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EXECUTIVE SUMMARY 

Site Investigation (SI) activities were conducted by Science Applications International Corporation 
(SAX) 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: 

l Site 1 - Old Wastewater Treatment Plant (WWTP) 
l Site 3 - Two 600,000-Gallon Fuel Tanks, Buildings A-46A and A-46B 
l Industrial Waste/Sanitary Landfill (IWL) 

, . 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: 

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

l Soil boring drilling and surface and subsurface soil sampling and analysis at the WWTP, IWL, 
. and CDL sites 

l Groundwater (Hydropunch@) sampling and analysis at the IWL and CDL sites 

l Sampling and analysis of liquids present in two USTs at Site 3 

l Topographic surveying 

l Investigation-derived waste (IDW) management. 

Site-specific sampling activities conducted at each site are summarr ‘zed in Table ES-l. 

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

Old Wastewater Treatment Plant 
(Site 1) 

Two 600,000-Gallon Fuel Tanks, 
Buildings A-46A and A-466 (Site 3) 

Industrial Waste/Sanitary Landfill 

Construction Debris Landfill 

l Surface soil sampling 
l Soil borings with subsurface soil sampling 
l Sampling of liquids in the tanks 

l Surface soil sampling 
l Soil borings with subsurface soil sampling 
l Hydropuncha groundwater sampling 

l Surface soil sampling 
l Soil borings with subsurface soil sampling 
l Hydropunch” groundwater sampling 

VOCs, SVOCs, and 
metals 

VOCs, SVOCs, and 
metals 

VOCs, SVOCs, and 
metals 

VOCs, SVOCs, and 
metals 

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 fi-om those that are site related has not been conducted for the LSIR. 

LSI CONCLUSIONS AND RECOMMENDATIONS 

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

Sife I- Old Wasfewafer Treafmenf Planf 

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 (PA&). 

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 HydropunchB 
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 Was fe/Sanifav 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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d 
I, 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. 
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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. DACA6599-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 .l 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, togetber 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. 

I- 
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Site 1 - Old Wastewater Treatment Plant (WWTP) 
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 1 O-28 
Site 15 - Debris Piles Along Runway 17-35 
Site 16 - Waste Oil Dump 
IndustriaI/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 (IRE’) 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 Intiestigation- 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 
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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: 

l Site 1 - Old Wastewater Treatment Plant (WWTP) 
l Site 3 - 600,000-Gallon Fuel Tanks, Buildings A46-A and A46-B 
l IndustrialSanitary Waste Landfill (IWL) 
l 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 (LISTS) (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: 

l U.S. Environmental Protection Agency (EPA) Region III risk-based concentrations (RBCS) 
(EPA 200 1) for residential and industrial soils 

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

l EPA Region III RBCs for protection of groundwater (EPA 2001) 

l 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 comparison has not been used to evaluate the LSI data, the screening process is considered 
conservative in that naturally occurring concentrations of inorganic constituents may exceed the various 
screening 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 identify the objectives of the LSI. 

1.7.1 Scope 

The scope of work for the LSI at the WFF consists of four inter-related tasks: preparing a Project 
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) (SAX 2002a), a Quality Assurance Project Plan (QAPP) 
(SAX 2002b), and a Site Safety and Health Plan (SSHP) (SAX 2002~). 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 SSBP (Subplans II and III of the PWP) (SAIC 2002b and 2002c), respectively. 

Field program activities included visual inspection of the LSI sites, soil boring and Hydropunch@ 
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 
(SAX 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-l-3, Requirementsfir 
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 summari ‘aes 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: 

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

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

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

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

l Evaluate the geologic and hydrogeologic features of the study area 

l Evaluate the potential for contaminant release and migration. 

Section 4 of the FSP (SAX 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 DESCRIPTION AND HISTORY C 
! 

This section describes the history of the installation and surnman -zes 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 (WWU) 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 mAAS, 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 
Since Center in Maryland and the name was officially changed to the Wallops Flight Facility (WFF). 

then, the WFF has become NASA’s primary facility for suborbital programs (USATEC 2000, 
NASA 1999, NASA Undated). 

: -- 

L-- 

1.2.2 Current Operations 

The WFF Main Base property was first developed commercially in the 194Os, 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 modernize 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 Comman d and Data 
Acquisition Station (CDAS), and the Wallops Island Marine Science Center (in cooperation with the 
Marine Science Consortium, Inc.). 

The Main Base currently contains 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 

I’ --“2 (NASA 1999). 

F-7 1.3 PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND STUDIES 

L- 
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 

1: 

investigations have been conducted at the WFF, including the LSI that is the focus of this report. These 
.li investigations, which have been conducted by both government agencies and private contractors, have 

.., ranged from general surveys to more detailed sampling and analysis. Table l-l identifies the LSI FUDS 
program sites characterized and outlines the chronological events conducted for the LSI sites. 

1.4 REPORT ORGANIZATION 
I 

1’ 
.J 

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--TFhis section summan ‘zes 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. 

t- 
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Table l-l. Summary of Previous Investigations and Studies for LSI Sites 
Wallops Flight Facility, Accomack County, Virginia 

Ground Water Resource Evaluation for the Main 
Base (Rusnow, Kane & Andrews) 

March, 1987 Wallops Flight Facility - Main Base 

Remote Sensing Report (Ebasco Services) 

Environmental Sites Survey - Wallops Flight 
Facility (Ebasco Services) 

NASA Wallops Flight Facility Site Inspection, 
Preliminary Report #i . Unexploded 
Ordnance/Magnetometer Survey Results 
(Metcalf & Eddy) 

June, 1990 Site 3 - Two 600,000-Gallon Fuel Tanks 

November, Site 1 - Old WWTP; Site 3 - Two 
1990 600,000-Gallon Fuel Tanks 

July, 1993 Site 1 - Old WWTP 

NASA Wallops Flight Facility Site Inspection, 
Preliminary Report #2. Soil Gas Survey Results 
(Metcalf & Eddv) 

July 1993 Site 1 - OLD WWTP; Site 3 - Two 
600,000-Gallon Fuel Tanks 

Preliminary Hazard Ranking System Scoring 
Results (Metcalf & Eddy) 

Aerial Photographic Analysis NASA-Wallops 
Flight Facility (EPIC) 

Site lnsoection for Miscellaneous Sites at 
Wallops Flight Facility (Ebasco Services) 

December, Site 1 - Old WWTP 
1994 

May, 1998 Wallops Flight Facility - Main Base 
(1938 to 1996) 

March. 1996 Site 1 - Old WWTP: Site 3 - Two 
600,000-GalJon Fuel Tanks 

Limited Site Characterization Report for NOAA 
Facility (USACE) 

Status Summary Report (Earth Tech) 

April, 1999 Site 3 - Two 600,000-Gallon Fuel Tanks 
(Buildings A-46A and A-46B) 

January, 2000 Site 1 - Old WWTP; Site 3 - Two 
600,000-Gallon Fuel Tanks; IWL (fish & 
wildlife); CDL 

Preliminary Potentially Responsible Party 
Analysis. Goddard Space Flight Center, 
Wallops Flight Facility (NASA) 

February, 2001 WFF 

Section 3. Contaminant Assessment Methodology--This section describes the field and laboratory 
procedures and methods used to conduct the LSI. In addition, the approach and rationale for the field 
activities are summarized. 

Section 4. Laboratory Chemical Analysis Program and Quai@ 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 preparing this report. 

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

l Appendix A. Soil Boring Logs 
l Appendix B. Soil Gas Maps 
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l Appendix C. 
l Appendix D. 
l Appendix E. 
l Appendix F. 
l Appendix G. 
l Appendix H. 
l Appendix I. 
l Appendix J. 

Chain-of-Custody Forms 
Data Quality Assessment 
Source Water Laboratory Results 
Survey Data 
Analytical Data Presentation Tables 
Photographs 
Risk-Based Concentration Tables 
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 
(NOAA); and other historical project reports and maps. 

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 Dehnarva Peninsula, approximately 5 miles south of the Maryland/Virginia state 
boundary, and west of Chincoteague Island. Figure 2-l shows the location 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. Land 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 retiges (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 459 acres, lies about 2.75 miles 
southwest of the Main 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 Quatemary 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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BhB - Bojac loamy 
sand, 2 to 6 percent 
slopes 

BkA - Bojac sandy 
loam, 0 to 2 percent 
slopes 

BOA - Bojac fine 
sandy loam, 0 to 2 
percent slopes 

CaA - Camocca fine 
sand, 0 to 2 percent 
slopes, frequently 
flooded 

ChA - Chincoteague 
silt loam, 0 to 1 
percent slopes, 
frequently flooded 
DrA - Dragston fine 
sandy loam, 0 to 2 
percent slopes 

MaA - Magotha fine 
sandy loam, 0 to 2 
percent slopes, 
freauentlv flooded 

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

Landform: Stream terraces 
Landscape Position: 
Undulating surfaces and rims 
of Carolina bays 

Landform: Stream terraces 
Landscape Position: Nearly 
level and undulating surfaces 

Landform: Stream terraces 
Landscape Position: Nearly 
level and undulating surfaces 

Landform: Intermingled 
dunes and marshes 
Landscape Position: 
Depressions and flats between 
dunes 
Landform: Tidal salt marshes 
Landscape Position: Level 
marsh surfaces 

Landform: Stream terraces 
Landscape Position: Rims 01 
depressions, flats, and 
depressions 

Landform: Tidal salt marshes 
Landscape Position: Level 
marsh surfaces 

Well drained 

Well drained 

Poorly drained 

Very poorly 
drained 

Somewhat 
poorly drained 

Poorly drained 

Moderately rapid 

Moderately rapid 

Very rapid 

Moderately slow 
to rapid 

Moderately rapid 
in the subsoil 

and rapid in the 
substratum 

Moderate to 
rapid 

Low 

Low 

Low 

Moderate to 
very high 

Low 

Moderate to 
‘high 

Ill!!4 

m-9 . 

m - 

More than 48 
inches 

48 to 72 
inches 

More than 46 
inches 

0 to 12 inches 

Ponded 0 to 
36 inches 
above the 
surface 
12to30 
inches 

0 to 12 inches 

ixtremely acid to slightly 
acid in the surface layer and 
xrbsoil, very strongly acid to 
noderately acid in the 
substratum 
5tremely acid to slightly 
acid in the surface layer and 
;ubsoil, very strongly acid to 
noderately acid in the 
substratum 
Extremely acid to slightly 
acid in the surface layer and 
subsoil, very strongly acid to 
noderately acid in the 
substratum 
Extremely acid to 
moderately alkaline 

Moderately acid to slightly 
alkaline 

Very strongly acid or 
strongly acid in the surface 
layer and the upper part of 
the subsoil, very strongly 
acid to slightly acid in the 
lower part of the subsoil and 
in the substratum 
Very strongly acid to slightly 
alkaline 



do9 - Molena loamy 
sand, 0 to 6 percent 
rlopes 

HOD - Molena loamy 
sand, 6 to 35 percent 
;lopes 

WA - Munden sandy 
oam, 0 to 2 percent 
slopes 

NmA - Nimmo sandy 
loam, 0 to 2 percent 
slopes 

PoA - Polawana 
mucky sandy loam, 0 
to 2 percent slopes, 
frequently flooded 

SeA - Seabrook 
loamy fine sand, 0 to 
2 percent slopes 

UpD - Udorthents 
and Udipsamments 
soils, 0 to 30 percent 
slopes 

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

-andform: Coastal-plain 
.rplands and stream terraces 
Landscape Position: 
Jndulating surfaces 
Landform: Coastal-plain 
Jplands and stream terraces 
Landscape Position: Sloping 
surfaces and escarpments 
Landform: Coastal-plain 
uplands and stream terraces 
Landscape Position: Nearly 
level surfaces 

Landform: Coastal-plain 
uplands and stream terraces 
Landscape Position: Flats, 
depressions, and 
drainageways 
Landform: Coastal-plain 
uplands and stream terraces 
Landscape Position: 
Adjacent to drainageways and 
streams 
Landform: Coastal-plain 
uplands and stream terraces 
Landscape Position: Nearly 
level surfaces 
Landform: Coastal-plain 
uplands, stream terraces, and 
marshes 
Landscape Position: Filled 
areas and borrow pits 

Somewhat 
excessively 

drained 

Rapid 

Somewhat 
excessively 

drained 

Rapid 

Moderately well Moderately rapid 
drained in the subsoil, 

moderately rapid 
or rapid in the 

substratum 
Poorly drained Moderate in the 

subsoil, 
moderately rapid 

or rapid in the 
substratum 

Very poorly 
drained 

Rapid 

Somewhat 
poorly drained 
to excessively 

drained 

Slow to rapid 

Low to 
moderate 

Moderate to 
very high 

Low to high 

- 
Itiiim 
More than 60 

inches 

More than 60 
inches 

18 to30 
inches 

0 to 12 inches 

Ponded 12 
inches above 
to 6 inches 
below the 
surface 

24 to 48 
inches 

18 to more 
than 60 
inches 

Very strongly acid to 
moderately acid 

Very strongly acid to 
moderately acid 

Very strongly acid to 
moderately acid 

Extremely acid to strongly 
acid 

Very strongly acid to neutral 

Very strongly acid to slightly 
acid 

Ultra acid to moderately 
alkaline 



Table 2-2. Classification of WFF Wetlands 
Wallops Flight Facility, Accomack County, Virginia 

[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 following 
characteristics: 

l are less than 8 hectares (20 acres) 
l do not have an active wave-formed or bedrock shoreline feature 
l have at low water a depth less than 2 meters (6.6 feet) in the deepest part of the basin 
l have a salinity due to ocean-derived salts of less than 0.5 ppt. 

Subticlal -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. 

[UB] Unconsolidated Bottom - Includes all wetlands and deepwater habitats with at least 25% cover of particles 
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: 

l unconsolidated substrates with less than 75% areal cover of stones, boulders, or bedrock 

l less than 30% areal cover of vegetation other than pioneering plants; 

l 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. 

[SS] 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 Refige is located adjacent to Chincoteague Inlet. The 
Wallops Island National Wildlife Retige is located east &d 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 
(Charudrius meZodiu.s), bald eagle (Huliueetus Zeucoccephalus), and peregrine falcon (FaZco peregtinus). 
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 
WFF. 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 WPF 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 29.6OF. 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 surmuan ‘zes the field activities conducted by Science Applications International 
Corporation (SAX) 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 mP], Industrial/Sanitary Waste Landfill [IWL], 
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] [SAX 2002b], and Site 
Safety and Health Plan [SSHP] [SAIC 2002~1) 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 (LISTS) 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-l 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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Site 1 - Old Wastewate Based on results of previous investigation activities, drilled three soil borings at or 
Treatment Plant adjacent to former soil gas sample locations. Characterized current conditions at these 
(WWTP) locations by completion of the following: 

Site 3 - 600,000-Gallon 
USTs (Buildings A46A 
and A-46B) 

Industrial/Sanitary 
waste Landfill (IWL) 

>onstruction Debris 
-andfill (CDL) 

Table 3-1. Limited Site Investigation Field Activities 
Old WWTP (Site l), Two 600,000-Gallon USTs (Site 3), IWL, and CDL 

Wallops Flight Facility, Accomack County, Virginia 

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

l 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). 

l No groundwater (Hydropunch@) samples collected. 

Samples were analyzed for VOCs, SVOCs, and metals. 

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 (A46A and A46B) to 
determine the absence or presence of hydrocarbons within the USTs. 

4nalyzed samples for VCCs, SVCCs, and metals. 

3ased on the interpretation of aerial photographs and current site conditions. Eight soil 
snd four groundwater samples were collected at four discrete locations 

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

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

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

-he following samples were collected from each boring: 

l One surface soil sample 0 to co.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). 

l One subsurface soil sample at the soil-groundwater interface. 
l One groundwater sample using Hydropunchs technique. 

iamples were analyzed for VOCs, SVCCs, and metals (filtered metal analysis conducted 
)r groundwater sample). 

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

l One surface soil sample 0 to co.5 feet BLS below the top of the natural soil. 
l One subsurface soil sample at the soil-groundwater interface. 
l One groundwater sample using Hydropunche technique. 

amples were analyzed for VOCs, SVOCs, and metals (filtered metal analysis conducted 
fr 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 (fi-om 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 tiere used to collect 
surface soil samples are s urnmarized 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 EncoreT@ 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 4OC + 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 smalldiameter (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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.- 3.2.5 Sample Identification 

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 EncoreTM sampler attached to a T-handle wtis used to 
collect three EncoreTM’samples from the sample interval. The EncoreTM samplers were sealed with plastic 
caps and labeled, placed in sealed plastic bags, and cooled to 4OC f 2OC 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 
Hydropunche 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 smalldiameter (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 LSI. 
Analytical groundwater samples were collected from each soil boring location using the Hydropunche 
groundwater sampling procedure specified above. All samples were retrieved using the peristaltic pump 
and Teflon@ tube and dispensed directly into an appropriate sample bottle. VQC samples always were 
obtained first and placed into 40-n& 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 f 2OC from the time of collection until they were delivered 
to the laboratory. 

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 I.D. system allowed 
precise documentation of locations and sample information. Site I.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: 

L . i 
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Site Identification -A site I.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 Descriution 

SB-IWL-02 Soil boring number 2 at the IWL 
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 SampZe Number-The field sample number was a unique designation 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 I.D. For example, a field sample number of SAX01 for site 
I.D. SB-CDL-01 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 flagging codes were used to identify 
duplicate environmental and field QC blank samples: 

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

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

0 “T” entered in the QC test code field was used to identify all trip 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 %FF to the analytical laboratory are summarized below: 

l 

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

After the containers for a given sample location were tilled, they 
cooler and preserved at a temperature of 4OC f 2OC. 

paper towels. The sample 

were placed in a rigid ice 

Sample collection points, depth increments, and sampling devices documented in the field’ 
logbooks were verified with the information written on the sample label and chain-of-custody 
(COC) form. 

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. 

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

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 sealing the cooler. After a cooler was filled, the appropriate CoC form was 
placed inside a Zip-lot@ plastic bag and taped to the inside lid of the cooler, the outer surface of 
the cooler was cleaned, and the cooler was sealed. 

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 fi-om 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 LSI: 

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

l Rinse with DI, analyte-free water 

.. l Rinse with isopropanol 

l Rinse with DI, analyte-fi-ee water 
,~.. . 

i-i 
. Airdly 

0 Wrap in aluminum foil. 

-i 
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 LX 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 lDW 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 Hydropunche 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 grotmdwater sampling results. The storage and drums were labeled with the following 
information: 

0 Project name 

l Brief description of the contents (e.g., decontamination water, Hydropunch@ HP-CDL-01 purge 
water) 

l Date container was filled 

l Installation point-of-contact and telephone number 

l Estimated number of gallons 

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

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: 

C 
li 

l Project name 
l Brief description of the contents (i.e., soil boring cuttings, decontamination water) 
l Date container was filled 
l Installation point-of-contact and telephone number 
l Number of containers (e.g., 1 of 1, 1 of 2). 

Personal Protective Equipment-PPE wastes generated 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 PlT) 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 *l 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 
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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 
implem&ation. 

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 scre&ing ‘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. 

.-* 

I I 
ii 

/ ? / 

I ’ 
id 

3.4. I 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. 

I 
-,I 

i I 
/ 

ir 

I 
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The residential RBCs used in the comparison are protective of a receptor during chil+ood 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 
1 x lo? 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: 

l A single medium is contaminated 

l A single contaminant contributes nearly all of the health risk 

l 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 

Industrial Soil Migration to Groundwater 
Groundwater DAF 20 

268.21 / 

6.7161 730.61 

-, - . . . . .-. .-* 2.4-Dinitrotoluene 
2,60nitrotoluene 
9~Phtnmnhsnrl 
r-u~u”,“&u ,r,,u, 

2-Chloronaphthalene 
2-Methylnaphthelene 
2-Methyl Phenol 
P-Nitroaniline 

P-Nitropheno 
3.3’-Dichloro’ 
3-Nitroanilink 
4,6-Dinitro-2-methylphenc 
4-Bromophenvl Phenvl Et 

156,429 
73.0 

4,088,OOO 572 
78,214 

73.0 
2,044,OOO 247 “..A a-a 36.5 al-4 .vlrl nn, I ..I , JY,,“,, I”,LL”,Y”U 

6,257,143 
a.4 

163,520,OOO 
1,564,286 

32,131 406.7 
40,880,OOO 

3,910,714 
22,231 

) 
121.7 

102,200,000 1825.0 

4-Chloropher 
4-Methyl Phe 
4-Nitroaniline 
deNitmnhannl 

Acetone 
Silva 
AlUNllllUIll 

Acenaphthene 
Acenaphthylene 
Anthracene 
AFC.“h 

7,821,4291 ! 204,400,OOO~ 2,459( 606.3 
IO,2201 

78,214 qJ44,00- 
311 182.5 

U( 4,692,857 I 122,640,oou 36500. .O 
104,632( 

t 
365.01 

23.464.286 
I 

613,200,OOO 465,6031 
I 

411 1 1825.01 _- an wr I .4m, 4 
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bis(2XhloroisopropyI) Ether 9,125 1 
bis(2-Chloroethyl)ether 

81.76( 2 
581 5.2tY: 

.26 

bis(2-Ethylhexyl)phthalate 
_.-_ 3 .04 

45,623 
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Table 3-2. Regulatory Screening Criteria 
Wallops Flight Facility, Accomack County, Virginia 



Table 3-2. Regulatory Screening Criteria 
Wallops Flight Facility, Accomack County, Virginia 

Residential Soil 
Inorganic (mglkg) Groundwater DAF 



- I : l The land use and exposure scenarios assumed in the RBCs is appropriate for the site 
I-> l The target risk levels assumed in the RBCs are appropriate for the site. 

