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LIST OF ACRONYMS AND ABBREVIATIONS

2,4-DNT 2,4-Dinitrotoluene
AFTF Aviation Fuel Tank Farm
AOC - Area of Concern
" ARAR Applicable or Relevant and Appropriate Requirement
BLS Below Land Surface
BTEX Benzene, Toluene, Ethylbenzene, and Xylenes
CCB Continuing Calibration Blank
CDL Construction Debris Landfill
CLP Contract Laboratory Program
CNAAS Chincoteague Naval Auxiliary Air Station
cocC - Chemical of Concern
CoC Chain-of-Custody
CSM Conceptual Site Model
DAF Dilution-attenuation Factor
DERP Defense Environmental Restoration Program
DI Deionized '
DNBP Di-n-Butyl Phthalate
DOD U.S. Department of Defense
DOI U.S. Department of the Interior
DPT Direct Push Technology
DQO Data Quality Objective
EM Engineering Manual
EPA U.S. Environmental Protection Agency
EPIC Environmental Photographic Interpretation Center
“ESS Environmental Site Survey
FEMA Federal Emergency Management Agency
FS Feasibility Study
FSP Field Sampling Plan
FUDS Formerly Used Defense Site
GPES General Physics Environmental Services, Inc.
GPS Global Positioning System
GRO Gasoline Range Organics
HQ Hazard Quotient
1.D. Identification
ICB Initial Calibration Blank
IDW Investigation-derived Waste
IRP Insiallation Restoration Program
IS Internal Standard
IWL Industrial/Sanitary Waste Landfill
LCS Laboratory Control Sample
LSl Limited Site Investigation
LSIR LSIReport
MCL Maximum Contaminant Level
MS/MSD Matrix Spike/Matrix Spike Duplicate
msl mean sea level
MSS Matrix Spike Sample
NAD North American Datum
NASA National Aeronautics and Space Administration
NOAA National Oceanic and Atmospheric Administration
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LIST OF ACRONYMS AND ABBREVIATIONS

NOAEL No-Observable-Adverse-Effect Level
OD Outside Diameter
PA Preliminary Assessment
PAH Polynuclear Aromatic Hydrocarbon
PARCC Precision, Accuracy, Representativeness, Comparability, and Completeness
PCE Tetrachloroethene
PCP Pentachlorophenol
PID Photoionization Detector
PPE Personal Protective Equipment
ppm Parts per Million
ppt Parts per Thousand
PRP Potentially Responsible Party
PWP Project Work Plan
QA/QC Quality Assurance/Quality Control
QAPP Quality Assurance Project Plan
QC Quality Control
RBC Risk-based Concentration
RCRA Resource Conservation and Recovery Act
RI Remedial Investigation
RPD Relative Percent Difference
RRE Relative Risk Evaluation
SAIC Science Applications International Corporation
SCS Soil Conservation Survey
SDWA Safe Drinking Water Act
SI Site Investigation
SMCL Secondary Maximum Contaminant Level
SOP Standard Operating Procedure
SPCS State Plane Coordinate System
SSHP Site Safety and Health Plan
SSL Soil Screening Level
SVOoC Semivolatile Organic Compound
T&E Threatened and Endangered
TCE Trichloroethene

- TPH Total Petroleum Hydrocarbon

~ UCL Upper Control Limit

USACE U.S. Army Corps of Engineers
USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey
UST Underground Storage Tank
UXO Unexploded Ordnance
VDEQ Virginia Department of Environmental Quality
voC Volatile Organic Compound
WFF Wallops Flight Facility
WWII World War II
WWTP Wastewater Treatment Plant
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EXECUTIVE SUMMARY

Site Investigation (SI) activities were conducted by Science Applications International Corporation
(SAIC) at Wallops Flight Facility (WFF), Accomack County, Virginia, in support of the Formerly Used
Defense Sites (FUDS) program, and in partial fulfillment of the requirements of Contract Number
DACA65-99-D-0068, Delivery Order 21 for the U.S. Army Corps of Engineers (USACE), Norfolk
District. This Limited Site Investigation Report (LSIR) presents the site history; sampling and analysis
strategy; analytical results; human health screening assessment; and recommended action for the

following four FUDS program sites:

Site 1 — Old Wastewater Treatment Plant (WWTP)

Site 3 — Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B
Industrial Waste/Sanitary Landfill (TWL)

Construction Debris Landfill (CDL).

During the Limited Site Investigation (LSI) field program, activities were conducted at each site to
identify the presence or absence of soil, groundwater, and underground storage tank (UST) liquids
contamination, as applicable to individual site conditions. LSI field program activities included the

following:

o Site inspection, sample staking, and site clearance for the LSI sites

e Soil boring drilling and surface and subsurface soil sampling and analysis at the WWTP, IWL,
~ and CDL sites _

e Groundwater (Hydropunch®) sampling and analysis at the IWL and CDL sites
e Sampling and analysis of liquids present in two USTs at Site 3

e Topographic surveying

¢ Investigation-derived waste (IDW) management.

Site-specific sampling activities conducted at each site are summarized in Table ES-1.

Table ES-1. Summary of Site-specific Sampling Activities
Wallops Flight Facility, Accomack County, Virginia

Site Name Sampling Activities l Chemical Analysis

Old Wastewater Treatment Plant + Surface soil sampling : VOCs, SVOCs, and
(Site 1) o Soil borings with subsurface soil sampling | metals
Two 600,000-Gallon Fuel Tanks, ~« Sampling of liquids in the tanks VOCs, SVOCs, and
Buildings A-46A and A-46B (Site 3) metals

e Surface soil sampling VOCs, SVOCs, and
Industrial Waste/Sanitary Landfill » Soil borings with subsurface soil sampling metals

g Hydropunch® groundwater sampling
Construction Debris Landfill e Surface soil sampling VOCs, SVOCs, and

: * Soil borings with subsurface soil sampling metals
. Hydropunch® groundwater sampling

The primary objective of the LSI was to collect and analyze representative samples from selected
locations and media to further characterize the type and concentration of contamination identified during
past sampling events. Data from previous site-specific investigation activities have been incorporated into
the LSIR to present a complete summary of site-specific information and data available for the four sites.
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This LSI is not intended to be a comprehensive evaluation of the four FUDS sites investigated;
instead, it is a screening effort intended to determine if potential hazards generated by historical U.S.
Department of Defense (DOD) activities exist at the sites and, if so, whether additional study or cleanup
actions are required to address the identified hazards.

Screening-level evaluations were conducted as part of the LSI. Constituent concentrations detected
in the groundwater were compared to U.S. Environmental Protection Agency (EPA) Region III risk-based
concentration (RBCs) for Tap Water (EPA 2001a) and Federal maximum contaminant levels (MCLs)
(EPA 2001b). Data collected from potentially contaminated sites were subject to a human health
toxicity screen. The toxicity screen was used to evaluate human health effects by comparing site data to
screening criteria (i.e., EPA Region III RBCs) (EPA 2001a) for residential and industrial soils and EPA
soil screening levels (SSLs) for groundwater protection at a dilution-attenuation factor (DAF) of 20. A
background comparison (soils or groundwater) to distinguish inorganic constituents that are naturally
occurring from those that are site related has not been conducted for the LSIR.

LS| CONCLUSIONS AND RECOMMENDATIONS

General conclusions and recommendations based on the results of the LSI are summarized below.

Site 1 - Old Wastewater Treatment Plant

During the LSI, a total of six soil samples were collected from the former sludge drying bed and
downgradient from the trickling filter. Constituent concentrations show exceedances of human health
screening criteria for arsenic and polynuclear aromatic hydrocarbons (PAHs).

Additional soil sampling adjacent to and beneath the sludge bed is recommended to further
delineate the vertical and horizontal extent of contamination. Installation and sampling of Hydropunch®
is also recommended to evaluate potential impacts to groundwater. The revised data set should be
screened against background data, and the need for conducting a human health and screening-level
ecological risk assessment should be assessed.

Site 3 — Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B

Four liquid samples were collected from the two 600,000-gallon USTs to determine the presence or
absence of hydrocarbons.

The liquid in the tanks contain various organic constituents associated with the past storage of
aviation fuel. This liquid should be removed and the tanks cleaned and abandoned in accordance with the
Commonwealth of Virginia UST regulations. Samples of the containerized liquid should be collected
prior to disposal for waste characterization. The soil and groundwater surrounding the tank have been
previously investigated. Therefore, supplemental evaluation of the existing data should be conducted to
support future recommendations for “No Further Action.”

Industrial Waste/Sanitary Landfill

During the LSI, eight soil samples and four groundwater samples were collected at four discrete
locations. The samples were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), and metals.

Constituent concentrations show few exceedances of human health screening criteria. Although
environmental data at the IWL do not indicate significant contamination or impact from previous
activities, the ability to make a determination of No Further Action will require additional information.
Given the lack of historical information and the few samples collected in relation to the size of the
landfill, additional soil samples are recommended. The revised data set should be screened against
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background data, and the need for conducting a human health and screening-level ecological risk
assessment should be assessed. ' '

Construction Debris Landfill

Seven soil and three groundwater samples were collected during the LSI at the CDL. A zone of
stained soil was encountered in one soil boring at 7.5 feet below land surface (BLS). To determine the
boundary of the CDL and the extent of stained soil, additional soil and groundwater characterization is
recommended. The revised data set should be screened against background data, and a human health risk
assessment and screening-level ecological risk assessment should be conducted on the combined data set.

Limited Site Investigation — Final Repornt ES-3 May 2003



B BBl B B el e o e e o ® e ¥ e e e




1. INTRODUCTION

This report documents the results and recommendations of a Limited Site Investigation (LSI) of
four Formerly Used Defense Site (FUDS) program sites located at the Wallops Flight Facility (WFF),
Accomack County, Virginia. Science Applications International Corporation (SAIC) prepared this LSI
Report (LSIR) to fulfill the requirements of the U.S. Army Corps of Engineers (USACE), Norfolk
District, Contract No. DACA65-99-D-0068, Delivery Order 21. The purpose and scope of this LSIR are
defined in Section 1.1. Section 1.2 provides a description and history of the Installation and summarizes
current installation activities being conducted at the WFF. Information summarizing previous
environmental investigations and studies associated with the LSI sites is presented in Section 1.3 and the
organization of the report is provided in Section 1.4. '

1.1 PURPOSE AND SCOPE

A preliminary potentially responsible party (PRP) analysis has been conducted at the WFF to
identify responsible parties for action at sites of potential environmental concern. The preliminary PRP
investigation was used, together with other information presented in documents generated during the
investigation of sites under the National Aeronautics and Space Administration (NASA) Defense
Environmental Restoration Program (DERP), to focus environmental investigation activities on those
sites present at the WFF for which the U.S. Department of Defense (DOD) bears a probable responsibility
under the FUDS program. A desktop audit for DOD has been completed at the WFF to evaluate and
document existing FUDS program site information and to identify potential operations that may have
released chemical constituents or pollutants to the environment (MicroPact 2002). As a result, the
following 10 WFF sites have been incorporated into the FUDS program.

Site 1 — Old Wastewater Treatment Plant (WWTP) A
Site 3 — Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B
Site 9 — Abandoned Drum Field, Runway 17-35

Site 13 — Ordnance Disposal Area, Boat Basin

Site 14 — Debris Piles, North of Runway 10-28

Site 15 — Debris Piles Along Runway 17-35

Site 16 — Waste Oil Dump

Industrial/Sanitary Waste Landfill (IWL)

Construction Debris Landfill (CDL)

Ordnance Disposal Area, Hanger Delta 1.

The WFF has undertaken an evaluation of the FUDS program sites located at the Main Installation
to determine the impact of past DOD activities on public health or to the environment. These
environmental investigation activities at the WFF have been coordinated through and managed by
USACE Norfolk District. As part of this evaluation, the WFF has adopted the Installation Restoration
Program (IRP) format for completion of the environmental investigation at the WFF. The five phases that
constitute the IRP process and the purpose and activities associated with each phase are presented below.

Preliminary Assessment—A Preliminary Assessment (PA) is conducted to identify and evaluate
the type and location of suspected problems associated with past hazardous waste handling procedures,
disposal sites, and spill sites. This is accomplished through interviews with past and present facility
employees, historical record searches, and visual site inspections.” In addition, detailed geologic,

~ hydrologic, meteorological, and environmental data for the study area are collected.

Site Investigation—The purpose of a Site Investigation (SI) is to acquire the necessary data to
either confirm or deny the existence of suspected environmental contamination at identified sites of
concern.  The SI includes identifying specific chemical contaminants and their concentrations in

Limited Site Investigation — Final Report 1-1 ' May 2003



environmental media and determining the potential for contaminant migration through site-specific
hydrogeologic investigations.

Remedial Investigation—During a Remedial Investigation (RI), necessary data are acquired to
define the extent of confirmed environmental contamination and to further assess the associated risks to
human health, welfare, and the environment. The RI quantifies the magnitude and extent of

contamination at the sites and identifies the specific chemical contaminants present and their .

concentrations in environmental media. A determination also is made as to the potential for contaminant
migration by assessing site-specific hydrogeologic and contaminant characteristics.

Feasibility Study—A Feasibility Study (FS) is performed to develop the remedial action alternative
that mitigates confirmed environmental contamination at each site and meets the applicable or relevant
and appropriate requirements (ARARs). The FS considers risk assessments and cost benefit analyses in
providing the necessary data, direction, and documented supportive rationale to acquire regulatory
concurrence (i.e., Federal, state, and local) with the recommended remedial alternative.

Remedial Design—The purpose of remedial design is to provide engineering design drawings and
construction specifications required to implement the recommended remedial action selected through the
FS process. The implementation of the remediation plan requires appropriate regulatory acceptance.

The LSI combines aspects of the PA and SI processes identified above. This LSI is not intended to
be a comprehensive evaluation of the FUDS sites investigated; instead it is a screening effort intended to
determine if potential hazards generated by historical DOD activities exist and, if so, whether additional
study or cleanup actions are required to address such hazards. The principal objective of the LSI is to
identify and evaluate the type and location of suspected contamination associated with past activities at
four FUDS program sites and to acquire the necessary data to either confirm or deny the existence of
suspected environmental contamination at these sites. Sites investigated as part of the LSI are identified
below:

Site 1 — Old Wastewater Treatment Plant (WWTP)

Site 3 — 600,000-Gallon Fuel Tanks, Buildings A46-A and A46-B
Industrial/Sanitary Waste Landfill (TWL) :
Construction Debris Landfill (CDL).

As part of this study, SAIC evaluated the presence or absence of contamination in the soils at the
Old WWTP, IWL, and CDL and groundwater at the IWL and CDL. In addition, liquids present in the
Two 600,000-Gallon underground storage tanks (USTs) (Buildings A46-A and A46-B) were sampled for
analysis.

The LSI includes screening-level evaluations, in which data collected at potentially contaminated
sites are subject to a toxicity screen. The toxicity screen is used to evaluate the potential for identified
constituents to affect human receptors by comparing site data to screening criteria. Human health
screening criteria used during the LSI included:

e U.S. Environmental Protection Agency (EPA) Region III risk-based concentrations (RBCs)
(EPA 2001) for residential and industrial soils

e EPA soil screening levels (SSLs) for groundwater protection at a dilution-attenuation factor
(DAF) of 20.

e EPA Region Il RBCs for protection of groundwater (EPA 2001)
e Federal maximum contaminant levels (MCLs) (EPA 2001b).

A background comparison (soils or groundwater) to distinguish inorganic constituent concentrations that
are naturally occurring from those that are site related has not been conducted for the LSI. Because the
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background comparlson has not been used to evaluate the LSI data, the screening process is considered
conservative in that naturally occurring concentrations of i inorganic constltuents may exceed the various
screenmg criteria.

Based on the review of site-specific data presented in previous investigation reports LSI field
observations and analytical data, and results of the LSI human health screening process, recommendations
have been made for future activities at these sites. The following paragraphs summarize the scope of
work included in the LSI at the four sites and 1dent1fy the objectives of the LSL

1.1.1 Scope

The scope of work for the LSI at the WFF consists of four inter-related tasks: preparing a Pr03ect
Work Plan (PWP), conducting field activities, overseeing chemical and quality assurance/quality control
(QA/QC) sampling and analysis, and preparing this LSIR. The PWP consisted of three separate subplans,
including a Field Sampling Plan (FSP) (SAIC 2002a), a Quality Assurance Project Plan (QAPP)
(SAIC 2002b), and a Site Safety and Health Plan (SSHP) (SAIC 2002c). The three subplans were
submitted in Draft and Final format to the USACE, Virginia Department of Environmental Quality
(VDEQ), and EPA Region III for review and comment before production of the final version. Final
approval of the PWP was received in August 2002. '

After SAIC received approval of the PWP, the WFF LSI field program was initiated in August
2002. The field activities followed site-specific sampling and health and safety protocols established in
the PWP. Laboratory chemical analyses were conducted in accordance with project QA/QC
requirements. The specific QA/QC and health and safety requirements for the LSI are presented in detail
in the QAPP and SSHP (Subplans II and IIT of the PWP) (SAIC 2002b and 2002c) respectively.

Field program activities included visual inspection of the LSI snes, soil boring and Hydrop\mch®
completion and sampling, UST liquid sampling, and surveying of LSI sample locations. SAIC conducted
all field sampling and inspection activities at the WFF. Subcontractors providing services in support of
the LSI included an analytical laboratory, General Physics Environmental Services, Inc. (GPES).
Additional information about the subcontractor and their specific tasks are included in the FSP
(SAIC 2002a) and QAPP (SAIC 2002b).

The analysis and evaluation of the laboratory data and field information gathered during the LSI
field activities have been used to characterize the potential for contamination in the surface and
subsurface soils and groundwater at the IWL and CDL, the surface and subsurface soils at the Old
WWTP, and the UST liquids present in the 600,000-gallon USTs. All data quality objectives (DQOs) and
procedures associated with . sample collection, laboratory analysis, sample custody, equipment
calibrations, and USACE QC procedures applicable to this project contained within the PWP were
followed. All activities were conducted using established methodologies and standard operating
procedures (SOPs) that were detailed in the FSP (SAIC 2002a). The field activities associated with the
LSI were conducted in accordance with the USACE Engineering Manual (EM) 200-1-3, Requirements for
the Preparation of Sampling and Analysis Plans (USACE 2001), EPA Requirements for Quality
Assurance Project Plans for Environmental Data Operations (EPA 1998a) and Guidance for Quality
Assurance Project Plans (EPA 1998b).

This document summarizes the ﬁeld investigation activities, laboratory results, and data analysis;
identifies protection standards; and provides recommendations pertaining to the sites being investigated.
The results of the field investigation and sampling program and a qualitative presentation of field and
analytical data are presented in this LSIR. Conclusions regarding the extent of detected contamination are
summarized and recommendations for future actions are made for the sites under investigation.
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1.1.2 Objectives

The primary objective of the WFF LSI at the four FUDS program sites (the Old WWTP, Site 3, the
IWL, and the CDL) was to collect and analyze representative samples from site-specific environmental
media to further characterize the type and concentration of contamination identified during past sampling
events. The sampling program for data collection activities is designed to meet the following general
objectives:

e Evaluate the current surface and subsurface conditions present in the immediate vicinity of the
sites '

e Determine the presence or absence of contamination in the surface and subsurface soils and
identify the chemical nature of contaminants (if present)

e Determine the presence or absence of contamination in the groundwater underlying areas of the
- sites

e Determine the presence or absence of contamination in the site-specific structures and identify
the chemical nature of contaminants (if present)

e Evaluate the geologic and hydrogeologic features of the study area
o  Evaluate the potential for contaminant release and migration.

Section 4 of the FSP (SAIC 2002a) describes the sampling and analysis program recommended to
meet these objectives and specifies field procedures and methods used during the LSI field investigation

at the WFF.
1.2 INSTALLATION DESCBIPTION AND HISTORY

This section describes the history of the installation and summarizes current operations conducted
at the WFF.

1.2.1 Installation History

The Department of the Navy acquired the property for the Installation in 1942 and constructed the

Chincoteague Naval Auxiliary Air Station (CNAAS) as a training facility for World War II (WWII) naval
aviators. Prior to being developed for the CNAAS, this area primarily consisted of farmland and marshes.
Aerial photographs indicate that by 1943 various buildings and three runways were constructed. Over the
years, the mission of the facility changed numerous times. The three runways were modified and
extended as needed with the changing mission. This resulted in the construction, expansion, and
occasional abandonment of numerous structures and roadways. On January 26, 1946, the Naval Aviation
Ordnance Test Station was established.

In 1958, the National Aeronautics and Space Act established NASA. Although the Navy decided
. to close the CNAAS, the facility continued to operate until 1959, when it was officially closed. NASA
took custody of the facility on June 30, 1959. Finalization of the transfer from the Navy did not take
place until December 1, 1961. From 1959 to 1974, the entire complex became known as Wallops Station.
During this time period, activities in the study area were conducted in support of the Civilian Space
Program.

The name of the facility was changed to Wallops Flight Center in 1975, and activities were
expanded to include studies of ocean processes. Noise reduction studies of aircraft on runways were
conducted within the boundaries of the study area known as Wallops Research Airport. In July 1975,
NASA excessed approximately 397 acres of land along the eastern extent of the Main Base to the U.S.
Fish and Wildlife Service (USFWS) to establish the Wallops Island National Wildlife Refuge
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(USDOI 1975). In October 1981, Wallops Flight Center was consolidated with the Goddard Space Flight
Center in Maryland and the name was officially changed to the Wallops Flight Facility (WFF). Since
then, the WFF has become NASA’s primary facility for suborbital programs (USATEC 2000,
NASA 1999, NASA Undated). ‘

1.2.2 Current Operations

 The WFF Main Base property was first developed commercially in the 1940s, while under control
of the Navy. Many of the buildings and structures constructed at that time remain in active service today.
Extensive efforts have been made throughout the Installation to renovate and modemize the current

buildings.

The current mission of the facility is to further scientific, educational, and economic advancement
by supporting space-based research focused on Earth and its environments. The facility is used for
research and development, and tracking and data acquisition, and serves as a central platform for NASA’s
Suborbital and Special Orbital Programs. Current tenants include, among others, the Navy, the Coast
Guard, the National Oceanic and Atmospheric Administration (NOAA), the Wallops Command and Data
Acquisition Station (CDAS), and the Wallops Island Marine Science Center (in cooperation with the -

Marine Science Consortium, Inc.).

The Main Base currently contdins the research airport, runways, hangars, administrative and
technical offices, laboratories, and air traffic control facilities, as well as housing for students and Navy
personnel. The research airport provides many services, including communications, telemetry, enhanced
radar tracking, and flight-path guidance. The facility also supports a variety of aeronautical research
programs (e.g., traction, acoustics, and navigation). The Marine Science Center is adjacent to the airport
and consists of more than 57 acres of classrooms, laboratories, residences, and other facilities

(NASA 1999).
1.3 PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND STUDIES

This section summarizes the various environmental investigations or studies that have been

- conducted at the four LSI FUDS program sites. From 1987 to the present, a series of environmental

investigations have been conducted at the WFF, including the LSI that is the focus of this report. These
investigations, which have been conducted by both government agencies and private contractors, have
ranged from general surveys to more detailed sampling and analysis. Table 1-1 identifies the LSI FUDS
program sites characterized and outlines the chronological events conducted for the LSI sites.

1.4 REPORT ORGANIZATION

Sections 2 through 4 present an overview of the WFF environmental setting and the methods used
in conducting the LSI. Section 5 presents site-specific results.

Executive Summary—This section summarizes and documents the results and recommendations
for the four sites under investigation at the WFF.

Section 1. Introduction—This section identifies the objective and scope of this study; describes
the Installation and summarizes its history and current operations; highlights previous investigations or
studies; and summarizes data screening methodologies.

Section 2. Environmental Setting of the Wallops Flight Facility—Section 2 provides an overview
of the physical setting, climate, geology, and hydrogeology. In addition, soil and groundwater
characteristics of the investigated sites are discussed.
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Table 1-1. Summary of Previous Investigations and Studies for LSI Sites
Wallops Flight Facility, Accomack County, Virginia
Document Title ’ Date ¢ LSI FUDS Sites Characterized

Ground Water Resource Evaluation for the Main | March, 1987 | Wallops Flight Facility — Main Base
Base (Rusnow, Kane & Andrews) '

Remote Sensing Report (Ebasco Services) June, 1990 Site 3 — Two 600,000-Gallon Fuel Tanks
Environmental Sites Survey — Wallops Flight November, Site 1.— Old WWTP; Site 3 - Two
Facility (Ebasco Services) 1990 600,000-Gallon Fuel Tanks

NASA Wallops Flight Facility Site Inspection, July, 1993 Site 1 - Old WWTP

Preliminary Report #1. Unexploded
Ordnance/Magnetometer Survey Resuits
(Metcalf & Eddy)

NASA Walliops Flight Facility Site Inspection, July 1993 Site 1 — OLD WWTP; Site 3 - Two

Preliminary Report #2. Soil Gas Survey Results 600,000-Gallon Fuei Tanks

(Metcalf & Eddy)

Preliminary Hazard Ranking System Scoring December, Site 1 - Old WWTP

Results (Metcalf & Eddy) 1994

Aerial Photographic Analysis NASA-Wallops May, 1996 Wallops Flight Facility - Mam Base

Flight Facility (EPIC) (1938 to 1996)

Site Inspection for Miscellaneous Sites at March, 1996 | Site 1 — Old WWTP; Site 3 - Two

Wallops Flight Facility (Ebasco Services) 600,000-Gallon Fuel Tanks

Limited Site Characterization Report for NOAA April, 1999 Site 3 —~ Two 600,000-Gallon Fuel Tanks

Facility (USACE) (Buildings A-46A and A-46B)

Status Summary Report (Earth Tech) January, 2000 | Site 1 —- Old WWTP; Site 3 - Two

600,000-Gallon Fuel Tanks; IWL. (fish &

. wildlife); CDL

Preliminary Potentially Responsible Party February, 2001 | WFF

Analysis. Goddard Space Flight Center,
Wallops Flight Facility (NASA)

Section 3. Contaminant Assessment Methodology—This section describes the field and laboratory .

procedures and methods used to conduct the LS. In addition, the approach and rationale for the field
activities are summarized.

Section 4. ' Laboratory Chemical Analysis Program and Quality Assurance Summary—The
laboratory chemical analysis program and an assessment of the laboratory and site activity data are
included. In addition, the methods and procedures used to establish the soil and groundwater

concentrations are presented.

Section 5. Site-specific Investigation Results, Conclusions, and Recommendations—This section
provides, on a site-by-site basis, the investigation approach and analytical and screening results. - An
assessment of field investigation activities is presented, followed by investigation results. Analytical
results are summarized and screening results for the detected constituents are presented.
Recommendations regarding future actions at the site also are provided.

Section 6. References—This section lists the references that were used in preparmg this report

Appendices—Appendices A through H include data from field activities or related assessments:

e Appendix A. Soil Boring Logs
e Appendix B. Soil Gas Maps
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Appendix C. Chain-of-Custody Forms
Appendix D. Data Quality Assessment
Appendix E. Source Water Laboratory Results
Appendix F. Survey Data

Appendix G. Analytical Data Presentation Tables
Appendix H. Photographs

Appendix I. Risk-Based Concentration Tables

Appendix J. Maximum Contaminant Level Tables.
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2. ENVIRONMENTAL SETTING OF THE WALLOPS FLIGHT FACILITY

This section summarizes the environmental setting for the Wallops Flight Facility (WFF),
Accomack County, Virginia. The environmental setting incorporates aspects of the Installation location,
demographics and land use, physiography and topography, climate and meteorology, geology,
hydrogeology, surface water hydrology, soil, and ecology for the Installation and surrounding areas. The
environmental setting has been compiled predominantly from field studies and information. presented in
the Desktop Audit Summary Report (MicroPact 2002); information from the U.S. Geological Survey
(USGS), Soil Conservation Survey (SCS), and National Oceanic and Atmospheric Administration
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Field studies have included site-specific mapping; geologic and hydrogeologic measurements and
observations; and quantitative sampling and analysis of surface soil, subsurface soil, groundwater and
containerized liquids. This section describes the environmental setting for the four Formerly Used
Defense Sites (FUDS) program sites investigated during the Limited Site Investigation (LSI), as
determined by historical documentation and field work conducted during historical and ongoing
investigations and studies.

2.1 LOCATION

The WFF is located in Accomack County, Virginia. The facility comprises three separate areas:
the Main Base, Wallops Island, and Wallops Mainland. The study area (Main Base) is situated on the
Atlantic Coast of the Delmarva Peninsula, approximately 5 miles south of the Maryland/Vu‘gxma state
boundary, and west of Chincoteague Island. Figure 2-1 shows the locatlon of the WFF in Accomack
County, Virginia.

The Main Base, which occupies approximately 2,230 acres, is bounded by Mosquito Creek to the
north, Cedar Creek to the south, Simoneaston Bay to the east, and Wattsville Branch to the west. Wallops
Island and Wallops Mainland are located approximately 7.5 miles southeast of the Main Base. Figure 2-2
shows the boundaries of the WFF and the location of the identified water resources identified above.

2.2 DEMOGRAPHICS AND LAND USE

The area surrounding the WFF is sparsely populated and largely agricultural. ILand not in
agricultural use, except for the resort town of Chincoteague, is either wooded or marshland. The main

' commercial industries are farming (primarily potatoes and soybeans), poultry, commercial and

recreational fishing, and tourism. Two national wildlife refuges (Chincoteaue and Assateague Islands)
attract a substantial number of visitors to view the wide variety of wildlife inhabiting the area.

The WFF is surrounded by rural farmland and small villages. Horntown, with approximately 1,466
acres, is located about 2.5 miles north of the Main Base. Wattsville, approximately 826 acres, is located
approximately 1 mile west of the Main Base. Atlantic, approximately 439 acres, lies about 2.75 miles
southwest of the Mam Base.

2.3 GEOLOGY AND PHYSIOGRAPHY

The WFF is located within the Atlantic Coastal Plain physiographic province and is underlain by
approximately 7,000 feet of sediment that overlies a crystalline basement. The sedimentary overburden
ranges in age from Cretaceous to Quaternary and consists of a thick series of terrestrial deposits
(Cretaceous) overlain by a thinner series of marine sediments. These sediments are generally unlithified
and consist of clays, silts, sands, and gravels. The regional dip of the units is approximately to the east,
toward the shore.
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Table 2-1. Characteristics of Surface Soil _
Wallops Flight Facility, Accomack County, Virginia

Setting

Drainage
Class

Permeability

Soil Properties

Organic
Matter Content

Depth to
Water

Soil Reaction

BhB - Bojac loamy Landform: Stream terraces Well drained Moderately rapid Low More than 48 | Extremely acid to slightly
sand, 2 to 6 percent Landscape Position: ‘ . inches acid in the surface layer and
slopes Undulating surfaces and rims subsoil, very strongly acid to
of Carolina bays moderately acid in the
; : , substratum
BkA — Bojac sandy Landform: Stream terraces Well drained Moderately rapid Low 481072 Extremely acid to slightly
loam, O to 2 percent | Landscape Position: Nearly inches acid in the surface layer and
slopes level and undulating surfaces subsoil, very strongly acid to
' moderately acid in the
‘ substratum
BoA - Bojac fine Landform: Stream terraces Well drained Moderately rapid Low More than 48 | Extremely acid to slightly
sandy loam, 0 to 2 Landscape Position: Nearly ‘ inches acid in the surface layer and
percent slopes level and undulating surfaces subsoil, very strongly acid to
) moderately acid in the
i _ ) substratum
CaA - Camocca fine: | Landform: Intermingled Poorly drained Very rapid Low | 0to 12 inches | Extremely acid to
sand, 0 to 2 percent dunes and marshes moderately alkaline
slopes, frequently Landscape Position:
flooded Depressions and flats between
) ~dunes v
ChA ~ Chincoteague | Landform: Tidal salt marshes Vety pootly Moderately slow Moderate to Ponded 0to | Moderately acid to slightly
silt loam, 0 to 1 Landscape Position: Level drained to rapid very high 36 inches alkaline
percent slopes, | marsh surfaces above the
frequently flooded ) ‘ _ ‘ _ . surface
DrA — Dragston fine Landform: Stream terraces Somewhat Moderately rapid Low 12t0 30 Very strongly acid or
sandy loam, O to 2 Landscape Position: Rims of | poorly drained in the subsoil inches strongly acid in the surface
percent slopes depressions, flats, and and rapid in the layer and the upper part of
‘ depressions substratum the subsoil, very strongly
acid to slightly acid in the
lower part of the subsoil and
. . . : . _in the substratum
MaA - Magotha fine Landform: Tidal salt marshes | Poorly drained Moderate to Moderate to 0to 12 inches | Very strongly acid to slightly
sandy loam, 0 to 2 Landscape Position: Level rapid -high alkaline

percent slopes,
frequently flooded

marsh surfaces




Mapping Unit

Table 2-1. Characteristics of Surface Soil
Wallops Flight Facility, Accomack County, Virginia (Continued)

Setting

Drainage
Class

Permeability

Soil Properties

Organic
Matter Content

Depth to
Water

Soil Reaction

jeulq — voday uonebisenu| eus pajwi

I e

MoB — Molena loamy | Landform: Coastal-plain Somewhat Rapid Low More than 60 | Very strongly acid to
sand, 0 to 6 percent .| uplands and stream terraces excessively inches moderately acid
slopes Landscape Position: drained
Undulating surfaces
MoD — Molena loamy | Landform: Coastal-plain Somewhat Rapid Low More than 60 | Very strongly acid to
sand, 6 to 35 percent | uplands and stream terraces excessively inches moderately acid
slopes Landscape Position: Sloping drained
surfaces and escarpments
MuA ~ Munden sandy | Landform: Coastal-plain Moderately well | Moderately rapid Low 18 to 30 Very strongly acid to
loam, 0 to 2 percent uplands and stream terraces drained in the subsoil, inches moderately acid
slopes Landscape Position: Nearly moderately rapid :
level surfaces or rapid in the
substratum :
- NmA — Nimmo sandy | Landform: Coastal-plain Poorly drained | Moderate in the Low to Oto 12 inches | Extremely acid to strongly
'5- loam, 0 to 2 percent uplands and stream terraces subsoil, moderate acid
slopes Landscape Position: Flats, moderately rapid
depressions, and or rapid in the
drainageways : substratum
PoA — Polawana Landform: Coastal-plain Very poorly Rapid Moderate to Ponded 12 Very strongly acid to neutral
mucky sandy ioam, 0 | uplands and stream terraces drained very high inches above
to 2 percent slopes, Landscape Position: . to 6 inches
frequently flooded Adjacent to drainageways and below the
streams surface
SeA — Seabrook Landform: Coastal-plain Moderately well Rapid Low 24 o0 48 Very strongly acid to slightly
loamy fine sand, Oto | uplands and stream terraces drained ' “inches acid
2 percent slopes Landscape Position: Nearly
level surfaces .
UpD - Udorthents Landform: Coastal-plain Somewhat Slow to rapid Low to high 18 to more | Ultra acid to moderately
and Udipsamments uplands, stream terraces, and poorly drained than 60 alkaline
soils, 0 to 30 percent | marshes to excessively inches
slopes Landscape Position: Filled drained
2 areas and borrow pits
<
N
e
w
N =
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Table 2-2. Classification of WFF Wetlands
Wallops Flight Facility, Accomack County, Virginia

Wetland Systems
[E] Estuarine — The Estuarine System describes deepwater tidal habitats and adjacent tidal wetlands with low
energy and variable salinity, influenced and often semi-enclosed by land.
[P] Palustrine — The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, emergents,

mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean derived salts is below
0.5 parts per thousand (ppt). Wetlands lacking such vegetation are also included if they exhibit all of the followmg

characteristics:

¢ are less than 8 hectares (20 acres)

e do not have an active wave-formed or bedrock shoreline feature

» have at low water a depth less than 2 meters (6.6 feet) in the deepest part of the basin
« have a salinity due to ocean-derived salts of less than 0.5 ppt.

Wetland Subsystems
Subtidal — These habitats are continuously submerged substrate, (i.e. below extreme low water).

intertidal — This is defined as the area from extreme low water to extreme high water and associated splash zone.
Wetland Classes

[UB] Unconsolidated Bottom — Includes all wetlands and deepwater habitats with at least 25% cover of pamcles
smaller than stones (less than 6-7 cm), and a vegetative cover less than 30%.

[EM] Emergent — Characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and lichens. This
vegetation is present for most of the growing season in most years. These wetlands are usually dominated by

perennial plants.

{US] Unconsolidated Shore — Includes all wetland habitats having three characteristics:

« unconsolidated substrates with less than 75% areal cover of stones, boulders, or bedrock
o less than 30% areal cover of vegetation other than pioneering plants;

« any of the following water regimes: irregularly exposed, regularly flooded, irregularly flooded, seasonally flooded,
temporarily flooded, intermittently flooded, saturated, seasonal-tidal, temporary-tidal, or artificially flooded.

Intermittent or intertidal channels of the Riverine System or intertidal channels of the Estuarine System are classified
as Stream Bed. Landforms such as beaches, bars, and flats are included in the Unconsolidated Shore class.

[FO] Forested — Characterized by woody vegetation that is 6 m tall or taller.

[S$S] Scrub-Shrub — Includes areas dominated by woody vegetation less than 6 m (20 feet) tall. The species include
true shrubs, young trees (saplings), and trees or shrubs that are small or stunted because of environmental

conditions.

2.6 ECOLOGY AND SENSITIVE ENVIRONMENTS
The Chincoteague National Wildlife Refuge is located adjacent to Chincoteague Inlet. The

Wallops Island National Wildlife Refuge is located east and southeast of State Road 175, adjacent to the

Main Base. The refuge is used primarily for limited wildfowl hunting and for wildlife and habitat
surveys. Assateague Island National Seashore is located to the north. The federally listed threatened and
.endangered (T&E) species known to occur at Wallops Island include the piping plover
(Charadrius melodius), bald eagle (Haliaeetus leucoccephalus), and peregrine falcon (Falco peregrinus).
Numerous wetlands are located around the Main Base and are protected according to state and Federal
regulations. The estimated total wetlands area within a 4-mile radius of the WFF is 14,646 acres. A
variety of important finfish and shellfish species can be found in the tidal waters in the vicinity of the
WEFF. These species include summer flounder, sea trout, northern kingfish, menhaden, bluefish, striped
bass, American oyster, quahog clam, and blue crab. Little Mosquito Creek and its tributaries were
condemned as shellfish areas in April 1989 due to high fecal coliform bacteria levels or the presence of
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permitted discharge locations. Closures to shellfish harvesting in the vicinity of permitted discharges
serve as buffer zones to ensure public health. No data on shellfish production were available for Jenny’s
Gut, Mosquito Creek, or Cockle Creek. These areas are used for commercial and recreational fishing
(Versar 1992).

2.7 CLIMATE

The WFF is located in the climatic region known as the humid continental warm summer climate
zone. The Soil Survey for Accomack County (USDA 1994) provides climatic data at Wallops Island for
the time period 1967 to 1979. Precipitation is well-distributed throughout the year. Frequent, steady
storms in the winter, spring, and fall result in local flooding and severe shoreline erosion. Summer is hot
and humid with thunderstorms occurring on an average of 18 days per year. The total average annual
rainfall for Wallops Island is 40.8 inches. Of this, 20.6 inches usually falls in April through September.
The heaviest 1-day rainfall during the period of record was 4 inches. In winter, sustained snowfall events
are rare. The average seasonal snowfall is 9.8 inches. In the winter, the average daily temperature is
37.1°F and the average minimum daily temperature is 29.6°F. Winter temperatures have ranged as low as
5°F. The average summer temperature is 73.7°F and the average maximum daily temperature is 80.2°F.
Summer temperatures have ranged as high as 101°F. The average relative humidity is 60 percent.
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3. CONTAMINANT ASSESSMENT METHODOLOGY

This section summarizes the field activities conducted by Science Applications International
Corporation (SAIC) at the Wallops Flight Facility (WFF) as part of the Limited Site Investigation (LSI).
The LSI field investigation sampling methodology, including planned activities, objectives, and rationale
for the LSI, are presented in Section 3.1. Field activities completed and procedures used during the
investigation of these sites are provided in Section 3.2. A detailed discussion of the methods, procedures,
and rationale for the site-specific sampling also is presented in Section 4 of the Field Sampling Plan (FSP)
(SAIC 2002a). Deviations from the planned field activities are specified in Section 3.3. Section 3.4
presents an overview of the soil and groundwater standards used for the screening assessment.

3.1 SAMPLING METHODOLOGY

The LSI field investigation program was designed to characterize current environmental conditions
at the four sites (the Old Wastewater Treatment Plant [WWTP], Industrial/Sanitary Waste Landfill [TWL],
Construction Debris Landfill [CDL], and Two 600,000-Gallon Fuel Tanks under investigation at the
WFF. The LSI program was conducted in accordance with the Project Work Plan (PWP) that was
specifically prepared for the LSI. The PWP was reviewed and approved by the U.S. Environmental
Protection Agency (EPA) Region III, Virginia Department of Environmental Quality (VDEQ), and U.S.
Army Corps of Engineers (USACE), Norfolk District. Final approval of the PWP was received in August
2002 prior to the initiation of field investigation activities. Adherence to the requirements outlined in
these documents (FSP [SAIC 2002a], Quality Assurance Project Plan [QAPP] [SAIC 2002b], and Site
Safety and Health Plan [SSHP] [SAIC 2002c]) ensured that the project data quality objectives (DQOs)
were met. Based on EPA guidance for environmental studies, the DQOs for the LSI activities included
precision, accuracy, representativeness, comparability, and completeness (PARCC). During the course of
the LSI, all activities and analyses were conducted using standard procedures so that known and
acceptable PARCC properties were achieved.

" The LSI field investigation activities conducted at the four previously identified WFF sites included
site inspections; surface and subsurface soil, containerized liquid (USTs) and groundwater (Hydropunch®)
sampling; and topographic surveying. Direct-push (Geoprobe®) drilling and groundwater (Hydropunch®
sampling was conducted by SAIC personnel. Prior to initiating the field program, sample locations were
staked by SAIC personnel and utilities and vegetation were cleared by SAIC and WFF personnel..
General Physics Environmental Services, Inc. (GPES) of Gaithersburg, Maryland, provided soil and water
analytical services. Section 4 provides a quality assessment of the data provided to SAIC by GPES.
Supplemental information associated with the data quality assessment is presented in Appendix D.

3.1.1 Sample Selection

Table 3-1 summarizes the site-specific sampling activities and sampling rationale for each of the
four sites included in this Limited Site Investigation Report (LSIR). The type of data required to meet the
LSI objectives is site specific and sampling requirements were based on the previously handled materials,
past operations, and previous investigations conducted at the installation. Site-specific rational associated
with sample selection are presented in Section 5. ‘ :

3.1.2 Parameter Selection

Target compound and element lists for each site were prepared on the basis of the type of activities
conducted, the suspected contaminants, and previous sampling results. Because the LSI focused on the
identification of potential contamination and historical records for most of the sites were very limited, the
chemicals of concern (COCs) for each location included volatile organic compounds (VOCs),

- semivolatile organic compounds (SVOCs), and metals. A detailed discussion of target analytes is

included in the QAPP (SAIC 2002b).
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Table 3-1. Limited Site Investigation Field Activities
Old WWTP (Site 1), Two 600,000-Gallon USTs (Site 3), IWL, and CDL

Site Name

Site 1 — Old Wastewater
Treatment Plant
(WWTP)

Wallops Flight Facility, Accomack County, Virginia

LSI Field Activities

Based on results of previous investigation activities, drilled three soil borings at or
adjacent to former soil gas sample locations. Characterized current condmons at these
locations by completion of the following:

¢ Collected one surface soil sample (0 to <0.5 feet BLS) from below the top of the
natural soil

+ Conducted field screening at each soil boring location to 4 feet BLS (except at
sludge bed location) using a PID. Collected one subsurface soil sample from the
soil interval that indicated the greatest potential for contamination (e.g., elevated PID
readings, discolored soil).

¢ No groundwater (Hydropunch®) samples collected.

Samples were analyzed for VOCs, SVOCs, and metals.

Site 3 — 600,000-Gallon
USTs (Buildings A-46A
and A-46B)

Conducted visual inspection of the 600,000-gallon USTs to determine tank depth and if-
free product is present.

Collected two samples from each of the 600,000-gallon USTs (A-46A and A-46B) to
determine the absence or presence of hydrocarbons within the USTs.

Analyzed samples for VOCs, SVOCs, and metals.

Industrial/Sanitary
Waste Landfill (IWL)

Based on the interpretation of aerial photographs and current site conditions. Eight soil
and four groundwater samples were collected at four discrete locations

e Four soil and two groundwater samples were collected in an area identified in the
EPIC report as an area previously containing mounded material.

* Two soil and one groundwater samples were collected at location adjacent to
mounded material running parallel with Route 175

o Two soil samples and one groundwater sample were collected downgradient from
the potential source areas also identified in the EPIC report.

The following samples were collected from each boring:

* One surface soil sample 0 to <0.5 feet BLS below the top of the natural soil (surface
soil at SB-IWL-04 was not collected due to elevated PID concentrations detected in
the subsurface soil).

One subsurface soil sample at the soii-groundwater interface.

One groundwater sample using Hydropunch® technique.
Samples were analyzed for VOCs, SVOCs, and metals (filtered metal analysis conducted
for groundwater sample).

-| Construction Debris
“Landfill (CDL)

Based on the review of the aerial photographs, three soil borings (SB-CDL-01 through
SB-CDL-03) were drilled along the eastern boundary of the former CDL. The following
samples were collected from each boring and used to characterize potential constituents
released from the site: :

¢ One surface soil sample 0 to <0.5 feet BLS below the top of the natural soil.

» One subsurface soil sample at the so:l-groundwater interface.

s One groundwater sample using Hydropunch technique.

Samples were analyzed for VOCs, SVOCs, and metals (filtered metal analysis conducted

for groundwater sample).
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3.2 FIELD ACTIVITIES AND PROCEDURES

The WFF LSI included a site walkover, direct-push drilling and subsurface soil and groundwater
sampling, and liquid sampling from the 600,000-gallon USTs. This section describes the activities used
to qualitatively and quantitatively assess the presence of contamination at the four LSI sites. Qualitative
activities included the field screening and site walkover activities. Quantitative activities included the
subsurface soil sampling, Hydropunch® sampling, sampling of the liquids in the USTs, and topographic
surveying. The field methods and procedures associated with the completion of LSI field activities at the
WFF are summarized below. LSI activities were supervised by SAIC and USACE (Norfolk District)
personnel to ensure field activities were being conducted in accordance with the PWP. Results and their

interpretations are provided in Section 5.

3.2.1 Visual Inspection

A visual inspection was conducted at each site prior to the initiation of investigation activities. Site
characteristics, such as topography, surface water drainage patterns, buildings and structures
(e.g., location of doors or potential release pathways), visible surface stains, stressed vegetation, exposed
soils, and utility locations were considered in locating sampling points. Site visual inspection activities
also included the staking of soil boring/Hydropunch® sample locations. These visual inspection and
staking activities were conducted in July 2002 by SAIC field personnel. The site-specific sample location
rationale and observations made during the inspection are discussed in Section 5.

3.2.2 Field Screening

Screening activities were conducted during field operations at the WFF using a photoionization
detector (PID). This instrument was used to ensure the safety of the field staff and screen samples for the
presence of potential VOCs. SAIC personnel used the monitoring instrument to screen the borehole
atmosphere, soil samples, and the breathing zone around the rig during drilling operations. Instrument
readings were recorded on soil boring field logs and in the field logbook. Copies of the soil boring field
logs are contained in Appendix A.

The Photovac Microtip PID was calibrated using isobutylene gas in accordance with the
manufacturer’s instructions and SAIC’s standard operating procedures (SOPs). Calibration checks were
performed at the beginning of each sampling day or more frequently if field personnel suspected that
calibration might have been altered or affected by an external factor (e.g., temperature or humidity).

3.2.3 Soil Sampling

All soil samples were collected in accordance with the procedures outlined in the following
sections. Quality control (QC) samples were collected using the same procedures described for collecting

environmental samples.

Soil sampling was conducted to determine the presence or absence of contamination in the surface
and shallow subsurface soil horizons. Soil sampling was conducted at various depths in accordance with
site-specific conditions. Sampling depths, sampling methods, and frequency were based on site-specific
requirements and rationales. In general, samples were collected from three strata: surface (the top 0.5 feet
of soil), the soil-groundwater interface, and the subsurface (from 0.5 to 15 feet below land surface [BLS])
based on site-specific conditions and observations. The site-specific details and depth of sample
collection were recorded in the boring logs (Appendix A).

All underground utilities were cleared before conducting any intrusive sampling at the sites. Each
sample location was surveyed and the coordinates recorded on the boring logs. Survey data are included
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in Appendix E. The following sections describe the methods and equipment that were used to collect the
surface and subsurface soil samples.

Surface soil samples (0 to <0.5 feet BLS) were collected at the IWL, CDL, and the Old WWTP
during the LSI field activities. The sample collection techniques and methods that were used to collect
surface soil samples are summarized in the following paragraphs.

~ Surface soil samples were collected using stainless steel sampling tools (e.g., augers and spoons) or
“in a sampler attached to a direct-push Geoprobe®. If samples were to be analyzed for VOCs, samples
were collected directly from the surface soil or the Geoprobe® core barrel using the Encore™® sampler
before the semivolatile or metal samples were collected. The remaining sample material, to be used for
samples other than VOCs, was placed into stainless steel sampling bowls, homogenized, and placed into a

sample container (i.e., glass jar).

All sampling equipment and tools were decontaminated prior to use; all sample jars were glass with
Teflon® septa, and were certified clean by the manufacturer. All sample containers were labeled, placed
in a cooler, and maintained at 4°C = 2°C pending shipment to the laboratory. All shipments were
forwarded to the laboratory using overnight express or were delivered to the laboratory by field personnel.
Following completion of sampling activities, the borehole was filled to the surrounding surface elevation

using bentonite.

Subsurface soil sampling at the Old WWTP was conducted by using a hand auger. Subsurface soil
samples were collected at various depths (0.5 to 4 feet BLS) based on physical site conditions, (e.g., soil

discoloration, field screening results), intended sample depths, and the professional judgment of the SAIC

Field Manager.

Direct push techniques using the Geoprobe® system were used to collect subsurface soil samples
from soil borings with planned total depths greater than 5 feet BLS (IWL and CDL soil borings). Soil
descriptions and other relevant information were recorded in the field logbook. The following sections
outline the procedures associated with the collection of subsurface soil samples. '

Hand Auger Procedures for Sampling Soil—Hand augers were used to collect soil samples from
depths equal to or less than approximately 5 feet BLS. The samples were collected using 2- or 4-inch-
width stainless steel hand augers. Each auger was used in only one sampling location before being

decontaminated.

Samples from the augers were collected by depositing the removed soil into a stainless steel bowl
and immediately collecting the VOC sample (if required). The soil then was homogenized and the
remaining jars were filled.  These samples then were placed in coolers and kept at 4°C + 2°C until
received by the analytical laboratory.

Direct Push Procedures for Sampling Soil—Direct push sampling activities were conducted using
the Geoprobe® system, which is a hydraulically powered soil probe unit capable of exerting more than
15,000 pounds of downward force. The system is used to push or drive soil or groundwater sampling
tools into the subsurface. Geoprobe® soil sampling was conducted by using a small-diameter (3-inch
outside diameter [OD)]) stainless steel core barrel sampler with a retractable drive point that is pushed or
driven to sampling depth. Once the sampling depth was obtained, the probe or drive point was retracted,

and the soil was collected.

The Geoprobe® pushed and hammered the core sampler into the ground to the desired depth for
sampling. The core samplers were 4 feet long and were filled with acetate liners. As the core sampler
was driven into the ground, soil was collected in hard acetate liners contained within the sampler. Once
the sampling depth was reached, the core sampler was retracted from the boring. The cutting shoe
holding the sample in place in the core sampler was removed and the acetate liner was removed from the
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core sampler and placed onto a table for examination by the rig geologist. The rig geologist then screened
the soil sample for VOCs using a PID. Detectable organic vapors above the site background and physical
soil characteristics, such as soil type, color, moisture, and grain size, were logged and noted by the rig
geologist on the boring log.

After the acetate liner was retrieved from the core sampler, the soil was screened using the PID. If
the sample interval was used for VOC analysis, an Encore™ sampler attached to a T-handle was used to
collect three Encore™ samples from the sample interval. The Encore™ samplers were sealed with plastic
caps and labeled, placed in sealed plastic bags, and cooled to 4°C+2°C prior to delivery to the
laboratory. The soil from the remaining sample interval sleeves was placed in a stainless steel bowl and
homogenized before distribution into glass jars. The jars then were labeled, placed in resealable plastic
bags, and stored in coolers. : .

3.2.4 Hydropunch® Groundwater Sampling Procedures

Groundwater samples were collected using Hydropunch® techniques from each soil boring drilled
at the IWL and CDL to evaluate site groundwater quality at these sites. No groundwater samples were
collected from the Old WWTP or the 600,000-gallon USTs. Samples were analyzed for the same
parameters as the site soil (VOCs, SVOCs, and metals). The analytical results obtained using the
Hydropunch® technique were used to indicate organic and inorganic contamination, if present. All
groundwater metal samples were filtered prior to analysis. The Hydropunch® groundwater sampling
procedures are discussed below.

Hydropunch® sampling was conducted using a small-diameter (1-inch OD), percussion-driven, steel
probing tool or rod with a retractable drive point that was driven using a truck-mounted hydraulic
percussion unit (Geoprobe®). The sampling rod with an expendable point was driven approximately
3 feet below the anticipated or field-identified groundwater level. When the probe reached the desired
depth, it was retracted, exposing the open bore of the probe rod and allowing the rod to fill with formation
water. A Teflon® tube with a bottom check valve was inserted inside the probe rod and attached to a
peristaltic pump at the surface. Groundwater was collected directly into the appropriate sample
containers from the Teflon® tube. ' :

Groundwater samples were collected from four soil borings at the IWL (SB-IWL-01 through
SB-IWL-04) and three soil borings at the CDL (SB-CDL-01 through SB-CDL-03) during the LSL
Analytical groundwater samples were collected from each soil boring location using the Hydropunch®
groundwater sampling procedure specified above. All samples were retrieved using the peristaltic pump
and Teflon® tube and dispensed directly into an appropriate sample bottle. VOC samples always were
obtained first and placed into 40-mL vials. The vials were filled completely to eliminate all headspace.

- Following the collection of the VOC samples, the remaining analytes were collected in the appropriate

sample containers, labeled, and stored in iced coolers. All information was recorded directly in the field
logbook. All samples were maintained at 4°C + 2°C from the time of collection until they were delivered
to the laboratory.

3.2.5 Sample Identification

A sample identification (I.D.) system developed by SAIC was used to identify each environmental
sample collected and field QC blank prepared during the field investigation. This L.D. system allowed
precise documentation of locations and sample information. Site IL.D. codes and field sample numbers
were assigned to each environmental and field QC sample collected. A complete list of field sample
numbers and site IDs was maintained by the Field Manager. The format of the field sample numbers and
site IDs is as follows: ’
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Site Identification —A site 1.D. served as a unique identification code for each location sampled.
These site 1.D.s were assigned before the start of the field investigation. The following are typical
identifiers that were used for the field investigation at the WFF.

Code Media Description
SB-IWL-02 Soil boring number 2 at the WL
HP-CDL-03 Hydropunch® number 3 at the CDL

The first two letters represented the site type as defined by SB for soil boring samples and HP for
groundwater (Hydropunch®) samples. The next three letters (e.g., CDL) designates the site. The last two
digits denote the sample location at the site.

Field Sample Number—The field sample number was a unique demgnatlon assigned by the field
team to each environmental sample and field QC sample collected. This numerical code indicated the
sample number for its corresponding site LD. For example, a field sample number of SAICO1 for site
1.D. SB-CDL-0! indicates that it is the first soil sample collected from soil boring number 1 at the CDL.

Duplicate and Field QC Blanks—The following QC test and ﬂaggmg codes were used to 1dent1fy
duplicate environmental and field QC blank samples:

e “D” entered in the flagging code field was used to identify all field duplicates collected in the
field.

e “R” entered in the QC test code field was used to identify all rinsate blanks collected in the
field.

e “T” entered in the QC test code field was used to identify all trxp blanks prepared by the
analytical laboratory.

3.2.6 Sample Handling, Storage, and Shipping

The procedures followed during the transportation of environmental samples and field QC blanks
from the WFF to the analytical laboratory are summarized below:

o The outer surface of all sample containers was cleaned with white paper towels. The sample
label was placed on the container and covered with clear tape.

o After the containers for a given sample location were filled, they were placed in a rigid ice
-cooler and preserved at a temperature of 4°C + 2°C.

o Sample collection points, depth increments, and sampling devices documented in the field

logbooks were verified w1th the information written on the sample label and chain-of-custody
{CoC) form.

e Logbook entries and CoC forms with sample identification points, date, time, and names or
initials of all persons handling the sample in the field were completed prior to sample shipping.

e One custody seal was placed over the neck and down the side of each container.

e Samples were packaged in thermally insulated, rigid coolers for delivery to the laboratory
Environmental samples and field QC blanks submitted to the laboratory were placed in a
sample cooler along with ice packs and coolant blanks, and the final cooler temperature was
recorded prior to seahng the cooler. After a cooler was filled, the appropriate CoC form was

placed inside a Zip-loc® plastic bag and taped to the inside lid of the cooler, the outer surface of

the cooler was cleaned, and the cooler was sealed.

e Custody tape was attached at two separate locations on the outside of each cooler. Sample
coolers were shipped to the analytical laboratory by overnight delivery or because of the
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laboratory’s close proximity to the WFF, the sample containers were transported to the
laboratory via the SAIC Field Manager. The Field Manager received a signed CoC upon
delivery of the samples to document and trace sample possession. Completed CoC forms are
‘shown in Appendix C. A detailed discussion of CoC procedures is presented in Section 5 of

the QAPP (SAIC 2002b).

3.2.7 Decontamination Procedures

Field equipment was decontaminated before sampling activities began, between drilling and
sampling activities, and at the conclusion of the sampling program. Decontamination operations were
conducted to prevent cross-contamination. Only potable water from a sampled source, isopropanol, and
deionized (DI) water from the laboratory were used during the decontamination process. DI water was
used as a final rinse in the decontamination process. These water sources were identified and sampled
during the field investigation activities to aid in the validation of the data collected during the field
investigation activities. The analytical results from the sampling of the DI and potable water sources are
presented in Appendix E. The decontamination procedures used during the WFF LSI are summarized

below.

3.2.7.1 Drill Rig and Drilling Equipment Decontamination

Decontamination of large equipment associated with sampling, such as drill rigs, and all downhole
equipment not coming in direct contact with the soil or groundwater sample, was performed using a water
from the potable water source. Equipment was vigorously scrubbed and given a final rinse with approved

water.

3.2.7.2 Sampling Equipment Decontamination

All equipment directly contacting analytical sample media, including hand augers, stainless steel
core barrels, stainless steel bowl, and stainless steel sampling tools (e.g., spoons) was decontaminated
before and after each use. The following decontamination procedures were followed during the LSL

¢ The equipment was washed and scrubbed in a solution of potable water and Liquinox™ with
brushes to remove particulate matter and surface films. Once the equipment was thoroughly
scrubbed, it was placed into a potable water rinse.

e Rinse with DI, analyte-free water
e Rinse with isopropanol B

e Rinse with DI, analyte-free water
e Airdry ‘

e Wrap in aluminum foil.

3.2.7.3 Investigation-derived Waste Management

Investigation-derived waste (IDW) was generated as a result of the field activities conducted during
the WFF LSI. The types of generated IDW included soil cuttings, solid waste, and liquid waste. SAIC
was responsible for the proper handling, labeling, and staging of site IDW as described in the following
sections. Site IDW was managed and handled in compliance with Federal and Commonwealth of
Virginia requirements. The following sections describe the WFF IDW management.
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3.2.7.4 Liquid Investigation-derived Waste

Liquid IDW was generated from decontamination and Hydropunch® purging operations conducted
during the investigation. Decontamination water and pre-sample purge water was collected and
containerized in 55-gallon drums pending further laboratory characterization at the point of generation
pending groundwater sampling results. The storage and drums were labeled with the following

information:

e Project name

e Brief description of the contents (e.g., decontamination water, Hydropunch® HP-CDL-01 purge
© water) '

¢ Date container was filled

e Installation point-of-contact and telephone number

e Estimated number of gallons

e Number of containers (e.g., 1 of 1, 1 of 2).

3.2.7.5 Solid Investigation-derived Waste

Solid IDW generated during the WFF LSI included soil cuttings, personal protective equipment
(PPE), and noncontaminated municipal solid waste. The following sections describe the disposition of

each type of solid IDW.

Soil Cuttings—Soil cuttings were generated during drilling and soil sampling operations. Soil
cuttings from each boring were placed on 20-mil plastic until the PID screening results were obtained and
then were containerized in 55-gallon drums and stored in a designated area. The soils from soil borings
drilled at the CDL were containerized in a separate 55-gallon drum at the request of USACE. The drums
containing soil IDW were labeled with the following information:

Project name

Brief description of the contents (i.e., soil boring cuttings, decontamination water)
Date container was filled

Installation point-of-contact and telephone number

Number of containers (e.g., 1 of 1, 1 of 2).

Personal Protective Equipment—PPE wastes gcn‘erated during the WFF LSI included latex gloves,
vinyl gloves, and Tyvek® suits. This material was double-bagged using large trash bags and screened
using the PID. All PPE IDW was disposed of as municipal solid waste because PID readings did not

exceed background concentrations.

3.2.8 Topographic Surveying

A topographic survey was conducted to determine the map coordinates of the soil borings at the
four LSI sites. The Global Positioning System (GPS) was used to establish the horizontal location of the
soil borings at the WFF. The borings were located to an accuracy of £1 foot using the North American
Datum (NAD) 83/93 Virginia State Plane Coordinate System (SPCS). Information and data pertaining to
the completion of the survey is contained in Appendix F.

3.3 DEVIATIONS FROM PLANNED ACTIVITIES

Although activities conducted under the LSI were extensively planned and approved by EPA,
VDEQ, and USACE, initial plans were modified as field conditions were more fully understood. In
general, these changes were the result of unanticipated field conditions, site requirements, or screening

anm
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results that emerged for a given site. Deviations from planned field sampling tasks were deemed
necessary to obtain project objectives. The planned versus actual tasks and the rationale for associated
changes are presented in the following subsections. In these cases, the deviations were discussed prior to
implemeéntation.

3.3.1 Old WWTP Plant Investigation

During soil boring drilling activities at the Old WWTP sludge bed, soil boring location
SB-WTP-03, the hand-auger could not be advanced to a depth greater that 1 feet BLS because of auger
refusal encountered in the sludge beds. As a result, soil screening activities at the boring could not be
completed to a depth of 4 feet as proposed in the FSP (SAIC 2002a).

3.3.2 CDL Soil Boring Investigation

During soil boring drilling activities at SB-CDL-01 elevated PID concentrations were detected in
the shallow subsurface soil. Therefore, a soil sample was collected from the interval with the greatest
potential for contamination. As a result, no samples were collected from the surface soil interval as
proposed in the FSP (SAIC 2002a). In addition, because potential contamination was identified
(e.g., elevated PID concentrations, discolored soils) during the drilling and sampling of SB-CDL-01, the
boring was advanced to a depth greater than the soil-groundwater interface to aid in the delineation of the
vertical extent of the identified contamination.

