUIBAOUL [10§ SOPN[OUT UOHONIISUO)) -I91B M 90anog jJutoduo) pue[iBy

‘suorjor
[eIpowad 8y} uo puadap [[im sjoedurt swerdorg Louady [B20]
[enjuajoJ ‘s18ymbe 1ajempunoad pue aje1g woyj Junnsay vary
wWoJ 93IeYISTP 9AT9001 LB pue [ios 1eonL) 9y ut yuswdojeas(y
YInos ayj} 0} 9318 9y} sIopIoq Leq o], a[qeodijdde “gaxe Aeq ay3 ut Juswdopeasp Lue ‘JuawIpas — UOTISSTWWIO)) BaIY [BIIILI)
"Afuo Leq oyeadesay) og sorddy £Lrenuajod JOJ BLISJLID pur ‘Aeq 9y} JO U01}09301] ‘xorep Leg oyeadesay) ‘6T'¥T HVINOD
SYIBUoY UOIBUIULI®IS( sjuswaxmbey] UMD UVHV [e1uejog
Areurunpig

PIoLI-F 10] SPaIopIsuo)-ag-0], pue suopjeniay els ¢’ ATAVL



3-21

‘s[eod [eIpouIax

J9yinbe 10f ajerrdordde pue jueserex
aq Aew jnq ‘dey ay) e a[queordde
are STOW "T0P0°92 YVINOD

ur G Y3 4q paysIqe)se

s J9jem FUnULIp IO} spIepue)s
PopULWIUIONal J0 AI0TBPURT PBIOXD
0} £y1jenb Jojempunoid [rinjeu 9}
98TBD J0UUED §a35BM O [esodsTp Jey)
oje3s sagjinbe 1 adL], 10 suorpvnIax

r0dg> st
06-WNIjuoIs

mw@:oﬂﬂ
-0TpRJ 3PBUIUBUL

Jinod og UroJgj 8)aq §S0IK)
rod 61 eydpe ssour)
L00°0 QUIIAYIR0IOTYIT(T-T T
S00°0 HTIOHL
Q000 apLIo[oRI}9) UOqIR])
§00°0 UQZUIg

10°0 umtueag

00T ajel3IN

G0'0 peo]

S0'0 oTuasIY
(/sw) TOW AU EIu0])

:opnur A11ANIBOTPEI pUE ‘S[BITWIYD
orueSI0 S[1)B[oA ‘SIULYFOWO[BYLL)

sy, "60°20'80°9Z YVINOD ojerrdoxdde 18303 ‘s&xousydoro[yo ‘suoqred
Aq peuyap se sIaymby 1 adAj, pue juBAd[I -0IpAY P9IeULIO[YD ‘s[ejow X0J STDN
a1e 9318 9 Swikrapun saajinbe oy, Arenyusjod juaurliad ‘StwesAs I3jem AJTUnwWuIoD 1o,y I1BM 10°'%0'9% YVINOD
S{IRWIY UCTJRUTULIYS(] sjuawaImbayy WNIpaA AVHV [Bruaiod
AreurIjarg

("u0)) Z'¢ AI9V.L



3-22

6°¢ SlqBL

299G -ejqeoirdde aue ‘sprepue)y
£11end) 398 A\ [BISPO,] Y] uBYy
JueduLI}s 9I0UI JI ‘pUB SpIBpUR)S
9[eedI0jUl aI8 BLISLID K}ijenb
I1938m 91y "Aeq oyesdesoy)) sv

0100
4000°0
€00
€200°0
100°0

9200
G000
¥10°0
€¢00°0
1000

- unfIngray,
120 susydexof,
01 sdDd
LE0'0 uLrpuy
€10 Lada
€1 UuppRIp-uLplY
A1 \S ﬂNBm
— unyAnquy,
eL0 osuoydexoy,
4 sg0d
810 ULIpU3[
T1 J1ad

g€ ULIp[eIp-uLply

J2IDM YSaLy

[[eMm se ‘szoant zopmoduny) pus ysng JtRoIYH NIy juBuIElvoy
a1y} Surjeururejuod aq Aeur 9316 93 4q (/30 prepueig
pojoeduir 1oj3em asneoaq o[qedldde alqeordde
A[reipuejod are syuswaambor asay, A[renyuazod BLIBILIY) O0UBISqNG O1X0], Ie M 20'80°9Z MVINOD
syrewa)y uorjeUruLIae(] sjuswembey wmrpa AVIV [enusjog
Areuruinjeng

(‘3uo)) z'¢ A'TAVL



3-23

9[qestdde

Aferpuajod aae sjuswaLnboL

o) ‘sny) ‘Aeg ayeadesay)) 0}

PUB S9LIBTN)SO 0M} 8Y) 0} padreyosip
8q 01 FUIMUTIU0D BB PUB U 9ABY
sjueIn[og 9718 o) ayrod 03 AW
ST 91 9I9YM UOTIBIO] B Ul jueinjjod

® jo 3uwmerd ay) ‘1o o818 93

Jo saiajem o3 queinjjod Lue yo Fur)rws

"Juade
aaejrem [eo130[01q J0 ‘[BOTWRYD
‘Testdojorpea Aue Jo 9dxeyosip oy, g

‘swstuegio 9y}
UO $709]J9 [BIOTABYI( SNOLISJO[ap
aonpoxd jey) seourysqns “q
. I0 ‘IojeMm d0eLINS
3} ur swsuedIo jo aji| pejoodxa
a3} duump sjunowe 91X0}
07 9jR[MUNOIB JBY} S9IUEISqNS ‘B
Surpnout sjunowWE X0}
ur juejnjiod Lue Jo 93I8YISIP 9Y], T

J0 ‘Guyds ‘uorjonposjur ‘uorippe oiqeoridde
9y} se pauyep st ,231eYISI(, Arenueiod '$3.1eYISIP PONqIYOL] 1918 M £0'80°'9¢ HVINOD

(e8easae
Aqyuowr) oG

0g1> Ayprqang,

9899 Hd
(193803 ST JDAYIIYM
‘Iojem 9oRJINS
9} Jo sunjeradwo)

jusIquIR 93} 10) 1,065 aanjerodway,

/8w < UdZLX0 POA[OSSI(T

BLILI)) Iojouered
11 pue | sassey) 9s[) pareudiso(]
0} Jywadg BLIDILL) L)[end) Jo1ep
SYIBWaY UOYJRUTULIBIS(] sjusuIambayy WNIPOA VYV [Brusiod
Areurut[aag

(uo)) g'e H'IdV.L



"uorjor

3-24

"STom

[eIpouwel JULInp S[[oM JO UOI}ONI)S a[qeordde Butuopueqe pue ‘Funeredo ‘Gunonags I97eMm
-u0v 9y} 0} ejqeoridde Ljerjusjod A[eryue)od  -uod ‘Fur{felsur 10y sjuswsIinbal {eiouay) -puno.ry) $0'70°9% IVINOD
'§0359qS® JO
's31d aaow guisodsip pue Furpuey J10j paur|Ino sre
I0 9U0 Ul Jo Pasodsip usaq oaBy ABUI soanpasoad ‘os[y -juauIejeqe s0)saqse
$0159qSe ‘OS[y “Pamo][0] pue JouUl aq J0J §9INJBJ [0IJU0D pUB SUOTIIPUOD
0} 9ARY [[I4 souljepnd pue spiepue)s axmbaa spiepue)s pue seUlEPINL)
9} ‘sojseqse urejuod gJ 9yl o[qeorjdde "UOIJBUIIRIUCD SOJSS(SE I0J PIMO][0] 3]
pInoys ‘uorjoe jeIpawad syl JuLmq A[[eniu9)od  4SnUI SjULWBIMDII U0I309301d JOHIOM [[V Iy 12°11°9% IVINOD
‘suonjor jeaaj-pue-dund pue ‘98aeyastp a0 syturzed
JUaUIIear} NIIS-UL SB Yons ‘suorjoe dunsenbaa 1oy saunpadoad seurIno osyy
[BIpawax wioy Sun[Nsel SUOTSSTUID opqeordde  -areydsounje ayj 03 sjuejnjjod Jre 91X03 jO
KLue 01 ojqeoyjdde A[enjusioq Ajferyuajod adaeyosip ayj 10} sjuswedinbad [rIoULY) ay ST'1T°92 HVINOD
‘so1jIAIjoR JUtAOWE IIED
19430 10 UOTH[OWSP SULInp pPajjoriucd ‘uoniowep Juump
9( Jsnw Iv)jeW 2JBNOTLIR] [0IIU02 JSNP 10] S[BIWBYD J0 IIJBM JO
(6e1 ‘d ‘10°11T°9g 10d) II] voIYy u® asn ‘o1 louloqare Jururodeq wogy J9jjeur
peuLIa} ST JBYM Ul J2INO0S pauyuosun juvaaad 03 uaye} 9q 3snuw suorjnesaad
ue s1 9918 oY, "ddM Pue Jdl 9[qeuosear ‘uoronaIsucd pue Jurpuey
a1y} Jo osn LHusdrewe Jurmp pue S[BLUISJBW WOgJ J9)jew aje[norjred
18TX0 ABWl ()X[() PUB SYM ) 219ym 10 ‘pes| pue ‘epIxoIp usdorjiu
SOYSIBW 9Y} Ul INII0 ABW SUOISSIW oreudordde ‘@pIxoIp Injns ‘Y-$Z 01-Wd 10J 10Ul 8q
[e1ju9j0 ‘SUOISSTUI® JO 80INOS pue jueAdel 1SN seul[eping pue spiepuess £jifenb 90°11°92
' ugaq sey 9118 9y} “sed oY) Uy Aeyualod IIe judIquie jeuoijeu paydepe-ajerg Iy pue ‘e0'11°9% ‘10°11°'92 YVINOD
SYIRUdY UOBUIULIS)B(] spuauIaImbay wmnipaw WVHV [e1Iuslog
Areurwrpag

(‘ruo)) ¢ A'1dVL



3-25

'sjuenjjod Jre snopiezey

Jo resiadsip pue uoOrBRUIWBIUOD
J1ajempunod o} A[dde sjuaurermbau
959Y) ‘OS[y °9)SBM snoprezey
Pa181] 10 D1ISLIOJOBIBYD §8 UonIUyep
103 sajisinbaasad ayj sjeow 9318 oY)

"91SBM SNOPIBZBY PIISI] JI0 JIISLISJORIBYD
Kue pue seour}sqns 989y} JO

Aue jo seanyxiwt 1o ‘yuarpasdur edpurad
JI0 BA1JOR II9Y) SB §90URISNS 959Y] JO
Aue Furaey SYM D) Arejiua ojsem

‘L ‘(prejsnur anypns) (TH ‘(e3swepe) W
‘(NS T XA ‘(drwios) (Y (urres)
€D ‘(Unqey) vi) s[edrweyd ay3 apnout
$9)JSEM SNOPIBZBY 9INOB POISI[-PUR[AIBIN
'L304 PU® ‘9204 ‘€204 ‘3504

‘1208 ‘0504 $9158M snopiezey VdH
Bururejuoo seArsojdxe ajsem Jo (1O/HO Jo
uonqryord pue uoro9l0ad I9jempunotd
apnpur spiepuelg ‘seryioe] [esodsip
/odelo)spusamIjeal) 9jseM snoprezey