I 

! 
il 

3.4.2 Groundwater Protection Standards 
I --\ 

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 
[SDWA]) for a contaminant in a public water system. 

I’ 

t 
L-1 
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4. LABORATORY CHEMICAL ANALYSIS PROGRAM 
AND QUALITY ASSURANCE SUMMARY 

This section surnman ‘zes the laboratory chemical analysis program implemented as part of the 
Limited Site Investigation (LSl) 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 LSI. 

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-l a and D-lb) 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 fir EvuZuating Solid Waste, 
PhySicaZKhemicaZ 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-l. 

I 
X”.d Table 4-l. Analytical Laboratory Methods 

Wallops Flight Facility, Accomack County, Virginia 

Volatile Organic Compounds SW828OB SW826OB 

Semivolatile Organic Compounds SW827OC SW827OC 

Metals SW6OlOB/SW7470 SW601 OB/SW7471 

,i 1,. 4.2 DATA REPORTING AND VALIDATION 

L~J 

I ’ 
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 FunctionaZ GuideZines for Organic and Inorganic Data Review (EPA 1994a and 1994b). 

I 
L., 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 
7 Guidelines VQC criteria. As such, CLP Forms 1 to 14 were reviewed to ensure that the QC results fell 

1 ‘, _ i 
I . 

within appropriate QC limits for holding times, blank contamination, calibrations, surrogates, MS/MSDs, 
laboratory control samples (LCSs), 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 resultinganalytical 
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 summari ze the DQOs for the precision, accuracy, representativeness, 
comparability, and completeness (PAFXC) and sensitivity parameters obtained during the WFF LSI. A 
detailed project data quality assessment is presented in Appendix D. Appendix D (Tables D-la and D-lb) 
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 chain-of-custody (CoC) forms associated 
with this investigation. 

4.3.1 Precision 

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

The fast type of QC sample used to assess the precision of the data quality was the relative percent 
differences (RPDs) of the MSMSDs. 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 FWDs 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 variability (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 MWMSD, 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/?&SDS, metals matrix spike samples (MSSs), LCSs, blanks (method, 
calibration, and field QC), and calibration standards (initial and continuing). 

--2 

.i I 
I J 

A few surrogate percent recoveries for VOCs and semivolatile organic compounds (SVOCs) were 
outside the control limits specified in Section 3 of the QAPP (SAW 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 MSNSD 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 MWMSD 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 result, 
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 results. 
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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, 4nitropheno1, and pentachlorophenol (PCP) 
each had an LCS recovery above the upper control limit &JCL) 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 summari zed 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 

Limited Site Investigation - Final Report 4-3 May 2003 



F 
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. P- 

i 
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 ‘W” 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. 

P 

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 Representativeness 
b’ 

-, 
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. 

E 

4.3.5 Completeness !I 

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 

c 

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. T: 

.- 
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 c 
errors were identified and were not used to calculate project completeness. No data collected during the 
WFF 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. c 

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. ,c 

E 
c- 
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5. SITE INVESTIGATION RESULTS, CONCLUSIONS, 
r 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 jWWTP], 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. 

k 
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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 .l. 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 
for Site 1 are summarized in Section 5.1.4. 

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 WWT.P 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-Z. 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 Deparhnent 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 UXOimagnetometer 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: 

l Area A - Immediate area surrounding the Old WWTP (10 possible subsurface contacts located) 
l Area B -Possible sludge disposal area (30 subsurface contacts located) 
l 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/magnetometer 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 (IJXO 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. c 

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 (WFFl-SGl through WFFl-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 WFFl-SGl and WFFl-SG6, respectively. The organic vapor 
analyzer (OVA) detected no VOCs ,at either of these sample locations. However, the OVA registered a 
concentration of >l,OOO ppm at soil gas location WFFl-SG3. This measurement was repeated with a 
filter tip, confirming that the subsurface soils at WFFl-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 WFFl-SG2, the sludge piles located north of WFFl-SG2, and soil gas sample 
location WFFl-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-I _ Soil gas survey locations are presented in 
F&u-e 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 fmdings of the 
preliminary reports that no evidence of ordnance was noted during the initial phases of the investigation. 
However, NASA discontinued field investigation of Site 1 in 1993 after completion of the 
magnetometerKJX0 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 WFF. 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 .l -2. 
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Table 5.1-l. Soil Gas Survey Results 
Site 1 - Old Wastewater Treatment Plant 

Wallops Flight Facility, Accomack County, Virginia 

I- 
l 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 

I - 
w-05 Aluminum (Total) 32.90 0.053 to 0.23 i ’ 

21 .oo 0.33 
L 

I< 

Iron (Total) 

Manganese (Total) 0.145 0.053 

*Secondary Maximum Contaminant Levels (SMCLs) are unenforceable Federal guidelines 

I- 

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 them. 

- 

I 

Results of the previous investigation activities at Site 1 indicated that additional sampling activities iA 
were required to confirm that the Old WWTP had not received or released hazardous substances or 

I petroleum products as a result of historical activities. Supplemental soil sampling was required to 

I 

characterize site conditions at locations identified as anomalies during the soil gas investigation and was L 

r I 

I i 
LA 

required to characterize residual soils present at the “sludge piles” and in the abandoned sludge drying 
beds. Laboratory analysis included constituents commonIy 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 (QNQC) 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 

r 
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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-W-01 through SB-WWP-03) to characterize current conditions present 
at the Old WWTP and to conk-m results of previous investigation activities. Based on soil gas survey 
results, surface and subsurface soil samples were collected at soil gas sample location WFFl-SG2, the 
sludge piles located north of WPFl-SG2, and soil gas sample location WFFl-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 summan ‘zes 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 

Notes: 
All soil samples collected from the old WWTP were analyzed for VOCs, SVOCs, and 
metals. QIVQC sampling followed protocols specified in the FSP (SAIC 2002a). 
Duplicate samples were identified using 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 analysis process. 
Recollected samples are identified with 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 summan ‘zed in Table 5.14 
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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 

Site ID 
Field Sample Number 
Site Type 
Colleclion Oats 
Depth (5) 

s5wP-01 sS-wwP-oI 
SAlCOl SAICOI R 

SORE SORE 
08/08102 08/16/02 

0.00 0.00 

SEWWP-01 
SAIC02 

BORE 
06108/02 

0.50 

SE-WWP-01 
SAIC02R 

BORE 
08l16102 

0.50 

ss-WWP-02 
SAlCOl 

SORE 
08108102 

0.00 

sEwwP-02 
SAICOI D 

SORE 
08/08/02 

0.00 

SEWWP-02 
SAICOIOR 

SORE 
06/16/02 

0.00 

METALS(6010) 
Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

units -RL 
MGlKG 20 -6110 NIA 5630 N/A 4110 4620 N/A 
MGlKG 0.6 0.25 UJ N/A 0.23 UJ N/A 1.2 UJ 1.1 UJ NIA 
MGlKG 1 2;2 NIA 2.4 N/A 2.3 0 2.3 B N/A 
MGIKG 20 24.1 N/A 19.1 NIA 31.1 36.9 N/A 
MGIKG 0.5 0.2 N/A 0.18 N/A 0.16 B 0.18 E NIA 
MGlKG 0.5 0.09 s N/A 0.02 u N/A 4 4 N/A 
MGIKG 100 641 N/A 224 NIA 6240 9150 N/A 
MGIKG 1 6.3 NIA 5 NIA 6.1 1.1 NIA 
MO/KG 5 1.2 NIA 1 N/A 1.4 u 1.2 u NIA 
MGIKG 1 2.6 N/A 1.1 NlA 14.9 14.5 NIA 
MO/KG 10 3950 NIA 3300 NIA 3610 3150 N/A 
MGIKG 0.3 8.2 NIA 2.1 N/A 36.2 35.3 N/A 
MGIKG 100 460 NIA 300 NIA 664 856 N/A 
MGIKG 1.5 113 N/A 63.6 NIA 13.6 13.6 NIA 
MGIKG 1 2.1 J NIA 2 J NIA 4.6 J 4.2 J N/A 
MGIKG 100 281 NIA 203 NIA 231 U 219 U N/A 
MGIKG 0.5 0.25 U N/A 0.23 U N/A 1.2 u 1.1 u N/A 
MGlKG 1 0.06 U N/A 0.05 u NIA 2 2.1 N/A 
MGIKG 100 61.9 UJ N/A 64.2 UJ N/A 95.1 UJ Ii0 UJ N/A 
MGlKG 5 10.9 N/A 1.2 N/A 9.6 0.2 NIA 
MGIKG 2 16.1 NIA 5.8 N/A 116 162 NIA 

METALS(747I) 
Parameter 
Mercury 

Liflits RL 
MGIKG 0.1 0.2 NIA 0.04 NIA 2.3 2.0 NIA 

SEMIVOLATILE ORGANIC COhlPOUNDS(8279) 
Parameter Units RL 

1,4-Dichlorobenzene Wb 330 
2.4~Dinitrotoluene W&Q 330 
I-Methylnaphlhalene @kg 330 
Acenaphlhene w3Nl 330 
Acenaphlhylene WJQ 330 
Anlhracene wkl 330 
Benzo(a)anthracene @kg 330 
Benzo(a)pyrene wM 330 
Senzo(b)fiuoranthene wh 330 
Senzo(g,h,i)petylene Wkg 330 
Senzo(k)liuoranlhene uolkg 330 
bis(2-Ethythexyt)phthalate uehl 330 
Carbazole w9 330 
Chrysene wlb 330 
Dibenzofuran UmJ 330 
Di-n-butyl phthalate W’K9 330 
Fluoranlhene wm 330 
Fiuorene Wkg 330 

350 u N/A 350 u NIA 350 u 32 J NIA 
350 u N/A 350 u N/A 350 u 350 u NIA 
350 u NIA 350 u NIA 350 u 350 u N/A 
350 u NIA 350 u NIA 350 u 350 u N/A 
350 u N/A 350 u NIA 350 u 350 u NIA 
350 u N/A 350 u N/A 350 u 350 u NIA 
350 u NIA 350 u N/A 350 u 350. u NIA 
350 u NIA 350 u NIA 34 J 350 u NIA 
350 u N/A 350 u NIA 350 u 350 u N/A 
350 u NIA 350 u NIA 350 u 350 u N/A 
350 u NIA 350 u NIA 350 u 350 u NIA 
350 u N/A 350 u NIA 350 u 350 u NIA 
350 u N/A 350 u N/A 350 u 350 u N/A 
I”0 u NIA 350 u N/A ’ 65 J 86 J NIA 
350 u NlA 350 u NIA 350 u 350 u N/A 
350 u NIA 350 u N/A 350 u 350 u N/A 
350 u N/A 350 u NIA 350 u 350 u NIA 
350 u NIA 350 u NIA 350 u 350 u NIA 

Created on 5/27/2003 



Table 5.1-4. Data Summary: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia 

Site ID SEWWP-OI 
Field Sample Number SAICOI 
Site Type SORE 
Collection.Date 06/06/02 
Depth (ft) 0.00 

sS-wwP-o1 
SAICOIR 

BORE 
OS/l8102 

0.00 

SEWWP-01 
SAICOZ 

SORE 
08108102 

0.50 

s0-WWP-OI 
SAICOZR 

SORE 
08/16/02 

0.50 

s5vvwP-02 
SAICOI 

SORE 
06/06/02 

0.00 

SB-WP-02 
SAICOI D 

BORE 
08108102 

0.00 

SS-WWP-02 
SAICOIDR 

SORE 
08116102 

0.00 

Indeno(l.2,3-cd)pyrene wlks 330 
N-Niircsodlphenylamine w?J 330 
Phenanthrene w&l 330 
Pyrene UPlkg 330 

VOLATILE ORGAN/C COMPOUNDS(8280) 
Parameter Units RL 
Acetone UQMI 10 
Methyl ethyl ketone ukl 10 
Methylene Chloride whl 5 
Toluene WMI 5 

350 u NIA 350 u N/A 350 u 350 u NIA 
350 u NIA 350 u NIA 350 u 350 u N/A 
350 u NIA 350 u NIA 350 u 350 u NIA 
350 u N/A 350 u NIA 350 u 350 u NIA 

NIA 31 UJ N/A 61 UJ NIA NIA 66 UJ 
N/A 10 J N/A 6.8 J N/A NIA 15 u 
NIA 5.3 u N/A 5.2 U NIA N/A 1.4 u 
NIA 5.3 u N/A 5.2 U N/A NIA 1.4 u 



Table 5.1-4. Data Summary: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accotiack County, Virginia 

Site ID SB-WWP-02 
Field Sample Number SAICOI R 
Site Type BORE 
Collection Date 06/16/02 
Depth (ft) 0.00 

SB-WP-02 
SAlCOP 

BORE 
06/06/02 

3.50 

SEWP-02 
SAICOZR 

BORE 
06/16/02 

3.50 

SB-wwP-03 
SAICOI 

BORE 
06106102 

0.00 

SB-VvWP-03 
SAICOIR 

BORE 
08118102 

0.00 

SB-WWP-03 
SAICOZ 

BORE 
06106/02 

0.50 

SB-W&O3 
SAICOZR 

BORE 
06116/02 

0.50 

METALS(6OlOJ 
Parameter units RL 
Aluminum MGlKG 20 NIA 14300 NIA 6700 NIA 6220 NIA 
Antimony MGIKG 0.6 NIA 0.26 UJ N/A 10.6 UJ NIA 7.2 J NIA 
Arsenic MGIKG 1 NIA II.9 NIA 7.7 B N/A 3.4 N/A 
Barium MGIKG 20 NIA 61.6 NIA 463 N/A 266 N/A 
Beryllium MO/KG 0.6 NlA 0.69 N/A 0.49 B NIA 0.37 NIA 
Cadmium MGIKG 0.5 N/A 0.17 B NIA N/A 6.1 NIA 
Calcium MGIKG 100 NIA 1110 NIA 8:: NIA 4090 NIA 
Chromium MGIKG I NIA 13.9 NIA 61.3 NIA 39.2 NIA 
Cobalt MO/KG 6 NIA 4.1 NIA 4.9 NIA 2.7 NIA 
Copper MGIKG 1 N/A 6.9 N/A 221 NIA 146 NIA 
Iron MGIKG 10 NIA 9920 NIA 63200 NIA 16600 NIA 
Lead MGIKG 0.3 N/A 14.3 NIA 963 NIA 666 NIA 
Magnesium MGIKG 100 N/A 1330 NIA 1460 NIA 1060 N/A 
Manganese MGIKG I.5 NIA II6 NIA 632 N/A 237 
Nickel MO/KG 

N/A 
1 NIA 7.9 J N/A 16.9 J N/A 10.9 J NIA 

Potassium MGIKG 100 N/A 496 NIA 466 NIA 306 NIA 
Selenium MO/KG 0.5 NIA 0.26 U NIA 2.6 B NIA 1.1 B NIA 
Silver MGIKG 1 NIA 0.06 u NIA 144 NIA 103 NIA 
Sodium MGIKG 100 NIA 126 UJ NIA li6 UJ NIA 62.6 UJ NIA 
Vanadium MGIKG : NIA 20.9 NIA 23.4 NIA 11.6 NIA 
Zinc MGIKG NIA 66.2 NIA 1160 NIA 746 NIA 

METALS(747lJ 
Parameter Units RL 
Mercury MGIKG 0.1 NIA 0.21 NIA 32.2 NIA 24.3 N/A 

SEMWOLATILE ORGANIC COMPOUNlJS(827OJ 
Parameter Units RL 
1.4-Dichtorobenzene wlka 330 NIA 370 u NIA 240 J NIA 480 NIA 
2;CDinitrotoluene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
bis(Z-Ethythexytlphthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Di-n-but+ phthalate 
Fluoranthene 
Fluorene 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

N/A 370 u 
NIA 370 u 
NlA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
N/A 370 u 
NIA 370 u 
N/A 370 u 
NIA 370 u 
NIA 370 u 
N/A 370 u 
N/A 370 u 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

430 
99 

I60 
910 

3200 
3100 
4300 
2000 
1300 

67 
420 

3100 
79 

430 
4700 

160 

U 
U 
J 
J 

N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

62 
61 

400 
400 
420 

1700 
1500 
2300 
1100 

600 
400 
300 

1600 
61 

400 
2700 

96 

J 
J 
U 
U 

NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
NIA 
N/A 
NIA 
NlA 
N/A 
NIA 

Created on 5/27/2003 



Table 5.1-4. Data Summary: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia 

Site lD SB-wwP-02 SS-wwP-02 SB-WWP-02 SB-vwP-03 SEWP-03 SB-WVP-03 SB-W&O3 
Field Sample Number SAICOI R SAlCOZ SAICOZR SAICOI SAICOI R SAICOZ SAICOZR 
Site Type BORE BORE BORE BORE BORE BORE BORE 
Collection Date 06l16lO2 06108102 OW16lO2 08/06/02 09l16102 06lO6lO2 06/16/02 
Depth (6) 0.00 3.50 3.50 0.00 0.00 0.50 0.50 

Indeno(l.2,3-cdjpyrene W&t 330 N/A 370 u NIA 1600 NIA 1000 N/A 
N-Nitrorodiphanylamine W~Q 330 N/A 370 u NIA 430 u N/A 30 J NIA 
Phenanthrene UP&Q 330 NIA 370 u NIA 2600 NIA 1300 N/A 
Pyrene w&4 330 N/A 370 u N/A 4200 N/A 2000 N/A 

VOLATILE ORGANIC COMPOLfNDS(&l2KOJ 
Parameter Units RL 
Acetone Wa 10 45 UJ N/A 25 UJ N/A 65 UJ N/A 64 UJ 
Methyl ethyl ketone Ws 10 6.9 J N/A 4.6 J N/A 14 N/A I7 
Methytene Chloride Wkg 5 5.9 u N/A 6.1 U N/A 6.6 u N/A 6.1 u 
Toluene W~Q 5 5.0 u NIA 6.1 U NIA 6.6 u N/A 6.1 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) 

S - Metals: Reported value was less than the contract required detection limit but greater than or equal to the instrument detection limit. 
6 - Orgaoics: Anal@ was found in the associated method blank. Validation of the data did not result in this compound being qualifted 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 interfere& 
E -Organ&: Concentration range exceeded for this analyte. 
J -Value is estimated. 
N - Metats: Spiked sample recovery notwithin control ltmils. 
N - Organics: Tentatively identitiad 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 pestlclde/PCE 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 crftada for confirmation, but compound presence is strongly suspected. 
l - Duplicate analysis not within conlrol limits. 
NIA - Comrmund not andvxed for. 
NF - Data not found. . 
RL - Reporting Limit for each method. For SW546 methods, the samples are reported down to the method detection limits (MDL). 

the instrument detectkm limit (IL&). 
For metals, the samples are reported down to 

MDL - Method Detection Limit. 
SAICXXR -An SAIC rield 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 screening 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 summan ‘zed 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: 

l Surface soil (0 to ~0.5 feet BLS) 
- Industrial - arsenic 
- Residential - arsenic and iron 
- Migration to groundwater - arsenic and silver 

l 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 [I.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 m&g). The maximum concentration of arsenic (7.7 m&g) 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 m&g). 
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). 
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Table 5.1-5. Site 1 - Old Wastewater Treatment Plant 
Site-related Metal Constituehts Detected Above Screening Criteria in Soil 

Wallops Flight Facility, Accomack County, Virginia 

Barium 

SB-VvWP-02 BORE 0 2.3 MGIKG X x 
SB-WWP-03 BORE 0 7.7 MO/KG X X X 
SB-WWP-01 BORE 0 24.1 MGIKG 
SB-VVWP-02 BORE 0 36.6 MGIKG 
SE-WP-02 BORE 0 37.7 MO/KG 
BB-WWP-03 BORE 0 453 MGIKG 

Cadmium SB-vvwP-01 BORE 0 0.09 MO/KG 
SB-WWP-02 BORE 0 4 MGIKG 
SB-WWP-02 BORE 0 4 MO/KG 
SB-WWP-03 BORE 0 6.4 W/KG 

Chromium SB-WWP-01 BORE 0 5.3 MGIKG 
SB-WWP-02 BORE 0 7.7 MO/KG 
SB-WWP-02 BORE 0 6.1 MGIKG 
SB-VvWP-03 BORE 0 61.3 MGIKG 

Cobalt SB-WWP-01 BORE 0 1.2 MGIKG 
SB-WWP-03 BORE 0 4.9. MGIKG 

Copper SB-WWP-01 BORE 2.6 MGIKG 
SB-WWP-02 BORE 14.5 MGIKG 
SB-WVP-02 BORE 0 J4.9 MGIKG 
SB-WNP-03 BORE 0 221 MO/KG 

Iron SB-WWP-03 BORE 0 53200 MGIKG X 
Lead SB-WWP-01 BORE 0 6.2 MGIKG 

SB-WVP-02 BORE 0 35.3 MGIKG 
SB-WWP-02 BORE 0 36.2 MGIKG 
SB-WWP-03 BORE 0 063 MGlKG 

Mercury SB-WWP-Ol BORE 0 0.2 W/KG 
SB--irVWP-O2 BORE 0 2.3 MGIKG 
SB-WWi+C!2 BORE 0 2.6 MGIKG 
SE-WWP-03 BORE 0 32.2 ,MGlKG 

_Nick,ql ” ‘j Z3B-WWPQB ’ BORE’ ,’ 0, : 16.6, MO/KG %, 

Vyadium ‘. Sti-WVVP-02: :-BORE’.. i .O ,- 6.2 MGIKG 
.‘.. 6.6 -L t&MO 

.^ < j0.g f&/KG L. ‘; 
SB-v3wP-03 BORE 0 .23.4 MGIKG 

Zinc SB-WWP-01 ; BORE j 0 16.1 -MG/KG -‘. 
sB-wwp-oi, CORE 0 .762 MGlKG 
SB-WWP-02 BORE 0 775 MGMG 

,d..,, ., 



Table 5.1-5. Site 1 -‘Old Wastewater Treatment Plant 
Site-related Metal Constituehts Detected Above Screening Criteria in Soil 

Wallops Flight Facility, Aqcoqack County, Virginia 

Zinc SB-WWP-02 BORE 3.5 56.2 MGIKG 
SB-WWP-03 BORE 0.5 746 MGMG 

Coy+i~usd mqntrotions lhst axqed oomonlng orityla am II~,lti ~III$I order (lowest to ~l@ooI). ,. ,_,,. 
xindi~~deiddsd’eDnca”trabiMl~ihd’wmningcciidtir.,~~ :.’ ; ,,_ ., 

., .,., ‘, .: ._, _’ 

EPA Region Ill RBCs. ,,.. ,‘( .,,. S’$L, 

. . . ,-.. 