3.4 PROTECTION STANDARDS

This section describes the basis for the comparison of the WFF sample data to protection standards
based on applicable or relevant and appropriate requirements (ARARs). Sample results from the LSI
were compared to the protection standards to provide information that will support recommendations for

further investigations or no further action.

3.4.1 Soil Protection Standards

There are no enforceable standards for contamination in soil resulting from waste disposal
activities. Instead, EPA Region III risk-based concentrations (RBCs) for soils are used for the
comparison. The RBCs are target concentration limits based on risk to human health and are calculated
for both residential and industrial land use.

The residential RBCs used in the comparison are protective of a receptor during childhood and
adulthood (chronic, long-term exposure) that is exposed to contaminants in soil via the ingestion route.
Industrial RBCs assume exposure only as an adult. The RBCs are published by EPA Region III and the
most recent concentrations (April 2002) are presented in Table 3-2.

The RBCs are calculated By using a target hazard quotient (HQ) of 1 and a target cancer risk of
1x 10, Using the cancer target is, therefore, conservative and allows for additive effects for multiple
contaminants. However, using the HI of 1 does not allow for additive effects for multiple chemicals.

As noted by EPA Region III, the RBCs are protective as no-action levels or cleanup goals, with the
following provisions: '

e A single medium is contaminated

e Asingle contaminant contributes nearly all of the health risk

® Volatilization, dermal contact, and other pathways not included in the RBCs are expected to be
insignificant
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Table 3-2. Regulatory Screening Criteria

Wallops Flight Facility, Accomack County, Virginia

EPA Region Ill RBC EPA Region Il RBC EPA Region Il RBC EPA Region Hif RBC Federal
Residential Soil Industrial Soil Migration to Groundwater Tap MCLs
Inorganic (mg/kg) Inorganic (mg/kg) Groundwater DAF 20 Water Water
Chemical Constituent Organic (ug/kg) Organic (pg/kg) Inorg malkg, Org palkg (pg/L) {pg/l)
1,1,1-Trichloroethane 21,900,000 572,320,000 60,326 3171.7 200
1,1,2-Trichloroethane 11,206 100,407 .78 .19 5
1,1-Dichloroethylene 1,065 9,539 .36 .044 7
1,1-Dichloroethane 7,821,429 204,400,000 4,544 798.4
1,2,4-Trichlorobenzene 782,143 20,440,000 7,518 194.4 70
1,2-Dichlorobenzene 7,039,286 183,960,000 4,553 268.2 600
1,2-Dichloroethane 7,019 62,892 1 12 5
1,2-Dichlioropropane 9,393 . 84,165 2 .16 5
1,3-Dichlorobenzene 2,346,429 61,320,000 2,910 182.5
1,4-Dichlorobenzene 26,614 238,467 7 .47 75
2,4,5-Trichlorophenol 7,821,429 204,400,000/ 3650.0
2,4,6-Trichloropheno! 58,066 520,291 6.1
2,4-Dichlorophenol 234,643 6,132,000 1,205 109.5
2,4-Dimethylphenol 1,564,286 40,880,000 6,716 730.0
2,4-Dinitropheno! 156,429 4,088,000 73.0
2,4-Dinitrotoluene 156,429 4,088,000 572 73.0
2,6-Dinitrotoluene 78,214 2,044,000 247 36.5
2-Chlorophenol 391,071 10,220,000 30.4
2-Chloronaphthalene 6,257,143 163,520,000 32,131 486.7
2-Methyinaphthalene 1,564,286 40,880,000 22 231 121.7
2-Methyi Phenol 3,910,714] 102,200,000 1825.0
2-Nitroaniline -
2-Nitrophenol
3,3-Dichiorobenzidine 1,419 12,718 5 .15
3-Nitroaniline
4,6-Dinitro-2-methylphenol 78,214 2,044,000 36.5
4-Bromophenyl Phenyl Ether .
4-Chloroaniline 312,857 8,176,000 969 146.0
4-Chloro-3-methyiphenol .
4-Chlorophenyl Pheny! Ether
4-Methyl Phenol 394,071 10,220,000 1825
4-Nitroaniline
4-Nitrophenol 625,714 16,352,000 1,740 292.0
Acetone 7,821,429 204,400,000 2,459 608.3
Silver 391 10,220 31 182.5
Aluminum 78,214 2,044,000 36500.0
Acenaphthene 4,692,857 122,640,000 104,832 365.0
Acenaphthylene
Anthracene 23,464,286 613,200,000, 465,603 1825.0
Arsenic .426 4 .03 .045 10
bis(2-Chioroethoxy) Methane
bis{2-Chloroisopropyl) Ether 9,125 81,760 2 26
bis(2-Chloroethyl)ether 581 5,203 .04 010
bis(2-Ethythexyl)phthalate 45 623 408,800 2 889,403 4.8 3]
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Table 3-2. Regulatory Screening Criteria
Wallops Flight Facility, Accomack County, Virginia
EPA Region Il RBC EPA Region lll RBC EPA Region lii RBC EPA Region Il RBC Federal
Residential Soil Industrial Soil Migration to Groundwater Tap MCLs

Inorganie (mg/kg) inorganic (mg/kg) Groundwater DAF 20 Water Water
Chemical Constituent Organic (ug/kg) Organic (j1g/kg) Inorg mg/kg, Org palkg __ (ugi) (pg/L)
Barium 5,475 143,080 2,105 2555.0 2000
Benzo(a)anthracene 875 7,840 1,461 092 20
Benzo(a)pyrene 87 784 374 .009
Benzo(b)flucranthene 875 7.840 4,514 .092
Butyl Benzyl Phthalate 15,642,857 408,800,000 16,819,201 7300.0
Beryllium 156 4,088 1,154 73.0 4
Benzo(g,h,i)perylene )
Benzo(k)fluoranthene 8,750 78,400 45,141 .92
Bromodichloromethane 10,302 92,310 1 47
cis-1,2-Dichloroethene 782,143] 20,440,000 349 60.8 70
cis-1,3-Dichloropropene
Vinyl Chloride 90 7,949 .33 .015 2
Chloroethane 220,250 1,973,617 18 3.6
Benzene 11,613 104,058 2 .32 5
Calcium )
Carbazole 31,936 286,160 467 3.3
Carbon Tetrachioride 4,913 44,025 2 .16 5
Cadmium 78 2,044 55 36.5
Methylene Chioride 85,163 763,093 19 4.1
Bromomethane 109,500 2,861,600 41 8.5
Chloromethane 49,133 440,246 10 2.1
Bromoform 80,851 724,456 67 8.5
Chioroform 782,143 20,440,000 .91 .15
Chrysene 87,497 784,000 146,092 9.2
Hexachlorobenzene 399 3,577 52 .042]- 1
Hexachlorocyclopentadiene 469,286 12,264,000 1,753,309 219.0 50
Hexachloroethane 45,623 408,800 361 4.8
Chlorobenzene 1,564,286 40,880,000 801 106.1 100
Cobalt 1,564 40,880 : 730.0
Chromium 117,321 3,066,000 1,971,000,219 54750.0 100
Carbon Disulfide 7,821,429 204,400,000 19,000 1042.9 .
Copper ) 3,129 81,760 10,518 1460.0 1300
Dibenzo(a,h)anthracene 87 784 1,395 .009
Dibromochloromethane 7,604 68,133 .83 .13
Dibenzofuran 312,857 8,176,000 7,650 24.3
Diethyl Phthalate 62,571,429 1,635,200,000 453,185 29200.0
Dimethyl Phthalate 782,142,857 20,440,000,000 ] 365000.0
di-N-Butyl Phthalate 7,821,429 204,400,000 4,964,000 3650.0
di-N-Octyl Phthalate 1,564,286 40,880,000 2,429,442 924 730.0
Ethylbenzene 7,821,429 204,400,000 36 3.3 700
Fiuoranthene 3,128,571 81,760,000 6,254,642 1460.0
iron 23,464 613,200 10950.0
Fluorene 3,128,571 81,760,000 135,294 243.3
Hexachlorobutadiene 8,189 73,374 1,848 .86
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Table 3-2. Regulatory Screening Criteria
Wallops Flight Facility, Accomack County, Virginia

EPA Region il RBC EPA Region Ill RBC EPA Region Ill RBC EPA Region lll RBC Federal
Residential Soil Industrial Soil Migration to Groundwater Tap MCLs

{norganic (mg/kg) Inorganic (mg/kg) Groundwater DAF 20 Water Water
Chemical Constituent Organic (ua/kg) Organic (ya/ka) | _Inorg mgtkg, Org polkg (bgL) (pgiL)
Mercury 2
Indeno(1,2,3-cd)pyrene 875 7,840 12,734 .092
Isophorone 672,343 6,024,421 415 70.5
Potassium
Toluene 15,642,857 408,800,000 8,790 747.0 1000
Methyl ethyl ketone 46,928 571 1,226,400,000 7,937 1906.1
Magnesium
Methylisobutylketone 6,257,143 163,520,000 1,303 139.0
Manganese 1,564 40,880 952 730.0
2-Hexanone 3,128,571 81,760,000 1460.0
Sodium .
Naphthalene 1,564,286 40,880,000 154 6.5
Nitrobenzene 39,107 1,022,000 23 3.5
Nickel 1,564 40,880 730.0
N-Nitroso-di-N-propylamine 91 818 .05 .010
N-Nitrosodiphenylamine 130,352 1,168,000 760! 13.7
Lead 15
Pentachlarophenol 5,323 47,693 .56 1
Phenanthrene
Pheno} 46,928,571 1,226,400,000 133,153 21900.0
Pyrene 2,346,429 61,320,000 682,003 182.5
Antimony 31 818 13 14.6 6
Selenium 391 10,220 19 182.5 50,
Styrene 15,642,857 408,800,000 57,214 1623.5 100
trans-1,2-Dichloroethene 1,564,286 40,880,000 823 121.7 100
trans-1,3-Dichloropropene
1,1,2,2-Tetrachlorogthane _3,194 28,616 .68 053
Tetrachioroethylene 12,283 110,062 29 63 5
Thallium 5 143 4 2.6 2
Trichloroethylene 1,697 14,308 .26 .026 5
Xylenes 156,428,571 4,088,000,000 170,190 12166.7 10000
Vanadium 548 14,308 5,111 255.5:
Zing 23,464 613,200 13,622 10950.0
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e The land use and exposure scenarios assumed in the RBCs is appropriate for the site
e The target risk levels assumed in the RBCs are appropriate for the site.

3.4.2 Groundwater Protection Standards

For groundwater, each sample result was compared to EPA Region III tap water RBCs (April 2002)
and Federal drinking water maximum contaminant levels (MCLs) (July 2002). The tap water RBCs are
designed to be protective of human health and are generally more restrictive than the MCLs. In addition,
the tap water RBCs include contaminants not regulated under the MCLs. The tap water RBCs are
presented in Table 3-2. The MCLs are enforceable limits (defined by the Safe Drinking Water Act
[SDWAY]) for a contaminant in a public water system.

Limited Site Investigation — Final Report 3-13 o May 2003



THIS PAGE WAS INTENTIONALLY LEFT BLANK

IR

|

| W

il ol el el el mal aal el aal e




(-}

(]

e

4. LABORATORY CHEMICAL ANALYSIS PROGRAM
AND QUALITY ASSURANCE SUMMARY

This section summarizes the laboratory chemical analysis program implemented as part of the
Limited Site Investigation (LSI) conducted at the Wallops Flight Facility (WFF), Accomack County, .
Sections 4.1 and 4.2 summarize analytical methods and data reporting and validation, respectively.
Additional information on these topics is presented in the Quality Assurance Project Plan (QAPP)
submitted as Appendix A of the Field Sampling Plan (FSP) prepared by Science Applications
International Corporation (SAIC) (SAIC 2002b), which was followed during the laboratory chemical
analysis program. GPL Laboratories, Inc. (GPL), 202 Perry Parkway, Gaithersburg, Maryland, was the
analytical laboratory under contract for the WFF LSL

A quality assurance (QA) summary of the analytical data is presented in Section 4.3. Appendix D
provides additional information on the QA assessment. Appendix D (Tables D-1a and D-1b) presents the
number of soil and groundwater samples collected during the WFF LSI, in addition to the number of field
quality control (QC) samples collected and selected laboratory QC (i.e., matrix spike/matrix spike
duplicates [MS/MSDs] and laboratory duplicates) samples analyzed.

4.1 LABORATORY ANALYTICAL METHODS

The chemical analysis program for the WFF LSI conforms to the analytical requirements presented
in the U.S. Environmental Protection Agency (EPA) Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods SW846 and the QAPP (SAIC 2002b) for the chemical analysis of soil and
groundwater samples. GPL analyzed all samples collected during the WFF LSI for use in data analysis.
The analytical methods are presented in Table 4-1.

Table 4-1. Analytical Laboratory Methods
Wallops Flight Facility, Accomack County, Virginia

Parameters ‘ Water ( Soil
Volatile Organic Compounds Sw8260B SwW8260B8
Semivolatile Organic Compounds SwW8270C sSwa270C
Metals SW6010B/SW7470 SW6010B/SW7471

4.2 DATA REPORTING AND VALIDATION

The SAIC QA Officer or designee initiated a validation of the analytical data packages. One hundred
percent of the data were validated using a modification of the 1994 EPA Contract Laboratory Program
(CLP) National Functional Guidelines for Organic and Inorganic Data Review (EPA 1994a and 1994b).
Non-CLP parameters were validated against similar CLP parameter guidelines. For example, volatile organic
compounds (VOCs) were analyzed by SW846 Method 8260B and validated against the National Functional
Guidelines VOC criteria. As such, CLP Forms 1 to 14 were reviewed to ensure that the QC results fell
within appropriate QC limits for holding times, blank contamination, calibrations, surrogates, MS/MSDs,
laboratory control samples (L.CSs), internal standards (ISs), cleanup checks, laboratory duplicates, serial
dilutions, detection limits, and any other required QC data. Laboratory QC forms were reviewed to
ensure that the QC results fell within the appropriate QC limits. Any resulting data validation qualifiers
were applied and a data validation report was prepared. No recalculations were done.
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A secondary stage of validation occurred once the initial validation for a discrete sampling event
was completed. Individual trip blanks, equipment rinsate blanks, and field blanks were associated with
the corresponding environmental samples. These field QC blanks were evaluated following the same
criteria as method blanks, and the associated environmental samples were appropriately qualified. After
all of the data validation for the project was completed, a project data quality assessment was prepared
(see Appendix D).

4.3 QUALITY ASSURANCE SUMMARY

This section summarizes the results of the data quality assessment conducted for the analytical data

resulting from this investigation. A comparison of the analytical results to project data quality objectives
(DQOs), as defined in the QAPP (SAIC 2002b), formed the basis for evaluating the quality of the

analytical data. Data verification and validation were conducted on 100 percent of the resulting analytical -

data packages to ensure that the laboratory produced an acceptable quality level for results. One hundred
percent of the data were evaluated for contamination due to field activities by evaluating all field QC
blanks (i.e., trip blanks, equipment rinsate blanks, and field blanks).

The following sections summarize the DQOs for the precision, accuracy, representativeness,
comparability, and completeness (PARCC) and sensitivity parameters obtained during the WFF LSI. A
detailed project data quality assessment is presented in Appendix D. Appendix D (Tables D-1a and D-1b)
presents the number of samples, the parameters of interest, and the related field QC samples (i.e., trip
blanks, equipment rinsate blanks, and field blanks). All data validation qualifiers applied to the data are
presented in Appendix D (Table D-2). Appendix C presents the cham-of-custody (CoC) forms associated
with this investigation. _

4.3.1 Precision

Precision is defined in Section 3 of the QAPP (SAIC 2002b) and was evaluated based on the
analysis of three different types of QC samples: MS/MSDs, laboratory duplicates, and field duplicate
samples.

The first type of QC sample used to assess the precision of the data quality was the relative percent
differences (RPDs) of the MS/MSDs. All MS/MSD RPDs were within the control limits specified within
Section 3 of the QAPP (SAIC 2002b).

The second type of QC sample used to assess the precision of the data quality was the RPDs of the
laboratory duplicate samples. Laboratory duplicate RPDs were within acceptable ranges.

The third type of QC sample used to monitor field precision was field duplicate samples. Duplicate
sample pairs were collected to ascertain the contribution of varjability (i.e., precision) due. to
environmental media and sampling precision techniques. Field duplicate RPDs were calculated on 10
percent of the data and reviewed to identify any percentages that were suspicious. Data have not been
qualified based on the results of field duplicates, since the National Functional Guidelines do not include
control limits for RPDs. No specific control limits for field duplicates were established in part because
the natural heterogeneity of the environmental media was much greater than the variability imparted by
field and laboratory activities.

Based on an evaluation of MS/MSD, laboratory duplicate, and field duplicate RPDs, the overall
precision is acceptable. As a result, the laboratory DQO for precision has been fulfilled. A
comprehensive discussion of MS/MSD and duplicate results is presented in Appendix D.
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4.3.2 Accuracy

Analytical accuracy is defined in Section 3 of the QAPP (SAIC 2002b) and was measured through
the use of surrogates, MS/MSDs, metals matrix spike samples (MSSs), LCSs, blanks (method,
calibration, and field QC), and calibration standards (initial and continuing).

A few surrogate percent recoveries for VOCs and semivolatile organic compounds (SVOCs) were
outside the control limits specified in Section 3 of the QAPP (SAIC 2002b), as discussed in Appendix D.
No data validation qualifiers were applied based on SVOC surrogate results, since SVOCs were not
detected in the associated water samples. For VOCs, positive results in associated samples were qualified
as estimated “J” and nondetect results were qualified as estimated “UJ.” These qualified data points are
considered to be acceptable, but estimates, and were used in the human health-based data screen.
Appendix D (Table D-2) lists the samples that were qualified due to surrogate results.

A few SVOC MS/MSD percent recoveries were outside the control limits specified in Section 3 of
the QAPP (SAIC 2002b), as discussed in Appendix D. Six SVOC soil percent recovery values (of 36
total values) were outside the control limits. Since the National Functional Guidelines do not recommend
the application of data validation qualifiers based solely on MS/MSD results, these results were used in
conjunction with other QC indicators (i.e., surrogates, LCSs, and ISs) when qualifying the data. No data
validation qualifiers were applied based on the MS/MSD results, since these other QC criteria were met.
Two soil metals MSS percent recovery values (of 46 total values) were outside the QC limits. As a resuit,
antimony in 11 soil samples was qualified as estimated “UJ” or “J.” These qualified data points are
considered to be acceptable, but estimates, and were used in the human health-based data screen.
Appendix D (Table D-2) lists the samples that were qualified with a “J” or “UJ” due to MSS resulits.

The LCS was the fourth QC type used to assess analytical accuracy. Based on an evaluation of the
data, all criteria were within the control limits specified in Section 3 of the QAPP (SAIC 2002b) with the
exception of a few SVOC outliers. 4-Chloro-3-methylphenol, 4-nitrophenol, and pentachlorophenol (PCP)
each had an LCS recovery above the upper control limit (UCL) in one water lot. 2,4-Dinitrotoluene
(2,4-DNT) and phenol each had an LCS recovery above the UCL in one soil lot. No data validation
qualifiers were applied, since no positive results were identified in the associated soil and water samples.

All supporting QC information cited above also was qualitatively evaluated with respect to the
analytical accuracy DQO. Based on the evaluation of the surrogate, MS/MSD, MSS, and LCS results and
the associated laboratory QC results summarized in Appendix D, the laboratory accuracy has been
determined to be acceptable for all analyses. The analytical DQO for accuracy has been met.

Method blank analysis was conducted with each analytical batch of environmental samples
analyzed, and the results evaluated for interferents that might potentially interfere with accurate
quantitation of a target compound. Methylene chloride, acetone, and trichloroethene (TCE) were detected
at concentrations and frequencies in the organic method blanks that might bias the analytical results. The
data validation qualifier “U” was applied to 22 methylene chloride, 14 acetone, and 15 TCE soil
concentrations, as well as 37 methylene chloride water concentrations, that were less than 10 or 5 times the
concentration detected in the associated method blanks. These qualified data points are considered to be
acceptable, but nondetect, and were used in the human health-based data screen. Appendix D (Table D-2)
lists the samples that were qualified with a “U” due to method blank results.

Antimony, arsenic, calcium, cobalt, copper, iron, magnesium, manganese, nickel, sodium, thallium,
vanadium, and zinc were detected in various method blanks, initial calibration blanks (ICBs), and
continuing calibration blanks (CCBs) at concentrations and frequencies that might bias the analytical results.
Associated soil and water concentrations that were less than the action level associated with the concentration
detected in the method blanks, ICBs, and CCBs were qualified with a “U.” These qualified data points are
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considered to be acceptable, but nondetect, and were used in the human health-based data screen.
Appendix D (Table D-2) lists the samples that were qualified with a “U” due to laboratory blank results.

Field QC blanks (i.e., trip blanks, equipment rinsate blanks, and field blanks) were collected to
determine the degree of cross-contamination or ensure successful decontamination procedures. The data
validation qualifier “U” was applied to one carbon disulfide and seven acetone soil concentrations, as well
as six carbon disulfide and four acetone water concentrations, that were detected at concentrations below
the action level in the associated trip blank. The data validation qualifier “U” was applied to three
toluene, four di-n-butyl phthalate (DNBP), four antimony, one chromium, four cobalt, two copper, and
four potassium soil concentrations, as well as eight copper water concentrations that were detected at
concentrations below the action level in the associated equipment rinsate blanks. No VOC, SVOC, or
metals results were qualified based on field blank results. Data points qualified with a “U” in the above
samples are biased high due to trip blank and equipment rinsate blank contamination and should be
considered nondetect. These qualified data points are considered to be acceptable, but nondetect, and
were used in the human health-based data screen. Appendix D (Table D-2) lists the samples that were
qualified with a “U” due to field QC blank results.

Based on an evaluation of the compounds and elements detected in the blanks and calibration
results, the overall accuracy has been determined to be acceptable for all analyses. The analytical DQO
for accuracy has been met. A comprehensive discussion of the method and field QC blank results is
presented in Appendix D.

4.3.3 Representiativeness

Based on an evaluation of sample precision and accuracy, the samples collected during the WFF
LSI are considered to be representative of the environmental conditions.

4.3.4 Comparability

Based on the precision and accuracy assessment presented above, the data collected during the

WFF LSI are considered to be comparable with the data collected during previous investigations.

4.3.5 Completeness

Completeness measures the amount of valid data obtained from the laboratory analysis process and
sampling. For data to be considered valid, they must have met all acceptance criteria, including accuracy
and precision, as well as any other criteria specified by the analytical methods used. Furthermore, project
completeness was defined as the percentage of data used to perform the human health-based data screen,
upon which LSI recommendations were made. For analytical data to be considered usable for the LSI
recommendations, each data point must be satisfactorily validated.

Results that have been qualified “U,” “UJ,” or “J” for various reasons encountered minor analytical
problems with limited impact on the data quality. Data were qualified rejected “R” when significant
errors were identified and were not used to calculate project completeness. No data collected during the
WFEFF LSI were rejected as a result of the data validation process.

DQOs for the WFF LSI were set at 90 percent for field sampling and laboratory completeness.
Based on the evaluation of the field and laboratory QC results presented in Appendix D, 100 percent of
the total environmental sample. data collected during the WFF LSI were used as the basis for all
recommendations presented in this report.
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5. SITE INVESTIGATION RESULTS, CONCLUSIONS,
AND RECOMMENDATIONS

This section presents the results of the Limited Site Investigation (LSI) conducted at four Formerly
Used Defense Sites (FUDS) program sites (Site 1 — Old Wastewater Treatment Plant [WWTP], Site 3 —
Two 600,000-gallon Fuel Storage Tanks, Buildings A-46A and A-46B, the Industrial ‘Waste/Sanitary
Landfill [IWL], and the Construction Debris Landfill [CDL]) at the Wallops Flight Facility (WFF). This
section includes a physical description and history of each site, a summary of the LSI field activities, the
analytical results of the environmental sampling, the nature and extent of identified constituents, the
results of screening assessments, and the conclusions and recommendations for each site.
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" for Site 1 are summarized in Section 5.1.4.

5.1 SITE 1 - OLD WASTEWATER TREATMENT PLANT

This section presents the results of the LSI for the Old WWTP (Site 1). A description and history
of the site, a summary of the site conditions and environmental setting, and an overview of the
environmental investigation activities previously conducted at the Old WWTP are provided in
‘Section 5.1.1. Section 5.1.2 discusses the LSI activities conducted at Site 1. Section 5.1.3 presents the
laboratory analytical results of the LSI field investigation and summarizes the nature and extent of '
contamination identified during the investigation of the Old WWTP. The results of the human health
toxicological screening assessment also are presented in Section 5.1.3. Conclusions and recommendations

5.1.1 Site Description, History, and Environmental Setting

Information pertinent to the physical description of Site 1, the operational history, and the
environmental setting for the site was obtained from historical site maps, aerial photographs, anecdotal
evidence, site visual inspections, and information and data presented in previous site investigations and
studies. Topographic information was obtained from the EG&G, Inc. digital base map.

" 5.1.1.1 Site Description and History

The WWTP was constructed by the Navy in the early 1940s and is located northwest of the
intersection of Runway 17-35 and the taxiway that parallels Runway 10-28. The WWTP is no longer
active and the structures are partially degraded and overgrown with vegetation. The National Aeronautics
and Space Administration (NASA) abandoned the facility upon obtaining custody of the land and has not
used the WWTP for any purpose since the transfer of the facility ownership in 1959. The Principal
Responsible Party (PRP) Analysis (NASA 2001) concluded that the U.S. Department of Defense (DOD)
and U.S. Army Corps of Engineers (USACE) should assume responsibility for Site 1 under the FUDS
program. Figure 5.1-1 shows the location of the Old WWTP (Site 1) at the WFF.

The former wastewater treatment plant consists of three cinder-block structures (control/pump
house, process tanks [clarifiers], and sludge drying beds) and a trickling filter. Influent to the Old WWTP

. probably flowed by gravity or pump stations to the headworks (control/pump house), where the flow was

routed through a screening process before it entered the process tanks (clarifiers). Effluent from the
clarifier in these processes are pumped over the trickling filter, generally returning to the inlet side of the
clarifier tanks. As a result, effluent from the trickling filter-is recirculated continuously through the
clarifier or a secondary clarifier to aid in the removal of the suspended solids. Once the effluent from the
clarifier has undergone significant treatment in the trickling filter process, the effluent may be discharged
and sludge from the clarifiers discarded to the sludge drying beds. The photograph presented in
Figure 5.1-2 shows the current conditions of the Old WWTP and the physical features of the surrounding
area.

5.1.1.2 Site Conditions and Environmental Setting

Site 1 is located at the base of a moderate hill that consists of approximately 30 feet of topographic
relief. The defined site, as shown in Figure 5.1-1 is approximately 0.8 acres and the hill slopes down to
the WWTP, toward the northwest. The site is surrounded by woodland brush, young trees, and dense
vegetative cover. A temporary access road was cleared for the LSI sampling activities through the
western portion of the site by WFF personnel prior to the arrival of the Science Applications International
Corporation (SAIC) sampling team. The site contains mounded material identified in previous
investigations as residual sludge piles located approximately 150 to 200 feet north of the Site 1 concrete
structures. In addition, the sludge drying beds also may contain residual sludge materials associated with
former WWTP activities.
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Figure 5.1-2. Site 1 - Old Wastewater Treatment Plant - Photograph of Site Conditions
Wallops Flight Facility, Accomack County, Virginia

During the April 2002 site visit, personnel from the Virginia Department of Environmental Quality
(VDEQ) stated that based on past experience, trickling filters such as that at the Old WWTP sometimes
contain mercury. However, the presence or absence of a mercury seal could not be positively determined
during that time and the presence of a mercury containing seal would be addressed in a separate procedure.

The hydrologic conditions at the Old WWTP have not been characterized based on data collected
previously at the site. Unfortunately, no soil boring lithologic data has been identified during the review
of the site-specific data, so a lithologic description of the subsurface soil greater than 4 feet below land
surface (BLS) could not be included in this LSI.

5.1.1.3 Background and Previous Site Investigation Activities

In November 1990, an Environmental Site Survey (ESS) Report provided an overview of sites
known to have impacted the environment, their investigation status, and identified additional sites for
future investigation. The Old WWTP was identified as 1 of 14 sites that had not been investigated prior
to completion of the report and indicated that no information currently was available for the site. As a
result, the ESS concluded that additional investigation at Site 1 was warranted.

In July 1993, a preliminary report (Metcalf & Eddy 1993a) presented the findings of an unexploded
ordnance (UXO) and magnetometer survey conducted at Site 1. The report summarizes structures
observed at the Old WWTP and references a NASA memorandum regarding the potential for past use of
this area as an ordnance disposal site. During the UXO/magnetometer survey, three areas (A, B, and C)
were investigated to determine the presence of buried tanks, process piping, and UXO. The results of the
UXO/magnetometer survey are summarized below:

e Area A — Immediate area surrounding the Old WWTP (10 possible subsurface contacts located)
e Area B - Possible sludge disposal area (30 subsurface contacts located)
e Area C—Possible ordnance disposal area (50 subsurface contacts located).
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The subsurface objects were not identified during the investigation and all subsurface contacts were
characterized as less than 2 feet in diameter. Based on the results of the UXO/tagnetometer survey, the
recommendation was made to record Area C as a possible ordnance disposal area on the Facilities Master
Plan. The ESS also concluded that additional subsurface investigations (UXO survey) should be
conducted prior to any intrusive activity at this site. The ESS indicates that the site would be forwarded
to USACE for further evaluation. Areas identified during the UXO/magnetometer survey are presented in
Figure 5.1-3. r

In conjunction with the UXO/magnetometer survey, a preliminary report to NASA (Metcalf &
Eddy 1993b) presented the findings of a soil gas survey conducted at the Old WWTP. The report states
that six soil gas samples (WFF1-SG1 through WFF1-SG6) were collected during the March 1993 soil gas
survey in the vicinity of the Old WWTP. Soil gas sampling was not performed in areas of suspected
UXO due to the potential safety hazard. ‘

Field investigation screening procedures using a photoionization detector (PID) indicated that
volatile organic compound (VOC) concentrations of 7 and 200 parts per million (ppm) were present in the
subsurface soil at soil gas sample locations WFF1-SG1 and WFF1-SG6, respectively. The organic vapor
analyzer (OVA) detected no VOCs at either of these sample locations. However, the OVA registered a
concentration of >1,000 ppm at soil gas location WFF1-SG3. This measurement was repeated with a
filter tip, confirming that the subsurface soils at WFF1-SG3 probably contained methane, a common
anaerobic degradation product.

The soil gas survey report recommended collection of subsurface soil samples at three locations:
soil gas sample location WFF1-SG2, the sludge piles located north of WFF1-SG2, and soil gas sample
location WFF1-SG6. The report indicated that additional evaluation of Site 1 would be conducted by

USACE. Soil gas survey results are presented in Table 5.1-1. Soil gas survey locations are presented in
Figure 5.1-3.

In March 1996, a Site Investigation (SI) Report evaluating 15 separate sites (sites identified as
being environmentally significant in the ESS) (Metcalf & Eddy 1996) was submitted to NASA. The Old
WWTP was 1 of 15 sites addressed during the SI. Site 1 was included in the SI evaluation based on a
1988 NASA memorandum to USACE that indicated that a drainage swale located near the Old WWTP
potentially had been used as an ordnance disposal site. The SI report reiterates the findings of the
preliminary reports that no evidence of ordnance was noted during the initial phases of the investigation.

However, NASA discontinued field investigation of Sitel in 1993 after completion of the

magnetometer/UXO and soil gas surveys because the site was associated with former Navy activities
(prior to 1959) and, therefore, falls under the jurisdiction of USACE FUDS Program.

In January 2000, Earth Tech, Inc. submitted a letter report to NASA (Earth Tech, Inc. 2000) for
work conducted at the WEF. The report identified potential environmental impacts at the subject FUDS
site and evaluated the need for future environmental studies. Work performed at this site as part of this
effort included: a site visit, personnel interviews, direct push technology (DPT) soil sample collection
(one boring), and laboratory analysis. A relative risk evaluation (RRE) performed using existing data
found the relative risk to be high. In May 1999, a status summary report was submitted to USACE for the
sampling activities performed at sites located on the Main Base (Earth Tech, Inc. 2001). Sampling
activities were performed as part of this investigation involved several sites, including the Old WWTP.
One groundwater sample was collected at Site 1 (location W-05) and results of that sampling indicated
that aluminum, iron, and manganese exceeded their respective secondary maximum contaminant levels
(MCLs). The analytical results for constituents detected in the groundwater at Site 1 that exceeded
Region III risk-based concentrations (RBCs) or secondary MCLs during the previous sampling activities
are summarized in Table 5.1-2.
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Table 5.1-1. Soil Gas Survey Results
Site 1 — Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia

Soil Gas Collection | Sample Depth l PID Screening | OVA Screening ’ Comments

Sample I.D. Date (feet) Results (ppm) | Results (ppm)*

WFF1-8G1 3/11/93 5 7 ND

WFF1-8G2 3/11/93 3 ND ND Concentration >1,000 ppm

for methane detected

WFF1-SG3 3/11/93 5 ND ND

WFF1-SG4 3/11/93 4 ND © ND

WFF1-SG5 3/11/93 25 ND ND

WFF1-8G6 3/11/93 5 200 ND

* OVA concentrations depicted do not include concentrations of methane detected.

Table 5.1-2. Inorganic Constituents Detected at Concentrations
Greater than Secondary MCLs
Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia

Sample L.D. Parameter Result (mg/L) Seco(n nc;lg;‘z)l*\llCLs
wW-05 Aluminum (Total) 32.90 0.053 t0 0.23
' Iron (Total) 21.00 0.33
Manganese (Total) 0.145 0.053 -

*Secondary Maximum Contaminant Levels (SMCLs) are unenforceable Federal guidelines
regarding taste, odor, color, and certain other non-aesthetic effects of drinking water. EPA
recommends them to the states as reasonable goals, but Federal law does not require water
systems to comply with themn.

Results of the previous investigation activities at Site 1 indicated that additional sampling activities
were required to confirm that the Old WWTP had not received or released hazardous substances or
petroleum products as a result of historical activities. Supplemental soil sampling was required to
characterize site conditions at locations identified as anomalies during the soil gas investigation and was
required to characterize residual soils present at the “sludge piles” and in the abandoned sludge drying

- beds. Laboratory analysis included constituents commonly associated with activities conducted at the Old

WWTP and included VOCs, SVOCs, and metals.

5.1.2 Field Investigation

The LSI field activities followed site-specific project plans that included field sampling and
laboratory analyses conducted under project-specific quality assurance/quality control (QA/QC) and
health and safety protocols. The following paragraphs present the objectives, approach, and field
activities conducted during the field investigation of the Old WWTP. The rationale for sampling, the
analyte selection, and a discussion of the sampling methodologies also are included.

5.1.2.1 SAIC Field Investigation

As a result of previous investigation activities, additional evaluation of the Old WWTP for potential
environmental concerns was warranted based on results of the previous soil gas sampling, the presence of
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residual sludge mounds, and concern regarding residual materials in the Old WWTP sludge drying beds.
The objective of the LSI at the Old WWTP was to investigate the potential presence of chemical
constituents at the Old WWTP as a result of past disposal practices and to determine if chemical
constituents exist in the soils at concentrations that exceed human health screening criteria for soils.

To assess whether contamination had been released at the Old WWTP, the site-specific sampling
plan included in the Field Sampling Plan (FSP) (SAIC 2002a) proposed the collection of samples from
three soil boring locations (SB-WWP-01 through SB-WWP-03) to characterize current conditions present
at the Old WWTP and to confirm results of previous investigation activities. Based on soil gas survey
results, surface and subsurface soil samples were collected at soil gas sample location WFF1-SG2, the
sludge piles located north of WFF1-SG2, and soil gas sample location WFF1-SG6. Two samples (surface
and shallow subsurface) and the appropriate QC samples (duplicates) were collected from each of the
three soil borings. Soil samples were analyzed for chemical constituents potentially associated with the
materials discarded at Site 1 (VOCs, SVOCs, and metals). Table 5.1-3 summarizes the samples collected
during the LSI. Figure 5.1-3 shows the LSI soil boring locations at Site 1.

Table 5.1-3. LSI Soil Boring Samples
Site 1 — Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia

Borehole I.D. ! Dzst’ﬁ'z;’;:t) Field Sample Number lnt;’i‘,’;p"f‘;et)

SB-WWP-01 4 SAICO1 0-0.5
SAICO1R 0-05

SAIC02 05-1.0

SAICO2R 05-1.0
SB-WWP-02 4 SAIC 01 0-0.5
SAICO1R ~ 0-05
SAICO1D 0-05
SAICO1DR 0-0.5

SAIC 02 35-4.0

. ( SAIC 02R 35-4.0
SB-WWP-03 05 SAIC 01 0-0.5
SAICO1R \ 0-05

SAIC 02 05-1.0

SAIC 02R 05-1.0

Notes:

All soil samples collected from the old WWTP were analyzed for VOCs, SVOCs, and
metals. QA/QC sampling followed protocols specified in the FSP (SAIC 2002a).

Duplicate samples were identified usmg a “D.” A second round of VOC samples was
recollected at Site 1 due to a mix-up of sample 1.D.s during the anaIyS|s process.
Recollected samples are identified W|th an “R.”

5.1.3 Investigation Results and Nature and Extent

This section presents the results of the LSI sampling and analysis. The data collected during the '

LSI were used to provide a basis for evaluating the magnitude and extent of contamination and
conducting the human health screen. Complete analytical results for the soil samples are presented in
Appendix G and summarized in Table 5.1-4.
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Wallops Flight Facility, Accomack County, Virginia

Site 1D

SB-WWP-01 SB-WWP-01 SB-WWP-01 SB-WWP-01 SB-WWP-02 SB-WWP-02 SB-WWP-02
Field Samble Number SAICO1 SAICO1R SAIC02 SAICO2R SAICO01 SAIC01D SAICO1DR
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date 08/08/02 08/16/02 08/08/02 08/16/02 08/08/02 08/08/02 08/16/02
Depth (f)’ 0.00 0.00 0.50 0.50 0.00 0.00 0.00
METALS(6010)
Parameter Units -RL
Aluminum MG/IKG 20 -5110 N/A 5630 N/A 4770 4520 N/A
Antimony MGIKG 0.6 025 W N/A 023 W N/A 12 W 11 W N/A
Arsenic MG/KG 1 22 N/A 24 NA 23 @8 23 8 N/A
Barium MG/KG 20 241 N/A 191 " NIA 377 36.8 N/A
Beryllium MG/KG 0.5 0.2 N/A 0.18 N/IA 018 B 018 B N/A
Cadmium ‘MGIKG 0.5 009 B N/A 002 U N/A 4 4 N/A
Calcium MG/KG 100 541 N/A 224 N/A 6240 9750 N/A
Chromium MG/KG 1 53 N/A 5 N/A 81 1.7 N/A
Cobalt MG/KG 5 1.2 N/A 1 N/A 14 U 12 U N/A
Copper MG/KG. 1 28 N/A 1.7 NIA 149 145 N/A
Iron MG/KG 10 3850 N/A 3300 N/A 3870 3750 N/A
Lead MG/KG 0.3 8.2 N/A 27 N/A 36.2 353 N/A
Magnesium MG/KG 100 450 N/IA 300 N/A 564 558 N/A
Manganese MG/KG 1.5 113 N/A 53.6 NIA 735 73.8 N/A
Nickel MG/KG 1 27 J N/A 2 J N/A 46 J 42 N/A
Potassium MG/KG 100 281 . N/A 203 N/A 231 U 219 U N/A
Selenium MG/KG 05 025 U N/A 023 U N/A 1.2 U i1 v N/A
Silver MG/KG 1 006 U N/A 005 U N/A 2 21 NIA
Sodium MG/KG 100 679 W N/A 642 W N/A 951 W 110 W N/A
Vanadium MGIKG 5 10.9 NiA 712 NIA 8.6 8.2 N/A
Zinc MG/KG 2 161 N/A 58 N/A 778 762 N/A
METALS(7471)
Parameter Units RL
Mercury MG/KG 0.1 0.2 NIA 0.04 N/A 23 23 N/A
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter Units RL ]
1,4-Dichlorobenzene uglkg 330 35 U N/A B0 U N/A 350 U 32 J NIA
2,4-Dinitrotoluens ug/kg 330 380 U NIA /O U N/A 30 U 30 U NiA
2-Methyinaphthalene ug/kg 330 350 U N/A a0 U N/A 350 U 350 U N/A
Acenaphthene ug/kg 330 350 U N/A 350 U N/A 350 U 30 U N/A
Acenaphthylene uglkg 330 35 U N/A 35 U N/A 30 U 350 U N/A
Anthracene uglkg 330 35 U N/A 350 U N/A 350 U 30 U N/A
Benzo(a)anthracene uglkg 330 350 U N/A 350 U N/A 350 U 350. U N/A
Benzo(a)pyrene ug/kg 330 350 U N/A s U N/A H J 350 U N/A
Benzo(b)fluoranthene uglkg 330 350 U N/A 350 U N/A 350 U 350 U N/A
Benzo(g,h.i)perylene ug/kg 330 as0 U NIA 350 U N/A 350 U 380 U N/A
Benzo(k)fluoranthene uglkg 330 350 U N/A 350 U N/A aso v ase U NIA
bis(2-Ethyihexyiphihalate  uglkg 330 /0 U NIA /0 U NIA 30 U 3/ U N/A
Carbazole ug/kg 330 350 U N/A 350 U N/A 350 U 356 U N/A
Chrysene ug/kg 330 20 U N/A 350 U N/A 55 J 86 J N/A -
Dibenzofuran ug/kg 330 350 U N/A 350 U NIA 350 U 350 U N/A
Di-n-butyt phthalate ugrkg 330 30 U N/A 30 U N/IA 350 U 350 U N/A
Fluoranthene ug/kg 330 3%0 U N/A 350 U N/IA B0 U 350 U N/A
Fluorene ug/kg 330 30 U N/A 350 U N/A 350 U 350 U NIA

Crealed on 5/27/2003
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Table 5.1-4. Data Summary.: Soil Boring Resillts, Site 1 - Old Wastewater Treatment Plant

Wallops Flight Facility, Accomack County, Virginia

Site ID SB-WWP-01 SB-WWP-01 SB-WWP-01 SB-WWP-01 SB-WWP-02 SB-WWP-02 SB-WWP-02
Field Sample Number SAICO1 SAICO1R SAIC02 SAICO2R SAICO1 SAICO1D SAICO1DR
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date 08/08/02 08/18/02 08/08/02 08/16/02 08/08/02 08/08/02 08/16/02
Depth (ft) 0.00 0.00 0.50 0.50 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene uglkg 330 350 U N/A 3/ U N/A 30 U 350 U N/A
N-Nitrosodiphenylamine ug/kg 330 30 U N/A 3/ U N/A s U 350 U N/A
Phenanthrene ) uglkg 330 350 U N/A 350 U NIA 350 U 350 U NIA
Pyrene uglkg 330 350 U N/A a0 U N/A 350 U 350 U NIA
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL
Acetone ug/kg 10 N/A 37w N/A 61 W N/A N/A 68 UJ
Methyl ethyl ketone uglkg 10 N/A 10 J N/A 68 J N/A N/A % U
Methylene Chloride ug/kg 5 N/A 53 U NIA 52 U N/A N/A 74 U
Toluene ug/kg 5 N/A §3 U N/A 52 U N/A NIA 74 U
Created on 52712003 - — ' ] B
— e R Rk |
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Table 5.1-4. Data Summary: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomnack County, Virginia
Site ID SB-WWP-02 SB-WWP-02 SB-WWP-02 SB-WWP-03 SB-WWP-03 SB-WWP-03 SB-WWP-03
Field Sample Number SAICO1R SAIC02 SAICO2R SAICO1 SAIC01R SAIC02 SAICO2R
Site Type BORE BORE BORE BORE BORE BORE BORE
Colfection Date 08/16/02 08/08/02 08/16/02 08/08/02 08/16/02 08/08/02 08/16/02
Depth (1) 0.00 3.50 3.50 0.00 0.00 Q.50 Q.50
METALS(6010)
Parameter Units RL
Aluminum MG/KG 20 N/A 14300 N/A 6700 N/A 6220 N/A
Antimony MGIKG 0.6 N/A 028 W N/A 108 W N/A 72 J N/A
Arsenic MG/KG 1 N/A 1.9 N/A 7.7 B N/A 34 N/A
Barium MGIKG 20 N/A 818 N/A 453 N/A 285 N/A
BeryHium . MG/KG 0.5 N/A 0.68 N/A 049 B N/A 0.37 N/A
Cadmium MG/KG 0.5 N/A 017 B NIA 6.4 N/A 5.1 N/A
Calcium MG/KG 100 N/A 1110 N/A 8460 N/A 4090 N/A
. Chromium MG/KG 1 N/A 138 N/A 61.3 N/A 38.2 N/A
- Cobalt - MG/IKG ] N/A 41 N/A 4.9 N/A 27 N/A
Copper MG/KG 1 N/A 69 NA 221 N/A 146 N/A
Iron MG/KG 10 N/A 9920 N/A 53200 N/A 18800 N/A
Lead MG/KG 0.3 N/A 143 N/A 883 N/A 586 NIA
Magnesium MG/KG 100 N/A 1330 N/A 1450 N/A 1080 N/A
Manganese MG/KG 15 N/A 115 N/A 632 N/A 237 N/A
Nickel MGIKG 1 NIA 79 NIA 168 J NiA 109 J N/A
Potassium MG/KG 100 N/A 485 N/A 486 N/A 3Jos N/A
Selenium MG/KG 0.5 N/A 026 U N/A 28 B N/A 14 B N/A
Silver MG/KG 1 NIA 008 U NIA 144 N/A 103 N/A
Sodium MG/KG 100 N/A 126 UJ N/A 118 W N/A 828 W N/A
Vanadium MGIKG 5 N/A 209 N/A 234 N/A 11.6 N/A
Zinc MG/KG 2 N/A §8.2 N/A 1180 N/A 748 N/A
METALS(7471)
Parameter Units RL
Mercury MG/KG 0.1 N/A 0.21 N/A 32.2 N/A 243 N/A
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter Units RL
1,4-Dichlorobenzene ug/kg 330 N/A 370 U N/A 240 J N/A 480 N/A
2 4-Dinitrotoluene uglkg 330 N/A kY{ T N/A 430 U N/A 82 J N/A
2-Methylnaphthalene ug/kg 330 N/A 370 U N/A 430 U N/A 51 J N/A
Acenaphthene ug/kg 330 | N/A 370 U N/A 89 J N/A 400 U N/A
Acenaphthylene ug/kg 330 NIA 370 U NIA 150 J N/A 400 U NIA
Anthracene uglkg 330 N/A 370 U N/A 810 N/A 420 N/A
Benzo(a)anthracene ug/kg 330 ‘N/A 370 U N/A 3200 N/A 1700 N/A
Benzo(a)pyrene ugrkg 330 N/A 30 U N/A 3100 NA 1500 N/A
Benzo(b)fluoranthene ug/kg 330 N/A 370 U NIA 4300 N/A 2300 N/A
Benzo(g,h.i)perylene ug/kg 330 . NIA 3710 U N/A 2000 N/A 1100 N/A
Benzo(k)fluoranthene uglkg 330 N/A 370 U N/A 1300 N/A 600 N/A
bis{2-Ethylhexyljphthalate  up/kg 330 NIA 3 U NIA 67 J N/A 400 U N/A
Carbazole ug/kg 330 N/A 370 U N/A 420 ¢ N/A 300 J N/A
Chrysene ug/kg 330 N/A a7 u N/A 3100 N/A 1500 N/A
Dibenzofuran ug/kg 330 N/A 370 U N/A 7 J N/IA 61 J N/A
Di-n-butyi phthalate ug/kg 330 N/A 370 U N/A 430 U N/A 400 U N/A
Fluoranthene uglkg 330 N/A 30 U N/A 4700 N/A 2700 N/A
Fluorene ug/kg 330 N/A o v N/A 160 J N/A % J



- Table 5.1-4. Data Summary: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant

3 Wallops Flight Facility, Accomack County, Virginia

o .

a .

» Site 1D SB-WWP-02 SB-WWP-02 SB-WWP-02 SBWWP-03 SB-WWP-03 SBWWP-03 SB-WWP-03
(zb'. Field Sample Number SAICO1R SAIC02 SAICO2R SAICOt SAICOIR SAIC02 | SAICO2R
= Site Type BORE BORE BORE BORE BORE BORE BORE
3 Collection Date 08/16/02 08/08/02 08/16/02 08/08/02 08/16/02 08/08/02 08/16/02
) Depth (f) 0.00 3.50 3.50 0.00 0.00 0.50 0.50
a ,
‘g Indeno(1,2,3-cd)pyrene ug/kg 330 N/A 370 U N/A 1800 N/A 1000 NIA
'g‘ N-Nitrosodiphenylamine ug/kg 330 N/A 370 v N/A 430 NIA 0 J N/A
3 Phenanthrene ug/kg 330 N/A 370 U N/A 2500 N/A 1300 N/A
I Pyrene ugkg 330 NIA 370 U NIA 4200 NIA 2000 N/A
i

z VOLATILE ORGANIC COMPOUNDS(8260)

= Paramel Units RL

P Acatone ug/kg 10 s Ul NA % U NIA 65 UJ NA 84 UJ
9 Methyl ethy! ketone uglkg 10 89 J NIA 48 J NIA 14 N/A 17
Q Methylene Chioride ugikg 5 59 U NA g1 v NIA 66 U NIA 81 U

Toluene ug/kg 5 59 U NIA 61 U NIA 66 U N/A 61 U
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Table 5.1-4. Data Summary: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia (continued)

TGN S T 0 T S R i S A N VAR St S S SR T "1

Footnotes:

B - Metafs: Reported value was less than the contract required detection limit but greater than or equal to the instrument detection limit,

8 — Organics: Analyte was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondelect due to blank contamination.
Therefare this result is considered to be site related.

D - The value for the target analyte was calculated from a dilution.

E - Metals: The reported valua is estimated because of the presence of interferents.
£ - Organics: Concentration range exceeded for this analyte.

J ~ Value is estimated.

N - Metats: Spiked sample recovery not within controt limits,

N - Organics: Tentatively identified compound based on mass spectral library search.

P - There is greater than 25% difference for detected concentrations between the two GC columns for the associated pesticide/PCB target analyte.
R ~ Value is rejected,

U — Compound was analyzed for but not detected,
UJ - Compound was analyzed for but not detected and is considered an estimate.

X - The mass spectrum does not meet EPA CLP ctiteria for confirmation, but pound presence is strongly suspected.
* - Duplicate analysis not within control fimits.

N/A ~ Compound not analyzed for.
NF — Data not found.

RL - Reporting Limit for each method. For SWB846 methods, the samples are reported down to the method detection limils (MDL). For metals, the samples are reported down fo
the instrument detection fimit (IDL).
MDL - Method Detection Limit.

SAICXXR — An SAIC field sample number followed by an “R* designates a recollected sample.



The LSI included a screening-level evaluation in which soil data collected from Site 1 were subject
to a human health toxicity screen. The toxicity screen is used to evaluate human health effects by
comparing site-specific soil data to screening criteria (e.g., RBCs, soil screemng levels [SSLs] for
protection of groundwater).

The following paragraphs summarize the chemical constituents detected in the soils at Site 1 and
the results of the screening-level evaluation. Screening criteria comparisons for the inorganic and organic
constituents detected in the soil at Site 1 are presented in Table 5.1-5 and 5.1-6, respectively.

5.1.3.1 Soil Boring Results and Nature and Extent

Seven soil samples (two from each boring and one duplicate) were collected during the installation
of three soil borings (SB-WWP-01 through SB-WWP-03) at the Old WWTP. The inorganic (metals) and
organic (VOCs and SVOCs) constituents detected at Site 1 are summarized below.

Inorganic Constituents—Twenty inorganic constituents were detected in the surface soil (0 to <0.5
feet BLS) and 21 inorganic constituents were detected in the shallow subsurface soils (0.5 to 5 feet BLS).
Soil boring depth was limited to the shallow subsurface soils; therefore, no deep subsurface soil samples
(>15 feet BLS) were collected at the site. The following paragraphs identify the metals that exceed the
industrial, residential, and protection of groundwater RBCs in the different soil horizons: '

e  Surface soil (0 to <0.5 feet BLS)
- Industrial — arsenic -
- Residential — arsenic and iron
- Migration to groundwater — arsenic and silver

e Shallow subsurface soil (0.5 to 15 feet BLS)
- Industrial ~ arsenic
- Residential — arsenic
- Migration to groundwater — arsenic and silver.

The concentrations and distribution of inorganic constituents detected in the soil at Site 1 are
presented in Figure 5.1-4. Table 5.1-5 presents the inorganic constituents detected in the soil samples that
exceed the human health screening criteria and lists the soil boring (sample identification [L.D.] and
depth) where the constituent concentration exceeds the screening criteria in the surface and subsurface
soil, the concentrations that exceed the screening criteria, and the screening criteria that the detected
concentration exceeds. The following sections summarize the results of the toxicity screen and
characterize the distribution of the inorganic constituents that exceed the human health screening criteria

at Site 1.

Arsenic was detected in all samples collected from the surface soil at concentrations that exceeded
the human health Region III RBCs for residential land use (0.426 mg/kg) and migration to groundwater
(0.03 mg/kg). The maximum concentration of arsenic (7.7 mg/kg) was detected in the surface soil sample
collected at SB-WWP-03, located in the western portion of the sludge beds. Arsenic concentrations
detected at this location exceeded the human health Region III RBC for industrial land use (4 mg/kg).
Concentrations of arsenic detected in the surface soil at Site 1 are consistent (i.e., same order of
magnitude) throughout the site (2.2 to 7.7 mg/kg).

Limited Site Investigation — Final Report 5.1-13 May 2003
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SB-WWP-02

—\\

A\

l

Ium.ﬂt J otery Jocrrin | a-ser puscx Jasc s |

7

Aluminum | 4770 4520 14300
Arsenic 238|238 |11.9
Barium 31.7 6.8 81.8
Beryllium [0.18 8 |0.18 B | 0.68
Cadmium 4 4 0.17 B
calcium 6240 9750 1110
Chromium | 8.1 7.7 13.8
Cobalc - - 4.1
Copper 14.9 4.5 6.9
iron 1870 3750 9920
Lead 36.2 35.3 4.3
Magnesium | 564 558 1330
Manganese |73.5 73.5 115
Mercury 2.3 2.8 0.21
Nickel .63 423 |1.90
Potassium | - - 485
Silver 2 2.1 -
vanadium | 8.6 8.2 20.9
Zinc 778 762 58.2

—SB-WWP-03

|muncers Joweny o-siem fruc n Janc s |
[ Aluminum | 6700 6220

Antimony 7.29 i
Arsenic 7.7B [3.4 " x
Barium 453 285

Beryllium [0.49 B |0.37

Cadmium [ 6.4 5.1

Calcium 8460 4090

Chromium |61.3 38.2

& cobalt 4.9 2.1
\ Coppex 221 146

Ixon 53200 18800 »

Lead 883 586

Magnesium | 1450 1080

Manganese | 632 237

Mexcury 32.2 24.3

Hickel 16.8 J 10.9

Potassium | 486 308

Selenium 2.5 B [1.1 B

Silver 144 103 x B
Vanadium 23.4 11.6

| zine 1180 746

SLUDGE
RYING
BEDS

/—._..l SB-WWP-01
= nonsrrs | orrr foosom fusen |
. Aluminum 5110 5630
Arsenic 2.2 2.4 x
Barium 24.1 19.1
Beryllium | 0.2 0.18
Cadmium 0.09 B -
Caleium 541 224
Chromium 5.3 5
Cobalc 1.2 1
Copper 2.8 1.7
Lron 3850 3300
Lead 8.2 2.7
Magnesium | 450 300
Mangancse |113 53.6
Mexcury 0.2 0.04
Nickel 2.74 24J
Poctaseium | 281 203
10.9 7.2
Zine 16.1 5.8

C . oo SITE BOUNDARY
.................. ROADS
................ CONTOURS

L SR O e SOIL BORING

TABLE DEFINITIONS

Units = mgiKg

X = Constituent Falling Screen

= = Non-Detect

J = Value was estimated

B = Value < CRDL but >= IDL

RBC-l = Risk Based
{industrial Land Use)

RBC-R = Risk Based Concentration
(Residential Land Use)

7.

SITE
LOCATION

10 0 10 20 Meters
brpisrchiaiad Porvesstulfiurtimnie

Site 1 - Old Wastewater Treatment Plant
Metal Constituents
Exceeding Soil Screening Criteria
Wallops Flight Facility
Wallops Island, Virginia

FIGURE GAGIS_DATAWALLOPS\ DATE
5.1-4 L
i Layout: lo_Site-WTP_IO 05/08/03
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Surface Soil {0 to <0.5 feet BLS)

Constituent

Arsenic

Table 5.1-5. Site 1 - Old Wastewater Treatment Plant
Site-related Metal Constituents Detected Above Screening Criteria in Solil
Wallops Flight Facility, Accomack County, Virginia

Protection of Human Health Migration to Graund

Concentration Exceeds
Region 1§ RBC
Residential Screening
Value b,c

Concentration Exceeds
Region {ii RBC
Industrial Screening
Value b,c

Concentration Excegdy
Region 1 RBG.A 7,

Screenirig - 3’
Value b,c

0 X X
SB-WWP-02 | BORE 0 23 MG/KG X X
SB-WWP-02 | BORE 0 23 MG/KG X X
SB-WWP-03 | BORE 0 1.7 MG/KG X X X
Barium §B-WWP-01 | BORE 0
‘ SB-WWP-02 | BORE 0
SB-WWP-02 | BORE 0
SB-WWP-03 | BORE 0
Cadmium SB-WWP-01 | BORE 0
SB-WWP-02 | BORE o
SB-WWP-02 | BORE 0
SB-WWP-03 | BORE 0
Chromium SB-WWP-01 | BORE 0
SB-WWP-02 | BORE 0
SB-WWP-02 | BORE 1]
SB-WWP-03 | BORE 0
Cobait SB-WwpP-01 | BORE 1]
SB-WWP-03| BORE | 0
Copper SB-WWP-01 | BORE 0
S§B-WWP-02 | BORE 0
SB-WWP-02 | BORE 0
SB-WWP-03{ BORE |- 0
Iron SB-WWP-03 { BORE 0
Lead SB-WWP-01 | BORE Q
SB-WWP-02 | BORE 0
SB-WWP-02 | BORE 0
SB-WWP-03 | BORE ]
Mercury { 0
P
0
0
0
0
]
-0
6
0
T 0
0
0
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Table 5.1-5. Site 1 - Old Wastewater Treatment Plant
 Site-related Metal Constituents Detected Above Screening Criteria in Soil
Wallops Flight Facili}_‘ty, Accomack County, Virginia

N _ Protection of Human Health Migration to Groundwater
Sample

Intervat Constituent

Concentration Exceeds Concentration Exceeds Concentration Exceeds
{Depth) Region Hi RBC Region lit RBC Region 1 RBC
Residential Screening Industrial Screening Screening
Value be Value b,c Value b,c
SB-WWP-03 | BORE 0 1180 MGG
Subsurface Soil (0.5 to 15 feet BLS) Antimony SB-WWP-03 | BORE | 05 7.2 MG/KG
Arsenic SB-WWP-01 | BORE | 0.5 24 MG/KG X X
SB-WWP-03 | BORE | 0.5 34 MG/KG X X
SB-WwP-02 | BORE | 35 11.9 MG/KG X X X
Barium SB-WWP-01| BORE | 05 19.1 MG/KG
SB-WWP-02| BORE | 35 81.8 MG/KG
SB-WWP-03 | BORE | 0.5 285 MG/KG
Cadmium SB-WWP-02t BORE | 35 Q.17 MGIKG
SB-WWP-03 | BORE 0.5 5.1 MG/KG
Chromium SB-WWP-01 | BORE | 05 . 5 MG/KG
SB-WWP-02} BORE | 35 | - 138 MGIKG
SB-WWP-03 | BORE { 05 | . 38.2 MGIKG
Cobalt - | SB-WWP-01 | BORE | 05 1 MG/KG |-
SB-WWP-03| BORE | 05 27 MG/KG
SB-WwWP-02 | BORE | 35 4.1 MG/KG
Copper SB-WWP-01 | BORE 05 1.7 MG/KG
SB-WWP-02] BORE | 35 6.9 MG/KG
SB-WWP-03| BORE | 05 146 MG/KG
Lead SB-WWP-01} BORE | 0.5 27 MG/KG
SB-WWP-02{ BORE- | 35 14.3 MG/KG
SB-WWP-03 | BORE | 0.5 588 | MGIKG
Mercury SB-WwWP.02| BORE { 35 {. . 02t MGIKG
SB-WWP-03| BORE | 0.5 24.3 MG/KG
Selenium SB-WWP-03 | BORE | 0.5 1.1 MG/KG
Silver SB-WWP-03 | BORE | 0.5 103 . MG/KG X
Vanadium SB-WWP-01 | BORE | 0.5 72 MG/KG
SB-WWP-03 | BORE | 05 116 - MG/KG
SB-WWP-02| BORE | 35 20.9 MG/KG
Zinc SB-WWP-02| BORE | 35 58.2 MG/KG
SB-WWP-03 | BORE { 05 746 .| MGKG

* Conatitusnt cqnecntuﬂbps that .:xv.

ning criteriai are fisted ini
centrati ;

ding ordar (owest 1o higheat). - :




Arsenic concentrations detected in the subsurface soil also exceeded the Region III RBCs for
residential land use and migration to groundwater in all samples collected. The maximum concentration
(11.9 mg/kg) of arsenic in the subsurface soil was detected at 3.5 feet BLS, in the sample collected at
SB-WWP-02, located beneath the Old WWTP sludge piles while the highest arsenic concentrations
detected in the surface soil was in the sludge drying beds (SB-WWP-03). Arsenic concentrations detected
in the subsurface soil also exceeded the Region III RBC for industrial land use and again were relatively

consistent throughout the site (2.4 to 11.9 mg/kg).