Jo s10jea0do pue sisumo J10j pajussaxd
aIe spiepuels ‘os[y "9jsem snopaezey
Jo s1eaodsuery pus s101e10U0g 0}
a[qeoi[dde sprepue)s juasaid pue ‘9jsem

e 918BM 93 JI SUOIOB [BAOWSI AuB a[qeordde sNopIeZRY QUep ‘91SBM SNOPIBZBY a)sBMm
09 o[qeordde aav sjusweimbal asayy, Aeryusjod 18] pue AJijuepl suonje[ngdal 9say], SNOpIBZBY] G0'10°€1'9% YVINOD
‘suonendar
2591} mo[[o] Isnu ‘[esodsIp 9318-u0
‘pemo[[oJ 2q jsnw suorendas J0j K31[oe) Sursseoord 10 uonye)s J9jSULI)
9893 ‘(30' L0 7098 YVINOD ® §® 308 }BY] §9)18 ‘Os[y -aunsopojsod
Aq pauyep se) 9jsBM oY) Bursssooxd pue 21nsop 10} seanpavoxd Furpniout
Io/pue ‘FuLLidysues} ‘SUI[ypuB| a[qeorjdde ‘Jrun paseq-puef 8 Ul 9388M PI[0S
9AJ0AUI UOTJOR [BIPaWIAI oY)} pP[noyg Aeyusjog Jo 3uisodstp x0j suonje[ndoa [BIOUSY)  9J5BM PIOS 107092 HVINOD
YI[eay uewiny 309j)8 A[9sI0Ap®
9SIMIBY10 10 gFT 11ed YA 0¥ Iepun
suonrNiox 1038m JuryuLip Armewrd P
Aue 3o UoKje[OIA B 98BI LewW JBY) ed 4D 0F Iepun suonjenSel [013uo)
SIUBUTWERIUOI UIBIU0d suonosfur yons uopoalu] punoidispur ayj jdope
Ju ‘suorye[ndod esoys Ym sousrdurod suonpe[ndax purlre]y -juaurireda(g
asambau pinom asjempunoisd aqeordde a3 Jo Teaoxdde a9y saxmbaa J938M
07Ul 5I9)eM Pajeax) jo uorrafurey] Aeryuajod s1gjem punosdiopun 03 931ByoIsSIp AUy -punoiy) 720°80°9% UVINOD
SYIOWIY] uonBUIUWLI}S(] sjuswaambey wnipey YVHV [enusjod
Areuruataag

(yuo)y) z°¢ A'19V.L



3-26

(8861 “PI DAV ‘403u0p

Suuesur8uy pue jusurdo[asd(] Yyoasssey]

[earwey) AuLry “§'(}) 6663-16631

oLy senpIsay] pue 66631-1663

8T'20°€1°'92 PU® LIT'Z0°€T'9¢ HVINOD

£90UN0G dYI0odg WIOI] 9SBA\ SNOPIBZE]

S€ S[RLIDIBIA £101Ng [BOIWSYY)

pmbry pejeurwrejuods(g jo Sunsijeq

ay3 jroddng o], ‘[090301d oY) J9pun
lesugya(] [eITWAY)) JO 9jnIIsul

Yoareosdy [BIIPIN/DIV AWIY 'S’ e

10 DV ‘9retooaai(]
aoURINSSY 1ONpos] AWIY ‘) e

{1ejua)) Burissurdug
pue juetudo[aas(] Yoreosay
[eormay) AuLry "§')/OdV AWy 'S’ 1 e

:Buimof[o] a3 e poBaI} usyM 3dooxs
‘5935BM PIISI[-9A0QE 9} JO JUSUIIBAI) O3
WOIJ SONPISad SIPN[OUL §90IN08 xj1oads
UWIOI] 935BM SNOPIBZBY PIISI-pus[LIey

SYIeway

UoBUIULI}R(] sjuswaxmbay
Areurwarjorg

wnrpapy

AVHV [enusiod

(3u0)) z'¢ A19dV.L



A[duroo [[im uonor

[BTpoWaL AUR YIIyMm YJim uorpoaroxd
JayIom X0} sjuswaanbax ajn)nsucd
Aoy ‘roromol] ‘ssedoad Yyyv

a3 jo j1ed SB J9AIRM 0 jUsWUIR)}R
J0J uorjenjeas o} efqns

j0u 1B syULWAIINbal 9s9Yy3 ‘qON
ayy ut peredmuoad se ‘paumbai
Apyoatp st eouerdwod s1q)

asneoag -A[dwoo pnoys suoroe

ssuodsar yIDYHD (1€ Yorym
YIM (MEB[ [BIUIWUOIIAUS UE UBY)

3-27

‘Kep utw-gT 1od vgp GTT
01 958AIOUT S[9AS] O3 ‘@Insodxa

Jo sowr} Surseatdop yum ‘Aep y
-g ue Joj (asuodsox mo[s) Vgp 06

(3560161 YAD 62]
[0TIU0]) [BIUD WILOIIAUG]

Jejed) me[ uorpadjord sefopdure ajqeordde ST 9S10U J0] [949] 8ansodxd pue yijeey [euorjednoo(
ue jo jred aae sjuowadinbea asay g, Ajrenyuajod [epuoryednooo oyqisstuaed oy, Iy 9SION - ‘spaepuels VHSO
‘uojoe
[etpawal ® Jo uonyejuswarduwl
woj NS P[Nod jeY} SUOISSTWS
pes[ 3uI[[or)uod ut passaIppe aq “x9jaenb repusied
[[Im £A5Y3 ‘TOASMOJ] "SUOTIRIJUSIUOD QU0 I9A0 POJelsAr UBoW
JUSIGUIR U0 SUOT}RJIWI| [BUOIBU OTjouWIILIB WNWIXBW mE\wn |
ale £9{) ‘I9y)ed SUOISSTUId ojeurdoadde st ‘peol [ejuswrele se ‘spunodurod
oyoads-90anos 03 £[3oaa1p pue JueAd[al §J1 pue pes| I0j parepuels
A1dde jou op sjuawaambax asay], A[enusjog Y] ‘suonIpuod dA0qe Ay} J0J 8Y Iy peo1
.mﬁ\mn 0g JO uegew dNel
-{jLIe [eriuue ue I0 mE\un 0S1
"UOTOR [RIpOWAL Jo uoneIjuadu0d adeiaar
B JO uonjejusuwejdwr woly Jnsax U-g © poooxe jou pnoys O1-Wd
pPInoo jey; suorsstwe 9je[nored ‘JusuruTe}jRUOU e pajeudisep
Fur{[oIjuod Ut pessaIppe aq ST BaIE O]} Y1y J0] jueinjjod (0 1ed YAD 0F)
1M £9Y] ‘IOABMOJ] SUOTJBITUSIUOD pajenIal e jo 1£/5U0) ()QI< spiepueig A)fend
JURIqUIB U0 SUONBIIWI] [RUSHIBU 10 jueinjjod pajeniel ITY ULy AIepuodsg
are Koy) ‘I9y)ed SUCISSIUID aredoxdde Aue Jo IL/5U0) ()GZ< SIWD pue Arewni [euocneN
oywads-s0anos 01 £[3ea01p pue jueAs[pd  Jeq) [(B)ININQE TS HAD 0F 298] Japyeur NZPOL-TO¥L OSN &9
A[dde j0u op sjuswexinbal 9891, Arenuajod 90108 A1RU0IIRIS Joleur B J0,f Iny 9)e[MOIIIR  PpopullIe SB YOy ITy ues[))
syaewoy] UOIJBUTULIB}O(] sjusurarmbey WNIpsp — jUBUIKIBIUO)) SYVHV [Bnualod
Areurwt[arg

sjuowdInboy oyroadg-juBuUIBIUO)) [BTIUIOJ — PIRL]-[ I0] SPIISPISU0))-3g-0], pue suonendoy [eiepsg ¢£'¢ A 1dV.L



‘poredmuoad ueysm suorerdox
pa1mbal aae pue ‘(s9318 uorjoe
VIOHHAD e Adde jou op e

19s 8[049] Y3noUj[e) PIIOPISU0d 3q
pnoys SO AIepuodss pue sTON

203 (09T Hed Yd €9 pue L6 3ed
A $G) somu pesodoad ‘os[y “I918M

Sunjuup a0y 9sn [erjusjod aABy 9IS

3-28

‘weyshs xagem oyqnd
® JO J9SN. 9jeWIIi[n 9} 03 AII3IIp

(8¥1 3red Y40 (p) suon
-g[n3sy Jorep| Juryurig
Arepuojdag [euoneN

@ @TYT

ed Y40 0¥] suely
-gngey Iojep Sunjuri(y
Areuiag jpuoneN

9] Jepun s1vjmbe psjeururejuod ojeuidoadde paIsAr(ep Jojem Fur{uLip J0j (e39-66 1d
asnedoq 9jeudordde pue jueas[ox pue jueAd[ax SO Arepuodss pue s 10) ‘0O0E OSN ZP)
Areryuajod axe sjuswmoeamnbal asoy], A[renjuajod €91 pue T¥1 s1ed HiAD 0 998 JeM Auy 1oy 19jep SunjuLi(] 8jesg

"9210U J[qISiA B Jo Junysod

yum Jydem 4q wdd g 03 J0

(Seale S59008-pajILIISAI J9Y30 I0]

se) 1ysem Aq wdd gz 03 pauesp

9q Jsnur [10S 9y} ‘suoTiBISqNs

[eouoale J00pIno e spids

104 sg)d wdd 1> Bururejuod

[108 31 Juy[yyoeq pue ut of jo

wnwrar e Jurpeaedxs £q jydrom

Aq wdd (1 03 pejeurwIRiUOIOP
aq £feuw [10§ paJRUIUIRIUO]) (3192 2ed
'sg0d wdd > Jurure3uoo [ros HAD 0%] suoniqryosg
‘uorjor [RIpOWAL 9Y) 0} ajerrd )M Pa[[g¥o8q pue pajeABIXad 98(] pPUE ‘@uIoWwwo))
-oxdde pue JUBAS[OI PRIIPISUCD aq 9snuw voaw [[1ds o) wIym 108 ur uonnqrusyJ ‘Surssoedord
aq Aew )1 ‘Toaemol -oqqeorydde ‘(seaqe eryuapisar 3-9) seaaw ‘Bunmjoeynuely siAusydig
jou ST 41 ‘90uay “uemarinbax sty ajeLidoadde §53008 -pajoLIjsatun ut sg)d pajeulIo[yaLffod ‘(‘bes 10
Jo o1ep 9AmPape ay) pspadaad aaey pue jueAs|al wdd (gg< Y)m pajeurueiuod 69116 "1d ‘629%-109Z DSN
pinom 9318 a3 je s[iids yons Luy A[reryuajod s[BLI2jeW Jo S[{Ids J0,] oS sgOd GT) pepuawie st ‘YOSL

SYIBWAY uonBUIULIe( sjpuswdImbayy WNIPSJ  jUuBUTWRIUO)) SYVYV [Bnuslog
Areurwipead

(o)) §°¢ A'IdV.L



3-29

-uio8uo

ST UOTBZLIDJOBIBYD JOULINJ
‘peo[ 9[qeyoesd] Jo ddussaad
ay) umoys aaey sajdures omj

.10 9U() "9ISBM 9)1S JO JuemedruUR

"19¢ 38d D 0V 995
SIUBUTWRIUOD [BISADS 10§ 1D,
Aq pauyap se ‘AN[Iqeyaes] (¥)

J0 ‘A11A13080 () ‘AJTAISOLIOD (Z)
‘“L311qelrusy (1) §31 Aq pauruiIsiep
ST 9)SBM JTISLI9JORIBYD ¥ "9ISEM
J1ISLIIOBIBYD B JO 9)SEM PIIsT]