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 mgkg). 

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 soiIs. 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: 

l 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 

l 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 ,Cdichlorobenzene. 

The concentrations and distribution of organic constituents detected in the soil at Site 1 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 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 
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 



One organic compound (benzo[a]pyrene) was detected in the soils at Site 1 at con&&rations that 
exceed the Region III RE3C for industrial land use (784 ugkg). This polynuclear aromatic hydrocarbon 
(PAH) was detected in both the surface and subsurface soils at concentrations (3,100 and. 1,500 &kg, 
respectively); however, detected concentrations of the compound above the criteria were limited to the . . 
soils in the sludge drying beds (SB-WWP-03). .F 

Four PAHs (benzo[a]anthracene, benzo(a)pyrene, benzo~]fluoranthene, and indeno{l,2,3-$]pyrene) 
were detected in the soils at the Old WWTP at concentrations that exceed the Region III RBC for.residential 
land use. All four of these compounds also were detected in the surface and subsurface soils ofthe sludge 
drying beds (SB-WWP-03) t a concentrations that exceed the residential screening criteria and, again, 
detected concentrations above the regulatory criteria for these PAHs were limited to the sludge drying bed 
soils. 

Organic compounds detected in the soils at Site 1 at concentrations that exceed @remigration to 
groundwater screening criteria included 1,4dichlorobenzene, 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 itwo 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 distribution of the 
organic compounds are summari ‘zed 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 conclusions and site 
historical 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 screening criteria. Of the 
detected metals, arsenic was detected most ,fiequently above screening criteria.:, The ~maximum 
concentrations of arsenic (7.7 mg/kg [surface] and 11.9 mg/kg [subsurface]) detected in the soils at Site 1 
are well below the background concentrations of arsenic detected in the Commonwealth of.Virginia. The 
concentrations of arsenic detected at Site 1 are not greater than concentrations of arsenic $&ted in the 
surface and subsurface soil at other locations at the WPF (i.e., there is no evidence of a surface release 
[spill or leak] and there is no persistent source of arsenic at Site 1). Data suggest that arsenicjletected 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 criteria 
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 with depth. 

The distribution of the concentrations of mercury detected during the LSI seems to indicate 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. 
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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-W-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: 

l 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 lo-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-l. 

5.2.1.2 Site Conditions and Environmental Setting 

i-4 

, ~, 

I 

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-l) 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 sout.hem 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-l shows the location of the two 600,000- 
gallon USTs and the approximate location of the associated underground pipeline. 
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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 IO-28 (across the runway). 

Thirteen soil gas samples (WFF3-SGl 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-SGl) near 
MW-41. Soil gas survey results are presented inTable 5.2-l. 

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. 
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Table 5.2-1~ Soil Gas Survey Resultsa 
Site 3 - Two 600,000-Gallon Fuel Tanks 

Wallops Flight Facility, Accomack County, Virginia 

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

This information, combined with groundwater sampling data (monitoring well data for W-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. 
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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 

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

l Phase I - 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. 

l 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-l, 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 
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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 

1 303536 ) 1.76 0.23 ND ND 1 0.19 ND 0.1 0.23 
) I 0.09 ND ND I 

ND 
303537 1.54 ND ND NC 0.11 ND 
303536 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 Ni-l nAf? ND ND ND ND ..- -. .- .- 

1 ND ND ND ND ND ND 
1 Ml ND ND ND ND ND 

I ND ND ND ND ND 
I ND ND ND ND ND 
, ND ND ND ND ND 

ND 

1 303542 1 1.06 1 ND 1 ND 
303543 1 0.99 1 ND ( ND ..w 
303544 t 0.9 1 ND 1 ND 1 NO 

303545 1.11 0.03 ND ND 
303546 0.95 ND ND ND 

- 
JD ------ 

303556 JD _ . . .- , .- I --- I 
303557 1026.38 0.25 1 0.07 1 0.04 1 38.21 1 0.07 1 ND ND 1 1.3 

303560 1.88 I 
303561 1.21 ND ND ND ( ND ND ND ND 1 ND 
303562 0.89 ND ND ND 1 ND ND ND ND 1 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 fi-om 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-OS detected TPH-GRO at concentrations ranging 
from non-detect to 5,690 mgkg in soil, and TPH-Gasoline Range Organics (GRO) in groundwater from 
non-detect to 10,800 ug/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 

UST-01 TPH (gasoline) 8015W5030 14 60.0 5.0 
UST-02 TPH (diesel) 8015813550 16 10.6 9.96 
UST-04 TPH (gasoline) 8015M/5030 23 5.690 500 

UST-05 
UST-06 

I 
4-t Y”r.-rJ..-.‘I. . . 
Naphthalene 
n-Propylbenzene . .v 

1,2,4-Trimethv !Ibenzene 
1,3,5-Trimel. .= 
Xylenes 

TPH (diesel) 8015Bf3550 23 225 4916 
set-Butylbenzene 8260B 23 0.26 0.1 
Isopropylbenzene 82608 23 0.1950 0.1 

cnnrnnvltnll ,Prm n9Rng 23 I IYxxn -.---- I 0.1 
B 23 0.5350 0.1 
B 23 0.: ml-l I 0.1 

-a-- ~~ ~~~~ ~3 23 2.1 
thvlhmm=me I R7me 23 Ml 

3 23 

--v-. 
1 82601 
I R7Rrll ----. 

t 82601 358 0.1 
.--..--..- ..---. I .- 0.1 

) 8260L 0.74 0.1 
I I ani aM/FinRn I 17 I Al ~7 5.0 

k- 4,760 500 
344 t- 98.8 

0.145 0.1 
I 0.1 

TPH (gasoline, 
TPH (gasoline) 
TPH (diesel) 
Ethylbenzene 

-” . -.-., -“-- .- 
8015MI5030 18 
8015Ml5030 18 
82608 18 

Isopropylbenzene 82608 18 0.120 
4-lsopropyltoluene . 82608 18 0.37 
n-Propylbenzene 82608 18 0.125 /-++ 

1 1,2,4-Trimethylbenzene 1 82608 18 0.435 1 0.1 I 
1,3,5-Trimethylbenzene 82608 18 0.38 0.1 
Xylenes 82608 18 0.45 0.1 

UST-07 TPH (gasoline) 8015tvV5030 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 
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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 QAQC 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 included below. 

n 
5.2.2.1 SAIC Field Investigation 

I’ 
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 A46A (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 

WA-UST-01 1 SAIC 01 0 - 0.5 
WA-UST-01 11 SAIC 01 10.5-11.0 

Note: 
All UST samples collected from Site 3 were analyzed for VOCs, SVOCs, and metals. 
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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 summan ‘zed 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 s ummarize 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-S 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 Corn the surface interval (top foot of water in tank) and one sample 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 summan ‘zed below. 

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

l EPA Region III RBC tap water - thallium 
l MCL - thallium. 
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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 ug/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: 

l EPA Region III RBC for tap water - benzene, ethylbenzene, and 2-methylnaphthalene 
l MCL - benzene. 
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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 

Site ID 
Field Sample Number 

WA-UST-01 WA-l&T-O2 WA-LIST-03 WA-UST-04 
SAICOI SAICOI SAICOI SAICOI 

Site Type SWTR SWTR SWTR SWTR 
Collection Date 0S/08l02 08/08/02 OWO8lO2 08/08/02 
Depth (ft) 0.00 13.00 0.00 11.00 

METALS(6010) 
Parameler 
Arsenic 

Units RC 
ug/L 10 3.6 u 3.4 u 3.4 u 4.1 u 

Barium 
Calcium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Thallium 
2klC 

ug/L 200 
ug/L 1000 
ug/L 50 
ug/L IO 
ug/L 100 
UglL 1000 
ug/L 15 
w- IO 
ug/L 1000 
ug/L 1000 
LlglL 10 
ug/L 20 

3.3 B 
6160 

0.8 UJ 
2.5 u 

40.1 B 
6400 
72.6 

1.1 u 
3740 

12300 
2.7 u 
5.2 u 

2.9 
7640 

0.6 
2.9 
617 

6160 
123 

2 
3910 

12300 
3.6 

5 

B 16.1 
6490 

UJ 0.6 
U 2 

2110 
6930 

336 
B 1.1 

3920 
14100 

U 2.6 
U 4 

13.6 
6230 

UJ 0.63 J 
U 3.2 U 

6070 
6760 

367 
U 1.5 B 

3910 
13900 

B 2.6 U 
U 4 u 

SEMVOIATILE ORGANIC COMPOUNDS(8270J 
Parameter Units RL 
P-Methylnaphthalene UglL 10 250 u 130 u 13 u 1000 J 
Di-n-bulyl phlhalate ug/L 10 250 U 130 u I.7 J 2900 u 

VOLATILE ORGANIC COMPOUNDS(g2SOJ 
Parameter Units RL 
Acetone ug/L 5 
Benzene ug/L 1 
Carbon disulfide uglL 1 
Ethylbenzene ug/L 1 
m-and/or p-Xylene ug/L : 
Melhylene Chloride ug/L 
o-xylene ug/L 1 
Toluene ug/L 1 

25 U 25 u 5 u 140 UJ 
5 u 5 u 6.7 25 UJ 
5 u 5 u I u 42 UJ 
5 u 5 u 1 u 26 J 
5 u 5 u 4.1 33 J 

7.4 u 6.4 U 1.1 u 31 UJ 
5 u 5 u 1.6 25 UJ 
5 u 5 u 6.1 25 UJ 



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

Footnotes: 

S - Metals: Reported value was less than the contract required deection llmlt but greater than 01 Squd to Ihe hdnmd detectton timit. 
B - Drganics: Analyte waa found in the associated method blank. Validation of tie data did not msult in this compound being qualined a8 nondetect due IO blank contamination. 

Therefore Ihis result is cmtsidered to be site related. 
0 - The value for the target anatyte was calculated from a dilution. 
E - Metals: The reported value is estimated because of the presence of Intetferents. 
E -Organ&: Concenlration range exceeded for this analyle. 
J -Value is estimated. 
N - Metals: Spiked sample recovery na( within cordrol limits. 
N - Organics: Tentatively Identified compound based on mass spectral library search. 
P -There is greater lhan 25% differenca for detected concenlralions between the two GC columns for the sssoclated pesUcida/PCB target analyze. 
R-Value is reiected. 
U -Compound was analyzed for but not detected. 
UJ - Compound was analyzed for but not detected and is considered an e&mate. 
X-The mass spectrum does not meal EPA CLP criteria for confirmation, but compound presenca is strongly suspecled. 
l - Duplicate analysis not wlthln control limits. 
N/A-Compound nol analyzed for. 
NF - Data not found. 
RL - Reporting Limit for each method. For SW646 methods, the sampies are reported down to the method detection limi~‘(MDL). 

the instrument deleclion limit (IDL). 
For metals, the samples are rep&& dm to 

MDL - Method Detection LtmiL 
SAICXXR -An SAIC field sample number followed by an ‘R” designates a recollected sample. 
1.2-Dichlorobenzene; I .3-Dichiorobenzene; 1 ,CDichlorobenzene; and 1.2.4~Trichlorobenzene - For samples analyzed prior to February 2000, these four wmpounds are repofied as Cati of tie 
semivolatile organic compound list. For samples analyzed afler February 2000, these four compounds are reported as part of the volatile organic compound tbt. 
1,2-Dichioroethene (total); Cis-1,2-Dichloroethene and Trans.1,2-Dlchioroelhene - For samples analyzed prior to February 2000, ds-1,2-dichioroahene and trans-i,2&hioroathene 
(not 1 .Zdichloroeihene [total)) are reported as part of the volatile organic ccinpound list. For samples analyzed after February 2006,l ,Zdlchloro@ene (totat) 
(not cis-1 ,2-dichloroathene and trans-1 ,Zdlchloroethene) Is repotted as part of the volaliie organic compound 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 

’ Constituent, concentrations that exceed screening criteria are listed in ascending order (lowest to highest). 

b Concentration listed is applicable screening criteria. 

’ EPA Region III RBCs. 

d Federal MCL. 



Table 5.2-9. Site 3 - Two 600,000-Gallon Fuel Tanks 
Metal Constituents Detected Above Screening Criteria in UST LiquSds 

Wallops Flight Facility, Accomack County, Virginia 

’ Constituent concentrations that exceed screening criteria are listed in ascending order (lowest to highest), 

b X indicates detected concentration exceeds the screening criteria. 

’ EPA Region iii RBCs. 

d. 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 Ill 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 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 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 &L) that exceeds both the Region IlI RBC for tap water (0.32 l&L) and the MCL 
(5 l&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 l.@L) and ethylbenzene was detected at 28 pg/L (Region IIl RBC tap 
water criteria = 3.3 l&L). 

52.4 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 me1 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 III 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 PlD 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: 

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

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

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

l 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 fkther sampling is recommended at this site. 
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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. 

53.1 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-l shows the location of the IWL at the 
WFF. ’ 

5.3.1.2 Site Cqnditions 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-l May 2003 



THIS PAGE WAS INTENTIONALLY LEFT BLANK 

- -. c J 



/--------- ill 

&Qe@ 

^\* CONTOURS 

= ROADS 
INSTALLATION BOUNDARY 

0 SITE BOUNDARY 

0 WETLANDS BOUNDARY 

+ SOIL BORING 

SANITARY LANDFILL 
SITE LOCATION MAF 

wALLoPs FUOHT F*CILm 



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-l 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 repon 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 mgikg). 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-l. Summary of Soil Analytical Results - Soil Boring Sample Location W-Qla 
Industrial Waste/Sanitary Landfill 

Wallops Flight Facility, Accomack County, Virginia 

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

b Laboratory analysis for total metals was conducted using Method 601 OB, analysis for 
pesticides was conducted using Method 8081 A. 

’ Detected arsenic concentration in soil exceeds Region Ill RBC for residential land use 
(0.426 mg/kg) and Region III RBC for migration to groundwater (DAF 20) (0.03 mg/kg). 

Table 5.3-2. Summary of Groundwater Analytical Results - Sample Location W-Ola 
Industrial Waste/Sanitary Landfill 

Wallops Flight Facility, Accomack“County, Virginia 

a 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 601 OB. 

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

-_ 

. . 
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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 lWL 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 (SAX 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 Hydropunche 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-l 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 lWL 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 summan ‘zed 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. summan ‘ze the chemical constituents detected in the soil land 
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-IWL-04) at the IWL. Surface soil samples were collected at three of the soil boring locations 
(SB-IWL-01 through SB-IWL-03) and five subsurface soil samples (2 13 feet BLS) were collected from 
the four soil borings. The inorganic (metals) and organic (VOCs and SVOCs) constituents detected at the 
IWLarehmman ‘zed below. 

Limited Site investigation - Final Report 5.3-5 May 2003 



Table 5.3-3. Industrial Waste/Sanitary Landfill LSI Soil Boring Samples 
Wallops Flight Facility, Accomack County, Virginia 

SB-IWL-01 20 SAG01 0.0 - 0.5 

SAIC02 16.5 - 17.0 

SB-IWL-02 20 SAlC 01 0 - 0.5 

SAIC 02 16.0 - 16.5 

SB-IWL-03 20 SAIC 01 0 - 0.5 

SAIC 02 19.0- 19.5 

SB-IWL-04 20 SAIC 01 13.0- 13.5 

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 protocols specified in the FSP (SAIC 2002a). 

Table 5.3-4. Industrial Waste/Sanitary Landfill LSI Hydropunch@ Samples 
Wallops Flight Facility, Accomack County, Virginia 

SB-IWL-01 
(HP-IWL-01) 

SB-IWL-02 
(HP-IWL-02) 

20 SAICOl 16.5 - 20.0 
’ SAlCOlD 

20 SAICO 1 16.0 - 20.0 

SB-IWL-03 
(HP-IWL-03) 

20 SAlCOl 19.0 to 20.0 

SB-IWL-04 
(HP-IWL-04) 

20 SAICOl 19.0 to 20.0 

Notes: 
All groundwater samples collected from the IWL were analyzed for VOCs, SVOCs, and 
metals. CUUQC sampling followed protocols specified in the FSP (SAIC 2002a). 
Duplicate samples were identified using a “D.” 
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Table 5.3-5. Data Summary: Soil Boring Results, Industrial Waste/Sanita-$ Landfill 
Wallops Flight Facility, Accomack County, Virginia 

Site ID SE-IWL-01 SB-IWL-OI SB-IWL-02 SB-IWL-02 SE-IWL-03 SB-IWL-03 SB-IWL-04 
Field Sample Number SAlCOl SAICO2 SAlCOl SAICOZ SAICOl SAICOZ SAICOI 
Site Type BORE BORE BORE BORE BORE BORE BORE 
Collection Date 06/06102 06/06102 08108102 08106/02 08108102 om6/02 08107102 
Depth (6) 0.00 16.50 0.00 16.00 0.00 19.00 13.00 

METALS(6010) 
Parameter 
Aluminum 
Antimony Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 

Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

METALS(7471) 
Parameter 

Mercury 

Units RL 
MGIKG 20 4450 2446 3980 6bnO 3350 606 2610 
MO/KG 0.6 0.25 UJ 0.22 ul 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.23 UJ MGlKG 1 1.6 2 1.6 

2 1.1 B 0.7 B 1.2 B 
MG/KG 20 10.6 3.3 9.6 16.3 4.3 1.1 4.4 
MGIKG 0.5 0.11 B 0.06 B 0.09 B 0.12 B 0.08 B 0.02 0 0.07 B 
MGlKG 0.6 0.02 B 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
MGIKG 100 97.8 101 46.1 B 144 69.2 B 23.3 B 108 
MGIKG 1 4.2 2.1 3.3 4.2 3.6 0.6 U 11.2 
MGIKG 5 IJ 0.19 UJ 0.6 J 0.9 J 0.7 J 0.06 UJ 0.62 
FAG/KG 1 3.1 0.6 B 3.2 1 2.7 0.36 0 2 
MGlKG 10 2900 1110 1900 1710 2010 663 2020 
MGlKG 0.3 3.6 0.7 2.8 2.1 4.6 0.6 B IA 
MGIKG 100 253 146 146 206 180 30.8 143 
MGIKG 1.5 34.4 6.8 21.9 26 la.7 4 3a.3 
MGIKG 1 2.3 J 0.62 J I.3 J 1 J 2.1 J 0.2 J 1.7 J 
MGlKG 100 162 146 t14 204 118 29 u 131 
MGlKG 1 0.1 B 0.06 u 0.06 B 0.06 u 0.06 U 0.06 U 0.05 u 
MGIKG 100 51.3 UJ 55 UJ 46.3 UJ 57.4 UJ 45.8 UJ 42.6 UJ 75.3 UJ 
MGIKG i 6.7 J 2.6 J 4.6 J 4.9 J 4.7 J 0.8 J 3.2 
MO/KG 7.1 3.8 4.9 3.9 6.7 t.7 3.3 

units RL 

MG/KG 0.1 0.02 B 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 

SEMIVOLPTILE ORGANIC COMPOllNDS(8270) 
Parameter Units RL 

bis(2-EthylhexyEphthalate wh 330 340 u 33 J 360 U 400 u 340 u 390 u 350 u 

VOLATILE ORGANIC COMPOUNOS(826Oj 
Parameter Untts RL 

2-Hexanone @kg 10 
Acetone Wb 10 
Methyl ethyl ketone 1 Wkg 10 
Methytene Chloride @kg 5 
Trtchtoroethene w&t 5 

12 u 12 u 13 u 10 u 20 12 u 10 U 
12 u 12 u 14 u 10 u 32 U 12 u 41 u 
12 UJ 12 UJ 13 UJ 10 UJ 14 UJ 12 UJ 6.7 J 

8.2 u 5.6 U 6.4 u 5.1 u 6.6 U 6 U 6 U 
6.2 U 5.6 U 6.4 U 5.1 u 6.6 U 6 U 5 u 



Table 5.3-5. Data Summary: Soil Boring Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia 

Site ID 5%IWL-04 
Field Sample Number SAICOZ 
Site Type BORE 
Collectton Dale OCUO7/02 
Depth (11) 19.00 

htETALS(6010j 
Parameter 
Atumtnum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

‘Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sitver 
Sodium 
Vanadium 
Zinc 

Units RL 
MGIKG 20 1080 
MO/KG 0.6 0.2 
MGIKG 1 1.3 
MGIKG 20 1.2 
MGIKG 0.5 0.03 
MGlKG 0.5 0.02 
MGlKG 100 33 
MO/KG 1 1.3 
MGlKG 5 0.24 
MGlKG 1 0.42 
MO/KG 10 641 
MGIKG 0.3 0.41 
MGIKG 100 66.6 
MGIKG 1.5 13.4 
MGlKG 1 0.49 
MGIKG 100 34.4 
MGIKG 1 0.05 
MGIKG 100 51 
MO/KG 5 1.6 
MG/KG 2 1.6 

UJ 

J 
U 
U 
UJ 

METALS(7471) 
Parameter 
Mercury 

Units RL 
MGIKG 0.1 0.01 u 

SEMWOLATILE ORGANIC COMPOUNDS(8270) 
Parameter Units Rt. 
bts(2-Elhythexyhphthalate uek9 330 380 u 

VOLATILE ORGANIC COMPOUNDS(8260) 
Parameter Units Rt. 
2-Hexanone ue~9 10 IO u 
Acetone Wku 10 10 u 
Methyl ethyl ketone U9R9 10 10 UJ 
Methylene Chloride Wkg 5 5.2 u 
Trichloroethene Wku 5 5.2 u 



Table 5.34.’ Data Summary: Soil Boring Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility,Accomack County, Virginia (continued) 

Foooolnotes: 

S - Melals: Reported value was less lhan the contract required detection limll but greater than or equal to the instrument deleclion limit. ‘I 
S - Organics: Analyte was found in the associated method blank. Validation of the data did not result In Ihi5 compound being qualified ah nondetect due to blank contamination. 