The remaining metals (iron and silver) detected in the soil at concentrations that exceeded screening
criteria were detected in the soil of the sludge drying bed sample location (SB-WWP-03). Iron was
detected in the sludge drying bed surface soil at a concentration (53,200 mg/kg) that exceeded the Region
III RBC for residential land use (23,464 mg/kg). Silver was detected in surface soil sample SB-WWP-03
at a concentration (144 mg/kg) that exceeded the Region III RBC for migration to groundwater (4 mg/kg).
Silver also was the only metal detected in the subsurface soil at concentrations that exceeded human
health regulatory screening criteria. A silver concentration of 103 mg/kg was detected in the subsurface
soil of SB-WWP-03 at 0.5 feet BLS. Data collected during the LSI indicate that metals have been
released to the sludge drying bed soils. The conclusions associated with the distribution of the metals are

summarized in Section 5.1.5

Organic Constituents—Nineteen organic constituents were detected in the surface soil (0 to <0.5
feet BLS) and 19 organic constituents were detected in the shallow subsurface soils (0.5 to 15 feet BLS).
Soil boring depth was limited to the shallow subsurface soils; therefore, no deep subsurface soil samples
(>15 feet BLS) were collected at the site. The following paragraphs identify the organic compounds that
exceed the industrial, residential, and protection of groundwater RBCs in the different soil horizons:

e Surface soil (0 to <0.5 feet BLS)
- Industrial — benzo(a)pyrene
- Residential — benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and indeno-
(1,2,3-cd)pyrene .
- Migration to groundwater — benzo(a)anthracene, benzo(a)pyrene, and 1,4-dichlorobenzene

e Shallow subsurface soil (0.5 to 15 feet BLS)
- Industrial — benzo(a)pyrene _
- Residential — benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and indeno(1,2,3-

cd)pyrene
- Migration to groundwater — benzo(a)anthracene, benzo(a)pyrene, and 1,4-dichlorobenzene.

The concentrations and distribution of organic constituents detected in the soil at Sitel are .
presented in Figure 5.1-5. Table 5.1-6 presents the organic constituents detected in the soil that exceed
the human health screening criteria and lists the soil (sample 1.D. and depth) where the constituent
concentration exceeds the screening criteria in the surface and subsurface soil, the detected concentrations
that exceed the screening criteria, and the screening criteria that the detected concentration exceeds. The
following sections summarize the results of the toxicity screen and characterize the distribution of the
organic constituents that were detected at concentrations that exceed the human health screening criteria

at Site 1.
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Table 5.1-6. Site 1 - Old Wastewater Treatment Plant
Site-related non-Metal Constituents Detected Above Screening Criteria in Soil
Wallops Flight Facility, Accomack County, Virginia

) Protection of Hu ‘ Migration to Groundwat
Sample

Interval Constituent Sample | Depth} Concentration® " Concentration Exceeds | Concentration Exceeds Concentration Exceeds
{Depth) Number | (BLS) Region 1l RBC Region 1l RBC Region Il RBC
Residential Screening Industrial Screening Screening

Value >* Vatye 9
Surface Soil (0 to <0.5 feet BLS) 1,4-Dichlorobenzene $8-WwpP-02 | BORE [\] 32 _ vokg X
. SB-WWP-03| BORE 0 240 pg/kg X
Benzo(a)anthracene SB-WWP-0: BORE 0 3200 Ha'kg X X
Benzo(a)pyrene SB-WWP-0 BORE 0 3100, pglkg X X X
Benzo(b)fluoranthene SB-WWP-03 | BORE 0 4300 g X
indeno(1,2,3-cd)pyrene SB-WwWP-03| BORE | 0 1800 kg X
Subsurface Soil (0.5 to 15 feet BLS) 1,4-Dichlorobenzene ] SB-WWP-03 | BORE 0.5 480 ug/kg . X
Benzo(a)anthracens SB-WWP-03 | BORE 0.5 1700 g/kg X X
Benzo(a)pyrene SB-WWP-03 | BORE 0. 1500 yglkg X X £
Benzo(b)fluoranthene SB-WWP-03 | BORE | 0. 2300 /K X
Indeno(1,2,3-cd)pyrene SB-WWP-03| BORE | 0. 1000 yalkg X
* Constituent ions that exceed ing criteria are listed in ascending order (lowest to highest),
® Xindicates detected ds the g criteria,

® EPA Region lit RBCs.



One organic compound (benzofa]pyrene) was detected in the soils at Site 1 at concentratlons that
exceed the Region III RBC for industrial land use (784 ng/kg). This polynuclear aromatlc hydrocarbon
(PAH) was detected in both the surface and subsurface soils at concentrations (3,100 and 1,500 pg/ke,
respectively); however, detected concentrations of the compound above the cntena were 11m1ted to the
soils in the sludge drying beds (SB-WWP-03).

were detected in the soils at the Old WWTP at concentratlons that exceed the Region m RBC for 'res1dent1al
land use. All four of these compounds also were detected in the surface and subsurface soils of the sludge
drying beds (SB-WWP-03) at concentrations that exceed the residential screening criteria-and, again,
detected concentrations above the regulatory criteria for these PAHs were limited to the sludge drymg bed

soils.

Organic compounds detected in the soils at Site 1 at concentrations that exceed: the m1grat10n to
groundwater screening criteria included 1,4-dichlorobenzene, benzo(a)anthracene, and benzo(a)pyrene
Concentrations of 1,4-dichlorobenzene greater than the migration to groundwater screening criteria were
detected in the surface soil at SB-WWP-02 and SB-WWP-03. Concentrations of the:two PAHs that
exceeded the migration to groundwater screening criteria were detected only in the soils: (surface and
subsurface) at SB-WWP-03, the sludge beds. The conclusions associated with the' d1stnbut1on of the
organic compounds are summarized in Section 5.1.4. ;

- 5.1.4 Conclusions and Recommendations

This section presents the conclusions of the LSI for Site 1 — Old Wastewater Treatment Plant and
summarizes recommendations for future site activities. Section 5.1.4.1 summarizes. results . and
conclusions associated with completion of the LSI. Section 5.1.4.2 combines conclusmns and site
hlstoncal information to make recommendations for future site activities. . : :

5.1 4.1 Conclusions

Data collected during the LSI indicate that metals are present in the surface and shallow subsurface .

at concentrations that exceed the human health and migration to groundwater screenin'g criteria. Of the
detected metals, arsenic was detected most frequently above screening criteria.;: The ‘maximum
concentrations of arsenic (7.7 mg/kg [surface] and 11.9 mg/kg [subsurface]) detected i in the soﬂs at Site 1
are well below the background concentrations of arsenic detectéd in the Commonwealth of Virgini
concentrations of arsenic detected at Site 1 are not greater than concentrations of arsenic
surface and subsurface soil at other locations at the WFF (i.e., there is no evidence of a'
[spill or leak] and there is no persistent source of arsenic at Site 1). Data suggest that arsemc etected is
the result of natural conditions or minor releases of arsenic at the sludge beds. ‘ :

The remaining metals (iron and silver) detected at concentrations that exceed regulatory cntena
were detected only in the sludge bed soils and the distribution of the metals (maximum concentrations of
all metals detected in the sludge bed soils) suggests that former wastewater treatment activities have
released metals to the sludge drying beds, as would be expected. However, the distribution of the
detected concentrations suggests that the presence of metals at concentrations that exceed screening
criteria is limited to the sludge drying beds and that the concentrations are attenuating w1th depth

The distribution of the concentrations of mercury detected during the LSI seems to mdlcate that the
trickling filter process may be the source of mercury. Mercury in the sludge bed soils were detected at
concentrations ranging from 24.3 to 32.2 mg/kg. Concentrations of mercury detected at other soil boring
locations at Site 1 did not exceed 0.21 mg/kg. :

Limited Site investigation — Final Report 5.1-20 May 2003
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Organic compounds detected at concentrations above regulatory screening criteria at Site 1
consisted of five different SVOCs (four PAHs and one non-PAH SVOC); no VOCs were detected at
concentrations greater than screening criteria. Data indicate that the concentrations of the four PAHs
detected above screening criteria were limited to the sludge drying beds and that the maximum
concentrations of these compounds were detected in the surface soil of the sludge beds and were
attenuating with depth. This information indicates that the wastewater treatment plant process was the
source of the PAHs and that the elevated concentrations of PAHs should be limited to locations

containing residual sludge.

Concentrations of 1,4-dichlorobenzene greater than the migration to groundwater screening criteria
were detected in the surface soil at SB-WWP-02 (sludge pile boring) and SB-WWP-03 (sludge bed
boring). The compound was not detected in the subsurface soil at SB-WWP-02 (3.5 feet BLS), indicating
that the compound has attenuated with depth (is present only in the residual sludge pile material). The
presence of this compound in the sludge drying beds seems to indicate that these *“sludge piles” probably
are residual sludge materials from the sludge drying bed.

The distribution of the concentrations of the organic compounds detected during the LSI seems to
indicate that the wastewater is the source of organic compounds and that concentrations greater than the
regulatory screening criteria are limited to the areas containing the former sludge (sludge piles and sludge

drying beds).
5.1.4.2 Recommendations

Based on information obtained during the completion of the LSI, future Old WWTP activities
should address the following: :

e Sludge piles and sludge bed concentrations exceeding screening criteria

'~ Additional soil sampling adjacent to or beneath the sludge bed is recommended to confirm
that concentrations exceeding screening criteria do not exist in the subsurface horizon or
have been removed during remediation activities.

- Installation and sampling of Hydropunch® also are recommended based upon the potential
for contaminants detected in the soil to migrate to the groundwater.
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5.2 SITE 3 - TWO 600,000-GALLON FUEL TANKS, BUILDINGS A-46A AND A-46B

This section presents the results of the LSI for the Two 600,000-Gallon Fuel Tanks, Buildings
A-46A and A-46B (Site 3). A description and history of the site, a summary of the site conditions and
environmental setting, and an overview of the environmental investigation activities previously conducted
at Site 3 are provided in Section 5.2.1. Section 5.2.2 discusses the LSI activities conducted at Site 3.
Section 5.2.3 presents the laboratory analytical results of the LSI field investigation and summarizes the
nature and extent of contamination identified during the investigation of the Two 600,000-Gallon Fuel
Tanks. The results of the human health toxicological screening assessment also are presented in
Section 5.2.3. Conclusions and recommendations for Site 3 are summarized in Section 5.2.4.

5.2.1 Site Description, History, and Environmental Setting

Information pertinent to the physical description of Site 3, the operational history, and the
environmental setting for the site was obtained from historical site maps, aerial photographs, anecdotal
evidence, site visual inspections, and information and data presented in previous site investigations and
studies. Topographic information was obtained from the EG&G, Inc. digital base map.

5.2.1.1 Site Description and History

During Navy ownership, two 600,000-gallon USTs were constructed north of runway 10-28 (the
abandoned flight line). These tanks were constructed of reinforced concrete and were used to store JP-4
fuel for aircraft operations. Fuel stored in the USTs was delivered via an underground pipeline to the
Pump House (Building A-44) next to runway 10-28. NASA records indicate that the USTs have not been
used since NASA obtained ownership of the land and indicate that the Navy removed residual fuel from
the tanks and filled them with salt water prior to their departure. The location of Site 3 is presented in
Figure 5.2-1. -

5.2.1.2 Site Conditions and Environmental Setting

Site 3 is located at the top of a moderate hill at an elevation of approximately 40 feet above mean
sea level (msl). The defined site, as shown in Figure 5.2-1, is approximately 1.6 acres and the elevation
surrounding the USTs decreases in all directions. The USTs are secured within a fenced area that is
overgrown with woodland brush, young trees, and dense vegetative cover. A dirt road allows access to
the fence gate along the southern edge of the site.

The hydrologic conditions at ‘Site 3 have not been characterized during previous investigation
activities at the site. Unfortunately, no soil boring lithologic data has been identified during the review of

- the site-specific data, so a lithologic description of the subsurface soil greater than 4 feet BLS could not

be included in this LSI. A photograph depicting the current site conditions at Site 3 is presented in
Figure 5.2-2. : -

5.2.1.3 Background and Previous Site Investigation Activities

Preliminary characterization of Site 3, USTs and the associated pipeline, was conducted as part of
the June 1990 remote sensing report (Ebasco Services, Inc. 1990a). Geophysical surveys of the area
identified a linear anomaly, the fuel pipeline, extending from the USTs approximately 600 feet to the
south, toward the Pump House (Building A-44). Figure 5.2-1 shows the location of the two 600,000-
gallon USTs and the approximate location of the associated underground pipeline.

Limited Site Investigation — Final Report 5.2-1 : ; May 2003
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Figure 5.2-2. Site 3 — Two 600,000-Gallon Fuel Tanks — Site Conditions Photograph
Wallops Flight Facility, Accomack County, Virginia

The November 1990 ESS identified Site 3 as 1 of 14 WFF sites that had not been investigated
during previous activities (Ebasco Services, Inc. 1990b). Supplemental information included in this
report indicated that a geophysical survey conducted in conjunction with the evaluation of the Aviation
Fuel Tank Farm (AFTF) had detected a pipeline connecting Tank E-77 (at the AFTF) to Pump House
(A-46) located north of Runway 10-28 (across the runway).

Thirteen soil gas samples (WFF3-SG1 through WFF3-SG13) were collected and analyzed during
the March 1993 soil gas survey (Metcalf & Eddy 1993b) at Site 3. Soil gas samples were collected from
variable depths (4 to 6 feet BLS) from locations surrounding the two USTs and along the abandoned
pipeline. Soil gas results indicate that concentrations of <5 ppm were obtained at 11 of the 12 locations
sampled. OVA readings obtained during the installation of the soil gas probes indicate that 37.4 ppm
total volatile hydrocarbons were detected during the installation of the soil gas sample (WFF3-SG1) near
MW-41. Soil gas survey results are presented in Table 5.2-1.

The 1993 soil gas survey report (Metcalf & Eddy 1993b) provides a summary description of the site
and stated that petroleum byproducts recently had been detected in one groundwater sample from MW-41
and indicated that petroleum odors had been noted during a 1993 site survey of the area near Building
A-46A. The document also reported that, during the 1991 excavation of the AFTF, an abandoned pipe
connected to the two USTs was found to contain product. This pipe reportedly was allowed to drain and
was then capped. It is not known whether the line was completely drained.

Limited Site Investigation — Final Report 5.2-3 May 2003



Table 5.2-1. Soil Gas Survey Results®
Site 3 — Two 600,000-Gallon Fuel Tanks
Wallops Flight Facility, Accomack County, Virginia

Soil Gas ‘ Collection | Sampie Depth l PID Screening | OVA Screening Comments

Sample 1.D. Date (feet) Results (ppm) | Results (ppm)

WFF3-SG1 3/20/93 6 2.6 37.4 0.6 ppm methane detected
WFF3-SG2 3/20/93 5 1.2 ND —

WFF3-SG3 3/20/93 6 1.2 4.9 1.5 ppm methane detected
WFE3-8G4 3/20/93 5 0.2 ND —

WFF3-SG5 3/20/93 6 0.7 ND —_

WFF3-SG6 3/20/93 5 0.5 ND —

WFF3-8G7 3/20/93 6 0.5 1.2 —

WFF3-SG8 3/21/93 4 0.5 - 1.0 0.8 ppm methane detected
WFF3-SG9 3/21/93 5 0.7 ND —
WFF3-SG10 3/21/93 4 05 0.6 0.2 ppm methane detected
WFF3-8G11 3/21/93 4 0.5 - ND —
WFF3-8G12 3/22/93 4 ND ND —
WFF3-8SG13 3/22/93 5 0.1 ND —

ND - Not Detected
& Data obtained from Preliminary Report #1, Metcalf & Eddy, Inc. (1993a)
® OVA concentrations depicted do not include concentrations of methane detected.

This information, combined with groundwater sampling data (monitoring well data for MW-41
indicating that concentrations of petroleum-related compounds had been detected), suggests that the
integrity of the tanks or the associated piping may have been breached and a release of fuel-related
compounds may have occurred in the vicinity of the tanks and/or associated piping. As a result of this
information, NASA discontinued investigation of Site 3 in March 1993 because the site was associated
with former Navy activities (prior to 1959); at that time, Site 3 came under the jurisdiction of USACE for
further evaluation.

Currently, Site 3 and adjacent property is being leased to the National Oceanic and Atmospheric
Administration NOAA). NOAA planned to construct several antennas and a roadway in the vicinity of
the abandoned Navy USTs and underground pipeline. However, during a 1998 subsurface investigation
for the proposed access road, the contractor detected a petroleum-like odor in two samples. CSC
Environmental was contracted by NASA to confirm the presence or absence of petroleum contamination.
Their activities included the drilling and sampling of six soil borings and the sampling of groundwater at
those six locations. Figure 5.2-3 shows the location of the soil and groundwater samples collected during
the CSC investigation activities. Table 5.2-2 presents the soil and groundwater analytical results
associated with the CSC investigation activities.

Although the environmental sampling performed by NASA was sufficient to confirm the presence
or absence of contamination, it was not designed to delineate the extent of petroleum contamination or
locate all of the hot spots. As a result, VDEQ requested that USACE conduct additional characterization

of the land being leased by NOAA to delineate the extent of potential contamination identified in previous
sampling activities.

Limited Site Investigation — Final Report 5.2-4 May 2003
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Table 5.2-2. Summary of Soil and Groundwater Analytical Results
Site 3 — Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B
Wallops Flight Facility, Accomack County, Virginia

Analytical Results (ppm)

Sample Sample —
Location Matrix Benzene | Toluene | Ethylbenzene | Xylenes | 3 o | TPH-GRO | TPH-DRO
ES-1 Soil | <0.03 <0.03 <0.03 <0.03 <0.12 - <6.52 <21.8
Groundwater <2 <2 <2 <2 <8 <0.5 <0.5
ES-2 Sail <0.02 <0.02 <0.02 <0.02 <0.08 <5.53 <185
Groundwater <2 <2 <2 <2 <8 <05 - <0.5
ES-3 Soil <0.02 <0.02 2.48 1.73 4.21 867 822
- | Groundwater <10 <10’ 3.05 8.95 12.0 0.041
ES-4 Soil <0.02 <0.02 <0.02 1 <0.02 <0.08 <5.65 '<18.9
Groundwater <2 <2 . <2 <2 <8 <0.5 <0.5
ES-5 Soil <0.03 <0.03 <0.03 0.06 0.06 <6.53 <21.8
Groundwater <2 <2 <2 <2 <8 <0.5 <0.5
ES-6 Soil ' <0.02 <0.02 <0.02 0.18 0.18 6.39 <214
Groundwater <2 <2 <2 <2 . <8 <0.5 <0.5

USACE and VDEQ agreed on the following two-phase approach for the limited site
characterization for the area being leased by NOAA:

e Phase 1 - Conduct a soil gas survey over the area leased by NOAA. Collect soil samples using
hand auger techniques along the pipeline.

- Delineate the extent of petroleum contamination and locate hot spots.
- Compare previous analytical results with the results of the passive soil gas survey.
- Identify supplemental sampling locations based on results.

e  Phase 2 — Collect soil and groundwater samples at identified hot spot locations, and at locations
along the perimeter of the identified soil gas plume.

- Compare analytical results to surface water and drinking water standards.
- Finalize limited site characterization report.

The results of the Phase I soil gas survey indicated that numerous organic compounds were
detected in the survey area (northwest) of the USTs. Figure 5.2-3 shows the location of the soil gas
sampling. grid at Site 3. Table 5.2-3 presents the results of the passive soil gas sampling at Site 3. A
graphical representation of the soil gas plume (soil gas isoconcentration maps for benzene, toluene,
ethylbenzene, and xylenes [BTEX]; total petroleum hydrocarbons [TPH]; and undecane, tridecane, and
pentadecane) are presented in Appendix B.

- Analytical results for the five soil boring samples (HA-1, HA-2, HA-3, HA-6, and HA-7) collected
in the vicinity of the underground pipeline (south of Site 3) using hand-auger techniques indicated that
BTEX or TPH compounds were not detected during analysis. Figure 5.2-3 shows the location of the
hand-auger boring samples collected in conjunction with the limited site characterization (USACE 1999).

Based on BTEX data from the passive soil gas survey, USACE identified four hot spots based on
BTEX results, one based on diesel range alkanes, and one based on TPH. Results obtained for the
low-lying area downgradient from the tanks indicated the presence of all of the above-mentioned
compounds. The passive soil gas report noted that the plume appeared to extend beyond the boundaries

Limited Site Investigation — Final Report 5.2-6 May 2003




Table 5.2-3. Summary of Passive Soil Gas Survey Results
Limited Site Characterization Report (USACE 1999)
Site 3 — Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B
Wallops Flight Facility, Accomack County, Virginia

Undecane, 1,3.5-TMB

TPH Toluene r;::z:z:g, o-xylene Tnc;crelt(:jane 12?{-,%\" 5 Naphthalene naz‘;“'ffrf;y;;e Octane
Pentadecane i
303536 1.76 0.23 ND ND . 0.19 ND 0.1 0.23 ND
303537 1.54 ND ND ND 0.09 ND ND 0.1 ND
303538 4.03 0.55 ND ND 0.05 ND ND ND ND
303540 1.06 ND ND ND ND ND ND ND ND
303541 4.95 0.34 ND ND 0.48 ND ND -t ND ND
303542 1.06 ND ND ND ND ND ND ND ND
303543 0.99 ND ND ND ND ND ND ND ND
303544 0.9 ND ND ND ND ND ND ND ND
303545 1.11 0.03 ND ND ND ND ND ND ND
303546 0.95 ND . ND ND ND } ND ND ND ND
303547 0.85 ND ND ND ND ND ND ND ND
303548 0.89 ND ND ND ND ND ND ND ND
303549 0.85 ND ND ND ND ND ND ND ND
303550 1.49 0.1 ND ND ND ND ND ND ND
303551 0.9 ND ND ND ND " ND ND - ND ND
303552 0.78 ND ND ND ND ND ND ND ND
1 308553 0.75 ND ND ND ND ND ND ND ND
303554 0.67 ND ND ND ND ND ND ND ND
303555 0.78 ND ND ND ND ' ND ND ND ND
303556 0.77 ND ND ND ND ND ND ND ~ ND
303557 1026.38 0.25 0.07 0.04 38.21 0.07 ND ND 1.3
303560 1.88 ND ND ND ND ND ND ND ND
303561 1.21 ND ND ND ND ND ND ND ND
303562 0.89 ND ND ND ND ND ND ND ND

ND — Not Detected

of the soil gas survey, and additional sample points would be required in order to fully delineate its areal
extent. USACE recommended the collection of soil and groundwater samples from each of the hot spots
and a few locations around the perimeter of the plume. This sampling activity had not been conducted
when the limited site characterization report was completed.

In December 1999, an analytical summary report was submitted to USACE for the sampling
activities performed at Site 3 (Earth Tech, Inc. 1999). This report provided site information, a discussion
of site activities, laboratory analysis and results, and recommendations for the UST site near the NOAA
roadway. Earth Tech advanced two hand-auger borings and contracted Tidewater, Inc. to perform six
DPT soil borings. Five soil samples and four groundwater samples were collected from locations north of
the UST site. Three soil and three groundwater samples were collected to the south of the UST site along
the underground JP-4 fuel pipeline. Sample locations were selected based on the soil gas survey results
(USACE 1999). All soil samples were screened using a PID. Petroleum odors were noted in UST-04 and
UST-06. Analytical results for UST-01 through UST-08 detected TPH-GRO at concentrations ranging
from non-detect to 5,690 mg/kg in soil, and TPH-Gasoline Range Organics (GRO) in groundwater from
non-detect to 10,800 pg/L. Analytical results for the soil and groundwater samples collected are
presented in Tables 5.2-4 and 5.2-5.
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Table 5.2-4. Summary of Soil Boring Analytical Results (Earth Tech, Inc., 1999)
Site 3 — Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B
Wallops Flight Facility, Accomack County, Virginia

Analytical Depth ! Results Reporting

Parameter

Method (feet BLS) (mg’kg) Limits (mg/kg)
TPH (gasoline) _8015M/5030 14 5.0
UST-02 TPH (diesel) 8015B/3550 ‘ 16 10.6 9.96
UST-04 TPH (gasoline) 8015M/5030 23 - 5.690 500
TPH (diesel) 8015B/3550 23 225 4916
sec-Butylbenzene 8260B 23 0.26 0.1
Isopropyibenzene 8260B - 23 0.1950 0.1
4-|sopropylitoluene 8260B 23 0.3350 : 0.1
Naphthalene 8260B 23 0.5350 0.1
n-Propylbenzene 8260B 23 0.280 0.1
1,2,4-Trimethylbenzene 8260B 23 2.058 - 04
1,3,5-Trimethylbenzene 8260B 23 1.0 0.1
) Xylenes 8260B 23 0.74 0.1
UST-05 TPH (gasoline) 8015M/5030 12 41.7 5.0
UST-06 TPH (gasoline) 8015M/5030 18 . 4,760 . 500
TPH (diesel) : 8015M/5030 . 18 344 98.8
Ethylbenzene 82608 18 0.145 0.1
isopropylbenzene 8260B 18 0.120 0.1
4-lsopropyltoluene . 82608 ' 18 0.37 0.1
n-Propylbenzene 8260B : 18 0.125 - 0.1
1,2,4-Trimethylbenzene 8260B 18 0.435 0.1
1,3,5-Trimethylbenzene 8260B 18 0.38 0.1
Xylenes 8260B 18 : 0.45 0.1
UST-07 TPH (gasoline) 8015M/5030 3 12.3 . 5.0

Table 5.2-5. Summary of Groundwater Analytical Results (Earth Tech, Inc., 1999),
Site 3 - Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B
Wallops Flight Facility, Accomack County, Virginia

Analytical
Method

Reporting
Limits (pg/kg)

Results
(vg/kg)

Parameter

TPH (gasoline) 8015M/5030 5,090 100
Ethylbenzene 8260B 71.3 2.0
Isopropylbenizene 8260B 48.0 - 2.0
Naphthalene 8260B 74.1 2.0
n-Propylbenzene 82608 46.7 ) 2.0
1,2,4-Trimethylbenzene '8260B : 190 2.0
1,3,5-Trimethylbenzene 8260B 60.9 2.0
Xylenes 82608 399 2.0
UST-06 TPH (gasoline) - | 8015M/5030 10,800 2,000
Ethylbenzene 8260B 493 20.0
Isopropylbenzene 82608 45 20.0
Naphthalene 8260B 116 20.0
n-Propylbenzene 8260B 41.0 20.0
1,2,4-Trimethylbenzene 82608 255 20.0
1,3,5-Trimethylbenzene 8260B 84.0 20.0
- Xylenes | 8260B 1,920 20.0
UST-08 TPH (gasoline) 8015M/5030 250 100
Ethylbenzene 82608 3.8 2.0
1,2,4-Trimethylbenzene 8260B 2.1 2.0
Xylenes 8260B 15.4 2.0
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Results of the previous investigation activities at Site 3 indicated that additional sampling activities
were required to characterize the liquids currently present in the USTs and to determine if residual
petroleum products are present in the USTs as a result of historical activities. The following section
summarize LSI field investigation activities conducted to characterize site conditions at Site 3 and to

sample liquids present in the USTs.

5.2.2 Field Investigation

The LSI field activities followed site-specific project plans that included field sampling and
laboratory chemical analyses conducted under project-specific QA/QC and health and safety protocols.
The following paragraphs identify the objectives, approach, and field activities conducted during the field
investigation of the Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B (Site 3). The rationale
for sampling, the analyte selection, and a discussion of the sampling methodologies are inciuded below.

5.2.2.1 SAIC Field Investigation

As a result of previous investigation activities, additional evaluation of the liquids in the USTs at
Site 3 is required to better characterize these liquids. The objective of the LSI at Site 3 was to investigate
the potential presence of chemical constituents (hydrocarbons) in the UST liquids as a result of past
disposal practices and to determine if chemical constituents exist in the liquids at concentrations that
exceed human health screening criteria for water.

To assess the current conditions, the site-specific sampling plan included in the FSP (SAIC 2002a)
proposed the collection of two samples (at the top and bottom of the water column) from each of the two
USTs (Buildings A-46A and A-46B). In accordance with this approach, two samples (WA-UST-01
[surface] and WA-UST-02 [bottom]) were collected from Building A-46A (western UST) and two
samples (WA-UST-03 [surface] and WA-UST-04 [bottom]) were collected from Building A-46B (eastern
UST). All samples were collected using a stainless steel bomb sampler. Samples collected from the
surface of the UST liquids (WA-UST-01 and WA-UST-03) were collected from approximately 1 foot
below the surface of the water. Samples collected from the bottom of the water column were collected
from directly above the base of the structures. All samples were analyzed for chemical constituents
potentially associated with past fuel storage at the USTs (VOCs, SVOCs, and metals). Table 5.2-6
summarizes the samples collected from the Site 3 USTs. Figure 5.2-3 shows the LSI UST sampling
locations at Site 3.

Table 5.2-6. LSI UST Samples
Site 3 — Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B
Wallops Flight Facility, Accomack County, Virginia

Depth Below Sample
Sample 1.D. Water Field Sample Number

Surface (feet) Interval (Depth)
WA-UST-01 1 SAICO1 0-05
WA-UST-01 13 SAIC 01 126 ~13.0
WA-UST-01 1 SAIC 01 0-05
WA-UST-01 11 SAIC 01 10.5-11.0

Note:

All UST samples coliected from Site 3 were analyzed for VOCs, SVOCs, and metals.

Limited Site Investigation — Final Report 5.2-9 May 2003
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5.2.3 Investigation Results and Nature and Extent

This section presents the results of the LSI sampling and analysis. The data collected during the
LSI were used to provide a basis for evaluating the magnitude and extent of contamination and
conducting the human health screen. Complete analytical results for the liquid samples collected at Site 3
are presented in Appendix G and summarized in Table 5.2-7.

The LSI included a screening-level evaluation in which sample data collected from Site 3 were
subject to a human health toxicity screen. The toxicity screen is used to evaluate human health effects by
comparing site data to screening criteria (e.g., Region III RBC for tap water and MCLs).

The following paragraphs summarize the chemical constituents detected in the USTs at Site 3 and the
results of the screening-level evaluation of the detected constituents. Screening criteria comparisons for the
inorganic and organic constituents detected in the USTs at Site 3 are presented in Tables 5.2-8 and 5.2-9.

5.2.3.1 UST Sample Results and Nature and Extent

Four samples (two from each UST) were collected during the investigation of Site 3. Within each
UST, one sample was collected from the surface interval (top foot of water in tank) and one sampie was
collected from the bottom of the tank (bottom foot of water in tank). The inorganic (metals) and organic
(VOCs and SVOCs) constituents detected at Site 3 are summarized below.

Inorganic Constituents—Ten inorganic constituents were detected in the liquids preseht in the
USTs. The following paragraphs identify the metals that exceed the Region III RBCs or MCLs in the

UST liquids:

o EPA Region IIl RBC tap water — thalhum \
MCL - thallium.

The concentrations and distribution of inorganic constituents detected in the USTs at Site 3 are
presented in Figure 5.2-4. Table 5.2-8 presents the inorganic constituents detected in the USTs at Site 3
that exceed the Region III RBCs for tap water or Federal MCLs criteria and lists the UST sample location
where the constituent concentration exceed the screening criteria in the water, the detected concentrations
that exceed the screening criteria, and the screening criteria that the detected concentration exceeds. The
following sections summarize the results of the toxicity screen and characterize the distribution of the
inorganic constituents that were detected at concentrations that exceed the human health screening criteria
at Site 3.

Thallium was detected at concentrations greater than the Region III RBC for tap water (2.6 pg/L)
and the MCL (2.0 pg/L) at sample location WA-UST-03 (surface water of UST A-46B). No other
inorganic constituents detected in either of the two 600,000-gallon USTs exceeded either the Region III
RBC for tap water or the MCLs.

Organic Constituents—Seven organic compounds (two SVOCs and five VOCs) were detected in
the USTs at Site 3. None of these compounds was detected in samples collected from the western UST
(Building A-46A). Five of the compounds (di-N-butyl phthalate [DNBP], benzene, xylenes [meta and/or
para}, xylene [ortho], and toluene) were detected in the surface sample (WA-UST-03) collected from the
eastern UST (A-46B), and three compounds (2-methylnaphthalene, ethylbenzene and xylenes [meta
and/or para]) were detected in the sample (WA-UST-04) collected from the bottom of the eastern UST
(A-46B). The following paragraph list the type of organic constituents detected and identifies the organic
compounds that exceed the Region III RBCs for tap water and MCLs:

e EPA Region Il RBC for tap water — benzene, ethylbenzene, and 2-methylnaphthalene
MCL - benzene.
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- Table 5.2-7. Data Summary: UST Liquids Results, Site 3 - Two 600,000-Gallon Fuel Tanks

3 : Wallops Flight Facility, Accomack County, Virginia

o©

g Site ID WA-UST-01 WA-UST-02 WA-UST-03 WA-UST-04

= Field Sample Number SAICO1 SAICO1 SAICO1 SAICO1

o Site Type SWTR SWTR SWTR SWTR

2 Collection Date : 08/08/02 08/08/02 08/08/02 08/08/02

e Depth (ft) 0.00 13.00 0.00 11.00

Q METALS(6010)

= Paramelter Units RL :

8 Arsenic uglL 10 36 U 34 U 34 U 41 U

\ Barium ugil 200 33 B 29 8 164 13.6

- ‘Caicium ugl. 1000 8160 7640 8490 8230

5 Cobalt uglL. 50 06 UJ 06 W 068 U 083 J

o Copper ugl. 10 25 U 29 U 2 U 32 U

s Iron o ught 100 404 B 817 2110 ~ 5070

% Magnesium ugl. 1000 5400 5180 5930 5760

[*] Manganese ug/lL 15 72.8 123 335 367

3 Nickel uglL 10 11 U 2 B 11 U 15 B
Potassium ugh 1000 ar40 3910 2920 3910
Sodium ugt 1000 12300 12300 14100 13900
Thallium . ugll 10 27 U 38 U 28 B 28 U
Zine ugiL 20 52 U 5 U 4 U 4y
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter Units RL

o 2-Methylnaphthalene  ug/L 10 250 U 130 U 13 U 1000 J

N Di-n-butyl phthalate  ugiL 10 250 U 130 U 11 J 2900 U

-t

= VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL
Acetone ug/L. 5 25 U 25 U 5§ U 140 UJ
Benzene ugl/L 1 5 U 5 U 8.7 25 W
Carbon disulfide ug/L 1 5 v 5 U 10 42 U
Ethylbenzene ug/L 1 5§ U 5 U 1 u 28 J
m-and/or p-Xylene ugll 1 5 U 5§ U 4.4 33 J
Methylene Chloride ~  ug/L 1 74 U 64 U 14 U 1w
o-xylene uglL 1 5 U 5 U 15 25 W
Toluene ug/L 1 5 U 5 U 5.1 25 W

5

<

N

[

®

@

Created on 5/27/2003
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Table 5.2-7. Data Summary: UST Liquids Results; Site 3 - Two 600,000-Gallon Fuel Tanks
Wallops Flight Facility, Accomack County, Virginia (continued)

[

W

Footnoles:

B - Metals: Reported value was less than the contract required detection limit but greater than or equal to the instrument detection imit,

B~ Organics: Analyte was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondetect due to blank contamination,
Therefore this result is considered to be site related.

D - The value for the target analyte was calculated from a dilution.
E - Metais: The reported value is estimated because of the presence of interferents.

E - Organics: Concentration range exceeded for this analyte,
J ~Value is estimated.

N - Metals: Spiked sample recovery not within com.rol fimits.
N - Organics: Tentatively identified compound based on mass spectral library search

P - There is greater than 25% difference for detected concentrations between the two GC columns for the associated pesticide/PCB target analyte
R - Value is rejected,

U - Compound was analyzed for but not detected. )
UJ - Compound was analyzed for but not detected and is considered an estimate.

X - The mass spectrum does not meet EPA CLP criteria for confirmation, but compound presence is strongly suspected
* - Duplicate analysis not within control limits.

N/A - Compound not analyzed for.
NF ~ Data not found.

RL — Reporting Limit for each method. For SW846 methods, the samples are reported down ta the method detection limits (MDL). For metals. e samples are reported duwn to
the instrument detection limit (IDL).

MDL - Method Detection Limit.

SAICXXR - An SAIC field sample number followed by an "R" designates a recollected sample.

1,2-Dichlorobenzene; 1,3-Dichlorobenzene; 1,4-Dichlorobenzene; and 1,2,4-Trichlorobenzene - For samples analyzed prior {o February 2000 these four compounds are reported as part of the

semivofatile organic compound list. For samples analyzed afier February 2000, these four compounds are reported as part of the volatile organic compound list.

1.2-Dichloroethene (total); Cis-1,2-Dichloroethene and Trans-1,2-Dichloroethene ~ For samples analyzed prior to February 2000, cis-1,2-dichloroethene and trans-1,2-dichloroethene
(not 1,2-dichlorcethene [total]) are reported as part of the volatile organic compound list. For samples analyzed after February 2000, 1,2-dichlorogthene (lotal)
(not cis-1,2-dichloroethene and trans-1 2-dlch|oroethene) is reported as part of the volatile organic eompound list.



Table 5.2-8. Site 3 - Two 600,000-Gallon Fuel Tanks
Metal Constituents Detected Above Screening Criteria in UST Liquids
Wallops Flight Facility, Accomack County, Virginia

Protection of Human Health

Concentration Exceeds Concentration Exceeds
Region il RBC . Federal MCL
Screening Value P
Value "¢ :

Constituent Sample | Depth| Concentration?’

N}jmber (BLS)

yodey Jeuld — uogebuseaul alIS payw]

Thallium WA-UST-03| SWTR 0 2.8

ua/l 2.6 2

a Constituent concentrations that exceed screening criteria are listed in ascending order (lowest to highest),
® Concentration listed is applicable screening criteria.
© EPA Region Il RBCs.

4 Federal MCL.

1] 3]
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Table 5.2-9. Site 3 - Two 600,000-Gallon Fuel Tanks
Metal Constituents Detected Above Screening Criteria in UST Liquids
Wallops Flight Facility, Accomack County, Virginia

Protection of Human Health

Concentration Exceeds Concentration Exceeds

podoy [eutd — uonebiseau| aiS pawr

vi-c'S

goo0z fey

D Number | (BLS) Region il RBC ‘Federal MCL
Screening Value ™
Value ¢
2-Methylnaphthalene | WA-UST-04 | SWTR 11 1000 pg/L X
Benzene WA-UST-03} SWTR 0 8.7 gt X X
Ethylbenzene WA-UST-04| SWIR | 11 28 Mg/l X

" Constituent concentrations that exceed screening criteria are listed in ascending order (lowest to highest). .
® X indicates detected concentration exceeds the screening criteria.

¢ EPA Region Ill RBCs.

¢ Federal MCL
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The concentrations and distribution of organic constituents detected in the USTs at Site 3 are
presented in Figure 5.2-5. Table 5.2-9 presents the organic constituents detected in the USTs that exceed
the Region III RBC for tap water or MCL screening criteria and lists the sample location where the

constituent concentration exceeds the screening criteria, the detected concentrations that exceed the

screening criteria, and the qm-ppnmg criteria that the detected concentration exceeds. The following

sections summarize the results of the toxicity screen and characterize the distribution of the organic
constituents that were detected at concentrations that exceed the screening criteria at Site 3. -

Benzene was detected in the surface water sample (WA-UST-03) collected from the eastern UST at
a concentration (8.7 pg/L) that exceeds both the Region III RBC for tap water (0.32 pg/L) and the MCL
(5 pg/L), but was not detected in any of the other samples collected from the USTs.. An SVOC
(2-methylnaphthalene) and a VOC (ethylbenzene) were detected in the water sample (WA-UST-04)
collected from the base of the eastern UST (A-46B) at concentrations that exceeded the Region III RBC
for tap water. 2-Methylnaphthalene was detected at an estimated concentration of 1,000 pg/L (Region III
RBC tap water criteria = 121.7 ug/L) and ethylbenzene was detected at 28 pg/L (Region III RBC tap

water criteria = 3.3 pg/L).

5.2.4 Conclusions and Recommendations

This section presents the conclusions and recommendations of the LSI for Site 3. Section 5.2.4.1
summarizes results and conclusions of the LSI. Section 5.2.4.2 combines conclusions and historical
information to make recommendations for future site activities.

5.2.4.1 Conclusions

Data collected during the LSI investigation indicates that residual fuel related compounds are still
present in the waters contained in the Site 3 USTs. Sampling and analysis of the liquids present in the
USTs indicated that the primary contaminants present are metals (thallium), VOCs (benzene and
ethylbenzene) and an SVOC (2-methylnaphthalene). Sample results indicate that concentrations of
benzene are greater than the Region IIl RBCs and MCLs in the eastern UST (Building A-46B) and that
concentrations of 2-methylnaphthalene and ethylbenzene are greater than the Region III RBCs for Tap
Water in that UST. Site-specific observations made during the sampling of the USTs and PID monitoring
results indicate that the western UST also contains residual fuel related compounds.

5.2.4.2 Recommendations

Future efforts at Site 3 should focus on the closure of the tanks following the UST or CERCLA
regulations. Additional site-specific tasks should include: :

e Collect a second round of samples from USTs to confirm analytical results (presence and
absence of contamination in USTs) and characterize liquids for disposal. _

e Remove liquids and abandon tanks in accordance with Commonwealth of Virginia regulations.

e Review and consolidate data to ensure soil and groundwater data are sufficient to support
recommendation of no further action.

e Evaluate the source of contamination identified by soil gas, soil, and groundwater sampling. If
required, collect additional samples to fill data gaps. If sufficient soil and groundwater are
available, no further sampling is recommended at this site.

Limited Site Investigation — Final Report ‘ 5.2-16 C May 2003
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5.3 INDUSTRIAL WASTE/SANITARY LANDFILL

This section presents the results of the LSI for the IWL. A description and history of the site, a
summary of the site conditions and environmental setting, and an overview of environmental
investigation activities conducted at the site during previous investigations is provided in Section 5.3.1.
Section 5.3.2 discusses the LSI activities conducted at the IWL. Section 5.3.3 presents the laboratory
analytical results of the LSI field investigation, the nature and extent of detected contamination at the
IWL, and the results of the human health toxicological screen associated with the constituents identified
during the investigation. Conclusions and recommendations for the IWL are summarized in
Section 5.3.4.

~ 5.3.1 Site Description, History, and Environmental Setting

Information pertinent to the physical description of the IWL and the environmental setting for the
site was obtained from historical site maps, aerial photographs, anecdotal evidence, site visual
inspections, and information and data presented in previous site investigations and studies. Topographic
information was obtained from the EG&G, Inc. digital base map.

5.3.1.1 Site Description and History

Little historical information about the IWL is available and the information that is available seems
to be limited to interpretation of historical aerial photographs by the EPA Environmental Photographic
Interpretation Center (EPIC). The IWL site features initially were identified as an area of potential
concern (Area of Concern [AOC] A) after reviewing historical aerial photographs. During the assessment
of the October 14, 1957 aerial photograph, EPIC identified AOC A as a probable landfill and determined
that the site was active. Review of the photographs indicated that much of the surface area appeared to
have been filled and graded and that two trenches, several piles of mounded material, and a probable pit
existed at this location.

Review of the 1959 photograph (October 5, 1959 Aerial Photograph) indicated that the trenches,
mound and probable pit evident in 1957 were no longer visible. In the photograph, the site appears to
have been filled in and graded. In addition, the area contained more vegetation than in 1957 and the dirt
access road is less apparent.

Transfer of ownership of this property to the U.S. Department of the Interior (DOI), U.S. Fish and
Wildlife Service (USFWS) took place on July 10, 1975. Employees of the Wallops Island National
Wildlife Refuge currently use the site as a maintenance operations facility and storage yard. The landfill
features are indistinguishable from the existing terrain. Figure 5.3-1 shows the location of the IWL at the
5.3.1.2 Site Conditions and Environmental Setting

" The IWL is located along the southern extreme of the WFF adjacent to the southern side of State
Route 175. The site is approximately 15 acres with little topographic relief. A dirt road travels along the
eastern edge and center of the IWL and provides access to a large portion of the site. The site is
surrounded by woodland brush, young trees, and dense vegetative cover. The photograph presented in
Figure 5.3-2 shows the current conditions of the IWL and the physical features of the surrounding area.

The hydrologic conditions at the IWL have not been characterized based on data previously
collected at the site. No soil boring lithologic data have been identified during the review of the
site-specific data, so the lithologic description of the subsurface soil is based only on data obtained during
this field investigation.

Limited Site Investigation — Final Report 5.3-1 May 2003
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5.3.1.3 Background and Previous Site Investigation Activities

In January 2000, Earth Tech, Inc. submitted a summary report to NASA (Earth Tech, Inc. 2000) for
work conducted at the WFF. The report identified potential environmental impacts at the identified
FUDS sites and evaluated the need for future environmental studies. Work performed at the IWL as part
of this report included: a site visit, personnel interviews, drilling and sampling of one DPT soil boring,
and laboratory analysis of soil and groundwater samples collected during the investigation. An RRE
performed using existing data found the relative risk to be high. Tables 5.3-1 and 5.3-2 present the
laboratory analytical results for soil and groundwater samples collected during the EarthTech
investigation. :

In December 2001, a status summary report in letter format was submitted to USACE for the
sampling activities performed at sites located on the Main Base (Earth Tech, Inc. 2001). Sampling
activities performed as part of this investigation involved several sites, including the IWL. As shown in
Table 5.3-1, arsenic was detected in soil and groundwater sample W-01 at 3.85 mg/kg and 0.201 mg/L,
respectively. The detected arsenic concentration in soil exceeds the Region III RBC for residential land
use (0.426 mg/kg) and the Region III RBC for migration to groundwater (DAF 20) (0.03 mg/kg). In
addition, laboratory analytical results for the groundwater sample (W-01) collected at the IWL indicated
that aluminum, arsenic, iron, lead, and manganese were detected at concentrations that exceed their
respective secondary MCLs. The analytical results for constituents detected in the groundwater at the
IWL that exceeded secondary MCLs during the previous sampling activities are summarized in
Table 5.3-2.
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Table 5.3-1. Summary of Soil Analytical Results — Soil Boring Sample Location W-012
Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia

Parameter” t Detected Concentration
(mg/kg)
Aluminum 5,560
Arsenic 3.85°
Barium 12.2
Calcium 148
Chromium 12.2
Copper 2.64
Iron 10,200
Lead 19.1
Magnesium 63.3
Manganese 1.62
Mercury 0.21
Potassium 258
Vanadium 1.9
4,4-DDE - 0.1565
4,4-DDT 0.01032

? W-01 is soil boring sampled during Earth Tech environmental investigation of the IWL.

b Laboratory analysis for total metals was conducted using Method 6010B, analysis for
pesticides was conducted using Method 8081A.

¢ Detected arsenic concentration in soil exceeds Region 1l RBC for residential land use
(0.426 mg/kg) and Region I{l RBC for migration to groundwater (DAF 20) (0.03 mg/kg).

Table 5.3-2. Summary of Groundwater Analytical Results — Sample Location W-01°
Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia

Parameter® 1 Detected Concentration
Total Metals mg/k
( Aluminum® ) ( 6.3
Arsenic® 0.201
Barium 0.401
Calcium 24.8
Chromium 0.094
Copper 0.058
Iron® : 75.4
Lead® 0.033
Magnesium 6.96
Manganese® .0.513
Nickel 0.022
Potassium 3.76
Sodium 18.4
Vanadium 0.093
Zinc 0.177

® W-01 is groundwater sample identification for groundwater sample collected during
Earth Tech environmental investigation of the Industrial Waste Landfill.

b Laboratory analysis for metals was conducted using Method 6010B.

¢ Analytical results for the groundwater sample detected at concentrations that exceed
their respective secondary MCLs.

Limited Site Investigation — Final Report 5.3-4 May 2003
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5.3.2 Field Investigation

The LSI field activities followed site-specific project plans that include field sampling and
laboratory chemical analyses conducted under project-specific QA/QC and health and safety protocols.
The following paragraphs identify the objectives, approach, and field activities conducted during the field
investigation of the IWL. The rationale for sampling, the analyte selection, and a discussion of the
sampling methodologies are included below. :

5.3.2.1 SAIC Field Investigation
Based on the lack of information associated with the IWL, additional evaluation of the IWL for

‘potential environmental concerns was warranted. The objective of the LSI at the IWL was to investigate

the potential presence of chemical constituents at the IWL as a result of past disposal practices and to
determine if chemical constituents exist in the soils or groundwater at concentrations that exceed human
health screening criteria for soils or groundwater.

To assess whether contamination had been released at the IWL, the site-specific sampling plan
included in the FSP (SAIC 2002a) proposed the collection of samples from four soil boring locations to
characterize current conditions at the IWL. Based on a review of the aerial photographs, surface and
subsurface soil samples were collected throughout the IWL at four discrete locations.

Two soil samples, one groundwater sample (using the Hydropunch® technique), and the appropriate
QC samples (duplicates) were collected from each of the four soil borings. Soil samples were analyzed for
chemical constituents potentially associated with the materials discarded at the IWL (VOCs, SVOCs, and
metals). Figure 5.3-1 shows the LSI soil boring locations at the IWL. Tables 5.3-3 and 5.3-4 summarize the
soil and groundwater samples collected from the IWL during the LSI field investigation activities.

5.3.3 Investigation Results and Nature and Extent

This section presents the results of the LSI sampling and analysis. The data collected during the
LSI were used to provide a basis for evaluating the magnitude and extent of contamination and
conducting the human health screen. Complete analytical results for the soil and groundwater
(Hydropunch®) samples collected during the LSI are presented in Appendix G and summarized in Tables
5.3-5 and 5.3-6, respectively. ' :

The LSI included a screening-level evaluation in which soil data collected from the IWL were
subject to a human health toxicity screen. The toxicity screen was used to evaluate potential human
health effects by comparing site soil data to screening criteria (e.g., RBCs and SSLs for protection of
groundwater).

The following paragraphs. summarize the chemical constituents detected in the soil and
groundwater at the IWL and the results of the screening-level evaluation of the detected constituents.
Results of the screening criteria comparisons for the inorganic constituents detected in the soil at the IWL
are presented in Table 5.3-7.

5.3.3.1 Soil Boring Results and Nature and Extent

Eight samples (two from each boring) were collected from four soil borings (SB-IWL-01 through
SB-TWL-04) at the IWL. Surface soil samples were collected at three of the soil boring locations
(SB-IWL-01 through SB-TWL-03) and five subsurface soil samples (=13 feet BLS) were collected from
the four soil borings. The inorganic (metals) and organic (VOCs and SVOCs) constituents detected at the
IWL are summarized below.
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Table 5.3-3. Industrial Waste/Sanitary Landfill LS| Soil Boring Samples
Wallops Flight Facility, Accomack County, Virginia

Borehole I.D. DE:{E?? elst) Field Sample Number Intssg}p(lfz et)
SB-IWL-01 20 SAICO1 00-05
SAIC02 16.5-17.0
' SB-IWL-02 20 SAIC 01 0-05
| | SAIC02 16.0 - 16.5
SB-IWL-03 20 SAIC 01 0-05
SAIC 02 19.0-19.5
SB-IWL-04 20 SAIC 01 13.0-135
SAIC 02 19.0-19.5
Notes:

All soil samples collected from the IWL were analyzed for VOCs, SVOCs, and metals.
QA/QC sampling followed protocois specified in the FSP (SAIC 2002a).

Table 5.3-4. Industrial Waste/Sanitary Landfill LS| Hydropunch® Samples
Wallops Flight Facility, Accomack County, Virginia

Borehole
® Borehole . Screened
(Hydr(l)%unch ) Depth (feet) Field Sample Number Interval (feet)

SB-IWL-01 20 . SAICO1 16.5 - 20.0
{HP-IWL-01) SAIC01D

SB-IWL-02 20 SAICO01 16.0—20.0
(HP-IWL-02)

SB-IWL-03 20 SAICO1 19.0 to 20.0
(HP-IWL-03)

SB-IWL-04 20 SAICO1 19.0 t0 20.0
(HP-IWL-04) :

Notes:

All groundwater samplesy collected from the IWL were analyzed for VOCs, SVOCs, and
metals. QA/QC sampling followed protocols specified in the FSP (SAIC 2002a).

Duplicate samples were identified using a “D.”

Limited Site Investigation — Final Report 5.3-6 May 2003
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Table 5.3-5. Data Summary: Soil Boring Results, Industrial Waste/Sanitary Landfill
: Wallops Flight Facility, Accomack County, Virginia
Site 1D SB-IWL-01 SB-IWL-01 SB-IWL-02 SB-IWL-02 SB-WL-03 SBIWL-03 SB-IWL-04
Field Sample Number SAICO1 SAICD2 SAICO1 SAIC02 SAICD SAIC02 SAICO
Site Type BORE BORE - BORE BORE BORE BORE BORE
Coliection Date 08/06/02 08/06/02 0B/08/02 08/06/02 08/06/02 08/06/02 08/07/02
Depth (f) 0.00 16.50 0.00 16.00 0.00 19.00 13.00
METALS(6010)
Par Units RL : :
Aluminum MGKG 20 4450 2440 3980 6680 3350 €08 2610
Antimany MGIKG 08 025 W 022 U 02 W 62 uw 02 W 02 W 023 U
Arsenic MG/KG 1 18 2 15 2 11 B 07 B 12 B
Barium MGKG 20 10.5 33 9.5 183 43 11 44
Beryllium ‘MG/KG 0.5 011 B 006 B 003 B 012 B 008 B 002 B 007 B
Cadmium MGIKG 0. 002 B 002 U 002 U 002 U 002 U 002 U 002 U
Calcium MG/KG 100 97.8 101 481 B 144 892 B 223 B 108
Chromium MG/KG 1 42 24 33 42 s 08 u 1.2
Cobalt MG/KG 5 1 019 U4 08 J 09 J 07 J 008 Ul 0.62
Copper MG/KG 1 3.1 05 B 3.2 1 27 038 B8 2
fron MGIKG 10 2900 1110 1900 1710 2010 683 2020
Lead MGKG 0.3 35 0.7 23 24 a5 05 B 14
Magnesium MGKG 100 263 145 148 208 180 308 - 143
Manganese MGKG 15 344 58 218 28 187 .4 8.3
Nicke! MG/KG 1 23 J 062 J 13 14 PRI 02 J 17 J
Potassium MGIKG 100 182 148 14 204 118 29 U 131
Silver MG/KG 1 01 B 0.06 U 006 B 008 U 006 U 006 U 005 U
Sodium MG/KG . 100 513 W 55 W 483 U 574 UJ 459 W 428 W 753 W
Vanadium MG/KG 5 67 J 26 J 45 49 J 471 08 3.2
Zing MG/KG 2 74 38 4.9 39 6.7 17 a3
METALS(7471)
Parameter Units RL
Mercury MGKG 0.1 002 B 002 U 002 U 002 U 002 U 002 U 002 U
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter Units RL
bis(2-Ethylhexyl)phthalate  ugikg 330 340 U 3 J 360 U 400 U 340 U 380 U 350 U
VOLATILE ORGANIC COMPOUNDS(8260) _
Parameter Units R : .
2-Hexanone ug/kg 10 12 U 12 U 13 U 10 U 20 12 U 10 U
Acstone uglkg 10 2. v 12 v 14 v 10 U 2 U 12U 4 v
Methyt ethyl ketone uglkg 10 12 W 12 W 13 U 10 W 14 W 12 W 67 U
Methytene Chloride uglkg 5 82 U 58 U 64 U 59 U 686 U 6 U § U
Trichioroethene uglkg 5 62 U 58 U 64 U 51 U 68 U 6 u 5 U



- Table 5.3-5. Data Summary: Soil Boring Results, Industrial Waste/Sanitary Landfill
3 . Wallops Flight Facility, Accomack County, Virginia
8
» Site 1D SB-IWL-04
gt Field Sample Number SAIC02
@ Site Type BORE
2 Collection Date 08/07/02
3 Depth (ft) 19.00
% METALS(6010)
=3 Parameter Units RL
S Aluminum MGIKG 20 1080
{ Antimany MGIKG L] 02 W
T Arsenic MG/KG 1 13
=] Barium MG/KG 20 1.2
o Beryllium MGKG 05 003 B
D Cadmium MGIKG 05 002 v
2 Calclum MG/IKG 100 3B
(o] Chromium MG/KG 1 13
= Cobalt MGIKG 5 024 U
-Copper MG/KG 1 042 U
Iron MG/KG 10 641
Lead MG/KG 03 041 B .
Magnesium MG/KG 100 8.6
Manganese MG/KG 15 134
Nicke! MG/KG 1 049 J
. Potassium MG/KG 100 44 U
o Silver MG/KG 1 005 U
w Sodium MG/KG 100 51 UuJ
P Vanadium MGIKG 5 1.6
Zing MG/KG 2 1.8
METALS(7471)
Parameter Units RL
Mercury MGIKG 01 00t U
SEMIVOLATILE ORGANIC COMPOUNDS(8270) .
Par t Units RL
bis(2-Ethythexyl)phthalate uglkg 330 380 U
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units - RL
2-Hexanone ug/kg 10 10 U
Acetone uglkg 10 10 U
Methyl ethyl ketone ug/kg 10 10 W
Methylene Chloride uglkg 5 52 U
Trichloroethene ug/kg 5 52. U

=

0

<

N

=}

o

w

Created on §/27/2003
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Table 5.3-5. Data Summary: Soil Boring Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

[

Eoaotnof
L4

'8 - Metals: Reported value was less than the contract required detection limit but greater than or equal to the instrument detection limit,

B - Organics: Analyte was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondetect due to blank contamination.
Therefore this result is considered to be site related.

D - The value for the target analyte was calculated from a dilution.

E - Metals: The reported value is estimated because of the presence of interferents.
E - Organics: Concentration range exceeded for this analyte,

J - Value is estimated.

N - Metals: Spiked sample recovery not within control limits.

N - Organics: Tentatively identified compound based on mass spectral library search.

P - There is greater than 25% difference for detected concenirations between the two GC columns for the assoclated pesticide/PCB target analyte,
R = Value is rejected.

U - Compound was analyzed for but not detected.
UJ - Compound was analyzed for but not detected and is considered an eslimate.

X - The mass spectrum does not meet EPA CLP criteria for confirmation, but compound presence is strongly suspected.
* - Duplicate analysis not within control fimits.

* N/A — Compound not analyzed for.

NF - Data not found, :

RL - Reporting Limit for each method. For SW846 methods, the samples are reported down to the method detection limits (MDL). For metals, the samples are reported down to
the instrument detection limit (IDL).

MDL — Method Detéction Limit. )
SAICXXR — An SAIC field sample number followed by an “R" designates a recollected sample.

=



- Table 5.3-6. Data Summary: Groundwater Results, Industrial Waste/Sanitary Landfill

% Wallops Flight Facility, Accomack County, Virginia

o . —_—

o Site 10 HP-TWL-01 HP-TWL-01 AP-TWL02 HPIWL-03 HP-IWL-04

& Field Sample Number SAICO1 SAIC01D SAICO1 SAICH SAICO1

- Site Type PNCH PNCH PNCH PNCH PNCH

2 Collection Date 08/06/02 08/06/02 08/06/02 0B/06/02 08/07/02

o Depth (f) 16.50 16.50 16.00 19.00 19.00

a METALS(6010) :

5 Parameter Units RL

3 Barlum ug/L. 200 14.5 141 8.6 128 19.3

1 Calcium ugh 1000 26600 N 26800 J 1500 J 15000 J 29300

m Cobalt ug/l 50 1B 08 U 18 B 08 B 08 W

a Copper ug/L 10 15 U 14 U iU 17 v 28 U

= fron ugh. 100 187 16 B 660 952 568

P Magnesium ugh. 1000 5210 6250 3480 5160 7820

h=] Manganese ug/L 15 128 80.8 1.7 358 52.3

g Nicke! ug 10 11 U 11y 28 B s B 15 B
Potassium ugll. 1000 4360 4240 1560 1730 _ 2180
Sodium ug. 1000 12900 J 12800 W4 7420 J 6290 J 7300
Zing ugit 20 42 U 4 U 72 U 268 U 86 U
VOLATILE ORGANIC COMPOUNDS(5260)
Parameter Units RL .
Acetone ug/t. 5 7.1 W 5 W 5 W 5 W 5 W
Carbon disulfide ugh 1 1w 1w 1w 1w 1w

o m-andfor p-Xylene g/l 1 T w 1w 07 1w T w

@ Methylene Chioride ~ ug/L 1 1w 1w 1w , 1w 23 W

o Toluene ug/L 1 08 J 1 W i1 J 12 J VA

2

)

<

n

Q

Q

W

Created on 5/27/2003
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Table 5.3-6. Data Summary: Groundwater Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Fonf
[

B — Metals: Reported value was less than the contract required detection limit but greater than or equal to the instrument detection limit

B - Organics: Analyte was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondetect due to blank contamination
Therefore this result is considered te be site related.

D - The value for the target analyte was calculated from a dilution.
E - Metals: The reporied value is estimated b of the p

E - Organics; Cancentration range exceeded for this analyte.
J — Value is estimated.

N - Metals: Spiked sample recavery not within control limits.
N - Qrganics: Tentatively identified compound based on mass spectral fibrary search.
P - There is greater than 25% difference for detected concentrations between the two GC columns for the associated pesticide/PCB target analyte.

of interferents.

R - Value is rejected.
U — Compaund was analyzed far but not detected.
UJ - Compound was analyzed for but not detected and is considered an estimate.

X - The mass spectrum does not meet EPA CLP criteria for confirmation, but compound presence is strangly suspected
* - Duplicate analysis not within control limifs.

N/A ~ Compounid not analyzed for.
NF ~ Data not found.

RL ~ Reporting Limit for each method. For SW846 methods, the samples are reparted down to the method detection limits (MDL). For metals, the samples are teported dawn to
the instrument detection limit (IDL).
MDL - Method Detection Limit.

SAICXXR — An SAIC fleld sample number followed by an “R" designates a recollected sampie.