B J9II0 “9°'T ‘9jsem snoprezey

(P)YO)T9Z HAD 0%
$91SeM PYOS
{("bas 10

pue uoyezLI}IBIEYD ) aqeordde B ST 1 JOYJoyM JUIWIa)ep ajsEM ‘1069 OSI Zp) pepuswe su
03 o[qedrjdde st Juewaambag sIyy, A[eniuslod 0} Pajen[eaAs 9 Isnuw sem y pios Auy Yoy [esodsi(q @1se |\ PIOS
‘ojetrdoadde pue
JUBAS]OI 9 P[NOM BLIOILID L)1jenD
J9jBM [BISPA) 8} UBY) J9Yjed
pIepuejs 9je)s oY) “JuBUITIRIUOD
usaLd e 10} piepue)ls £ienb
J97eM [BOLIBWINU B pajedmuwoid
SBY 9)B)s B JI "PIUISIUCD SI9jeMm
8} JO 8SN PajBUIISIP §,918)S 9] Ul
pepnjaur ospe st 3urysy jt 1o Lddns
J199em 21[qnd B SI pauIsou0d I9jem
9y} J1 sreudoadde pue jueassar aq ¢y 91qe], ‘231 Med
Aewl A9yj ‘I9A8MOY ‘J9jeM 9oRJINS HAD OF @08 -oyif oryenbe (ZZ1 Wed 94D op)
10] spaepue)s £jenb aojem 108 03 pue yiesy uswiny Jo uo3oajoxd BLIDTLIY) ANT[BNY) 1978
JUSWIILIDA0S [RIDPIJ I} pUB $938)8 3y} 10j paywads a1e rojem Y(9LET-T1S3T OSN £8) PV
Aq posn saur[epmd a[qesviojusuou 99BJLINS UI SJUBUTWIBIUOD JO JST] Iajep ues) “poy [o13u0)
axe BLIdILID AN[enb 19jem [BIOpS]  PoISpISuU0d 8q O], 3uo[ ® 10] SIIWI] UOIIRIFUSIUO]) I M Auy uonn[[od I9IBA\ [RI8Pa]
SHIBWAY UOI)BUTULIS)B(] sjustexmbay WOPO)  JueuImBIuo)) SYVAV [B11u910d
Areurwarasg

(‘o)) ¢'¢ A'TdVL



‘uorjoe [erpewer v Jurnp a[qeoidde

3-30

feyqey [EoNLD

Lue Lyipowr L[9SI0ApE J0 £0.0)89p 10
soads paraduepus Jo pausiesiy) Aue
Jo 80u9)STXa panunuod syj azipredosl
0} AP¥1] jou st Asudde ay) Aq Jno

[(DZ0E9 I 0F
‘0¥ LT HAD 09

Ajreryusjod aq pinom juswermbal ayy ajqeardde pelLIBd 10 ‘papuny ‘pozLIoyine uore ‘PS1-1€9T DS 91] pepuaure
‘4s1x9 1BjIqBY 10 saeds yons pmoyg Arnualod Aue 1BY) 2INSUD 1SNW S9IOUSTe [eIopay Auy se “poy samadg parsduepuy
*4918183Y JUOIIDN )
UI UOISN[IUT I0J POJBN{eAd 9 Jsnw pue
‘uorjor [erpewal e Julnp a[qestdde ‘pautejuIBW pUR ‘paIo}sed ‘PaArrasoid (TOE'9 9AD 0¥ ‘E6STT OH)
A[renuejod aq pnom juaweimbal o) a[qeordde 9( 1SNUW §90INO0SA [BING[ND pue JUSUWIUOITAUY] [BIN}[N]) 8Y) JO
‘payTIuIPI B §9IIN0SAI YoNSs pinoyg Alpenriuajod ‘1ea130[09BAIR ‘[RINIIVIIYIIR ‘OLIOISTH puey JuswRoUBYUS pue uonJelolg
‘uorjoe perpswal e gulumnp afqesrdde '$901n05a.1 [BOLF0[08RY IR J08JJE P[Nod
Ajreryuajod aq pnom juewaibal o3 ajqeordde SpUB[ UBILIDUIY 9A1BN 10 arjqud uo [()0LY DS 97] 19y U019
‘POyTIUAP 9q $90IN0SAI YINs Pnoyy A[enpualjod UO0II0R UE JI paure)jqo aq jsnw jwred y puey -01J S92In0$9Y [8IL30[09BYIIY
‘poarssaad oq gsnuwr weadoxd a0
A1A1)08 PosUdI| A[[RI9PI] 10 ‘PIISIsSSe [#L1 7038 88
‘uorjoe feipswal B guLmp afqesrdde A[[e19pa) ‘TRISpa} B JO J[NSAIL € §€ ‘16%-26 "1d ‘®)10€°9 HID OF
Aqrenpuajod aq ppnom jusurexinboax ajqeoijdde pakoxsap aq Jydiu jey) viep jeotdofo ‘69% DS 91) 19V UOTJRAIISIL]
93} ‘peyTIuapl 9q vep Yons puoysg A[eyUalog -9RYdIE pUR ‘[BOLIOISTY ‘[BILIOISIYDI] puery OLIOISTH pu® [eoL30[09BYdIY
*S90D]J ILOISIE
Jo 4vps183Yy ToUCHDN O} 10F B[31P
J0 Ul papnjoui 109{qo 10 ‘vanjona)s [008 1ed 4D 9¢
‘uonor [BIpewar v Juump ajqesridde ‘Buippmq ‘o318 “po113sIp AUB I0j JUNOIOE (PT0E9 HAD OF “bes 1o
Arenyuajod oq pnom juaweainbaa ey arqeordde 0JUT UaY®) 9( Isnur Juryelepun 0L¥ DS 91] pepuswe se 0y
‘paynuept oq Ljxedoad e yous pnoyg Aqreniuajod po3sisse L[[elapa) Aue Jo 19939 9y, puery UOT)BAIDSAIJ JLI0ISIH [BUOTIBN
"UOIPOR [BIpOWAL B ‘sjoreduil 9sI9ApR plOAR 03 pue|
Suump arqestjdde Afjeryusjod aq pnod [eI10pe} uo pearesald oq 1snw ‘syrewn [(®)T0€'9 YD OF ‘L9¥-19¥
jusweinbarx ey ‘@oanoses franjnd ejqesrdde -pue][ [eInjeU pUuE $3}I8 pue sFurpjng OSN 91 ‘€e-1E¥F DS 91) 1V
B S8 Payj1juapl aq 9318 s1Y) piuoys Aenusjod JLIO)SI SB (ONS ‘S90INn0sad [rInjny) puer §091g JLIO)SIH oy L)mbnuy
sIRWeY] UOTJBUTULIONO(] sjuewanboay uon eI SYVYV [eriuelod
Axeuruijig

syuemaanboy oyroadg-uoijero [B1IUd}0J — PPLI-P I0J SPAISPISU0))-9g-0], pue suone[ndoy [erdps] ¥'¢ A 1dV.L



3-31

'§18IXa 9AljBWIa)[8 a[quonjovad

B JY §pUB[IOM UT UOTIINIISUOD

Mau Jo j1oddns 9yj pue spue[jam Jo
SSO[ 10 UOIIONIISIP 9} Y} Im pIjeIdosse

ajqeordde sjpoedunt ostoape Lue ‘siqissod juagxe (06611 OH)
"eaIe PajIdye 93 Ul ISTX0 SPUBR[ISM A[enyusiog ay) 03 ‘ploae Jsnwr s90usTB [BIapa] SPUB[I9M Spue[lop JO Uogoej0Id
"urerdpooyj & jo yuswdo[aAsp J0a1rpur
pUB 300ITp YIIM pajeposse sjoedurr
“urejdpooyy a[qeordde astaAper Aue ‘elqissod jusIxs WINWITXBW (88611 OH)
JIeak-Q0T OYJ UTY}IM ST 9915 3y, Areruajog 9Y) 03 ‘proAe jsnul satouade ferspag urejdpoo(q JuowaSeuey ureydpoorg
‘Apoq 197eMm
J9Y30 10 Urgaljs Lue Jurosye seaaw jo
-a[queordde uonjeoyIpowt Lue J0 £poq J33BM IO JO
£qreryuajod sq pinom jusmaambaa wedaIIs Aue Jo (SU[aUUBYD JO UCISIOAID
Y3 ‘uoryos [BIpowad ¥ SuLmp “8-9) uoryedyIpour Lue sozLIGYINE
paanbal aq s91poq I998M Juroaye 10 sesodoad Louade 1o jusunjredop [(®)30€'% YD 0OF
SB3IR JI0 SITPOq J93BM J9Y)0 Lue ajqeordde [BI19pa) AuB USYM paimbal st §32IN0SAT PPP-1¥¥ OSN PI] 1V
JO WEBAIIS AUB JO UOIJBIYIPOW PINOYSY Lenuslod  SJIP[IM pus ysy jo uoroajoid azenbepy Auy UOT}BUIPION)) IJIPIIM PUB USI]
sHIRWaY UOIRUIULI}S(] sjuswaimbay uoIIBIO SYVYV [enuajed
Areurwurjetg

(‘o)) ¥'¢ H'IAV.L



3-32

"Ajdwod

[[I4 UOT)O® [RIPSWISI B YITUM IIM
uor3osjoad Js¥IoM 10] sjuamarmbox
93M)135U00 KoY} ‘I9AMOY] 'Ss000ad
WVHV 943 Jo 3red se JoATRM JO
jusuIUTR}IE J0J UoIIBN[BAS 03 193[qns
J0U oI sjuamaImMbaa asay) ‘JON U3
ut pojednuwold se ‘paxmbar £[jasa1p
st soueidwod s1yj asnedeyg ‘K[durod

pinoys suonyoe asuodsal YIOYHD
1B UOIYM YIIM (MB] [BIUIIUOIIAUS UL

‘(sdDd pue ‘sojsaqse

‘ajsem aarjoroIpel J0j “8°9) Jurppuey
JOUIBJUOI/UINLID PUR UOTJBUIWIRIU0ISD
Surpnpur ‘suorjerado sjsem snopIezey
JOJ paysi{qe)se axe sernpadosd ‘uorIppe
uy ‘seakojduwe 10y werdoid yjeey pue
£3038s8 ® pue ueld asuodsax Lousdiowe uw
Jo juswdo[aaap ay) pue Jururer) J9Iom

(0T6T 3ed YD 63)
asuodsey] Louadiawy

pue suonjesed(

uByj} I9yjea) el uorjoajord askojdure ojqeardde 103 sjuswaambar axe se ‘paysiqe}se aie Juswaieuew 9)SBA\ SNOpIRZBE]
ue jo sjred axe sjuswarmbag 989y, £renusyod sjuswambal uorgdejold I9YIoM [BIOUSK) 9)se M 10} 8pIepU®IS VHSO
‘posn s1 juswrdmbe Aaeey ‘arBjjom adusn (‘bes 19 T06% DS ZF)
pue 810020 OX[(] Jo uorBuUOIep Lue 10 yjeay ezipaedosl yey) (s9131A1308 UOIOR juowdmba PY jusuiajeqy pur
uorjoe [eIpawad 8 dunnp ji a[qeordde s[qeorjdde [BIPaWISI WIOJ] }{Nso1 Pinoo jeys “3-9) Aaeoy uorni[oJ 9SI0N ‘pepuswe
Arenyusjod st yuowaambaa sTyJ, A[reyusjod sosIoU w0y pojoajoad aq jsnwr sqnd oy, ‘aonruola(] S8 30y [0d3U0)) SSION
“aonyejuswroduat
Suunp pessaappe 9q pnom (ssuodsax
[ids 103 “8'8) syuemoarmbaur Jusurired
oY ‘eswo STY} U] -9318-jo pajiod
-SUBI} SI 9JSBM SNOpIRZERY YoTUM
ur uotjor {elpawal Auw 03 juaurniad (£9% g
9q pnoo £ay) ‘1eAsmoyy ‘ssevoxd "S[BLISJBW SNOPIVZEBY JO §9sBa[al WAD OF) s9Isepm pIjog
YVHV 243 Jo jxed 58 J9ATEM JO JUOW X0 s[[ids jo sjordw [BJUSTIUOIIAUD Z181
-UIe3je 10] UorjenieA? 0} j09fqns jou a3} SUIZIWITUTWI 10} ‘9ISBM SNOPIBZEY -1081 DS 6}) pepuswre
848 30USY PUB ME[ [BIUSWUOIIAUD UB s[qeorjdde Surjrodsuer) 1oy seanpadoad are se se ‘poy uonelrodsuedy,
Jo 1xred jou arv sjuemxaxmbaa aseyy, Arenyuajoq ‘poysijqelss axw sjuswaambal oweusr)  uoryelrodsueL], [eL19)B]y sSnopaezer]
SYTeuay] UOT}RUTULIGS(] sjuswraambayy uonoy SYVYV [81usteg
Areurwarpeag

sjuswaambay 2y100dg-uoNoy [e1}UdI0J — P[OLI-L I0J SPOIIPISU0))-9g-0], pur suonem3dy [BIOPO] C'¢ ATAVL