Therefore this result Is considered to be site related. 
0 -The value for the targel 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 spectral library search. 
P - There is greater than 25% difference for detected concentrations between the two GC urlumns for the associated pestidde/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 confirmalion. but compound presence is strongly suspected. 
l - Duplicate analysis not within control limits. 
N/A - Compound not arialyred for. 
NF - Dala not found. 
RL - Report@g Limit for each method. For SW846 methods, the samples are reported down to the method date&n timtts (MDL). For metals, the samples am rep&& down to 

the instrument detection limit (IDL). 
MDL - Melhod Detdction Limit. 
SAICXXR -An SAIC field sample number followed by an ‘R’ designates a recollected ramole. 



Table 5.3-6. Data Summary: Groundwater Results, Industrial Waste/Sanit&y Landfill 
Wallops Flight Facility, Accomack County, Virginia 

Site ID HP-IWL-01 
Field Sample Number SAlCOl 
Site Type PNCH 
Collection Date OS/OS/O2 
Depth (ft) 16.50 

HP-IWL-OI 
SAICOl D 

PNCH 
oQmS/o2 

18.50 

HP-IWL-02 
SAlCOl 

PNCH 
oQKwo2 

16.00 

HP-IWL-03 
SAICOl 

PNCH 
06106/02 

19.00 

HP-lWL-04 
SAlCOl 

PNCH 
06/07/02 

19.00 

METALS(6010) 
Parameter 
Barium 
Calcium 
Cobalt 
CWQW 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Zinc 

Units RL 
w/L 200 14.6 44.1 6.6 12.6 19.2 
“g/L 
ug/L 
ugfL 
uglL 
ug/L 
UglL 
ug/L 
UQ/L 
IlglL 
uglL 

1000 
60 
10 

100 
1000 

15 
10 

1000 
1000 

20 

26600 N 28600 J 11600 J 16000 J 
1 6 0.6 U 1.6 6 0.8 B 

1.5 u 1.4 U 1 U 1.7 u 
167 116 B 660 962 

6210 6260 3480 6160 
126 60.6 61.7 36.6 
1.1 U 1.1 U 2.8 6 3.9 B 

4360 4240 1660 1730 
12900 J 12800 UJ 7420 J 6290 J 

4.2 u 4 U 7.2 U 26.6 u 

.-.- 
29300 

0.6 UJ 
2.8 U 
668 

7620 
62.3 

1.6 Ei 
2190 
7300 

8.6 u 

VOLATILE ORGANIC COMPOUNDS(6260) 
Parameter Units RL 
Acetone tlg/L 5 7.1 UJ 5 UJ 5 UJ 5 UJ 6 UJ 
Carbon disulfide 
m-and/or p-Xylene 
Methyiene Chloride 
Toluane 

u!# 
IJglL 
UglL 
ug/L 

1 1 UJ 1 UJ 1 UJ 1 UJ i u; 
I 1 UJ 1 UJ 0.7 J 1 UJ 1 UJ 
1 1 UJ 1 UJ 1 UJ 1 UJ 2.3 UJ 
1 0.8 J I UJ 1.7 J 1.2 J 1 UJ 
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Table 5.3-6. Data Summary: Groundwater Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Footnotes: - 

B - Melals: Reported value was less than the conlract required delection limit but greater than or equal lo the instrument detection limit. 
E - Organics: An;ilyta 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 reporled value is estimated because of the presence of lnterferents. 
E - Organics: Concentration range exceeded for this analyte. 
J -Value is sstimaled. 
N - Metals: Spiked sample recovery not wilhin control limits. 
N - Organ&: 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/PC6 target anafyfe. 
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 suspacled. 
* - Duplicate analysis not within control limils. 
NIA - Compourid not analyzed for. 
NF - Data not found. 
RL - Reporting Limit for each method. For SW646 methods, the samples are reported down to the method detection limits (MDL). For metals, the samples are reported down to 

the instrument detection limit IIDU. 
’ ’ MDL - Method Detection Limil. 

SAICXXR - An SAIC field sample number followed by an 37” designates a recollected sample. Y 



Table 5.3-7. Industrial Waste/Sanitary Landfill 
Metal Constituents Detected Above Screening Criteria in Soil 

Wallops Flight Facility, Accomack County, Virginia 

SB-IWL-02 BORE 0 1.5 MGIKG X x 
SB-IWL-01 BORE 0 1.0 MGIKG X X 

Barium SB-IWL-03 BORE 0 4.3 MO/KG 
SB-IWL-02 BORE 0 9.5 MO/KG 
SB-IWL-01 BORE 0 10.5 MGIKG 

Cadmium SB-IWL-01 BORE 0 0.02 MGlKG 
Chromium SB-IWL-02 BORE 0 3.3 MGlKG 

SB-IWL-03 BORE 0 3.5 MGIKG 
SB-IWL-01 BORE 0 4.2 MGIKG 

Cobalt SB-IWL-02 BORE 0 0.8 MGlKG 
SB-IWL-03 BORE 0 0.7 MGIKG 
SB-IWL-DI BORE 0 I MO/KG 

Copper SB-IWL-03 BORE 0 2.7 MO/KG 
SB-IWL-01 BORE 0 3.1 MO/KG 
SB-ML-02 BORE 0 3.2 MGlKG 

Lead SB-lWL-02 BORE 0 2.6 MGlKG 
SB-IWL-01 BORE 0 3.5 MG/KG 
SB-IWL-03 BORE 0 4.5 MG/KG 

Vanadium SB-IWL-02 BORE 0 4.6 MGIKG 
SB-tWL-03 BORE 0 4.7 MGIKG 
SB-tWL-01 BORE 0 6.7 MGIKG 

ZlflC SB-IWL-03 BORE 0 6.7 MGIKG 
SB-IWL-01 BORE 0 7.1 MGlKG 

jubsurface Soil (0.5 to 20 feet BLS) Arsenic SB-IWL-03 BORE 19 0.7 MO/KG X X 
SB-IWL-W BORE. 13 1.2 MGIKG X X 
SB-IWL-04 BORE 19 1.3 MO/KG X- X 
SB-IWL-01 BORE 16.5 2 MOlKG X X 
SB-IWL-02 BORE 16 2 ’ MGIKG X X 

Barium SB-IWL-03 BORE 19 1.1 MG/KG 
SB-IWL-04 BORE 19 1.2 MGIKG 
SB-IWL-01 BORE 16.5 3.3 MGIKG 
SBIWL-04 BORE 13 4.4 MGfKG 
SB-IWL-02 BORE 16 la.3 MO/KG 

Chromium SB-IWL-04 BORE 19 1.3 MGIKG 
SB-IWL-01 BORE 16.5 2.1 MGlKG 
SB-IWL-02 BORE 16 4.2 MGlKG 
SB-IWL-04 BORE 13 11.2 MGlKG 

Cobalt SB-IWL-04 BORE 13 0.62 MG!KG 
SB-IWL-02 BORE 16 0.9 MO/KG 
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Table 5.3-T. Industrial Waste/Sanitary Landfill 
Metal C.onstituents Detected Above Screening Criteria in Soil 

Wallops Flight Facility, Accoinack County, Virginia 

I -- 
Lead 

16.5 
I 

0.5 
16 1 MGIKG 

1 SB-IWL-04 1 BORE MO/KG 
i SB-IWL-04 1 BORE --ii+&- MGIKG 

19 MO/KG 
16.5 I 

0.5 
0.7 MGlKG 

MG/KG 
MO/KG 

I 

MGIKG 
MGIKG 
MGIKG 



Inorganic Cons&Men&-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: 

l Surface soil (0 to ~0.5 feet BLS) 
- Industrial - none 
- Residential - arsenic 
- Migration to groundwater - arsenic 

l 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 s ummarize 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 mgkg) and migration to 
groundwater (0.03 mgkg). 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 m&g. 

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 mgkg) 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 and shallow subsurface soil samples at the IWL were analyzed for 
VOCs and SVOCs. The follotiing presents the organic constituents that were detected and the screening 
criteria that were exceeded: 

l Surface soil (0 to ~0.5 feet BLS) 
- Industrial - none 
- Residential - none c 

- Migration to groundwater - none 

l 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. 
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5.3.3.2 Groundyater Results and Nature and Extent 

As discussed in Section 5.3.2, four Hydropunche probes (HP-IWL-01 through HP-lWL-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 s ummarize the nature and extent of constituents detected in the groundwater at the IWL. 

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 smmnari ‘zes 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 
tie 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 1.75 and 0.7 &L at HP-IWL-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: 

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

l 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 required, based on review of the Final Desktop Audit Summary Report 
and completion of the background comparison, No Further Action should be recommended. 
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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 summarr ‘zed 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-l shows the location of the current CDL at the WFF. 

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. 

/ L-J 

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. 

-7 Limited Site Investigation - Final Report 5.4-l May 2003 



- 
I 

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-l 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 samphng activities are summari ‘zed 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 

c 
- 

r 

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. 

c 

To assess whether contamination had been released at the CDL, the site-specific sampling plan 
included in the FSP (SAX 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 (Hydropunche 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-l shows the 
LSI soil boring locations at the CDL. Tables 5.4-3 and 5.4-4 summan ‘ze 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), 

E 
-. 
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Figure 5.4-2. Construction Debris Landfill -Site Conditions Photograph 

Table 5.4-l. Soil Boring Location W-2a 
Summary of Soil Boring Analytical Results -Construction Debris Landfill 

Wallops Flight Facility, Accomack County, Virginia 

W-02 is soil boring identification for boring installed during Earth 
Tech environmental investiaation of the CDL. 

Laboratory analysis for total metals was conducted using 
Method 60108. 

Detected arsenic concentration in soil exceeds Region Ill RBC 
for residential land use (0.426 mgikg) and Region Ill RSC for 
migration to groundwater (OAF 20) (0.03 mglkg). 
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fable 5.4-2. Groundwater Sample Location W-02a 
Summary of Groundwater Analytical Results - Construction Debris Landfill 

Wallops Flight Facility, Accomack County, Virginia 

Aluminum (Total) 

Copper (Total) 

Barium (Total) 

Iron (Total) 

Calcium (Total) 

Lead (Total) 

Chromium (Total) 
0.035 

0.053 

8.65’ 

32.7 

0.01 

0.047 

I Maanesium (Total) I 1.91 I 

a 

Manganese (Total) 
Nickel (Total) 

Sodium (Total) 
Zinc (Total) 

o.073c 
0.013 
4.43 
0.027 

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

b Laboratory analysis for total metals was conducted using Method 601 OB. 

’ Analytical results 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 

SB-CDL-01 16 SAICOI 6.5 7.0 - 
SAIC02 9.0 - 9.5 
SAIC 01 0 - 0.5 

SB-CDL-02 . 8 SAlCOl D 0 - 0.5 
SAIC 02 7.0 - 7.5 

- SB-CDL-03 4 SAIC 01 0 0.5 
SAIC 02 4.0-4.5 

Notes: 

All soil samples collected from the CDL were analyzed for VOCs, SVOCs, and metals. 
QAIQC sampling followed protocols specified in the FSP (SAIC 2002a). 
Duplicate samples were identified using a ‘ID.” 

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

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

Duplicate samples were identified using a ‘ID.” 
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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-Ql; 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-01 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 during 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 Region III RBCs for tap water and the Federal MCLs. 

The following paragraphs summan ‘ze 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: 

l Surface soil (0 to ~0.5 feet BLS) 

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

l Shallow subsurface soil (0.5 to 15 feet BLS) . 
- Industrial - arsenic 
- Residential - arsenic and iron 
- Migration to groundwater - arsenic 

Limited Site Investigation - Final Report 5.4-7 May 2003 



Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia 

Site ID SB-CDL-01 W-CDL-01 S&CDL-O2 w-CDL-02 SB-CDL-02 SB-CDL-03 SB-CDL-03 

Field Sample Number SAICOl SAlGO SAtCOl SAtCOlD SAICOZ SAICOl SAICOZ 

Site Type BORE BORE BORE BORE BORE BORE BORE 
Collection Date 08/07/02 08107102 08/07/02 O(vO7102 06/07/02 08/07102 06/07/02 
Depth (ft) 8.50 9.00 0.00 0.00 7.00 0.00 4.00 

METALS(6010) 
Parameter units RL 
Atumtnum MGlKG 20 
Antimony MO/KG 0.6 

Arsenic MGIKG 1 Barium MG/KG 20 
Beryllium MGIKG 0.5 

Cadmium MGIKG 0.5 Calcium MGIKG 100 
Chromium MO/KG 1 
Cobalt MGIKG 5 
Copper MGIKG 1 
tron MGlKG IO 
Lead MGIKG 0.3 
Magnesium MGIKG 100 
Manganese MGlKG 1.5 
Nickel MGIKG 1 Potassium MGIKG 100 

Selenium MGIKG 0.5 
Silver MGlKG 1 
Sodium MWKG 100 
Thallium MGIKG 1 
Vanadium MGlKG 5 
Zinc MGIKG 2 

hfE7ALS(7471) 
Parameter Units RL 

Mercury MGIKG 0.1 

SEMIVOLATILE ORGANIC COMPOUNDS(8270] 
Parameter Units RL 

2Methylnaphthalene dkg 330 
Acenaphthene @kg 330 
Anthracene Wkg 330 
Eenzo(a)anthracene u9kJ 330 
Benro(a)pyrene wm 330 
Senzo(b)ftuoranthene Wkg 330 
Benzo(g,h.i)perylene udkg 330 
Benzo(k)ftuoranlhene Wkg 330 
bis(2-Elhylheayt)phthalate uglkg 330 
Carbazole ugkg 330 
Chrysene u9Ml 330 

330 Dibenzofuran wh 
Di-n-butyl phthalate Wkg 330 

w3hl 330 Fluoranthene 
Fluorene wb 330 
Indeno(l,2,3~cd)pyrene usntg 330 
Naphthalene WJhl 330 

7170 4140 29100 31200 8770 44400 11000 
0.21 UJ 0.22 UJ 1.2 UJ 1.7 UJ 0.24 UJ 23.6 J 3.4 UJ 

1.6 0.64 B 6 0 8.9 B 13 6.3 B 16.9 371 326 30.6 240 8E 
0.17 9 

fi;: 
0.41 6 0.4 B 0.34 0.4 B 0.26 

0.03 B 0.02 u 26.9 20.7 0.04 B 23.B 3480 646 2940 2710 626 1750 tz 
7.6 3.7 26.6 29.7 6.7 53 19.7 
1.3 1.2 3 3.6 1.6 3.6 4.3 
3.5 1.5 u 1110 1240 2.5 2660 156 

3740 22oa 7740 34360 4420 10700 39200 
9.6 12.4 .266 253 4 047 141 
266 134 1450 1390 660 1960 843 

30.8 6.7 407 842 48.3 387 185 
4.2 J 2.2 J 10.8 J 12.7 J 3.9 J 110 u 15.4 J 179 99 585 618 256 

388 3a7 
0.23 B 0.22 u 1.2 u 1.3 8 0.37 s 2 B 1 .B 
0.05 u 0.05 u 0.29 u 0.33 B 0.05 u 16.8 
73.5 UJ 62.4 UJ 163 UJ 113 UJ 76.4 UJ 150 UJ 3::: UJ 
0.47 u 0.49 u 2.8 U 2.8 U 0.53 u 2.7 U 1.4 B 

7.6 3.9 14.3 14.7 9.7 13.2 15.8 
14.5 3.2 1400 1420 15.0 ia30 258 

0.04 0.02 u 0.33 0.08 0.02 6 0.32 0.04 

370 u 2500 360 u 360 u 400 u 380 U 410 u 
72 J 400 u 360 u 360 u 400 u 380 U 410 u 

150 J 400 u 360 U 360 U 400 u 380 U 
270 J 

410 u 
400 u 360 U 360 U 400 u 380 U 410 

220 J 400 u 360 u 
u 

360 U 400 u 37 J 
260 J 400 

410 u 
u 360 U 360 U 400 u 380 U 410 

160 J 
u 

400 u 360 U 360 U 400 u 380 U 410 u 
84 J 400 u 360 U 360 U 400 u 380 u 

370 u 400 u 360 u 
410 u 

26 J 400 u 65 J 410 u 
78 J 400 u 360 U 360 U 400 u 360 U 410 

210 J 400 u 360 U 
u 

360 U 400 u 300 u 410 
44 J 400 u 360 U 360 U 

u 
400 u 360 U 

370 u 400 u I 360 u 
410 u 

360 U 400 u 360 U 
430 400 u U 

410 u 
360 350 u 400 u 380 u 

78 J B6 J 360 u 
410 u 

350 u 400 u 380 u 410 u 
110 J 400 u 360 U 3SOU 400 u 360 

LIJ 
U 

830 360 U 
410 

350 u 
u 

, 400 u 380 u 410 u 



Site ID 
Field Sample Number 
Site Type 
Collecgon Date 
Depth (ft) 

Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia 

SE-CDL-01 SB-CDL-01 SB-CDL-02 SB-CDL-02 SB-CDL-02 SE-CDL-03 
SAICOI SAlCO2 SAICOI SAICOID SAICOZ SAICOI 

BORE BORE BORE BORE SORE BORE 
08107102 06107102 O&07/02 08107102 06lO7102 06/07/02 

6.50 0.00 0.00 0.00 7.00 0.00 

SE-CDL-03 
SAICOZ 

BORE 
‘06/07/02 

4.00 

METALS(6010) 
Parameter Units RL 
Aluminum MGlKG 20 
Antimony MGlKG 0.6 
Arsenic MGIKG I 
Barium MGlKG 20 
Beryllium MO/KG 0.5 
Cadmium MGIKG 0.5 
Calcium MGIKG 100 
Chromium MO/KG 
Cobalt MGlKG 

: 

Copper MGlKG 1 
Iron MGlKG 10 
Lead MGlKG 0.3 
Magnesium MO/KG 100 
Manganese MO/KG 1.5 
Nickel MGIKG I 
Potassium MO/KG 100 
Selenium MGlKG 0.5 
Silver MGlKG i 
Sodium MGIKG 100 
Thallium MGIKG 1 
Vanadium MGlKG 5 
Zinc MO/KG 2 

YETALS(747ij 
Parameter Unils RL 

Mercury MGIKG 0.1 

SEMIVOLATILE ORGANIC COMPOUNDS(627Oj 
Parameter Units RL 

ZMelhylnaphthalene Wk‘a 330 
Acenaphlhene Wkg 330 
Anthracene UsMt 330 
Benzo(a)anthracene Wkg 330 
Benzo(a)pyrena Wkg 330 
Benzo(b)ftuoranlhene w'kg 330 
Benzo(g.h,i)perylene @kg 330 
Benzo(k)lluoranlhene w&t 330 
bii(2-Ethylhexyl)phthalate UsM 330 
Carbazole w/kg 330 Chrysene Wkg 330 

Dibanzofuran uob 330 
Di-fl-butyl phthalate Wkg 330 Fluoranlhene w3Nl 330 
Fluorene 

Wkg 
330 

Indeno(l.2.3-cd)pyrene w/kg 330 
Naphthalene wha 330 

7170 4140 28100 31200 6770 44400 11000 
0.21 UJ 0.22 UJ 1.2 UJ 1.7 UJ 0.24 UJ 23.6 J 3.4 UJ 

1.8 0.64 B 6 B 6.9 B 1.9 6.3 B 6.9 
16.9 6.2 371 326 30.6 240 66.3 
0.17 0.16 0.41 B 0.4 B 0.34 0.4 B 0.26 
0.03 B 0.02 u 26.9 29.7 0.04 B 23.B 4.9 

3490 646 2940 2710 626 1760 a71 
7.6 3.7 26.6 29.7 6.7 63 19.7 
1.3 1.2 3 3.6 1.6 4.3 
3.6 1.5 u 1110 1240 2.6 

263: 
IS6 

3740 2100 7740 34300 4420 10700 39200 
B.9 12.4 266 263 4 947 *41 

260 134 1460 1390 660 1960 643 
30.9 6.7 467 642 46.3 387 166 

4.2 J 2.2 J 10.6 J 12.7 J 3.9 J 110 u 16.4 J 
179 99 666 616 266 369 367 

0.23 B 0.22 u 1.2 u 1.3 B 0.37 B 2 B 1 B 
0.05 u 0.05 u 0.29 U 0.33 B 0.06 u ts.0 1.6 
73.5 UJ 62.4 UJ 163 UJ 113 UJ 76.4 UJ 150 UJ 39.6 UJ 
0.47 u 0.49 u 2.6 U 2.6 U 0.53 u 2.7 u I.4 B 
.7.6 3.8 14.1 14.7 S.7 13.2 16.6 
14.6 3.2 1400 1420 16.8 1030 256 