C Table 5.3-7. Industrial Waste/Sanitary Landfill
% Metal Constituents Detected Above Screening Criteria in Soil
g ' Wallops Flight Facility, Accomack County, Virginia
:
3
<
3 Constituent Sample | Depth| Concentration ? Concentration Exceeds | Concentration Exceeds Concentration Exceeds
& Number | (BLS) Residential RBCs Industrial RBCs Region Il RBC
8 Screening . Screening Screening
S Value ®* Value ™* Value "¢
) Surface Soil (0 to <0.5 feet BLS) Arsenic SBIWL-03 0 1.4 MG/KG X X
] SB-IWL-02| BORE 1] 15 MGIKG X ’ X
S SB-IWL-01| BORE 0 1.8 MG/KG X X
5 Barium SB-IWL-03] BORE 0 43 MG/KG
[0} SB-IWL-02| BORE 0 9.5 MG/KG
8 S$B-WL-01] BORE 0 10.5 MG/KG
e Cadmium [ SBIWL01| BORE | © 0.02 MGIKG
Chromium S§B-IWL-02| BORE 0 33 MG/KG
SB-IWL-03| BORE 1] 35 MG/KG
SB-IWL-01] BORE 0 4.2 MG/KG
Cobalt S$B-IWL-02| BORE 0 0.8 MG/KG
SB-IWL-03| BORE 0 0.7 MG/KG
SB-IWL-01| BORE 0 1 MG/KG
0 Copper SB-IWL-03}] BORE 0 2.7 - | MGIKG
'c.,a SB-iWL-01| BORE 0 31 MG/KG
~ SB-IWL-02| BORE 0 3.2 MG/KG
Lead SB8-iWL-02] BORE 0 28 MG/KG
SB-IWL-01| BORE 0 3.5 MG/KG
S8-IWL-03| BORE [ 45 MG/KG
Vanadium SB-IWL-02| BORE 0 46 MG/KG
SB-IWL-03] BORE 0 47 MG/KG
SB-iwL-01] BORE 0 6.7 MG/KG
Zinc SB-WL-03{ BORE Q 6.7 MGIKG
SB-IWL-01] BORE 0 7.4 MG/KG
Subsurface Soil (0.5 to 20 feet BLS) Argenic SB-IWL-03| BORE 19 0.7 MG/KG X X
SB-IWL-04| BORE-| 13 12 MG/KG X X
SBWL-04) BORE 19 13 MGI/KG X - X
SB-IWL-01| BORE | 185 2 MG/KG X X
SB-IWL-02| BORE 16, 2 - | MG/KG X X
Barium SB-IWL-03| BORE 19 11 MG/KG
SB-IWL-04| BORE 19 12 MG/KG
SB-IWL-01| BORE | 16.5 33 MG/KG
SBWL-04] BORE 13 44 MG/KG
SB-WL-02| BORE 18 18.3 MG/KG
Chromium SB-IWL-04| BORE 19 13 MG/KG
SBIWL-01| BORE | 165 21 MG/KG
=z §B-IWL-02| BORE | 16 42 MG/KG
‘n<) SB-WL-04] BORE 13 1 11.2 - | MG/KG
NS Cabalt S$B-IWL-04| BORE 13 0.62 MG/KG
8 SB-WL-02{ BORE 16 0.9 MG/KG
@

F;FJF(F}."HF]'_Jr-}-—j‘—]r}r}rirlflflifli_]-__J;
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Table 5.3-7. Industrial Waste/Sanitary Landfill
Metal Constituents Detected Above Screening Criteria in Soil
Wallops Flight Facility, Accomack County, Virginia

Protection of Human Healith Migration to Groundwater
Sample

Interval Constituent| Sample | Sample | Depth{ Concentration® Concentration Exceeds | Concentration Exceeds Concentration Exceeds
{Depth) 1D Number | (BLS) Residential RBCs Industrial RBCs Region il RBC
! Screening Screening Screening

o Value ¢ Value ¢ Value ¢
Copper SB-IWL-03| BORE 19 0.38 MG/KG
SB-IWL-01{ BORE | 185 0.5 MG/KG
SB-IWL-02}{ BORE 16 1 MG/KG
SB-IWL-04] BORE 13 2 MG/KG
Lead SB-IWL-04| BORE 19 041 MG/KG
SB-IWL-03| BORE 19 05 MG/KG
SB-IWL-01| BORE | 165 | 0.7 MG/KG |
SB-IWL-04]1 BORE 13 1 14 - MG/KG
- SB-iWL-02| BORE 16 2.1 .| MG/KG |
Vanadium SB-IWL-01| 'BORE | 16.5 26 MG/KG
SB-IWL-04| BORE 13 32 MGIKG
SB-IWL-02| BORE 16 4.9 MG/IKG

* Constituent t that d

ing criteria are listed in ascending order (lowsst to higheat).
® X indicates detected ds the g criteria.

© EPA Region Il RECs.




Inorganic Constituents—Nineteen inorganic constituents were detected in the surface soil (0 to
<0.5 feet BLS) and 16 inorganic constituents were detected in the shallow subsurface soils (>13 to 20 feet
BLS) at the IWL. The following paragraphs identify the metals that exceed the industrial, residential, and
protection of groundwater RBCs in the different soil horizons:

e Surface soil (0 to <0.5 feet BLS)

- Industrial — none
- Residential — arsenic
- Migration to groundwater — arsenic
o Shallow subsurface soil (0.5 to 29 feet BLS)

- Industrial — none
- Residential — arsenic
- Migration to groundwater — arsenic.

The concentrations and distribution of inorganic constituents detected in the soil at the IWL are
presented in Figure 5.3-3. Table 5.3-7 presents the inorganic constituents detected in the soil borings at
the IWL that exceed the human health screening criteria and lists the soil boring (sample identification
[I.D.] and depth) where the constituent concentration exceeds the screening criteria in the surface and
subsurface soil, the detected concentrations that exceed the screening criteria, and the screening criteria
that the detected concentration exceeds. The following sections summarize the results of the toxicity
screen and characterize the distribution of the inorganic constituents that were detected at concentrations
that exceed the human health screening criteria at the IWL. :

Arsenic was detected in all samples collected from the IWL surface soil at concentrations that
exceeded the human health Region III RBCs for residential land use (0.426 mg/kg) and migration to
groundwater (0.03 mg/kg). The maximum concentration of arsenic (1.8 mg/kg) detected in the surface
soil was detected in the sample collected at SB-IWL-01. Concentrations of arsenic detected in the surface
soil at the IWL are consistent, ranging from 1.1 to 1.8 mg/kg.

Arsenic concentrations detected in the subsurface soil also exceeded the Region III RBCs for
residential land use and migration to groundwater at all soil boring locations and in all samples collected
from the subsurface soils. The maximum concentration (2 mg/kg) of arsenic in the subsurface soil was
detected at 16 feet BLS or greater, in samples collected from SB-IWL-01 and SB-IWL-02. No other
inorganic constituents were detected at concentrations that exceeded the Region III RBCs for the
protection of human health.

Organic Constituents—Surface ahd shallow subsurface soil samples at the IWL were analyzed for
VOCs and SVOCs. The following presents the organic constituents that were detected and the screening
- criteria that were exceeded: ' '

¢ Surface soil (0 to <0.5 feet BLS)

- Industrial — none
- Residential — none v
- Migration to groundwater — none

o Shallow subsurface soil (0.5 to 20 feet BLS)

- Industrial — none
- Residential — none
- Migration to groundwater — none.

The concentrations and distribution of organic constituents detected in the soil at the IWL are
presented in Figure 5.3-4. ’

Limited Site investigation — Final Report 5.3-14 May 2003
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SB-IWL-04
k\“imtﬁ iz ] ssom fracn |7
Aluminum 2610 1080
Arsenic 1.2 B 1.3 x
Barium 4.4 1.2
“_\_._ Beryllium [0.07 B |0.03 B
Calcium 108 33 B
Chromium 11.2 1.3
Cobalt 0.62 -
- Copper 2 -
Iron 2020 641
Lead 1.4 0.41 B
Magnasium | 143 68.6
38.3 13.4
Nickel 1.74 0.49 J
Potassium | 131 -
Vanadium 3.2 1.6
Zine 3.3 1.6
[ SB-IWL-03 |
ANALYTR a(rr) 19 (FT) R
Aluminum 3350 508
Arsenic 1.1 B 0.7 B x
Barium 4.3 1.1

Beryllium (0.08 B |0.02 B

Calcium 59.2 B |23.3 B

Chromium [3.5 -

Cobalt 073 |-
Copper 2.7 0.38 B
Iron 2010 (15}
Lead 4.5 0.5 B
Magnesium | 180 30.8
Manganese |18.7 4
Nickel 2.1 3 [0.24

Potassium | 118 -

Vanadium 4.7 43 0.8 J

zine 6.7 1.7

TABLE DEFINITIONS

Units = mglKg
X = Constituent Falling Screen

SB-IWL-01 = = Non-Detect
ANALYTE oirmy e s0m  frac e J = Value was estimated
B = Value < CRDL but >= DL
Aluminum | 4450 2440 RBC.I = Risk Based
Arsenic 1.8 2 fmmm
Bartun |30 [3.3 RBC-R = Risk Based Concentration
Boryllium [0.11 B [0.06 B (Resdential Land Use)
Cadwium | 0.02 8 |-
Caleium | 97.8 101 -
Chromium 4.2 2.1
Cobalt 14 -
copper 3.1 0.5 8
Iron 2900 1110
Lead 3.5 0.7
Magnesium | 253 145
Manganese | 34.4 5.8
Mercury 0.02 B |-
Nickel 233 |o.620
Potassium | 162 146
Silver 0.1 B -
Vanadium 6.7 J 2.6 J
Zinc 7.1 3.8
. N
[ SB-IWL-02 ]
[anasese- Lo Fasorn frace |
Aluminum | 3980 | 6890
Arsenic 1.5 2
Barium 9.5 18.3
Beryllium [0.09 B |0.12 B 25_ - 0 25 50 75 Meters
Caleium 48.1 B | 144 e 1
Chromium 3.3 4.2
Cobalt 0.6 J 0.9 J m —
1ron 1300|1720 r‘l-!“'r' o Bt e he
Lead 2.8 2.1
:::::::: P pee Industrial Waste/Sanitary Landfill
e el Metal Constituents
— - Exceeding Seil Screening Criteria
pocaseium | 114 204
Silver  |0.068 |- Wallops Flight Facility
Vanadium 4.6 J |4.9 3 Wallops ls]and, Vlrgmm
 EE— FIGURE [ Project: GIGIS DATAWALLOPS\ DATE
533 |l 05/08/03

N12A6 4 BinvV
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SB-IWL-04

13 (FT)

"“"il sthyl ketons : ::

SB-IWL-03
mm

SB-EWL 02

Mo Gite Related Chemicals Datected

SB-IWL-01

]

ANALYTR l 1415 (FT) |

bia (3-Behylhexy)) phehalace | 33 3

LEGEND:

RS S INSTALLATION BOUNDARY
l4] .............. SITE BOUNDARY
——t % ® = m s m s s 8 s 8 s s s & 8 & ROADS
. .+ - = « « -« « - . WETLAND BOUNDARY
................ CONTOURS
L SOIL BORING

Unfes = 1glKg

= Constituent Failing Screen

B = Value <CRDL but >= IDL

RBC-l = Risk Based Concentration
(Industrial Land Use)

RBC-R = Risk Based Concentration
(Resdential Land Use)

N

25 0 25 50 75 Meters

= ibywe Mt Ovmmncy

Industrial Waste/Sanitary Landfill
Organic Constituents
Exceeding Soil Screening Criteria

Wallops Flight Facility
Wallops Island, Virginia

FIGURE | Project: G'\Gls_mm\wmm DATE
53-4 [T lo_ShoWIL_55_0 05/08/03
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5.3.3.2 Groundwater Resuilts and Nature and Extent

As discussed in Section 5.3.2, four Hydropunch® probes (HP-IWL-01 through HP-TWL-04) were
installed and sampled at the IWL soil boring sample locations during the WFF LSI. All samples were
analyzed for VOCs, SVOCs, and metals. The following sections present the Hydropunch® laboratory
analytical results and summarize the nature and extent of constituents detected in the groundwater at the TWL.

Detected Groundwater Constituents—Nine inorganic and two organic constituents were detected
in the groundwater at the IWL. However, none of these metal or organic constituents detected exceeded-
the Region III RBCs for tap water or the MCL screening criteria. The concentrations and distribution of
inorganic and organic constituents detected in the groundwater at the IWL are presented in Figure 5.3-5.

5.3.4 Conclusions and Recommendations

This section presents the conclusions of the LSI for the Industrial Waste/Sanitary Landfill and
summarizes recommendations for future site activities. Section 5.3.4.]1 summarizes results and

.conclusions associated with completion of the LSI. Section 5.3.4.2 combines conclusions and site

historical information to make recommendations for future site activities.

5.3.4.1 Conclusions

Data collected during the LSI investigation does not indicate that metals or organic compounds
have been released to the soils at the IWL. The maximum concentrations of arsenic (2.0 mg/kg) detected
in the soils at the IWL are well below the background concentrations of arsenic detected in the State of
Virginia. Analytical results for organic compounds detected at the IWL indicate that no organic
compounds were detected in the soils at concentrations that exceed the screening criteria.

LSI investigation data also does not indicate that metals or organic compounds have been released
to the groundwater at the IWL. The concentrations of metals or organic compounds detected at the IWL
are not greater than concentrations of metals or organic compounds detected in the groundwater at other
locations at WFF (i.e., there is no evidence that past IWL activities have affected the groundwater quality
in any way). Data suggest that concentrations of metals detected in the groundwater are the result of
natural conditions. Only two organic compounds (toluene and xylenes) were detected in the groundwater
at the IWL and maximum concentrations of these compounds were 1.7J and 0.7 ug/L at HP-TWL-02.

5.3.4.2 Recommendations

Constituent concentrations show few exceedances of human health screening criteria. However,
based on information presented in the Draft Desktop Audit Summary Report, limited information is -
available about historical activities conducted at the site. Therefore, the following activities are
recommended at the IWL:

o The final Desktop Audit Sumamary Report should be reviewed to ensure all relevant historical
information associated with the IWL is presented.

¢ The existing and new soil data should be re-evaluated by comparing analytical results to a site-
specific background database.

If no additional sampling is reqilired, based on review of the Final Desktop Audit Summary Report
and completion of the background comparison, No Further Action should be recommended.

" Limited Site Investigation — Final Report 5.3-17 Co May 2003
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HPIWL-03 _ F. Z /

awnrre - | 0s/02-39 (vr) (-(<1
[v] o E

Barium 126 o
HP-IWL-04 - calcium 15000 J “\__@‘—'
7 ot
asinsyre | oasoa-19r) Cobalc 0.8 B
Iron 952
Barium 19.3 Magnesium | 5160
Calcium 29300 Manganese |35.8 by
e [awem 569 Nickel 3.9 8
Magnesium | 7820 Potassium | 1730
E Manganese | 52.3 Sodium 6290 J
= Wickel 1.5 3
—
S| potassium | 2130 HP-IWL-03
4
[ HP-IWL-04 |
l ANALYTE |
BasiuedlL
[Ho sita Related chamicals petsctsa j

HP-IWL-01 |

ANALYTE l nllu-n‘-l(rﬂIul[o:-u-slrﬂnl
Barium 14.5 14.1
Calcium | 26600 W 26800 J
Cobalt 18
1ron 187 116 8
Magnesium | 5210 5250

128 80.8
Potaseium | 4360 4240
Sodium 12500 J
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5.4 CONSTRUCTION DEBRIS LANDFILL

This section presents the results of the LSI for the CDL. A description and history of the site, a
summary of the site conditions and environmental setting, and an overview of previous environmental
investigations conducted at the site are provided in Section 5.4.1. Section 5.4.2 discusses the LSI
activities conducted at the CDL. Section 5.4.3 presents the laboratory analytical results of the LSI field
investigation and the nature and extent of contamination at the CDL. The results of the human health
toxicological screen associated with the constituents identified during the investigation are presented in
Section 5.4.4. Conclusions and recommendations for the CDL are summarized in Section 5.4.5.

5.4.1 Site Description, History, and Environmental Setting

Information pertinent to the physical description of the CDL and the environmental setting for the
site was obtained from historical site maps, aerial photographs, anecdotal evidence, site visual
inspections, and information and data presented in previous site investigations and studies. Topographic
information was obtained from the EG&G, Inc. digital base map. Relevant site-specific data and
information were very limited because former investigation activities were not conducted within the area
currently identified as the CDL.

5.4.1.1 Site Description and History

- The current area identified as the CDL was identified during a recent review of historical aerial
EPIC photographs (EPA 1996). Those photographs indicated that a possible dump site/burning dump
disposal area may have existed along the northeastern boundary of the WFF. The map also depicts

‘various ground features present in the vicinity of the CDL in 1954. The PRP Analysis (NASA 2001)

concluded that DOD and USACE should assume responsibility for the CDL under the FUDS program.
Figure 5.4-1 shows the location of the current CDL at the WFF. v

5.4.1.2 Site Conditions and Environmental Setting

The CDL is located along the northeastern boundary of the WFF. The former landfill is situated
along the northeastern slope of a hillside that grades into the tidal marshes. The change in topographic
relief, approximately 30 feet, is greatest along the northern portion of the site. A man-made channel skirts

* the northern boundary of the site. The site is approximately 6 acres and is overgrown by dense woodland

brush, young trees, and dense vegetative cover. A temporary access road was created through the central

~ portion of the site by WFF personnel prior to the arrival of the SAIC sampling team. The photograph

presented in Figure 5.4-2 shows the current conditions of the CDL and the physical features of the
surrounding area. ' :

The hydrologic conditions at the CDL have not been characterized based on data collected
previously at the site. No soil boring lithologic data have been identified during the review of the site-
specific data, so a lithologic description of the subsurface soil is limited to data collected during this LSI.

5.4.1.3 Background and Previous Site Investigation Activities

In November 1990, an ESS Report provided an overview of sites known to have impacted the
environment, their investigation status, and identified additional sites for future investigation. The ESS
identified 24 separate sites with the potential to have been affected by past activities. The CDL was
identified as 1 of 14 sites that had not been investigated to date and the report indicated that no
information currently was available for the site. As a result, the ESS concluded that additional
investigation at the CDL was warranted. '
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In January 2000, Earth Tech, Inc. submitted a summary report to NASA (Earth Tech, Inc. 2000) for
work conducted at the WFF. The report identified potential environmental impacts at the identified
FUDS sites and evaluated the need for future environmental studies. Work performed at the CDL as part
of this report included: a site visit, personnel interviews, drilling and sampling of one DPT soil boring,
and laboratory analysis on a soil and groundwater sample collected during the investigation. An RRE
performed using existing data found the relative risk to be high. Tables 5.4-1 and 5.4-2 present the
laboratory analytical results for soil and groundwater samples collected from soil boring W-02 during the
investigation, respectively. - :

. In December 2001, a status summary report was submitted to USACE for the sampling activities
performed at sites located on the Main Base (Earth Tech, Inc. 2001). Sampling activities performed as
part of this investigation involved several sites, including the CDL. As shown in Table 5.4-1, arsenic was
detected in soil sample W-02 at 2.7 mg/kg. The detected concentration exceeds the Region III RBC of
0.426 mg/kg for residential land use. In addition, laboratory analytical results for the groundwater sample
(W-02) collected at the CDL indicated that aluminum, iron, and manganese were detected at
concentrations that exceed their respective secondary MCLs. The analytical results for constituents
detected in the groundwater at the CDL that exceeded Region III RBCs or secondary MCLs during the
previous sampling activities are summarized in Table 5.4-2. .

5.4.2 Field Investigation

The LSI field activities followed site-specific project plans that include field sampling and
laboratory chemical analyses conducted under project-specific QA/QC and health and safety protocols.
The following paragraphs identify the objectives, approach, and field activities conducted during the field
investigation of the CDL. The rationale for sampling, the analyte selection, and a discussion of the
sampling methodologies also are included. . :

5.4.2.1 SAIC Field Investigation

Because of the lack of information associated with the possible dump site/burning dump disposal
area, environmental evaluation of the site for potential environmental concerns was required. The
objective of the LSI was to investigate the potential presence of chemical constituents at the CDL as a
result of past disposal practices and to determine if chemical constituents exist in the soils or groundwater
at concentrations that exceed human health screening criteria.

To assess whether contamination had been released at the CDL, the site-specific sampling plan
included in the FSP (SAIC 2002a) proposed the collection of samples from three soil boring locations to
characterize current conditions at the CDL. Based on a review of the aerial photographs, surface and
subsurface soil samples were collected at three discrete locations. One soil boring (SB-CDL-01) was
located directly downslope (downgradient) from the area identified as the former disposal area. One
boring (SB-CDL-02) was located adjacent to the northern man-made channel and one soil boring
(SB-CDL-03) was located adjacent to the southern man-made channel. Two soil samples, one
groundwater sample (Hydropunch® sample), and the appropriate QC samples (duplicates) were collected
from each of the three soil borings. Soil samples were analyzed for chemical constituents potentially
associated with the materials discarded at the CDL (VOCs, SVOCs, and metals). Figure 5.4-1 shows the
LSI soil boring locations at the CDL. Tables 5.4-3 and 5.4-4 summarize the soil and groundwater
samples, respectively, collected from the CDL during the LSI field investigation activities.

During the drilling of SB-CDL-01, a zone of black, saturated sand was encountered at
~ approximately 7.5 feet BLS. The material generated a very strong hydrocarbon odor and registered
elevated PID reading, resulting in the instruments alarm to sound during the monitoring of the interval of
greatest discoloration, 7.5 to 8 feet BLS. During the collection of the next core barrel (8 to 12 feet BLS),
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Figure 5.4-2. Construction Debris Landfill — Site Conditions Photograph

Table 5.4-1. Soil Boring Location W-2?
Summary of Soil Boring Analytical Resulits — Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia

Parametor® \ Detected Concentration
(mg/kg)

Aluminum 2,740
Arsenic 2.7°
Barium 3.67
Calcium 18.9
Chromium 15.3
Copper 2.32

Iron 12,800
Lead 9.65
Magnesium 12.9
Manganese 3.28
Potassium 143
Vanadium 15.8

® W-02 is soil boring identification for boring installed during Earth

Tech environmental investigation of the CDL.

Laboratory analysis for total metals was conducted using
Method 6010B.

Detected arsenic concentration in soil exceeds Region Il RBC
for residential land use (0.426 mg/kg) and Region Il RBC for
migration to groundwater (DAF 20) (0.03 mg/kg).
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Table 5.4-2. Groundwater Sample Location W-02°
Summary of Groundwater Analytical Results — Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia

Detected Concentration

Parameter®

(mgrkg)
Aluminum (Total) 35.3°
Barium (Total) 0.053
Calcium (Total) 32.7
Chromium (Total) 0.047
Copper (Total) 0.035
Iron (Total) 8.65°
Lead (Total) 0.01
Magnesium (Total) 1.91
Manganese (Total) 0.073°
Nickel (Total) 0.013
Sodium (Total!) 4.43
Zinc (Total) - 0.027

W-02 is groundwater sample-identification for groundwater sample -
collected during Earth Tech environmental investigation of the CDL.

Laboratory analysis for total metals was conducted using Method 6010B.

Analytical resulis for the groundwater sample detected at concentrations
that exceed their respective secondary MCLs.

Table 5.4-3. Construction Debris Landfill Soil Boring Samples
Wallops Flight Facility, Accomack County, Virginia

Borenole B POTENIONe eld s pDle he ¢ e
Dep ee erval (fee

SAICO1 6.5-7.0

SB-CDL-01 16 SAIC02 90-95
‘ SAIC 01 0-05
SB-CDL-02 - 8 SAICO1D 0-05

‘ SAIC 02 70-75

SAIC 01 0-05

SB-CDL-03 4 SAIC 02 40-45

Notes:

All soil samples coliected from the CDL were analyzed for VOCs, SVOCs, and metals.
QA/QC sampling followed protocols specified in the FSP (SAIC 2002a).

Duplicate samples were identified using a “D.”

Table 5.4-4. Construction Debris Landfill Hydropunch® Samples
Wallops Flight Facility, Accomack County, Virginia

Borehole sigele ® Borehole ald e e eeneda
D Dep ge erval (fee
SB-CDL-01 (HP-CDL-01) 16 SAICO1 14-16
SB-CDL-02 (HP-CDL-02) 8 SAIC 01 6-8
SB-CDL-03 (HP-CBL-03) 4 SAIC 01 2—-4
Notes:

All groundwater samples collected from the CDL were analyzed for VOCs, SVOCs, and metals.
QA/QC sampling followed protocols specified in the FSP (SAIC 2002a).

Duplicate samples were identified using a “D.”
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the water table was encountered and the discoloration of the soils became more pronounced In an effort
to determine the vertical extent of the discolored material, a fourth Geoprobe® sample (12 to 16 feet BLS)
was collected from SB-CDL-01; however the sands remained discolored to the total depth of the boring.
Because of these results, a surface soil was not collected at SB-CDL-01. Instead, a sample was collected
from the soil groundwater interface at the interval directly above the discolored soil (zone of transition
above contamination) and an interval of complete discoloration and saturation (greatest contamination) at
approximately 9 feet BLS. Additional information about the site conditions at SB—CDL-OI is presented in

the soil boring logs (Appendix A).

5.4.3 Investigation Results and Nature and Extent .

_This section presents the results of the LSI sampling and analysis. The data collected durmg the
LSI were used to provide a basis for evaluating the magnitude and extent of contamination at the site and
to conduct the human health screen to determine if constituent concentrations are present that could pose
a risk to human receptors. Complete analytical results for the soil and groundwater samples are presented
in Appendix G and summarized in Tables 5.4-5 and 5.4-6, respectively, at the end of Section 5.4.

The LSI included a screening-level evaluation in which soil and groundwater data collected from
the CDL were subject to a human health toxicity screen. The soil toxicity screen was used to evaluate
potential human health effects by comparing site soil data to screening criteria (e.g., RBCs and SSLs for -
protection of groundwater) A groundwater toxicity screen was used to evaluate potential effects to
human health by comparing constituent concentrations detected in the groundwater at the CDL against
EPA Reglon 111 RBC:s for tap water and the Federal MCLs.

The following paragraphs summarize the chemical constituents detected in the soil and
groundwater at the CDL and the results of the screening-level evaluation of the detected constituents.
Results of the screening criteria comparisons for the soil (inorganic and organic) and groundwater
(inorganic and organic) constituents at the CDL are presented in Tables 5.4-7 through 5.4-10, respectively

5.4.3.1 Soil Boring Results and Nature and Extent

Seven soil samples (two from each boring and one duplicate) were collected during the installation
of three soil borings (SB-CDL-01 through SB-CDL-03) at the CDL. The inorganic (metals) and organic
(VOCs and SVOCs) constituents detected at the CDL are summarized below.

Inorganic Constituents—Twenty-one inorganic constituents were detected in the surface soil (0 to
<0.5 feet BLS) and shallow subsurface soils (0.5 to 15 feet BLS) at the CDL. No samples were collected
from the deep subsurface soils (>15 feet BLS) during the investigation of the CDL. Soil boring depth was
limited to <16 feet BLS; therefore, no deep subsurface soil samples were collected at the site. The
following paragraphs identify the metals that exceed the industrial, residential, and protection of
groundwater RBCs in the different soil horizons:

e Surface soil (0 to <0.5 feet BLS)

- Industrial — arsenic
- Residential — arsenic and iron
- Migration to groundwater — arsenic and silver

o Shallow subsurface soil (0.5 to 15 feet BLS)

- Industrial — arsenic
- Residential — arsenic and iron
- - Migration to groundwater — arsenic
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C _Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landfill

E Wallops Flight Facility, Accomack County, Virginia

(1] .

3, Sie 1D SB-COL-01 SB-CDL-01 SB-CDL-02 SB-COL-02 SB-CDL-02 SB-CDL03 8B-CDL-03

= Field Sample Number SAICO1 SAIC02 SAICO1 SAICO1D SAIC02 SAICO1 SAIC02

@ Site Type BORE BORE BORE BORE BORE BORE BORE

2 Collection Date 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02

o Depth () 6.50 9.00 0.00 0.00 7.00 0.00 4.00

=3

a METALS(6010}

g’- Parameter Units RL

3 Aluminum NMGIKG 20 7970 4140 25100 31200 5770 13300 17600

1 Antimony MG/KG 0.8 021 W 022 W 12 W 17 W 024 W 2385 ) 34 W

m Arsenic MG/KG 1 1.6 054 B § B 69 B 1.9 §3 B 6.9

2 Barium MG/KG 20 15.9 5.2 n 326 30.6 . 240 55.3

= Beryllium MG/IKG 05 017 ’ 01§ 041 B 04 B 0.4 04 B8 0.28

P Cadmium MGKG 05 0.03 B 002 U 269 207 004 B 239 43

kel Calcium MG/KG 100 3480 546 2940 - 2110 626 1750 871

g Chromium MGIKG 1 78 3.7 . 268 .87 87 53 18.7
Cobalt MG/KG 5 1.3 1.2 3 38 1.6 3.6 43
Copper MG/KG 1 35 15 U 1110 ’ 1240 25 2660 155
fron ) MGIKG 10 3740 2100 7740 34300 4420 10700 39200 *
Lead MG/KG 0.3 9.8 124 268 253 4 947 141
Magnesium MG/KG - 100 288 134 . 1450 1390 660 : 1950 843
Manganese MGIKG 1.5 30.3 8.7 407 842 453 387 185
Nickel MGIKG 1 42 22 4 108 J 127 J s 10 U 154 J
Potassium MG/KG 100 179 99 565 518 258 : 389 387

13 Selenium MG/KG 0.5 023 B 022 U 12 U 13 B 037 B 2 B 1 8B

& Siiver MGIKG 1 005 U 005 U 020 U 033 8 0068 U 16.8 18

™ Sodium MG/KG 100 735 W 624 W 163 U "3 w 764 UJ 150 UJ 396 U
Thallium MG/KG 1. 047 U 049 U 28 U 28 U 053 U 27 U 14 8B
Vanadium MGIKG 5 18 39 144 147 9.7 132 15.6
Zinc MG/KG 2 ’ 1456 3.2 1400 1420 15.9 1030 258
METALS(7471)
Parameter Units RL - B
Mercury MG/KG 0.1 0.04 002 U 0.33 0.08 002 B 0.32 0.04
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter Units
2-Methylnaphthalene ughkg - 330 370 U 2500 : 30 U 360 U 400 U 380 U 410 U
Acenaphthene uglkg 330 72 4 400 U 360 U 3k U 400 U 380 U 410 U
Anthracene uglkg 330 150 J 400 U 360 U 360 U 400 U 80 U 410 U
Benzo(a)anthracene uglkg 330 210 J 400 U 60 U 30 U 400 U 380 U 410 U
Benzo{a)pyrene ‘uglkg 330 220 J 400 U kY 3} UV 400 U r J 410 U
Benzo(b)fluoranthene uglkg 330 260 J 400 U k0 U 360 U 400 U 30 U 410 U
Benzo(g.h,i)perylene uglkg 330 150 J 400 U 360 U 380 U 400 U 380 U 410 U
Benzo(k)fluoranthene ug/kg 330 9% J 400 U 30 U 30 U 400 U 380 U 410 U
bis(2-Ethyhexyliphthalate  uglkg 330 3y 400 U 0 U % 4 400 U 65 J 410 U
Carbazole ugkg . 330 9 J 400 U 360 U 3| U 400 U s u 410 U
Chrysene. ughkg 330 210 J 400 U .0 U 30 U 400 U 380 U 40 U
Dibenzofuran ugikg 330 “ ) 400 U 360 U 30 U 400 U 380 U 410 U

= Di-n-butyl phthalate uglkg 330 370 U 400 U 360 U 360 U 400 U 380 U 410 U

g Fluoranthene uglkg 330 430 400 U 360 U 30 U 400 U 380 U 410 U

o Fluorene ugkg 330 LK 9% J 360 U 360 U 400 U 380 U 40 U

Q Indeno(1,2,3-cd)pyrene ug/kg 330 10 J 400 U 30 U 30 U 400 U WO U 410 U

3 Naphthalene ugfkg 3% 5 J 830 . 60 U 80 U 400 U 380 U 410 U

- - | sl amul ansl e Ba 1l:‘ 1 & ._»—-:j gl B _,,,_1,;1 R iR 1l o |
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Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landﬁll

Wallops Flight Facility, Accomack County, Virginia

Site ID SB-CDL-01 SB-CDL-01 SB-CDL-02 §B-CDL-02 SB-CDL-02 §B8-CDL-03 S§B-CDL-03
Field Sample Number SAICO1 SAIC02 SAICO1 SAIC01D SAIC02 SAICO1 SAIC02
Site Type BORE BORE BORE BORE BORE BORE _ BORE
Coltection Date 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02 ‘08/07/02
Depth () 6.50 8.00 0.00 0.00 7.00 0.00 4.00
METALS(6010)
Parameter Units RL
Aluminum MG/KG 20 7170 4140 29100 31200 6770 44400 11000
Antimony MGIKG 0.6 021 W 022 W 12 W 1.7 W 024 W ‘2385 J 34 W
Arsenic MG/KG 1 1.8 054 B 5 B 69 B 19 53 B 6.9
Barium MG/KG 20 15.9 5.2 N 325 Jo0.6 240 55.3
Beryllium MG/KG 0.5 017 015 041 B 04 B 0.34 04 B - 0.28
Cadmium MGIKG 05 003 B 002 U 25.9 29.7 0.04 B 23.9 49
Calcium - MGIKG 100 3480 546 2940 2710 628 1750 87
Chromium MG/KG 1 18 3.7 268 29.7 6.7 53 18.7
Cobait MG/KG 5 1.3 1.2 3 - 338 18 3.6 4.3
Copper - MGKG A 3.5 15 U 1110 1240 26 2660 156
fron MG/KG 10 3740 ) 2100 7740 34300 4420 10700 39200
Lead MG/KG 0.3 8.8 124 266 253 4 947 141
Magnesium "MGIKG 100 - 288 134 1450 1390 660 19560 843
Manganese MGIKG 1.5 30.8 6.7 407 642 453 387 185
Nickel MG/KG 1 42 J 22 J 108 J 127 J 39 ) 110 U 154 J
Potassium MG/KG 100 179 9% 565 518 255 389 387
Selenium MG/KG 0.5 0623 B 022 U 12 U 13 B 037 B 2 B 1 8
Silver MG/KG 1 005 U 005 U 029 U 033 B 006 U 16.8 1.6
Sodium MG/KG 100 735 UJ 624 W 163 U 113 W 764 UJ 150 W 396 UJ
Thaltium MG/KG 1 047 U 048 U 28 U 28 U 053 U 27 U 14 B
Vanadium MG/KG 5 15 3.9 14.1 14.7 9.7 13.2 156
Zinc MGIKG 2 146 32 1400 1420 159 1030 258
METALS(7471)
Parameter Units RL
Mercury MGIKG 0.4 004 002 U 0.33 0.08 902 © 032 0.04
SEMIVOLATILE ORGANIC COMPOUNDS{BﬂO)
Parameter Lnits
2-Methyinaphihalene uglkg 330 370 U 2500 3|0 U 360 U 400 U 380 U 410 U
Acenaphthene ughkg 330 72 4 400 U 360 U 360 U 400 U 380 U 410 U
Anthracene uglkg 330 150 J 400 U 30 U 360 U 400 U 380 U 410 U
Benzo(a)anthracene ug/kg 330 270 J 400 U 360 U 360 U 400 Y 380 U 410 U
Benzo(a)pyrene uglkg 330 220 J 400 U 360. U 380 U 400 U 7 J 410 U
Benzo(b)fluoranthene ug/kg 330 260 J 400 U 360 U 360 U 400 U 380 U 410 U
Benzolg,h.{)perylene ugfig 330 150 J 400 U 360 U 360 U 400 U 380 U 410 U
Benzo(k)ftuoranthene ug/kg 330 84 ) 400 U 30 U 360 U 400 U 380 U 410 U
bis(2-Ethylhexyl)phthalate  ug/kg 330 370 U 400 U 360 U % J 400 U 6 J 40 U
Carbazole ug/kg 330 794 400 U 260 U 360 U 400 U’ 380 U 410 u
Chrysene uglkg 330 210 J 400 U 360 U 3860 U 400 U 380 U 440 u
Dibenzofuran ug/kg 330 - 4 ) 400 U 360 U 360 U 400 U 380 U 410 U
Di-n-butyl phthalate ug/kg 330 370 U 400 U 360 U 360 U 400 U 380 U 410 U
Fluoranthene ug/kg 330 430 400 U 360 U 30 U 400 U 380 U 410 U
Fluorene uglkg 330 78 J 9% J 30 U 360 U 400 U B U 410 U
Indeno(1,2,3-cd)pyrene ug/kg 330 110 J 400 U 360 U 360 U 400 U 380 U- 410 U
Naphthalene ug/kg 330 68 J 830 360 U 30 U 400 U 380 U 410 U



Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)
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0 Site ID SB-CDL-01 SB-CDL-01 $B-COL-02 SB-COL-02 SB-CDL-D2 SB-COL-03 SB-CDL-03

= Field Sample Number SAICO1 SAICD2 SAICDY SAICO1D SAICD2 SAICO1 SAIC02

= Site Type BORE BORE BORE BORE BORE BORE BORE

< Collection Date 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02 -08/07/02 08/07/02

g Depth (f) 6.50 9.00 0.00 0,00 7.00 0.00 400

S Phenanthrene ughg . 330 530 6 4 /0 U 3%0 U 40 U 30 U 410 U

3 Pyrene uglkg 330 510 400 U 360 U 380 U 400 U 380 U 410 U

3

| VOLATILE ORGANIC COMPOUNDS(8260)

o Parameter Units RL

3 1.2-Dichloropropane ugrkg 5 55 U 2000 J 6§ U 64 U 48 U 95 U 57 U

3 Acetone ugikg 10 12 U 4100 W B U §5 U 95 U 55 U 15 U

® Carbon disulfide uglkg 5 55 U 2100 U 8 U 84 U 48 U 95 U 57 U

g Chloromethane uglkg 5 55 U 2100 U 6§ U 64 U 48 U 87 57 U

3 Ethylbenzene uglkg 5 55 U 12000 J 6 U 64 U 48 U 85 U’ 57 U
m-and/or p-Xylene uglkg 5 55 U 9600 J 8 U 64 U 48 U 5 U 57 U
Methylene Chloride uglkg 5 56 U 2200 U 6 U 64 U 48 U 97 W 57 U
Tetrachlaroethene uglkg 5 55 U 1100 J 8 U 64 U 48 U 95 U 57 U
Trichlorosthene ug/kg 5 55 U 2100 U 6 U 84 U 48 U 95 U 57 U
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Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)
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Footnotes:

B ~ Metals: Reported value was less than the contract required detection limit but (;reater than or equal to the instrument detection limit.

8 -~ Organics: Analyte was found in the associated method blank. Validation of the data did not result in this oompound being qualified as nondetect due to blank contamination.
Therefore this result is considered to be site related.

D - The value for the target analyte was calculated from a dilution.

E - Metals: The reported value is estimated because of the presence of interferents.
E - Organics: Concentration range exceeded for this analyte,

J - Value is estimated.

N - Metals: Spiked sample recovery not within control limits.

N - Organics: Tentatively identified compound based on mass spectral library search.

P - There is greater than 25% difference for detected concentrations between the two GC columns for the assoclaled peslicide/PCB target analyte
R - Value is rejected,

U — Compound was analyzed for but not detected.
UJ - Compound was analyzed for but not detected and is considered an estimate.

X - The mass spectrum does not meet EPA CLP criteria for confirmation, but compound presence is strongly suspected,
* - Duplicate analysis not within control fimits..

N/A — Compound not analyzed for.

NF ~ Data not found.

RL - Reporting Limit for each method. For SW848 methods, the samples are reported down to the methad detection limits (MDL). For metals, the samples are reported down to -

the instrument detection fimit (IDL).
MDL ~ Method Detection Limit.

SAICXXR ~ An SAIC field sample number followed by an “R" designates a recollected sample,



- Table 5.4-6. Data Summary: Groundwater Results, Construction Debris Landfill

% Wallops Flight Facility, Accomack County, Virginia

%

7)) Site 1D HP-CDL-01 HP-CDL-02 HP-CDL-03

5" Field Sample Number SAICO1 SAICO1 SAICO1

— Site Type PNCH PNCH PNCH

2 Collection Date 08/07/02 08/07/02 08/07/02

((B Depth (ft) 10.00 8.00 4.00

o

8 METALS(6010)

g" Par t Units RL

=] Arsenic ug/L 10 127 U 34 U 34 U

| Barium ug/L 200 28 18.7 315 .

o Cadmium ug/L 5 035 B 03 U 03 U !

E) Calcium ug/L 1000 - 17000 33600 54000

= “Chromium ug/L 10 13 U 13 U 34 B

% Copper uglL 10 22 U 56 U 3 u

O fron ug/L 100 28600 243 U 359

S Lead ug/L 3 13.6 16 U 16 U
Magnesium ug/L 1000 1110 8500 6210
Manganese ugll 15 791 405 451
Nicket ug/lt 10 11 U 11 U 143
Potassium ug/L 1000 2220 2360 4300
Sodium ug/ll 1000 9040 9870 9530
Vanadium ug/L 50 31 B - 0718 B 07 U
Zinc ug/L 20 83 U 45 U 87.4

o SEMIVOLATILE ORGANIC COMPOUNDS(8270)

+ Parameter Units RL

o 2 4-Dimethylphenal uglL 10 04 J 4 U 13 U
2-Methylnaphthalene uglL 10 49 14 U 13 U
2-Methylphenol ug/t 10 27 14 U 13 U
4-Methylphenol ug/l 10 46 14 U 13 U
Naphthalene ug/t 10 120 14 U 13 U '
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL
Acetone ugit. 5 5 W 5.2 5 W
Benzene ug/l 1 500 W 0.54 J 1 W
Chloromethane ug/L 1 07 J 1 U 1 W
cis-1,2-Dichlorcethene  ug/L. 1 12 J 1 v 23 J
Ethylbenzene ug/L 1 920 J 1 U 1 W
m-and/or p-Xylene uglt 1 37e0 J 1 U 1 W
Methylene Chloride ugll 1 1w 22 W 2 W
o-xylene ug/t 1 1700 J 1 U 1 W
Styrene : uglL 1 2 1U 1 U
Tetrachloroethene Cuglt 1 12 ) 1 U 1 W
Toluene ug/L 1 12000 J 1.4 1w
Trichloroethene ug/L 1 11 4 1 U 1w

5

<
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Created on 5/27/2003
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Table 5.4-6. Data Summary: Groun_dwater Results, Construction Debris Landfill
Waliops Flight Facility, Accomack County, Virginia (continued)

Footnotes:

g-¥'G

£002Z ABN

B - Metals: Reported value was less than the conftract required detection Tirit but greater than or equal to the instrument detection limit.

B - Organics: Analyte was found in the associated method blank. Validation of the data did not result in this compound bulng qualified as nondetect due to blank contamination.
Therefore this result is considered to be site related.

D - The value for the target analyle was calculated from a dilution.

E - Metals: The reported value is estimated because of the presence of interferents.

E - Organics: Concentration range exceeded for this analyte, .
J - Value is estimated.

N - Metals: Spiked sample recovery not within control limits. -

N - Organics: Tentatively identified compound based on mass speciral library search,

P - There is greater than 25% difference for detected concantrahons between the two GC columis for the associated pesticide/PCB target analyte.
R - Value is rejected,

U — Compound was analyzed for but not detected. )
UJ - Compound was analyzed for but not detected and is considered an estimate.

X The mass spectrum does not meet EPA CLP criteria for conﬁtmauon but compound presence is slrongly suspected.
* --Duplicate analysis not within control limits.

.N/A ~ Compound not analyzed for.

NF ~ Data not found.

RL - Reporting Limit for each methad. For SW846 methods, the samples are reponed down to the method detection limits (MDL). For metals, the samples are reported down to
the instrument detection limit (IDL).

MDL - Method Detection Limit.

SAICXXR — An SAIC field sample number followad ty an “R" designates a recollected sample.
1,2-Dichlorcbenzene; 1,3-Dichlorobenzene; 1,4-Dichlorobenzene; and 1,2,4-Trichlorobénzene - For samples analyzed prior to February 2000, these four compounds are reported as part of the
semivolatile organic compound list. For samples analyzed after February 2000, thiese four-compounds are reported a8 pait o( the volatile organic compound list.

1,2-Dichloroethene (total); Cis-1,2-Dichloroethene<and Trans-1 ,2-Dichloroethene — For samples analyzed prior to February 2000; cis-1,2-dichloroethene and trans-1,2-dichloroethene
(not 1,2-dichloroethene {total)) are reported as part of the volatile organic.compound list. For samples analyzed after February 2000, 1,2-dichlorcethene (total)
{not cis-1,2-dichloroethene and trans-1,2-dichioroethene) is reported as part of the volatile organic compound list.

o]
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g Table 5.4-7. Construction Debris Landfill
3 Metal Constituents Detected Above Screening Criteria in Soil
» Wallops Flight Facility, Accomack County, Virginia
@ -
:
< : ) (i
g 0 ample ample | Dep oncentration Concentration Exceeds Concentration Exceeds Concentration Exceeds
Q@ Dep » ber | (B Region 11l RBCs Region Il RBC Region lil RBC
.?._’.., Residentiat Screening Industriat Screening Screening
9 - Value ¢ Value *°
| Surface Soil (0 to <0.5 feet BLS) Antimony | SB-CDL-03|  BORE [ 23.5 _| MG/KG X
n Arsenic SB-CDL-02] BORE | 0 5 MG/KG X X X
5 SB-CDL-03| BORE | © 5.3 MG/KG. X X X
5 SB-CDL-02| BORE 0 69 MG/KG X X X
oy Barium SB-CDL-03| BORE | © 240 MG/KG
B ' SB-COL-02| BORE | © azs MGKG
= SB-CDL-02| BORE | .0 an MG/KG
Cadmium SB-CDL-03] BORE | © 239 MGIKG
SB-COL-02{ BORE | © 259 MG/KG
sB-coL-02| BORE | o 29.7 MG/KG
Chromium ~ | SB-CDL-02| BORE | 0 268 MG/KG |-
SB-CDL-02) BORE | 0 29.7 MG/KG
SB-CDL-03{ BORE | - 0 53 MG/KG
Cobalt SB-CDL-02{ BORE | 0 3 MG/KG
o SB-CcOL-03| BORE | 0 36 MG/KG
+ $B-CDL-02| BORE- | 0 38 MG/KG
e Copper SB-CDL-02| BORE | © 1110 MG/KG
SB-CDL-02| BORE | o 1240 MG/KG
SB-CDL-03] BORE | 0 2660 - | MGG
Iron SB-CDL-02| BORE | 0o 34300 MGKG] X
Lead SB-CDL-02| BORE | 0 253 MG/KG| -
SB-CDL-02| BORE | o 266 MGIKG
SB-CDL-03) BORE | © 947 . MG/KG
Mercury SB.CDL-03] BORE | 0 0.32 MG/KG
SB-cDL02! BORE | © 033 . | MGKG
Selenium SB-CDL-02{ BORE | 0 1.3 MG/KG
SB-CDL-03} BORE | o 2 MG/KG
Siver | SB-CDL-03| BORE | 0 16.8 MGIKG
Vanadium SB-CDL-03| BORE Q 13.2 MG/KG
SB-CDL-02| BORE | © 14.1 MG/KG
SB-CDL-02| BORE | © 14.7 MG/KG
Zinc SB-CDL-03| BORE | 0 1030 MG/KG
SB-CDL-02| BORE | © 1400 MG/KG
B SB-CDL-02| BORE | o 1420 MG/KG
Subsurface Soil (0.5 to 15 feet BLS) Arsenic SB-COL-01| _BORE | © 0.54 MG/KG X X
SB-CDL-01| BORE | 65 16 MGG x - ] = X
SB-CDL-02| BORE | 7 18 .. IMGKG|.. .. - X X
SB-CDL-03| BORE | 4 6.9 MG/KG X X X
= Barium SB-CDL-01| BORE | 9 52 MG/KG
) SB-CDL-01| BORE | 65 15.9 MG/XG
o SB-CDL-02| BORE | 7 306 ‘MG/KG |
Q -88-COL-03| BORE | 4 §5.3 MGIKG
W

, - B — ] ’ [N BN T
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Table 5.4-7. Construction Debris Lan

dfiii

Metal Constituents Detected Above Screening Criteria in Soil
Wallops Flight Facility, Accomack County, Virginia

Protection of Human Health Migration to Groundwater

Concentration Exceeds Concentration Exceeds " Concentration Exceeds
R RBC Redian RBC Retio RBE
--- Residential Screening Industrial Screening m
o bt qa e Y

elg
NMUrnoe

m Concentration

poday jeuld — uonebusoAl} SHS peuw]

Cadmium SB-CDL-01| BORE | 6.5 0.03 MG/KG
SB-CDL-02] BORE 7 0.04 MGIKG
SB-CDL-03} BORE 4 4.9 MG/KG
Chromium SB-CDL-01{ BORE 9 37 MG/KG
SB-CDL-02{ BORE 7 6.7 MG/KG
SB-CDL-01| BORE | 85 7.6 MG/KG

SB-CDL-03{ BORE 4 19.7 MG/KG -
Cobalt SB-CDL-01} BORE 9 12 MG/KG
SB-CDL-01}] BORE | 6.5 13 MG/KG
S§B-CDL-02| BORE 7 1.6 MG/KG
$B-CDL-03| BORE 4 4.3 MG/KG
Copper §B-CDL-02] BORE 7 25 MG/KG
S8-COL-01; BORE | 85 3.5 MGIKG
SB-CDL-03| BORE 4 155 MG/KG

- ron SB-COL03; BCRE 4 38200 MGKG X

P Lead SB-CDL-02} BORE 7 4 MG/KG
Lo 88-ChL.0t! BORE | &5 0.8 MGG
o SB-CDL-01{ BORE | 9 124 MGIKG
SB-CDL-03i BORE 4 141 MG/KG
Nickel SB-CDL-03}| BORE 4 154 MG/KG
Selenium .} SB-CDL-01] BORE | 85 023 MG/KG
SB-CDL-02| BORE | 7 0.37 MG/KG
SB-CDL-03| BORE 4 1 MG/KG
Thalllum” SB-CDL-03| BORE 4 1.4 MG/KG
Vanadium SB-COL-01| BORE | 9 39 MG/KG
SB-CDL-01] BORE | 85 75 MG/KG
§B-CDL-02| BORE | 7 97 MG/KG
SB-CDL-03| BORE |- 4 15.6 MG/KG
Zinc SB-CDL-01{ BORE | 65 145 MG/KG
' SB-CDL-02| BORE 7 15.9 MG/KG
§B-CDL-03 | . BORE 4 258 MG/KG

£002 AenN
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Table 5.4-8. Construction Debris Landfill .
Non-Metal Constituents Detected Above Screening Criteria in Soil
Wallops Flight Facility, Accomack County, Virginia

Protection of Human Health

Migration to Groundwater:,

£002 Ae

O 0 v O atlo a O alio G
Pep 1) he = Reqio RB Regio RB Regio RB
R d » d 0 ()
Surface Soil (0 to <0.5 feet BLS) Chloromethane. . .} SB-CDL-03| BORE-|--0 o A pgkg X
Subsurface Soil (0.5 to 15 feet BLS) 1,2-Dichloropropane SB-COL-01| BORE 9 2000 uarkg X
Benzo(a)pyrene SBCDL-01] BORE | 85 220 ug/kg X. ]
Ethylbenzene SB-CDL-01] BORE 9. 12000 uglkg X
Naphthalene SB-CDL-01] BORE [] 830 yo/kg X
Tetrachloroethene SB-CDL-01] BORE 9 1100 palkg X
* Constituent cor that exceed ing criteria are listed in ascending ordar (lowest to highest).
® X indi d ds the ing criteria,
© EPA Region IIl.
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5.4-9. Construction Debris Landfill
Metal Constituents etected Above Screening Criteria in Groundwater
Wallops Flight Facility, Accomack County, Virginia

oo

Protection of Human Health

Constituent Sample | Depth| Concentration® Concentration Exceeds | Concentration Exceeds
quber (BLS) Region I RBC FederalMCL
' Screening Screening Value ®9 fx{ :
Value "* i
Iron HP-CDL-01{ PNCH 10 28600 | gL X
Manganese | HP-CDL-01| PNCH 10 791 | pglL X

a Constituent concentrations that exceed screening criteria are listed in ascending order (lowest to highest).
® X indicates detected concentration exceeds the screening criteria.

¢ EPA Region Il RBCs. '

¢ MCL.



c Table 5.4-10. Construction Debris Landfill |
8 Non-Metal Constituents Detected Above Screening Criteria in Groundwater
2 Wallops Flight Facility, Accomack County, Virginia
3
§ Protection of Human Health
&
'g" Constituent Sample | Depth| Concentration® |Units| Concentration Exceeds | Concentration Exceeds
1 Number ] (BLS) Region 1l RBC Federal MCL
, é" Screening Screening Value ¢
T Value ¢
2 Benzene HP-CDL-02]| PNCH | 8 0.54 po/L X
= Ethylbenzene HP-CDL-01] PNCH | 10 920 g/t X X
Naphthalene HP-CDL-01| PNCH 10 120 po/L X
Tetrachloroethene HP-CDL-01| PNCH 10 12 pg/L X X
Toluene ‘ HP-CDL-01{ PNCH 10 12000 pg/L X X
Trichloroethene HP-CDL-01| PNCH 10 14 pa/L X
i ? Constitiient concentrations that exceed screening criteria-are listed in ascending order (fowest to highest).
g ® X indicates detected concentration exceeds the screening criteria.
© EPA Region 1ll RBCs.
4 MCL.
=
£
N
]
(]
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The concentrations and distribution of inorganic constituents detected in the soil at the CDL are
presented in Figure 5.4-3. Table 5.4-7 presents the inorganic constituents detected in the soil borings at
the CDL that exceed the human health screening criteria and lists the soil boring (sample 1.D. and depth)
where the constituent concentration exceeds the screening criteria in the surface and subsurface soil, the
detected concentrations that exceed the screening criteria, and the screening criteria that the detected
concentration exceeds. The following sections summarize the results of the toxicity screen and
characterize the distribution of the inorganic constituents that were detected at concentrations that exceed
the human health screening criteria at the CDL. '

Arsenic was detected in all samples collected from the surface soil at SB-CDL-02 and SB-CDL-03

‘at concentrations that exceeded the human health Region III RBCs for industrial land use (4 mg/kg),

residential land use (0.426 mg/kg), and migration to groundwater (0.03 mg/kg). The maximum
concentration of arsenic (6.9 mg/kg) in the surface soil was detected in the sample collected at
SB-CDL-02, located adjacent to the southern channel. Arsenic concentrations detected at this location
exceeded the human health Region ITII RBC for industrial land use (4 mg/kg). Concentrations of arsenic
detected in the surface soil at the CDL are relatively consistent (i.e., same order of magnitude) throughout

the site (<6.9 mg/kg).

Arsenic concentrations detected in the subsurface soil exceeded the Region III RBCs for residential
land use and migration to groundwater at all soil boring locations and in all samples collected from the
subsurface soils. The maximum concentration (6.9 mg/kg) of arsenic in the subsurface soil was detected
at 4 feet BLS, in the sample collected at SB-CDL-03, located adjacent to the southern channel. Arsenic
concentrations detected in the subsurface soil at SB-CDL-03 also exceeded the Region III RBC for
industrial land use. Concentrations of arsenic detected in the subsurface soils were relatively consistent

throughout the site (0.54 to 6.9 mg/kg).

Antimony and iron were the only other metals detected in the CDL soil at concentrations that
exceeded screening criteria. Antimony was detected in the surface soil at SB-CDL-03, adjacent to the
southern channel, at a concentration (23.5 mg/kg) that exceeded the Region Il RBC for migration to
groundwater (13 mg/kg). Iron was detected in the surface soil at SB-CDL-02 (34,300 mg/kg) and in the
subsurface soil at SB-CDL-03 (39,200 mg/kg) at concentrations that exceeded the Region III RBC for
residential land use (23,464 mg/kg). _ ,

Although arsenic, antimony, and iron were the only metal constituents detected at concentrations
that exceed the screening criteria in the CDL soils, the maximum concentration of lead (947 mg/kg)
detected at SB-CDL-03 may result in potential elevated risk.

Organic Constituents—Surface and shallow subsurface soil samples at the CDL were analyzed for
VOCs and SVOCs. The following presents the organic constituents that were detected and the screening
criteria that were exceeded:

e Surface soil (0 to <0.5 feet BLS)

-~ Industrial — none
- Residential — none
- Migration to groundwater — chloromethane

¢ Shallow subsurface soil (0.5 to 15 feet BLS)
- Industrial — none
- Residential — benzo(a)pyrene

- Migration to groundwater - 1,2-dichloropropane, benzo(a)pyrene, -ethylbenzene,
naphthalene, and tetrachloroethene (PCE).

Limited Site Investigation — Final Report 5.4-19 o May 2003
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|Mercury | 0.04 -

Hickel 4.2 J 2.29

Potassium |179 99

\ SB-CDL-01 |
!llll:"l‘l‘ [(lllfﬂ i 9 (PT) iﬂc R l
Aluminum | 7170 4140

Areenic 1.6 0.54 B | =
Barium 15.9 5.2

Beryllium |0.17 0.15

Cadmium | 0.03 B |-

calcium 3480 546

Chromium | 7.6 3.7

Cobalt 1.3 1.2

Copper 1.5 -

Lron 3740 2100

Lead 9.8 12.4

Magneaium | 288 134

Manganese | 30.8 6.7

Selenium |0.238 |-

| SB-CDL-02 ; e P W R, =

Lu:“um l ocrr) Jotemn | 20rm hc_,n [uc,_: I 21pa .8 LIL] LOCATION

Aluminum |29100 | 31200 [6770 '

Arsenic |5 8 698 |1.9 x *

Barium ELEY 325 30.5

Baryllium [0.41 B |0.4 B |0.34

cadmiom |25.9  |29.7 [o0.04 8

calcium  |2940  |2730 626
’/ Chromium 26.8 29.7 6.7

Cobale 3 3.8 1.6

Copper 1110 [1240 |25 [ SB-CDL-03

1ren 7740 34300 |4420 x ]mm I oirey I o h"“‘ Im x
|| Leaa 266 283 4

Magnesium |1450  |1390  |s60 Aluminum | 44400 | 11000
/ Manganese | 407 642 45.3 Antimony |23.5 J |- *

wercury |0.33  |o.08  [o0.02 8 Arsenic  |5.3 B |6.8 x x
/ Nickel 10.8 3 |12.7 3 |3.9 3 Barium | 240 55.3

Potassium | 565 s18 255 Beryllium (0.4 B |0.28

selenium |- 1.38 o378 cadmium  [23.9 4.5

8ilver - 0.33 B |- Caleium 1750 871

vanadium |14.1  |14.7  [9.7 Chromium | 53 19.7

1400 420 |1s.9 | cobalt 3.6 4.3

Zine 142
/f Copper 2660 155
ey Iron 10700 |39200 [x 10 0 10 20 30 40 Meters
Lead 947 141 = |
o Magnesium | 1950 843
Manganese | 387 185
Mezcury 0.32 0.04 3
Hickel - 15.4 UB Avmy Corpo »
Potassium | 389 387  Soglwers . a Ol Gy
Selenium 2B 1B
s o Tie Construction Debris Landfill
Thallium | - 1.4 8 Metal Constltu_ents ”
Exceeding Soil Screening Criteria
|vanadium |13.2  |15.6
N\ tine 1030 _|ase Wallops Flight Facility
Wallops Island, Virginia
FIGURE | Project: GAGIS_DATAWALLOPS\ DATE
Projects\Sites\wallops_cdl._gis1.apr
A 54-3  [oiow ko SioCDLIO 05/08/03
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The concentrations and distribution of organic constituents detected in the soil at the CDL are
presented in Figure 5.4-4. Table 5.4-8 presents the organic constituents detected in the soil borings at the
CDL that exceed the human health screening criteria and lists the soil boring (sample 1.D. and depth)
where the constituent concentration exceeds the screening criteria in the surface and subsurface soil, the -
detected concentrations that exceed the screening criteria, and the screening criteria that the detected
concentration exceeds. The following sections summarize the results of the toxicity screen and
characterize the distribution of the organic constituents that were detected at concentrations that exceed

the human health screening criteria at the CDL.

One organic compound (benzo[a]pyrene) was detected in the soils at the CDL at concentrations
(220 ng/kg) that exceed the Region III RBC for residential land use (87 ng/kg). This PAH was detected
only in the subsurface soils at concentrations that exceed the residential RBC and detected concentrations

" of the compound above the criteria were limited to the shallow subsurface soils (6.6 feet BLS) at

SB-CDL-01.

Five organic compounds (chloromethane, 1,2-dichloropropane, ethylbenzene, naphthalene, and
PCE) were detected in the soils at the CDL at concentrations that exceed the Region III RBC for
migration to groundwater. One compound (chloromethane) was detected in the surface soils at SB-CDL-
03 at concentrations that exceed the migration to groundwater screening criteria. The remaining four
compounds were detected at concentrations greater than the migration to groundwater screening criteria
in the shallow subsurface soil at SB-CDL-01 (9 feet BLS).

5.4.3.2 Groundwater Results and Nature and Extent

As discussed in Section 5.4.2, three Hydropunch® groundwater probes (HP-CDL-01 through
HP-CDL-03) were installed and sampled at the CDL soil boring sample locations during the WFF LSL
All samples were analyzed for VOCs, SVOCs, and metals. The following sections present the
Hydropunch® laboratory analytical results and summarize the nature and extent of constituents detected in

the groundwater at the CDL.

Inorganic Constituents—Thirteen inorganic constituents were detected in the groundwater. The
following paragraphs identify the metals that exceed the Region III RBCs for tap water or the MCL:

e EPA Region III RBC for tap water — iron and manganese
e MCL —none.

The concentrations and distribution of inorganic constituents detected in the groundwater at the
CDL are presented in Figure 5.4-5. Table 5.4-9 presents the inorganic constituents detected in the
groundwater at the CDL that exceed the Region III or MCL human health screening criteria and lists the
Hydropunch® location where the constituent concentration exceeds the screening criteria in the
groundwater, the detected concentrations that exceed the screening criteria, and the screening criteria that
the detected concentration exceeds. The following sections summarize the results of the toxicity screen
and characterize the distribution of the inorganic constituents that were detected at concentrations that
exceed the human health screening criteria at the CDL.

Iron and manganese were detected at concentrations greater than the Region III RBCs for tap water
at HP-CDL-01. At HP-CDL-01 iron was detected at 28,600 pg/L (Region III RBC [10,950 pg/L]) and
manganese was detected at 791 pg/L (Region III RBC [730 pg/L]). No inorganic constituents exceeded
the MCL criteria. .

Limited Site Investigation -~ Final Report - 5.4-21 May 2003
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Organic Constituents—Sixteen organic compounds (5 SVOCs and 11 VOCs) were detected in the

groundwater at the CDL. The following paragraphs list the type of organic constituents detected and

identifies the organic compounds that exceed the Region IIl RBCs and the MCLs:

e EPA Region III RBC for tap water — benzene, ethylbenzene, naphthalene, PCE, toluene, and
trichloroethene (TCE) '

e MCL - ethylbenzene, PCE, and toluene.

The concentrations and distribution of organic constituents detected in the groundwater at the CDL
are presented in Figure 5.4-5. Table 5.4-10 presents the organic constituents detected in the groundwater at
the CDL that exceed the Region ITl RBC or MCL screening criteria and lists the Hydropunch® location
where the constituent concentration exceeds the screening criteria, the detected concentrations that exceed
the screening criteria, and the screening criteria that the detected concentration exceeds. The following
sections summarize the results of the toxicity screen and characterize the distribution of the organic
constituents that were detected at concentrations that exceed the groundwater screening criteria at the CDL.

Three VOCs (ethylbenzene, PCE, and toluene) were detected at HP-CDL-01 at concentrations that
exceeded the EPA Region III RBC for tap water and the MCL. Two additional organic compounds
(naphthalene and TCE) also were detected at HP-CDL-01 at concentrations that exceed the Region HI
RBC for tap water. )

5.4.4 Conclusions and Recommendations

This section presents the conclusions of the LSI for the Construction Debris Landfill and

summarizes recommendations for future site activities. Section 5.4.4.1 summarizes results and

conclusions associated with completion of the LSL. Section 5.4.4.2 combines conclusions and site
historical information to make recommendations for future site activities.

5.4.4.1 Conclusions

This following paragraphs summarize the nature of the contamination identified in the soil and

groundwater and discusses the inorganic and organic constituents present in each sample media (soil and -

groundwater).

Soils - Inorganic Constituents

Data collected during the LSI investigation does not indicate that metals concentrations exceeding
screening criteria have been released to the soils at the CDL. The maximum concentrations of arsenic (6.9
mg/kg) detected in the soils at the CDL is well below the naturally occurring background concentrations
of arsenic detected in the State of Virginia. The concentrations of arsenic detected at the CDL are not
greater than concentrations of arsenic detected in the surface and subsurface soil at other locations at WFF
(i.e., there is no evidence of a surface release [spill or leak] and there is no persistent source of arsenic at
the CDL. Data suggest that concentrations of arsenic detected are the result of natural conditions and that
these concentrations would be screened out during the completion of a background comparison.