"gVyV 43 © aq p[noo

‘831U SNOBURB[[AISIIN ‘X Medqng
183 UBSW [[IM P[3L]-[ I8 SanIANj0L
a0/g0 Buroduo ayj ‘uoryippe

u] ‘uopde [eIpawal B Jo adoos

a3 ul papnput 8q Aew ‘YHY Jepun
pauysep se ‘[esodsIp 10 ‘yusurjBoL)

3-33

"pooyy 1894-00T1 ® £q 9}sBM SNOpIEZRY AUR
Jo jnoysem jucasad o) peurejurewt pue
‘pajerado ‘pejonrisucd aq jsnw urejdpooyy
Ieak-0QT © U Pajeoo] Sa[Iv] (g)

pue j[nej 9A130¥ UE Jo (Y 003) W 19
UIIM pajedo] aq jou Isnul ssijifoe] (1)
apnpour sjuswalmbss uonyeso] “Jururery
Joxaom pue Funaodsa (Jurdesypiooas
‘suepd ssouparedaad (sueld LHousuryuod
£Lousdaewe {uoryBUIULIaEp AI[Iqedurod
a3seM ‘uoroadsur pus ‘ulisep ‘uorjeoo]

[(*-9)¥93
HAD 0¥] s9Ise M PUOS

{esodstp pus {(‘bes 30 ‘1069

‘ade101s asnuvoaq 9[qeorydde a[qeordde £1[oe) [esodstp pue ‘pusurjeaxy ‘ededols ‘odv1078 “Quamm DS %¥) pepusuis se
Arenpuajod axe sjuswraambax asoyy, ATenr1usloq 10J paysIqe3sd aie sjuewalinbal [eiousn -}eaJ] 9158 ‘poy [esodsi(] 9IsBM PIOS
RSN L
poaoxdde-yq e Juljjypue| ajsem [(P)T9L YAD 0O¥] suonlq
[¥O1W8YD 10 UCTIBIBUIIUT JAYJIS saXmbax -IOIJ 96[) pu® ‘90I9WIUIO))
‘U008 [BIPIWIaL wdd pg< sgDJ YIM pajeudrejuod ur uonnqrysy ‘Suis
a3 jo adoos ayj ut papnpour aq Aew [eLsjew Jo fesodsiq -ureidpooy -89001J ‘SurmiseJnuey
SOd N4 pajeuimIBIu0 aq LAvuI JBy) JIe94-0(Q ® UL PaIBOO] 9q 10U jsNUI sjdusydig pajeuLroyAiog
9)Is 9} WOJJ [vLI9jBW JO [BsOodsIp ojeridoxdde pue yons se payIew 9q Isnw a5eI038 (‘bas 10 ‘66¥-¥6 Id
asneoaq ojeLidordde pus jueaafax pue jueAs[ax J0j pasn £31[oe) oY) ‘patojs st wdd gg< [esodsip pus ‘6293-L09Z DSN ST)
Aennuajod axe sjuswaarnbal asoyy, Arenualod SO YIM PajeUTtIziu0d [BLISIBW UIYM o8e103s gDd pepuswe sB ‘YOS,
(®19L
YdD 0%] suonqrjoig
98] pus ‘sdrowrmro))
ut uoynqIysiq ‘Juis
-89001 ‘BunmnjoBInusy
s{fuaydig peyeuntoppAiod
'sg0d ‘('bes 39 69%-¥6 Id
J0J 938BM 9315 JO UOIIBZLIIBIBYD 03 a[qeordde 'SEOd YIM Pojeuiurejuod [eLijew ‘62931098 OSN S1)
a[qeorjdde oq Lvur Juewaambar sy, Arenyusjod 103 paxmbax axe Bupse) pus uoroadsu] 3uns9y gnd pepuswre se ‘YOS,
sYIBwey U0 eUIULINS(] sjuswaambay uoy SYVHV [enuajod
Areurwut(alg

(‘3uo))) ¢'¢ ATAV.L



"gaae adeao0}s Jo [esodsip
M3U B 0jUl 9)SBM 9}I§ JO UOCIIBPI[OSUOD
Aue Jo0 [gsodsIp sapnoul JBY} PRLY-[

3-34

"9JSBM PIISI[ 9Y) UI JUINIIISUOD BNOpIezZRY
oea 10j ,9130[0UY3) S[qR[TRAR PIjRI}S
-uaowap 3894, Y3 Aq 9[qBASIYIR F[AAT|
urejje JSNW JUsWIRaL) yong -oyerrd
-oxdde s1 souBLIBA £J1{IqRIEBOI] € SSO[UN
‘pajornysau st Jusuryear) sadoad jnogum

[(®)892 YaD 0%]
suorpPLIYsey [esodsiy pue]

{('bas 18 ‘1069

J8 Uonoe [BIpowaL Aus 10j s[qeoridde a[qeordde (SLIQop pue (108 psjeuImEIU0d “3°9) 9jsEM DS Z¥) pepuswie se
£reryuajod are sjuewraarnbax esoy], Arenusjod SNOPJBZEY UIBII9D Jo [esodsip pue] oy], [esodsip ajsep 30V [esodsi(] 91sBM PI[OS
'9J5BM STIOPIBZBY J1JSLIS)ORIRYD

§e uonruyep I0j saysmbax [(M¥9z
-a1d al) §]99UI J8Y) 9I5BM IS JO YID 0%) s93sep pProg
uonpejrodsuer) pue ‘efel0)s I9UTLIUOD {(‘bas 39 ‘1069
‘uonyoe [BIpawax ay) 03 aqeordde a[qeordde "UOLJIPUOd PoO3 UT pUB Pasold 9q SN OSMN Z¥) pepuowe su
aq Aew sjuomwreanbaa asayy, A[[E13Ud30d  9ISBM STIOPIBZBRY QI0JS 0) POST SIDUIBIUOY) adeio}s oyse M 30y tesodsiq 93sBA\ PIOS

‘spusmormbar mjewesed

oruediout pue oruedio 10y 9z Med

VAD OF 998 ‘pojusad st uonpdwraxa

U §S9[UN ‘JIWI] UOT}BIJUIU0I JBUIII[E

u® I0 ‘[9A9] punoadsioeq o9y uey)y

J9YS1Y J1 UOI}BIIUSOUOD WINWITXLUL PIISY|

B J0 U0TJBIJUSIU0D punoidyoeq Junsmxe
83 PooIXd 03 J0U ST JrUN payB[NIax (1)¥92 YA 071
NIWMS ® Surddeo ® yjuouaq 1ajmbew jsowraddn ayy ur $3JSEA\ PI[OS
J0 ururejuIBwl S9PN[OUT UOTOR JUSNJIISUOD SNOPIBZBY B JO UOIJBIFUIIUOD ‘('bas 19 ‘1069
[erpawal B Jo adoos oy Jt s[qeordde s[qeardde YL, NNMS ® JI0] paurejureur aq DS[1 2¥) pepuswe sy
Arenrnusjod are sjuswsambad 959y, Arenualod Isnuw wayshs SuLiojruows 193empuncig vy [esodstp o3sep 90y [esodsi(] 93sBAL PI[OS

syaBIey UOI}RUTWLISN (] syuswaamboy uonoy SYVHV [erusjog
Areurwrosg

1

(o)) ¢'¢ ATAVL



3-35

3.3.3 Location-Specific ARARs

Location-specific ARARs relate to limitations placed on the concentrations of
hazardous substance or performance standards established for particular locations. Relevant
locations could include threatened or endangered species habitats or other sensitive
ecosystems or habitats, wetlands, floodplains, or historic or archaeological sites.

3.3.4 Action-Specific ARARs

Action-specific ARARs are technology- or performance-based standards that relate
to actions associated with remediation of the site.

3.4 PRELIMINARY REMEDIATION GOALS

Preliminary remediation goals can be developed for the operable units at J-Field on
the basis of the existing information. These goals, which are in essence preliminary cleanup
levels, require information on the environmental media of concern, the chemicals of concern,
and the probable land use for each operable unit at J-Field (EPA 1991a).

3.4.1 Environmental Media of Concern and Potential Concern

It is useful to distinguish environmental media that are of concern and of potential
concern. A medium is of concern if existing analytical data are sufficient to show that the
medium is contaminated. A medium is of potential concern if the existing sampling data for
the medium are insufficient to show contamination, but sampling data for other media or the
site history indicate a potential for contamination. The status of the environmental media
for the eight J-Field sites is summarized in Table 3.6. Details are provided in the following
subsections.

3.4.1.1 Toxic Burning Pits

Existing analytical data indicate that soil and groundwater are environmental media
of concern at the TBP AOC. Surface water and sediments in the adjacent marshes are media
of potential concern. No existing analytical data show that these media are contaminated,
but the possibility of surface runoff into the marshes to the east and south, pushout of burned
soil and debris into the marshes, and general J-Field history indicate a potential for concern.
The elevated soil-gas contamination in the area and the possible existence of contaminated
fugitive dust indicate that the atmosphere may also be a medium of potential concern.
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TABLE 3.6 Environmental Media of Concern or Potential Concern
at the J-Field Sites

Concern (Y) or Potential Concern (P)2

: Marsh Offshore  Surface  Ground-  Atmo-
Site Soil Sediment Sediment  Water water sphere

Toxic Burning Pits (TBP) Y P - P Y P
White Phosphorus Y - P P Y P
Burning Pits (WPP)

Riot Control Burning Pit P P P P Y P
(RCP)

Prototype Building (PB) Y - - P P P
South Beach Trench P - - - - -
(SBT)

South Beach Demolition - - P P P -
(SBDG)

Robins Point Demolition P P - P P P
Ground (RPDQ)

Robins Point Tower Site P - - - P -
(RPTS)

2 A hyphen indicates that the medium is not of concern/potential concern.

3.4.1.2 White Phosphorus Burning Pits

Soil and groundwater are also media of concern at the WPP AOC. In addition,
offshore sediments are of potential concern. This conclusion is based on the shore erosion
occurring in the area (Weston 1992) and the observed elevated concentrations of metals and
TOX in unfiltered water samples only (USGS 1991). Any surface water in the area is also
a medium of potential concern. However, there are no marshes nearby, so marsh sediments
and water are not media of potential concern. The atmosphere is a medium of potential
concern because of the possibility of contaminated windborne fugitive dust originating at the
site, elevated soil-gas contamination, and the reported odor of the chemical agent CN in the
area (Nemeth 1989; Weston 1992).

3.4.1.3 Riot Control Burning Pit

Existing data indicate that groundwater is the only medium of concern at the RCP
AOC. Soils, surface water, and sediments, both in the nearby marsh and offshore, are media
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of potential concern, as is the atmosphere. The potential concern for soils and the
atmosphere stems from the elevated soil-gas contamination, possible contaminated fugitive
dust, and site history. The potential concern for sediments is based on the shore erosion in
the area (Weston 1992), the potential for surface runoff, and the site history.

3.4.1.4 Prototype Building

Soil is the only medium of concern at the PB AOC. Groundwater and any surface
water at the site are media of potential concern. The potential concern for groundwater is
based on possible leaching of soils at the site and the proximity of the site to areas with
contaminated groundwater. The potential concern for the atmosphere is based on the
possibility of windborne contaminated dust leaving the PB site.