0.04 0.02 u 0.33 0.06 0.02 B 0.32 0.04 
\ 

370 u 2600 360 u 360 u 400 u 380 u 410 u 
72 J 400 u 360 U 360 U 400 u 360 U 410 

160 J 
u 

400 u 360 u 360 u 400 u 360 u 410 u 
270 J 400 u 360 u 360 U 400 u 360 U 410 u 
220 J 400 u 360 U 360 u 400 u 37 J 410 u 
260 J 400 u 360 U 360 U 400 u 360 U 410 
160 J 400 u 360 U 

u 
360 u 406 u 380 u 410 u 

94 J 400 u 360 U 360 U 400 u 360 U 410 u 
370 u 400 u 360 U 26 J 4gOU 66 J 410 

J u 
u 

79 400 360 U 360 U 400 u 360 U J 410 u 210 400 u 360 u 360 u 400 u 380. u 
410 

44 J 
u 

400 u 360 U 360 U 400 u 360 U 
370 u 400 u 360 U 

410 u 
360 U 400 u 360 u 430 400 u 360 U 410 u 
360 U 400 u 360 U 76 J 96 J 360 U 410 u 
360 U 400 u 360 U 110 J 400 u 410 360 U u 360 U 400 u 

360 66 J u 630 360 U 410 u 360 U 
400 u 360 u 410 u 



Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site ID SE-CDL-01 S&CDL-O1 SE-CDL-02 SE-CDL-02 SB-CDL-02 S&CDL-O3 M-CDL-03 
Field Sample Number SAICOI SAICO2 SAICOI SAICOID SAICO2 SAICOl SAICOZ 
Sile Type BORE BORE BORE BORE BORE BORE BORE 
Collection Dale 06/07/02 06/07/02 08107102 06/07/02 06/07/02 08107/02 06/07/02 
Depth (ft) 6.50 9.00 0.00 -0.00 7.00 0.00 4.00 

Phenanthrene 
Pyrene 

uglkg 330 630 63 J 36ou 360 u 400 u 380 u 410 u 
uglkg 330 610 400 u 360 u 360 u 400 u 360 u 410 u 

VOLATILE ORGANIC COMPOUNDS(li260) 
Parameler Units RL 
1,2-Dichlompropane wkl 5 
A~tOne 
Carbon disuliide 
Chloromelhane 
Ethylbenzene 
m-and/or p-Xylene 
Methylene Chloride 
Tetrachloroethene 
Trichloroelhene 

UsM 10 
whl 5 
Wkg 5 
Wkg 5 
Wkg 5 
Wkg 5 
wg 5 
Wkg 5 

5.5 u 
12 u 

5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.6 u 
5.5 u 
5.5 u 

4.6 u a* ,I 5.7 u 2000 J 6 u 6.4 u ..- 
4100 UJ 36 u 

V.” I 
55 u 9.5 i 55 u 

2100 u 8 u 
15 u 

6.4 U 4.8 u 9.5 U 
2100 u 

5.7 
6 U 

u 
6.4 U 4.8 u 

12000 
67 

J 6 u 
5.7 u 

6.4 u 4.6 u 9.5 
9600 J 

U 
6 U 

5.7 u 
6.4 U 4.6 u 9.5 

2200 
u 

u 6 u 
5.7 u 

6.4 U 4.6 u 1100 9.7 UJ J 5.7 6 U u 6.4 U 
4.6 u 2100 9.5 u 6 U U 5.7 6.4 U u 
4.6 u 9.5 U 5.7 u 



Table 5.4-5. Data Summary: Soil Boring Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

B - Metals: Reported value was less than the cc&act required detection limit but greater than or equal to the Instrument detectton Ilmlt. 
B -Organ&: 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 lo be site related. 
D - The value for Ihe target analyte was oalculated from a dilution. 
E - Metals: The reported value is estimated because of the presence of interfere&. 
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 mncentrallons between the two GC columns for the associated pesttclde/PCS 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 crileda for confirmation, but mmpound presence is strongly suspected. 
l - Duplicate analysis not within conlrol limits. 
N/A-Compound not analyzed for. 
NF - Dala not found. 
RL - Reporting Limit for each method. For SW646 methods, the samples are reported down to the method detection limits (MDL). 

the instrument delection limit (IDL). 
For metals, the samples are reported down to 

. . MDL - Method Detection Llmit. 
SAICXXR -An SAIC geld 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 

Site ID HP-CDL-01 
Field Sample Number SAICOI 
Site Type PNCH 
Collection Date 08/07/02 
Depth [tt) 10.00 

HP-CDL-M 
SAICOI 

PNCH 
08107102 

8.00 

HP-CDL-83 
SAICOI 

PNCH 
08/07/02 

4.00 

hfETALS(6610) 
Parameter 
Arsenic 

units RL 
ug/L IO 12.7 U 3.4 u 3.4 u 

Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

200 
5 

1000 
10 
IO 

100 
3 

1000 
15 
10 

1000 
1000 

50 
20 

28 
0.36 

17000 
1.3 
2.2 

13.6 
1110 

791 
1.1 

2220 
9040 

3.1 
9.3 

18.7 316 
8 0.3 u 0.3 u 

33600 64000 
U 1.3 u 3.4 B 
U 5.6 u 3 u 

24.3 U 359 
1.6 u 1.6 u 

8500 6210 
106 461 

U I.1 u 14.3 
2360 4300 
9670 BS30 

E 0.79 B 0.7 u 
U 4.5 u 87.4 

SEMIVOLATILE ORGANIC COMPOLlNDS(8270) 
Parameter Units RL 
2.4-Dimethylphenol uglL 10 10.4 J 14 u 13 u 
2-Methylnaphthalene ug/L 10 49 14 u 13 u 
2-Methylphenol ug/L 10 27 14 u 13 u 
4-Methylphenol ug/L IO 46 14 u 13 u 
Naphthalene ug/L IO 120 14 u 13 u 

VOLATILE ORGANlC COMPOUNDS(6260) 
Parameter Units RL 
Acetone us/L 5 5 UJ 6.2 5 u.l 
Benzene UglL 
Chloromelhane ug/L 
cis-1 .2-Dichloroethena ug/L 
Ethylbenzene ug/L 
m-and/or p-Xylene ML 
Methylene Chloride ug/L 
o-xylene ugll 
Styrene ug/L 
Tetrachloroethene ug/L 
Toluene ug/L 
Tdchloroethene ug/L 

1 500 UJ 
1 0.7 J 
1 12 J 
1 920 J 
1 3700 J 
1 1 UJ 
1 1700 J 
I 22 J 
I 12 J 
1 12000 J 
1 1.1 J 

0.64 J i Ul 
1 u 1 UJ 
1 u 2.3 J 
1 u 1 UJ 
1 u 1 UJ 

2.2 UJ 2 UJ 
1 u 1 UJ 
I u I UJ 
1 u 1 UJ 

1.1 1 UJ 
1 u 1 UJ 

Created on 5/27/2003 



Table 5.4-6. Data Summary: Groundwater Results, Construction Debris 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 We instrument detection limit. ’ 
E - Organics: Analyte was found in the associated method blank. Validation of Ule data did not result in this compound being qualilied 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 pre&nci of Interfere& 
E - Organics: Concentration range exceeded for this analyie. 
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 - Thereis greater than 25% difference for detected concentrations between the twa GC columns for the associated pesttcide/PCB target analyte. 
R -Value is rejected. 
U - Compound was analyzed for but not detected. 
UJ - Compound w6s analyzed for but not detected and is urnsldered an estimate. 
X - The mass spectrum does not meet EPA CLP criteria for c&8rmation, but compound presence is strongly suspected. 
l - Duplicate analysis not within control limits. 
.NIA- Compound not analyzed for. 
NF - Data not found. 
RL - Reporting Limit for each method. For SW846 methods, tie samples are reported down to Vie method detection limits (MDL). For metals, the samples are reported down to 

the instrumen! detection limit (IDL). 
MDL - Method Detection Limit. 
SAICXXR -An SAIC 8eld sample number followtid by an ‘R” designates a recollected sample. 
1,2-Dichlorobenzene; 1,3-Dichlorobenzene: 1.4-Dichlorobenzene: and 1.2,4-Trichlorobenze?a - For samples analyzed prior to February 2000, these four compounds are reported as part of the 
semivolatile organic compound list. For samples analyzed q fti?r February 2000, these four compounds are iported as pa? of the volatile organic compound list. 
1,2-Dichloroethene (total); Cis-I ,i-Dichloroetheneand Trans-1,2-Dlihloroethene - For samples analyzed prior to February 2000, cis-l.Z-dichloroethene and trans-1,Zdichloroethene 
(not 1,2-dichloroethene [total]) are reported as part of the volatile organic compound list. For samples analyzed after February 2000.1.2dichtoroethene (total) 
(not cis-I ,2-dichloroethene and trans-1,Zdichloroethene) is reported as part of the volatile organic compound list. 



Table 5.4-7. Constructiop Debris Landfill 
Metal Constituents Detected Above Screenina Criteria in Soil 

Wallops Flight Facility, Accomack Coun&, Virginia 

Subsurface Soil (0.5 to 15 feet BLS) 

SE-CDL-02 BORE 0 6.9 MGIKG X 
Barium 

X X 
SB-CDL-03 BORE 0 240 MGIKO 
SBCM-02 BORE 0 325 MGIKQ 
SB-CDL-02 BORE 0 371 MO/KG 

Cadmium SB-CDL-03 BORE 0 23.9 MGIKG 
SB-CDL-02 BORE 0 25.9 MGKG 
SE-CDL-02 BORE 0 29.7 MGIKG 

Chromium SB-CDL-02 BORE 0 26.6 MGIKG 
SE-CDL-02 BORE 0 ‘29.7 MGIKG 
SBCOL-03 BORE 0 

Cobal! SB-CDL-02 BORE 
MGIUG 53 

0 3 
SB-CDL-03 BORE 0 3.6 MGIUG 

SBCDL-02 BORE 0 3.6 MGIKG 

Copper SB-CDL-02 BORE 0 1110 MGIKG 

SB-CDL-02 BORE 0 1240 MGIKG 

BB-CDL-03 BORE 0 2660 .. MGIKG 
Iron BB-CDL-02 BORE 0 34300 MGIKG ’ X 
Lead SB-CDL-02 BORE 0 253 MGIKG . 

BB-CDL-02 BORE 0 266 MO/KG 

SB-CDL-03 BORE 0 947 MGIKG 

Mercury SBCDL-03 BORE 0 0.32 MGIKG 
SB-CDL-02 BORE 0 0.33 MGIKG 

Selenium SBtDL-02 BORE 0 1.3 MGIKG 
SB-CDL-03 BORE 0 2 MGIKG 

Silver SBCDL-03 BORE 0 16.6 MGIKG 
Vanadium SB-CDL-03 BORE 0 13.2 MGIKG 

S&CDL-O2 BORE 0 14.1 MGiUG 

SB-CDL-02 BORE 0 14.7 MGIUG 
Zinc SB-CDL-03 BORE 0 1030 MGIUG 

SB-CDL-02 BORE 0 1400 MGIKG. 

SB-CDL-02 BORE 0 1420 MGIKG 
Arsenic SBCDL-01 .BORE 9 0.54 MGIKG X X 

BB-CDL-01 BORE 6.5 1.6 MGIUG X ,.,. x 
SB-CDL-OP BORE 7 1.9 .I.. .+/UG . . . . . . X x 

BBCDL-03 BORE 4 6.9 MGIKG X 
Barium 

X X 
BSCDL-01 BORE 
SB-CDL-01 BORE 6’5 

5.2 MO/KG 

BB-CDL-02 BORE ; 
15.9 MGIKQ 
30.6 MO/KG 

SB-CDL-03 BORE 4 55.3 MGIKG 



Table $4.7.Co&ruction Debris Landfill 
Metal Constituents Detected Above Screening Criteria in Soil 

Wallops Flight Facility, Accomack County, Virginia 

SB-CDL-01 BORE 6.5 3.5 MGIKG 
SB-CDL-03 BORE 4 155 MGlKG 
SB-CDL-03 BORE 4 MGIKG 
SB-CDL-02 BORE 7 
SB-CDL-01 BORE 6.5 9.6 MGIKG 
BB-CDL-01 BORE 9 12.4 MO/KG 
SB-CDL-03 BORE 4 141 MGIKG 
SB-CDL-03 BORE 4 

Selenium SB-CDL-01 BORE 6.5 
SB-CDL-02 BORE 7 
SB-CDL-03 BORE 4 

Thallium SB-CDL-03 BORE 4 
Vanadium SB-CDL-01 BORE 9 3.9 MO/KG 

SB-CDL-01 BORE 6.5 7.5 MGIKG 
SB-CDL-02 BORE 7 9.7 MO/KG 
SB-CDL-03 BORE 4 15.6 MGIUG 

Zinc SB-CDL-91 BORE 6.5 14.5 MGIKG 
SB-CDL-02 BORE 7 15.9 MO/KG 



Table 5.4-8. Construction Debris Landfill 
Non-Metal Constituents Detected Above Screening Criteria in Soil 

Wallops Flight Facility, Accomack County, Virginia 

onsllluanl toncenhations lhat exceed weentng ulteda We thtcd In sMandin!J O&r (loweat to hlphmt). 
indicatea dstectad mncantration muxuds the aawning atkrta. 
PA Region 111. 



Table 5.4-9. Construction Debris Landfill 
Metal Constituents Detected Above Screening Criteria in Groundwater 

Wallops Flight Facility, Accomack County, Virginia 

’ 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. 

d MCL. 
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Table 5.4-l 0. Construction Debris Landfill 
Non-Metal Constituents Detected Above Screening Criteria in Groundwater 

Wallops Flight Facility, Acctimack County, Virginia 

’ Constitient concentrations that exceed screening criteria are listed in a&ending order (lowest to highest). 

b X indicates detected concentration exceeds the screening criteria. 

’ EPA Region III RBCs. 

d MCL. 
__ 



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 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 summari ze 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 III 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 (c6.9 mg/kg). 

Arsenic concentrations detected in the subsurface soil exceeded the Region IIt 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 m&g) 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 III RBC for migration to 
groundwater (13 m&g). Iron was detected in the surface soil at SB-CDL-02 (34,300 m&g) 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: 

l Surface soil (0 to CO.5 feet BLS) 

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

l 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). 
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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 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 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 pg/kg) that exceed the Region III RBC for residential land use (87 pgkg). 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-O 1. 

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 compouqd (chloiomethane) 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 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 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: 

l EPA Region III RBC for tap water - iron and manganese 
l 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 [lo,950 pg!L]) and 
inanganese was detected at 791 pg/L (Region III RBC [730 &L]). No inorganic constituents exceeded 
the MCL criteria. 
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@g&c ConsWe&-Sixteen organic compounds (5 SVOCs and 11 WCs) 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 III RBCs and the MCLs: 

e EPA Region III C for tap water - benzene, ethylbenzene, naphthalene, ICE, toluene, and 
trichloroethene (ICE) 

e MCL - ethylbenzene, ICE, 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 III 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 summariz e 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, WE, and toluene) were detected at HP-CDL-01 at concentrations that 
exceeded the EPA Region III RBC for tap water and the MCI,. Two additional organic compounds 
(naphthalene and TCE) also were detected at HP-CDL-01 at concentrations that exceed the Region 
R.BC for tap water. 

64..$ Conchsions 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 LSI. 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 WJ?F 
(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 summan ‘zed 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 

ji 
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. 

I 

IL 
Groundwater - lnorganics 

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 

I the area at SB-CDL-01 could be a potential source for these constituents. 

Groundwa ter - 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 d 
include the following: 

l 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 confhm or deny presence of 
structures, potential contamination. 
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k Field Boring Log Page \ of I 
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ke File No. County A ccawK& Boring No.5~-~~~-O\ ,I Monitor Well No. U\ A 
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Boring No.: R spm.t~-o & 1 Monitor Well No. r~ 4 
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APPENDIX D. DATA QUALITY ASSESSMENT 
r- ~ 

1: 
D.l INTRODUCTION 

,- 
A comprehensive quality assurance/quality control (QA/QC) program was followed during the 

Limited Site Investigation (ISI) 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 fir EvaZuating 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 

;I: 

Project Plan (QAPP) submitted as Appendix A of the FSP; the EPA Test Methods fir EvaZuating Solid 

I 

Waste, Physical/Chemical Methods SW846; and the EPA Contract Laboratory Program (CLP) NationaZ 
Functional GuideZines for Organic and Inorganic Data Review (EPA 1994a and b) with modifications for 
non-CLP methods. 

-I 
r / 

All tables referenced throughout the text are presented at the end of this appendix. 

I 

! ~ 0.2 LABORATORY QUALITY CONTROL ASSESSMENT 

I 

All environmental samples (i.e., soil and groundwater) and field QC blanks (i.e., trip blank, 

I 

equipment rinsate blanks, and field blanks) collected during the WFF LSI are presented in Tables D-la 
and D-lb and were analyzed using EPA Test Methods for Evaluating Solid Waste, Physical/Chemical 

li 

Methods SW846 (SW826OB for volatile organic compounds [VOCs], SW827OC for semivolatile organic 
compounds [SVOCs], and S W60 1 OB/SW7470 for metals). 

I SAIC systematically reviewed 100 percent of the VOC, SVOC, and metals data (i.e., all analytical 

._i 

QC results and laboratory documentation) based on the guidelines and specifications in the National 

I 

Functional GuideZines 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). 

r 
D.2.1 

I 
“1 

Differences Between the Analytical Methods (S W826OB and S W827OC) and 
L National Functional Guidelines that Resulted in the Qualification of Data 
, Differences between the laboratory analytical criteria and data validation acceptance criteria 

I 
1 in (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 

s 

between the criteria are summan ‘zed below. 

I Volatile Organic Compound Analysis (SW826OB)-SW846 Method 826OB 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 

1. I. 1 %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,l -dichloroethene (1,l -DCE), chloroform, 1,2-dichloropropane, toluene, ethylbenzene, and vinyl 
chloride. SW846 Method 8260B has the following minimum relative response factor @RF) criteria for 
only these compounds: chloromethane (0.10); 1,l dichloroethane (1,l -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 “I” (detect) or “UP (nondetect). If the RRF criteria 
(2 0.05) are exceeded for any compound, all associated samples are qualified as estimated “I” (detect) or 
rejected “R”(nondetect). 

Semivolatile Organic Compound Analysis (SW827O+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-nitrosodiphenylarnine, 
di-n-octylphthalate, fluoranthene, benzo[a]pyrene, 4-&loro-3-methylphenol, 2,4dichlorophenol, 
2nitropheno1, 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 0.0 1. 

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. 

0.2.2 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 827OC, and metals analysis using 
SW846 Methods 601OB/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 
[SDG]) data validation reports. 

c 

t 
’ : 

The following data validation qualifiers were applied to the results: 

l 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. 

l U-The analyte was analyzed for, but was not detected above the reported sample quantitation 
limit. These results are qualitatively acceptable. c 

l 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. ICI 

l N-The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a “‘tentative identification.” 

t 
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l NJ-The analysis indicates the presence of an analyte that has been “tentatively identified” and 
the associated numerical value represents its approximate concentration. 

l 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. 

l 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 SAX 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. 

VoZatiZe 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 “UP and positive results were qualified as estimated “J.” 

Semivolatile Organic Compohd 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 
(SAICRBO2) were qualified as estimated “UJ.” No positive results were reported. 

0.2.2.2 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 s ummarized 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 analyzed 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 analytical results were qualified as estimated “UJ.” 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 “TJJ” and positive results were qualified as estimated “J” for samples in the affected SDGs. 
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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 summan ‘zed below and in Table D-2. 
Tables D-5 though D-7 summari ze 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 “UP’ 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 WK]). 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 SVOCs (i.e., cl-chloroaniline 
’ [4CA], 4NP, and pyrene) and two surrogate compounds (i.e., nitrobenzened5 NZ] and terphenyld14 
[TPBDl4]) 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-l 1 summarr ‘ze 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 (ICE) 
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. 

Me&Is 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 arsd~, 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. 

,- 

J 

0.2.2.6 Surrogate Results 

I 
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- 

I 

1.1 2. 

Volatile Organic Compound Analysis-Two soil percent recovery values (of 136 total values) were 
/~ 

4 

above the upper control limit (&JCL). As a result, positive results in associated samples were qualified as 

I 

estimated “J.” 
I_ 

,-- 

1 
I 
i. 

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. 

-1 
/ --.I 

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&ED) 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-l 8 summari ze 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 qualifiers were applied based only on MS/MSD results, 
since all other QC criteria were met. 

--, 
, 

. .J 
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D.2.2.9 Matrix Spike Sample Results 

Metals matrix spike sample (MSS) analyses were conducted in accordance with SW846 Methods 
6010B and 7470 for metals and the QAPP (SAX 2002). The control limits for percent recoveries of 
metals in water samples is 75 to 125 percent. Tables D-19 and D-20 summan ‘ze 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 summan ‘ze 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 Results 

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 601OB 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 su mmarize the LCS results for soil and water samples. 

Semivolatile Organic Compound Analysis--4-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. 

0.2.2.14 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 (PADS), and unknowns. The majority of TICS 
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I -I reported unknown organic chemical classes (e.g., unknown hydrocarbons, unknown PAH, unknown acid, 
: 7 unknown alkane, unknown alkanol) or only unknown. As such, these compounds were not specifically 

1 

t 1 
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 

,-I 
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I, 
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unknown spectrum may not be that of a pure compound but of two coeluting compounds. 