The distribution of metal constituents detected at concentrations that exceed screening criteria does
not indicate a potential source for these constituents. Concentration of the metals (antimony and iron)
detected in the soils do not seem to be risk drivers (present at concentrations that greatly influence
potential risk). ' '
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Soils-Organic Constituents

Data collected during the LSI investigation indicates that organic compounds have been released to
the shallow subsurface soils at the CDL. Conclusions associated with the distribution of the organic
compounds are summarized below.

Organic compounds detected at concentrations above regulatory screening criteria at the CDL
consisted of 5 different organic compounds. Data indicates that the concentrations of the organic
compounds detected above screening criteria were limited to the surface soils at SB-CDL-03 and to the
shallow subsurface soils at SB-CDL-01. '

‘Concentrations of the compound, chloromethane, were detected at concentrations that exceed the
migration to groundwater screening criteria at SB-CDL-03. However, concentrations above this criteria -
at SB-CDL-03 was only detected in the surface soil sample and was not detected at depth, suggesting that
the compound has either migrated away from the location or has attenuated with depth.

The distribution of the concentrations of the other organic compounds detected during the LSI at
the CDL seems to indicate that a residual source of organic compounds is present in the subsurface soils
at SB-CDL-01. Results indicate that various classes (VOCs, PAHs and chlorinated solvents) of organic
compounds are present in the area identified as the “possible dump site” and that concentrations greater
than the regulatory screening criteria were detected in both samples collected from the boring. In
addition, observations made during the drilling of the soil boring indicate that organic compounds are
being released to the groundwater at the CDL and that the subsurface soil is visibly stained and discolored
to a depth of at least 16 feet BLS. -

Groundwater — Inorganics

Data collected during the LSI investigation indicates that metals have been released to the
groundwater at the CDL. The concentrations of iron and manganese detected at the CDL are greater than
concentrations of iron and manganese detected in the groundwater at other WFF locations The
distribution of metal constituents detected at concentrations that exceed screening criteria indicates that
the area at SB-CDL-01 could be a potential source for these constituents.

Groundwater ~ Organics

Data collected during the LSI investigation indicates that organic compounds (VOCs and SVOCs)
have been released to the groundwater at the CDL. The concentrations of these compounds detected at the
CDL are greater than concentrations of these compounds detected in the groundwater at other WFF
locations. The distribution of organic constituents detected at concentrations that exceed screening
criteria indicates that the area at SB-CDL-01 is a potential source for these constituents.

5.4.4.2 Recommendations

* Based on information obtained during the completion of the LSI, future CDL activities should
include the following:

e Historical documents, such as maps and photos, should be obtained to help identify and locate
information about the CDL and indicate what activities occurred and/or how the property was
used. Historical records identifying physical structures present at the site, potential of hazards
or contamination, known sources of information, and historical activities should be
documented. An inspection of the site should be conducted to confirm or deny presence of
structures, potential contamination.
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APPENDIX D. DATA QUALITY ASSESSMENT

D.1 INTRODUCTION

A comprehensive quality assurance/quality control (QA/QC) program was followed during the
Limited Site Investigation (LSI) conducted at the Wallops Flight Facility (WFF), Wallops Island,
Virginia, to ensure that analytical results and the decisions based on these results are representative of the
environmental conditions at Wallops Island. The objective of the LSI was to determine whether
contaminants were present at the sites addressed in the Field Sampling Plan (FSP) prepared by Science
Applications International Corporation (SAIC) (SAIC 2002). GPL Laboratories, Inc. (GPL), 202 Perry
Parkway, Gaithersburg, Maryland, performed the analytical work in accordance with the
U.S. Environmental Protection Agency (EPA) Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods SW846. The following were used during the evaluation of the QC data: QC
requirements contained within the guidelines and specifications presented in the Quality Assurance
Project Plan (QAPP) submitted as Appendix A of the FSP; the EPA Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods SW846; and the EPA Contract Laboratory Program (CLP) National
Functional Guidelines for Organic and Inorganic Data Review (EPA 1994a and b) with modifications for
non-CLP methods. All tables referenced throughout the text are presented at the end of this appendix.

D.2 LABORATORY QUALITY CONTROL ASSESSMENT

All environmental samples (i.e., soil and groundwater) and field QC blanks (i.e., trip blank, .
equipment rinsate blanks, and field blanks) collected during the WFF LSI are presented in Tables D-1a
and D-1b and were analyzed using EPA Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods SW846 (SW8260B for volatile organic compounds [VOCs], SW8270C for semivolatile organic
compounds [SVOCs], and SW6010B/SW7470 for metals).

SAIC systematically reviewed 100 percent of the VOC, SVOC, and metals data (i.e., all analytical
QC results and laboratory documentation) based on the guidelines and specifications in the National
Functional Guidelines for Organic and Inorganic Data Review (EPA 1994a and b), with modifications
for non-CLP methods, as well as the requirements specified in the QAPP (SAIC 2002).

D.2.1 Differences Between the Analytical Methods (SW8260B and SW8270C) and
National Functional Guidelines that Resulted in the Qualification of Dala

Differences between the laboratory analytical criteria and data validation acceptance criteria
(EPA 1994a) resulted in the application of data validation qualifiers for VOCs and SVOCs (see Sections
D.2.2.3 and D.2.2.4). In all cases, GPL met the EPA method analytical requirements. The differences
between the criteria are summarized below.

Volatile Organic Compound Analysis (SW8260B)—SW846 Method 8260B criteria require that the
mean of the percent relative standard deviation (%RSD) values for all compounds in the initial calibration
are less than or equal to 15 percent. In addition, only calibration check compounds (CCCs) must have a
%RSD of less than or equal to 30 percent for the initial calibration and a percent difference (%D) of less

‘than or equal to 20 percent for the continuing calibration verification (CCV). The CCCs are

1,1-dichloroethene (1,1-DCE), chloroform, 1,2-dichloropropane, toluene, ethylbenzene, and vinyl
chloride. SW846 Method 8260B has the following minimum relative response factor (RRF) criteria for
only these compounds: chloromethane (0.10); 1,1-dichloroethane (1,1-DCA) (0.10); bromoform (0.10);
chlorobenzene (0.30); and 1,1,2,2-tetrachloroethane (1,1,2,2-PCA) (0.30). These criteria apply to both
initial and continuing calibrations.

National Functional Guidelines (EPA 1994a) indicate that analytical results for any compounds with
a %RSD greater than 30 percent in the initial calibration and a %D greater than 25 percent in the
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continuing calibration must be qualified as estimated “J” (detect) or “UJ” (nondetect). If the RRF criteria
(= 0.05) are exceeded for any compound, all associated samples are quahﬁed as estimated “T” (detect) or
rejected “R”(nondetect).

Semivolatile Organic Compound Analysis (SW8270C)—SW846 Method 8270C criteria require that
~the %RSD value for all compounds in the initial calibration should be equal or less than 15 percent. In
addition, only the CCCs (i.e, acenaphthene, 1,4-dichlorobenzene, n-nitrosodiphenylamine,
di-n-octylphthalate, fluoranthene, benzo[a]pyrene, 4-chloro-3-methyiphenol, 2,4-dichlorophenol,
2-nitrophenol, phenol, pentachlorophenol (PCP), and 2,4,6-trichlorophenol) must have a %RSD less than
or equal to 30 percent for the initial calibration. The initial calibration is still acceptable if the mean of
the %RSD value for all compounds in the initial calibration is less than or equal to 15 percent. The use of
this approach is limited to the compounds that exceeded the 20 percent RSD but are less than a %RSD of
40 percent. A regression equation or a quaderatic model needs to be performed for those compounds that
did not meet the above-mentioned %RSD criteria. Linearity is presumed acceptable if the correlation
coefficient is equal to or greater than 0.995 or the coefficient of determination is equal to or greater than
0.99. System performance check compounds (SPCCs) (i.e., n-nitroso-di-n-propylamine,
hexachlorocyclopentadiene, 2,4-dinitrophenol [24DNP], and 4-nitrophenol [4NP]) should have a
minimum RRF of 0.05. All other compounds should have a minimum RRF of 0.01.

SW846 Method 8270C criteria require that the %D for CCCs in the continuing calibration be less
than or equal to 20 percent. Non CCCs should have a %D less than 20 percent, but allows up to eight poor
performing compounds to have a %D less than 40 percent. SPCCs in the continuing calibration should
have a minimum RRF of 0.05. All other compounds should have a minimum RRF of 0.01.

The National Functional Guidelines (EPA 1994a) do not allow any failures of minimum RRF,
%RSD, or %D criteria. In accordance with the National Functional Guidelines, any RRF less than 0.05,
any %RSD greater than 30 percent, and any %D greater than 25 percent require qualification of the
associated data.

D.2.2 Data Validation Report

Soil, groundwater, and field QC samples collected at WFF were submitted to GPL for VOC analyses
using SW846 Method 8260B, SVOC analyses using SW846 Method 8270C, and metals analysis using
SW846 Methods 6010B/7470. Technical criteria identified in the National Functional Guidelines
(EPA 1994a and 1994b) were used to validate the data. A data validation report was prepared for each
GPL sample batch generated. This section summarizes these batch-specific (i.e., sample delivery group
[SDQ@G]) data validation reports.

The following data validation qualifiers were applied to the results:

e B—The reported metal value was obtained from a reading that was less than the contract

required detection limit (CRDL), but greater than the instrument detection limit (IDL). These
 results are qualitatively acceptable and will be used in the risk assessment.

e U—The analyte was analyzed for, but was not detected above the reported sample quantltatlon
limit. These results are qualitatively acceptable.

e J—The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample. These results are qualitatively acceptable, but
estimates. :

e N—The analysis indicates the presence of an analyte for which there is presumptive evidence to
make a “tentative identification.”
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e NJ—The analysis indicates the presence of an analyte that has been “tentatively identified” and
the associated numerical value represents its approximate concentration.
e UJ—The analyte was not detected above the reported sample quantitation limit. However, the
* reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample. These
results are qualitatively acceptable, but estimates.

. @ R—The sample results were rejected due to serious deficiencies in the ability to analyze the
' sample and meet QC criteria. The presence or absence of the analyte cannot be verified.

All data validation qualifiers SAIC applied (i.e., detected and nondetected values) are identified in
Table D-2. No data collected during the WWF LSI were rejected as a result of the data validation
process. '

D.2.2.1 Technical Holding Times

Based on an evaluation of the environmental samples and field QC blanks, all technical holding time
criteria were met, with the exceptions summarized below and in Table D-2.

Volatile Organic Compound Analysis—All water sample reanalyses were analyzed outside the
holding time by 2 to 9 days. As a result for all water reanalyses, all nondetect VOCs were qualified as
estimated “UJ” and positive results were qualified as estimated “J.”

Semivolatile Organic Compound Analysis—One water sample, analyzed in SDG 208082, was
extracted outside the holding time by 1 day. As a result, all nondetect SVOCs in SB-CDL-03
(SAICRBO02) were qualified as estimated “UJ.” No positive results were reported.

D.2.2.2 Instrument Performance Checks
VOCs and SVOCs were tuned in accordance with SW846 Method criteria. Based on an evaluation

- of the tuning solutions, all criteria were met.

D.2.2.3 Initial Calibration Results

Initial calibration of each instrument was completed in accordance with all SW846 Method
requirements for VOCs, SVOCs, and metals. Based on an evaluation of the initial calibration analyses,
all criteria were met, with the exceptions summarized below and in Table D-2. Tables D-3, D-4, and D-7
summarize the initial calibration outliers for soil and water samples.

Volatile Organic Compound Analysis—For soils, two %RSDs (i.e., acetone and methylene
chloride) exceeded the QC limit. Nondetected analytical results were qualified -as estimated “UJ.”
Positive results were qualified as estimated “J.”

2-Butanone (MEK) in the soil initial calibration aﬁalyzed on August 3, 2002 did not meet the
technical data review acceptance criteria for the RRF. Therefore, MEK nondetected results were qualified
as estimated “UJ” and positive results were qualified as estimated “J” for samples in the affected SDGs.

For waters, two %RSDs (i.e., acetone and trans-1,3-dichloropropene) exceeded the QC limit.
Nondetected analytlcal results were qualified as estimated “Ul.” Positive results were qualified as
estimated “J.”

Acetone in the water initial calibration analyzed on August 29, 2002 did not meet the technical data
review acceptance criteria for the RRF. Therefore, acetone nondetected results were qualified as
estimated “UJ” and positive results were qualified as estimated “J” for samples in the affected SDGs.

Limited Site Investigation — Final Report D-3 May 2003



D.2.2.4 Continuing Calibration Results

Continuing calibration of each instrument was completed in accordance with all SW846 Method
requirements for VOCs, SVOCs, and metals. Based on an evaluation of the continuing ' calibrations
conducted for all analyses, all criteria were met, with the exceptions summarized below and in Table D-2.
Tables D-5 though D-7 summarize the continuing calibration outliers for soil and water samples.

Volatile Organic Compound Analysis—Three soil %Ds (of 140 reviewed values) met the SW846
Method criteria, but did not meet the National Functional Guidelines calibration criteria for three
compounds (i.e., acetone, bromomethane, and 1,1,2,2-PCA). - Nondetected analytical results were
qualified as estimated “UJ” and positive results were qualified as estimated “J.”

Two soil sample calibrations met all SW846 RRF requirements, but did not meet the National
Functional Guidelines RRF acceptance criteria for MEK. Therefore, MEK nondetected results were
qualified as estimated “UJ” and positive results were qualified as estimated “J” for samples in the affected
SDGs.

Eleven water %Ds (of 175 reviewed values) met the SW846 Method criteria, but did not meet the
National Functional Guidelines calibration criteria for eight compounds (i.e., acetone, bromomethane,
MEK, cis-1,3-dichloropropene, chloromethane, methylene chloride, 4-methyl-2-pentanone [MIBK], and
2-hexanone [MNBK]). Nondetected analytical results were qualified as estimated “UJ” and positive
results were qualified as estimated “J.” _

Semivolatile Organic Compound Analysis—For all of the SDGs, three SVOC:s (i.e., 4-chloroaniline
[4CA], 4NP, and pyrene) and two surrogate compounds (i.e., nitrobenzene-d5 [NBZ] and terphenyl-d14
[TPHD14]) exceeded the %D QC limits. As a result, 7 4CA and 6 4NP soil concentrations, as well as 11
pyrene, 6 4CA, and 4 4NP water concentrations, were qualified as estimated “UJ.” No positive results
were detected.

D.2.2.5 Method Blank Results

Method blanks were analyzed with each SDG in accordance with all SW846 Method requirements
for VOCs, SVOCs, and metals. The method blank results for soil and water were below the reporting
limits with the exceptions listed below and in Table D-2. Tables D-8 through D-11 summarize the blank
contamination for soil and water samples. Trip blank, equipment rinsate blank, and field blank analyses
are discussed in Section D.3.

Volatile Organic Compound Analysis—Methylene chloride, acetone, and trichloroethene (TCE)
were detected at concentrations and frequencies that might bias the analytical results. The data validation
qualifier “U” was applied to 22 methylene chloride, 14 acetone, and 15 TCE soil concentrations, as well
as 37 methylene chloride water concentrations, that were less than 10 or 5 times the concentration detected
in the associated method blanks. These results may be biased high due to method blank contaminants and
should be considered nondetect.

Metals Analysis—Calcium, copper, iron, magnesium, manganese, sodium, and zinc were detected
above the IDL in the water method blanks. As a result, the data validation qualifier “U” was applied to 2
calcium, 2 copper, 1 iron, 2 magnesium, 1 manganese, 2 sodium, and 11 zinc water results that were less
than 5 times the concentration detected in the associated method blanks. Arsenic, magnesium, thallium,
and vanadium were detected above the IDL in the water initial calibration blanks (ICBs) or continuing
calibration blanks (CCBs). As a result, the data validation qualifier “U” was applied to 4 arsenic, 1
magnesium, 3 thallium, and 1 vanadium water results that were less than 5 times that detected in the
associated ICB or CCB.
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Copper, sodium, and zinc were detected above the IDL in the soil method blanks. As a result, the
data validation qualifier “U” was applied to 2 copper, 12 sodium, and 9 zinc soil results that were less
than 5 times the concentration detected in the associated method blanks. A few soil ICBs/CCBs had
negative results for antimony, cobalt, nickel, sodium, and vanadium greater than the absolute value of the
IDL; therefore, 6 antimony, 5 cobalt, 22 nickel, 22 sodium, and 7 vanadium soil results were qualified as
estimated “UJ” or “J.” These qualified results may be biased high due to blank contamination and should
be considered nondetect.

D.2.2.6 Surrogate Results

Surrogates for VOCs and SVOCs were analyzed in accordance with SW846 Method criteria. Tables
D-12 through D-15 summarize all surrogate recovery results. Deviations are listed below and in Table D-
2. ‘

Volatile Organic Compound Analysis—Two soil percent recovery values (of 136 total values) were
above the upper control limit (UCL) As a result, positive results in associated samples were qualified as
estimated “J.”

Three water percent recovery values (of 200 total values) were above the UCL. As a result, positive
results in associated samples were qualified as estimated “J.” Thirty-one percent recoveries were below
the lower control limit (LCL). As a result, positive results in associated samples were qualified as
estimated “J” and nondetect results were qualified as estimated “UJ.”

Semivolatile Organic Compound Analysis—Six water surrogate percent recovery values (of 132
total values) were above the UCLs. No data validation qualifiers were applied based on surrogate results,

“since SVOCs were not detected in the associated water samples. One water surrogate recovery percent

value was below the LCL. Data validation qualifiers were not applied due to surrogate recoveries outside
the control limits, when only one percent recovery for a fraction was outside the QC limits.

D.2.2.7 Interference Check Sample Results

Interference check sample (ICS) criteria requirements are described in SW846 Method 6010B.
Based on an evaluation of the ICS solution AB, all target recoveries were within the required control
limits for all lots. All requirements were met.

D.2.2.8 Matrix Spike/Matrix Spike Duplicate Results

Matrix spike/matrix spike duplicate (MS/MSD) analyses were conducted to assess the accuracy and
precision of the analytical system and to evaluate the matrix effect of the sample upon the analytical
methodology based upon the percent recovery of each compound. The control limits for percent
recoveries and relative percent differences (RPDs) in water samples are described in SW846 Method
8260B for VOCs, SW846 Method 8270C for SVOCs, and the QAPP (SAIC 2002). Because the National
Functional Guidelines do not recommend the application of data validation qualifiers based solely on
MS/MSD results, these results were used in conjunction with other QC indicators (i.e., surrogates,
laboratory control samples [LCSs], and internal standards [ISs]) when qualifying the data. Tables D-16
through D-18 summarize MS/MSD results for soil and water samples. Recoveries and reproducibilities of
the spiked compounds were within acceptable ranges with the exceptions listed below and in Table D-2.

Semivolatile Organic Compound Analysis—Six soil percent recovery values (of 36 total values)
were outside the control limits. No data validation quahﬁers were apphed based only on MS/MSD results,
since all other QC criteria were met.
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D.2.2.9 Matrix Spike Sample Resuits

Metals matrix spike sample (MSS) analyses were conducted in accordance with SW846 Methods
6010B and 7470 for metals and the QAPP (SAIC 2002). The control limits for percent recoveries of
metals in water samples is 75 to 125 percent. Tables D-19 and D-20 summarize the MSS results for soil
and water samples. Recoveries of the spiked compounds were within acceptable ranges with the
exceptions listed below and in Table D-2.

Metals Analysis—Two soil MSS percent recovery values (of 46 total values) were outside the QC
limits. As a result, antimony in 11 samples was qualified as estimated “UJ” or “J.”
D.2.2.10 Laboratory Duplicate Results

Laboratory duplicate analyses were conducted in accordance with SW846 Methods 6010B and 7470
for metals and the QAPP (SAIC 2002). The RPD is used when assessing precision between two samples.
Tables D-19 and D-20 summarize the laboratory duplicate results for soil and water samples.- The RPDs
-of the target analytes were within acceptable ranges.

D.2.2.11 Laboratory Control Sample Resulits

The LCS monitors the overall accuracy and performance of all analytical steps, in accordance with
SW846 Method 8260B for VOCs, SW846 Method 8270C for SVOCs, and SW846 Methods 6010B and

7470 for metals. Recoveries of the LCS compounds and analytes were within acceptable ranges with the -

following exceptions. Tables D-21 through D-26 summarize the LCS results for soil and water samples.

Semivolatile Organic Compound Analysis—A4-Chloro-3-methylphenol, 4NP, and PCP each had an
LCS recovery above the UCL in one water lot. 2,4-Dinitrotoluene (2,4-DNT) and phenol each had LCS
recoveries above the UCLs in two soil lots. No data validation qualifiers were applied, since no positive
results were identified in the associated soil and water samples.

D.2.2.12 Internal Standard Results

ISs were added in all calibration standards, environmental samples, and QC blanks in accordance
with SW846 Method 8260B for VOCs and SW846 Method 8270C for SVOCs. IS performance QC

criteria were met.

D.2.2.13 Serial Dilution Results
The frequency and difference criteria specified in SW846 Method 6010B for metals was met for all

| ~ serial dilution analyses.

D.2.2.14 Target Compound Identification

‘The target organic compounds reported as detects satisfied all qualitative and quantitative
identification criteria specified in the SW846 Methods.
D.2.2.15 Reporting Limits ,

All reporting limit criteria specified in the QAPP (SAIC 2002) were met.

D.2.2.16 Tentatively Identified Compound Results

VOC and SVOC tentatively identified compounds (TICs) were identified in many soil and water
samples. Many TICs were identified as hydrocarbons, alkanes, cycloalkane, alkene, alkyl benzene,
carboxylic acids, polynuclear aromatic hydrocarbons (PAHs), and unknowns. The majority of TICs
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reported unknown organic chemical classes (e.g., unknown hydrocarbons, unknown PAH, unknown acid,
unknown alkane, unknown alkanol) or only unknown. As such, these compounds were not specifically
interpreted due to errors in library matching, variations in the initial gas chromatograph (GC) oven
temperature, changes in the chemical nature of the stationary phase with extended use, and/or the
unknown spectrum may not be that of a pure compound but of two coeluting compounds.

D.2.2.17 System Performance

Based on instrument performance indicators, all analytical systems remained within parameters
throughout the duration of all of the soil and water sample analysis with the exceptions noted in Sections
D.2.2.1 through D.2.2.16.

D.3 FIELD QUALITY CONTROL ASSESSMENT

During the WFF LSI, QC samples were collected to gauge the impacts from various field activity
components. Field QC samples were obtained to determine the degree of cross-contamination, document
successful decontamination procedures, or determine the effects of media heterogeneity on results. Four
trip blanks, two equipment rinsate blanks, and two field blanks were collected and analyzed for VOCs,

‘SVOCs, and metals using the same laboratory techniques as those used for the environmental samples.

Trip blanks, equipment rinsate blanks, and field blanks provide a measure of various cross-contamination,
decontamination efficiency, and any other potential error that can be introduced from sources other than
the sample. Table D-2 summarizes the data validation qualifiers applied to data due to field QC blank

~ contamination.

D.3.1 Trip Blanks

Methylene chioride, acetone, and carbon disulfide were not noted with any frequency or at
concentrations of concern in the trip blanks. One carbon disulfide and seven acetone soil concentrations,
as well as six carbon disulfide and four acetone water concentrations, were qualified “U” due to trip blank
contamination. Therefore, carbon disulfide and acetone results qualified as “U” in these samples may be
biased high due to trip blank contamination and should be considered nondetect. Table D-27 summarizes
the concentrations of the compounds detected in the trip blanks collected during the WFF LSL

D.3.2 Equipment Rinsate Blanks\

The following subsections summarize the compounds and elements detected in the equipment rinsate
blanks and the impact of this interference on the environmental data quality. Table D-28 summarizes the
concentrations of the compounds and elements detected in the equipment rinsate blanks collected during
the WFF LSIL

Volatile Organic Compound Analysis—Toluene, carbon disulfide and acetone were detected in the
equipment rinsate blanks at concentrations below the contract required quantitation limit (CRQL). The

~.data validation qualifier “U” was applied to three toluene soil concentrations due to equipment rinsate
blank contamination. Therefore, toluene results qualified as “U” in these samples may be biased high due

to equipment rinsate blank contamination and should be considered nondetect.

Semivolatile Organic Compound Analysis—Di-n-butyl phthalate (DNBP) was detected in one
equipment rinsate blank at a concentration below the CRQL. The data validation qualifier “U” was
applied to four DNBP soil results that were less than 10 times the concentration detected in the associated
equipment rinsate blank. Therefore, DNBP results qualified as “U” in these samples may be biased high
due to equipment rinsate blank contamination and should be considered nondetect.

Metals Analysis—Antimony, chromium, cobalt, copper, and potassium were detected in the
equipment rinsate blanks at concentrations that may bias the analytical results. As a result, the data
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validation qualifier “U” was applied to 4 antimony, 1 chromium, 4 cobalt, 2 copper, and 4 potassium soil
concentrations, as well as 8 copper water concentrations. Therefore, results qualified as “U” in these
samples may be biased high due to equipment rinsate blank contamination and should be considered
nondetect. '

D.3.3 Field Blanks

Table D-29 summarizes the concentrations of the compounds and elements detected in the field
blanks collected during the WFF LSI. No VOC, SVOC, or metals results were qualified based on field
blank results. ' '
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Table D-1a. Analytical Methods and Total Number of Water Samples

Wallops Flight Facility, Accomack County, Virginia

Equipment Total
. . Analytical Detection Water Fieid Trip Rinsate Field Number of
Parameters : Method Limit Sampies Duplicates® Blanks Blanks Blanks MSMSDs Analyses
VOCs SW8z608B | a 11 2 4 2 2 1 22
{SVOCs SW8270C a 11 2 NA 2 2 1 18
Metals SWE010B/SW7470 a 11 2 NA 2 2 1 18
a - Reporting limits (RLs) are matrix and sample specific. All detection limits are listed on the summary data tables.
Table D-1b. Analytical Methods and Total Number of Soil Samples
Wallops Flight Facility, Accomack County, Virginia
Equipment Total
Analytical Detection Soil - Field Trip Rinsate ' Field Number of
Parameters Method Limit Samples Duplicates Blanks Blanks Blanks MS/MSDs Analyses |
VOCs SWB260B a 20 2 b [+ d 1 24
|SVOCs SW8270C a 20 2 NA [ d 1 24
’Metals SW6010B/SW7470 3. 20 2 NA [ d 1 24
a - Reporting limits (RLs) are matrix and sample specific. All detection limits are listed on the summary tables.
b, ¢, d - Analyzed with water samples in Tabie D-1a.
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Site ID I

Field

Table D-2. Reasons for Datal Qualification

Sample

Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia

New

' Method

Reason

Sample Type | Matrix Test Name Value | Qualifier | Code
DIWATER SAIC01 FBLK w Copper 6010 U 6
DIWATER SAICO1 FBLK w Magnesium 6010 u 17
DIWATER SAICO1 FBLK w Sodium 6010 J 17A
DIWATER SAIC01 FBLK w Vanadium 6010 uJ 6A
DIWATER SAICO1 FBLK w _ Zinc , 6010 U 6
DIWATER SAIC01 FBLK w 1,1,1-Trichloroethane 8260 uJ 9
DIWATER SAICO01 FBLK w 1,1,2,2-Tetrachioroethane 8260 uJ 9
DIWATER SAICO1 FBLK w 1,1,2-Trichloroethane 8260 uJ 9
DIWATER SAICO1 FBLK w 1,1-Dichloroethane 8260 UJ 9
DIWATER SAICO01 FBLK w 1,1-Dichloroethene 8260 uJ 9
DIWATER SAICO1 FBLK w 1,2-Dichloroethane 8260 UJ 9
DIWATER SAICO1 FBLK W 1,2-Dichloropropane 8260 uJd 9
DIWATER SAICO1 FBLK w 2-Hexanone 8260 uJ 9
DIWATER SAICO1 FBLK w Acetone 8260 uJ 4.9
DIWATER SAICO1 FBLK w Benzene 8260 UJ 9
DIWATER SAICO1 FBLK w Bromodichloromethane 8260 uJ 9
DIWATER SAIC01 | FBLK w Bromoform 8260 uJ 9
DIWATER SAICO1 FBLK W Bromomethane 8260 uJ 9
DIWATER SAICO1 FBLK w Carbon Disulfide 8260 uJ 9
DIWATER SAICO1 FBLK w Carbon Tetrachloride 8260 UJ 9
DIWATER SAICO1 FBLK w Chlorobenzene 8260 Ud 9
DIWATER SAICO1 FBLK w Chloroethane 8260 uJ 9
DIWATER SAICO1 FBLK w Chioroform 8260 UJ 9
DIWATER SAICO1 FBLK w Chloromethane 8260 uJ 9
DIWATER SAICO1 FBLK w cis-1,2-Dichloroethene 8260 uJ 9
DIWATER SAICO1 FBLK w cis-1,3-Dichloropropene 8260 uJd 9
DIWATER SAICO1 FBLK w Dibromochloromethane 8260 uJ 9
DIWATER SAICO1 FBLK w Ethylbenzene 8260 ud 9
DIWATER SAICo1 FBLK W m-and/or p-Xylene 8260 uJ 9
DIWATER SAICO1 FBLK w Methyl Ethyl Ketone 8260 uJd 9
DIWATER SAICO1 FBLK w Methyl Isobutyl Ketone 8260 Ud 9
DIWATER SAICO1 FBLK w Methylene Chioride 8260 1 uJ 6,9
DIWATER SAICO1 FBLK w o-xylene 8260 uJ 9
DIWATER SAICO1 FBLK w Styrene 8260 uJ 9
DIWATER SAICO1 FBLK w Tetrachioroethene 8260 (SA] 9
DIWATER SAICO1 FBLK | W Toluene 8260 UJ 9
DIWATER SAICO1 FBLK w trans-1,2-Dichloroethene 8260 ud 9
DIWATER SAICO1 FBLK w . trans-1,3-Dichloropropene 8260 uJ 9
DIWATER SAIC01 FBLK w Trichloroethene 8260 uJ 9.
DIWATER SAICO1 FBLK w Vinyl Chloride 8260 ud 9
DIWATER SAICO1 FBLK w Pyrene 8270 uJ 4
GEOWATER SAICO1 FBLK w Manganese 6010 ) 6
GEOWATER SAICO1 FBLK W Sodium 6010 J 17A
Limited Site Investigation — Final Report D-10 May 2003
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

Lo A

Site ID ‘

Field

Sample

‘ I Method

New

Reason

Limited Site Investigation — Final Report

Sample Type | Matrix Test Name Value | Qualifier | Code
GEOWATER SAIC01 FBLK w Vanadium 6010 uJ B6A
GEOWATER SAICO1 FBLK w 1,1,1-Trichloroethane 8260 UJ 9
GEOWATER SAICO1 FBLK w 1,1,2,2-Tetrachioroethane 8260 uJ 9
GEOWATER SAICO1 FBLK w 1,1,2-Trichloroethane 8260 UJ 9
GEOWATER SAICO1 FBLK w 1,1-Dichloroethane 8260 UJ 9
GEOWATER SAICO1 FBLK w 1,1-Dichloroethene 8260 UJ 9
GEOWATER SAICO1 FBLK w 1,2-Dichloroethane 8260 UJd 9
GEOWATER SAICO1 FBLK w 1,2-Dichloropropane 8260 uJ 9
GEOWATER SAICO1 FBLK w 2-Hexanone 8260 uJ 9
GEOWATER SAICO1 FBLK w Acetone 8260 uJ 4,9
GEOWATER SAICO1 FBLK w Benzene 8260 uJ 9
GEOWATER SAICO1 FBLK w Bromodichloromethane 8260 J 9
GEOWATER SAICO1 FBLK w * Bromoform 8260 UJ 9
GEOWATER SAICO1 FBLK w Bromomethane 8260 uJ 9
GEOWATER SAICO1 FBLK w Carbon Disulfide 8260 uJ 9
GEOWATER SAICO1 FBLK w Carbon Tetrachloride 8260 uJ 9
GEOWATER SAICO1 FBLK w Chlorobenzene 8260 (SN 9
GEOWATER SAICO1 FBLK w Chloroethane 8260 UJ 9
GEOWATER SAICO1 FBLK w Chloroform 8260 J 9
GEOWATER SAICO1 FBLK w Chioromethane 8260 uJ 9
GEOWATER SAICO1 FBLK w cis-1,2-Dichloroethene 8260 uJ 9
GEOWATER SAICO1 FBLK w cis-1,3-Dichloropropene 8260 UJ 9
GEOWATER SAICO1 FBLK w Dibromochloromethane 8260 J 9
GEOWATER SAICO1 FBLK w Ethylbenzene 8260 UJ 9
GEOWATER SAIC01 | FBLK w m-and/or p-Xylene 8260 uJ 9
GEOWATER SAICO1 FBLK w Methyl Ethyl Ketone 8260 uJ 9
GEOWATER SAICOt FBLK w Methyl Isobutyl Ketone 8260 uJ 9
{GEOWATER SAIC01 | FBLK w Methylene Chloride 8260 1 UJ 6,9
GEOWATER SAICO1 FBLK w o-xylene 8260 uJ 9
GEOWATER SAICO1 FBLK w Styrene 8260 UJ 9
{GEOWATER SAICO1 | FBLK W Tetrachloroethene 8260 UJ 9
GEOWATER SAICO1 FBLK w Toluene 8260 - UJ 9
|{GEOWATER SAICO1 FBLK w . trans-1,2-Dichloroethene 8260 uJ 9
GEOWATER SAICO1 FBLK w trans-1,3-Dichloropropene 8260 uJ 9
GEOWATER SAICO01 FBLK w Trichloroethene 8260 UJ 9
GEOWATER SAICO1 FBLK w Vinyl Chiloride 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w Aluminum 6010 uJ 17A
HP-CDL-01 SAICO1 PNCH w Antimony 6010 uJ 17A
HP-CDL-01 SAICO1 PNCH w Arsenic 6010 U 17
HP-CDL-01 “BAICO1 PNCH w Cobalt 6010 uJ 6A
HP-CDL-01 SAICO01 PNCH w Copper 6010 U 8
HP-CDL-01 SAICO1 PNCH w Zinc 6010 u 6
{HP-CDL-01 SAICO1 PNCH w 1,1,1-Trichloroethane 8260 uJ 9
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

Limited Site Investigation — Final Report

’ Field Sample ‘ New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
HP-CDL-01 SAICO1 PNCH w 1,1,2,2-Tetrachloroethane 8260 UdJ 9
HP-CDL-01 SAICO1 PNCH w 1,1,2-Trichloroethane 8260 uJ 9
HP-CDL-01 | SAICO1 PNCH w 1,1-Dichloroethane 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w 1,1-Dichloroethene 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w 1,2-Dichloroethane 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w 1,2-Dichloropropane 8260 UJ 9
HP-CDL-01 SAICO1 PNCH w 2-Hexanone 8260 U 9
HP-CDL-01 SAICO1 PNCH w Acetone 8260 uJ 9 .
HP-CDL-01 SAICO1 PNCH w Benzene 8260 uJ 1
HP-CDL-01 SAICO1 PNCH w Bromodichloromethane 8260 UJ 9
HP-CDL-01 SAICO1 PNCH w Bromoform 8260 UJd 9
HP-CDL-01 SAICO1 PNCH w Bromomethane 8260 UJ 4,9
HP-CDL-01 SAICO1 PNCH w Carbon Disulfide 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w Carbon Tetrachioride 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w Chlorobenzene 8260 Ud 9
HP-CDL-01 SAICO1 PNCH w Chloroethane 8260 UJ 9
HP-CDL-01 SAICO1 PNCH w Chioroform 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w Chloromethane 8260 J 9
HP-CDL-01 SAICO1 PNCH w cis-1,2-Dichloroethene 8260 J 9
HP-CDL-01 SAICO1 PNCH w cis-1,3-Dichloropropene 8260 UJ 4,9
HP-CDL-01 SAIC01 | PNCH w Dibromochloromethane 8260 UJ 9
HP-CDL-01 SAICO1 PNCH w Ethylbenzene 8260 J 1
HP-CDL-01 SAICO01 PNCH w m-and/or p-Xylene 8260 J 1
HP-CDL-01 SAICO1 PNCH W Methyl Ethyl Ketone 8260 uJ 9
HP-CDL.-01 SAICO1 PNCH W Methyl Isobutyl Ketone 8260 Ud 4,9
HP-CDL-01 SAICO1 PNCH w Methylene Chloride 8260 UJ 4,9
HP-CDL-01 SAIC01 PNCH w o-xylene 8260 J 1
HP-CDL-01 SAICOt PNCH w Styrene 8260 J 9
HP-CDL-01 SAICO1 PNCH | W Tetrachloroethene 8260 J 9
HP-CDL-01 SAICO1 PNCH w Toluene 8260 J 1
HP-CDL-01 SAICO1 PNCH w trans-1,2-Dichloroethene 8260 ud 9
HP-CDL-01 SAICO1 PNCH W trans-1,3-Dichloropropene 8260 Ud 9
HP-CDL-01 SAICO1 PNCH w Trichloroethene 8260 J 9
|HP-CDL-01 SAICO1 PNCH W Vinyl Chioride 8260 uJ 9
HP-CDL-01 SAICO1 PNCH w Pyrene 8270 uJ 4
HP-CDL-02 SAICO1 PNCH w Aluminum 6010 uJ 17A
HP-CDL-02 SAICO1 PNCH w Antimony 6010 uJ 17A
HP-CDL-02 SAICO1 PNCH w Cobalt 6010 ud 6A
HP-CDL-02 SAICO1 PNCH w Copper 6010 U 8
HP-CDL-02 SAICO1 PNCH w Zinc 6010 u 6
HP-CDL-02 SAICO1 PNCH w Bromomethane 8260 uJ 4
HP-CDL-02 SAICO1 PNCH w cis-1,3-Dichloropropene 8260 UJ 4
HP-CDL-02 SAICO1 PNCH W Methyl Isobutyl Ketone 8260 uUJ 4
D-12 May 2003
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Table D-2. Reasons for Data Qualification

Sample

Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

‘ Method

New

Reason

Site ID Sample Type | Matrix Test Name Value | Qualifier | Code
HP-CDL-02 SAICO1 PNCH w Methylene Chioride 8260 uJ 4,6
HP-CDL-02 SAIC01 PNCH w Pyrene 8270 uJ 4
HP-CDL-03 SAICO1 PNCH W Aluminum 6010 UJ 17A
HP-CDL-03 SAICO1 PNCH w Antimony 6010 udJd 17A
HP-CDL-03 SAICO1 PNCH w Cobalt 6010 ud 6A
HP-CDL-03 SAICO01 PNCH w Copper 6010 U 8
HP-CDL-03 SAICO1 PNCH w 1,1,1-Trichloroethane 8260 ud - 1
HP-CDL-03 SAICO1 PNCH w 1,1,2,2-Tetrachloroethane 8260 uJ i
HP-CDL-03 SAICO01 PNCH w 1,1,2-Trichloroethane 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w 1,1-Dichloroethane 8260 uJd 1
HP-CDL-03 SAICO01 PNCH w 1,1-Dichloroethene 8260 UJ 1
HP-CDL-03 SAICO1 PNCH w 1,2-Dichloroethane 8260 uJ 1
HP-CDL-03 SAIC01 PNCH w 1,2-Dichloropropane 8260 UJ 1
HP-CDL-03 SAICO1 PNCH w 2-Hexanone 8260 UJ 1
HP-CDL-03 SAICO1 PNCH w ~ Acetone 8260 uJ 1,3
HP-CDL-03 SAICO1 PNCH w Benzene 8260 U 1
HP-CDL-03 SAICO1 PNCH W Bromodichloromethane 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Bromoform 8260 uJd 1
HP-CDL-03 SAICO1 PNCH w Bromomethane 8260 uJ 1

{HP-CDL-03 SAICO1 PNCH w Carbon Disulfide 8260 uJ 1
JHP-CDL-03 SAICO1 PNCH w Carbon Tetrachloride 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Chlorobenzene 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Chloroethane 8260 ud 1
HP-CDL-03 SAICO1 PNCH w Chloroform 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Chloromethane 8260 u 1
HP-CDL-03 SAICO1 PNCH w cis-1,2-Dichloroethene - 8260 J 1
HP-CDL-03 SAICO1 PNCH .| W cis-1,3-Dichloropropene 8260 uJ 1.
|HP-CDL-03 SAICO1 PNCH w Dibromochioromethane 8260 uJ 1
HP-CDL-03 SAICO1 | PNCH | W Ethylbenzene 8260 uJ 1
HP-CDL-03 SAICO1 PNCH W m-and/or p-Xylene 8260 ud 1
HP-CDL-03 SAICO1 PNCH w Methyl Ethyl Ketone 8260 uJ 1,4
HP-CDL-03 SAIC01 PNCH w Methyl Isobutyl Ketone 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Methylene Chloride 8260 uJ 1,6
HP-CDL-03 SAICO1 PNCH w o-xylene 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w - Styrene 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Tetrachloroethene 8260 uJ 1
{HP-CDL-03 SAICO1 PNCH w Toluene 8260 ud 1
HP-CDL-03 SAIC01 PNCH W trans-1,2-Dichloroethene 8260 UJ 1
HP-CDL-03 SAICO1 PNCH w trans-1,3-Dichloropropene 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Trichloroethene 8260 UJ 1
HP-CDL-03 SAICO1 PNCH w Vinyl Chloride 8260 uJ 1
HP-CDL-03 SAICO1 PNCH w Pyrene 8270 udJ 4
HP-IWL-01 SAICO1 PNCH w Copper 6010 U 8
Limited Site investigation — Final Report D-13 May 2003




Table D-2. Reasons for Data Qualification
Limited Site Investigation .
Wallops Flight Facility, Wallops Island, Virginia (Continued)

‘ Field Sample New Reason
- | -Sample Type | Matrix TestName . .| Method | Value | Qualifier | Code
HP-IWL-01 SAICO1 PNCH w Sodium 6010 J 17A
HP-IWL-01 SAICO1 PNCH w Vanadium 6010 Ud 6A
HP-IWL-01 SAICO1 PNCH w Zinc 6010 o U 6
HP-IWL-01 SAICO1 PNCH w 1,1,1-Trichloroethane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w 1,1,2,2-Tetrachloroethane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w 1,1,2-Trichloroethane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w 1,1-Dichloroethane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w 1,1-Dichloroethene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w 1,2-Dichloroethane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w 1,2-Dichloropropane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w 2-Hexanone 8260 U 9
HP-IWL-01 SAICO1 PNCH w Acetone 8260 "UJ 7.4
HP-IWL-01 SAICO1 PNCH w Benzene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w Bromodichloromethane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w Bromoform 8260 udJ 9
HP-IWL-01 SAICO1 PNCH W Bromomethane 8260 , UJ 9
HP-IWL-01 SAICO1 PNCH w Carbon Disulfide 8260 UJ 9
HP-IWL-01 SAICO1 PNCH w Carbon Tetrachloride 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w Chlorobenzene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w Chloroethane 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w Chloroform 8260 (UNR 9
HP-IWL-01 SAIC01 | PNCH w Chioromethane 8260 uJ 9
HP-IWL-01 SAiC0o1 PNCH w cis-1,2-Dichloroethene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w cis-1,3-Dichloropropene 8260 uJ g
HP-IWL-01 SAICO1 PNCH W Dibromochioromethane 8260 w 9
HP-IWL-01 SAICO1 PNCH w Ethylbenzene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w m-and/or p-Xylene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w Methyl Ethyl Ketone " 8260 w 9
HP-IWL-01 SAICo1 PNCH w Methyl Isobutyl Ketone 8260 uJ 9.
HP-IWL-01 SAICO1 PNCH w Methylene Chloride 8260 1 uJ 6,9
HP-IWL-01 SAICO1 PNCH w o-xylene 8260 UJ 9
HP-IWL-01 SAICO1 PNCH w Styrene 8260 uJ 9
{HP-IWL-01 SAICO1 PNCH W Tetrachioroethene 8260 N ] 9
HP-IWL-01 | SAICO1 PNCH W Toluene . 8260 J 9
HP-IWL-01 SAICO1 PNCH W trans-1,2-Dichioroethene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w trans-1,3-Dichioropropene 8260 Ud 9
HP-IWL-01 SAICO1 PNCH w Trichloroethene 8260 uJ 9
HP-IWL-01 SAICO1 PNCH w Vinyl Chloride 8260 W 9
HP-IWL-01 SAICO1 PNCH w Pyrene . 8270 uJd 4
HP-IWL-01 SAICO1D | PNCH w Calcium 6010 J 20
HP-IWL-01 SAICO1D | PNCH W Cobalt 6010 u 8
HP-IWL-01 SAIC01D | PNCH w Copper 6010 U 6
HP-IWL-01 SAIC01D | PNCH W Sodium 6010 UJ 17A
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- Table D-2. Reasons for Data Qualification
= Limited Site Investigation
] Wallops Flight Facility, Wallops Island, Virginia (Continued) -
- ‘ Field Sample ! New Reason
! Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
- HP-IWL-01 SAIC01D | PNCH W Vanadium ' 6010 uJ 6A
HP-IWL-01 SAIC01D | PNCH w 1,1,1-Trichloroethane | 8260 uJ 9
o HP-IWL-01 SAICO1D | PNCH | W | -1,1,2,2-Tetrachloroethane 8260 uJ 9
L HP-IWL-01 SAIC01D | PNCH w 1,1,2-Trichloroethane 8260 Ud 9
HP-IWL-01 SAICO01D | PNCH w 1,1-Dichloroethane - . 8260 UJ 9
"1 [HP-wL-01 SAICO1ID | PNCH | W 1,1-Dichloroethene 8260 uJ 9
- HP-IWL-01 SAICO1D | PNCH w 1,2-Dichloroethane 8260 ud- 9
HP-IWL-01 SAICO1D | PNCH w 1,2-Dichloropropane 8260 uJ 9
B HP-IWL-01 SAIC01D | PNCH w 2-Hexanone 8260 uJ 9
. HP-IWL-01 SAICO1D | PNCH w Acetone 8260 uJ 4.9
HP-IWL-01 SAICO1D | PNCH w Benzene ' 8260 uJ 9
1 HP-IWL-01 SAIC01D | PNCH w Bromodichloromethane 8260 uJ 9
g HP-IWL-01 SAICOID | PNCH | W Bromoform 8260 uJ 9
) HP-IWL-01 SAIC01D | PNCH w Bromomethane 8260 uJ 9
HP-IWL-01 SAIC01D | PNCH w Carbon Disulfide 8260 UdJ 7.9
J HP-IWL-01 SAIC01D | PNCH w Carbon Tetrachioride 8260 uJ 9
HP-IWL-01 SAICO1D | PNCH w Chiorobenzene 8260 uJ 9
r HP-IWL-01 SAIC01D | PNCH W Chloroethane 8260 uJ 9
; “‘ HP-IWL-01 SAIC01D | PNCH w Chloroform 8260 uJ 9
- HP-IWL-01 SAICO1D | PNCH w Chloromethane 8260 UJ 9
- HP-IWL-01 SAIC01D | PNCH w cis-1,2-Dichioroethene 8260 UJ 9
J HP-IWL-01 SAICO1D | PNCH w cis-1,3-Dichloropropene 8260 uy 9
HP-IWL-01 SAIC01D | PNCH w Dibromochioromethane 8260 UJd 9
o {HP-IWL-01 SAICO1D | PNCH w Ethylbenzene 8260 UJ 9
- J HP-IWL-01 SAIC01D | PNCH w m-and/or p-Xylene 8260 UJ 9
' |HP-IWL-01 SAIC01D | PNCH w Methyl Ethyl Ketone 8260 uJ 9
. |HP-IWL-01 SAICO1D | PNCH w Methyl Isobutyl Ketone 8260 UJ 9
] HP-IWL-01 SAIC01D | PNCH w Methyiene Chioride 8260 1 UJ 6,9
) HP-IWL-01 SAIC01D | PNCH w o-xylene 8260 uJ 9
. [HP-WL-01 SAIC01D | PNCH w Styrene 8260 ($A] 9
I HP-IWL-01 SAIC01D | PNCH W Tetrachloroethene 8260 UJ 9
% . HP-IWL-01 - | SAICO1D | PNCH w Toluene : 8260 uJ 9
. HP-IWL-01 SAIC01D | PNCH w trans-1,2-Dichioroethene 8260 W 9
. HP-IWL-01 SAICO1D | PNCH w trans-1,3-Dichloropropene 8260 ' uJ 9
} J HP-IWL-01 SAIC01D i PNCH w Trichloroethene 8260 uJ 9
- HP-IWL-01 SAIC01D | PNCH w Vinyl Chloride 8260 udJ 9
J HP-IWL-01 | SAICOID | PNCH | W Pyrene 8270 uJ 4
l 1 HP-IWL-02 SAICO1 PNCH w Calcium: 6010 J 20
HP-IWL-02 SAICO1 PNCH w Sodium 6010 J 17A
: ] HP-IWL-02 SAICO1 PNCH w Vanadium 6010 uJ 6A
j‘ - HP-IWL-02 SAICO1 PNCH w Zinc 6010 u 6
‘{ ~ {HP-IWL-02 SAICO1 PNCH W 1,1,1-Trichloroethane 8260 uJ 9
o] HP-IWL-02 SAICO1 PNCH w 1,1,2,2-Tetrachloroethane 8260 UdJ 9
o Limited Site Investigation — Final Report D-15 May 2003



Table D-2. Reasons for Data Qualification
Limited Site Investigation

»

Wallops Flight Facility, Wallops Island, Virginia (Continued)

' Field | Sample

New

Reason

) Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
HP-IWL-02 SAICO01 PNCH w 1,1,2-Trichloroethane 8260 UJ 9
HP-IWL-02 SAICO1 PNCH w 1,1-Dichioroethane 8260 Ud 9
HP-IWL-02 SAICO1 PNCH w 1,1-Dichloroethene 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w 1,2-Dichloroethane 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w 1,2-Dichloropropane * 8260 UJ 9
HP-IWL-02 SAICO1 PNCH w 2-Hexanone 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w Acetone 8260 uJ 4,9
HP-IWL-02 SAICO1 PNCH w Benzene 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w Bromodichloromethane 8260 UJ 9
HP-IWL-02 SAICO1 PNCH w Bromoform 8260 Ud 9
HP-IWL-02 SAICO1 PNCH w Bromomethane 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w Carbon Disulfide 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w Carbon Tetrachloride 8260 ud 9
HP-IWL-02 SAICO1 PNCH w Chlorobenzene 8260 ud 9
HP-IWL-02 SAICO1 PNCH w Chloroethane 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w Chioroform 8260 UN] 9
HP-IWL-02 SAICO1 PNCH w Chloromethane 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w cis-1,2-Dichloroethene 8260 uJ -9
HP-IWL-02 SAICO1 PNCH w cis-1,3-Dichloropropene 8260 UJ 9
HP-IWL-02 SAICO1 PNCH w Dibromochloromethane 8260 uJ 9
HP-IWL-02 SAICO1 - | PNCH w :Ethylbenzene 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w m-and/or p-Xylene 8260 J 9
HP-IWL-02 SAICO1 PNCH w Methyl Ethyl Ketone 8260 uJ 9
HP-IWL-02 SAICO1 PNCH w Methyl Iscbutyl Ketone 8260 uJ 9
HP-IWL-02 SAICO1 'PNCH w Methylene Chloride 8260 1 Ud 6,9
HP-IWL-02 SAICO1 PNCH w o-xylene 8260 UJ 9
HP-IWL-02 SAICO1 'PNCH w Styrene 8260 UJ 9
HP-IWL-02 SAICO1 PNCH w Tetrachloroethene 8260 (9N 9
HP-IWL-02 SAICO1 PNCH w Toluene 8260 J 9

(HP-IWL-02 SAICO1 PNCH w trans-1,2-Dichloroethene 8260 uJd 9
HP-IWL-02 SAICO1 PNCH w trans-1,3-Dichloropropene 8260 UJ 9
HP-IWL-02 SAIC01 | PNCH w Trichloroethene 8260 uJ 9
HP-IWL-02 SAICO1 PNCH W Vinyl Chioride 8260 UJ 9
HP-IWL-02 SAICO1 PNCH w 1 Pyrene 8270 uJ 4
HP-IWL-03 SAICO1 PNCH w Calcium 6010 J 20
HP-IWL-03 SAICO01 PNCH w Copper 6010 U 8
HP-IWL-03 SAICO1 PNCH w Sodium 6010 J 17A
HP-IWL-03 SAICO1 PNCH w Vanadium 6010 UJ 6A
HP-IWL-03 | SAICOt PNCH w Zinc 6010 U 6

HP-IWL-03 SAICO1 PNCH w 1,1,1-Trichloroethane 8260 UJ 9
HP-IWL-03 SAICO1 PNCH w 1,1,2,2-Tetrachloroethane 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w 1,1,2-Trichloroethane 8260 Ud 9
HP-IWL-03 SAICO1 PNCH w 1,1-Dichloroethane 8260 Ud 9
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

I

e

L

Lo

e

Limited Site Investigation — Final Report

e <| - Field «‘ Sample1 - o e o e - New Reason
Site ID Sample Type Test Name Method | Value | Qualifier | Code
HP-IWL-03 SAICO1 PNCH w 1,1-Dichloroethene 8260 UJ 9
HP-IWL-03 SAICO1 PNCH w 1,2-Dichloroethane 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w 1,2-Dichloropropane 8260 UJd 9
HP-IWL-03 SAICO1 PNCH w 2-Hexanone 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Acetone 8260 ud 4,9
HP-IWL-03 SAICO01 PNCH w Benzene 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Bromodichloromethane 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Bromoform 8260 UdJ 9
HP-IWL-03 SAICO01 PNCH W Bromomethane 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Carbon Disulfide 8260 UJ 9
HP-IWL-03 SAICO1 PNCH w Carbon Tetrachioride 8260 ud 9
HP-IWL-03 SAICO1 PNCH w Chlorobenzene 8260 uJ 9
HP-IWL-03 . SAICO1 PNCH w Chloroethane 8260 UJ 9
HP-IWL-03 SAICO01 PNCH w Chloroform 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Chloromethane 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w cis-1,2-Dichloroethene 8260 uJ 9
HP-IWL-03 SAICO1 PNCH | W cis-1,3-Dichloropropene 8260 _ ud 9
HP-IWL-03 SAICO1 PNCH w Dibromochloromethane 8260 uJ 9
HP-IWL-03 SAIC01 PNCH w Ethylbenzene 8260 (SN] 9
HP-IWL-03 SAICO1 PNCH w m-and/or p-Xylene 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Methyl Ethy! Ketone 8260 UJ 9
HP-IWL-03 SAICO1 PNCH w Methyl Isobutyl Ketone 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Methylene Chloride 8260 1 u 6,9
HP-IWL-03 SAICO1 PNCH w o-xylene 8260 uJ 9
HP-IWL-03 | SAICO1 PNCH w Styrene 8260 (UN] 9
HP-IWL-03 SAICO1 PNCH w Tetrachloroethene 8260 Ud 9
HP-IWL-03 SAICO1 PNCH w Toluene 8260 J 9
HP-IWL-03 SAICO1 PNCH | W trans-1,2-Dichloroethene 8260 UJ 9
HP-IWL-03 SAICO1 PNCH w trans-1,3-Dichloropropene 8260 uJ 9
HP-IWL-03 SAICO1 PNCH w Trichloroethene 8260 uJd 9
HP-IWL-03 SAICO1 PNCH w Vinyl Chloride 8260 UJ 9
HP-IWL-03 " SAIC01 | PNCH w Pyrene 8270 uJ 4
HP-IWL-04 SAICO1 PNCH w Aluminum 6010 SN 17A -
HP-IWL-04 SAICO01 PNCH w Antimony 6010 ud 17A
HP-IWL-04 SAICO01 PNCH w Cobait 6010 uJ 6A
[HP-IWL-04 SAIC01 PNCH w Copper 6010 U 8
HP-IWL-04 SAICO1 PNCH w Zinc 6010 U 6
HP-IWL-04 SAICO1 PNCH | W 1,1,1-Trichloroethane 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w 1,1,2,2-Tetrachloroethane 8260 UJ 1
HP-IWL-04 SAICO1 PNCH w 1,1,2-Trichloroethane 8260 uJ 1
HP-IWL-04 SAICO1 PNCH W 1,1-Dichloroethane 8260 (N] 1
{HP-IWL-04 SAICO1 PNCH w 1,1-Dichioroethene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w 1,2-Dichioroethane 8260 UJ 1
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

‘ Field Sample ‘ New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
HP-IWL-04 SAICO1 PNCH w 1,2-Dichloropropane 8260 uJ 1
HP-IWL-04 SAICO01 PNCH w 2-Hexanone 8260 Ud 1
HP-IWL-04 SAIC01 PNCH w Acetone 8260 uJ 1,3
HP-IWL-04 SAICO1 PNCH w Benzene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Bromodichloromethane 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Bromoform 8260 UJ 1
HP-IWL-04 SAIC01 .| PNCH w Bromomethane 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Carbon Disulfide 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Carbon Tetrachloride 8260 uJ 1
HP-IWL-04 SAICO1 PNCH W Chlorobenzene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Chloroethane 8260 UJ 1
HP-IWL-04 SAICO1 PNCH W Chioroform 8260 UJ 1
HP-IWL-04 SAICO1 PNCH w Chloromethane 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w cis-1,2-Dichloroethene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w cis-1,3-Dichioropropene 8260 Ud 1
HP-IWL-04 SAICO1 PNCH w Dibromochioromethane 8260 UJ 1
HP-IWL-04 SAICO1 PNCH w Ethylbenzene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w m-and/or p-Xylene 8260 uJ 1
HP-IWL-04 SAICO01 PNCH w Methyl Ethyl Ketone 8260 uJ 1,4
HP-IWL-04 SAICO1 | PNCH w Methyl Isobutyl Ketone 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Methylene Chioride 8260 Ud 1,6
HP-IWL-04 SAICO1 PNCH w o-xylene 8260 uJ 1
HP-IWL-04 SAICO1 | PNCH | W Styrene 8260 uJ 1
HP-IWL-04 SAICO01 PNCH w Tetrachloroethene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Toluene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w trans-1,2-Dichloroethene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w trans-1,3-Dichloropropene 8260 UJ 1
HP-IWL-04 SAICO1 PNCH | W Trichloroethene 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Vinyl Chloride 8260 uJ 1
HP-IWL-04 SAICO1 PNCH w Pyrene 8270 UJ 4
SB-CDL-01 SAICO1. BORE | S Antimony 6010 uJ 20
SB-CDL-01 SAICO1 BORE S Nickel 6010 J 6A
SB-CDL-01 SAICO1 BORE S Sodium 6010 uJ 6,17A
SB-CDL-01 SAICO1 BORE S Acetone 8260 U 6
SB-CDL-01 SAICO1 BORE S Methyi Ethyl Ketone 8260 uJ 3
SB-CDL-01 SAICO1 BORE S Methyiene Chloride 8260 5.6 u 6
SB-CDL-01 SAICO1 | BORE S Trichloroethene 8260 55 u 6
SB-CDL-01 SAIC02 BORE ] Antimony 6010 UJ 20
SB-CDL-01 SAIC02 BORE S Copper 6010 U 6
SB-CDL-01 “SAIC02 BORE s Nickel 6010 J 6A
SB-CDL-01 SAIC02 BORE S Sodium 6010 uJ 6,17A
SB-CDL-01 SAIC02 | BORE S 1,2-Dichloropropane 8260 J 9 .
SB-CDL-01 SAIC02 BORE S Acetone 8260 uJ 4
D-18 May 2003

Limited Site Investigation — Final Report

!

i

]

a g




L

Table D-2. Reasons for Data Qualification
Limited Site investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

Site ID t

New . Reason

Sample{ S

|

__Field ﬂ
Sample

Type | Matrix Test Name Method | Value | Qualifier | Code
SB-CDL-01 SAIC02 BORE S Ethylbenzene 8260 J 9
SB-CDL-01 SAIC02 BORE S m-and/or p-Xylene 8260 J 9
SB-CDL-01 SAIC02 BORE s Methylene Chloride 8260 22001 U 6
SB-CDL-01 SAIC02 BORE S Tetrachloroethene 8260 J 9
SB-CDL-01 SAIC02 | BORE S Trichloroethene 8260 2100 U 6
SB-CDL-02 SAICO01 BORE S Antimony 6010 uJ 20
SB-CDL-02 SAICO01 BORE S Nickel 6010 J 6A
SB-CDL-02 SAICO1 BORE S Sodium 6010 UJ 6,17A
SB-CDL-02 SAlICO1 BORE S Acetone 8260 U 6
SB-CDL-02 SAICO1 BORE S Methyl Ethyl Ketone 8260 UJd 3
'|SB-CDL-02 SAIC01 | BORE S Methylene Chioride 8260 6 u 6
SB-CDL-02 SAICO1 BORE S Trichloroethene 8260 6 U 6
SB-CDL-02 SAICO1D | BORE S Antimony 6010 uJ 8,20
SB-CDL-02 SAIC01D | BORE S Nickel 6010 J 6A
SB-CDL-02 SAICOID | BORE | S Sodium 6010 w 6,17A
{SB-CDL-02 SAICO1D | BORE S Acetone 8260 U 6
SB-CDL-02 SAIC01D | BORE S Methyl Ethyl Ketone 8260 uJ 3
SB-CDL-02 SAIC01D | BORE s Methylene Chloride 8260 6.4 U 6
1SB-CDL-02 SAIC01D | BORE S Trichloroethene 8260 6.4 u 6
SB-CDL-02 SAIC02 BORE S Antimony 6010 ud 20
SB-CDL-02 SAIC02 BORE S Nickel 6010 J 6A
SB-CDL-02 SAIC02 BORE S Sodium 6010 uJ 6,17A
SB-CDL-02 SAICO2 BORE S Acetone 8260 9.5 U 6
SB-CDL-02 SAIC02 BORE S Methyl Ethyl Ketone 8260 uJ 3
SB-CDL-02 SAIC02 BORE S Methylene Chioride 8260 4.8 U 6
SB-CDL-02 SAIC02 BORE S Trichloroethene 8260 4.8 u 6
{SB-CDL-03 SAIC01 BORE S Antimony 6010 _ J 20
SB-CDL-03, SAICO1 BORE s Nickel 6010 U 6A
SB-CDL-03 SAICO1 BORE ] Sodium 6010 ud 6,17A
SB-CDL-03 SAICO1 BORE ] Acetone 8260 : U 6
SB-CDL-03 SAICO1 | BORE S Methyl Ethyl Ketone 8260 UJ 3
{SB-CDL-03 SAICO1 BORE ] Methylene Chioride 8260 9.7 - W 6
SB-CDL-03 SAICO1 BORE S Trichloroethene 8260 95 | U 6
SB-CDL-03 SAIC02 BORE S _Antimony 6010 uJ 8,20
SB-CDL-03 SAIC02 BORE ] Nickel 6010 J 6A
SB-CDL-03 SAIC02 BORE S Sodium 6010 uJ 6,17A
SB-CDL-03 | SAICO2 | BORE | S Acetone 8260 U 6
SB-CDL-03 SAIC02 BORE S Carbon Disulfide 8260 5.7 U 7
SB-CDL-03 SAIC02 BORE S Methyl Ethyl Ketone 8260 uJ 3
SB-CDL-03 SAIC02 BORE S Methylene Chloride 8260 5.7 U 6
SB-CDL-03 SAIC02 BORE S Trichloroethene 8260 - 5.7 U 6
SB-CDL-03 SAIC02 BORE S Di-n-butyl Phthalate 8270 410 U 8
SB-CDL-03 SAICRB02| RNSW w Aluminum 6010 UJ 17A
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Table D-2. Reasons for Data Qualification
Limited Site Investigation .
Wallops Flight Facility, Wallops Island, Virginia (Continued)