3.4.1.5 South Beach Trench

~ No media of concern have been identified at the SBT AOC. The presence of a few
munitions fragments in the trench, the lack of any disposal history, and the low level of
chlordane (0.053 ppm) in a soil sample taken at the site (Nemeth 1989; Sonntag 1991)
indicate that soil is a medium of potential concern.

3.4.1.6 South Beach Demolition Ground

No media of concern have been identified at the SBDG AOC. Groundwater, offshore
sediments, and water are media of potential concern. This potential concern is based on the
past use of the site for HE munitions disposal in holes and the extensive erosion that has
placed the site offshore in Chesapeake Bay covered with sand (Nemeth 1989; Sonntag 1991).

3.4.1.7 Robins Point Demolition Ground

No media of concern have been identified at the RPDG AOC. The site history
indicates that soils and possibly surface water, sediments, and groundwater in and under the
nearby marsh are media of potential concern. (The absence of explosives or metals in the few
soil samples collected from the site [Nemeth 1989} is believed to be an insufficient reason to
exclude soils and other media as of potential concern.) The atmosphere is also a medium of
potential concern because of the possible occurrence of windborne contaminated fugitive dust.

3.4.1.8 Robins Point Tower Site

No media of concern have been identified at the RPTS AOC. Soil and groundwater
are the only media of potential concern. This categorization is based on the lack of
information regarding the use of the site for material disposal. The site was used as an
observation and launch site for rocket testing. A test burn of material, mainly wood
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contaminated with radioactivity, was planned for the site in 1959 but may not have occurred
(Nemeth 1989).

3.4.2 Contaminants of Potential Concern

At each J-Field site, contaminants of potential concern are those that have been
detected in samples at concentrations significantly above background, or that could
reasonably be expected (on the basis of site history or use) to be present in significant
quantities. Tables 3.7 and 3.8 summarize the contaminants of potential concern identified
for the J-Field sites. Each table is divided into two sections. The first section lists
contaminants of potential concern based on sampling data for each environmental medium;
the second section gives contaminants of potential concern based on site history and use.
Entries in the second section are not associated with specific environmental media because
they are not based on sampling data. Surface water data are not included in the tables
because relatively few contaminants were found. Where contaminants have been found in
surface water, the contaminants of potential concern are the subset of volatile organics listed
under the "groundwater" heading in Table 3.7.

The information in the tables can be combined with a conceptual model for each site
to determine the potential contaminants of concern for each environmental medium. For
example, each contaminant listed in the soil-gas column would be expected, on the basis of
site geohydrology, to be a contaminant of potential concern both for soil and groundwater.
The table entries are discussed by site in the following sections.

3.4.2.1 Toxic Burning Pits

Analytical data show the presence of many contaminants of potential concern in the
TBP AOC. Extensive plumes of soil gas contaminated with chlorinated solvents, aromatics,
alkanes, and other organic materials that apparently originated from the TBP have been
detected. Soil samples show high concentrations (up to 2.6%) of lead and lower
concentrations of other metals. Low concentrations of VOCs (including TRCLE) were found,
as were PCBs and some pesticides. However, it is reported that the pesticide measurements
may represent "false positives" (Nemeth 1989). The trace amounts of BNAs detected in the
soil do not justify listing them as contaminants of potential concern.

Analyses of standing water samples from the TBP AOC show lead and possibly
mercury as contaminants of potential concern. Groundwater data show that many VOCs are
present at sufficiently high concentrations to be contaminants of potential concern. Several
of them, such as 12DCE, TRCLE, and vinyl chloride, are present at concentrations well above
the federal MCL values. Metals, such as lead and arsenic, and nitrate are also present at
concentrations above federal MCLs. Cyanide is also present. Mustard degradation products
(up to 21 pg/L thiodiglycol) and explosives (up to 213 pg/L nitrocellulose) have been found in
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TABLE 3.7 Preliminary Identification of Contaminants of Potential Concern for the
Toxic Burning Pits at J-Field?

Based on Analytical Data

Soil Gas Soil Groundwater
Trichloroethylene Arsenic Arsenic Ethyl benzene
Tetrachloroethylene  Cadmium Nickel (?) Toluene
Dichloroethylene Chromium (?) Lead Chloroform
Trichloroethanes Lead Selenium Carbon tetrachloride
Alkanes Mercury Zinc 1,1,2-Trichloroethane
Phthalates Zinc Nitrate 1,1,2,2,-Tetrachloroethane
Heavy aromatics Trichloroethylene Cyanide Vinyl chloride
Petroleum hydrocarbons  Sulfate 1,1-Dichloroethylene
PCBs PETN tr-1,2-Dichloroethylene
Heptachlor epoxide Nitrocellulose Trichloroethylene
Other VOCs RDX Tetrachloroethylene
Other pesticides Nitrobenzene Sulfone
Cesium-137 1,4-Dithiane
Strontium-90 1,4-Oxithiane
Benzene Thiodiglycol
Chlorobenzene

Based on Site History

CWAs Degradation products of CWAs
VX HE munitions
Mustard Explosive-related compounds
G-agentsb Chlorinated solvents

Incapacitating agents (CS, CN) Smoke munitions (FS, FM)

& A question mark indicates status uncertain.

b G-agents are the nerve agents GA (O-ethyl-N ,N-dimethylphosphoramidacyanidate [tabun]),
GB (isopropyl methylphosphonofluoridate [sarin}), GD (pinacolyl methylphosphonofluoridate
[soman]), and GF (cyclohexyl methylphosphonofluoridate).

some of the wells near the pits. The radioactive species cesium-137 and strontium-90 are
listed as contaminants of potential concern because elevated concentrations (up to 172 pCi/L)
were found in three wells (P3, JF51, and JF73) (USGS 1991).

The site history indicates the potential presence of additional contaminants for which
sufficient analytical data are not available. These contaminants include CWAs such as VX,
G-agents, mustard, and incapacitating and smoke agents, as well as CWA degradation
products (Tables 3.7 and 3.8). Although most of the CWAs disposed of at J-Field are expected
to be degraded by now, they are included as contaminants of potential concern because of
their extreme toxicity and their possible presence in UXO.
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TABLE 3.8 Preliminary Identification of Contaminants of Potential Concern at the
White Phosphorus Burning Pits and Other J-Field Sites®

Part I: White Phosphorus Burning Pits

Based on Analytical Data

Soil Gas Soil Groundwater
Trichloroethylene Barium Nitrate
Tetrachloroethylene Chromium Cyanide
Simple aromatics Lead Dinitrotoluene
Other hydrocarbons Zinc Nitrocellulose
Nitrate RDX
Petroleum hydrocarbons 1,3-Dithiane
Aromatics (?) Thiodiglycol
Cyanide 4-Chlorophenyl
methylsulfoxide
Trichloroethylene

Based on Site History

White phosphorus Other chemicals (small amounts)
White phosphorus munitions

Part II: Other Sites”

Based on Analytical Data

Soil Gas Soil Groundwater
Heavy aromatics (RCP) Lead (RCP, PB) Zinc ? (SBT, RPTS)
Phthalates (RCP) Cadmium (PB) Cyanide (RCP, RPDG)
DCE or TCE and TRCLE or Chromium ? (RCP) Benzene (RCP, PB)
TCLEE (RCP) DDD, DDE, DDT (PB) Methyl isobutyl
Chlordane (SBT) ketone (RCP, PB)

Trichloroethane (RPTS)

Based on Site History

CS, CN, DM, riot control HE, sensitive chemicals, CK ?,

agents (RCP) radium and strontium-90 ? (RPDG, RPTS)
HE munitions (PB, SBDG)

2 A question mark indicates status uncertain.

b Codes in parentheses indicate sites involved: RCP = Riot Control Burning Pit, PB = Prototype
Building, SBT = South Beach Trench, RPTS = Robins Point Tower Site, RPDG = Robins
Point Demolition Ground, SBDG = South Beach Demolition Ground.
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3.4.2.2 White Phosphorus Burning Pits

Soil-gas data for the WPP AOC show the presence of some VOCs (such as TRCLE
and TCLEE) and some aromatics. Soil data show the presence of metals, with lead
concentrations up to 2,960 ppm. Other contaminants of potential concern found at the WPP
include petroleum hydrocarbons, nitrate, cyanide, and possibly aromatic hydrocarbons. Total
phosphorus was found to be elevated, and because the analytical data do not include the form
of the measured phosphorus, the possibility that an appreciable fraction is present as WP
must be considered. Lead and possibly sulfate are considered surface water contaminants
of potential concern on the basis of analytical data for samples of standing water collected
from the pits.

Groundwater data show that nitrate, cyanide, some explosives-related compounds,
some mustard degradation products, and TRCLE are contaminants of potential concern.
Existing data do not indicate the presence of PCBs or pesticides in the groundwater.

The site history indicates that WP munitions and other forms of WP may have been
disposed of at the WPP AOC; therefore, WP is a contaminant of potential concern. WP may
be present either in pure form or as PWP.

3.4.2.3 Riot Control Burning Pit

Because of soil-gas analysis results, heavy aromatics, phthalates, and some
chlorinated solvents (DCE or TCE and TRCLE or TCLEE) are considered contaminants of
concern at the RCP. Soil data show that lead and possibly chromium are contaminants of
potential concern. Insufficient data exist regarding organic materials as contaminants of
potential concern in soil at the site.

Groundwater data indicate that cyanide, benzene, and methyl isobutyl ketone
(MIBK) are contaminants of potential concern. Insufficient data exist to determine if VOCs
and other organic compounds, including CWAs and CWA degradation products, are
contaminants of potential concern.

The site history indicates that riot control agents such as adamsite (DM),
chloroacetophenone (CN), and especially o-chlorobenzylidene malononitrile (CS) are
contaminants of potential concern.

3.4.2.4 Prototype Building

Passive soil-gas studies indicate minor organic contamination in discrete areas east
of the PB AOC. Soil data indicate that lead, cadmium, and pesticides (and their breakdown
products, such as DDD, DDE, and DDT) are also contaminants of potential concern. Benzene
and MIBK are contaminants of potential concern in groundwater. The site history suggests
that explosives and contaminants in unspecified wastes, including the contents of the four
drums presently on the site (Weston 1992), may be contaminants of potential concern.
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3.4.2.5 South Beach Trench

No data exist on soil-gas contamination at the SBT AOC. On the basis of one surface
soil sample, chlordane is a contaminant of potential concern. Sampling data from one
monitoring well (TH10) indicate that zinc may be a contaminant of potential concern in the
groundwater. Insufficient data are available to determine if other organic compounds or
metals are contaminants of potential concern in either the soil or groundwater at the site.

Information on the site history and use is lacking. The presence of a few munitions
fragments on the site (Nemeth 1989) is insufficient to suggest contaminants of potential
concern.

3.4.2.6 South Beach Demolition Area

Existing environmental data are insufficient to indicate any contaminants of
potential concern at the SBDG AOC. In any case, most of the site is currently offshore and
covered with sand. The site history of HE munitions demolition indicates that metals and
explosives may be contaminants of potential concern.

3.4.2.7 Robins Point Demolition Ground

Existing environmental media (surface soil and surface water) sampling data do not
support the listing of any contaminants of potential concern for the RPDG AOC; however, the
site history indicates that explosives and possibly cyanide may be contaminants of potential
concern. An item filled with cyanogen chloride (CK) was reportedly destroyed at the site, and
cyanide is a degradation product of CK.

3.4.2.8 Robins Point Tower Site

No sampling data exist on which to base the listing of contaminants of potential
concern for soil gas or soil for the RPTS AOC. Groundwater data from two wells (TH11 and
JF1) indicate that zinc and 111TCE may be contaminants of potential concern. Site history
and use indicate it is possible that rocket fuel components and the radioactive species radium
and strontium-90 may be contaminants of potential concern. The radioactive species could
be present if the once-planned test burn of radioactively contaminated wood was actually
conducted at the site.