0.2.2.17 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 sumrnan ‘zes the data validation qualifiers applied to data due to field QC blank 
contamination. 

0.3.1 Trip Blanks 

Methylene chloride, 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 WPF LSI. 

D.3.2 Equipment Rinsate B/anks~ 

I 
II 

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 

1! the WFF LSI. 

I A. 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 

,!1 

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. 

-t 
,J 

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. 

I 
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 chromitun, 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. 

0.3.3 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-la. Analytical Methods and Total Number of Water Samples 
Wallops Flight Facility, Accomack County, Virginia 

EqU@msnt EqU@msnt Total Total 

Analytical Analytical Detsctlm Detsctlm Waler Waler Raid Raid Trip Trip Riita Riita Rskl Rskl Number of Number of 

Parameters Parameters Melhod Melhod Limil Limit samples Duwates’ samples Duwates’ Blanks Blanks Blanks Blanks B&MS B&MS MSlMSDS MSlMSDS Anatysss Anatysss 

,VD& VOCS 1 SW82WB SW82WB 1 a a I 11 11 I 2 2 I 4 4 I 2 2 I 2 2 I 1 1 I 22 22 

I I I I I 
svocb 1 SW827OC I a 1 11 1 2 1 NA 1 2 I 2 I 1 I 18 

MM& BWSOlOWW7470 a 11 2 NA 2 2 1 18 

a - Reporting limits (RLs) am matrix and sample specific. Ail detection hits are Mad on the summary data tab!es. 

Table D-lb. Analytical Methods and Total Number of Soil Samples 
Wallops Flight Facility, Accomack County, Virginia 

a - Reporting limits (RLs) are matrix and sample specifii. All detection limits are listad on the summary tab&. 
b, c, d - Analyzed with water samples in Table D-la. 
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Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia 

. 6 
EB .C 

FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
.FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 
FBLK 

Ii 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W’ 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Copper 
Magnesium 

Sodium 
Vanadium 

Zinc 
1 ,l ,l -Trichloroethane 

1 ,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1 ,P-Dichloroethane 

1,2-Dichloropropane 
P-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
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Chloroethane 
Chloroform 
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Ethylbenzene 
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Methyl Ethyl Ketone 
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trans-1,3-Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Manganese 

Sodium 

l!!M I. 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
6010 
6010 

Bii 

1 

•! r. : 

U 
U 
J 

UJ 
U 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 
J 

6 
17 
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9 
9 
9 
9 
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Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1 ,P-Dichloroethene 

cis-1,3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 ,P-Dichloroethene 
trans-1,3-Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Aluminum 
Antimony 

Cobalt 
Copper 

Zinc 
Bromomethane 

cis-1,8Dichloropropene 
Methyl lsobutyl Ketone 

I!! . . 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8260 

q c. - 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
J 

UJ 
UJ 
J 
J 

UJ 
UJ 
UJ 
J 
J 
J 
J 

UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 

UJ 
UJ 
UJ 

9 
9 
9 
9 

9 
9 
9 
9 
1 
9 
9 

49 
9 
9 
9 
9 
9 
9 
9 

499 
9 
1 
1 
9 

49 
439 
1 
9 
9 
1 
9 
9 
9 
9 
4 

17A 
17A 
6A 
8 
6 
4 
4 
4 
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HP-CDL-02 
HP-CDL-02 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
-HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
‘HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
‘HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
r HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-CDL-03 
HP-IWL-01 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) - I m I - 
SAICOl 
SAICOI 
SAICOI 
SAICOl 
SAG01 
SAICOI 
SAICOl 
SAlCOl 
SAlCOl 
SAICOl 
SAICOl 
SAICOI 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOI 
SAICOl 
SAICOI 
SAICOI 
SAlCOl 
SAICOI 
SAlCOl 
SAlCOl 
SAICOI 
SAlCOl 
SAICOl 
SAICOI 
SAICOI 
SAlCOl 
SAICOl 
SAlCOl 
SAICOI 
SAICOl 
SAICOI 
SAICOl 
SAlCOi 
SAICOI 
SAICOI 
SAICOI 
SAICOI 

I : 
EIB .- 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCli 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 

q 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
w 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Methylene Chloride 
Pyrene 

Aluminum . 
Antimony 

Cobalt 
Copper 

1 ,I ,l -Trichloroethane 
1 ,1,2,2-Tetrachloroethane 

1 ,l ,P-Trichloroethane 
1 ,I -Dichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethane 

1 ,PDichloropropane 
2-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Cation Tetrachloride 
Chlorobenzene 
Chloroethane 

Chloroform 
Chloromethane 

cis-1 ,P-Dichloroethene 
cis-1,8Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 ,P-Dichloroethene 
trans-1 ,&Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Copper 

m . . 
8260 
8270 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8280 
8260 
8270 
6010 

!I!! l . - 

UJ 
UJ 
UJ 
UJ 
UJ 
U 
UJ . 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 

46 
4 

17A 
17A 
6A 
a 
1 
1 
1 
1 
1 
1 
1 
1 

I,3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1,4 
1 

196 
1 
1 
1 
1 
1 
1 
1 
1 
4 
8 
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HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 

Table D-2. Reasons for D&a Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) - . I§3 . . 
SAICO’ 

SAICO’ 
SAICO’ 
SAICOl 
SAG01 
SAlCOl 
SAICOI 
SAICOI 
SAICOI 
SAICOI 
SAICOl 
SAICOI 
SAICOI 
SAICOI 
SAICOI 
SAICOl 
SAlCOl 
SAICOI 
SAICOI 
SAICOl 
SAlCOl 
SAICOI 
SAlCOl 
SAICOI 
SAICOl 
SAlCOl 
SAICOI 
SAlCOl 
SAICOI 
SAICOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOI 
SAICOl 
SAlCOl 
3AICOl 
8AlCOl 
SAICOI 
SAICOI D 
AICOI D 
AlCOl D 
AlCOl D 

. * BB .: 
PNCI 
PNCk 
PNCI 
PNCf 
PNCI- 
PNCk 
PNCl- 
PNCl- 
PNCI- 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
=NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
>NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 

i!!l . 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Sodium 

Vanadium 
Zinc 

III, 1 -Trichloroethane 
1 ,1,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 
1 ,I -Dichloroethane 
I,1 -Dichloroethene 
1,2-Dichloroethane 

1,2-Dichloropropane 
P-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-7 ,P-Dichloroethene 

cis-1 ,SDichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methyiene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene ., 

trans-1,2-Dichloroethene 
trans-1 ,SDichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Calcium 
Cobalt 
Copper 
Sodium 

•! 
601’0 

6010 
6010 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 

8260 

8260 
8260 
8260 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
6010 
6010 
6010 
6010 

1 

ml!! c. i 

J 

UJ 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
J 
U 
U 

UJ 

17A 

6A 
6 
9 
9 
9 
9 
9 
9 
9 
9 

794 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

699 
9 
9 
9 
9 
9 
9 
9 
9 
4 
20 
8 
6 

17A 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

I” I 

HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 

-HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-61 
HP-fWL-01 
-HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-01 
HP-IWL-02 

- . q m . 
SAICOl 
SAICOI 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAfCOl 
SAICOI 
SAICOl 
SAICOI I 
SAlCOl I 
SAICOI I 
SAICOl I 
SAlCOl I 
SAICOI I 
3AlCOl I 
3AICOl t 
SAlCOl f 
5AICOl I: 
SAlCOl C 
;AlCOl C 
jAlCO1 C 
jAICO1 C 
;AICOl C 
;AlCOl C 
iAlCO1 C 
iAlCO1 C 
iAlCO1 D 
iAICO1D 
;AICOl II 
;AlCOl D 
;AICOl D 
iAlCO1 D 
SAlCOl D 
AICOl D 
AlCOl D 
AlCOl D 
jAlCO1 
jAiCO1 
;AlCOl 
;AlCOl 
iAlCO1 
;AlCOl 

- ~ a . 
PNC 
PNC 
PNC 
PNC 
PNC 
PNCI 
PNCI 
PNCI 
PNCl 
PNCI 
PNCI 
PNQ 
PNCC 
PNCI 
PNCC 
PNCf- 
PNCF 
PNCF 
PNCF 
PNCl- 
PNCI- 
PNCH 
PNCH 
DNCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 

PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 

II . 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
w 
w 
iN 

Vanadium 
III, 1 -Trichloroethane 

1 ,1,2,2-Tetrachloroethane 
1 ,l ,2-Trichloroethane 
1 ,I -Dichloroethane 
1 ,l -Dichloroethene 
1 ,P-Dichloroethane 

1 ,P-Dichloropropane 
P-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1.2-Dichloroethene 

cis-1,3-Dichloropropene 
Dibromochioromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 ,BDichloroethene 
rans-1,3-Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Calcium 
Sodium 

Vanadium 
Zinc 

1 , I,1 -Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 

q .a 
6010 
8260 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 

8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
6010 
6010 
6010 
6010 
8260 
8260 

1 

q c. : 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
J 

UJ 
U 
UJ 
UJ 

6A 
9 
9 
9 
9 
9 
9 
9 
9 

49 
9 
9 
9 
9 

7.9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

6.9 
9 
9 
9 
9 
9 
9 
9 
9 
4 

20 
17A 
6A 
6 
9 
9 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

- . 
EBI . * 

SAlCOl 
SAlCOl 
SAlCOl 
SAfCOl 
SAlCOl 
SAICOI 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOI 
SAICOI 
SAICOI 
SAICOl 
SAICOl 
SAICOl 
SAICOl 
SAICOI 
SAlCOl 
SAICOI 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAICOI 
SAICOI 
SAlCOl 
SAG01 
SAICOl 
SAlCOl 

. . II 
PNC; 
PNCt 
PNCt 
PNCC 
PNCC 
PNCf 
PNCk 
PNCk 
PNCf- 
PNCl- 
PNCl- 
PNCl- 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
“NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 
‘NCH 

1 . 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
w 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

1 ,I ,2-Trichloroethane 
1 ,l -Dichloroethane 
1 ,I -Dichloroethene 
1,2Dichloroethane 

1.2-Dichloropropane * 
P-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1,2-Dichloroethene 

cis-1 ,&Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 ,BDichloroethene 
trans-1 .&Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Calcium 
Copper 
Sodium 

Vanadium 
Zinc 

1 ,l ,l-Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 

1 ,I ,P-Trichloroethane 
1 ,l -Dichloroethane 

ml! I. 
8260 
8260 
8260 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 

8260 
8260 

8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

El!! . 

1 

8270 
6010 
6010 
6010 
6010 
6010 

8260 
8260 
8260 

HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP:IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 
HP-IWL-02 

HP-IWL-02 
HP-IWL-02 
HP-IWL-03 
HP-IWL-03 
HP-IWL-03 
HP-IWL-03 
HP-IWL-03 
HP-IWL-03 
HP-IWL-03 
HP-IWL-03 
HP-IWL-03 

m c. - 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
J 
U 
J 

UJ 
U 
UJ 
UJ 
UJ 
UJ 

9 
9 
9 
9 
9 
9 

4,9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

63 
9 
9 
9 
9 
9 
9 
9 
9 
4 

20 
8 

17A 
6A 
6 
9 
9 
9 
9 

.- 

f 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

SAICO’ 
SAlCOY 
SAG01 
SAICOI 
SAlCOl 
SAICOl 
SAICOl 
SAG01 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAG01 
SAICOl 
SAICOl 
SAiCOl 
SAG01 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAICOl 
SAICOl 
SAICOl 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAG01 
SAlCOl 
SAICOl 
SAlCOl 
8AICOl 

* . 

a!3 
a- 

PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
‘NCH 
=NCH 
‘NCH 
‘NCH 
‘NCH 
JNCH 
‘NCH 
‘NCH 
‘NCH 
JNCH 
‘NCH 
‘NCH 
‘NCH 

I!! 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

W. 
W 
W 

1 ,l -Dichloroethene 
1.2-Dichloroethane 

1 ,P-Dichloropropane 
2-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1,2-Dichloroethene 

cis-1,8Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trawl .P-Dichloroethene 
trans-1,3-Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Aluminum 
Antimony 

Cobalt 
Copper 

Zinc 
1 ,l ,l -Trichloroethane 

1,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1 .l -Dichloroethane 
1 ,l -Dichloroethene 
1 ,P-Dichloroethane 

m .I 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
8260 
8260 

1 

q l . - 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
.UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

9 

9 

9 

9 

49 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

6,9 

9 

9 

9 

9 

9 

9 

9 

9 

4 
17A 
17A 
6A 
8 
6 
1 
1 
1 
1 
1 
1 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
HP-IWL-04 

. HP-IWL-04 
HP-IWL-04 
HP-IWL-04 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
SB-CDL-01 

- . m§!i . . 
SAICO 
SAICO 
SAICO 
SAICO 
SAICO 
SAICO’ 
SAICO’ 
SAICO’ 

SAICO’ 
SAICO’ 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOl 
SAICOl 
5AICOl 
3AICjI2 
3AICO2 
3AICO2 
SAICO2 
iAIC02 

SAIC02 

. . Ii! .: 
PNCt 
PNCC 
PNCt 
PNG- 
PNCI- 
PNCI- 
PNCF 
PNCl- 
PNCE 
,PNCh 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
PNCH 
‘NCH 
‘NCH 
‘NCH 
30RE 
30RE 
30RE 
30RE 
30RE 
30RE 
SORE 
lORE 
iORE 
LORE 
IORE 
LORE 

BORE 

I 
VI 
M 
\n 
w 
v\ 
\II 
w 
\1\1 
w 
w 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

& 

1,2-Dichloropropane 
2-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1 ,BDichloroethene 

cis-1,3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 ,P-Dichloroethene 
trans-1,8Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Pyrene 
Antimony 

Nickel 
Sodium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 
Copper 
Nickel 

Sodium 
1 ,P-Dichloropropane 

Acetone 

m! . . 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
6010 
6010 
8010 
8260 
8260 
6260 
8260 
6010 
6010 
6010 
6010 
8260 
8260 

5.6 
5.5 

!!!I! l . : 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
U 
UJ 
U 
U 
UJ 
U 
J 

UJ 
J 

UJ 

1 
1 

1.3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1,4 
1 

1,6 
1 
1 
1 
1 
1 
1 
1 
1 
4 

20 
6A 

6,17A 
6 
3 
6 
6 

20 
6 

6A 
5,17A 

9 
4 
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SB-CDL-01 
SB-CDL-01 
SB-CDL-01 
-SB-CDL-01 
SB-CDL-01 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 

,SB-CDL-02 
SB-CDL-OP 
SB-CDL-02 
Se-CDL-02 

SB-CDL102 
SB-CDL-02 
SB-CDL-02 
SB-CDL-02 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
8B-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
‘SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
.SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

m . : 
SAIC02 
SAIC02 
SAIC02 
SAICO2 
SAIC02 
SAICOl 
SAlCOl 
SAICOl 
SAICOl 
SAICOl 
SAICOl 
SAlCOl 

SAlCOl C 
SAlCOl C 

Ii!! 
a; 

BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
30RE 
30RE 
30RE 
30RE 
30RE 
30RE 
30RE 
30RE 
30RE 
30RE 
INSW 

i!ll! 
S 
S 
S 
S 
S 
‘S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
W 

Ethylbenzene 
m-and/or p-Xylene 
Methylene Chloride 
Tetrachloroethene 

Trichloroethene 
Antimony 

Nickel 
Sodium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Nickel 
Sodium 
Acetone 

Methyl Ethyl Ketone< 
Methylene Chloride 

Trichloroethene 
Antimony 

Nickel 
Sodium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Nickel 
Sodium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Nickel 
Sodium 
Acetone 

Carbon Disulfide 
Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Di-n-butyl Phthalate 

Aluminum 

la!!! .* 
8280 
8260 
8260 
8260 
8260 
6010 
6010 
8010 
8260 
8260 
8280 
8260 
6010 
6010 
6010 
8260 
8260 
8280 
8260 
6010 
6010 
6010 
8260 
8260 
8280 
8260 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
6260 
8270 
6010 

2200 

2100 

6 
6 

SAlCOlD 
sAIc010 
SAlCOlD 
SAlCOlD 
SAIC02 
SAICO2 
SAICO2 
SAIC02 
SAIC02 
SAIC02 
SAICOP 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAlCOl 
SAIC02 
SAICO2 
SAICO2 
SAICO2 
SAICOP 
SAIC02 
SAIC02 
SAIC02 
SAIC02 
AICRB02 

6.4 
6.4 

9.5 

4.8 
4.8 

9.7 
9.5 

5.7 

5.7 
5.7 
410 

m c. - 

J 

J 
U 

4 
U 
UJ 
J 

UJ 
U 
UJ 
U 
U 
UJ 
J 

UJ 
U 
UJ 
U 
U 
UJ 
J 

UJ 
U 
UJ 
U 
U 
J 
U 
UJ 
U 
UJ 
UJ 
U 
UJ 
J 

UJ 
U 
U 
UJ 
U 
U 
U 
UJ 

--m . 

iB!l ..- 

9 

9 
6 
9 
6 

20 
6A 

6,17A 
6 
3 
6 
6 

8.20 
6A 

6,17A 
6 
3 
8 
8 

20 
6A 

6,17A 
6 
3 
6 
6 

20 
6A 

6,17A 
6 
3 
6 
6 

8,20 
6A 

6,17A 
6 
7 
3 
6 
6 
8 

17A 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia’(Continued) 

SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 

- I 
m . . c 
SAICRBO 
SAICRBO 
SAICRBO 
SAICRBO 
SAICRBO 
SAICRBO 
SAICRBO 
SAICRBO 
SAICRBO, 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
3AICRBOZ 
SAICRBO: 
SAICRBO: 
3AICRBOZ 
3AICRBOZ 
;AICRBOZ 
;AlCRBOi 
jAICRBO2 
;AlCRBOi 
;AICRBOP 
jAICRB02 
;AICRBOS 
;AICRB02 
iAICRB02 
;AICRB02 
iAICRBO2 
iAICRB02 
fAICRBO2 
lAlCRBO2 
;AICRB02 
;AICRBOP 
iAICRB02 
iAICRBO2 
;AICRB02 

s I 

E!B .- 

RNSVl 
RNSVI 
RNS\n 
RNSV\ 
RNSU 
RNSVIi 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
SNSW 
3NSW 
=fNSW 
=fNSW 
3NSW 
3NSW 
3NSW 
3NSW 
3NSW 
3NSW 
INSW 
lNSW 
INSW 
lNSW 

RNSW 

1 . 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Antimony 
Calcium 
Cobalt 

Magnesium 
Sodium 

Bromomethane 
cis-1,3-Dichloropropene 

Methylene Chloride 
1,2,4-Trfchlorobenzene 
1 ,P-Dichlorobenzene 
1 ,&Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trfchlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,CDinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

P-Chloronaphthalene 
P-Chlorophenof 

2-Methyfnaphthalene 
2-Methylphenol 
P-Nitroaniline 
2-Nitrophenol 

3,3’-Dichloroobenzidine 
3-Nitroaniline 

4,8-Din&o-2-Cresol 
f-Bromophenyl Phenyl Ether 

4-Chloro-3-methylphenol 
4-Chloroaniline 

C-Chlorophenyl Phenyl Ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

m l . 