’ Field Sample l New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
SB-CDL-03 SAICRB02| RNSW W Antimony 6010 UJ 17A
SB-CDL-03 SAICRB02; RNSW w Calcium 6010 U 6
SB-CDL-03 SAICRB02| RNSW w Cobait 6010 U 6A
SB-CDL-03 SAICRB02| RNSW w Magnesium 6010 u 6
SB-CDL-03 SAICRB02| RNSW w Sodium 6010 U 6
SB-CDL-03 SAICRB02| RNSW w Bromomethane 8260 uJ 4
SB-CDL-03 SAICRB02 | RNSW w cis-1,3-Dichloropropene 8260 Ud 4
-|SB-CDL-03 SAICRB02| RNSW w Methylene Chlioride 8260 UJd 4,6
SB-CDL-03 SAICRB02| RNSW w 1,2,4-Trichlorobenzene 8270 UJ 1
SB-CDL-03 SAICRB02| RNSwW w 1,2-Dichlorobenzene 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 1,3-Dichiorobenzene 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 1,4-Dichlorobenzene 8270 Ud 1
SB-CDL-03 SAICRB02| RNSW W 2,4,5-Trichlorophenol - 8270 uJ 1
SB-CDL-03 | SAICRB02| RNSW w 2,4,6-Trichlorophenol 8270 UJ 1
SB-CDL-03 SAICRB02{ RNSW w 2,4-Dichlorophenol 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w 2,4-Dimethylphenol 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW W 2,4-Dinitrophenol 8270 uJ 1
SB-CDL-03 SAICRB02{ RNSW w 2,4-Dinitrotoluene 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 2,6-Dinitrotoluene 8270 uJ 1
SB-CDL-03 | SAICRB02| RNSW w 2-Chloronaphthalene 8270 uJ 1
SB-CDL-03 SAICRB02; RNSW w 2-Chlorophenol 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 2-Methylnaphthalene 8270 Ud 1
SB-CDL-03 SAICRB02| RNSW W 2-Methylphenol - 8270 UJd 1
SB-CDL-03 SAICRB02| RNSW W 2-Nitroaniline 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 2-Nitrophenol 8270 uJ 1
SB-CDL-03 SAICRB02| BRNSW W 3,3"-Dichloroobenzidine 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 3-Nitroaniline 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 4,6-Dinitro-2-Cresol 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w 4-Bromopheny! Pheny! Ether 8270 uJ 1
SB-CDL-03 | SAICRB02| RNSW W 4-Chloro-3-methyiphenol 8270 UJ 1
SB-CDL-03- | SAICRB02| RNSW w 4-Chioroaniline 8270 UJd 1,4
SB-CDL-03 SAICRB0Z2 | RNSW w 4-Chlorophenyl Phenyl Ether 8270 uJd 1
SB-CDL-03 SAICRB02| RNSW w 4-Methylphénol 8270 uJ 1
{SB-CDL-03 SAICRB02| RNSW w 4-Nitroaniline 8270 udJ 1
SB-CDL-03 SAICRB02| RNSW | W 4-Nitrophenol 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w Acenaphthene 8270 uJ 1
SB-CDL-03 SAICRB02 | RNSW w * Acenaphthylene 8270 uJ 1
SB-CDL-03 SAICRB02 | RNSW w Anthracene 8270 uJ 1
SB-CDL-03 SAICRB02 | RNSW w Benzo(a)anthracene 8270 udJd 1
SB-CDL-03 | SAICRB02| RNSW w Benzo(a)pyrene 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w Benzo(b)fiuoranthene 8270 Ud 1
SB-CDL-03 SAICRB02| RNSW w Benzo(g,h,i)perylene 8270 Ud 1
SB-CDL-03 SAICRB02| RNSW W Benzo(k)fluoranthene 8270 UdJ 1
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

| Field ﬂl Sample1 i

New - Reason

i

D-21

Site ID Sample Type | Matrix Test Name Value | Qualifier | Code
SB-CDL-03 SAICRB02| RNSW w bis(2-Chloroethoxy)methane 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w bis(2-Chloroethyl)Ether 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w bis(2-Chioroisopropy!} ether 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w bis(2-Ethylhexyl)phthalate 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w Butylbenzyl Phthalate 8270 uJ 1
SB-CDL-03 SAICRB02 | RNSW w Carbazole 8270 uJ 1
|SB-CDL-03 SAICRB02| RNSW w Chrysene 8270 “UJ 1
SB-CDL-03 SAICRB02| RNSW w Di-n-butyl Phthalate 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w Di-n-octyl Phthalate 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w Dibenzo(a,h)anthracene 8270 uJ 1
SB-CDL-03 SAICRB02{ RNSW w Dibenzofuran 8270 uJ 1

1SB-CDL-03 SAICRB02| RNSW w Diethyl Phthalate 8270 uJd 1
SB-CDL-03 SAICRB02| RNSW w Dimethyl Phthalate 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w Fluoranthene 8270 uJd 1
SB-CDL-03 SAICRB02| RNSW w Fluorene 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w Hexachlorobenzene 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w Hexachlorobutadiene 8270 uJ 1
SB-CDL-03 SAICRB02{ RNSW w Hexachlordcyclopentadiene 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w Hexachloroethane 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW W Indeno(1,2,3-cd)pyrene 8270 udJd 1
SB-CDL-03 SAICRB02| RNSW w Isophorone 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w N-Nitrosodi-n-propylamine 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w N-Nitrosodiphenylamine 8270 uJ 1
SB-CDL-03 SAICRB02| RNSW w Naphthalene 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w Nitrobenzene 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w Pentachlorophenol 8270 uJ 1
SB-CDL-03 SAICRB02| RNSwW w ‘Phenanthrene 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w Phenol 8270 UJ 1
SB-CDL-03 SAICRB02| RNSW w Pyrene 8270 uJ 1
SB-IWL-01 SAICO01 BORE S Antimony 6010 Ud 8,20
SB-IWL-01 SAICO1 BORE ] . Cobalt 6010 J 6A
SB-IWL-01 SAICO1 BORE S Nickel 6010 - 6A
SB-IWL-01 SAIC01 BORE 8 Sodium 6010 ud 6,17A
SB-IWL-01 SAIC01 BORE S Vanadium 6010 J. 17A
SB-IWL-01 SAICO1 BORE S Acetone 8260 12 U 7
SB-IWL-01 SAICO1 BORE S Methyl Ethyl Ketone 8260 UJ 3
SB-IWL-01 SAICO1 BORE S Methylene Chloride 8260 6.2 U 6
SB-IWL-01 SAICO1 BORE- 8 Trichloroethene 8260 6.2 u 6
1SB-IWL-01 - SAIC02 BORE S Antimony 6010 UJ 20,17A
|sB-wL-01 SAIC02 BORE S Cobalt 6010 uJ 8,6A
SB-IWL-01 SAIC02 BORE ] Nickel 6010 J B6A
SB-IWL-01 SAIC02 BORE | S Sodium 6010 UdJ 6,17A
SB-IWL-01 SAIC02 BORE S Vanadium 6010 J 17A
Limited Site Investigation — Final Report May 2003




n

3

Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

;‘

‘ Field Sample ' New Reason
Site ID - Sample TJype |Matrix| - TestName . --4 Method | Value | Qualifier | Code -
SB-IWL-01 SAIC02 BORE S Acetone 8260 12 u 7 y
SB-IWL-01 SAIC02 BORE S Methy! Ethyl Ketone 8260 UJd 4 L}
SB-IWL-01 SAIC02 BORE S Methylene Chloride 8260 5.8 U 6
SB-IWL-01 SAIC02 BORE S8 Trichloroethene 8260 5.8 U 6 , ?-
SB-IWL-01 SAICTBO1{ TRIP w -1,1,1-Trichloroethane 8260 UJ 9 Ll
SB-IWL-01 SAICTBO1| TRIP w 1,1,2,2-Tetrachioroethane 8260 uJ 9
SB-IWL-01 SAICTBO1{ TRIP w 1,1,2-Trichloroethane 8260 uJ 9 -
SB-IWL-01 SAICTBO1| TRIP w 1,1-Dichioroethane 8260 UJ 9 |
SB-IWL-01 SAICTBO1| TRIP w 1,1-Dichloroethene 8260 uJ .9
SB-IWL-01 SAICTBO1| TRIP W - 1,2-Dichloroethane 8260 uJ 9
SB-IWL-01 SAICTBO1| TRIP w 1,2-Dichloropropane 8260 UJ 9 | |
SB-IWL-01 SAICTB01] TRIP w 2-Hexanone 8260 UJ 9 ,
SB-IWL-01 SAICTBO1| TRIP w Acetone 8260 J 4,9 -
SB-IWL-01 SAICTBO1| TRIP w Benzene 8260 uJ 9 l ‘;
SB-IWL-01 SAICTBO1| TRIP. w Bromodichloromethane 8260 UJ 9 :
SB-IWL-01 SAICTBO1| TRIP W Bromoform 8260 UJ 9 -
SB-IWL-01 SAICTBO1| TRIP W Bromomethane 8260 UJ 9 '
SB-IWL-01 SAICTBO1| TRIP w Carbon Disulfide 8260 J 9
SB-IWL-01 SAICTBO1| TRIP w Carbon Tetrachloride 8260 uJ: 9 -
SB-IWL-01 SAICTBO1| TRIP w " Chlorobenzene 8260 Ud 9 | I
SB-IWL-01 SAICTBO1| TRIP w Chioroethane 8260 uJ 9 a
SB-IWL-01 SAICTBO1{ TRIP w Chloroform 8260 uJ 9
SB-IWL-01 SAICTBO1{ TRIP w Chloromethane 8260 UJ 9 [[
SB-IWL-01 SAICTBO1.| TRIP w cis-1,2-Dichloroethene 8260 W 9
SB-IWL-01 SAICTBO1| TRIP w cis-1,3-Dichloropropene 8260 uJ 9 .
SB-iwWL-01 SAICTBO1 | TRIP w Dibromochloromethane 8260 uJ g [. i
SB-IWL-01 SAICTBO1{ TRIP w. Ethylbenzene 8260 (UN] 9 B
SB-IWL-01 SAICTBO1| TRIP w m-and/or p-Xylene 8260 ’ uJ 9 =
SB-IWL-01 SAICTBO1| TRIP w Methyl Ethyl Ketone 8260 uJ 9 {
SB-IWL-01 SAICTBO1| TRIP W " Methyl Isobutyl Ketone 8260 uJ 9 N
SB-IWL-01 SAICTBO1| TRIP w Methylene Chioride 8260 uJ 6,9 _
SB-IWL-01 SAICTBO1| TRIP w o-xylene 8260 uJ 9 [ ‘
SB-IWL-01 SAICTBO1| TRIP w Styrene 8260 uJ 9 i
SB-IWL-01 SAICTBO1| TRIP w Tetrachloroethene 8260 uJ 9 -
SB-IWL-01 SAICTBO1| TRIP w Toluene 8260 UJ 9 [’
SB-IWL-01 SAICTBO1 TRIP W trans-1,2-Dichloroethene 8260 u 9 N
SB-IWL-01 SAICTBO1| TRIP w trans-1,3-Dichioropropene 8260 uJ 9 p-
SB-IWL-01 SAICTB0O1| TRIP w Trichloroethene 8260 uJ 9 l {
SB-IWL-01 SAICTBO1| TRIP w Vinyl Chloride 8260 uJ 9 | "N
SB-IWL-02 SAICO1 BORE s Antimony 6010 uJ 20,17A -
SB-IWL-02 SAICO1 BORE S Cobalt 6010 J 6A ,
SB-IWL-02 SAICO01 BORE S Nickel 6010 J 6A l '
SB-IWL-02 SAICO1 BORE S Sodium 6010 UJ 6,17A [
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- Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

e * - Field - -{ Sample| ‘«‘ —— New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
SB-IWL-02 SAICO1 BORE S Vanadium 6010 J 17A
SB-IWL-02 SAICO1 BORE S Acetone 8260 U 7
SB-IWL-02 SAICO1 BORE S Methyl Ethyl Ketone 8260 uJ 3
SB-IWL-02 SAICO1 BORE S Methylene Chloride 8260 6.4 U 6
SB-IWL-02 SAICO1 BORE S Trichloroethene 8260 6.4 U 6
SB-IWL-02 SAIC02 BORE S Antimony 6010 uJ 20,17A
SB-IWL-02 SAIC02 BORE S Cobalt 6010 J 6A
SB-IWL-02 SAIC02 BORE s Nickel 6010 J 6A
- ISB-IWL-02 SAIC02 BORE S Sodium 6010 uJ 6,17A
SB-IWL-02 SAIC02- { BORE S Vanadium 6010 J 17A
SB-IWL-02 SAIC02 BORE S v Acetone 8260 10 u 7
SB-IWL-02 SAIC02 BORE S Methy! Ethyl Ketone 8260 uJ 3
SB-IWL-02 SAIC02 BORE S Methylene Chloride 8260 5.1 U 6
SB-IWL-02 SAIC02 BORE S Trichloroethene 8260 5.1 U 6
SB-IWL-03 SAICO1 BORE S Antimony 6010 UJ 20,17A
SB-IWL-03 SAICO1 BORE S Cobalt 6010 J 6
SB-IWL-03 SAICO1 BORE S Nickel 6010 J 6A
{SB-IWL-03 SAICO1 BORE . S Sodium 6010 uJd 6,17A
SB-IWL-03 SAICO1 BORE S Vanadium 6010 J 17A
{SB-IWL-03 SAICO1 BORE S Acetone 8260 u 7
SB-IWL-03 SAICO1 BORE S Methyl Ethyl Ketone 8260 uJ 3
SB-IWL-03 SAICO1 BORE S Methylene Chioride 8260 6.8 U 6
SB-IWL-03 SAICO1 BORE S Trichloroethene 8260 6.8 U 6
SB-IWL-03 SAIC02 BORE S Antimony 6010 uJ 20,17A
SB-IWL-03 SAIC02 BORE S Chromium 6010 U 8
SB-IWL-03 SAIC02 BORE S Cobalt 6010 uJ 8,6A
SB-IWL-03 SAIC02 BORE S Nickel 6010 J 6A
1SB-IWL-03 SAIC02 BORE S Potassium . 6010 U 8
SB-IWL-03 SAIC02 BORE S Sodium 6010 UJ 6,17A
1SB-IWL-03 SAIC02 BORE S Vanadium 6010 J 17A
SB-IWL-03 SAIC02 BORE s Acetone 8260 12 U 7
SB-IWL-03 SAIC02 BORE S Methyl Ethyl Ketone 8260 uJ 3
 ISB-IWL-03 SAICO2 BORE S Methylene Chloride 8260 6 U 6
SB-IWL-03 SAIC02 BORE S Trichloroethene 8260 6 u 6
SB-IWL-04 SAICO1 BORE S Antimony 6010 uJ 20
1SB-IWL-04 SAICO1 BORE S Nickel 6010 J 6A
SB-IWL-04 SAICOo1 BORE S Sodium 6010 uJd 6,17A
SB-IWL-04 SAICO1 BORE S Acetone 8260 U 6
SB-IWL-04 SAICO1 BORE S Methyl Ethyl Ketone 8260 J 3
SB-IWL-04 SAICO1 BORE S Methyiene Chloride 8260 5 U 6
1SB-IWL-04 SAICO1 BORE S Trichloroethene 8260 5 U 6
SB-IWL-04 SAIC02 BORE '8 Antimony 6010 uJ 20
SB-IWL-04 SAIC02 BORE S Cobalt 6010 U 8
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

I Field Sample l New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
SB-IWL-04 SAIC02 BORE S Copper 6010 . U 6
SB-IWL-04 SAIC02 BORE S Nickel 6010 J 6A
SB-IWL-04 SAIC02 BORE S Potassium 6010 U 8
SB-IWL-04 SAIC02 BORE S Sodium 6010 uJ 6,17A
SB-IWL-04 SAIC02 BORE S Acetone 8260 U 6
SB-IWL-04 SAIC02 BORE S Methy! Ethyl Ketone 8260 UJ 3
SB-IWL-04 SAIC02 BORE 8 Methylene Chloride 8260 5.2 U 6
SB-IWL-04 SAIC02 BORE S Trichloroethene 8260 52 U 6
SB-IWL-04 SAICTB0O2| TRIP w 1,11 -Trichloroethane 8260 Ud 9
SB-IWL-04 SAICTB02| TRIP w 1.1,2,2-Tetrachioroethane 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w 1,1,2-Trichloroethane 8260 w 9
SB-IWL-04 ‘SAICTB02| TRIP W 1,1-Dichloroethane 8260 UJ 9
SB-IWL-04 SAICTB02| TRIP w 1,1-Dichloroethene 8260 VA 9
SB-IWL-04 SAICTB02| TRIP w 1,2-Dichloroethane 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w 1,2-Dichloropropane 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w 2-Hexanone 8260 Ud 9
SB-IWL-04 SAICTB02| TRIP w Acetone 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w Benzene 8260 UJ -9
SB-IWL-04 SAICTB02{ TRIP w Bromodichloromethane 8260 UJ 9
SB-IWL-04 SAICTB02| TRIP w Bromoform 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w Bromomethane 8260 uJ 4,9
SB-IWL-04 SAICTB02| TRIP w Carbon Disuifide 8260 J 9
SB-IWL-04 SAICTB02| TRIP w Carbon Tetrachioride 8260 UJd 9
SB-IWL-04 SAICTB02| TRIP w Chiorobenzene 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w Chloroethane 8260 uJ 9
SB-IWL-04 SAICTB02 | ' TRIP w Chioroform 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w Chloromethane 8260 - Ud 9
SB-IWL-04 SAICTBO2 |  TRIP w cis-1,2-Dichloroethene 8260 UJ 9
SB-IWL-04 SAICTB02| TRIP w cis-1,3-Dichloropropene 8260 UJd 4.9
SB-IWL-04 SAICTB02| TRIP w Dibromochloromethane 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w Ethylbenzene 8260 UJ 9
SB-IWL-04 SAICTB02| TRIP w m-and/or p-Xylene 8260 Ud 9
SB-IWL-04 SAICTB02| TRIP w Methyl Ethyl Ketone 8260 UJ 9
SB-IWL-04 SAICTB02| TRIP w Methyl Isobutyl Ketone 8260 UJ 4,9
SB-IWL-04 SAICTB02| TRIP w Methylene Chloride 8260 UJ 4,6
SB-IWL-04 SAICTB02| TRIP w o-xylene 8260 ud 9
SB-IWL-04 SAICTB02| TRIP w Styrene 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w Tetrachloroethene 8260 UJ .9
SB-IWL-04 SAICTB02| TRIP w Toluene 8260 N} 9
SB-IWL-04 SAICTB02| TRIP w trans-1,2-Dichloroethene 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w trans-1,3-Dichloropropene 8260 uJ 9
SB-IWL-04 SAICTB02| TRIP w Trichloroethene 8260 UJd 9
SB-IWL-04 SAICTB02 | TRIP w Vinyl Chloride 8260 UJ 9
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

Reason
Code

New
Value

. ' Field _

Samplei A

Type Matrij Test Name ‘ Method Qualifier

Sample

SAICO1 | BORE ] Antimony 6010 uJ 20
SB-WWP-01 SAICO1 BORE S Nickel 6010 J 6A
SB-WWP-01 SAICO1 BORE S Sodium 6010 UJ 6,17A
 ISB-WWP-01 SAICO1 BORE S 4-Chloroaniline 8270 uJ 4
SB-WWP-01 SAICOIR | BORE | . S 1,1,2,2-Tetrachloroethane 8260 UJ 4
SB-WWP-01 SAICO1R | BORE S Acetone 8260 uJ 3,6
SB-WWP-01 SAICO1R | BORE S Bromomethane 8260 Ud- 4
SB-WWP-01 SAICO1R | BORE s Methylene Chioride 8260 5.3 U 6
SB-WWP-01 SAIC02 BORE S Antimony 6010 uJ 20
ISB-WWP-01 SAIC02 BORE S Nickel 6010 o d 6A
SB-WWP-01 SAIC02 | BORE S Sodium 6010 UJ 6,17A
SB-WWP-01 SAIC02 BORE S 4-Chloroaniline 8270 uJ L4
1SB-WWP-01 SAIC02 BORE S 4-Nitrophenol 8270 uJ 4
SB-WWP-01 SAICO2R | BORE S 1,1,2,2-Tetrachloroethane 8260 uJ 4
SB-WWP-01 SAIC02R | BORE S Acetone 8260 . Ud 3,6
SB-WWP-01 SAICO2R | BORE" S Bromomethane 8260 uJ 4
SB-WWP-01 SAIC02R | BORE S Methylene Chloride 8260 5.2 U 6
SB-WWP-01 SAICO2R | BORE S Toluene 8260 5.2 u 8
SB-WWP-01 | SAICTB03| TRIP w 1,1,1-Trichloroethane 8260 uJ 9
SB-WWP-01 | SAICTB03| TRIP w 1,1,2,2-Tetrachloroethane 8260 UJ 9
SB-WWP-01 | SAICTB03| TRIP w 1,1,2-Trichloroethane 8260 UJ 9
SB-WWP-01 | SAICTB03| TRIP w 1,1-Dichloroethane 8260 S Ud 9
1SB-WWP-01 |[SAICTB03| TRIP w 1,1-Dichloroethene 8260 UJ 9
{SB-WWP-01 | SAICTB03| TRIP w 1,2-Dichloroethane 8260 uJ 9
SB-WWP-01 | SAICTB03| TRIP W 1,2-Dichloropropane 8260 uJ 9
SB-WWP-01 |[SAICTB03| TRIP w 2-Hexanone 8260 uJ 9
SB-WWP-01 | SAICTB03| TRIP w Acetone 8260 J 9
SB-WWP-01 | SAICTB03| TRIP w Benzene 8260 Ud 9
SB-WWP-01 [ SAICTB03| TRIP w Bromodichloromethane 8260 uJ )
SB-WWP-01 | SAICTB03| TRIP w Bromoform 8260 Ud 9
SB-WWP-01 | SAICTB03| TRIP w Bromomethane 8260 uJ 4,9
SB-WWP-01 | SAICTBO3| TRIP w Carbon Disulfide - 8260 J 9
SB-WWP-01 | SAICTB03|{ TRIP w Carbon Tetrachloride 8260 uJ 9
SB-WWP-01 | SAICTB03| TRIP w Chlorobenzene 8260 UJ 9
{SB-WWP-01 | SAICTB03| TRIP w Chloroethane 8260 Ud 9
SB-WWP-01 | SAICTB03| TRIP w Chloroform 8260 uJ 9
SB-WWP-01 | SAICTBO3| TRIP w Chloromethane 8260 UJ 9
SB-WWP-01 | SAICTB03| TRIP w cis-1,2-Dichloroethene 8260 uJ g
SB-WWP-01 | SAICTB03| TRIP w cis-1,3-Dichloropropene 8260 uJ 49
SB-WWP-01 | SAICTB03| TRIP w . Dibromochloromethane 8260 udJ 9
SB-WWP-01 |SAICTB03| TRIP w Ethylbenzene 8260 ‘UJ 9
SB-WWP-01 |[SAICTB0O3| TRIP w m-and/or p-Xyiene 8260 uJ 9
SB-WWP-01 {SAICTB03| TRIP w Methyl Ethyl Ketone 8260 UJ 9
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Faclility, Wallops Island, Virginia (Continued)

Limited Site Investigation — Final Report

, Field Sample ' New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
SB-WWP-01 | SAICTB03| TRIP W Methyl Isobutyl Ketone 8260 uJ 9
SB-WWP-01 | SAICTB03| TRIP w Methylene Chioride 8260 uJ 4.6
SB-WWP-01- | SAICTB03| TRIP w o-xylene 8260 uJ 9
SB-WWP-01 | SAICTB0O3| TRIP w Styrene 8260 uJ 9
SB-WWP-01 | SAICTBO3| TRIP w . Tetrachloroethene 8260 UJ 9
SB-WWP-01 | SAICTBO3| TRIP w Toluene 8260 uJ 9
SB-WWP-01 [ SAICTBO3| TRIP w trans-1,2-Dichloroethene 8260 UJ 9
SB-WWP-01 | SAICTB03| TRIP w trans-1,3-Dichloropropene 8260 uJ 9
SB-WWP-01 | SAICTBO3| TRIP w . Trichloroethene 8260 uJ 9
SB-WWP-01 | SAICTB03| TRIP w Vinyl Chloride 8260 uJ 9
SB-WWP-01 | SAICTB04| TRIP w Acetone 8260 J 2
SB-WWP-01 [ SAICTB04| TRIP w Methyl Ethyl Ketone 8260 uJ 4
SB-WWP-01 | SAICTB04| TRIP w Methylene Chloride 8260 ] 6
SB-WWP-02 SAICO1 BORE S Antimony 6010 uJ 20
SB-WWP-02 SAICOH BORE S Cobalt 6010 U 8
SB-WWP-02 SAICO1 BORE S Nickel 6010 J 6A
SB-WWP-02 SAICO1 BORE S Potassium 6010 U 8
SB-WWP-02 SAICO1 BORE S Sodium 6010 UJ 6,17A
SB-WWP-02 SAICO1 BORE S 4-Chloroaniline 8270 uJ 4
SB-WWP-02 SAICO1 BORE S 4-Nitrophenol 8270 uJ 4
SB-WWP-02 SAICO1 BORE S Di-n-butyl Phthalate 8270 350 U 8
SB-WWP-02 | SAICO1D | BORE S Antimony 6010 uJ 20
SB-WWP-02 | SAIC01D | BORE S Cobalt 6010 U 8
SB-WWP-02 | SAIC01D | BORE S Nickel 6010 J B6A
SB-WWP-02 | SAIC01D | BORE S Potassium 6010 U 8
SB-WWP-02 | SAIC01D | BORE S Sodium 6010 uJ 6A,17A
SB-WWP-02 | SAIC01D | BORE S 4-Chioroaniline 8270 UJ 4
SB-WWP-02 | SAIC01D | BORE S 4-Nitrophenol! 8270 UJ 4
ISB-WWP-02 |SAICO1DR|{ BORE S 1,1,2,2-Tetrachloroethane 8260 UJ 4
ISB-WWP-02 |SAICO1DR| BORE S Acetone 8260 uJ 3,6
SB-WWP-02 |SAICO1DR| BORE S Bromomethane 8260 uJ 4
SB-WWP-02 |SAICO1DR; BORE S Methylene Chioride 8260 7.4 U 6
SB-WWP-02 |[SAICO1DR| BORE S Toluene 8260 7.4 U 8
SB-WWP-02 | SAICO1R | BORE S 1,1,2,2-Tetrachloroethane 8260 uJ 4
SB-WWP-02 | SAICO1R | BORE S Acetone 8260 uJ 3,6
SB-WWP-02 | SAICO1R | BORE S Bromomethane 8260 uJ 4
SB-WWP-02 | SAICO1R | BORE S ‘Methylene Chioride 8260 5.9 U 6
SB-WWP-02 SAIC02 BORE (] Antimony 6010 uJ 20
SB-WWP-02 SAIC02 BORE s Nickel 6010 J 6A
SB-WWP-02 SAIC02 BORE ] Sodium 6010 UJ BA,17A
SB-WWP-02 SAIC02 BORE ] 4-Chloroaniline 8270 uJ 4
SB-WWP-02 SAIC02 BORE S 4-Nitrophenol 8270 uJ 4
SB-WWP-02 | SAICO2R | BORE S 1,1,2,2-Tetrachloroethane 8260 uJ 4
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- ~ Table D-2. Reasons for Data Qualification
Limited Site Investigation

o Wallops Flight Facility, Wallops Island, Virginia (Continued)
T l Field | Sample . 1 New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
v SB-WWP-02 | SAIC02R | BORE S Acetone 8260 U 3,6
P SB-WWP-02 | SAICO2R | BORE s Bromomethane 8260 uJ 4
o SB-WWP-02 | SAICO2R | BORE s Methyiene Chioride 8260 6.1 U 6
o SB-WWP-03 SAICO1 BORE S Antimony 6010 uJ 8,20
I SB-WWP-03 | SAICO1 | BORE | S Nickel 6010 J 6A
5 SB-WWP-03 SAICO01 BORE S Sodium 6010 uJ 17A
- SB-WWP-03 SAIC01 BORE S 4-Chlioroaniline 8270 uJ 4
- SB-WWP-03 | SAICO1 | BORE S 4-Nitrophenol 8270 uJ 4
. SB-WWP-03 SAICO1 BORE s Di-n-butyl Phthalate 8270 430 U 8
l SB-WWP-03 SAIC01R | BORE S i1 ,2,2-Teti'achloroethane 8260 uJ 4
- SB-WWP-03 | SAICO1R | BORE S Acetone 8260 UJ 3,6
- |sB-WwP-03 | SAICO1IR | BORE S Bromomethane 8260 uUJ 4
SB-WWP-03 | SAICO1R | BORE S Methylene Chloride 8260 6.6 U 6
' SB-WWP-03 SAIC02 BORE s Antimony 6010 J 20
5 SB-WWP-03. SAIC02 BORE S Nickel 6010 J 6A
: {SB-WWP-03 SAIC02 BORE S Sodium 6010 uJ 6,17A
- SB-WWP-03 SAIC02 BORE S " 4-Chioroaniline 8270 uJ 4
o SB-WWP-03 SAIC02 BORE S 4-Nitrophenol 8270 uJ 4
: SB-WWP-03 SAIC02 BORE S Di-n-butyl Phthalate 8270 400 U 8
ol SB-WWP-03 SAICO02R | BORE S 1,1,2,2-Tetrachloroethane 8260 uJ 4
. {SB-WWP-03 | SAICOZ2R | BORE | S Acetone 8260 uJ 37
SB-WWP-03 | SAICO2R | BORE S Bromomethane 8260 uJ 4
ot SB-WWP-03 | SAICO2R | BORE s Methylene Chloride 8260 6.1 U 6
) {SB-WWP-03 | SAICO2R | BORE S Toluene 8260 6.1 U 8
i SB-WWP-03 |SAICRB01| RNSW w Aluminum 6010 uJ 17A
L SB-WWP-03 |SAICRB01] RNSW W Antimony 6010 J 17A
|SB-WWP-03 | SAICRBO1| RNSW w Arsenic 6010 U 17
- SB-WWP-03 |SAICRBO1| RNSW | W Calcium 6010 u 6
L SB-WWP-03 | SAICRB01| RNSW w Cobalt 6010 J 6A
SB-WWP-03 |SAICRBO1| RNSW w Copper 6010 U 6
SB-WWP-03 | SAICRBO1| RNSW w Magnesium 6010 u 6
J SB-WWP-03 | SAICRB01| RNSW W Sodium 6010 ] 6
ISB-WWP-03 |SAICRBO1| RNSW w Vanadium 6010 U 17
o SB-WWP-03 | SAICRB01| RNSW w Zinc 6010 u - 6
N SB-WWP-03 | SAICRBO1| RNSW w 1,1,1-Trichloroethane 8260 uJ 9
SB-WWP-03 | SAICRBO1|{ RNSW | W 1,1,2,2-Tetrachloroethane 8260 ud 9
SB-WWP-03 | SAICRB0O1| RNSW W 1,1,2-Trichloroethane 8260 UJ 9
| SB-WWP-03 | SAICRBO1| RNSW w 1,1-Dichloroethane 8260 uJ 9
SB-WWP-03 |SAICRB01| RNSW W 1,1-Dichioroethene 8260 uJ 9
T SB-WWP-03 | SAICRB01| RNSW w 1,2-Dichloroethane 8260 ud 9
B 1SB-WWP-03 | SAICRB01| RNSW w 1,2-Dichloropropane 8260 uJd 9
SB-WWP-03 | SAICRB0O1| RNSW w 2-Hexanone 8260 . uJ 9
T SB-WWP-03 | SAICRB01|{ RNSW W Acetone 8260 J 9
P
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Table D-2. Reasons for Data Qualification

Sample
Type

Matrix

Limited Site Investigation :
Wallops Flight Facility, Wallops Island, Virginia (Continued)

Test Name

{ Method

New
Value

Qualifier

Reason
Code

Limited Site Investigation — Final Report

SB-WWP-03 |SAICRBO1| RNSW w Benzene 8260 uJ 9
SB-WWP-03 | SAICRBO1| RNSW W Bromodichloromethane 8260 uJ 9
SB-WWP-03 | SAICRB0O1| RNSW w Bromoform 8260 uJ 9
SB-WWP-03 | SAICRBO1| RNSW w Bromomethane 8260 uJd 49
SB-WWP-03 |SAICRB0O1| RNSW w Carbon Disulfide 8260 J 9
SB-WWP-03 | SAICRBO0O1| RNSW w Carbon Tetrachloride 8260 (ON] 9
SB-WWP-03 | SAICRBO1| RNSW w Chlorobenzene 8260 ud 9
SB-WWP-03 |SAICRBO1| RNSW w Chloroethane 8260 uJ. 9
SB-WWP-03 |SAICRB01| RNSW w Chloroform 8260 uJ 9
SB-WWP-03 |SAICRB0O1| RNSW w Chloromethane 8260 UJ 9
SB-WWP-03 [ SAICRBO1; RNSW w cis-1,2-Dichloroethene 8260 uJd 9
SB-WWP-03 | SAICRB0O1]| RNSW w cis-1,3-Dichloropropene 8260 uJ 4,9
SB-WWP-03 | SAICRBO1| RNSW w Dibromochloromethane 8260 UJ 9
SB-WWP-03 |SAICRB01| RNSW w Ethylbenzene 8260 uJ 9
SB-WWP-03 | SAICRBO1| RNSW w m-and/or p-Xylene 8260 UJ 9
SB-WWP-03 |SAICRB01{ RNSW w Methyl Ethyl Ketone 8260 uJ 9
SB-WWP-03 |SAICRB0O1| RNSW w Methyl Isobutyl Ketone 8260 uJ 9
SB-WWP-03 | SAICRB01| RNSW w Methylene Chioride 8260 UJ 4,6
SB-WWP-03 | SAICRBO1| RNSW w o-xylene 8260 uJ .9
SB-WWP-03 | SAICRB0O1| RNSW w Styrene 8260 Ud 9
SB-WWP-03 | SAICRBO1| RNSW W Tetrachloroethene 8260 uJ 9
SB-WWP-03 |SAICRBO1| RNSW | W Toluene 8260 J 9
SB-WWP-03 | SAICRB01| RNSW w trans-1,2-Dichloroethene 8260 Ud 9
SB-WWP-03 | SAICRBO1{ RNSW w trans-1,3-Dichloropropene 8260 UJ 9
SB-WWP-03 | SAICRBO1| RNSW w Trichloroethene 8260 uJ 9
SB-WWP-03 | SAICRB01| RNSW w Vinyl Chloride 8260 uJ 9
SB-WWP-03 |SAICRB01|{ RNSW w 4-Chloroaniline - 8270 uJ 4
WA-UST-01 SAICO1 SWTR w Aluminum 6010 uJ 17A
WA-UST-01 SAICO1 SWTR w Antimony 6010 uJ 17A
WA-UST-01 SAICO1 SWTR w Arsenic 6010 U 17
WA-UST-01 SAICOt1 SWTR w Cobalt 6010 uJ 6A
WA-UST-01 SAICO1 SWTR w Copper 6010 U 6
WA-UST-01 SAICO1 SWTR w Zinc 6010 U 6
WA-UST-01 SAICO1 SWTR w Methyl Ethyl Ketone 8260 uJ 4 .
IWA-UST-01 SAICO1 SWTR w Methylene Chloride 8260 U 6
WA-UST-01 SAICO1 SWTR w ~ 4-Chioroaniline 8270 RON] 4
WA-UST-01 SAICO1 SWTR W 4-Nitrophenol 8270 uJ 4
WA-UST-02 SAICO1 SWTR w Aluminum 6010 uJ 17A
WA-UST-02 SAICO1 SWTR w Antimony 6010 UJ 17A
WA-UST-02 “SAICO1 SWTR w Cobalt 6010 uJ 6A
WA-UST-02 | SAICO1 | SWTR | W - Copper 6010 U 8
WA-UST-02 SAICO1 SWTR w Thallium 6010 U 17
WA-UST-02 SAICO1 SWTR w Zinc 6010 U 6
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Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)
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| Field ﬂ Sample* _ I A% _! New | |Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
WA-UST-02 SAICO1 SWTR w Methyl Ethyl Ketone 8260 uJ 4
WA-UST-02 SAICOo1 SWTR | W Methylene Chioride 8260 U 6
WA-UST-02 SAICO1 SWTR w 4-Chioroaniline 8270 uJ 4
WA-UST-02 SAICO1 SWTR W 4-Nitrophenol 8270 Ud 4
. [WA-UST-03 SAICO1 SWTR w Aluminum 6010 Ud 17A
WA-UST-03 SAICO1 SWTR w Antimony 6010 uJ 17A
WA-UST-03 SAICO1 SWTR w Cobalt 6010 uJ 6A
~ [WA-UST-03 SAICO01 SWTR w Copper 6010 U 8
WA-UST-03 SAiCo1 SWTR w Vanadium 6010 U 17
WA-UST-03 SAICo1 SWTR w Carbon Disulfide 8260 1 U 7
WA-UST-03 SAICO1 SWTR w Methyl Ethyl Ketone 8260 udJ 4
WA-UST-03 SAICO1 SWTR | W Methylene Chloride 8260 U 6
WA-UST-03 SAICO1 SWTR w 4-Chloroaniline 8270 UJ 4
'WA-UST-03 SAICO1 SWTR. | W 4-Nitrophenol 8270 U 4
WA-UST-04 SAICO1 SWTR w Aluminum 6010 uJ 17A
WA-UST-04 SAIC01 SWTR w Antimony 6010 udJ 17A
WA-UST-04 SAICO1 SWTR w Arsenic 6010 U 17
WA-UST-04 SAICO01 SWTR W Cobalt 6010 J 6A
WA-UST-04 SAICO1 SWTR w Copper 6010 U 8
WA-UST-04 SAICO1 SWTR w Thallium 6010 u 17
WA-UST-04 SAIC01 SWTR w Zing 6010 U 6
WA-UST-04 SAICOo1 SWTR w 1,1,1-Trichloroethane 8260 ud 9
WA-UST-04 SAICO1 SWTR w 1,1,2,2-Tetrachloroethane 8260 uJ 9
WA-UST-04 SAICO1 SWTR w 1,1,2-Trichloroethane 8260 uJ 9
WA-UST-04 SAICO1 SWTR w 1,1-Dichloroethane 8260 uJ 9
WA-UST-04 SAIC01 SWTR w 1,1-Dichloroethene 8260 UJ 9
WA-UST-04 SAICO1 SWTR w 1,2-Dichloroethane 8260 uJ 9
WA-UST-04 SAICO1 SWTR w 1,2-Dichloropropane 8260 uJ 9
WA-UST-04 SAIC01 SWTR w 2-Hexanone 8260 uJ 9
WA-UST-04 SAICO01 SWTR w Acetone 8260 UJ 7,9
WA-UST-04 SAICO1 SWTR w Benzene 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Bromodichloromethane 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Bromoform 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Bromomethane 8260 uJ 9
WA-UST-04 SAiCo1 SWTR W Carbon Disulfide 8260 ud 7.9
WA-UST-04 SAICO01 SWTR w Carbon Tetrachloride 8260 W 9
WA-UST-04 SAICO1 SWTR w Chlorobenzene 8260 uJ 9
WA-UST-04 SAICo1 SWTR w Chloroethane 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Chloroform 8260 uJ 9
IWA-UST-04 SAICO01 SWTR w Chloromethane 8260 uJ 9
WA-UST-04 SAICO1 SWTR w cis-1,2-Dichloroethene 8260 uJ 9
WA-UST-04 SAICO1 SWTR w cis-1,3-Dichloropropene 8260 uJ 9
WA-UST-04 SAIC01 SWTR w Dibromochloromethane 8260 uJ 9
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Table D-2. Reasons for.Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island Virginia (Contlnued)

{ Field Sample ! New Reason
Site ID Sample Type | Matrix Test Name Method | Value | Qualifier | Code
WA-UST-04 SAICO1 SWTR w Ethylbenzene 8260 J 9
WA-UST-04 SAICO1 SWTR w m-and/or p-Xylene 8260 J 9
WA-UST-04 SAICO1 SWTR w Methyl Ethyl Ketone 8260 Ud 9
WA-UST-04 SAICO1 SWTR w Methyl Isobutyl Ketone 8260 uJ 9
WA-UST-04 SAICO1 SWTR w . Methylene Chloride 8260 uJ 6,9
WA-UST-04 SAICO1 | SWTR | W o-xylene 8260 uJ 9
WA-UST-04 SAICO1 SWTR | W Styrene 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Tetrachlorosthene 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Toluene 8260 U 9
WA-UST-04 SAICO1 SWTR w trans-1,2-Dichloroethene 8260 UJ 9
WA-UST-04 SAICO1 SWTR w trans-1,3-Dichloropropene 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Trichloroethene 8260 uJ 9
WA-UST-04 SAICO1 SWTR w Vinyl Chioride 8260 uJ 9
WA-UST-04 SAICO1 SWTR w 4-Chloroaniline 8270 uJd 4
WA-UST-04 SAICO1 SWTR w 4-Nitrophenol 8270 UJ 4
Limited Site Investigation — Final Report D-30 May 2003
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- Table D-2. Reasons for Data Qualification
Limited Site Investigation
Wallops Flight Facility, Wallops Island, Virginia (Continued)

16
17

18
19
20
21
22
23
24
25
26
27
28
29A
298
30
31

DEFINITION

Holding times exceeded

Initial calibration percent relative standard deviation (% RSD) outside QC limits
Initial calibration RRF result outside QC limits

Compound/element exceeds the calibration range

Continuing calibration percent (%) difference outside QC limits

Continuing calibration RRF result outside QC limits

Laboratory method blank (reagent blank) contamination

Volatile trip blank contamination

Equipment rinsate blank contamination

Surrogate recovery results outside QC limits

Laboratory MS/MSD results outside QC limits

LCS resuits outside QC limits

Internal standards (ISs) outside QC limits

Tentatively identified compounds (TICs) (common laboratory contamlnant or artifact not found
in the associated method blank)

~ Systern performance

Greater than 25 percent difference for detected concentrations of single response pesticide
between the two GC columns

Initial calibration verification (ICV) and/or continuing calibration verification (CCV) percent
recovery outside QC limits

ICB and/or CCB contamination outside QC limits or negative ICB/CCB results greater than the
instrument detection limit (IDL) .

lon chromatography plasma (ICP) interference check sample results outs1de QcC Ilmlts
Laboratory duplicate RPD outside QC limits

Laboratory matrix spike resulis outside QC limits

Graphite furnace atomic adsorption (GFAA) duplicate injection outside QC limits

GFAA analytical spike recovery (post-digestion spike) outside QC limits

GFAA correlation coefficient outside QC limits

ICP serial dilution result outside QC limits

incorrect IS was used for quantitation

Bromofluorobenzene (BFB) over 12-hour tune time

Field blank contamination

Performance evaluation mixture %-difference _

Does not meet the retention time (RT) identification criteria

The calibration standard responses do not support the reported detection limit

Common laboratory contaminant(target compound) not found in the associated method blank
The second-column confirmation was not performed

Limited Site Investigation — Final Report
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Table D-3. Volatile Organic Compound Analysis initial Callbration QC Summary: Soll
Wallops Flight Facility, Wallops Island, Virginia

Number Number %RSD Number %RSD Number RRF Number RRF
of ICC Max %RSD Within Qutside Outlier RRF  Min RAF Within Outside
Outilers Analysis *%RSD Control Limit _Control Limits _Control Limits __Range Limit Control Limit_Control Limit*
MEK 2 No Outliers 30 2 0 0.018-0.021 0.05 6 6
Acetone 2 339 30 1 1 No Outliers 0.05 12 0
Methylene chioride 2 31.6 30 1 1 No Outliers 0.05 12 0

ICC - Initial Calibration Curve

*6 RAF per initial calibration (1 per standard + average)
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Table D-4. Volatile Organic Compound Analysis Initial Callbration QC Summary: Water
Wallops Flight Facility, Wallops Island, Virginia

Number Number %RSD Number %RSD_ Number RRE _ Number RRF
ofICC Max %RSD Within Outsido Outller RRF Min RRF Within OQutside
Outliers Analysls %RASD  Controt Limit _Control Limits _ Control Limits _ Range Limit Control Limit _Control Limit*
Acetone 2 30.8 30 1 i 0.038-0.042 0.05 10 2
Trans-1,3-dichloropropene 2 384 30 1 1 No Outliers  0.06 12 0

ICC - Initial Calibration Curve

*8 RAF per Iinitial calibration (1 per standard + average)



Table D-5. Volatile Organic Compound Analysis Continuing Calibration QC Summary: Soll
Wallops Flight Facliity, Wallops Island, Virginia

Number . Number %D Number %D Number RRF  Number RRF
cccC Outller %D %D Within Outside Outlier RRF Min RRF Within Outsid 1
Outllers Analysis Range  Control Limit _Control Limits _ Control Limits _ Range Limit Control Limit _ Control Limit
Acetone 4 -20.7 25 3 1 No Outliers 0.05 4 0
MEK 4 No Outliers- 25 4 0 0.014-0.018 0.05 2 2
Bromomethane 4 26.3 25 3 1 No Outliers 0.05 4 0
1,1,2,2-Tetrachloroethane 4 27.4 25 3 1 No Outliers 0.05 4 0

CCC - Continuing Cafibration Chet
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Table D-6. Volatile Organic Compound Analysis Continuing Calibration QC Summary: Water
Wallops Flight Facllity, Wallops Island, Virginla

Number Number %D Number %D Number. RRF Number RRF
ccce Outller %D %D Within OQutside Outlier RRF  Min RRF Within Outslide

Outliers Analysis Range Control Limit__Control Limits _Control Limits _Range Limit Control Limit __Control Limit
Acetone 5 (-29.4)-(-35.8) 25 2 3 No OQutliers 0.05 5 0
Cls-1,3-dichloropropene 5 -28 25 4 1 No Outliers 0.05 5 0
MEK 5 (-30.1)-(-34.7) 25 3 2 No Outliers 0.05 5 0
Bromomethane 5 -25.8 25 4 1 No Qutllers - 0.05 5 0
Methylene Chloride 5 -27.1 25 4 1 No Outllers 0.05 5 0
MIBK 5 273 25 4 1 No Outliers 0.05 5 0
MNBK 5 -41.7 25 4 1 No Outliers 0.05 5 0
Chloromethane 5 -27.5 25 4 1 No Outliers 0.05 5 0

CCC - Continuing Calibration Chec



Table D-7. Semivolatile Organic Compound Analysis Initial and Continuing Calibration QC Summary: Water and Soil
Wallops Flight Facllity, Wallops Island, Virginia

Number Number Number Number . Number Number

ofICC Max %RSD Within Outside of CCC %D Outlier %D Within Outside
Outliers Analysis %RSD Control Limit Control Limits Control Limits  Analysis Range Limit Control ‘lelt Control Limit -
4-Chloroaniline 2 No Outller 30 _ 2 0 7 27.7-36.9 125 5 2
Pyrene 2. No Outlier 30 2 0 7 -25.8 +25 6 1
4-Nitrophenol 2 No Outlier 30 2 0 7 32.6 125 6 1
Terphenyl-d14 (surrogate) 2 No Outlier 30 2 0 7 -30.6 125 6 1
Nitrobenzene-d5 (surrogate) 2 No Outlier 30 2 0 7 30.2-31.3 25 5 ‘2

ICC - initial Calibration Curve
CCC - Continuing Calibration Check
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Table D-8. Volatile Organic Compounds Analysis Blank Summary: Soil
Wallops Flight Facllity, Wallops Island, Virginia

: Action Number of

Lot Blank ID Contaminant Concentration Level Samples Qualified
208040 BLKS56135 Methylene Chloride 14 140 6
208040 = BLK56135 Trichloroethene 1.5 75 6
208057 BLK56331 Methylene Chloride 8.2 82 8
208057 BLK56331 Trichloroethene 1.6 8 8
208057 BLK56331 Acetone 5.2 52 8
208057 BLK56332 Methylene Chloride 7 70 1
208057 BLK56332 Trichloroethene 1.8 9 1
208126 BLK56362 Methylene Chloride 42 42

o~

208126  BLK56362 Acetone 6.8 68




Table D-9. Volatile Organic Compounds Analysis Blank Summary: Water
Wallops Flight Facility, Wallops island, Virginia

Action ‘Number of
Lot Blank ID Contaminant Concentration Level Samples Qualified

208040 BLK56346 Methylene Chloride 0.91 9.1 7
208040 BLK56405 Methylene Chloride 1.2 12 7
208057 BLK56349 Methylene Chloride 1 10 4
208057 - BLK56537 Methylene Chloride 241 21 4
208057 BLK56346 Methylene Chioride 0.91 9.1 0
208082 = BLK56563 Methylene Chloride 1.7 17 7
208082 BLK56349 Methylene Chloride 1 10 7

W)

w 208126 BLK56537 Methylene Chloride 2.1 21 1
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Table D-10. Metals Analysis Blank Summary: Soil
Wallops Flight Facility, Wallops Island, Virginia
Action Number of
Lot Blank ID Contaminant Concentration Level Samples Qualified
208040  BLK56111 Sodium 67.7 338.5 6
208082 BLK56213 Sodium 7741 385.5 6
208057  BLK56213 Copper 0.27 1.35 2
208057 BLK56213 Zinc ' 774 385.5 9




Table D-11. Metals Analysis Blank Summary: Water
Wallops Flight Facility, Wallops Island, Virginia

Action Number of
Lot Blank ID Contaminant Concentration Level Samples Qualified

208040 BLK56389 Copper 13 6.5 2

208040 BLKS56389 Iron 28 140 1

. 208040 BLK56389 Manganese 0.87 4.35 1

208040 BLK56389 Zinc 7.4 37 4

208040 cCB4 Magnesium 59.1 2955 1

208082 BLK56248 Calcium . 298 1490 2

208082 BLK56248 Magnesium 13.6 68 2

o 208082 BLK56248 Sodium 701 3505 -2
15 208082 BLK56248 - Zinc . 6.5 325 4
208082 CCB5 Arsenic 35 17.6 3

208082 CcCB3 . Thallium . 6 30 3

208082 CCB3 Vanadium 08 4 1

208057 BLK56248 Zinc 6.5 32.5 3

208057 CCB5 1

Arsenic 3.5 175
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Table D-12. Volatile Organic Compound Anhlysls Surrogate Recovery QC Summary: Soll
Wallops Flight Facillity, Wallops Island, Virginia ,

. Total Percent Number Number
Surrogates Number Recovery ' Within Outside
. Analyses® Range Control Limits Control Limits Control Limits
Toluene-d8 34 85-105 84-138 a3 1
Bromofluorobanzene 34 86-118 59-113 34 o
1,2-Dichloroethane-d4 34 84-127 70-121 33 1
1,2-Dichlorobenzene-d4 34 82-106 68-138 34 0

* Soil/Sediment Environmental Samples, MS/MSD Samples, and Method Blanks



Table D-13. Volatile Organic Compound Analysis Surrogate Recovery QC Summary: Water
Wallops Flight Facllity, Wallops Island, Virginia

Total Percent Number Number
Surrogate Number Recovery Within Outside
Analyses* Range Control Limits Control Limits Control Limits
Toluene-d8 50 68-115 88-110 4 97
Bromolluorobenzene 50 81-109 86-115 45 5
1,2-Dichloroethane-d4 60 81-118 76-114 v 48 -2
1,2-Dichlorobenzene-d4 50 76-103 76-134 50 0

* Water Environmental Samples, LCSs, Method Blanks, Field Blanks, Equipment Rinsate Blanks, and Trip Blanks
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Table D-14. Semivolatile Organic Compound Analysls Surrogate Recovery QC Summary: Soll
Wallops Flight Facllity, Wallops Island, Virginia

T T T

Total ~ Percent : Number Number
Surrogates Number Recovery Within Outside
Analyses* Range Control Limits Control Limits Control Limits

Nitrobenzene-d5 ' a0 58-100 23-120 30 o
2-Fluorobiphenyl 30 | 54-103 30-115 _ 30 0
Terphenyl-d14 . 30 56-122 ' 18-137 30 0
Phenol-ds 30 54-89 24-113 30 0
| 2-Fluorophenol 30 46-76 25-121 30 0
2,4,6-Tribromophenol 30 55-115 19-122 30 0

* Soil/Sediment Environmental Samples, Method Blanks, and MS/MSD Samples



Table D-15. Semivolatile Organic Compound Ahalysls Surrogate Recovery QC Summary: Water .
Wallops Flight Facllity, Wallops Island, Virginla

Total Percent - Number Number
Surrogates Number Recovery Within Outside
Analyses* Range Control Limits Control Limits Control Limits

Nitrobenzene-d5 22 87-168 34-114 20 2
2-Fluorobiphenyt _ 22 77-132 43-116 20 2
Terphenyl-d14 22 82-165 33-141 21 1
Phenol-d5 ‘ 22 51-98 10-110 22 0
2-Fluorophenol 22 19-85 21-110 21 1

2,4,6-Tribromophenol . 22 81-141 10-123 21 1

*Water Environmental Samples (including dilution), LCSs, Method Blanks, Field Blanks, and Equipment Rinsate Blanks

t-d
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Tabla D-18, Volatile Organic Compound LCS/1 CSD QC Summary: Soll
Wallops Flight Facllity, Wallops Island, Virginia
ACCURACY PRECISION
- MS/MSD Percent . Percent Number Number MS/MSD Number Number
MSMSD Calculated - Recovery Recovery Within Outside Calculated MAX . RPD Within Outside
Compounds Recoverles Range Control Limits Control Limits Control Limits RPD RPD _ Limit _ Control Limits Control Limits

1,1-Dichiloroethene 6 72-107 59-172 6 0 3 12 22 .- 3 0
Trichioroethene 8 85-107 62-137 ‘ ] 0 3 14 24 3 0
Benzene 6 88-108 66-142 6 0 3 14 21 3 0
Toluene 6 94-102 59-139 6 0 -3 15 21 3 0
Chlorobenzene 8 82-113 : 60-133 6 0 3 10 21 3 .0




Table D-17. Volatile Organic Compound MS/MSD QC Summary: Water
Wallops Flight Facllity, Wallops Island, Virginla

ACCURACY L. PRECISION
MS/MSD Percent Percent . Number Number MS/MSD Number Number
MS/MSD Calculated Recovery Recovery Within Outside Calculated MAX  RPD Within Outside
Compounds Recoverles Range Control Limits Controi Limits Controf Limits RPD APD __ Limit __ Controf Limits Controt Limits

1,1-Dichloroethene 2 85-88 81-145 2 0 1 3 14 1 0
Trichloroethene 2 85-87 71-120 2 o 1 2 14 1 _ 0
Benzene 2 85-86 76-127 2 0 1 1 11 1 0
Toluene 2 8162 76-125 2 0 1 1 13 1 0
Chlorobenzene 2 100 75-130 2 0 1 0 13 1 0

Sr-a
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Table D-18. Semivolatile Organic Compound MS/MSD QC Summary:' Solil
Wallops Flight Facllity, Wallops island, Virginia

ACCURACY . PRECISION
MSMSD Percent Percent Number Number MSMSD , Number Number
MS/MSD Calculated Recovery . -Recovery Within Outside Calculated Max. RPD Within Qutside
Compounds Recoveties Range Control Limits Control Limits Controi Limits RPD APD__ Limit _ Controf Limits Control Limits

Phenot 4 57-94 26-90 2 2 2 10 35 2 0
2-Chlorophenol 4 30-94 25-102 4 -0 2 15 50 2 0
n-Nitroso-di-n-propylamine 4 69-89 41-126 4 0 2 3 38 2 0
4-Chioro-3-methyiphenol 4 80-91 26-103 4 0 2 5 33 2 0
Acenaphthene 4 69-109 31137 4 0 2 0 19 2 0
4-Nitropheno! 4 74-89 11-114 4 0 2 4 50 2 0
2,4-Dinitrotoluene 4 77-129 28-89 2 2 2 2 47 2 0
Pentachlorophenol 4 66-114 17-109 2 2 2 3 47 2 0
Pyrene 4 89-109 35-142 4 0 2 3 36 2 0

ra




Wallops Flight Facility, Wallops Island, Virginla

ACCURACY PRECISION
ms* Percent Percent Number Number Number Number
MS Calculated Recovery Recovery Within Outside Max  RPD Within Outside
Compounds Recoverles Range Controf Limits Control Limits Control Limits RPD . APD® _ Limit®  Control Limits Control Limils

ICP Metals
Aluminum 2 NC 75-126 2 0 2 15 20 2 0
Antimony 2 45.7-72.4 75-125 0 2 2 200 20 2 0
Arsenic 2 98.4-99.1 75-125 2 0 2 8 20 2 0
Barium 2 103.7-111.8 75-125 2 0 2 4.9 20 2 0
Beryliium 2 97.9-99.4 75-125 2 ] 2 3 20 2 0
Cadmium 2 97.2-97.9 75-125 2 ] 2 132 20 2 0
Calcium 2 104.3 75-125 2 0 2 7.8 20 2 0
Chromium 2 103.3-104.9 75-125 2 0 2 1 20 2 0
Cobalt 2 96.7-97.7 75-125 2 0 2 6.3 20 2 0
Copper 2 100-102.1 75-125 2 0 2 0.7 20 2 0
iron 2 NC 75-125 2 0 2 14 20 2 0
Lead 2 95.6-96 75-125 2 0 2 9 20 2 0
Magnesium 2 1125 75-125 2 0 2 3.9 20 2 -0
Manganese 2 97.5 75-125 2 0 2 36 20 2 0
Nickel 2 97.2-98.1 75-125 2 0 2 0.8 ‘20 2 0
Potassium 2 122.4-124.3 75-125 2 0 2 2.1 20 2 0

U Ssefenium 2 88.7-89.5 75-125 2 0 2 20 2 0

£ siver 2 97.3-99.4 75125 2 0 2 20 2 0
Sodium 2 97.4-102.6 75-125 2 0 2 15.2 20 2 0
Thallium 2 91.8-92.2 75-125 2 0 2 20 2 0
Vanadium 2 108.9-112.6 75-125 2 0 2 1.8 20 2 0
Zinc 2 94.4-97.4 75-125 2 0 2 23 20 2 0
AA Metals
Mercury 2 96.3 75-125 2 0 2 4 20 2 0
NC=Not Calculated

“Hf the sampte concentration exceaded the spike concentration by a factor of 4 or more, and the recovery was outsids the limits, the results were not Induded in this summary.

I the sample concentration is greater than 5X the CRDL, the control limit is 35 percent, Howsver, if the sample concentration Is less than 56X the CRADL. the contro limit is 2X the CRDL.
“H either the sample or dupiicats is a nondstect and the other is detected, the RPD is always caiculated as 200. The data are only considered outside the limits If the difference between the nondetecied result

and the detected result is greater than 2X the CRDL.
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NC=Not Calculated

*If the sample concentration exceeded the spike concentration by a factor of 4 or more, and the recovery was outside the limits, the results were not inciuded in this summary.

™11 the sample concentration is greater than 5X the CRDL, the control limit is 35 percent. However, if the sample concentration is less than 5X the CRDL, the control limit is 2X the CROL.
1t sither the sample or duplicass is a nondetect and the cther is detected, the RPD is always calculated as

and the detected result is greater than 2X the CRDL.