3.4.3 Present and Probable Future Land Use

Current use of J-Field is limited to one OB area and two OD areas. These areas are
operating under RCRA interim status. One area, a pan located about 50 m west of the PB,
is planned to be used to burn small amounts of propellants or explosives. One OD area is
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the RPDG, used to detonate munitions. The other area, near the WPP, is used for emergency
detonation of items containing WP.

It is currently anticipated that OB/OD activities will continue at the three areas now
in use. The levels of activities were reported in January 1991 to be one or two emergency
disposal operations per year at the WPP AOC and about 100 days of operations per year at
the RPDG AOC (ICF-Kaiser Engineers 1991). In addition, it is possible that non-RCRA-
permitted flashing of small quantities of explosives will be conducted at J-Field. These
activities may include flashing of small amounts of explosives left in opened and cleaned shell
casings. These actions are needed to certify that the casings are "5X" clean. No CWAs will
be disposed of at J-Field (Benioff 1992).

Hunting and trapping are not allowed at J-Field. Seasonal hunting of migratory
birds is permitted along the entire shore of J-Field (Wrobel 1994). Areas of the Gunpowder
River and Chesapeake Bay near J-Field are used for fishing from boats (ICF-Kaiser
Engineers 1991). Access to the shore is prohibited.

3.4.4 Potential Exposure Pathways

The determination of preliminary remediation goals (PRGs) requires examination of
potential exposure pathways and selection of those pathways most likely to result in exposure
either to humans or to biota in the environment. Potential pathways of contaminant
migration for each AOC have been discussed in Section 2.3.

3.4.5 Preliminary Remediation Goals

PRGs for each environmental medium of concern and each site at J-Field are, in
essence, preliminary estimates of cleanup levels that should be attained by conducting
remedial actions. For surface water and groundwater, PRGs can be chosen to be based on
ARARs. Commonly used ARARs consist of federal MCLs, nonzero maximum contaminant
level goals (MCLGs), state water quality standards (SWQSs), and federal water quality
criteria (FWQC). The choice among these values depends on the ultimate receptor, the
availability of the chosen ARAR for the contaminant of concern, and similar factors. For
example, for water that is a current or potential source of drinking water, FWQC may have
to be used for those parameters for which no MCL, nonzero MCLG, or SWQS are available
(EPA 1991a). For pathways for which aquatic life in the marshes or estuaries is the ultimate
receptor, freshwater or marine criteria can be used as cleanup levels.

Surface water and groundwater ARARs applicable to the J-Field contaminants of
potential concern, except CWAs and CWA degradation products are summarized in Table 3.9.
Some available data for CWAs and CWA degradation products are provided in Table 3.10.
As indicated by the tables, very few water pathways criteria are available for many
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TABLE 3.10 Atmospheric Criteria for Chemical Warfare Agents That Are
Contaminants of Potential Concern at J-Field

Recommended Exposure Limit? (mg/m?)

Immediately
Time-Weighted Dangerous to Life
Chemical Warfare Agent Average and Health

Lethal Chemical Agents

Tabun (GA) b -

Sarin (GB) 0.0001 0.2

Soman (GD) 0.00003 -

VX 0.00001 0.4

Mustard (H, HD, HT) 0.003 0.5

Lewisite (L) 0.0001° -
Incapacitating Agents

Adamsite (DM) - -

Chloroacetophenone (CN) - -

o-Chlorobenzylidene malonitrile (CS) - -

3-Quinuclidinyl benzilate (BZ) 0.004 -
Blood Agents

Cyanogen chloride (CK) - -
Smoke/Incendiary Agents

Titanium tetrachloride (FM) - -

Sulfur trioxide-chlorosulfonic acid (FS) - -

White phosphorus (WP) 0.1 200

2 As recommended by the Surgeon General for the work place.
b Not applicable.
¢ Value is a ceiling.

Source: Weston (1992).

explosives-related compounds, CWAs, and CWA degradation products. Atmospheric criteria
for CWAs, given in Table 3.10, can be used for atmospheric pathways for workers, which were
selected for baseline risk assessment by ICF-Kaiser Engineers (1991).

Chemical-specific ARARs for soils, which are needed to establish cleanup levels, are
generally not available (EPA 1991a). The water quality criteria and other standards can be
used to develop soil cleanup levels. However, this procedure requires model calculations for
each exposure pathway considered. For groundwater pathways to the marshes or estuaries,
the model evaluates the contaminant moving down through the vadose zone, entering and
mixing with groundwater, being transported to the point of discharge, and mixing with marsh
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or estuary water at the discharge point. For each step, a transfer or dilution factor is
determined by the model. Use of these model calculations gives soil cleanup levels as
concentrations that will result in water concentrations at or below the selected criteria for
the site, exposure pathway, and chemical parameter considered. Similar types of transfer
factors or dilutions are needed for the surface water and air pathways.

The information currently available for J-Field is not sufficient to carry out model
calculations to estimate soil cleanup levels. In addition, very little information is available
on which to base an estimate of the significance of the different exposure pathways. Such
is especially the case for CWAs, for which very little data are available. Therefore, the use
of even very simplified model equations requiring estimates for transfer and dilution factors
as inputs would result in such crude estimates as to be potentially misleading and useless.
For these reasons, preliminary estimates will not be given here of the soil cleanup levels for
contaminants of concern for each of the sites at J-Field. It is expected that the collection of
additional data will enable such estimates to be made.
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4 REMEDIAL INVESTIGATION TASKS

This section details the specific tasks to be undertaken in the remedial investigation
of J-Field, including project planning, community relations planning, field investigation,
sample analysis and validation, data evaluation, risk assessment, and report preparation.
The current schedules for specific tasks associated with the RI field investigation, FFS, FS,
and ERA are presented in Appendix D.

4.1 PROJECT PLANNING

The project planning phase involves the initial preparatory work done to outline the
scope of the project. The following activities have already been initiated regarding the
environmental investigation of J-Field: (1) meetings between representatives from APG, the
USGS, the AEC (formerly USATHAMA), and ANL; (2) ANL analysis of data gathered during
previous site investigations at J-Field; (3) development of a CERCLA Section 120 Federal
Facility Agreement between the U.S. Army and EPA outlining tasks for the remedial
investigation of a number of study areas at APG; (4) identification of data requirements; and
(5) preliminary development of this RI Work Plan, which documents the scoping process and
delineates future tasks. This document provides a history of the site and an evaluation of
the areas that will be investigated during the ‘-RI. It also outlines project management
organization and presents a schedule for completion of the various tasks.

4.2 PLAN PREPARATION AND INTERFACE WITH ONGOING STUDIES

This RI Work Plan is the document that coordinates the various task plans required
to complete the RI. The Sampling and Analysis Plan (SAP) is the overarching document in
that it details procedures for the collection of field samples and the laboratory analysis of
environmental media and biota from the various disposal locations at J-Field. The SAP
consists of two volumes: the FSP (Volume 1) and the QAP;P (Volume 2). The FSP addresses
the sampling needs for the first phase of the RI and ERA. Procedures for ensuring data
quality are detailed in the QAPjP. The ERA Work Plan addresses the collection and analysis
of biota. ANL is also developing a Health and Safety Plan (HSP) covering site activities
undertaken by ANL employees. The ANL contractor will prepare an HSP covering those field
activities conducted by the contractor. ANL will be responsible for final approval of the
contractor HSP.

ANL’s investigative effort will incorporate information to be generated by the
implementation of Phase 2 of the USGS Work Plan, sediment sampling/analysis to be
conducted by APG/EPA, and a removal to be performed by an APG/COE contractor,
Roy F. Weston, Inc.
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4.3 COMMUNITY RELATIONS

The APG has an established Community Relations Plan (CRP); a separate CRP will
not be prepared for this RI. The APG will provide the personnel, materials, and service
support needed to assist EPA in undertaking a community relations program. The existing
CRP will be used as the operating document regarding base contact with outside
communities.

4.4 FIELD INVESTIGATION

Other than the field activities of USGS, EPA/APG, COE, and Weston, ANL will
oversee the execution of field activities specifically related to the implementation of this work
plan and ensure that such actions are consistent with the procedures delineated in the SAP.
ANL personnel will conduct field sampling of ecological specimens. Contractor personnel will
install groundwater monitoring wells (if needed) and collect samples from site groundwater,
surface water, and soil media. ANL, in conjunction with APG, will install a tidal monitoring
gage off Robins Point in the Chesapeake Bay.

4.5 SAMPLE ANALYSIS AND VALIDATION

ANL will ensure that data collection and sample analyses are consistent with the
procedures for data quality assurance outlined in the FSP and QAPjP. Data will be managed
by ANL and APG under the USATHAMA Installation Restoration Data Management System
(IRDMS), a computerized database. The contractor analytical laboratory will develop data
validation procedures consistent with QAPjP requirements and with the reporting format of
IRDMS.

The IRDMS, a controlled AEC system for entry, storage, and retrieval of data, is
used in support of Army Installation Restoration Program (IRP) projects. Specific
instructions for format, coding, and data submission are described in the current IRDMS
users’ guide (USATHAMA 1987).

Numerical results from the contractor laboratory will be reported in terms of the
contaminant concentration in the environmental samples. Sample results will remain
unadjusted before entry into IRDMS. Only laboratory data collected under the QAPjP-
designated protocols for calibration and quality control will be submitted to IRDMS.
Uncorrected values less than the certified reporting limits specified in the QAPjP for each

contaminant will not be reported. Data correction factors are maintained in separate files
in the IRDMS.

Three levels of data are recognized in the IRDMS. Level 1 consists of the data
generated by the contractor laboratory. The contractor laboratory will transfer error-free
laboratory sample data files to the IRDMS at least weekly. The IRDMS will process each file
through an internal contractor-compatible error-checking program to verify acceptance.
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When files fail this error check, the contractor laboratory will be required to review and
correct the data and retransmit the files.

Accepted files will be sent into the IRDMS as Level 2 files. Level 2 files are
protected by write keys and cannot be modified by the contractor laboratory. The files can
be read by the contractor laboratory upon approval by the data managers. Level 2 files are
the responsibility of AEC until after approximately 10 working days, when the data are
loaded into the APG installation database. Data in the installation database are considered
Level 3 data, and the contractor laboratory can only access these data with AEC-supplied
report programs and read codes. These files are also protected from changes by write keys.

The contractor laboratory will be responsible for the accuracy of all data submitted
to the IRDMS and shall ensure that all data in the system correspond exactly to the data
contained on the original laboratory entry logs. The verification of data accuracy with the
IRDMS Commanding Officer shall be accomplished within five working days following the
transfer of files from Level 1 to Level 2.

4.6 DATA EVALUATION

Sample data will be evaluated according to the protocols established in the QAPjP
and the Quality Assurance Program Plan developed for the Edgewood Area investigations.
ANL will compile the results of field investigations and laboratory analyses and will
summarize the relationship between the concentrations of chemicals in each site medium, the
potential human and/or environmental receptors of contamination, and the potential transfer
pathways and environmental fate of contaminants.

4.7 RISK ASSESSMENT

ANL will perform an ERA as described in the ERA Work Plan, previously described
in Section 3.2.2.2. ICF-Kaiser Engineers, Inc. (AEC contractor), will conduct a BRA to
evaluate the risks to receptor populations posed by the site in the absence of any remedial
activities. The risk assessment will be based on the evaluated data and will involve four
distinct subtasks: (1) identification of the contaminants of concern, (2) delineation of the
actual or potential exposure pathways and receptor populations and determination of the
extent of exposure, (3) assessment of the toxicity of each contaminant of concern according
to established guidelines, and (4) integration of the data in subtasks 1-3 to characterize the
current or potential risks posed by the site to human health and the environment. The risk
assessment will also identify remaining data uncertainties and/or the limits of exposure
assumptions.