6010 
6010 
8010 
6010 
6010 
8260 
8260 
8280 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Bi . HI l . - 

UJ 
U 
U 
U 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

17A 
6 

6A 
6 
6 
4 
4 

46 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

194 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
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SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 
SB-CDL-03 

.SB-CDL-03 
SB-CDL-03 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
‘SB-IWL-01 
SB-IWL-01 
.SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
.SB-IWL-01 
‘SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
,SB-IWL-01 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

ml! . - 
SAICRBO 
SAICRBO. 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO: 
SAICRBO; 
SAICRBO: 
8AICRBO; 
3AICRBOi 
SAlCRBOi 
SAlCRBOi 
SAICRBO2 
jAICRB02 
5AICRB02 
jAICRB02 
jAICRB02 
;AICRBM 
;AICRB02 
iAICRB02 
;AICRBOP 
iAICRB02 
iAICRB02 
SAlCOl 
SAlCOl 
SAlCOl 
SAG01 
SAlCOl 
SAICOl 
SAICOl 
SAICOl 
SAlCOl 
SAICOP 
SAICO2 
SAIC02 
SAICOP 
SAICOP 

. . 
m a- 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 

Ml! . 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W’ 
W 
W 
W 
W 
W 
W 
W 
W 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

bis(24hloroethoxy)methane 
bis(PChloroethyl)Ether 

bis(2-ChloroisopropyI) ether 
bis(2-Ethylhexyl)phthalate 

Butylbenzyl Phthalate 
Carbazole 
Chrysene 

Di-n-butyl Phthalate 
Di-n-octyl Phthalate 

Dibenzo(a,h)anthracene 
Dibenzofuran 

Diethyl Phthalate 
Dimethyl Phthalate 

Fluoranthene 
Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,2,3cd)pyrene 
lsophorone 

N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 

Naphthalene 
Nitrobenzene 

Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrene 

Antimony 
Cobalt 
Nickel 

Sodium 
Vanadium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Cobalt 
Nickel 

Sodium 

I!!!! .I 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
6010 
6010 
6010 
8010 
6010 
8260 
8260 
8260 
6260 
6010 
6010 
6010 
6010 
6010 

12 

6.2 
6.2 

ml! c. - 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
J 

UJ 
J 
U 
UJ 
U 
U 
UJ 
UJ 

J 
UJ 
J 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

8,20 
6A 
6A 

8,17A 
17A 
7 
3 
6 
6 

20,17A 
8,6A 
6A 

6,17A 
17A 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SBrlWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-01 
SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
SB-IWL-02 

- . E!5! . . 
SAICO: 
SAICOS 
SAIC04 
SAICOZ 

SAICTBf 
SAICTBf 
SAICTBC 
SAICTBC 
SAICTBC 
SAICTBC 
SAICTB(3 
SAICTBC 
SAICTBO 
SAICTBO 
3AICTBO 
SAICTBO 
SAICTBO 
SAICTBO 
;AlCTBO 
;AlCTBO 
;AICTBO’ 
;AICTBO’ 
;AICTBO’ 
iAICTB0’ 
iAICTB0’ 
;AICTBO’ 
iAICTB0’ 
iAlCTBOi 
;AICTBOl 
;AICTBOl 
IAICTBOl 
NAlCTBOl 
NAlCTBOl 
AlCTBOl 
AlCTBOl 
AlCTBOl 
AlCTBOl 

8AICTBOl 
:AICTBOl 
SAICOl 
SAICOl 
SAICOl 
SAICOl 

! 
> 

! 
> 

11 
11 
11 
11 
11 
I1 
I1 
11 
11 
11 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
I 
I 
I 
I 
I 
I 
I 

E 
E 
e 

- 

. I 
B&i .i 
BORI 
BORI 
BORI 
BORI 
TRIF 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP. 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
rRlP 
IORE 
IORE 
IORE 

BORE 

Acetone 
Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 

1 ,l ,l -Trichloroethane 
1 ,1,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 
1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethane 

1,2-Dichloropropane 
P-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disuifide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 ,P-Dichloroethene 
trans-1,3-Dichloropropene 

Trichloroethene 
Vinyl Chloride 

Antimony 
Cobalt 
Nickel 

Sodium 

q . . 
8260 

8260 
8260 
8260 
8260 

8260 

8260 
8260 
8260 

8260 

8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 

8260 
6260 

8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
6010 

@!I . 
12 

5.8 
5.8 

m l . s 

U 
UJ 
U 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
J 

UJ 

7 
4 
6 
8 
9 
9 
9 
9 
9 
9 
9 
9 

499 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

6.9 
9 
9 
9 
9 
9 
9 
9 
9 

!0,17A 
6A 
6A 

6,17A 
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SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
,SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
SB-IWL-02 

.SB-IWL-02 
SB-IWL-02 
SB-IWL-02 
SB-IWL-03 
~SB-IWL-03 
SB-IWL-03 
.SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
-SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
‘SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
SB-IWL-03 
SB-IWL-03 

*SB-IWL-03 
SB-IWL-04 
-SB-IWL-04 
~SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
.SB-IWL-04 
.SB-IWL-04 
~SB-IWL-04 
,SB-IWL-04 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

- I 

ml! 
e . 

SAICO 
SAICO 
SAICO 
SAICO 
SAICO 
SAICO: 
SAICO: 
SAICO: 
SAICO: 
SAICO: 
SAICO: 
SAICO: 
SAICO: 
SAICO: 
SAICO’ 
SAICOI 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOl 
SAlCOl 
SAICOP 
SAICOP 
SAICOS 
SAIC02 
SAICM 
SAIC02 

SAIC02 
SAIC02 
SAIC02 
SAIC02 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
3AIC02 
SAICOP 

. . 
ml! .G 

BORI 
BORE 
BORE 
BORE 
BORE 
BORE 
BQRE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
30RE 
30RE 
30RE 
30RE 
30RE 
30RE 
IORE 
iORE 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

Vanadium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Cobalt 
Nickel 

Sodium 
Vanadium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Cobalt 
Nickel 

Sodium 
Vanadium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 
Chromium 

Cobalt 
Nickel 

Potassium 
Sodium 

Vanadium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Nickel 
Sodium 
Acetone 

Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
Antimony 

Cobalt 

q . I 
6010 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
8260 
8260 

8260 
8260 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
6010 
6010 

I 
6.4 
6.4 

10 

5.1 
5.1 

6.8 
6.8 

12 

8 
6 

5 
5 

J 
U 
UJ 
U 
U 
UJ 
J 
J 

UJ 
J 
U 
UJ 
U 
U 
UJ 
J 
J 

UJ 
J 
U 
UJ 
U 
U 
UJ 
U 
UJ 
J 
U 
UJ 
J 
U 
UJ 
U 
U 
UJ 
J 

UJ 
U 
J 
U 
U 
UJ 
U 

--. I 
Is ..: 

17A 
7 
3 
6 
8 

20,171 
6A 
6A 

6,17A 
17A 
7 
3 
6 
6 

20,171 
6 

6A 
6,17A 
17A 

7 
3 
6 
6 

20,17k 
8 

8,6A 
6A 
8 

6,17A 
17A 

7 
3 
6 
6 

20 
6A 

6,17A 
6 
3 
6 
6 

20 
8 
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SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 

SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
S.B-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 
SB-IWL-04 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

- . 
m . c 

SAIC02 
SAICOP 
SAIC02 
SAIC02 

SAIC02 
SAIC02 
SAIC02 
SAIC02 

SAICTBO: 
SAICTBO: 
SAICTBO: 
:AICTBO: 
SAICTBO: 
SAICTBO: 
;AICTBO: 
;AICTBO: 
:AICTBO: 
;AlCTBOZ 
;AICTBO: 
;AICTBO: 
;AICTBOE 
iAICTBO2 
;AlCTBOi 
;AICTBO2 
iAICTBO2 
;AICTBOS 
iAICTB02 
iAICTBO2 
;AICTBO;Z 
lAICTB02 
tAICTB02 
AICTB02 
AICTBOP 
AICTB02 
AICTB02 
AICTB02 
AICTBOP 
AICTB02 
AICTBOP 
AICTB02 
AICTBOP 
AICTB02 
9lCTBO2 

. . 
HI!! I: 

BORE 

BORE 
BORE 
BORE 

BORE 
BORE 
BORE 
BORE 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 

I 
S 
S 
S 
S 
S 
S 
S 
S 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Copper 
Nickel 

Potassium 
Sodium 

Acetone 
Methyl Ethyl Ketone 
Methylene Chloride 

Trichloroethene 
1 ,l ,l -Trichloroethane 

1 ,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethane 

1,2-Dichloropropane 
P-Hexanone . 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1 ,P-Dichloroethene 

cis-1,3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 .P-Dichloroethene 
trans-1,8Dichloropropene 

Trichloroethene 
Vinyl Chloride 

q .1 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8260 

5.2 
5.2 

Ml e. G 

U 
J 
U 
UJ 

U 
UJ 
U 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

6 
6A 
8 

6,17A 
6 
3 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

4.9 
9 
9 
9 
9 
9 
9 
9 

49 
9 
9 
9 
9 

4.9 
4.6 
9 
9 

/ 9 
9 
9 
9 
9 
9 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) - . m . : 
SAICOl 
SAICOl 
SAICOl 
SAlCOl 

SAICOl F 
SAlCOl F 
SAlCOl F 
SAICOl F 

SAIC02 

SAIC02 
SAIC02 

SAICOPR 
SAICOPR 
SAICOPR 
SAICOPR 
SAIC02R 
iAICTB0: 
iAlCTB0: 
;AICTBOZ 
;AICTBOZ 
;AICTBO: 
;AICTBOZ 
;AICTBOS 
lAICTBO2 
AlCTBO3 
AICTB03 
AICTBOB 
AICTB03 
AICTB03 
AICTB03 
AICTB03 
AICTBOB 
AICTB03 
AICTB03 
AICTBOS 
4lCTB03 
4lCTB03 
9lCTB03 

:AICTB03 
jAICTB03 
jAICTB03 

e I 

BE 
I : 

BORI 
BORI 
BORI 
BORI 
BORI 
BORt 
BORt 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 

TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 
TRIP 

I 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S. 
S 
S 
S 
S 
S. 
S 
S 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Antimony 
Nickel 

Sodium 
4Chloroaniline 

1 ,1,2,2-Tetrachloroethane 
Acetone 

Bromomethane 
Methylene Chloride 

Antimony 
Nickel 

Sodium 
4Chloroaniline 
4-Nitrophenol 

1 ,1,2,2-Tetrachloroethane 
Acetone 

Bromomethane 
Methylene Chloride 

Toluene 
1 ,l ,l -Ttichloroethane 

1 ,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1 ,l -Dichloroethane 
1,1 -Dichloroethene 
1 ,P-Dichloroethane 

1,2-Dichloropropane 
2-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1 ,%Dichloroethene 

cis-1,3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 

RI!!! I. 
6010 
6010 
6010 
8270 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
8270 
8270 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

5.2 
5.2 

UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
U 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

20 
6A 

6,17A 
4 
4 

3,6 
4 
6 

20 
6A 

6,17A 
4 
4 
4 

3,6 
4 
6 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

49 
9 
9 
9 
9 
9 
9 
9 

4.9 
9 
9 
9 
9 
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Table D-2. Reasons fgr Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01. 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-01 
SB-WWP-OP 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WW P-02 
SB-WWP-02 
SB-WWP-02 
SB-WW P-02 
SB-WW P-02 
SB-WWP-02 
SB-WWP-02 
SB-WW P-02 
SB-WW P-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WW P-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WWP-02 
SB-WW P-02 
SB-WWP-02 

- . Illis! . : 
SAICTBC 
SAICTBC 
SAICTBC 
SAICTBC 
SAICTBO 
SAICTBO 
SAICTBD 
SAICTBO 
SAICTBO 
SAICTBO 
SAICTBO 
SAICTBO 
SAICTBO( 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 

SAICOl D 
SAICOl D 
SAlCOl D 
SAlCOl D 
SAlCOl D 
SAICOl D 
3AICOl D 
tAICO1 DF 
AlCOl DA 
AICOl DA 
AlCOl DR 
AlCOl DR 
5AICOl R 
;AlCOl R 
jAlCO1 R 
;AICOl R 

TRIF W Methyl lsobutyl Ketone 
TRIF W Methylene Chloride 
TRIF W o-xylene 
TRIF W Styrene 
TRIF W Tetrachloroethene 
TRIF W Toluene 
TRIF W trans-1 ,P-Dichloroethene 
TRIP W trans-1,3-Dichloropropene 
TRIP W Trichloroethene 
TRIP W Vinyl Chloride 
TRIP W Acetone 
TRIP W Methyl Ethyl Ketone 
TRIP W Methylene Chloride 
BORE S Antimony 
BORE S Cobalt 
BORE S Nickel 
BORE S Potassium 
BORE S Sodium 
BORE S 4-Chloroaniline 
BORE S 4-Nitrophenol 
BORE S Di-n-butyl Phthalate 
BORE S Antimony 
BORE S Cobalt 
BORE S Nickel 
BORE S Potassium 
BORE S Sodium 
BORE S 4-Chloroaniline 
BORE S 4-Nitrophenol 
BORE S 1,1,2,2-Tetrachloroethane 
BORE S Acetone 
BORE S Bromomethane 
BORE S Methylene Chloride 
BORE S To!uene 
BORE S 1,1,2,2-Tetrachloroethane 
BORE S Acetone 
BORE S Bromomethane 
30RE S Methylene Chloride 
30RE S Antimony 
30RE S Nickel 
30RE S Sodium 
30RE S 4-Chloroaniline 
30RE S 4-Nitrophenol 
30RE _s 1 ,1,2,2-Tetrachloroethane 

l!!!!R 
.a 

8280 

8260 
8260 
8280 

8260 
8260 

8260 
8260 
8260 
8260 
8260 

6010 
6010 
6010 
6010 
6010 
8270 
8270 
8270 
6010 
6010 
6010 
6010 
6010 
8270 
6270 
8260 
8260 

350 

8260 
8260 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
8270 
8270 
8260 

SAIC02 
SAIC02 

SAIC02 
iAIC02R 

ml c. a 

UJ 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
U 
UJ 
U 
J 
U 
UJ 
UJ 
UJ 
U 

UJ 
U 
J 
U 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
u 
U 

UJ 
UJ 
UJ 
U 
UJ 
J 

UJ 
UJ 
UJ 
UJ 

9 

496 
9 
9 
9 
9 
9 
9 
9 
9 
2 
4 
6 

20 
8 

6A 
8 

6,17A 
4 
4 
a 

20 
a 

6A 
a 

3A,17A 
4 
4 
4 

33 
4 
6 
a 
4 

3,6 
4 
6 

20 
6A 

iA, 17A 
4 
4 
4 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) - . Ill!! * : 
SAIC02f 
SAICOPF 
SAIC02f 
SAG01 

SAlCOl 
SAlCOl 
SAlCOl 
SAICO1 
SAICOl 

SAlCOl F 
SAlCOl F 
SAlCOl F 
SAICOl F 
SAIC02 

SAIC02 
SAIC02 
SAICO2 
SAIC02 

SAIC02R 
SAIC02R 
SAIC02A 
SAIC02A 
SAICOPR 
;AICRBO’ 
;AICRBO’ 
;AICRBO’ 
;AICRBO’ 
;AtCRBO’ 
;AICRBOl 
;AICRBOl 
tAICRBO1 
NAICRBOl 
AlCRBOl 
AICRBOl 
AICRBOl 
AICRBOl 
AICRBOl 
AlCRBOl 
AlCRBOl 
AlCRBOl 
AlCRBOl 
AlCRBOl 

m . 

li!!i! 
I - 

BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
BORE 
RNSW 
RNSW 
RNSW 
RNSW 
RNSW 
?NSW 
3NSW 
3NSW 
3NSW 
?NSW 
3NSW 
3NSW 
3NSW 
3NSW 
3NSW 
INSW 
3NSW 
INSW 
SNSW 

m 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Acetone 
Bromomethane 

Methylene Chloride 
Antimony 

Nickel 
Sodium 

4Chloroaniline 
4-Nitrophenol 

Di-n-butyl Phthalate 
1 ,1,2,2-Tetrachloroethane 

Acetone 
Bromomethane 

Methylene Chloride 
Antimony 

Nickel 
Sodium 

4Chloroaniline 
4-Nitrophenol 

Di-n-butyl Phthalate 
1 ,1,2,2-Tetrachloroethane 

Acetone 
Bromomethane 

Methylene Chloride 
Toluene 

Aluminum 
Antimony 
Arsenic 
Calcium 
Cobalt 
Copper 

Magnesium 
Sodium 

Vanadium 
Zinc 

1 ,l ,l -Trichloroethane 
1 ,1,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 
1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1 ,P-Dichloroethane 

1 ,P-Dichloropropane 
P-Hexanone 

Acetone 

m! . . 
8260 
8260 
8260 
6010 
6010 
6010 
8270 
8270 
8270 
8260 
8260 
8260 
8260 
6010 
8010 
6010 
8270 
8270 
8270 
8260 
8260 
8260 
8260 
8260 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

6.1 

430 

6.6 

400 

6.1 
6.1 

Rm c. - 

UJ 
UJ 
U 
UJ 
J 

UJ 
UJ 
UJ 
U 
UJ 
UJ 
UJ 
U 
J 
J 

UJ 
UJ 
UJ 
U 

UJ 
UJ 
UJ 
U 
U 
UJ 
J 
U 
U 
J 
U 
U 
U 
U 
u 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

396 
4 
6 

8,20 
6A 
17A 

4 
4 
8 
4 

3,6 
4 
6 

20 
6A 

6,17A 
4 
4 
8 
4 

3,7 
4 
6 
8 

17A 
17A 
17 
6 

6A 
6 
6 
8 
17 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
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SB-WWP-03 
SB-WWP-03 
SB-WW P-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WW P-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WWP-03 
SB-WW P-03 
SB-WWP-03 
SB-WW P-03 
SB-WW P-03 
SB-WWP-03 
SB-WWP-03 
SB-v\iW P-03 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-01 
WA-UST-02 
WA-UST-OP 
WA-UST-02 
WA-UST-02 
WA-UST-02 
WA-UST-02 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) - I m . . 
SAICRB 
SAICRB 
SAICRB 
SAICRB 
SAICRB 
SAICRB 
SAlCRBl 
SAlCRBl 
SAICRBI 
SAlCRBl 
SAlCRBl 
SAICRBf 
SAICRBr 
SAICRBr 
SAICRB( 
SAICRBf 
3AICRBf 
SAICRBC 
3AICRBC 

3AICRBC 
SAICRBC 

SAICRBC 
SAICRBCI 
SAICRBO 
;AlCRBO 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 

. . iI!! .: 
RNSV 
RNSU 
RNSV 
RNSV 
RNSV 
RNSV 
RNSV 
RNSV 
RNSV 
RN!% 
RNSV 
RNSVl 
RNSVI 
RNS\I\ 
RNSA 
RNSV\ 
RNSU 
RNSW 
RNSh 
RNSW 
RNSW 
%NSW 
3NSW 
3NSW 
?NSW 
?NSW 
3NSW 
SWTR 
:WTR 
3WTR 
;WTR 
;WTR 
;WTR 
;WTR 
IWTR 
‘WTR 
WTR 
WTR 

SWTR 
SWTR 
SWTR 
SWTR 
SWTR 

I 
W 

W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1,2-Dichloroethene 

cis-1,8Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1 ,P-Dichloroethene 
trans-1,3-Dichloropropene 

Ttichloroethene 
Vinyl Chloride 

4Chloroaniline 
Aluminum 
Antimony 
Arsenic 
Cobalt 
Copper 

Zinc 
Methyl Ethyl Ketone 
Methylene Chloride 

4Chloroaniline 
4-Nitrophenol 

Aluminum 
Antimony 

Cobalt 

Copper 
Thallium 

Zinc 

q . . 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8280 
6260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
6010 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8270 
8270 
6010 
6010 
6010 
6010 
6010 
8010 

!!!I! c* : 

UJ 

UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 
UJ 
U 
U 

UJ 
U 

.UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 
U 

9 
9 
9 

499 
9 
9 
9 
9 
9 
9 
9 

49 
9 
9 
9 
9 
9 

46 
9 
9 
9 
9 
9 
9 
9 
9 
4 

17A 
17A 
17 
6A 
6 
6 
4 
6 
4 
4 

17A 
17A 
6A 
8 
17 
6 
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Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) - . m * : 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOI 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
3AICOl 

. . 
E!!i I- 
SWTF 
SWTF 
SWTF 
SWTF 
SWTF 
SWTF 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SPTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
iWTR 
SWTR 

W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Methyl Ethyl Ketone 
Methylene Chloride 

4Chloroaniline 
4-Nitrophenol 

Aluminum 
Antimony 

Cobalt 
Copper 

Vanadium 
Carbon Disulfide 

Methyl Ethyl Ketone 
Methylene Chloride 

4Chloroaniline 
4-Nitrophenol 

Aluminum 
Antimony 
Arsenic 
Cobalt 
Copper 

Thallium 
Zinc 

1,l ,I-Trichloroethane 
1 ,1,2,2-Tetrachloroethane 

1 ,l ,2-Trichloroethane 
1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethane 

1,2-Dichloropropane 
P-Hexanone 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 
Dibromochloromethane 

q .I 
8260 

8270 
8270 
6010 
6010 
6010 
6010 
6010 
8260 

8260 
8270 
8270 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8280 
8260 
8260 
8260 
8260 
8260 

1 

UJ 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 
U 
UJ 
U 

UJ 
U 
UJ 
UJ 
U 
J 
U 
U 
U 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

4 
6 
4 
4 

17A 
17A 
6A 
8 
17 
7 
4 
6 
4 
4 

17A 
l7A 
17 
6A 
8 
17 
6 
9 
9 
9 
9 
9 
9 
9 
9 

799 
9 
9 
9 
9 

799 
9 
9 
9 
9 
9 
9 
9 
9 
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WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-LIST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 
WA-UST-04 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Waljops Flight Facility, Wallops Island, Virginia (Continued) - . BEI . l - 

SAICOl 
SAlCOl 
SAlCOl 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAlCOl 
SAICOl 
SAICOl 
SAICOl 
SAICOl 
SAlCOl 
SAlCOl 
SAICOl 

.- *- l!!!a .- 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 
SWTR 

q 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

Ethylbenzene 
m-and/or p-Xylene 

Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Methylene Chloride 
o-xylene 
Styrene 

Tetrachloroethene 
Toluene 

trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 

Trichloroethene 
Vinyl Chloride 

4Chloroaniline 
4-Nitrophenol 

ml I. 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8270 
8270 L 

J 
J 

UJ 
UJ 
UJ 
UJ 
UJ . 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

9 
9 
9 
9 

6.9 
9 
9 
9 
9 
9 
9 
9 
9 
4 
4 
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REASON 
CODE 

1 
2 
3 

3A 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 
15 

16 

17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29A 
298 
30 
31 

Table D-2. Reasons for Data Qualification 
Limited Site Investigation 

Wallops Flight Facility, Wallops Island, Virginia (Continued) 

DEFINITION 

Holding times exceeded 
Initial calibration percent relative standard deviation (% RSD) outside QC limits 
Initial calibration RRF result outside QC lim’its 
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 results outside QC limits 
Internal standards (ISs) outside QC limits 
Tentatively identified compounds (TICS) (common laboratory contaminant or artifact not found 
in the associated method blank) 
System 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) 
Ion chromatography plasma (ICP) interference check sample results outside QC limits 
Laboratory duplicate RPD outside QC limits 
Laboratory matrix spike results 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 
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Table D-3. Volatile Organic Compound Analysis Initial Callbratlon QC Summary: Sol1 
Wallops Fllght Faclllty, Wallops Island, Vlrglnla 