200. The data are only considered outside the limits if the difierence beiween the nondetected result
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Table D-20. Metals MS/Duplicate QC Summary: Water
Waliops Flight Facility, Wallops Istand, Virginla
ACCURACY PRECISION
mMs* Percent Percent Number Number Number Number
MS Calculated Recovery Recovery Within Outside Calculated Max RPD Within Outside
Compounds Recoveries Range Control Limits Controt Limits Control Limits RPD APD®  Limit® __ Control Limits Control Limits

{CP Melals

Aluminum 2 98.4-234.3" 75-125 1 1 2 45 20 2 0
Antimony 2 93.2-94.5 75-125 2 0 2 NC 20 2 0
Arsenic 2 92.2-109.2 75-125 2 0 2 NC 20 2 0
Barium 2 91.6-99.4 75-125 2 0 2 7.2 20 2 0
Beryllium 2 91.3-101.7 75-125 2 0 2 9.1 20 2 0
Cadmium 2 93.6-101.3 75-125 2 0 2 NG 20 2 0
Calcium 2 140.9" 75-125 1 1 2 7.2 20 2 0
Chromium 2 90.9-99.7 75-125 2 0 2 4 20 2 0
Cobalt 2 91.1-99.1 75-125 2 0 2 34 20 2 0
Copper 2 92.4-102.9 75-125 2 0 2 25.2 20 2 0
Iron 2 98-119.5 75126 2 0 2 4.4 20 2 0
Lead 2 91.1-98.8 75-125 2 0 2 11.8 20 2 0
Magnesium 2 106.2 75-125 2 0 2 78 20 2 0
Manganese 2 95-103.6 75-125 2 0 2 7.6 20 2 0
Nickel 2 89.9-97.8 75-125 2 o 2 4.8 20 2 0
Potassium 2 102.2-103.8 75-125 2 o 2 45 20 2 0
Selenium 2 87.1-92.8 75-125 2 0 2 NC 20 2 0
Silver 2 98.7-102.9 75-125 2 0 2 NC 20 2 0
Sodium 2 104.3-112.5 75-125 2 [+] 2 10 20 2 [+]

- Thallium 2 . 85.4-90.7 75-125 2 0 2 200 20 2 0
Vanadium 2 94.8-105 75-125 2 0 2 32 20 2 0
Zinc 2 90.7-97.5 75-125 2 0 2 0.9 20 2 0
AA Melals

Mercury 2 99.6-112 75-125 2 0 2 NC 20 2 0
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Table D-21. Volatile Organic Compound Analysis LCS QC Summary: Soil
Wallops Flight Facility, Wallops Island, Virginia

Tbtal Percent Number Number
LCS Number Recovery "~ Within : Outside
Compounds Analyses Range Control Limits Control Limits _~ Control Limits

1,1-Dichloroethene 1 96 59-172 1 0
Trichloroethene 1 84 62-137 1 0
Benzene 1 94 66-142 1 0
Toluene 1 88 59-139 1 0
Chlorobenzene 1 96 60-133 1 0
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Table D-22. Volatile Organic Compound Analysis LCS QC Summary: Water
Wallops Flight Facility, Wallops Island, Virginia
Total Percent Number Number
LCS Number " Recovery v Within Outside
Compounds Analyses Range Control Limits Control Limits Control Limits

1,1-Dichloroethene 5 93-100 61-145 5 0
Trichlorosthene 5 88-110 71-120 5 0
Benzene 5 82-110 76-127 5 0
Toluene 5 85-110 76-125 5 0
Chlorobenzene 5 96-100 75-130 5 0
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Table D-23. Semivolatile Organic Compound Analysis LCS QC Summary: Soll
Wallops Flight Facility, Wallops Island, Virginia

. Total Percent Number Number
LCS Number Recovery Within Outside
Compounds Analyses Range Control Limits  Control Limits  Control Limits

Phenol 2 88-100 26-90 1 1
2-Chlorophenol 2 94-97 25-102 2 0
n-Nitroso-di-n-propylamine 2 91-106 41-126 2 0
4-Chloro-3-methylphenol 2 88-103 26-103 2 0
Acenaphthene 2 91-106 31-137 2 0
4-Nitrophenol 2 88-97 11-114 2 0
2,4-Dinitrotoluene 2 97-124 28-89 0 2
Pentachiorophenol 2 94-103 17-115 2 0
Pyrene 2 97-118 35-142 2 0

v
3
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Table D-24. Semivolatile Organic Compound Analysis LCS QC Summary: Water
Wallops Flight Facility, Wallops Island, Virginia

Total Percent Number Number
LCS Number Recovery Within Outside
Compounds ~ Analyses Range Control Limits Control Limits Control Limits

Phenol ‘ 2 88-95 12-110 2 0
2-Chlorophenol 2 81-100 27-133 2 0
n-Nitroso-di-n-propylamine 2 73-77 41-116 2 0
4-Chloro-3-methyiphenol 2 74-110 23-97 1 1
Acenaphthene 2 90-94 46-118 2 0
-4-Nitrophenol 2 72-96 (10-80) 1 1
2,4-Dinitrotoluene 2 97-100 24-96 2 0
Pentachlorophenol 2 91-110 9-103 1 1
Pyrene 2 91-110 26-127 2 0




Table D-25. Metals Analysis LCS QC Summary: Soil
Wallops Flight _Facillty, Wallops Island, Virginia

Total Percent Number Number
LCS Number Recovery Within Outslide
Compounds Analyses Range Control Limits Control Limits _ Control Limits

ICP Metals
Aluminum 2 94-100.2 80-120 2 0
Antimony 2 95.6-97.3 80-120 2 0
Arsenic 2 94.9-955 80-120 2 0
Barium 2 95-99 80-120 2 0
Beryllium 2 96.5-99.5 80-120 2 0
Cadmium 2 97.3-99.6 80-120 2 0
Calcium 2 98.6-102.3 80-120 2 0
Chromium 2 97.5-99.1 80-120 2 0
Cobalt 2 96.3-98.2 80-120 2 0
o Copper 2 96-102.3 80-120 2 0
r fron 2 97.1-99.2 80-120 2 0
Lead 2 95.8-97.7 80-120 2 0
Magnesium 2 93.6-94 80-120 2 0
Manganese 2 97.8-100.9 80-120 2 0
- Nickel 2 96.8-96.8 80-120 2 0
Potassium 2 93.3-93.9 80-120 2 0
Selenium 2 90-91.5 80-120 2 0
Silver 2 95.8-101.5 80-120 2 0
Sodium 2 101.6-104 80-120 2 0
Thallium 2 89.2-93.3 80-120 2 0
Vanadium 2 97.5103.1 80-120 2 0
Zinc 2 97.2-98.2 80-120 2 0

AA Metals
Mercury 2 98.3 80-120 -0
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Table D-26. Metals Analysis LCS QC Summary: Water
Wallops Flight Facility, Wallops Island, Virginia
. Total " Percent . Number Number
LCS Number Recovery Within Outside
Compounds Analyses Range Control Limits Control Limits Control Limits
ICP Metals
Aluminum 2 95.4-102.6 80-120 2 0
Antimony 2 82.8-92.2 80-120 2 0
Arsenic 2. 95.5-99.3 80-120 2 0
Barium 2 88.9-96.3 . 80-120 2 0
Beryllium 2 88.8-99.1 80-120 2 0
Cadmium 2 91.9-101.4 80-120 2 0
Calcium 2 100.2-109.9 80-120 2 0
Chromium 2 89.1-98.5 80-120 2 0
Cobalt 2 89.2-98.1 80-120 2 0
Copper 2 90.9-101.8 80-120 2 0
lron 2 92.6-100.5 80-120 2 0
Lead 2 89.9-98.7 80-120 2 0
Magnesium 2 89.3-99.2 80-120 2 0
Manganese 2 90.6-99.7 80-120 2 0
Nickel 2 88.3-95.3 80-120 2 0
Potassium 2 101.5-103.7 80-120 2 0
Selenium 2 88.5-92.1 80-120 2 0
Silver 2 94.1-101.5 80-120 2 0
Sodium 2 98.7-115.7 80-120 2 0
Thallium 2 87.7-107.3 80-120 2 0
Vanadium 2 92.3-102.6 80-120 2 0
Zinc 2 89.6-98.2 80-120 2 0
AA Metals
Mercury 2 80-120 2 0

97.3-104




Table D-27. Trip Blank Results — Data Summary Tables

Wallops Flight Facility, Wallops Island, Virginia

Sie ID SB-IWL-01 SB-IWL-04 SB-WWP-01 SB-WWP-01
Field Sample Number SAICTBO1 SAICTBO2 SAICTBO03 SAICTBO4
Site Type TRIP TRIP TRIP TRIP
Collection Date 08/06/02 08/08/02 08/08/02 08/16/02
Depth (1) 0.00 0.00 0.00 0.00
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL
Acetone ugl 5 39 J TN i3 J 87 J
Carbon Disulfide ugh 1 08 J a7 J 074 J 1 U
Methylens Chioride  ugl 1 14 W 5 W 53 W 28 U
D-56
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Table D-28. Equipment Rinsate Blank Results - Data Summary Tables
Wallops Flight Facility, Wallops Island, Virginia

b

-

L
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-

Site 1D SB-CDL-03 SB-WWP-03
Field Sample Number SAICRB02 SAICRBO1

Site Type RNSW RNSW
Coliection Date 08/08/02 08/08/02
Depth (ft) 0.00 0.00
METALS(6010) -
Parameter Units RL

Antimony ugh. [] 25 W 6 J
Arsenic ugl. 10 34 U 46 U
Calcium ugl. 1000 280 U 272 U
Chrornium uglL 10 i3 U 21 B
Cobait ught 50 06 U 093 J
Copper uglL 10 27 B 25 U
Magnesium ugl. 1000 573 U 491 U
Manganese ugll. 15 07 U 088 B
Potassium ug/. 1000 257 B 9.3 B
Sliver ugh 10 06 U 25 B
Sodium ug. 1000 857 U 1350 U
Vanadium ugl 50 07 U 24 VU
zZinc ugh 20 4 U 76 U
SEMIVOLATILE ORGANIC COMPOUNDS(8270)

Paramaeter Units AL ‘

Di-n-Butyl Phthaiate ught 10 12 U 2 J
VOLATILE ORGANIC COMPOUNDS(8260)

Parameter Units AL

Acetone uglL 5 5 U 33 J
Carbon Disulfide ugh 1 13 1.2 J
Methylene Chioride ugh 1 74 W 6 W
Toluene uglL 1 v 0s2 J

D-57



Table D-29. Field Blank Results - Data Summary Tables
Wallops Flight Facility, Wallops Island, Virginia

Site ID DIWATER GEOWATER
Field Sampie Number SAICO1 SAICO1
Site Type FBLK FBLK
Collection Date 08/06/02 08/06/02
_Depth (it) 0.00 0.00
METALS(65010) -
Parameter Units RL
Barium ugl 200 05 U 242
Calcium uglL 1000 164 U 27500 J
Copper uglL 10 14 U 393
Magnesium ugL 1000 171 U 9400
Manganese 15 07 U 15 U
Potassiumn ugll. 1000 ] 343 B 1950
Sodium ugl. 1000 514 J 16400 J
Zinc ug/L 20 76 U 170
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL )
Bromodichloromethane  ug/lL 1 1 W 2 J
* Chloroform ; uglL 1 1 W 52 J
Dibromochioromethane uglt 1 1 W 06 J
Methyiene Chioride uglL 1 1 W 1 W
D-58
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Field QC Blank Results Footnotes
Wallops Flight Facility, Wallops Island, Virginia

Footnotes:

B~ Metals: Reportad value was less than the contract required dataction imit, but greater than or equal to the Instrument detection fimit.

B~ Organics: Analyte was found in the associated method biank. Validation of the data did not resuit in this compound being quailfied as nondelact due to blank contamination.
Therefore, this result s considered to be site retated.

D - The value for the larget analyte was calculated from a dilution.

E - Metals: The reported value is estimated because of the presenca of interferents.

E - Organics: Concentration range exceeded for this analyte.

J~ Valua Is sstimaled.

N - Matals: Spiked sample y not within 1 limits.

N - Organics; Tentetively identitled compound based on mass spectral library search.

P - Thera is greater than 25 psrcent dilterence for detected concentrations betwesen the two GC columns for the associated pesticide/PCB target analyte.

R - Value is rejected. )

U - Compound was analyzed for but not detected.

UJ - Compound was analyzed for but not detected and is considered an estimate.

X - The mass speckum does not meet EPA CLP criteria for confirmation, but compound presence !s strongly suspected.

* - Duplicate analyds not within control limits,

N/A ~ Compound nat analyzed for.

NF — Data not found.

AL - Reporting Limit for each method. For SW846 methods, the samples are reported down (o the method detection limit (MDL). For metals, the samples are reporied down to

the Instrument detection limit (iDL).
MDL ~ Method Detection Limit,
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Table E-1. Field Blank Results - Data Presentation Tables
Wallops Flight Facility, Wallops Island, Virginia

Site ID DIWATER GEOWATER
Field Sample Number SAIC01 SAIC01
Site Type FBLK FBLK
Collection Date 08/06/02 08/06/02
Depth (ft) 0.00 0.00
METALS(6010)
P Units RL
Aluminum wg/L 200 309 U 308 VU
Antimony ug/l. 6 25 U 25 U
Arsenic ug/l 10 34 U 34 U
Barium ug/L 200 05 U 24.2°
Beryllium ug/t. 5 0.t U 01 U
Cadmium ug/l 5 03 U 03 U
Calcium ug/lL 1000 164 U 27500 J
Chromium ug/l 10 - 13 U 13 U
Cobalt uglL 50 06 U 06 U
Copper ug/l. 10 14 U 393
Iron ug/t. 100 243 U 243 U
Lead ug/L 3 16 U 18 U
Magnesium ug/L 1000 174 U 9400
Manganese ug/t 15 07 U 1.5 U
Nicke} ug/t 10 11 U i1 U
Potassium ug/t. 1000 43 B 1950
Selenium ug/L 5 35 u as v
Silver ug/L 10 06 U 06 U
Sodium ug/l. - 1000 : 514 J 16400 J
Thallium ug/L 10 27 U 27 U
Vanadium ug/L 50 07 W 07 W
Zinc ug/L 20 76 U 170
METALS(7470} .
Parameter Units RL
Mercury ug/l 0.2 01 U 01 U
VOLATILE ORGANIC COMPOUNDS(8280)
Parameter - Units RL
1,1,1-Trichloroethane ugiL 1 1 W 1 U
1,1,2,2-Tetrachloroethane ug/L 1 1 W 1 W
1,1,2-Trichloroethane ug/L. 1 1 W 1 W
1,1-Dichloroethane ug/L 1 1 W 1 W
1,1-Dichioroethene ug/L 1 Ul 1 W
1,2-Dichloroethane ug/L 1 1 W 1 W
1,2-Dichloropropane ug/l 1 1 W 1 W
2-Hexanone ug/L 5 5 u s uw
Acetone ug/t. 5 5 Ut 5 W
Benzene ug/L 1 1 W 1 W
Bromodichloromethane ug/L 1 1 W 2 J
Bromoform uglt. 1 1 W 1 W
Bromomethane ug/L 1 1 W 17 W
Carbon disulfide ug/L 1 1 W 1 W
Carbon Tetrachloride ug/l 1 1 W 1 W
Chiorobenzene ug/l 1 1 W 1 W
Chioroethane ug/L 1 oW 1w
Chioroform ug/l 1 1 W 52 J
Chioromethane ugfL 1 1 W 1 W
cis-1,2-Dichloroethene ug/l 1 T W 1 W
cis-1,3-Dichloropropene ug/L 1 1 W 1 W
Dibromochioromethane ug/L 1 1 U 06 J
Ethylbenzene ug/L 1 1 W 1 W
m-and/or p-Xylene ug/lL 1 1 W 1 W
Methyi ethyl ketone ug/L 5 5 W 5 W
Methy! isobutyt ketone ug/L 5 5 U 5 W
Methylene Chioride uglL 1 1 U 1w
o-xylene ug/L 1 1w 1 W
Styrene uglL 1 1w 1w
Tetrachioroethene ug/L 1 1 W 1 W
Toluene ug/L 1 1 W 1 W
trans-1,2-Dichioroethene ug/l 1 1 W 1 W
trans-1,3-Dichioropropene ug/L 1 1w 1 W
Trichloroethene ug/lL 1 1T W 1T W
Vinyl Chioride ug/L 1 1w 1. W



Table E-1. Field Blank Results - Data Presentation Tables
Wallops Flight Facility, Wallops Island, Virginia (Continued)

Site 1D DIWATER "GEOWATER

Field Sample Number SAICO1 SAICO1

Site Type FBLK FBLK

Coliection Date 08/06/02 . 08/06/02

Depth (ft) 0.00 0.00

SEMIVOLATILE ORGANIC COMPOUNDS(8270)

Parameter Units RL

1.2.4-Trichiorobenzene ug/l 10 12 U " u

1.2-Dichlorobenzene ug/L 10 122 U ' 1 U

1.3-Dichlorobenzene ug/L 10 12 UV 11 U

1,4-Dichlorobenzene ug/L 10 12 U 1 U

2.4,5-Trichioropheno! ug/L 20 12 U 1 U

2.4 6-Trichiorophenol ug/L 10 12 U 1 U

2 4-Dichlorophenol ug/L 10 12 U 1 U

2,4-Dimethyiphenol ugft. 10 i2 U 1 U T
2,4-Dinitrophenol ugiL 20 24 U 2 U

2,4-Dinitrotoluene ugiL 10 122 Vv 1 U
2,6-Dinitrotoiuene ug/L 10 12 U " u

2-Chloronaphthalene ug/L 10 12 U M1 U

2-Chiorophenol ug/L 10 12 U " u )
2-Methyinaphthalene vg/L 10 12 U 1 U

2-Methyiphenol ug/l. 10 12 U 1 U :
2-Nitroaniline g/l 10 12 U i1 U

2-Nitrophenol ug/l. 10 12 U " v

3,3-Dichlorobenzidine ug/L 20 24 U 2 U

3-Nitroanitine ug/l. 10 12 U " U

4,6-Dinitro-2-cresol ugiL 20 24 U 2 U ;
4-Bromophenyl phenyl ether ug/L 10 2 U 11 U

4-Chioro-3-methyiphenol ug/L 10 12 Vv 1 U

4-Chloroaniline ug/l 10 2 U 1M U -
4-Chiorophenyl phenyl ether ug/L 10 12 U 1 U

4-Methyiphenol ug/l 10 12 U 1M U ,
4-Nitroaniline ug/l 10 12 U i1 U

4-Nitrophenol ught 20 24 U 2 U ’
Acenaphthene ug/t. 10 2 U 1 U ]
Acenaphthyiene ug/l. 10 2 U 1 U

Anthracene ug/l 10 2 U 1 U :
Benzo(ajanthracene ug/L 10 12 U 11 U

Benzo(a)pyrene ug/l 10 12 U 1M1 U

Benzo(bluoranthene ug/L 10 2 U 1M1 U

Benzo(g,h,i)perylene ug/L 10 2 U 1 U

Benzo(k)fiuoranthene ug/L 10 12 U M1 U !
bis(2-chioroethoxy) methane  ug/L. 10 2 U M U

bis(2-Chioroethyi) Ether ugiL 10 12 U 1 U

bis(2-chioroisopropyl) ether ug/l 10 12 U 1 U )
bis(2-Ethythexyl)phthalate ugfl. 10 12 Vv 1 U

Butyibenzyl phthalate ug/L 10 122 U 1 U .
Carbazole ug/l 10 12 U 1 U

Chrysene ug/L 10 122 U 1M1 U

Dibenzo(a,h)anthracene ugiL 10 12 U it U

Dibenzofuran ugh. 10 12 U 1 U

Diethyl phthaiate vg/L 10 12 U 1M1 U

Dimethyt phthalate ugiL 10 12 U 1 U

Di-n-butyl phthalate ugiL 10 12 U 1 U

Di-n-octyl phthalate wg/ll. 10 12 U 1 U -
Fluoranthene ugiL 10 12 U 1 u

Fiuorene ug/L 10 12 U "M u

Hexachiorobenzene ugiL 10 12 U 1" U

Hexachiorobutadiene ug/ll 10 122 U 1 U

Hexachlorocyciopentadiene ug/L 10 12 .U 1M U .
Hexachioroethane ug/L 10 2 U 1 U

Indeno(1,2,3-cd)pyrene ug/l 10 12 U 1M1 U

isophorone . ug/L 10 2 U 1M1 U

Naphthalene ug/l. 10 2 U 11 U -
Nitrobenzene ug/l 10 12 U " u .
N-Nitrosodi-n-propylamine ug/L 10 2 U 1 U

N-Nitrosodiphenylamine ug/L 10 2 U 1M U

Pentachiorophenol ug/L 20 24 U 2 U

Phenanthrene ug/l 10 12 U 11 U

Phenol uglL 10 12 U "M u

Pyrene ugfl. 10 12 W 1"m v [
E-2 t
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Table E-1. Field Blank Results - Data Presentation Tables
Wallops Flight Facility, Wallops Island, Virginia (Continued)

Footnotes:

B — Metals: Reporied value was less than the contract required detection limit but greater than or equal to the instrument detection limit.
‘B~ Organics: Analyte was found in the associated method biank. Validation of the data did not result in this compound being qualified as nondetect due to
biank contamination. Therefore this result is considered to be site related.
D - The value for the target analyte was caiculated from a dilution.
E - Metals: The reported value is estimated because of the presence of interferents.
E - Organics: Concentration range exceeded for this analyte.
J = Value is estimated. ) *
N - Metals: Spiked sample recovery not within control limits.
N - Organics: Tentatively identified compound based on mass spectral library search.
P - There is greater than 25% difference for delected concentrations between the two GC columns for the associated pesticide/PCB target analyte.

R — Value is rejected.

U — Compound was analyzed for but not deiected.

UJ - Compound was analyzed for but not detected and is considered an estimate.

X - The mass spectrum does not meet EPA CLP criteria for confirnation, but compound presence is strongly suspected.

* - Duplicate analysis not within control limits.

N/A — Compound not analyzed for.

NF - Data not found.

RL - Reporting Limit for each method. For SWB46 methods, the sampies are reponed down to the method detection limits (MDL). For metals, the sampies
are reported down to the instrument detection limit (IDL).

MDL ~ Method Detection Limit.

SAICXXR — An SAIC field sampie number followed by an °R" designates a recoliected sample.
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SURVEY DATA
SitelD | Site | Northing | Easting
SB-WWP-002 | WWP | 4199762.648 | 4199762.648
SB-WWP-001 | WWP | 4199756.826 .| 4199756.826
SB-IWL-004 | WIL | 4197007.559 | 4197007.559
SB-IWL-003 | WIL | 4196945.469 | 4196945.469
SB-IWL-002 | WIL | 4196882.308 | 4196882.308
SB-IWL-001 WIL | 4196922.988 | 4196922.988
SB-CDL-003 | CDL | 4199912.031 | 4199912.031
SB-CDL-002 | CDL | 4199953.418 | 4199953.418
SB-CDL-001 | CDL | 4199990.101 | 4199990.101
SB-WWP-003 | WWP | 4199734.084 | 4199734.084
SW-UST-001 | UST | 4199918.834 | 4199918.834
SW-UST-002 | UST | 4199918.834 | 4199918.834
SW-UST-003 | UST | 4199921.480 | 4199921.480
SW-UST-004 | UST | 4199921.216 | 4199921.216
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Table G-1, Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia

Created on 11/7/2002

Sile ID SB-WWP-01 SB-WWP-01 SB-WWP-01 SB-WWP-01 SB-WWP-02 SB-WWP.02 SB-WWP-02
Fleld Sample Number SAICO1 SAICO1R SAIC02 SAICO2R SAICO1 SAIC01D SAICO1DR
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date " 08/08/02 - 08/18/02 08/08/02 08/16/02 08/08/02 08/08/02 08/16/02
Depth {ft) - 0.00 0.00 0.50 0.50 0.00 0.00 0.00
METALS(8010)
P Units RL
Aluminum MG/KG 20 5110 N/A 5630 N/A 4770 4520 N/A
" Anfimony MG/KG 08 025 W N/A 023 W NA 12 W 11 W N/A
Arsenic MG/KG 1 2.2 N/A 24 NIA ‘23 8 23 8 N/A
Barium MG/KG 20 241 N/A 18.1 N/A 7.7 38.8 N/A
Beryllium MG/IKG 05 0.2 N/A 0.18 N/A 018 B 018 B N/A
Cadmium MG/KG 05 008 B N/A 002 VU N/A 4 4 N/A
Calcium MG/KG 100 541 . N/A 224 N/A 6240 9750 N/A
Chromium MG/KG 1 53 N/A N N/A 8.1 1.7 N/A
Cobait MG/KG 5 12 N/A 1 NIA 14 U 12 U N/A
Copper MG/KG 1 28 N/A 1.7 N/A 14.9 14.5 N/A
fron MG/KG 10 3850 N/A 3300 N/A 3870 3750 N/A
Lead MGIKG 0.3 8.2 N/IA 27 N/A 38.2 353 N/A
Magnesium MG/KG 100 450 N/A 300 N/A 664 558 N/A
Manganese MG/KG 15 113 N/A 536 N/A 73.5 3.5 N/A
- Nicke! MG/KG 1 271 J N/A 2 J N/A 46 J 42 J N/A
Potassium MG/KG 100 281 N/A 203 N/A 231 U 219 U N/A
Selenium MG/KG 05 025 U N/A 023 U N/A 12 U 1.1 U N/A
Silver MG/KG 1 008 U N/A 005 U N/A 2 21 NIA
Sodium MGIKG 100 679 W N/A 642 W N/A 951 W 110 WJ N/A
Thallium MG/KG 1 055 U N/A 05 U NIA 28 U 25 U N/A
Vanadium MG/KG 5 10.9 N/A 7.2 N/A 8.6 8.2 N/IA
Zinc MG/KG 2 16.4 N/A 58 NA 775 762 N/A
METALS(7471)
Parameter Units RL )
Mercury MG/KG 0.1 0.2 N/A 0.04 N/A 23 28 N/IA
SEMIVOLATILE ORGANIC COMPOUNDS{B__'A’_@)
Parameter Units . )
1,2 4-Trichlorobenzene ug/kg 330 a0 U N/A 3B U N/A 350 U 350 U N/A
1,2-Dichlorobenzene ug/kg 330 350 U © NIA 350 U N/A KL B0 U N/A
1.3-Dichiorobenzene ug’kg 330 B0 U N/A 350 U N/A as0 U 30 U N/A
1,4-Dichlorobenzene ug/kg 330 350 U N/A 350 U N/A 350 U 2 Y N/A
2.4,5-Trichlorophenol ug/kg 660 350 U N/A 0 U N/A 350 U .350 U N/A
2,4,6-Trichlorophenol ug/kg 330 30 U N/A aso u N/A 3B U -350 U N/A
2,4-Dichlorophenol uglkg 310 350 U N/A 30 U . NIA as0 U s U N/A
2,4-Oimethyiphenol ug/kg 330 3/ U N/A 30 U N/A 330 U 350 U N/A
2 4-Dinitrophenol uglkg 660 690 U N/A 710 U N/A 890 U 700 U N/A
2,4-Dinitrotoluene ug/kg 330 350 U N/A 350 U N/A 0 U 350 U N/A
2.8-Dinitrotoluene ug/kg 330 B0 U N/A 3% U N/A 350 U 350 U N/A
2-Chioronaphthalens ugrkg 330 a0 U N/A 350 U N/A 350 U s u NI/A
2-Chlorophenol uglkg 330 350 U N/A B0 U N/A 350 U 0 U N/A
2-Methyinaphthalene ug/kg 330 350 U N/A as0 u N/A 50 U 350 U N/A
2-Methylpheno! ug/kg 330 350 U N/A 350 U N/A aso U 350 U N/A
2-Nitroaniline ugrkg 330 350 U N/A 350 U N/A 350 U 30 U N/A
2-Nitrophenol ug/kg 330 30 U N/A B0 U N/A 350 U 350 U N/A



Table G-1. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-WWP-01 SB-WWP-01 ~ SB-WWP-01 SB-WWP-01 SB-WWP-02 SB-WWP-02 SB-WWP-02
Field Sample Number SAICO1 SAICO1R SAIC02 ) SAICO2R SAICO1 SAICO1D SAICO1DR
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date 08/08/02 08/16/02 08/08/02 08/18/02 08/08/02 08/08/02 08/16/02

Depth (1) 0.00 0.00 . 0.50 0.50 0.00 0.00 0.00
3,3"-Dichlorobenzidine ug/kg 660 690 U N/A M0 U N/A 680 U 70 U N/A
3-Nitroanilina uglkq 330 350 U N/A 350 U N/A ) 30 U 30 U :;;A\
4 8-Dinitro-2-cresol ug/kg 660 690 U N/A 710 U N/A 690 U 700 U NIA
4-Bromophenyl phenyl sther ug/kg 330 aso u NIA 3%0 U N/A 350 U 350 U NA
4-Chiloro-3-methylphenol uglkg 230 350 U NIA 350 U NIA %0 v 30 U

4-Chloroaniline ug/kg 330 B0 W N/A 30 W N/A s uw B0 W N/A
4-Chiorophenyl phenyl ether . ug/kg 330 350 U N/A 350 U N/A 350- U 350 U N/A
4-Methylphenot ug/kg 330 s U NA i a0 U NIA B0 U 350 U N/A
4-Nitroanitine uglkg 330 350 U N/A as0 u NIA as0 v 0 U N/A
4-Nitrophenol ugfkg 880 . 690 U N/A 710 W NIA 690 UJ 700 W N/A
Acenaphthene uglkg 330 a0 U N/A 350 U N/A 50 U 30 U N/A
Acenagphthylene ug/kg 330 B0 U N/A B0 U N/A 30 U 30 U N/A
Anthracene uglkg 330 B0 U N/A 350 U N/A 350 U 30 U N/A
Benzo(a)anthracens ug/kg 330 350 U N/A 50 U N/A 350 U B U N/A
Benzo(a)pyrene uglkg 330 as0 v N/A 350 U N/A M J 350 U N/A
Benzo(b)fluoranthene ug/kg 330 350 U N/A 30 U N/A 350 U 350 U N/A
Benzo(g,h,\)perylene ug/kg 330 350 U N/A 350 U NIA 350 U 350 U N/A
Benzo(k)luoranthene . ug/kg 330 350 U N/A as0 v N/A 350 U 350 U N/A
bis(2-chioroethoxy) methane ug/kg 330 a0 u N/A 350 U N/A 350 U 30 U N/A :
big(2-Chloroathyl) Ether ugfkg 330 350 U N/A 30 U N/A a0 U B0 U N/A
' bis(2-chioroisopropyi) ether ug/kg 330 350 U N/A B0 U N/A 350 U 3% U N/A
bis(2-Ethylhexylphthalate ughg 330 350 U N/A B0 U N/A 350 U 350 U N/A

Q Butylbenzyl phthalate ugfkg 330 3/ U N/A 350 U N/A 350 U 50 U NIA

o Carbazole ug/kg 330 350 U NA - 350 U N/A aso u 350 U N/A
Chrysens ugfkg 330 B U NIA 3/ U N/A 85 ) 88 J N/A
Dibenzo(a h)anthracens uglkg 330 350 U N/A 350 U N/A 350 U 350 U N/A
Dibenzofuran ug/kg 330 . 30 U N/A 350 U N/A 350 U 350 U N/A
Diethy! phthalate ug/kg 330 s U N/A as0 u N/A 350 U s U N/A
Dimethyl phthalate ug/kg 330 350 U N/A . 350 U N/A . 350 U B0 U N/A
Di-n-butyl phthalate uglkg 330 B0 U N/A 350 U N/A 350 U 30 U N/A
Di-n-octyl phthalate ug/kg 330 350 U N/A 350 U N/A 0 U 30 U N/A
Fluoranthene ugl/kg 330 350 U N/A 350 U N/A 350 U 350 U N/A
Fluorene ug/kg 330 350 U N/A B0 U N/A 350 U 350 U N/A
Hexachlorobsnzene uglkg 330 as0 v N/A 350 U N/A 30 U 30 U N/A
Hexachlorobutadiene uglkg 330 350 U N/A 350 U N/A 350 U 350 U N/A
Hexachlorocyclopentadiene ug/kg 330 ase U N/A w0 U N/A w0 U s U N/A
Hexachloroethane uglkg 330 B0 U N/A 350 U ~ NiA 350 U 350 U N/A
indeno(1,2,3-cd)pyrene - ug/kg 330 0 U N/A 350 U N/A 350 U as0 U N/A
Isophorone ug/kg 330 s U N/A -350 U N/A 30 U ‘0 U N/A
Naphthalene uglkg 330 350 U N/A 350 U N/A 30 U 30 U N/A
Nitrobenzene uglkg 330 3% U N/A 30 U N/A 350 U 30 U N/A
N-Nitrosodi-n-propylamine ug/kg 330 ’ 30 U NA 350 U N/A aso u 35 U " NIA
N-Nitrasodiphenylamine ug/kg 330 350 U N/A 350 U N/A 350 U 30 U N/A
Pentachlorophenol ug/kg 660 690 U N/A 70 U N/A 880 U 700 U N/A
Phenanthrens ug/kg 330 350 U N/A B0 U N/A : 350 U 350 U N/A
Phenot ug/kg 330 B0 U N/A 350 U N/A 350 v 350 U N/A
Pyrene uglkg 330 350 U N/A 30 U N/A 350 U 50 U N/A

Created on 11/7/2002
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Table G-1. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-WWP-01 SB-WWP-01 SB-WwWP-01 SB-Wwp-01 SB-WWP-02 SB-WWP-02 SB-WWP-02
Field Sample Number SAICO1 SAICOIR SAIC02 SAICO2R SAICO SAICO1D SAICO1DR
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date 08/08/02 08/16/02 08/08/02 08/16/02 08/08/02 08/08/02 08/16/02
Depth (ft) 0.00 0.00 0.50 0.50 0.00 0.00 0.00
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL .
1,1.1-Trichloroethane ug/kg 5 N/IA 53 U N/A s2 U N/A N/A 74 U
1,1,2,2-Tetrachiorosthane ug/kg 5 N/A 53 W N/A 52 W N/A NIA 74 U
1,1,2-Trichloroethane ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
1,1-Dichloroethane ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
1,1-Dichloroethene uglkg 5 N/A 53 U N/A 52 U N/A N/A 74 U
1,2-Dichloroethane ug/kg 5 N/A 53 U NIA 52 U N/A N/A 74 U
1,2-Dichioropropane ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
2-Hexanone ug/kg 10 N/A 1 U N/A 10 U N/A N/A 15 U
Acetone ug/kg 10 N/A a7 U N/A 61w N/A N/A 68 W
Benzene uglkg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Bromodichioromethane uglkg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Bromoform uglkg ] N/A 53 U N/A §2 U N/A N/A 74 U
Bromomethane ug/kg 5 N/A 53 W N/A 52 W N/A N/A 74 U
Carbon disulfide ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Carbon Tetrachloride uglkg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Chlorobenzene ug/kg 5 N/A 53 U N/A 52 U NIA N/A 74 U
Chiorosthane ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Chloroform ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Chioromethane uglkg 5 N/A 53 U N/A 52 U N/A N/A 74 U
cis-1,2-Dichloroethene ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
cis-1,3-Dichloropropene uglkg H] N/A 53 U N/A 52 U N/A N/A 74 U
Dibromochloromethane ug/kg 5 N/A 53 U N/A 52 U N/A NIA 74 U
Ethylbenzene uglkg H N/A 53 U N/A - §2 U N/A N/A 74 U
m-and/or p-Xylene ug/kg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Methy! ethyl ketone ug/kg 10 N/A 10 J N/A 88 J N/A N/A 15 U
Methyl isobutyl ketone ug/kg 10 NIA 11 U N/A 10 U N/A N/A 15 U
Methylene Chioride ug/kg 5 N/A 53 U N/IA 52 U N/A N/A 74 U
o-xylene uglkg 5 N/A 53 U N/A 52 U N/A N/A 74 U
Styrene ug/kg 5 N/A §3 U N/A 52 U N/A N/A 74 U
Tetrachloroethene uglkg 5 N/A 53 U N/A 52 U N/A NIA 74 U
Toluens ug/kg ] N/A §3 U N/A 52 U N/A N/A 74 U
trans-1,2-Dichloroethene uglkg 5 NiA 53 U N/A 52 U N/A N/A 74 U
trans-1,3-Dichloropropene ug/kg 5 N/A 653 U N/A §2 U N/A N/A 74 U
Trichloroethene ug/kg 5 N/A 53 U NIA 52 U N/A N/A 74 U
Vinyl Chloride uglkg 5 NIA 83 U N/A 52 U N/A N/A 74 U

Created on 11/7/2002



Table G-1. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
" Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-WwpP-02 SE»WWP-OZ SB-WWP-02 SB-WWP-03 SB-wwpP-03 SB-WWP-03 SB-WWP-03
Field Sample Number SAICO1R SAICD2 SAICO2R SAICO1 SAICO1R SAIC02 SA|C02:
Site Type BORE BORE BORE BORE BORE BORE BOR
Collection Date 08/18/02 08/08/02 08/16/02 08/08/02 08/16/02 08/08/02 08/16/02
Depth (ft) 0.00 3.50 3.50 0.00 0.00 0.50 0.50
METALS(6010)
Parameler - Units RL :
Aluminum MG/KG 20 N/A 14300 N/A 8700 N/A 6220 N/A
Antimony MG/KG 0.6 N/A 026 W N/A 108 W N/IA : 12 J N/A
Arsenlc’ MG/KG- 1 - NIA 19 NIA 71 8 NIA 34 NIA
Barium MGIKG 20 N/A 818 NIA 483 NIA 285 NIA
Beryllium MG/KG 05 N/A 0.68 N/A 049 B ' N/A 0.37 N/A
Cadmium MGKG 05 N/A 017 B N/A [ X)) N/A 84 NIA
Calcium MG/KG 100 N/A 1110 N/A 8480 N/A 4090 . N/A
Chromium MG/KG 1 N/A 138 N/A 81.3 N/A 8.2 N/A
Cobalt MG/KG 5 N/A 4.1 N/A 49 N/A 2.7 N/A
Copper MG/KG 1 N/A 6.9 NIA 221 N/A 146 N/A
fron MG/KG 10 N/A . 9920 N/A 53200 N/A | 18800 N/A
Lead MGIKG 0.3 N/A 143 N/A 883 N/A 588 N/A
Magnesium MG/IKG 100 N/A 1330 N/A 1450 N/A 1080 N/A
Manganese MG/KG 15 N/A 118 N/A 632 N/A 237 N/A
Nicke! MGIKG 1 N/A 79 J N/A 188 J N/A 109 J N/A
Potassium MG/KG 100 N/A 485 N/A 408 N/A . 308 N/A
Selenium MG/KG 05 N/A 026 U N/A 28 8B N/A i1 B N/A
Sliver MG/KG 1 N/A 0068 U N/A 144 N/A 103 N/A
Sodium MG/KG 100 N/A . 126 UJ N/A 118 W N/A . 828 U N/A
Thallium MG/KG 1 N/A 058 U N/A 33 v NIA 12 U N/A
Q Vanadium MG/KG 5 NIA 20.9 NIA 234 N/A 1.6 N/A
IS Zing MG/KG 2 N/A §8.2 NA 1180 N/A 748 N/A
METALS(7471)
Parameter Units RL
Mercury MG/KG 0.1 - N/A 0.21 N/A 32.2 N/A 243 N/A
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter Units RL
1,2 4-Trichlorobenzene uglkg 330 N/A 370 U NIA 430 U N/A 400 U NIA
1,2-Dichiorobenzene ug/kg 330 N/A 370 U NIA 430 U N/A 400 U N/A
1,3-Dichlorobenzene uglkg 330 NA an v N/A 430 U N/A 400 U N/A
1,4-Dichlorobenzene ug/kg 330 NIA 30 u N/A 240 J N/A 480 N/A
2,4,5-Trichloropheno! uglkg 860 N/A 30 v N/A 430 UV N/A 400 U N/A
2,4 8-Trichlorophenol uglkg 330 N/A 370 U NIA 430 U N/A 400 U N/A
2 4-Dichiorophenol ug/kg 330 N/A 3710 U N/A 430 U N/A 400 U N/A
2,4-Dimethyiphenol ug’kg 330 N/A 3’7o u N/A 430 U N/A ' 400 U~ N/A
2,4-Dinitropheno! ug/kg 660 N/A 75 U N/A 860 U NA 800 U N/A
2,4-Dinitrotoluene ug/kg 330 ~ NA 370 U N/A 430 U N/A : 82 J N/A
2 ,6-Dinitratoluens uglkg 330 NIA 370 U N/A 430 U NIA 400 U NA
2-Chloronaphthalene uglkg 330 N/A 370 U N/A 430 U N/A ) 400 U N/A
2-Chloropheno! ugkg 330 N/A 370 U N/A 430 U N/A 400 U N/A
2-Methylnaphthalene uglkg 330 N/A 370 U N/A 430 U N/A 51 J N/A
2-Methyipheno! uglkg 330 N/A 370 U N/A 430 U NA 400 U N/A
2-Nitroaniline uglkg 330 N/A 370 U N/A 430 U N/A 400 U N/A
2-Nitrophenol ug'kg R0 . N/A a0 v N/A 430 U N/A 400 U N/A

Crested on 11/7/2002
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Table G-1. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia (continued)
Site ID SB-WWP-02 SB-WWP-02 SB-WWP-02 - SB-WWP-03 SB-WWP-03 SB-WwWP-03 SB-WwP-03
Field Sample Number SAICO1R SAIC02 SAICO2R SAICO1 SAICOIR SAIC02 SAICOZR
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date 00/16/02 08/08/02 08/16/02 08/08/02 08/16/02 08/08/02 08/16/02
Depth (f) 0.00 3.50 3.50 0.00 0.00 0.50 0.50
3.3"-Dichlorobenzidine ug/kg 860 N/A 750 U N/A 860 U NA 800 U N/A
3-Nitroaniltine ug/kg 330 N/A 370 v N/A 430 U NIA 400 U N/A
4,6-Dinitro-2-cresol ug/kg 660 N/A 750 U N/A 860 U N/A 800 U N/A
4-Bromaphenyl phenyl ether ug/kg 330 N/A a0 U N/A 430 U N/A 40 U N/A
4-Chloro-3-methylphenol ug/kg 330 N/A 370 v N/A 430 U N/A 400 U NIA
4-Chloroaniline ug/kg 330 N/A 370 uJ N/A 430 WS NIA 400 W N/A
4-Chloraphenyt phenyi ether ug/kg 330 N/A aro v N/A 43 U N/A 400 U N/A
4-Methyipheno! ug/g 330 N/A 370 U N/A 430 U N/A 400 U N/A
4-Nitroaniline ug/kg 330 N/A 30 U N/A 430 U N/A 400 U N/A
4-Nitrophenol uglkg 860 N/A 750 W N/A 860 W N/A 800 W N/A
Acenaphthene ug/kg 330 NIA a0 u N/A 89 J N/A 400 U N/A
Acenaphthylene uglkg 330 N/A 370 U * NIA 150 J N/A 400 U N/A
Anthracene ug/kg 330 N/A 370 U N/A 810 N/A 420 N/A
Benzo(a)anthracens uglkg 330 N/A 370 U N/A 3200 N/A 1700 N/A
Benzo(a)pyrene ugl/kg 330 N/A 370 U N/A 3100 N/A 1500 N/A
Benzo(b)fluoranthene ug/kg 330 N/A g v NIA 4300 N/A 2300 NIA
Benzo(g,h,i)perylene ug’kg 330 N/A 370 U N/A 2000 N/A 1100 N/A
Benzo(k)luoranthene ug/kg 330 N/A 370 U N/A 1300 N/A 600 N/A
bis(2-chloroethoxy) methane uglkg 330 N/A 370 U N/A 430 U N/A 400 U N/A
bis(2-Chlarosthyl) Ether uglkg 330 N/A 370 U NIA 430 U N/A 400 U N/A
bis(2-chiorolsopropyl) ether uglkg 330 N/A 70 U N/A 430 U N/A 400 U N/A
bis(2-Ethylhexyl)phthalate uglkg 330 NIA 370 U N/A 67 J N/A 400 U N/A
Butylbenzyl phthalate ug/kg 330 N/A 370 U NIA 430 U N/A 400 U N/A
Carbazole ug’kg 330 * NIA 370 U N/A 420 J N/A 300 J N/A
Chrysene ) uglkg 330 N/A 370 U N/A 3100 N/A 1500 N/A
Dibenzo(a h)anthracene ug/kg 330 T ONA 370 v N/A 430 U NIA 400 U N/A
Dibenzofuran ug/kg 330 NIA 370 U NIA 7% J N/A 61 J N/A
Diethyl phthalate ug/kg 330 NIA 370 U N/A 430 U N/A 400 U N/A
Dimethy! phihalate ug/kg 330 NIA 370 v NIA 430 U N/A 400 U N/A
Di-n-butyl phthalate ug/kg 330 N/A 370 U N/A 430 U N/A 400 . U N/A
Di-n-octyl phihalate ug/kg 330 NIA 370 U N/A 430 Vv N/A 400 U N/A
Fluoranthene ug/kg 330 N/A 370 v N/A A700 N/A 2700 N/A
Fluorene ug/kg 330 N/A 370 U NIA 160 J N/A 98 J N/A
Hexachlorobenzens ug/kg 330 N/A 370 U N/A 430 U N/A 400 U N/A
Hexachlorobutadiene uglkg 330 N/A 370 U N/A 430 U N/A 400 U N/A
Hexachiorocyclopentadiene ug/kg 330 N/A 7o u N/A 430 U N/A 400 U NIA
Hexachloroethane uglkg 330 N/A a7 u N/A 430 U N/A 400 U N/A
Indeno(1,2,3-cd)pyrene ug/kg 330 NIA 370 U NIA 1800 N/A 1000 N/A
isophorone ug/kg 330 N/A 3lo U N/A 430 U N/A 400 U N/A
Naphthalene ug/kg 330 N/A 370 U N/A 430 U N/A 400 U N/A
Nitrobenzene ug/kg 330 N/A 370 U N/A 430 U N/A 400 U N/A
" N-Nitrosodi-n-propylamine uglkg - 330 NIA 70 U N/A 430 U N/A 400 U N/A
N-Nitrosodiphenylamine ug/lkg 330 N/A 3 u N/A 430 U N/A 0 J N/A
Pentachtorophenol ug/kg 660 N/A 75 U - N/A 860 U N/A 800 v N/A
Phenanthrene ug/kg 330 N/A 370 U NIA 2500 N/A 1300 N/A
Phenol . uglkg 330 N/A 370 U NIA 430 U N/A 400 U N/A
Pyrene uglkg 330 N/A 3 u N/A 4200 N/A 2000 NIA
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Table G-1. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia (continued)

[SITPTSY

-l_, LARAIN N2 o183 ARAID N7
SB-WWP-02 SB-WWP-02 SB-WWP-02 SB-WWP-03 SB-WWP-03 SB-WWP-03 SB-WWP-03
;l“e'l’(; léamplt! Number SAICO1R SAIC02 SAICO2R SAIC01 SAICO1R SAIC02 AICO2R
i BORE BORE BORE BORE
Site Type BORE BORE BORE anai0z
Collection Date . 08/16/02 08/08/02 08/16/02 08/08/02 08/16/02 08/08/02 of s
Depth (ft) 0.00 3.50 3.50 0.00 0.00 0.50 .
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL
1,1,1-Trichloroethane ugikg 5 58 U N/A 61 U N/A 66 U N/A g: 3.1
1,1,2,2-Tetrachlorosthane ug/kg 5 59 W N/A 81 W N/A 66 W N/A . U
1,1,2-Trichloroethane uglkg 5 59 U N/A 61 U NIA g8 V N/A 6.1
1,1-Dichloroethane ug/kg 5 59 U N/A 61 U N/A 88 U N/A 61 U
1,1-Dichlorosthene ug/kg 5 58 U N/A 81 U N/A 66 U N/A 61 U
1,2-Dichloroathane uglkg 5 59 U N/A 81 U N/A 66 U N/A 81 U
1.2-Dichloropropane ugrkg 5 §9 U N/A 61 U N/A ) 66 U NA 81 U
2-Hexanone ug/kg 10 12 U N/A 12 u NIA 13 U N/A 2 U
Acetone ugikg 10 45 W N/A 25 W N/A 85 W N/A 84 Wi
Benzens uglkg 5 50. U N/A 61 U N/A 68 U N/A 61 U
Bromodichioromethane ug/kg 5 59 U N/A 61 U N/A . 68 U N/A 61 U
Bromoform ’ ughg 5 59 U N/A 81 U N/A 868 U N/A 61 U
Bromomethane uglkg 5 58 UJ N/A 81 W N/A 686 W N/A 81 W
Carbon disulfide uglkg 5 59 U N/A 81 U N/A 68 U N/A 61 U
Carbon Tetrachloride uglkg 5 59 U N/A 81 U N/A 68 U N/A 61 U
Chiorobenzene ug/kg 5 58 U N/A 61 U N/A 88 U N/A 61 U
Chioroethane uglkg 5 50 U N/A 81 U N/A 66 U N/A 61 U
Chioroform uglkg H 59 U N/A 61 U NA 66 U N/A 61 U
Chloromsthane ug/kg 5 58 U . NIA 81 U N/A 88 U N/IA 61 U
cis-1,2-Dichloroethene ugikg 5 59 U N/A 861 U N/A 668 U N/A 61 U
o cis-1,3-Dichioropropene ughkg 5 58 U N/A 61 U N/A 66 U N/A 81 U
& . Dibromochloromethane uglkg 5 59 U N/A 61 U N/A 66 U N/A 81 U
Ethylbenzene ug/kg 5 59 U N/A 61 U N/A 68 U N/A 61 U
m-and/or p-Xylene ug/kg 5 59 U N/A 61 U N/A 68 U N/IA 61 U
Methyl ethyl ketone ug/kg 10 89 J N/A 48 J N/A 14 N/A 17
Methyt isobutyl ketone ug/kg 10 12 U NIA - 12 U N/A 173 U N/A 12 U
Methylene Chioride ug/kg 5 59 U N/A 81 U NIA 68 U N/A 61 U
o-xylene . uglkg 5 59 U N/A 8t U N/A 68 U N/A 61 v
- Styrene uglkg 5 59 U N/A 61 U NIA 66 U N/A : 61 U
Tetrachloroethane uglkg 5 59 U N/A 61 U N/A 86 U N/A 61 U
Toluene . uglkg -8 59 U N/A 61 U N/A 66 U N/A 61 U
trans-1,2-Dichlorosthene uglkg 5 59 U N/A 6t U N/A 868 U N/A 81 U
trans-1,3-Dichloropropene uglkg § 58 U N/A 81 U N/A 66 U N/A 61 U
Trichloroethene ug/kg 5 50 U N/A 81 U N/A 868 U N/A 86t U
Vinyt Chloride ughkg 5 59 U N/A 81 U N/A 68 U N/A 61 U
Created on 11/7/2002
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Table G-1. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant
Wallops Flight Facility, Accomack County, Virginia (continued)

Foolnotes:

B - Metals: Reported value was less than the contract required detection limit but greater than or equal to the instrument detection limit.

B - Organics: Analyle was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondatect due to blank contamination.
Therefore this result Is considered to be site retated. :

D - The value for the target analytes was calculated from a dilution.

E - Metals: The reported value is estimated because of the presence of interferents.

E - Organics: Concentration range exceeded for this anaiyte.

J - Value Is estimated.

N - Metals: Spiked sample y ot within control limits.

N - Organics: Tentatively identified compound based on mass spectral library search.

P - There Is greater than 25% difference for detected concentrations between the two GC columns for the associated pesticide/PCB target analyte.

R ~ Value is rejected. -

U - Compound was analyzed for but not detected.

UJ - Compound was analyzed for but not detected and Is considered an estimate.

X - The mass spectrum does not mset EPA CLP criteria for confirmation, but pound p! is strongly suspected

* - Duplicate analysis not within controf limits,

N/A ~ Compound not analyzed for.

NF — Data not found.

RL - Reporting Limit for each method. For SW846 methods, the samples are reported down to the method detection limits (MDL). For metals, the samples are reported down lo

the Instrument detection limit (IDL). »
MDL ~ Method Detection Limit.

SAICXXR — An SAIC field sample number fallowed by an “R" designates a recollected sample.

Created on 11/7/2002




Table G-2. Data Presentation: UST Liquids Results, Site 3 - Two 600,000-Gallon Fuel Tanks
Wallops Flight Facility, Accomack County, Virginia

Ty
olig v

WA-UST-01

WA-UST-03

TArA &ifaw 2

WA-UST-02 WA-UST-04
Field Sample Number SAICO1 SAICO1 SAICO1 SAIC01
Site Type SWTR SWTR SWTR SWTR
Collection Date 08/08/02 08/08/02 08/08/02 08/08/02
Depth (ft) 0.00 13.00 0.00 11.00
METALS(6010)
Parameter Unils RL
Aluminum ugit 200 300 W 09 w 3098 W 308 W
Antimony ug/L 8 25 W 25 W 25 W 25 W
Arsenic ug/l 10 KK B 34 U 34 v 41 U
Barium ugiL 200 33 B 29 B 16.4 138
Benyllium ugiL 5 01 U 01 U 01 U 01 U
Cadmium ug/L 5 03 U 03 U 03 U 03 U
Calcium ug/. 1000 8160 7640 8490 8230
Chromium ugiL 10 13 U 13 U 13 U 3 u
Caobalt ugll 50 08 W 08 W 08 W 083 J
Copper uglt. 10 25 U 29 v 2 U 32 U
Iron ug/L 100 401 B 817 2110 5070
Lead ugiL 3 i8 U 18 U 18 U 18 U
Magnesium ugll 1000 5400 5180 5930 5760
Manganese ugil. 15 ' 728 123 335 367
Nicke! ugiL 10 1 u 2 B 11 U 15 B
Potassium ug/l. 1000 3740 3910 3920 3910
Selenium ug/t 5 35 U s v as u s U
Silver ug/t 10 06 U 08 U 08 U 068 U
Sodium ug/l 1000 12300 12300 14100 13900
Thallium uglL 10 271 U s v 28 B 28 U
Q Vanadium ug/L 50 07 U 07 U 07 U 07 U
S0 Zine ug/L 20 52 U 5 U 4 U 4 U
METALS(7470)
Parameter Units RL
Mercury ugit 0.2 01 U 0t U ot U 01 U
SEMIVOLATILE ORGANIC COMPOUNDS(S. 70)
Parameter Units RL
1,2 4-Trichlorobenzene ugh. 10 250 U 130 U 13 U 2900 U
1,2-Dichlorobenzena ugh. 10 250 U 130 U 17 v 2900 U
1,3-Dichiorobenzens ught - 10 25 U 130 U v 2000 U
1,4-Dichlorobenzene ught 10 250 U 130 U 13 U 2900 U
2,4,5-Trichlorophenol ug/L 20 25 U 130 U 3 v 2800 U
2.4,8-Trichloropheno! ug/L 10 250 U 130 U 13 VU 2000 U
2,4-Dichlorephenol ug/L 10 250 U 130 U 123 U 2900 U
2 4-Dimethyiphenol ug/L 10 250 U 130 U 13 u 2900 U
2 4-Dinitrophenol ug/L 20 500 U 250 U 25 U 5700 U
2.4-Dinitrotoluens uglL 10 - 250 U 130 U 13 U 2800 U
2,6-Dinitrotoluens ugll 10 250 U 130 U 3 U 2000 U
2-Chloronaphthalene ug/t 10 250 U 130 U 13 U 2000 U
2-Chlorophenol ugil 10 25 U 130 U 13 U 2000 U
2-Methyinaphthalene ugl. 10 250 U 10 U 13 v 1000 4
2-Methyiphenol ugll 10 250 U 130 U 3 U 2000 U
2-Nitroanlline ug/L 10 250 U 130 U 13 U 2800 U
2-Nitropheno! ug/l 10 250 U 130 U 3 v 2800 U

Created on 11/7/2002
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Table G-2. Data Presentation: UST Liquids Results, Site 3 - Two 600,000-Gallon Fuel Tanks
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID WA-UST-01 WA-UST-02 WA-UST-03 WA-UST-04
Field Sample Number SAICO1 SAICO1 SAICO1 SAICOM
Site Type ‘ SWTR SWTR SWTR SWTR
Collection Date 08/08/02 08/08/02 08/08/02 08/08/02
Depth (ft) 0.00 13.00 0.00 11.00
3,3-Dichlorobenzidine uglt. 20 500 U 250 U 25 U 5700 U
3-Nitroaniline ug/L 10 250 U 130 U 173 U 2000 U
4,8-Dinitro-2-cresol ug/L. 20 500 U 25 U %5 U 5700 U
4-Bromophenyl phenyl ether ug/l. 10 25 U 130 U 13 U 2000 U
4-Chioro-3-methyiphenol ugfL 10 25 U 130 U 12 U 2800 U
4-Chloroanifine ugit. 10 250 W 130 W 13 W 2900 UJ
4-Chlorophenyl pheny! ether g, 10 25 U 130 U 13 UV 2000 U
4-Methylphenoi ug/L 10 25 U 130 U 13 U 2800 U
4-Nitroaniline ugh. 10 250 U 130 U 13 U 2900 U
4-Nitrophenol ug/t. 20 500 W 250 W 25 U 5700 W
Acenaphthene ug/L 10 250 U 130 U 13 U 2000 U
Acenaphthylene ug/l 10 2% U 130 U 13 U 2000 U
Anthracene ug/L 10 . 250 U 130 U 3 U 2900 U
Benzo(a)anthracens ug/L 10 25 U 130 U 13 U 2900 U
Benzo(a)pyrene ug/L 10 250 U 130 U 13 U 2000 U
Benzo(b)fluoranthene uglL 10 250 U 130 U 3 v 2900 U
Benzo(g h.i)perylene ug/L 10 250 U 130 U 3 U 2900 U
Benzo(k}filuoranthene ug/ 10 250 U 130 U 173 U 2000 U
bis({2-chloroethoxy) methane ug/L 10 250 U 130 U 3 U 2000 U
bis(2-Chloroethyl) Ether ugiL 10 250 U 130 U 173 v 2900 U
bis(2-chloroisopropyl) ether uglt 10 250 U 130 U 13 U 2000 U
bis(2-Ethylhexyl)phthalate ug/L 10 25 U 130 U 13 U 2900 U
Butylbenzyl phthalate ugl/l. 10 250 U 130 U 3 U 2000 U
Carbazole ug/L 10 250 U 130 U 123 U 2800 U
Chrysene . ug/L 10 250 U 130 U 173 U 2900 U
Dibenzo(a,h)anthracene ug/L 10 250 U 130 U 13 U 2900 U
Dibenzofuran ug/L 10 250 U 130 U 12 UV 2000 U
Diethyl phthalate uglt 10 250 U 130 U 13 U 2000 U
Dimethy! phthatate ug/L 10 250 U 130 U 7 v 2800 U
Di-n-buty! phthalate ug/t. 10 250 U 130 U 7 4 2800 U
Di-n-acty! phihalate ug/L 10 250 U 130 U 13 U 2900 U
Fluoranthene ug. ' 10 250 U 130 U 13 U 2000 U
Fluorene ug/L 10 250 U 130 U 13 U 2900 U
Hexachiorobenzene ugh 10 250 U 130 U 13 U 2800 U
Hexachlorobutadiene ugiL 10 ' 250 U 130 U 13 U 2000 U
Hexachlorocyclopentadiene ug/L 10 250 U 130 U 13 U 2800 U
Hexachiorosthane ug/L 10 250 U 130 U 13 U 2900 U
indeno(1,2,3-cd)pyrene uglL 1 - 250 U 130 U 17y 2000 U
Isophorone ug/L 10 2% U 130 U 13 U 2900 U
Naphthalena ug/L 10 250 U 130 U 3 v 2800 U
Nitrobenzene ug/L 10 25 U 130 U 13 U 2800 U
N-Nitrosodi-n-propylamine ug/L 10 250 U 130 U 13 U 2000 U
N-Nitrosodiphenylamine ugit 10 250 U 130 U 3 U 2800 U
Pentachlorophenol ug/L 20 500 U 25 U 25 U 5700 U
Phenanthrens ugit 10 - 250 U 130 U 13 U 2000 U
Phenol ugit 10 250 U 130 U 13 v 2000 U
_Pyrene ught. 10 250 U 130 U 3 U 2800 U

Crantad an 14/7/9009




Table G-2. Data Presentation: UST Liquids Results, Site 3 - Two 600,000-Gallon Fuel Tanks
Wallops Flight Facility, Accomack County, Virginia (continued)

Site 1D WA-UST-01 WA-UST-02 WA-UST-03 WA-UST-04
Field Sample Number SAICO1 SAICO1 SAICO1 SAICO1
Site Type SWTR SWTR SWIR : SWTR
Cotlection Date 08/08/02 08/08/02 08/08/02 08/08/02
Depth (ft) 0.00 13.00 - ) 0.00 11.00
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter . Units RL
1,1,1-Trichloroethane ugil 1 5 U 5 U 1t u 25 W
1,1,2,2-Tetrachioroethane uglL 1 5 U 5 U 1 U 25 U
1,1,2-Trichioroethane uglL 1 5§ U 5 U 1 U 25 W
1,1-Dichlorosthane uglL 1 5§ U 5 U i v 25 W
1,1-Dichloroethene ugiL 1 5 U 5 U 1 U 25 U
1,2-Dichloroethane Cupll 1 5 U 5 U LAY 25 W
1,2-Dichloropropane ugilL 1 5 U 5 U t u 25 W
2-Hexanone ug/L H 25 U 25 U § U 130 W
Acetone ug/L S 25 U 25 U § U 140 W)
Benzene uglL 1 5§ U 5 U 8.7 25 W
Bromodichloromethane ugit 1 5 U 5 U 1 U 25 W
Bromoform ugiL 1 5 U 5 U 1 U 25 W
Bromomethane uglt 1 5 U 5 U 1 v 25 W
Carbon disullide ug/L 1 5 U 5 U 1t v 42 W
Carbon Tetrachloride ugll. 1 5 U 5 U 1 U 25 W
Chiorobenzene ug/L. 1 5 U 5 U 1 U % W
Chioroethane ugit. 1 5 U 5§ U 1 U 25 W
Chloroform uglt 1 5 U 5 U 1 U 25 W
Chioromethane uglt 1 5 U 5 U 1 U 25 W
cis-1,2-Dichloroethene ug/l 1 5 U 5 U 1t v 25 W
Q cis-1,3-Dichioroproperie ugll. 1 5 U 5 U 1 U 25 W
— Dibromochloromethane ugiL 1 5 U 5 v 1 v 25 W
e Ethylbenzene uglL 1 5 U 5 U 1 U 8
m-and/or p-Xylene ugit. 1 5 U 5 U 44 N J
Methy! ethyt ketone ug/L 5 25 W 25 U 5 W 130 W
Methy! isobutyl ketone ug/l 5 25 U 25 U 5§ U 130 W
Methylene Chioride ug/L 1 74 U 64 Y 11 U W
o-xylene ug/L 1 5 U 5 U 15 25 W
Styrene ug/L 1 5 U 5 U 1 v 25 W
Tetrachloroethene ug/L 1 5 U 5 U 1 v 25 W
Toluene ug/L. 1 5 U 5 U 51 25 W
trans-1,2-Dichloroethene ug/L 1 5 U 5 U 1 u 285 W
trans-1,3-Dichloropropene ug/L 1 5 U 5 U iU 25 W
Trichloroathene ug/t 1 5 U 5 U iU 25 UJ
Vinyl Chloride ug/L 1 5 U 5§ U 1 v 25 W
Created on 11/7/2002
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Table G-2. Data Presentation: UST Liquids Results, Site 3-Two 600,000-Gallon Fuel Tanks
Wallops Flight Facility, Accomack County, Virginia (continued)
Footnotes:

B - Metals: Reporied value was less than the contract required detection limit but greater than or equal to the instrument delecﬁgn fimit,

B - Organics: Analyle was found In the associated method blank. Validation of the data did not resutt in this compound being qualified as nondetect due to blank contamination.
Therefore this result is considered to be site related.

D - The value for the target analyte was calculated from a dilution.

E - Metals: The reported value is estimated because of the presence of interferents.

E - Organics: Conceniration srange excesded for this analyte,

J = Value is estimated.

N - Metals: Spiked sample recovery not within control limits.

N - Organics; Tentatively identified compound based on mass spectral library search,

P - There Is greater than 25% difference for detecied concentrations between the two GC columns for the associated pesticide/PCB target analyte.

R - Value is rejected.

U - Compound was analyzed for but not detected,

UJ - Compound was analyzed for but not detecled and is considered an estimate.

X - The mass spectrum does not meet EPA CLP crilsria for confirmation, but compound presence is strongly suspscled.

* - Duplicate analysis not within control limits.

N/A -~ Compound not analyzed for.

NF =~ Data not found. .

RL ~ Reporting Limit for each method. For SW846 methods, the samples are reporied down to the method detection limits (MDL). For metals, the samples are reporied down to

the instrument detection limit (IDL).
MDL - Method Detection Limit.
SAICXXR - An SAIC field sample number followed by an “R" designates a recollected sample.