4.8 REPORT PREPARATION

ANL will prepare a monthly progress and financial report for APG regarding J-Field
activities. The monthly report will summarize the status of work and the dates specific tasks
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were performed, the percentage of work completed relative to the project schedule, difficulties
encountered and corrective actions taken, current activities, activities scheduled for the next
reporting period, any changes in project management, and a projection of expenditures
needed to complete the project. At the conclusion of the scheduled tasks, ANL will prepare
and submit a draft RI report (with supporting data included as appendices) to APG for
submittal to the EPA and the MDE. After comments to the draft RI are received, ANL will
prepare a draft final RI for further regulatory review. Finally, ANL will prepare a final RI
report. The current schedule for the preparation and submittal of RI reports (RI Work Plan,
FSP, QAPjP, HSP, and RI report) is provided in Appendix D.
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5 PROJECT MANAGEMENT

This section presents the overall technical approach, objectives, reporting,
organizational structure, and staffing for implementation of the J-Field RI. The project
schedule and associated reporting milestones have been summarized in Section 4.

This RI Work Plan is the first in a series of work plans and reports that will
complete a planned RI/FS of J-Field. Companion documents to the RI Work Plan include a
SAP (FSP and QAPjP), an ERA Work Plan, and an HSP. The results of the investigative
efforts proposed in the RI will be documented in an RI report.

The information gathered during the RI will be used to support the performance of
both an FFS (for the Toxic Burning Pits AOC) and an FS. The FS Work Plan will be
prepared and submitted according to the generalized schedule presented in Appendix D. It
is anticipated that the F'S Work Plan will incorporate the information gathered during the
RI, the FFS, and other ongoing investigations.

5.1 TECHNICAL APPROACH

The technical approach employed for the J-Field RI Work Plan is based on the need
to incorporate the environmental monitoring data collected from past studies and the data
being generated by ongoing studies into an overall strategy to complete the investigation and,
if necessary, carry out remediation of J-Field. The following key features characterize ANL’s
approach:

¢ Apply a flexible, "streamlined" or "observational approach" to the RI/FS
process as a general framework,

* Give full consideration to archival data in characterizing the
environmental setting and contaminated environmental media at the
site,

* Whenever possible, use field screening of contaminants to focus
subsequent laboratory analyses, and

¢ Perform sampling and analysis to characterize the site with data of
sufficient quality to meet desired DQOs.



5.2 OBJECTIVES
The objectives of the RI Work Plan for J-Field are as follows:

¢ Delineate the vertical and horizontal extent of soil contamination in
J-Field soils, surface water, and, if necessary, estuarine sediment;

¢ Delineate the areal and vertical extent of groundwater contamination;
¢ Identify and characterize the potential contamination sources;

e Gather data of sufficient quality to evaluate remediation alternatives;
and

e Gather data of sufficient quality to support a risk assessment and, if
necessary, treatability studies.

5.3 REPORTING

ANL will present the results of the RI effort in three principal types of documents:
technical updates, monthly progress reports, and the RI report.

5.3.1 Technical Updates

ANL will prepare technical updates for work conducted in AOCs at J-Field. These
documents will summarize the results of initial site characterization activities such as field
screening results. The technical updates will also describe action items planned, including
any modifications to field sampling plans suggested by initial field screening efforts and/or
other investigative efforts (by EPA, USGS, Weston, etc.), in order to better focus any
investigative efforts.

5.3.2 Monthly Progress Reports

By the 15th of each month, ANL will prepare a monthly report that summarizes the
activities of the previous month. The monthly reports will include a project description, a
planned schedule of obligation of funds, and an actual schedule of obligation of funds. The
monthly reports will also include a description of accomplishments during the reporting
period.

5.3.3 RI Report

The RI report will summarize the results of all field work conducted. The report will
describe the procedures, methods, and results of field investigations and will include the
information generated on the type and extent of contamination, contamination sources and
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migration pathways, and the actual and potential receptors. The form of the RI report will
follow the guidelines provided in Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA, Interim Final (EPA 1988).

5.4 ORGANIZATION

The proposed project organization is depicted in Figure 5.1. The ANL program
managers and project manager will form the ANL program management team. John Ditmars
and Andrew Anderson will be the ANL program managers. They will be authorized to
commit ANL'’s resources to accomplish the project objectives and will represent ANL in all
contractual matters with APG. The program managers will ultimately be responsible for all
contractual matters and for ANL and subcontractor performance.

The ANL project manager, Louis Martino, will report directly to the ANL program
managers. He will be responsible for the day-to-day direction and management of ANL’s
field, laboratory, and office activities related to the APG project and will oversee the activities
of ANL’s subcontractors. He will coordinate and integrate the activities of other investigators
working directly under the control of the APG project officer, including (but not limited to)
the USGS, Weston, the EPA, and ICF-Kaiser Engineers, Inc. Martino will be authorized to
procure necessary support services and equipment on behalf of APG, and subject to APG
approval, to implement the work plan. He will also be responsible for staffing, scheduling,
and reporting all ANL activities.

The ANL project manager will be supported by staff and leaders of the RI team, the
FS/FFS team, and an ANL contracting officer, contract technical representative (CTR), and
several subcontractors. An environmental chemistry coordinator (ECC) will be responsible
for coordinating the collection, CWA screening, and analyses of all samples during the RI.
The ECC will also serve as a liaison between the project QA officer (QAO) and the project
manager. The RI team leader will be responsible for conducting the RI and preparing the
RI report. The RI team leader will also be responsible for ensuring that sampling and
analyses deemed necessary by the ecological assessment team are performed during the RIL
The ecological assessment team will implement the ERA Work Plan. The FFS/FS team
leaders will be responsible for the FF'S and the F'S (including ensuring that the RI results in
characterization data that meet relevant DQOs) and for the preparation of the FFS and FS
reports.

The ANL project QAO will be responsible for all aspects of QA/QC related to the
work plan. The QAO will serve as a liaison between the ANL project manager and the APG
program QAOQO, all subcontractors, and contract laboratories. The ANL project QAO will
report directly to the ANL program managers when corrective action is required as a result
of system and performance audits.
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A designated ANL staff member will be authorized by the ANL contracting officer
to function as the project CTR. The CTR will be responsible for directing and monitoring the
activities of all ANL subcontractors. The CTR will be the primary liaison between the ANL
contractors and the project manager.

The ANL project health and safety officer (HSO) will be responsible for all health
and safety aspects related to the work plan. The HSO will serve as a liaison between the
ANL project manager, related safety officers within APG, and the health and safety officers
of all subcontractors. The HSO will report to the ANL contracting officer should corrective
action be required of an ANL subcontractor. The HSO will also report to the ANL program
manager should corrective action be required for activities conducted by ANL staff members.
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APPENDIX A:

SUMMARY OF EPA ANALYTICAL LEVELS

The EPA (1987) has defined five different analytical levels appropriate to sample
analyses for use in remedial activities conducted pursuant to RCRA and CERCLA. Table A.1
summarizes information on these analytical levels.

Level I consists of field screening or analyses with portable instruments. Results,
which are available in real time, are often neither compound-specific nor quantitative. These
methods cost less than those of any other level.

Level II consists of field analyses with portable analytical instruments, which are
often set up in a mobile laboratory in the field. The data quality, which can vary widely,
depends on the use of suitable calibration standards, reference materials, sample preparation
equipment, and operator training. Results are available in real-time or with a delay of
several hours.

Level III analyses are all carried out in an off-site laboratory that may or may not
be an EPA CLP laboratory. Procedures used may or may not be those stipulated under the
CLP, but validation and documentation procedures required in Level IV CLP analyses
usually are not used.

Level IV analyses are all CLP routine analytical services. They are performed in a
CLP laboratory with CLP protocols. The level is characterized by rigorous QA/QC protocols
and documentation.

Level V analyses are those carried out by nonstandard methods. The analyses are
conducted in an off-site laboratory that may or may not be a CLP laboratory. Analytical
method development or modification may be required for specific constituents or detection
limits.

REFERENCE

U.S. Environmental Protection Agency, 1987, Data Quality Objectives for Remedial Response
Activities Development Process, EPA/540/6-87/003, Office of Emergency and Remedial
Response and Office of Waste Programs Enforcement, Washington, D.C., March.
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APPENDIX B:

IDENTIFICATION OF POTENTIAL AREAS OF CONCERN AT J-FIELD

B.1 INTRODUCTION

This appendix describes the methodology used to identify the potential areas of
concern (PAOCs) at J-Field, documents the PAOCs on the basis of historical photograph
analysis, and reports the results of the PAOC inspections performed April 12-15, 1994, and
May 11, 1994.

The methodology used to select the PAOCs is described in Section B.2. The PAOCs
are documented and the site inspection results presented in Section B.3. The PAOCs are
divided into three groups. One group contains sites that are not associated with the eight
AQCs, the second group includes sites associated with the identified AOCs, and the third
group includes all craters at J-Field. The PAOCs in the first group could become new AOCs
in the future if sampling and analysis indicated contamination were present. The PAOCs in
the second group will be incorporated into their corresponding AOCs for study in the
Remedial Investigation. The third group, fieldwide craters, will be addressed in the
Ecological Risk Assessment Work Plan.

B.2 METHODOLOGY FOR IDENTIFYING PAOCs

The PAOCs were designated on the basis of information from two sources: (1) the
1986 RFA (Nemeth 1989), which includes a review of archival information and personnel
interviews; and (2) analysis of historical aerial photographs. The photographic analysis
involved a brief review of aerial photographs dated 1951, 1957, 1960, 1970, and 1981
(Nemeth 1989) and a detailed analysis of aerial photographs dated 1965 and 1968 (U.S. Army
1965; USGS 1968). The identified PAOCs include areas that show man-made features (such
as clearing areas, geometric patterns, and ground scarring), and structures (such as
buildings, trenches, storage areas, and roads) on aerial photographs. Their locations are
shown in Figure B.1.

The PAOCs identified were inspected in the field April 12-15, 1994, and May 11,
1994. Large-scale (approximately 1 in.:400 ft) aerial photographs from 1965 were used in the
field. Features that may reflect previous human activities such as soil piles, metal, and other
man-made debris; structure ruins; bomb craters; road tracks; and shallow depressions of
regular shape were recorded. The condition of vegetation within and around a PAOC was
also documented. On the basis of these features and aerial photographic interpretation, an

attempt was made (when possible) to determine the nature of the past activities on each
PAOC.
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B.3 FIELD INSPECTION RESULTS

A total of 17 PAOCs have been inspected. They are Site X1, Areas A to D, two
suspected storage areas associated with the Toxic Burning Pits (TBP) area and the White
Phosphorous Burning Pits (WPP) area, four suspected burning areas (two near the WPP and
two near the Prototype Building), one suspected filled trench (near the South Beach Trench
area), one clearing near the southwest corner of the Prototype Building, one suspected
disposal area (southwest of the TBP area), the craters of J-Field, one demolition area
(southeast of the TBP area), and one ruins site (east of the WPP area). The locations and
features of these PAOCs are shown in Figure B.1 and described in the following sections.

For discussion purposes the PAOCs are separated into three groups: those not
associated with AOCs (Section B.3.1), those that are (Section B.3.2), and craters
(Section B.3.3). Within each group, the PAOCs are described sequentially based on their
locations, from north to south.

B.3.1 PAOCs Not Associated with AOCs

B.3.1.1 Site X1

Site X1 is in the northwestern part of J-Field, about 300 ft southwest of the
intersection of Rickett’s Point Road and the access road to the Ford’s Point Firing Position.
In 1965 aerial photographs, the site was a cleared area with a size of about 120 by 100 ft.
An access road starting from Rickett’s Point Road ended at the site. The access road bed is
still discernable in the field today.

" The site includes two ruins subsites about 100 ft apart. Collapsed concrete columns
are present on the ground at each subsite. Both subsites are surrounded by a ridge of soil
piles. The vegetation is much younger within the subsites than in the surrounding areas.
A brick wall foundation is visible on the ground in the eastern subsite. A small drum
emerges among a soil pile in the western ruin. No bomb craters are found near this site.

Three very shallow depressions with ponded water were identified. All are near the
access road. The first shallow depression is about 100 ft from the entrance of the access road
and is perpendicular to the road. The second and third depressions are parallel to the access
road and are near the first one. Each depression seems to be rectangular and about 6 ft
wide. They may represent filled trenches. Site X1 has been present since as early as 1951
(Nemeth 1989). Its use is not known.

B.3.1.2 Area A

Located in the northern part of J-Field, Area A is characterized by grids of linear
features and two water-filled trenches, as they appeared on aerial photographs. The access
road to the Ford’s Point Firing Station dissects the central part of the site. When inspected
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in the field, the site was swampy. The grid pattern shown on aerial photographs is caused
by grids of drainage commonly used to drain wetlands in this region.

One S-shaped trench and one straight trench are present within the drainage grid.
The S-shaped trench is located immediately adjacent to the road and is separated from the
straight trench by a dirt pile. Both trenches are about 6-7 ft wide. No scrap metal has been
found nearby on the ground surface. The past use of the trenches is unclear.

About 400 ft west of the S-shaped trench is an old building site. A small shack
appears there in 1965 aerial photographs. The ground now is scattered with a few glass
bottles and ceramic sherds. Soil piles surround the site. A prominent, straight, long
drainage about 3 ft wide extends from behind the site to the swamp north of J-Field. This
drainage is readily noticeable in aerial photographs.

B.3.1.3 Area B (Ford’s Point Firing Station)

Area B is a large open area at the eastern end of an access road in the northern part
of J-Field and near the Bush River. Tt is also referred to Ford’s Point Firing Station. Aerial
photographs show that the site has existed since as early as 1951. The site is covered with
reed grass (Phragmites). Concrete slabs are piled up near the shore of the Bush River,
probably protecting the shore from erosion. Near the southern part of the site a pile of
concrete chunks embedded with hollow pipes is present. Soil mounds are present near the
western boundary of the site. Two small scrap drums were found on the ground surface near
the soil mounds. The past use of the site is not known.

B.3.1.4 Area C

Area C is a ruin site near the entrance of the access road to Ford’s Point Firing
Station. Aerial photographs from 1965 show two buildings near the intersection of the access
road and Rickett’s Point Road, and a wall near the eastern part of the site. The buildings
were destroyed before 1968, as indicated in later aerial photographs. In the field, remnants
of a standing concrete wall and bricks are left on the ground surface. Bomb craters are
visible near the site. The destroyed buildings probably were used for access control to the
Ford’s Point Firing Station, while the concrete wall in the eastern part of the site was
probably a test site for bombing structures.

B.3.1.5 Ruins Site Across Road from WPP

A ruins site located across Rickett’s Point Road from the WPP includes two building
ruins, two connected artificial ponds, four retaining wall structures, and a suspected filled
trench. These features are discernable in the 1965 aerial photographs. The western part of
the site, where the two building ruins are located, was flooded when the site was inspected.
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The site was used for munitions testing in World War II. Bomb craters are common,
especially near the four retaining wall structures. Probably due to bombing, only remnants
of buttressed columns and partially destroyed steel-reinforced walls remain in the field. No
visible metal scrap has been found on the ground surface. The ruin buildings are in the
eastern part of the site. One is a steel-reinforced concrete building, and the other is a steel-
reinforced brick building. Circular-shaped scars are common on the building’s outside walls.
Two small ponds connected by a ditch are near the southern part of the site. One of the
ponds is rectangular in shape, the other is irregularly shaped. The past use of the ponds is
not known.

A suspected filled trench, about 7-8 ft wide, was identified in an area about 80 ft
southeast of the ruin buildings. It is partially ponded with water. The suspected filled
trench extends southeast for more than 100 ft. Traces of road bed are discernable near its
end. The roads connect to Rickett’s Point Road. A steel tube with a cylinder built inside was
found next to a pile of soil between the filled trench and the two building ruins. The past use
of the trench is not clear.

A dark-toned area appears in the southwestern part of the site in the 1965 aerial
photographs. This area was inspected in the field and was found to be flat and covered with
vegetation that is younger than in the surrounding area. No scrap metal was found on the
ground surface. The previous use of this area is unknown.

B.3.1.6 Area D

Area D, located about 400 ft east of the ruins site, is a flooded swamp area. The area
has a dark tone in aerial photographs and is dotted with many craters. No road extends to
this site. The site probably was used for targeting.

B.3.2 PAOCs Associated with AOCs

B.3.2.1 Storage Area of WPP

The suspected storage area, about 30 by 20 ft, is in the southeastern corner of the
WPP AOC and about 40 ft west of Rickett’s Point Road. Some materials are shown on the
ground surface in the 1965 aerial photographs. The storage area was observed in the field
to be surrounded by piles of soil.

B.3.2.2 Suspected Burning Area near Northwestern Corner of WPP

This site is in the northwestern corner of the WPP AOC and is covered with reed
grass. The 1965 aerial photographs show three suspected burning areas clustered together
on this site. Each area was circular in shape, with a diameter about 30 ft, and appeared as
a dark-toned area in the aerial photographs. Mounds of soil were observed in the field to be
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piled near its northern boundary. A few pieces of scrap metal were scattered nearby. The
specific past use of the site is not known.

B.3.2.3 Suspected Burning Area near Southwestern Corner of WPP

This area appeared as a demolition area in aerial photographs. By the shore of
Gunpowder River and at the southwestern corner of the WPP AOC, the area is covered by
abundant shells of small arms, grenade caps, 50-caliber shells, and melted glass. Away from
the shore, most of the area is covered by reeds (Phragmites). Judging from field observations,
this site likely was used for small ammunition demolition.

B.3.2.4 Suspected Burning Area near Northeastern Corner of
Prototype Building

This area appeared in the 1965 aerial photographs as an oval-shaped clearing with
three small structures in its western portion. The area is covered with grasses today. The
three structures probably were grills. Only one of the structures, with a size of 3 by 3 ft, is
still in the field. Pieces of silver-like melted metals and charcoals are still visible in the grill.
The original clearing area is free from metallic objects. The previous use of the site is
unknown.

B.3.2.5 Clearing near Southwestern Corner of Prototype Building

This area was shown as a clearing in aerial photographs as early as 1951. No scrap
metal was found near the site when it was inspected. There is no evidence to suggest that
management or disposal of wastes was carried out at this site.

B.3.2.6 Suspected Burning Area near Southwestern Portion of
Prototype Building

The area appears as a demolition ground in aerial photographs. The site is about
200 ft west of the Prototype Building and near the edge of the woods. Its southern boundary
is marked by piles of soil, and its northern boundary is marked by tall reeds and shallow
ponded water. Very few trees grow on the site. A rusty empty drum and a belt-shaped piece
of scrap metal were found on the ground surface.

B.3.2.7 Western Trench of South Beach Trench Area

This suspected trench is filled, and it is located about 40 ft west of the current South
Beach Trench. In aerial photographs, the western trench is oriented east-west and extends
more than 300 ft. Some waste was observed in its central and eastern portions. The central
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portion of the trench was once accessible by a road from the south. The filled trench is still
discernable in the field. Small drums and cans are scattered in the woods nearby.

B.3.2.8 Storage Area of TBP Area

Located near the southeastern corner of the TBP area and by the edge of the woods,
the storage area is a fenced area about 30 by 30 ft. In the 1965 aerial photographs, drums
were shown being unloaded from a truck and moved through a track to the storage area.
This area probably was used for temporary storage before wastes were disposed in the TBP
area.

B.3.2.9 Suspected Disposal Area near Southwestern
Portion of TBP Area

Located in the southwestern portion of the TBP area, this site is shown cleared of
nearly all vegetation in late 1950s aerial photographs. In 1965 aerial photographs, soil in
the western part of the site is pushed out to the south into the marsh. In the field, the site
is covered with reed grass with a few old trees. Near its northern edge, a square pit, about
4 by 4 ft and made of steel, emerges from the ground. The pit is filled with sand. No scrap
metals, except for a barbed wire next to an old tree, were seen on the ground surface. The
specific use of the site is unknown.

B.3.2.10 Demolition Area near Southeastern Portion of TBP Area

Documented in the RFA (Nemeth 1989), this site was used for demolition of
high-explosive munitions. The site was active in as early as 1965, as seen in aerial
photographs. Piles of scrap metals and soils are common on the ground near the site,
especially near the marsh.

B.3.3 Craters

Numerous craters are distributed across J-Field. The craters are visible in large-
scale historical aerial photographs and in the field. Many of these craters fill with water in
the spring.

B.4 REFERENCES

Nemeth, G., 1989, RCRA Facility Assessment, Edgewood Area, Aberdeen Proving Ground,
MD, 39-26-0490-90, U.S. Army Environmental Hygiene Agency, Waste Disposal Engineering
Division, Aberdeen Proving Ground, Md., Nov.
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U.S. Army, 1965, aerial photograph of Edgewood Area, roll no. G&O 85047, frame nos. 8-1
to 8-2 and 9-1 to 9-4, Environmental Hygiene Agency, Aberdeen Proving Ground, Md.
USGS — see U.S. Geological Survey.

U.S. Geological Survey, 1968, aerial photographs, roll no. ABB044140000303, frame nos.
118-120, Washington, D.C.
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TABLE C.6 Quantitation Limits and Analytical Methods for Selected Explosives and
Related Compounds

Quantitation Limits?

Analytical Method?

Soil/Sediment Water

Chemical (ng/g or mg/kg) (ug/L) Soil/Sediment  Groundwater
Nitrobenzene 0.26 0.5 HPLC-UV HPLC-UV
1,3-Dinitrobenzene 0.25 0.5 HPLC-UV HPLC-UV
1,3,5-Trinitrobenzene 0.25 1 HPLC-UV HPLC-UV
2,4,6-Trinitrotoluene (TNT) 0.25 1 HPLC-UV HPLC-UV
2,4-Dinitrotoluene 0.25 0.007 HPLC-UV HPLC-UV®
2,6-Dinitrotoluene 0.26 0.006 HPLC-UV HPLC-UV®
Pentaerythritol tetranitrate (PETN) - 0.50 2 HPLC-UV HPLC-UV
Nitroglycerin 0.50 1.5 HPLC-UV HPLC-UV
Cyclotetramethylene tetranitramine 2.2 1 HPLC-UV HPLC-UV

(HMX)
Cyclotrimethylene trinitramine 1.0 1 HPLC-UV HPLC-UV
{(RDX)
n-Methyl-n-2,4,6-tetranitroaniline 0.65 5 HPLC-UV HPLC-UV
(TETRYL)
Picric acid 2.9 -d HPLC-UV 4
Tetrazene 1.3 7.3 HPLC-UV HPLC-UV
2,4,6-Trinitrobenzaldehyde 1 1 HPLC-UV HPLC-UV

2 Values listed are equivalent to USATHAMA target reporting limits.

b Referenced methods obtained from AEC (formerly USATHAMA) Technical Support Division, APG,
Maryland. All methods are USATHAMA standardized methods for military-unique compounds.

¢ USATHAMA-certified low-level method.
4 Analytical method has not yet been identified.
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APPENDIX D:

PROJECT SCHEDULES FOR THE ABERDEEN PROVING GROUND
INSTALLATION RESTORATION PROGRAM

D.1 PROJECT SCHEDULES

The following pages present scheduling for the Installation Restoration Program.
The schedules are subject to periodic review and modification.
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