Created on 14/7/2002



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia

Site ID SB-IWL-01 SB-IWL-01 SB-IWL-02 SB-IWL-02 SB-IWL-03 SB-IWL-03 SB-IWL-04
Field Sampte Number SAICO1 SAIC02 SAICO1 SAIC02 SAICO1 SAIC02 SAICO1
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date 08/08/02 08/06/02 08/06/02 08/06/02 08/06/02 08/06/02 08/(:;/3(2‘
Depth (ft) 0.00 16.50 0.00 16.00 0.00 18.00 00
METALS(6010)
Parameter Units RL :
Aluminum MG/IKG 20 4450 2440 3980 6530 3350 508 2610
Antimony MG/KG 08 025 UJ 022 W 02 uwl 02 U 02 W 02 W 023 W
Argenic MG/KG 1 18 2 18 2 11 8 01 B 12 B
Barium MG/KG 20 108 3.3 9.5 183 43 14 (¥ ]
Beryllium MG/KG 0.5 011 B 008 B 009 B 012 B8 008 B 002 B 007 B
Cadmium MG/KG 0.5 00z B 002 U 002 U 002 U 002 U 002 U 002 U
Calcium MG/KG 100 " 978 101 41 B 144 692 B 223 B 108
Chromium MG/KG 1 4.2 21 33 42 as 08 U 11.2
Cobait MG/KG 5 1t J 018 W 08 J 09 J 07 J 008 W 0.62
Copper MG/KG 1 31 05 B 3.2 1 27 038 B 2
fron MG/KG 10 2900 1110 1900 1710 2010 683 2020
Lead MG/KG 0.3 6 0.7 28 21 4.5 06 B 1.4
Magnesium MG/KG 100 283 148 148 205 180 30.8 143
Manganese MG/KG 15 4 5.8 219 28 18.7 4 38.3
Nickel MGKG 1 23 J 062 J .3 J 1 J 21 J 0.2 J 1.7
Potassium MG/KG 100 162 146 114 204 118 29 U 131
Selenium MG/KG 05 02 U 022 U 02 U 02 U 02 U 02 U 023 U
Silver MG/KG 1 01 B 008 U 008 B 008 U 008 U 008 U 005 U
Sodium MGIKG 100 513 W 55 W 463 W 574 UJ 459 W 428 W 753 W
Thallium MG/KG ] 05 U 05 VU 05 U 05 U 05 U 05 U 051 U
Vanadium MG/IKG 5 87 J 28 J 46 J 4 J 47 9 08 J 3.2
Zinc MG/KG 2 74 s 4.9 39 8.7 1.7 3.3
METALS(7471)
Parameter Units RL
Mercury MG/KG 0.1 002 B 002 U 002 U 002 U 002 U 002 U 002 U
SEMIVOLATILE ORGANIC COMPOUNDS(8270}
Parameter Units RL
1,2 4-Trichlorobenzene uglkg 330 340 U 430 U 360 U 400 U 340 U 300 U 350 U
1.2-Dichlorobenzens uglkg 330 340 U 430 U 360 U 400 U 40 U 3so U 350 U
1.3-Dichlorobenzene ug/kg 330 M0 U 430 U B0 U 400 U 340 U 3|0 U 50 U
1.4-Dichlarobenzene uglkg 330 340 U 430 U 3680 U 400 U 40 U 390 U 350 U
2.,4,5-Trichlorophenol uglkg 660 M0 U 430 U 360 U 400 U 340 U 390 U /0 U
2,4,8-Trichlorophenol ugfkg 330 340 U 430 U 360 U 400 U 340 U 30 U 350 U
2,4-Dichlorophenol ug/kg 330 340 U 430 U 360 U 400 U 340 U 30 U 30 U
2,4-Dimethyiphenot ug/kg 330 340 U 430 U 360 U 400 U 340 U 380 - U 350 U
2,4-Dinitraphenol ug/kg 660 680 U 870 U 720 U 800 v 680 U 770 U 690 U
2,4-Dinitrotoluene ug/kg 330 M40 U 430 U 60 U 400 U M0 U 300 U 350 U
2,6-Dinitrotoluene ug/kg 330 340 U 430 U 60 U 400 U 340 U 300 U 350 U
2-Chloronaphthalene ug/kg 330 340 U 430 U 360 U 400 U 340 U 390 U 350 U
2-Chlorophenot ug/kg 330 340 U 430 U B U 400 U 340 U 3%0 U 50 U
2-Methyinaphthaléne ug/kg 330 M0 U 430 U 60 U 400 U 340 U 390 U B0 U
2-Methyipheno! ug/kg 330 340 U 430 U 360 U 400 U M40 U 30 U 350 U
2-Nitroaniline ug/kg 330 30 v 430 U B0 U 400 U 340 U 30 U 350 U
2-Nitropheno! uglkg 330 340 U 430 U 360 U 400 U 340 U 30 U 350 U
Created on 11/7/2002
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Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-IWL.01 SB-IWL-01 SB-IWL-02 8§B-IwWL-02 SB-IWL-03 SB-IWL-03 SB-IWL-04

Field Sample Number SAICOt SAIC02 SAICO1 SAIC02 SAICO1 SAIC02 SAICO1

Site Type BORE BORE BORE BORE BORE BORE | BORE

Collection Date 08/06/02 08/06102 08/06/02 08/08/02 08/06/02 08/06/02 08/07/02

Depth () 0.00 16.50 0.00 -~ 18.00 0.00 18.00 13.00

3,3-Dichlorobenzidine ug/kg 660 660 U 870 U 720 U 800 U 680 U 770 U 690 U
3-Nitroaniline ug/kg 330 340 U 430 U /0 U 400 U - 40 U 30 U 30 U
4,6-Dinitro-2-cresol ug/kg 860 680 - U 870 U 720 U 800 U 680 VU 770 U 690 U
4-Bromophenyl phenyl ether uglkg ~ 330 340 U 430 U 360 U 400 U M40 U 380 U ase u
4-Chloro-3-methyiphenol ug/kg 330 M0 U 430 U 60 U 400 U 30 U 30 U B U
4-Chioroaniline uglkg 330 340 U 430 U 30 U 400 U 40 U % U ase U
4-Chlorophenyl phenyl ether uglkg 330 340 U 430 U 360 U 400 U 30 U 30 U 30 U
4-Methylphenal ug/kg 330 340 U 430 U 360 U 400 U M40 U 390 U 350 U
4-Nitroaniline uglkg 330 340 U 430 U 360 U 400 U 340 U 30 U a0 v
4-Nitropheno! . ug/kg 660 - 880 U 870 U 720 U 800 U 680 U 70 U 690 U
Acenaphthene ug/kg 330 340 U 430 U 360 U 400 U M0 U 39 U 350 U
Acenaphthylene uglkg 330 340 U 430 U 360 U 400 U 340 U 390 U 350 U
Anthracene ug/kg 320 M0 U 40 U 360 U 400 U 340 U 90 v 350 v
Benzo(a)anthracene uglkg 330 M0 U 430 U 80 U 400 U 340 U 30 U 350 U
Benzo(a)pyrene ug/kg 330 340 U 430 U 360 U 400 U 340 U 390 U 350 U
Benzo(b)fluoranthene ugrkg 330 340 U 430 U 360 U 400 U 340 U 380 U 50 - U
Benzo(g,h,i)perylene ug/kg 330 0 U 430 U 360 U 400 U 340 U 390 U 350 U
Benzo(k)luoranthene ug/kg 330 340 U 430 U 360 U 400 U 340 U 390 U 350 U
bis(2-chloroethoxy) methane ug/kg 330 340 U 430 U 360 U 400 U 340 U 380 U 350 U
bis(2-Chloroethyl) Ether ug/kg 330 M0 U 430 0 B0 U 400 U 340 U 390 U 350 U
bis(2-chloroisopropyl) ether ©~  ug/kg 330 340 U 430 U 380 U 400 U 340 U 390 U 30 U
bis{2-Ethylhexyl)phthatate uglkg 330 340 U 3 J 60 U 400 U 340 U a0 U 50 U
Butylbenzy! phthalate ug/kg 0. 340 U 420 U 380 U 400 U 340 U 390 U 350 U
Carbazole uglkg 330 340 U 430 U 380 U 400 U 340 U 390 U 350 U
Chrysene ug/kg 330 340 U 430 U 360 U 400 U 340 U 390 U 350 U
Dibenzo(a h)anthracene ug/kg 330 340 U 430 U 360 U. 400 U 340 U 390 U as0 u
Dibenzofuran uglkg 330 340 U 43 U 360 U 400 U 340 U 30 U 350 U
Diethyt phthalate ug/kg 330 40 U 430 U 360 U 400 U 340 U 30 U 350 U
Dimethyt phthalate ug/kg 330 340 U 430 U 360 U 400 U 340 U 30 U 350 U
Dl-n-butyl phihalate ug/kg 330 40 U 430 U 380 - U 400 U 40 U e U 350 U
Dl-n-octyl phthalate uglkg 330 340 U 430 U 360 U 400 U M0 U 390 U 350 U
Fluoranthene uglkg 330 340 U 430 U 360 U 400 U 340 U 380 U 350 U
Fluorene vg/kg 330 30 U 430 U 30 U 400 U M0 U 30 U 350 U
Hexachlorobenzene ug/kg 330 340 U 430 U 60 U 400 U M0 U 390 U 3% U
Hexachtorobutadiene uglkg 330 340 U 430 U ‘360 U 400 U 340 U 3% U as0 U
Hexachlorocyclopentadiena - uglkg 330 340 U 430 U 380 U 400 U M40 VU 390 U s v
Hexachloroethane ug'kg 330 M0 U 430 U B0 U 400 U M0 U 390 U 350 U
Indeno(1,2,3-cd)pyrene uglkg 330 340 U 430 U 30 U 400 U M0 U 0 U 350 U
Isaphorane ugrkg 330 340 U 430 U 360 U 400 U 340 U 30 U 350 U
Naphthalene uglg 330 M0 U 430 U 30 U 400 U M0 U 30 U 350 U
Nitrobenzene uglkg 330 340 U 430 U 380 U 400 U M0 U 30 U B0 U
N-Nitrosodi-n-propylamine uglkg 330 340 U 430 U 380 U 400 U 340 U 30 U 80 U
N-Nitrosodiphenylamine uglkg 330 340 U 430 U B0 U- 400 U M0 U 390 U B0 U
Pentachlorophenot ug/kg 860 880 U 870 U 720 U 800 U 680 U 770 U 890 U
Phenanthrens ug/kg 330 340 U 430 - U 360 U 400 U 40 U 390 U 350 U
Phenot ug/kg 330 40 U 430 U 380 U 400 U 340 U 390 U B0 U
Pyrens uglkg 330 340 U 430 U 30 U 400 U M0 U 3 U 350 U

Craated on 14/7/2002



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-IWL-01 SB-IWL-01 SB-IWL.-02 S$B-IWL-02 SB-IWL-03 SB-WL-03 SB-IWL-04
Field Sample Number SAICO1 SAIC02 SAICO1 SAIC02 SAIC01 SAIC02 Sslc(’:'gé
Site Type - BORE BORE BORE BORE BORE BORE S
Collection Date 08/06/02 08/06/02 08/06/02 08/08/02 08/06/02 08/06/02 08/
Depth {ft) 0.00 16.50 0.00 16.00 0.00 : 19.00 13.00
VOLATILE ORGANIC COMPOUNDS(82680)
Parameler Units RL
1,1.1-Trichloroethane uglkg 5 862 U 58 U 64 U 51 U 68 U 6 U : 3
1.1,2,2-Tetrachloroethane ug/kg 5 62 U 58 U 64 U 51 U 68 U 6 U s L
1,1,2-Trichloroethane uglkg 5 862 U 58 U 64 U 51 U 68 U 8 U
1,1-Dichloroethane ugikg ] 82 U 58 U 64 U 54 U 68 U 6 U 5 U
1.1-Dichloroethene ug/kg 5 62 U 58 U 64 U 51 U 88 U 8 U 5 U
1.2-Dichloroethane ug/kg 5 62 U 58 U 84 U 51 U 68 U 8 U 5 U
1,2-Dichloropropane ug/kg 5 82 U 58 U 64 U 514 U 88 U 86 U 5 U
~ 2-Hexanone ugrkg 10 12 U 12 U 3 v 10 U 20 2 v 10 U
Acetone ug/kg 10 12 U. 2 U 14 U 10 U 2 U 12 v 41 U
Benzene uphkg - 5 82 U 58 U 64 U 51 U 68 U 6 U 5 U
Bromodichioromethane ug/kg 5 62 U 58 U 64 U 51 U 88 U 6 U 5 U
Bromoform uglkg 5 82 U 58 U 64 U 51 U 68 U 6 U 5§ U
Bromomethane ug/g 5 62 U 58 U 64 U 51 U 88 U 6 U 5 U
Carbon disulflide ug/kg 5 82 U 58 U 64 U 51 U 88 U 8 U 5 U
Carbon Tetrachloride ug/kg 5 82 U 58 U 64 U 5t U 68 U 6 U 5 U
Chlorobenzene uglkg 5 862 U 58 U 64 U 51 U 68 U 8 U 5 U
Chloroethane uglkg 5 62 U 58 U 64 U 51 U 68 U 6 U § U
Chioroform ug/kg 5 62 U 58 U 64 U 51 U 68 U 8 U 5 U
Chloromethane ug/kg 5° 62 U 58 U 64 U 51 U 68 U 6 U 5 U
cis-1,2-Dichlorosthene ug/kg 5 62 U 58 U 64 U 51 U 68 U 6 U 5 U
Q cis-1,3-Dichloropropene ug/kg 5 62 U 58 U 64 U 51 U 88 U 8 U 5 U
. Dibromochioromethane uglkg 5 62 U 58 U 64 U 51 U 68 U 8 U 5 VU
H Ethylbenzene ug/kg 5 62 U 58 U 64 U 51 U 68 U 6 U 5 U
m-and/or p-Xylene uglkg 5 862 U 58 U 64 U 51 U 68 U [ 3 V) 5 U
Methyt ethy! ketone uglkg 10 2 W 12 W 13 W 10 W 1“4 w 12 W 57 J
Methyl isobutyl ketone uglkg 10 12 U 12 U 3 v 10 U 14 U 12 U 10 U
. Methylene Chioride uglkg 5 62 U 58 U 64 U 51 U 68 U g6 U 5 U
o-xylene uglkg § 62 U 58 U 64 U 51 U 68 U 8 U 5 U
Styrene ugikg 5 62 U 58 U 64 U 51 U 68 U 8 U 5 u
Tetrachloroethene uglkg 5 62 U 58 U 864 U 51 U 686 U 8 U 5 U
Toluene uglkg 5 82 U 58 U 64 U 51 U 68 U 6 U 5 U
trans-1,2-Dichioroethene ug/kg 5 82 U 58 U 64 U 51 U 68 U 6 U 5 U
trans-1,3-Dichloropropene ug/kg 5 62 U 58 U 64 U 5§14 U 68 U 6 U 5 U
Trichloroethene ugikg 5 62 U 58 U 64 U 51 U 68 U 86 U 5 U
Vinyl Chloride ug/kg 5 82 U 58 U 64 U 51 U 68 U 8 U 5 U
Created on 11/7/2002
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Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-IWL-04
Field Sampla Number SAIC02

Site Type BORE
Collection Date 08/07/02
Depth (ft) 18.00
METALS(6010) :

Parameter Units RL

Aluminum - MG/KG 20 1080
Antimony MG/KG 08 02 W
Arsenic MG/KG 1 , 13
Barium MG/KG 20 1.2
Beryltium MG/KG 05 003 B
-.Cadmium MG/KG 0.5 002 U
Calcium MG/KG 100 33 8
Chromium MG/KG 1 13
Cobalt MG/KG 5 024 U
Copper MG/KG 1 042 U
ron MG/KG 10 641
Lead MG/KG 0.3 041 B
Magnesium " MG/KG 100 88.6
Manganese MG/KG 15 134
Nickel MG/KG 1 049 J
Potassium MG/KG 100 ¢ 344 U
Selenlum MG/KG 0.5 02 U
Siiver MG/KG 1 005 U
Sodium MG/KG 100 51 W
Thallium MG/KG 1 044 U
Vanadium MG/KG 5 1.6
Zinc MGIKG 2 1.8
METALS(7471)

Parameter Units - RL

Mercury MG/KG 01 001 U
SEMIVOLATILE ORGANIC COMPOUNDS(8270)

Parameter i Units RL

1.2 A-Trichlorobenzene ug/kg 330 380 U
1.2-Dichlorobenzene uglkg 330 380 U
1,3-Dichlorobenzene " uglkg 330 80 U
1.4-Dichiorobenzene ug/kg 330 30 U
2,4,5-Trichlorophenol uglkg €60 380 U
2.4,6-Trichloropheno! ug/kg 330 380 U
2,4-Dichiorophenol ug/kg 330 380 U
2,4-Dimethyipheno! ug/kg 330 380 U
2,4-Dinitrophenol ug/kg 660 760 U
2 4-Dinltrotoluense ug/kg 330 380 U
2,6-Dinitrotoluene ug/kg 330 380 U
2-Chloronaphthalene uglkg - 330 B0 U
2-Chlorophenol ug/kg 330 380 U
2-Methyinaphthalene ugikg 330 380 U
2-Methylphenol ug’kg 30 380 U
2-Nitroanitine ughkg . 330 s U
2-Nitrophenol ug/kg 330 B0 U

Created on 11/7/2002



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB8-IWL-04

Field Sample Number SAIC02
Site Type BORE
Collection Date 08/07/02
Depth (ft) 19.00
3,%'-Dichlorobenzidine ug/kg 660 760 U
3-Nitroaniiine ug/kg 330 80 U
4,8-Dinltro-2-cresol uglkg 880 760 U
4-Bromophenyl phenyl ether ug/kg 330 380 U
4-Chloro-3-methylphenot ug/kg 330 380 U
4-Chioroaniline ug/kg 330 . 380 U
4-Chlorophenyl phenyl ether uglkg 330 380 U
4-Methyiphenol uglkg kxii] w0 U
4-Nitroanitine ug/kg 330 380 U
4-Nitrophenol ug/kg 680 760 U
Acenaphthene uglkg 330 380 U
Acenaphthylene uglkg 330 aso U
Anthracene ug/kg 330 30 U
Benzo(a)anthracene uglkg 330 380 U
Benzo(a)pyrene ug/kg 330 380 U
Benzo(b)luoranthene ug/kg 330 380 U
Benzo(g.h,l)perylene ug/kg 330 "380 U
Benzo(k)fuoranthene uglkg 330 380 U
bis(2-chloroathoxy) methane ug/kg 330 380 U
bis(2-Chloroethyt) Ether ug/kg 330 380 U
bis(2-chlorolsopropyl) ether ug/kg 330 380 U
bis(2-Ethythexyi)phthalate ug/kg 330 380 U
C.) Butylbenzyl phthalats uglkg 330 380 U
— Carbazole uglkg 330 s U
=) Chrysene uglkg 330 80 U
Dibenzo(a,h)anthracens ugl/kg 330 380 U
Dibenzofuran uglkg 330 380 U
Diethy! phthatate ug/kg 330 380 U
Dimethyl phthalate ug/kg 330 - 380 U
Di-n-butyl phihatate uglkg 330 380 U
Di-n-actyl phihalate ug/kg 330 3|/ U
Fluoranthene ug/kg 330 380 U
Fluorene uglkg 330 380 U
Hexachlorobenzene ug/kg 330 380 U
Hexachlorobutadiene ugikg 330 380 U
Hexachlorocyclopentadiene ug/kg 330 380 U
Hexachloroethane ug/kg 330 380 U
Indeno(1,2,3-cd)pyrene uglkg 330 380 U
isophorone uglkg 330 380 U
Naphthalene ug/kg 330 380 U
Nitrobenzene ug/kg 330 380 U
N-Nitrosodi-n-propylamine ug/kg 330 380 U
N-Nitrosodiphenylamine ug/kg 330 380 U
Pentachiorophenot ug/kg 660 760 U
Phenanthrene ug/kg 330 380 U
Phenol ug/kg 330 380 U
Pyrene uglkg 330 380 U
Created on 11/7/2002
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Table G-3. Data Presentation: Soil Boring Resuits, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-IWL-04
Field Sample Number SAIC02

Site Type BORE
Collection Date 08/07/02
Depth (ft) . 19.00
VOLATILE ORGANIC COMPOUNDS(8280)

Parameler . Units RL L
1,1,1-Trichloroethane ug/kg 5 52 U
1,1,2,2-Tetrachloroethane uglkg 5 52 U
1,1,2-Trichloroethans uglkg - 52 U .
1,1-Dichloroethane uglkg 5 52 U
1,1-Dichloroethene ug/kg 5 52 U
1,2-Dichioroethans ugikg 5 52 U
1,2-Dichloropropane ug/kg 5 52 U
2-Hexanone uglkg 10 10 U
Acetons uglkg 10 0 U
Benzene ug/kg 5 52 U
Bromodichioromethane uglkg 5 52 U
Bromoform ug/kg 5 52 U
Bramomethane tg/kg 5 52 U
Carbon disulfide uglkg 5 52 U
Carbon Tetrachloride ug/kg 5 52 U
Chiorobanzene ug/kg 5 52 U
Chioroethane ug/kg 1 52 U
Chioroform ug/kg 5 52 U
Chloromethane ug/kg 5 §2 U
cis-1,2-Dichloroethena uglkg 5 52 U
cis-1,3-Dichloropropene ug/kg 5 52 U
Dibromochloromethane - ug/kg 5 52 U
Ethylbenzene ug/kg 5 52 U
m-and/or p-Xylene uglkg 5 52 U
Methyl sthy! ketone ugrkg 10 10 W
Methyl isobutyl ketone uglkg 10 10 U
Methylene Chioride ug/kg 5 52 U
o-xylene ug/kg 5 0 U
Styrene ug/kg 5 52 U
Tetrachlorosthene uglkg 5 52 U
Toluene ug/kg 5 52 U
trans-1,2-Dichloroethene ug/kg 5 52 U
trans-1,3-Dichloropropene ug’kg 5 52 U
Trichloroethene ug/kg 5 52 U
Viny! Chloride ug/kg 5 52 U

Created on 11/7/2002



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Footnotes:

B - Metals: Reported value was less than the contract required detection limit but greater than or equal to the instrument detection Iimit.

B - Organics: Analyte was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondetect due to blank contamination.
Therefore this result is considered to be site related.

D - The valus for the target analyte was calculated from a dilution.

E - Metals: The reported value is estimated because of the presence of interferents.

E - Organics: Concentration range exceeded for this analyte.

J - Value Is estimated.

N - Metals: Spiked sample recovery not within control limits.

N - Organics: Tentatively identified compound based on mass spectral library search.

P - There is greater than 25% ditference for detected concentrations betwsen the two GC columns for the assoclated pesticide/PCB larget analyts.

R - Value I8 rejected.

U - Compound was analyzed for but not detecled.

UJ - Compound was analyzed for but not detected and Is considered an estimate.

X - The mass spectrum does not meet EPA CLP criteria for confirmation, but compound presence is strongly suspected.

* - Duplicate analysis not within control limits. ’

N/A - Compound not analyzed for.

NF ~ Data not found. .

RL - Reporting Limit for each method. For SW846 methods, the samples are reported down to the mathod detection limits (MDL). For metals, the samples are reported down to

the instrument detection fimit (IDL).
MDL — Method Detection Limit,
SAICXXR - An SAIC field sample number followed by an “R" designates a recollected sample.

81-D
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Table G-4. Data Presentation: Groundwater Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia
Site ID HP-IWL-01 HP-IWL—01 HP-IWL-02 HP-IWL-03 HP-IWL-04
Field Sample Number SAIC01 SAICO1D - SAICO1 SAICOM SAICO1
Siie Type PNCH PNCH pNCH PNCH PNCH
Collection Date 08/06/02 08/06/02 08/06/02 08/06/02 08/07/02
Denth (M) 186.50 16.50 16.00 19.00 19.00
METALS(6010)
Parameter Units RL :
Aluminum ug/L 200 309 U 3089 U 308 U 308 U 309 UJ
Antimony ug/L (-] 25 U 25 U 25 U 25 U 25 W
Arsenic ug/L 10 34 U 34 U 34 U 34 U 34 U
Barium ugiL 200 145 14.1 a8 128 19.3
Beryllium ug/L 5 01 U 01 U 01 U 0t U 01 U
Cadmiumn ug/L 5 03 U 03 U 03 U 03 U 03 U
Calclum ug/L 1000 26800 N 28800 J 11500 J 15000 J 29300
Chromium ugllL 10 13 U - 13 U 13 v 13 U 13 U
Cobalt ugiL 50 1 8 08 U 18 B 08 B 08 W
Copper ug/t 10 15 U 14 U 1 U 1.7 VU 28 U
fron ughl. 100 187 116 B 660 - 952 568
Lead ug/L 3 16 U 18 U 16 U 18 U 16 U
Magnesium ug/t. 1000 5210 5250 3480 5160 7820
Manganese ug/L 15 128 80.8 M7 358 523
Nickel ug/t 10 11 U 11 0 28 B s B8 15 B
a Potassium ugll. 1000 4360 4240 1560 1730 2190
? Selenium ug/L 5 as u a5 U 35 U s v as u
"6 Siiver g/t 10 08 U 08 U 068 U 08 U 0.8 u
Sodium ug/L 1000 12900 J 12800 W 7420 J . 8280 J 7300
Thallium ug/L 10 271 U 21 U 27 Vv 21 U 27 v
Vanadium ugiL 50 07 W 07 ul 07 W 07 W 07 U
Zinc ug/t 20 42 U 4 U 72 U 268 U 86 U
METALS(7470)
Parameter Units RL
Mercury ug/L. 0.2 01 U 01 U 01 U [XIY) 01 U
SEMIVOLATILE ORGANIC COMPOUNDS(8270,
Parameter ) Units RL
" 1.2,4-Trichlorobenzena ug/L 10 13 VU 13 U FE Y] 12 U 12 U
1,2-Dichlorobenzene ug/t . 10 13 U 13 U 13 U 12 U 12 u
1,3-Dichlorobenzens ug/L 10 13 U 13 U 13 U 12 U 12 U
- 1,4-Dichlorobenzene ug/L. 10 3 U 13 U 13 U 12 U 12 U
2,4.5-Trichiorophenol ugft 20 13 U 13 U 13 U 12 U 12 U
2,4,8-Trichlorophenol ug/L 10 13 U 13 U 13 U 2 VU 12 U
2,4-Dichiorophenol uglt. 10 13 U 13 U 13 U 12 U 12 U
2,4-Dimethyiphenol ug/lL 10 13 U 3 U 17 U 12 U 12 U
2 4-Dinitrophenof ug/L 20 25 U 21 U 235 U 24 U 24 U
2,4-Dinitrotoluene ug/L 10 13 U 13 U 13 U 12 U 12 U
2.8-Dinitrotoluene ugll. 10 13 U 3 U 13 U 12 U 12 U
2-Chloronaphthalene ug/L 10 13 U 3 U 13 U 2 U 12 U
2-Chlorophenof ug/L 10 13 U 13 u 13 U 12 U 12 U
2-Methyinaphthalene ught. 10 13 U 13 U 3 U 12 U 12 U
2-Methyiphenol ug/L 10 173 U 17 U 173 U 12 U 12 U
_ 2-Nitroaniline ugiL 10 13 U 3 U 3 U 12 VU 2 U
2-Nitropheno! ug/t 10 13 U 13 U 13y 2 U 2 v

Created on 11/7/2002



Table G-4. Data Presentation: Groundwater Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID HP-IWL-01 HP-IWL-01 HP-IWL-02 HP-WL-03 HP-IWL-04
Field Sample Number SAICO1 SAIC01D SAIC01 SAICO1 SAICOt
Collection Date 08/06/02 08/06/02 08/06/02 08/06/02 08/07/02
Depth (ft) 16.50 16.50 16.00 19.00 19.00
3,3".Dichiorobenzidine ugit 20 25 U 27 UV 25 U 24 U 24 U
3-Nitroaniline . ugiL 10 3 Vv 13 v 13 v 12 v 2 v
4,6-Dinitro-2-cresol uglL 20 25 U 27 U 25 U 24 U 24 U
4-Bromophenyt phenyl ether uglL 10 13 U 13 U 13 U 2 U 12 U
4-Chloro-3-methyiphenol uglt 10 173U 13y 13 Vv 2 v 1 u
4-Chloroaniline ug/L 10 13 U 13-V 13 U 12 .Uu 12 U
4-Chiorophenyl phenyl ether ug/L 10 17 v 13 U 13 U 12 U 12 U
4-Methyiphenol ught 10 3 Vv 13 v 13 U 12 v 12 U
4-Nitroanifine ug/L 10 13 U 13 v 13 U 12 U 12 U
4-Nitrophenot ug/L 20 25 U 27 U 25 U 24 U 24 U
Acenaphthene ugit 10 13 U 13 U 3 U 12 U 12 U
Acenaphthylene ug/L. 10 13 U 13 U 13 U 12 U 2 U
Anthracene uglL 10 123 U 3 v 13 U 2 U 2 U
Benzo(a)anthracene ugiL 10 13 U 13 U 3 v 12 U 12 v
Benzo(a)pyrene ug/t 10 13 U fa v 3 U 12 U 12 U
Benzo(b)luoranthene ugh. 10 13 U 13 U 123 U 2 v 2 U
Benzo(g,h,i)perylens ugit 10 3 U 2. U 13 U 12 U 12 U
Benzo(k)fuoranthene ug/L. 10 1 U 13 U 17 u 12 VU 12 U
bis(2-chioroethoxy) methane ug/t. 10 13 U 173 U 173 U 2 U 12 U
bis(2-Chloroethyl) Ether ug/L 10 13 U 13 U 13 U 12 U 12 U
bis(2-chloroisopropyt) ether ug/t. 10 3 v 3 v 13 U 12 U 12 U
bis(2-Ethythexyl)phthalate ug/L 10 13 U 3 U 13 U 12 U 12 U

C') Butylbenzy! phthalate uglL 10 13 U 73 Uu 173 U 2 U 12 v

(8] Carbazole ug/L 10 173 U 13 u 13U 12 U 2 v

= Chrysene ug/L 10 17 U 13 U 13 U 12 U 12 U
Dibenzo(a, h)anthracene ugll 10 17 U 13 U 173 U 12 U 12 v
Dibanzofuran ug/lt 10 13 U 13 U 13 U 2 U 12 U
Disthyl phthalate ugll 10 13 v 13 v 13 U 12 U 12 U
Dimethy! phthalate ugit 10 123 U 13 U 173 U 12 U 12 U
Di-n-buty} phthalate uglt 10 13 U 13 u 1B U 12 U 12 U
Di-n-octyi phthalate ugiL 10 173 U 13 U 3 U 12 U 12 v
Fluoranthene ug/L 10 13 U 13 U 173 U 2 v 12 U
Fluorene ugiL 10 3 U 3 v 17 v 12 U 12 U
Hexachlorobenzene ug/t 10 13 U 13 U 13 U 12 U 12 U
Hexachlorobutadiene ug/L 10 13 U 13 v 13 U 12 U 12 v
Hexachloracyclopentadiene ug/L. 10 13 U 13 U 13 U 12 U 12 U
Hexachloroethane ug/l 10 13 UV 13 U 13 U 2 U 12 U
indeno(1,2,3-cd)pyrene ugll. 10 13 U 3 U 13 U 12 U 12 U
Isophorone ug/L 10 13 U 3 U 13 U 12 U 12 U
Naphthalene ug/L 10 13 VU 13 v 123 U 12 U 12 U
Nitrobenzene ug/L 10 173 U 13 U 17 U 122 U 12 U
N-Nitrosodi-n-propylamine ugll.” 10 13 U 13 U 13 U 12 U 12 U
N-Nitrosodiphenylamine ug/l 10 13 U 3 u 13 U 12 U 12 U
Pentachlorophenol ugll 20 35 U 27 U FLR Y] 24 U 4 U
Phenanthrena ug/L 10 ' 13 U 13 U 3 v 12 U 12 U
Phenol uglL 10 13 U 13 U 173 v 12 U 12 u
Pyrens uglt 10 13 W 13 W 13 W 12 W 12 W

Created on 11/7/2002
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Table G-4. Data Presentation: Gronndwater Results, Industrial Waste/Sanitary Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

"Site ID HP-IWL-01 HP-IWL-01 HP-IWL-02 HP-IWL-03 HP-IWL.04
Field Sample Number SAICO1 . SAICOID SAIC01 . SAICO1 SAIC01
Site Type - PNCH PNCH PNCH PNCH PNCH
Collection Dats . B 08/06/02 08/08/02 08/06/02 08/06/02 08/07/02
Depth () 16.50 16.50 16.00 ~_18.00 19.00
VOLATILE ORGANIC COMPOUNDS({82680)
Parameter Units RL
1,1,1-Trichioroethane ug/L. 1 1 W ) 1T W 1 W 1 W
1,1,2,2-Tetrachioroethane ug/L 1 1 W 1 W 1 W 1w 1w
1,1,2-Trichloroethane ug/L 1 1w 1 W 1 W 1 W 1w
1,1-Dichloroethane ug/L 1 1 W 1 W 1w 1w 1 W
1,1-Dichloioethene ug/L 1 1 W 1 W t W 1 W T W
1,2-Dichiorosthane ug/L 1 T w 1w 1w i W i w
1.2-Dichloropropans ug/l. 1 1 W 1 W t W t W 1w
2-Hexanone ugil. 5 5 W 5 W 5 W 5 W 5 W
Acetone ug/L 5 71 W 5 W 5 W 5 W 5 W
Benzene ug/L 1 1w 1 W 1 W 1 W 1 W
Bromodichioromethane ugit, 1 1 W 1 W 1 W 1 W 1 W
Bromoform ug/l, 1 1w t w 1 W 1 W 1w
Bromomethane ug/l. 1 1 Ul 1 U 1w 1 W 1w
Carbon disulfide ug/L. 1 1w 1 U 1w 1w 1w
Carbon Tetrachloride ugil 1 1w 1 W 1 W 1 W 1T W
Chlorobenzene ug/L 1 1 W 1 W 1 W 1 W 1 W
Chioroethane ug/l 1 1w 1 W 1 W 1w 1 W
Chioroform ugit. 1 1 W 1w 1 W 1 W 1 W
Chloromethane ug/t 1 1w 1 W 1 W 1 W 1 W
cis-1,2-Dichloroathene ug/L 1 1w 1w 1w 1 W 1 W
cis-1,3-Dichloropropene ug/L 1 1 W 1 W 1w 1 W 1 W
Dibromochlorarhethane ug/L 1 1 W 1w 1 W 1 W 1 W
Ethylbenzene ug/L 1 1w 1w 1 W 1 W 1w
m-and/or p-Xylene ug/L ] 1 W 1 W 0 J 1 W 1w
Methy! ethyl ketone ug/L 5 5 U 5 W 5 W 5 W 5 W

" Methyl isobuty! ketone ug/lL 5 5 W 5§ W 5 W 5 W 5 W
Mathylene Chlotide ugiL 1 1w 1w 1w 1 W 23 W
o-tylene ug/L. 1 1w 1 ul 1w 1w ’ 1w
Styrene up/l. 1 1w 1 W 1 W 1 W 1w
Tetrachloroethene ug/L 1 1w 1w 1w 1w 1 W
Toluena . uglt 1 06 J 1 W 1.1 J 12 J 1w
trans-1,2-Dichloroethene ug/t. 1 1 W 1 W 1w 1 W 1 W
trans-1,3-Dichloropropene ugh 1 1 U 1 U 1w 1 W 1 W
Trichloroethene uglL 1 1 W 1w 1 W 1 W 1 W

1 T W 1w 1w 1 W 1w

Vinyl Chioride ug/L

Created on 11/7/2002



Table G-4. Data Presentation: Groundwater Results, Industrial Waste/Sanitary Landfill

Wallops Flight Facility, Accomack County, Virginia (continued)

Eant:
r

B - Metals: Reported value was less than the contract required detection fimit but greater than or equal to the instrument delocilon.llmll‘

B — Organics: Analyle was found In the associated method blank. Validation of the data did not result In this compound being qualified as nondetect due to blank contamination.
Therefore this result is considered to be sits related.

D - The value for the target analyte was calculated from a dilution.

E - Metals: The reported value Is estimated bacause of the presence of interferents.

E - Organics: Concentration range exceeded for this analyte,

J - Valus Is estimated.

N - Metals: Spiked sample recovery not within contro! limits.

N - Organics: Tentatively identifiad compound based on mass spectral library search.

P - There Is greater than 25% differenca for detected concentrations betwean the two GC columns for the assoclated pesticide/PCB target analyte.
R - Value Is rejected.

U ~ Compound was analyzed for but not detected.
UJ - Compound was analyzed for but not detected and is considered an estimate. -
X The mass spectium does not meet EPA CLP criteria for confirmation, but compound presence is strongly luspected
* - Duplicate analysis not within contro! limits,
N/A - Compound not analyzed for.
NF - Data not found. )
RL -~ Reporting Limit for each method, For SW846 methods, the samples are reported down to the method detection limits (MDL). For metals, the samples are reported down to
the Instrument detection limit (IDL).
MDL - Method Detection Limit.

SAICXXR - An SAIC field sample number followed by an "R" designates a recollected sample.

Created on 11/7/2002
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Table G-5. Data Presentation: Soil Boring Results, Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia
Site ID S$B-CDL-01 SB-CDL-01 SB-CDL-02 S8-CDL-02 $B-COL-02 §8-CDL-03 $8-CDL-03
Field Sample Number SAICO1 SAIC02 SAICO1 SAICO1D SAIC02 SAICO1 SAIC02
Site Type BORE BORE BORE BORE BORE . BORE BORE
Coltection Date 08/07/02 08/o7/02 08/a7/02 08/07/02 08/07/102 08/067/02 08/07/02
Depth (ft) 6.50 9.00 0.00 - 0.00 1.00 0.00 4.00
METALS(8010)
Parameter Units RL .
Aluminum MG/KG 20 7170 4140 29100 31200 T 8770 44400 11000
Antimony MG/KG 08 021 U 022 W 12 W 17w 024 W 28 J 34 W
Arsenic MG/KG 1 1.8 054 B 5 B 69 B 1.9 63 B 89
Barium MG/KG 20 169 5.2 n 328 0.6 240 553
Beryllium MG/IKG 0.5 0.17 0.18 041 B 04 B 0.34 04 B 0.28
Cadmium MG/KG 05 003 B 002 U 259 29.7 004 B 239 4.9
Calcium MG/KG 100 3480 546 2940 2110 628 1760 a7
Chromium MG/KG 1 7.8 37 26.8 2.7 8.7 53 19.7
Cobalt MG/KG 5 13 1.2 3 38 1.6 38 4.3
Copper MG/KG 1 35 15 U 1110 1240 25 2680 166
Iron MG/KG 10 3740 2100 7740 34300 4420 10700 39200
Lead MG/KG 03 9.3 124 268 283 4 9247 141
Magnesium MG/KG 100 288 134 1450 1380 660 1950 843
Manganess MG/KG 15 308 8.7 407 842 453 387 185
Nicke! MG/KG 1 42 ) 22 ) 108 J 127 J 38 J 10 U 154 J
Potassium MG/KG 100 179 99 568 518 255 389 387
Selenium MG/KG 05 023 B 022 U 12 U 13 B 037 8 2 B 1 8
Silver MG/KG 1 005 U 005 U 028 U 033 B 0068 U 16.8 1.6
Sodium MG/KG 100 735 W 624 W 163 W M3 W 764 W 150 W 396 W
Thallium MG/KG 1 047 U 049 U 28 U 28 U 053 U 271 U 14 B
Vanadium MG/KG 5. 1.5 3.9 14.1 147 2.7 13.2 168
Zinc MG/KG 2 145 3.2 1400 1420 18.9 1030 258
. .
METALS(7471)
Parameter Units RL
Mercury MG/KG 01 0.04 002 U 033 0.08 002 B 032 0.04
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter ] Units RL
1.2,4-Trichlorobenzens ug/ky 330 30 u 400 U 360 U 380 U 400 U 3|0 U 410 U
1,2-Dichlorobenzene uglkg 330 370 v 400 U 380 U 360 U 400 U s U 410 U
1,3-Dichiorobenzene ug/kg 330 370 U 400 U 380 U 380 U 400 U 380 U 410 U
1.4-Dichlorobenzene ug/kg 330 370 U 400 U 360 U 360 U 400 U 380 U 410 U
2,4,5-Trichloropheno! uglkg 660 370 U 400 U 30 U 360 U 400 U 380 U 410 U
2,4,8-Trichloropheno! ug/kg 330 370 u © 400 U 30 U 360 U 400 U B0 U 410 U
2,4-Dichlorophenol uglkg 330 370 U 400 U 360 U 30 U 400 U 380 U 410 U
2,4-Dimethylphenol ug/kg 330 370 U 400 U 360 U 380 U 400 U 380 U 410 U
2,4-Dinitrophenol uglkg a0 740 U 810 U 720 U 710 U 800 U 760 U 820 U
2,4-Dinitrotoluene uglkg 30 370 U 400 U 360 U 360 U 400 U 30 U 410 U
2,6-Dinitrotoluene uglkg 330 30 v 400 U 360 Vv 380 VU 400 U |/ U 410 U
2-Chloronaphthalens ug/kg 320 370 U 400 U 380 U 360 U 400 U 380 U 410 U
2-Chlorophenol ug/kg 330 a7 u 400 U 360 U 380 U 400 U. 3|0 U 410 U
2-Methylinaphthalene uglkg 330 370 U 2500 360 U 360 U 400 U 380 U 410 U
2-Methylpheno! uglkg 330 370 u 400 U 360 U 380 U 400 U s U 410 VU
2-Nitroaniline ug/kg 330 a0 v 400 U 380 U 360 U 400 U 380 U 410 U
2-Nitrophenol ug/kg 330 370 U 400 U 80 U 80 U 400 U /0 U 410 U



Table G-5. Data Presentation: Soil Boring Results, Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-CDL-01 S$B-CDL-01 SB-CDL-02 SB-CDL-02 SB-CDL-02 SB-CDL-03 S§B-COL-03
Fisld Sample Number SAICO1 SAIC02 SAICO1 SAICO1D SAIC02 SAICO01 SAIC02
Site Type BORE BORE BORE BORE BORE BORE BORE
Collection Date 08107/02 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02 08/07/02
Depth (ft) 8.50 8.00 0.00 0.00 7.00 0.00 4.00
3,3-Dichiorobenzidine ug/kg 860 740 U 810 U 720 U 710 U . 800 U 760 U 820 U
3-Nitroaniline ug/kg 330 an u 400 U 360 U 30 UV 400 U 30 U 410 U
4,8-Dinitro-2-cresol ug/kg 660 740 U 810 U 720 U 710 U 800 U 760 U 820 U
4-Bromophenyl pheny! ether ug/kg 330 an v 400 U 360 U 380 U 400 U 380 U 410 U
4-Chloro-3-methyiphanol ugkg =~ 330 7 v 400 U 380 U 360 U 400 U 3|0 U 410 U
4-Chloroaniline ug/kg 330 a7 v 400 U 360 U 6 U 400 U 380 U 410 U
4-Chiorophenyl pheny! ether ug/kg 330 370 U 400 U 360 U B0 U 400 U 380 U 410 U
4-Methylphenol uglkg 330 3y v 400 U 380 U i’ U 400 U 3B U 410 U
4-Nitroaniline . uglkg 330 a”n v 400 U aso U 60 U 400 U 30 U 410 U
4-Nitropheno! ug/kg 660 - 740 U 810 U 720 U 70 U 800 U 760 U 820 U
Acenaphthene ug/kg 330 72 J 400 U 360 U 360 U 400 U 380 U 410 U
Acenaphihylene uglkg 330 3710 U 400 U 360 U 30 U 400 U s U 410 U
Anthracene ug/kg 330 150 J 400 U 360 U 360 U 400 U 380 U 410 U
Benzo(a)anthracene uglkg 330 210 ) 400 U 3k U B0 VU 400 U 380 U 410 U
Benzo(a)pyrene ug/kg 330 220 J 400 U 60 U 360 U 400 U 7 J 410 U
Benzo(b)fluoranthene uglkg 330 260 J 400 U 60 U 360 U 400 U 380 U 410 U
Benzo(g.h,l)perylene ug/kg 330 150 ¢ 400 U 380 U 360 U 400 U 380 U 410 U
Benzo(k)fluoranthene ug/kg 330 o4 J 400 U 360 U 360 U 400 U 380 U 410 U
bis(2-chloroethoxy) methane ugikg 330 370 v 400 U 360 U 360 U 400 U 30 U 410 U
bis(2-Chloroethyl) Ether uglkg 330 370 U 40 U B0 U 360 U 400 U 380 U 410 U
bis(2-chlorolsopropyl) ether uglkg 330 370 v 400 U 360 U 360 U 400 U aso0 U 410 U
bis(2-Ethylhexyl)phthalate uglkg 330 370 U 400 U 360 U 28 J 400 U 65 J 410 U
Q Butylbenzyi phihalate uglkg 330 . 370 U 400 U 360 U 80 U 400 U 380 U 410 U
W Carbazole uglkg 330 % J 400 U 360 U 30 U 400 U 80 U 410 U
A Chrysene vglkg 330 210 J 400 U 30 U B0 U 400 U 380 U 410 U
Dibenzo(a h)anthracene uglkg a3 370 U 400 U 380 U 360 U 400 U 380 U 410 U
Dibenzofuran uglkg 330 “a ) 400 U 360 U B0 U 400 U 380 U 410 U
Diethy! phthatate uglkg 330 - 370 -V 400 U 30 U 360 U 400 U 3|0 U . 410 U
. Dimethyt phthatate ug/kg 330 370 U 400 U 360 U 360 U 400 U 30 U 410 U
Di-n-butyl phthatate ug/kg 330 370 v 400 U 360 U 60 U 400 U s u 410 U
Di-n-octyl phthalate uglkg 330 370 U 40 U 360 U 30 U 400 U 380 U 410 U
Fluoranthene uglkg 330 430 : 400 U 380 U 30 U 400 U 380 U 410 U
Fluorene ug/kg 330 78 4 9% J 360 U ks U 400 U 38 U 410 U
Hexachlorobenzene uglkg 330 370 U 400 U 360 U 60 U 400 U 380 U 410 U
Hexachlorobutadiene ug/kg 330 3710 U 400 U 360 U 360 U 400 U 380 U 410 U
Hexachlorocyclopentadiane uglkg 330 370 u 400 U a0 U 360 U 400 U 380 U 410 U
Hexachloroethane uglkg 330 o u 400 U 360 U B U 400 U a8 u 410 U
Indeno(1,2,3-cd)pyrene uglkg 330 110 400 U 30 U 360 U 400 U | U 410 U
Isophorone uglkg 330 kYL T 400 U 360 U 30 U 400 U s U 410 U
Naphthalene ughkg 330 56 J 830 30 U s U 400 U 380 U 410 U
Nitrobenzene uglkg 330 kY] 400 U s U 360 U 400 U 380 U 410 U
N-Nitrosodi-n-propylamine ugikg 330 am v 400 U 80 U 380 U 400 UL 30 U 10 VU
N-Nitrosodiphenylamine uglkg 330 370 v 400 U B0 U 360 U 400 U 380 U 410 U
Pentachlorophenot uglkg 660 740 U 810 U 720 U 710 U 800 U 760 U 820 U
Phenanthrene ug/kg 330 530 8 360 U 360 U 400 U 380 U 410 U
Phenol ug/kg 330 3710 U 400 U 360 U B0 U 400 U 380 U 410 U
Pyrene ug/kg 330 510 400 U 30 U 30 U 400 U 8 U 410 U

Created on 11/7/2002
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Table G-5. Data Presentation: Soil Boring Results, Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID SB-CDL-01 SB-COL01 $B8-CDL-02 SB-CDL-02 $B8-CDL-02 S$B-CDL-03 SB-CDL-03
Field Sample Number SAICO1 SAIC02 SAICO1 SAIC01D SAIC02 SAlC01 SAIC02

Site Type o - BORE BORE BORE BORE BORE BORE BORE
Collection Date 08/07/02 08/07/02 - 08/07/02 08/07102 08107102 08/07/102 08/07/02
Depth (ft) 6.50 9.00 0.00 0.00 7.00 0.00 4.00
VOLATILE ORGANIC COMPOUNDS(8280)

Paramet Units RL

1,1,1-Trichloroethane ug/kg ] 55 U 2100 U g U 64 U 48 U 95 U 57 U
1,1,2,2-Tetrachloroethane ug/kg 5 55 U 2100 U 8 VU 64 U 48 U 95 U 57 U
1,1,2-Trichlorosthane ug/kg 5 55 U 2100 VU 8 U 64 U 48 U 85 U 57 U
1,1-Dichloroethane uglkg 5 55 U 2100 U 6 U 64 U 48 U 85 U 57 U
1,1-Dichloroethens ug'kg 5 55 U 2100 U 6 U 84 U 48 U 85 U 57 U
1,2-Dichloroethane . uglkg 5 55 U 2100 U 6 U 84 U 48 U 85 U 57 U
1,2-Dichloropropane ug/kg 5 55 U 2000 J 8 U 84 U 48 U 85 U 57 U
2-Hexanone uglkg 10 1 U 4100 U 12 U 13 U 95 VU 19 U 11 u
Acelone ug/kg 10 12 U 4100 W 3B U 5 U 85 U 55 U 5 U
Benzene uglkg 5 55 U 2100 U 8 U 64 U 48 U 85 U 57 U
Bromodichloromethane ug/kg 5 55 U 2100 U 8 U 64 U 48 U 25 U 57 U
Bromoform : ugikg 5 55 U 2100 U [ 2 ) 64 U 48 U 95 U 57 U
Bromomethane ug/kg 5 55 U 2100 U 8 U 84 U 48 U 95 U 57 U
Carbon disulfide ug/kg 5 55 U 2100 U 8 U 64 U 48 U 85 U 57 U
Carbon Tetrachloride ug/kg 5 §5 U 2100 U 6 U 64 U 48 U 95 U 571 U
Chiorobenzene ug/kg 5 55 U 2100 U - 6 U 64 U 48 U 85 U 57 U
Chloroethane ug/kg 5 55 U 2100 U 8 U 64 U 48 U 85 U 57 U
Chioroform ug/kg 5 55 v 2100 U 8 v 64 U 48 U 95 U 57 U
Chloromethane uglkg 5 55 U 2100 U 86 U 64 U 48 U 87 57 U
cis-1,2-Dichloroethens uglkg 5 55 U 2100 U 8 U 64 U 48 U 95 U 57 U
cis-1,3-Dichloropropene uglkg 5 55 U 2100 U 6 U 64 U 48 U 85 U 57 U
Dibromochloromethane uglkg 5 55 U 2100 U 6 U 84 U 48 U 85 U 51 U
Ethylbenzene uglkg 5 55 U 12000 J 6 U 64 U 48 U 95 U 57 U
m-and/or p-Xylene ug/kg 5 55 U 9600 J 8 U 64 U 48 U 85 U 57 U
Methyl ethyl ketone ug/kg 10 1w 4100 U 12 W 173 W 95 W 19 W 1M1 W
Methyl isobutyl ketone ug’kg 10 1 U 4100 U 12 U 13 U 85 U 19 U 11 U
Methylene Chioride uglkg 5 56 U 2200 U 86 U 64 U 48 U 8.7 W 57 W
o-xylene ug/kg 5 55 U 2100 U 6V 64 U 48 U 95 U 57 U
Styrena ug/kg 5 55 U 2100 U 8 U 84 U 48 U 85 U 57 U
Tetrachloroethene ug/kg 5 55 U 1100 J 6 U 84 U 48 U 85 U 57 U
Toluene ugrkg 5 55 U 2100 U 6 U 64 U 48 U 85 U 57T U
trans-1,2-Dichloroethene ug/kg 5 55 U 2100 U 8 U 64 U 48 U 95 U 57 U
trans-1,3-Dichloropropene uglkg 5 55 U 2100 U 8 U 64 U 48 U 85 U 57 U
Trichloroethene ug/kg 5 - §5 U 2100 U 6 U 84 U 48 U 85 U 57 U
Vinyl Chioride ug/kg 5 55 U 2100 U 8 U 64 U 48 U 85 U 57 U

Created on 11/7/2002




Table G-5. Data Presentation: Soil Boring Results, Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

r
f

B — Metals: Reporied value was less than the contract required detection limit but greater than or equal to the Instrument detection limit.

B - Organics: Analyle was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondetect due fo blank contamination.
Therefore this result Is considered to be site related.

D - The value for the target analyte was calculated from a dilution.

E - Metals: The reported value Is estimated because of the presence of interferents.

E - Organics: Cor ion range ded for this analyk

J = Value Is estimated.

N - Metals: Spiked sample recovery not wilhln control limits.

N - Organics: Tentatively identified compound based on mass spectral fibrary search.

P - There Is greater than 25% difference for detected concenlraliom between the two GC columns for the associated pesticide/PCB target analyte.

R ~ Value Is rejected.

U - Compound was analyzed for but not delected.

UJ - Compound was analyzed for but not delected and is considered an estimate.

X - The mass spectrum does not meet EPA CLP criteria for confirmation, but compound presence is strongly suspacted.

* - Duplicate analysis not within control limits.

N/A - Compound not analyzed for.

NF - Data not found.

RL - Reporling Limit for each method. For SW8468 methods, the samples are reported down to the method delecllon limits (MDL). For metals, the samples are reported down to

the instrument detection limit (IDL).
MDL —~ Method Detection Limit.
SAICXXR ~ An SAIC field sample number followed by an “R" designates a recollected sample.

9¢

Created on 11/7/2002
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Table G-6. Data Presentation: Groundwater Results, Construction Debris Landfill
Wallops Flight Fag¢ility, Accomack County, Virginia
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Sile ID

Created on 11/7/2002

HP-CDL-01 HP-CDL-02 HP-CDL-03
Field Sample Number SAICO1 SAICO1 SAIC01
Site Type PNCH PNCH PNCH
Collection Date 08/07/02 08/07/02 08/07/02
Depth () 10.00 8.00 4.00
METALS(6010} :
Parameter Units RL
Aluminum ugl/l 200 309 UJ 3098 W 09 Ww
Antimony ug/L. 8 28 W 25 U 25 W
Arsenic ug/L 10 127 VU a4 u 34 U
Barium ug/lt 200 28 187 a1s
Berylium uglL 5 01 U 01 U 0t U
. Cadmium ug/t 5 03 B 0.3 03 U
Calcium ug/l 1000 17000 33600 54000
Chromium ug/L 10 13 U 13 U 34 B
Cobalt ught 50 08 W 08 W 06 W
Copper ught 10 22 U 56 U 3 v
Iron ugiL 100 28600 243 U 359
Lead uglt 3 138 16 U 18 U
Magnesium ug/l 1000 1110 8500 6210
Manganese ug/L 15 791 108 451
Nickel ugiL 10 11 U 11 U 143
Potasslum ug/. 1000 2220 2360 4300
Selenium ught 5 35 U as u as u
Silvar ug/L 10 08 U 068 U 08 U
Sodium ugiL 1000 9040 9670 9530
Thallium uglL 10 27 VU 27 U 27 U
Vanadium ugiL 50 31 B 079 B 07 U
Zing ug/L 20 83 U 45 U 87.4
METALS(7470).
Parameter Units RL
Mercury ugiL 0.2 ot U 01 U 0t U
SEMIVOLATILE ORGANIC COMPOUNDS(8270)
Parameter Units RL
1.2,4-Trichiorobenzens ug/t. 10 4 U 14 U 13 v
1.2-Dichlorobenzene ugiL 10 14 U 14 U 13 v
1,3-Dichlorobenzene ugit 10 14 U 14 U 17 U
1,4-Dichlorobenzens ug/L 10 14 U 14 U 13 U
2.4,5-Trichioropheno) ugil. 20 14 U 4 U 13 U
2,4 6-Trichlorophenol ug/L 10 14 U 14 U 13 U
2,4.Dichlorophenol ug/t 10 14 U 14 U 13 U
2,4-Dimethyiphenol ugl. 10 104 J 14 u 173 U
2,4-Dinitrophenol ugfl. 20 29 U 29 U 25 U
2.4-Dinitrotoluene ug/L 10 4 U 14 U 13 U
2,6-Dinitrotoluene ug/L. 10 14 UV 14 U 3 Vv
2-Chloronaphthalene uglt 10 14 U 14 U 13 U
2.Chiorophenot ug/L 10 : 14 U 14 U 13 v
2-Methyinaphthalene ug/l 10 49 4 v 13 U
2-Methyiphenol ugl. 10 21 4 U 13 U
2-Nitroaniline ug/L 10 4 U 4 U I3 U
2-Nitrophenol ugit 10 14 U 14 U 13 U



Table G-6. Data Presentation: Groundwater Results, Construction Debris Landfill
Wallops Flight Facility, Accomack County, Virginia (continued)

Site ID HP-CDL-01 HP-CDL-02 HP-CDL-03
Field Sample Number SAICD1 SAICOY . _SAICODY
Site Type PNCH PNCH PNCH
Collection Date 08/07/02 08/07/02 08/07/02
Depth (ft) 10.00 8.00 4.00
3,3-Dichiorabenzidine up/L 20 2 U 2 U 25 U
3-Nitroaniline ugl. 10 14 U 4 U 13 u
4,8-Dinitro-2-cresol ug/L 20 29 U 29 U 25 U
4-Bromophenyl phenyl ether ugl. 10 4 U 14 U 17 U
4-Chloro-3-methyiphenot ugiL 10 14 U 14 U 13U
4-Chloroaniline ught 10 4 U 4 U 13U
4-Chloropheny! phenyt ether ug/L 10 14 U 14 U 13 U
4-Methyipheno! ugll. 10 48 14 U 13 U
4-Nitroaniline uglL 10 14 U 14 U 13 U
4-Nitrophenol ug/l. 20 20 U 20 U 25 U
Acenaphthene uglt 10 4 U 14 U 13 U
Acenaphthylene up/L 10 14 U 14 U 13 U
Anthracene ugiL 10 14 U 14 U 173 U
Benzo(a)anthracene ugiL 10 4 U 14 U 3 0
Benzo(a)pyrene ugiL 10 14 U 14 U 13 U
Benzo(b)fuoranthene ugiL 10 14 U 14 U 13 v
Benzo(g h,i)perylene ugit 10 14 U 14 U 13 U
Benzo(k)fluoranthens ugL 10 14 U 14 U 13 U
bis(2-chloroethoxy) methane ug/L 10 14 U 14 U 13 U
bis(2-Chloroethyl) Ether ug/L 10 : 14 U 14 U 13 U
bis(2-chlorolsopropyl) ether ug/L 10 14 U 14 U 13 U
bis(2-Ethylhexyl)phihalate ug/L 10 4 U 14 U 3 U
Q Bulylbenzyl phihalate uglL 10 4 v 14y 17U
N Carbazole ug/l. 10 14 U 14 U 13 U
Go Chrysene ugiL 10 14 U 4 v 123 U
Dibenzo(a,h)anthracens ug/L. 10 14 U 14 U 13 U
Dibenzofuran ugh, 10 14 U 14 U 13 v
Diethy! phihalate uglL 10 4 U 14 U 13 U
Dimethyl phthalate ug/L 10 14 U 14 U 123 U
Di-n-butyl phthatate ugit 10 14 U 14 U 123 U
Di-n-octyl phthalate ugiL 10 14 U 14 U 13 U
Fluoranthene ugiL 10 14 U 14 U 13 U
Fluorene ugll 10 14 U 14 U 13 U
Hexachlorobenzene ugiL 10 14 U 4 U 3 U
Hexachlorobutadiene ught 10 4 U 14 U 13 U
Hexachlorocyclopentadiene uglt 10 4 U 14 U 13 U
Hexachioroethane ug/l 10 14 U 14 U 13 U
Indeno(1,2,3-cd)pyrene ug/l. 10 14 U 14 U 13 U
Isophorone ug/L 10 14 U 14 U 3 U
Naphthalene ug/L 10 120 14 U 13 U
Nitrobenzens ug/L 10 4 U 4 U 13 U
N-Nitrosodi-n-propylamine ug/L 10 14 U 14 U 13 U
N-Nitrosodiphenytamine uglL 10 4 U 1“4 U 13 U
Pentachlorophenol ug/L 20 20 U 20 U 25 U
Phenanthrene ] ugiL 10 14 U 14 U 13 U
Phenol ug/t 10 4 U 14 U 173 U
Pyrene uglL 10 4 W 14 W 13 W
Created on 11/7/2002
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Table G-6. Data Presentation: Groundwater Results, Construction Debris Landfill
. Wallops Flight Facility, Accomack County, Virginia (continued)
Site ID HP-CDL-01 HP-CDL-02 HP-CDL-03
Field Sample Number SAICO1 SAICO1 SAIC01
Sits Typs PNCH PNCH PNCH
Collection Date 08/07/02 08/07/02 08/07/02
Depth (1t 10.00 8.00 400
VOLATILE ORGANIC COMPOUNDS(8260)
Parameter Units RL . .
1,1,1-Trichloroethane ugi 1 1 W 1 U 1 W
1,1,2,2-Tetrachioroethane ugit 1 1t W 1 U 1 U
1,1,2-Trichloroethane ugiL 1 1 W 1 U 1 W
1,1-Dichloroethane ugiL 1 1w 1 U 1w
1,1-Dichioroathens ug/l. 1 1 W 1 U 1w
1,2-Dichloroethane ugiL 1 T W 1 U 1 W
1,2-Dichloropropane ug/t. 1 1 W t U 1 W
2-Hexanone. ug/L 5 5 W 5 U 5 U
Acetone ug/L s 5 W 5.2 5 W
Benzene ug/L 1 500 UJ 084 J 1 W
Bromodichtoromethane ug/t. 1 1 W iU 1w
Bromoform ug/L 1 1w 1 U 1 u
Bromomethane ugit 1 1 W 1w t w
Carbon disulfide ug/L 1 1 U 1 U 1 W
Carbon Tetrachlioride ugil 1 1 W 1 U t W
Chlorobenzene ugit. 1 1 W t u 1 W
Chloroethane ug/L 1 1w 1V W
Chioroform ugil 1 1 W 1 U 1 W
Chloromethane ug/t 1 0.7 J 1 U 1 W
cis-1,2-Dichloroethene uglt 1 12 J 1 U 23 J
cis-1,3-Dichioropropens ug/L 1 1w 1 W t W
Dibromochioromethane ugiL 1 1t w i U 1 W
Ethylbenzene ug/l. 1 920 J 1t U 1 W
m-and/or p-Xylene ug/l 1 3700 J 1 U 1 W
Methyl ethyi ketone uglL 5 5 ul 5 U 5 W
Methyl isobutyl ketone ugit 5 5 W 5 W 5 W
Methylene Chioride uglL 1 1w 22 w 2w e
o-xylene ug/t 1 1700 J 1 U 1w
Styrene ugiL 1 22 J 1 U 1 W
Tetrachloroethene ug/L 1 12 J 1 U 1w
Toluene ug/t 1 12000 ! 1.1 1 W
trans-1,2-Dichloroethene ug/L 1 1 W 1 U 1w
trans-1,3-Dichloropropene ug/L 1 1 W 1 U 1 W
Trichloroethene ug/l. 1 11 1 U 1 W
Viny! Chioride ug/l. 1 1 W 1 u 1 W

Crealed on 11/7/2002
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Footnotes:

B - Metals: Reported value was less than the contract required detaction limit but greater than or equal to the instrument detection limit.

B - Organics: Analyte was found in the associated method blank. Validation of the data did not result in this compound being qualified as nondetsct due to blank contamination,
Therefore this result is conaidered to be sita related.

D - The value for the target analyte was calculated from a dilution.

E - Metals: The reported value Is estimated because of the presence of interferents,

E - Organics: Concentration range exceeded for this analyte.

J ~ Value is estimated.

N - Metals: Spiked sample recovery not within contro! fimits.

N - Organics: Tentatively identified compound based on mass spactral library search.

P - There is greater than 25% dilferance for detected concantrations batween the two GC columns for the associated pesticide/PCB target analyte.

R ~ Value is rejected.

U ~ Compound was analyzed for but not detected.

UJ - Compound was analyzed for but not detected and Is considered an estimate.

X - The mass spectrum does not-meet EPA CLP criteria for confirmation, but compound presenca is strongly suspected.

* - Duplicate analysis not within control limits.

NJ/A = Compound not analyzed for.

NF — Data not found. )

RL - Reporting Limit for each mathod. For SW846 methods, the samples are reported down to the method detaction limits (MI!.) For metals, the samples are reported down to

the instrument detection limit {IDL).
MDL - Method Detection Limit,
SAICXXR ~ An SAIC field sample number followed by an "R designates a recollected sample.

0€-D

Created on 11/7/2002
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APPENDIX H
PHOTOGRAPHS
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