Number Number %RSD Number XRSD 
of ICC 

Number RRF Number RAF 
MEIX XRSD Wlthln Outelde Outlier RRF 

Outllers 
Mln RRF 

Analyslr 
Wlthln 

%RSD Control Llmlt Control Llmlts Control Llmlts 
Outside 

Range Ltmn Control Llmlt Control Llmlt* 

MEK 2 No Oulllers 30 Acetone 2 0 0.016-0.021 2 0.05 
33.9 

6 
30 

6 
1 Methylene 1 No chloride Outliers 0.05 2 31.8 12 30 0 1 

1 No Outllers 0.05 12 0 

ICC - Initial Calibration Curve 
l 6 RRF per Initial calibration (1 per standard + average) 



Table D-4. Volatile Organic Compound Analysis lnltl@ Callbratlon QC Summary: Water 
Wallops Fllght Faclllty, Wallops Island, Vlrglnla 

Outllers 

Number 
of ICC 

Analysis 
Max 

%RSD 

Number KRSD Number Y.RSD Number RRF Number RRF 
%RSD wnhln Outside Outller RRF Mln RRF Within Outslde 

Control Llmn Control Llmlts Control Llmlts Range Llmlt ’ Control Llmlt Control Llmlt* 

Acetone 2 30.8 
Trans.1,3-dichtoropropene 2 38.4 

30 
30 

1 
1 

1 0.039.0.042 0.05 10 
1 No Outllers 0.05 12 

2 
0 

ICC - Initial Calibration Curve 
‘6 RRF per initial calibration (1 per standard + average) 

tr 
c w 



Table D-5. Volatile Organic Compound Analysis Continuing Callbratlon QC Summary: Soil 
Wallops Flight Faclllty, Wallops Island, Vlrglnla 

Outtlers 

Acetone 
MEK 
Bromomethane 
1 ,1,2,2-Tetrachloroethane 

Number Number%0 Number %D Number RRF Number 6RF 
ccc Outller 360 %D Wlthln Outslde Outller RRF #In RRF Wlthln Outsldd 

Analysis Range Control Llmlt Control Llmlts Control Limits Range Llmlt Control Llmlt Control Limit 

4 -29.7 25 3 1 No Outliers 0.05 4 0 
4 No Outliers 25 4 0 0.014-0.018 0.05 2 2 
4 26.3 25 3 1 No Outliers 0.05 4 
4 27.4 25 3 1 No Outllers 0.05 4 

CCC - Contlnuing Calibration Chef 



Table D-6. Volatile Organic Compound Analysis Continulng Calibration QC Summary: Water 
Wallops Fllght Faclllty, Wallops Island, Vlrglnla 

Outllers 

Number Number %D Number XD Number.RRF Number RRF 
ccc Outller 360 YoD Wlthln Outside Outller RRF Mln RRF Wlthln Outslde 

Anatysls Range Cbntrol Llmlt Control Llmns Control Llmlts Range Llmn Control Llmlt Control Llmlt 

Acetone 5 (-29.4;~(-35.8) 25 2 3 No Outtiers 0.05 5 0 
Cis-1,3-dlchloropropene 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 Outllers 0.05 5 0 
Methylene Chloride 5 -27.1 25 4 1 No Outllers 0.05 5 0 
Mll3K 5 -27.3 ’ 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. Semlvolatlle Organic Compound Analysis lnltlal and Contlnulng Callbration QC Summary: Water and Soil 
Wallops Flight Faclllty, Wallops Island, Vlrglnla 

Number Number Number Number Number Number 
of ICC Max XRSD wtthln Outslde of ccc KD Outiler %D Wlthln Outslde 

Outtlers Analyels %RSD Control Llmlt Control Llmltr Control Llmlts Analrls Range Llmlt Control Llmlt Control Llmlt 

4-Chloroanliine 2 No Outller 30 2 0 7 27.7-36.9 &5 5 2 
Pyrene 2. No Outiier 30 2 -25.8 &?5 6 1 

GNltrophenol 2 No Outlier 30 2 
x : 

32.6 95 6 1 

Terphenyl-d14 (surrogate) 2 No Outiier 30 2 0 7 -30.6 +25 6 1 
Nitrobenzene-d5 (surrogate) 2 No Ouiller 30 2 0 7 30.2-31.3 s25 5 2 

ICC - Initial Calibration Curve 
CCC - Contlnulng Callbratlon Check 



Table D-8. Volatile Organic Compounds Analysis Blank Summary: Soil 
Wallops Flight Facility, Wallops Island, Virginia 

Lot Blank ID Contaminant 
Action Number of 

Concentration Level Samples Quallfied 

208040 BLK56135 Methyiene Chloride 14 140 6 
208040 BLK56135 Trichioroethene 1.5 7.5 6 

208057 BLK56331 Methylene Chloride 8.2 82 8 
208057 BLK56331 Trichloroethene 1.6 8 8 
208057 BLK56331 Acetone 5.2 52 8 

7 208057 BLK58332 Methylene Chloride 7 70 1 
Y 208057 BLK56332 Trichloroethene * 1.8 9 1 

208126 BLK56362 Methyiene Chloride 4.2 42 7 
208126 BLK56362 Acetone 6.8 68 6 



Table D-9. Volatile Organic Compounds Analysis Blank Summary: Water 
Wallops Flight Facility, Wallops island, Virginia 

Lot Blank ID Contamlnant 
Action Number of 

Concentration Level Samples Qualified 

208040 BLK58348 Methyiene Chloride 0.91 9.1 7 
208040. BLK58405 Methylene Chloride 1.2 12 7 

208057 BLK58349 Methylene Chloride I 10 4 
208057 . BLK58537 Methylene Chloride 2.1 21 4 
208057 BLK58346 Methyiene Chloride 0.91 9.1 0 

208082 BLK56563 Chloride 1.7 17 7 Methylene 
208082 BLK56349 Methylene Chloride 1 10 7 

7 8 208126 BLK56537 Methylene Chloride 2.1 21 1 



Table D-10. Metals Analysis Blank Summary: Soil 
Wallops Flight Facility, Wallops Island, Virginia 

Lot Blank ID Contaminant 
Actlon Number of 

Concentration Level Samples Qualified 

208040 BLK56111 Sodium 67.7 338.5 6 

208082 BLK56213 77.1 385.5 6 

208057 BLK56213 Copper 0.27 1.35 2 
208057 BLK56213 Zinc 77.1 385.5 9 



Table D-l 1. Metals Analysis Blank Summary: Water 
Wallops Flight Facility, Wallops island, Virginia 

Lot Blank ID Contaminant 
Action Number of 

Concentration Level Samples Quailfied 

208040 BLK56389 Copper 1.3 6.5 2 
208040 BLK56389 Iron 28 140 1 
208040 BLK56389 Manganese 0.87 4.35 1 
208040 BLK56389 Zinc 7.4 37 4 
208040 CCB4 Magnesium 59.1 295.5 1 

208082 BLK56248 Calcium 298 1490 2 
208082 BLK56248 Magnesium 13.6 68 2 
208082 BLK56248 Sodium 701 3505 .2 
208082 BLK56248 Zinc . 6.5 32.5 4 
208082 CC85 Arsenic 3.5 17.5 3 
208082 CCB3 Thallium . 6 30 3 
208082 CCB3 Vanadium 0.8 4 1 

I 208057 208057 BLK56248 CCB5 Arsenic Zinc 6.5 3.5 32.5 17.5 3 1 . . 



Table O-12. Volatile Organic Cotipound Analysis Surrogate Recovery QC Summary: Sol1 
Wallops Flight Facility, Wallops Island, Virglnla 

Surrogates 
Total Percent 

Number Recovery 
Analyses* Range Control Umlts 

Number 
Withln 

Control Umits 

Number 
Outslde 

Control Umlts 

Toluene-d8 34 85-105 84-138 33 1 

Bromofluorobenzene 34 88118 59-113 34 0 

1,2-Dichloroethane-d4 34 84-127 70-121 33 1 

1,2-Dichlorobenzene-d4 34 82-106 68-138 34 0 

l Soil/Sediment Environmental Samples, MWMSD Samples, and Method Blanks 



Table D-13. Volatile Organic Compound Analysis Surrogate Recovery QC Summary: Water 
Wallops Flight Facility, Wallops Island, Vlrglnla 

Surrogate 

Toluened8 

Total Percent 
Number Recovery 

Analyses’ ’ Range 

50 68-115 

Control Llmlts 

88-110 

Number Number 
Within Outside 

Control Umlts Control Llmlts 

34 27 

Bromofluorobenzene 50 U-109 86-115 45 5 

1 ,P-Dichloroethane-d4 50 81-118 76-114 48 2 

1,2-Dichlorobenzene-d4 50 76-103 76-134 50 0 

l Water Environmental Samples, LCSs, Method Blanks, Field Blanks, Equipment Rinsate Blanks, and Trip Blanks 



Table D-14. Semivolatile Organic Compound Analysis Surrogate Recovety QC Summary: Soil 
Wallops Flight Faclllty, Wallops Island, Vlrglnla 

Surrogates 
Total Percent 

Number Recovery 
Analyses* Range Control Llmlts 

Number 
Wlthln 

Control Llmlts 

Number 
Outside 

Control Llmlts 

Nitrobenzene-d5 58-100 

P-Fluorobiphenyl 30 54-103 30-l 15 30 0 

Terphenyl-d14 30 56-122 18-137 30 0 

* Phenol-d5 30 54-89 24-113 30 0 

P-Fluorophenol 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-l 5. Semivolatile Organic Compound Analysls Surrogate Recovery QC Summary: Water 
Wallops Fllght Faclllty, Wallops Island, Vlrglnla 

Surrogates 

Nitrobenzene-d5 

P-Fluorobiphenyl 

Total Percent 
Number Recovery 

Analyses* Range 

22 67-166 

22 77-132 

Number Number 
Within Outside 

Control Llmlts Control Ltmlts Control Llmlts 

34-114 20 2 

43-116 20 2 

Terphenyl-d14 22 62-165 33-141 21 1 

Phenol-d5 22 51-96 lo-110 22 0 

2-Fluorophenol 22 19-65 21-l 10 21 1 

2,4.6-Tribromophenol 22 81-141 lo-123 21 1 

*Water Environmental Samples (Including dilution), LCSs, Method Blanks, Field Blanks, and Equipment Rinsate Blanks 



Table D-16. Volatlle Organic Compound LCSILCSD QC Summary: Soll 
Wallops Fllght Faclllty, Wallops Island, Vlrglnla 

ACCURACY PRECISION 

I 
M-SD Percent Percent Number Number MS/NISD Number Number 

YSJMSD Calculated Recovery Recovery Wlthln Outslde Catculeted MAX RPD Wlthln outside 

Compounds Recoveries Range Control Umlts Control Umlts Control Mmlts RPD RPD Umlt Control Llmlts Control Llmlts 

1 .l-Dlchloroethene 6 72-107 59-172 6 0 3 12 22 3 0 

Trlchloroethene 0 65-107 62-137 6 0 3 14 24 3 0 

Benzene 6 66-105 66-142 6 0 3 14 21 3 0 

Toluene 6 94-102 58-139 6 0 .3 15 21 3 0 

Chlorobenzene 8 62-113 w-133 6 0 3 10 21 3 .O 



Table D-17. Volatlle Organic Compound MS/MSD QC Summary: Water 
Wallops Fllght Faclllty, Wallops Island, Vlrglnla 

i I 

M8lMSO 
Compounds 

MsfMSD 
Caiculsted 
Recoveries 

ACCURACY 
I 

PRECISION 

Percent Percent Number Number MWMSD Number Number 
Recovery Recovery Withln Outslde Cslcuisted MAX RPD Wlthln Outslde 

Rsnge Control Limits Control Umlts Control Umlts RPD APO Umlt Control Llmits Control Umltr 

l,l-Dlchloroethene 2 85-66 61-145 2 0 1 3 14 1 0 

Trichloroelhene 2 85-87 71-120 2 0 1 2 t4 1 0 

Benzene 2 85-86 76-127 2 0 1 1 11 1 0 

Toiuene 2 81-82 76-125 2’ 0 1 1 13 1 0 

Chiorobenzene 2 100 75-130 2 0 1 0 13 1 0 

E 



Table D-18. Semfvolatlle Organic Compound MS/MS0 QC Summary: Soil 
Wallops Fllght Facility, Wallops Island, Vlrglnla 

I 

utmsD 
Compounds 

MSIMSD 
Calculated 
Recoveries 

ACCURACY 

Percent Percent 
Racovsry 4Wcovery 

Ranae Control Llmlts 

Number 
Wlthln 

Control Llmlts 

I 
PRECISION 

Numtmr MSIMSD Number Number 
OUtSIdS CSlculakd Max RPil Wlthln Outrlde 

Control Llmlts RPD APD Llmlt Control Llmlts Control Umlts 

Phenol 
PChlorophenol 
n-Nitroso-dl-n-propylamlne 
4-Chloro-3-melhylphenol 
Acenaphthene 
4-Nitrophend 
2.4~Dinitrotoluene 
Penlachlorophenol 
Pyrene 

57-94 28-90 
30-94 25-102 
69-89 41-126 
80-91 26-103 

69-109 31-137 
74-89 11-114 

77-129 28-89 
66-l 14 17-109 
89-109 35-142 

2 10 35 
2 15 50 
2 3 38 
2 5 33 
2 0 19 
2 4 50 
2 2 47 
2 3 47 
2. 3 36 



Wallops Fllght Facility, Wallops Island, Vlrglnla 

. . 

MS 
Compounds 

MS’ 
Calculated 
Recoveries 

ACCURACY 

Percent Percent 
Recovery Recovery 

Range Control Llmlts 

Number Number 
Within 0utslde 

Control Umlts Control Umlts RPD 

PRECISION 

Number Number 
Max RPD Within Outside 
RPDb UmltC Control Umlts Control Umlts 

ICP Mete/u 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

AA Metals 
Mercury 

2 NC 75-125 2 
2 45.7-72.4 75-125 0 
2 86.4-99.1 75-125 2 
2 103.7-I 11.0 75-125 2 
2 97.9-99.4 75-125 2 
2 97.2-97.9 75-125 2 
2 104.3 75-125 2 
2 103.3-104.9 75-125 2 
2 Q&7-97.7 75-125 2 
2 100-102.1 75-125 2 
2 NC 75-125 2 
2 95.6-98 75-125 2 
2 112.5 75-125 2 
2, 97.5 75-125 2 
2 97.2-98.1 75-125 2 
2 122.4-l 24.3 75-125 2 
2 88.7-89.5 75-125 2 
2 97.3-99.4 75-l 25 2 
2 97.4-103.6 75-125 2 
2 91 XI-92.2 75-125 2 
2 108.9-I 12.8 75-125 2 
2 94.4-97.4 75-125 2 

2 Q13.3 75-125 2 

0 
2 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 

0 

0 
0 

0 
0 

0 

0 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

1.5 
200 

8 
4.9 
3 

13.2 
7.8 

1 
6.3 
0.7 
1.4 
9 

3.9 
3.6 
0.8 
2.1 

15.2 

1.8 
2.3 

4 

20 
20 

20 

20 
20 
20 
20 

20 
20 
20 
20 
2il 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 

; 

0 
0 

2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 *O 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 

2 0 

NC=Not Calculated 
*II the sample camenlrallon exceeded the spike cmwenlrallon by I laclw ol4 or mom. and lhe remVery was aulslde the Iknll8. the re~ulls were not lnduded In lhls summary. 

‘II Ihs sample amamlrail~n IS preater lhsn 5X the CADL, lhe a&d limll is 35 percsnl. Howew if lhr sample cartcanlrallm Is less than 6X Ihe CAM. Ihe eonlrd lknil IS 2x lhe CRM. 

‘Jl &her the sample or dupllcab Is a nondelsd and lhe dher is detacied. lha RPO Is always calaila1ad as 200. The dala are only awrslderad wlslde the llmlb If lhe dillerenca between lhe nondeleded ~OSIJII 

and the doleded result Is greater than 2X the CRDL. 



Table D-20. Metals MS/Duplicate DC Summary: Water 
Wallops Fllght Faclllty, Wallops Island, Vlrglnla 

ACCURACY PRECISION 

MS 
Compounds 

MS* Percent 
Calculated Recovery 
Recoveries Range 

Percent 
Recovery 

Control Umlts 

Number 
Wlthln 

Control Umlta 

I 

Number Number Number 
Outslde Calculatsd Max RPD Wlthln Outslde 

Control Llmlts RPD RPDb Llmlt’ Control Limits Control Limits 

It7 Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Coball 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

AA Matah 
Mercury 

2 98.4-234.3’ 75-125 1 1 2 4.5 
2 93.2-94.5 75-125 2 0 2 NC 
2 92.2-109.2 75-125 2 0 2 NC 
2 91.6-99.4 75-125 2 0 2 7.2 
2 91.3-101.7 75-125 2 0 2 9.1 
2 93.6-101.3 75-125 2 0 2 NC 
2 140.9’ 75-125 1 1 2 7.2 
2 5X3.9-99.7 75-125 2 0 2 4 
2 91.1-99.1 75-125 2 0 2 34 
2 92.4-102.9 75-125 2 0 2 25.2 
2 98-119.5 75-125 2 0 2 4.4 
2 91.1-98.8 75-125 2 0 2 11.8 
2 106.2 75-125 2 0 2 7.6 
2 95-103.6 75-125 2 0 2 7.6 
2 89.9-97.8 75-125 2 0 2 4.8 
2 102.2-103.8 75-125 2 0 2 4.5 
2 87.1-92.8 75-125 2 0 2 NC 
2 98.7-102.9 75-125 2 0 2 NC 
2 104.3-I 12.5 75-125 2 0 2 10 
2 05.4-90.7 75-125 2 0 2 200 
2 94.8-105 75-125 2 0 2 3.2 
2 90.7-97.5 75-125 2 0 2 0.9 

2 99.6-112 75-125 .2 0 2 NC 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 

2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 

2 0 

N&Not Calculated 
“II Ihs sample r~~caniratipn exceeded lhe spike wnwnlrallon by a Is&r d 4 or more. and the reanrety was oulslde the Ilmils, the rasulls were nU In&dad in lhls summary. 

‘II the sample wruxntratlon Is greater Wan 5X Ihe CRDL, the on’drd lknll Is 35 percent. However, II the sample wncantrallm is less than 5X the CRM. Iha conlrd llmll is 2X lhe CRDL. 

“II either the sample or dupllcw Is a nandetecl and the olhsr Is datsdsd. the RPD la always calculated as 200. The data are only consldered oulslde the Ilmlls If the diliarenm between the nondelecled result 

end the detected raaull is greater than 2X fhs CRDL. 



Table D-21. Volatile Organic Compound Analysis LCS QC Summary: Soil 
Wallops Flight Facility, Wallops Island, Virginia 

LCS 
Compounds 

Total Percent 
Number Recovery 

Analyses Range Control Limits 

Number Number 
Within Outside 

Control Limits Control Limits 

1 ,I -Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

1 84 62-137 

1 94 66-142 

Chlorobenzene I 96 60-l 33 1 0 

- . 

I 

. I 



Table D-22. Volatile Organic Compound Analysis LCS QC Summary: Water 
Wallops Flight Facility, Wallops Island, Virginia 

LCS 
Compounds 

Total Percent 
Number Recovery 

Analyses Range Control Limits 

Number 
Within 

Control Limits 

Number 
Outside 

Control Limits 

1 ,I -Dichloroethene 

Trichloroethene 

93-100 5 

5 

Benzene 5 82-1 IO 76-127 5 0 

Toluene 5 85-110 76-125 5 0 

Chlorobenzene 5 96-l 00 75-130 5 0 



Table D-23. Semlvolatile Organic Compound Analysis LCS QC Surgmary: Soil 
Wallops Flight Facility, Wallops Island, Virginia 

LCS 
Compounds 

Total Percent 
Number Recovery 
Analyses Range Control Limits 

Number 
Within 

Control Limits 

Number 
Outside 

Control Limits 

Phenol 
2-Chlorophenol 
n-Nitroso-di-n-propylamine 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

88-I 00 26-90 
94-97 25-l 02 
91-106 41-126 
88-103 26-103 
91-106 31-137 
88-97 II-114 
97-I 24 28-89 
94-103 17-115 
97-118 35-142 



Table D-24. Semivoiatlle Organic Compound Analysis LCS QC Summary: Water . 
Wallops Flight Facility, Wallops Island, Virginia 

LCS 
Compounds 

Total Percent 
Number Recovery 

Analyses Range Control Limits 

Number 
Within 

Contrdl Llmlts 

Number 
Outside 

Control Limits 

Phenol 
2-Chlorophenol 
n-Nitroso-di-n-propylamine 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

88-95 12-110 
81-100 27-133 
73-77 41-116 
74-I IO 23-97 
90-94 46-118 
72-96 (10-80) 
97-I 00 24-96 
91-110 9-I 03 
91-110 26-127 



Table D-25. Metals Analysis LCS QC Summary: Soil 
Wallops Flight Facility, Wallops Island, Virginia 

LCS 
Compounds 

Total Percent 
Number Recovery 

Analyses Range Control Limits 

Number 
Within 

Control Limits 

Number 
Outside 

Control Limits 

ICP Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

2 94-I 00.2 80-I 20 
2 95.6-97.3 80-120 
2 94.9-95.5 80-I 20 
2 95-99 80-I 20 
2 96.5-99.5 80-I 20 
2 97.3-99.6 80-I 20 
2 98.6-l 02.3 80-120 
2 97.5-99.1 80-120 
2 96.3-98.2 80-120 
2 96-102.3 80-120 
2 97.1-99.2 80-120 
2 95.8-97.7 80-120 
2 93.6-94 80-120 
2 97.8-l 00.9 80-120 
2 96.8-96.8 80-120 
2 - 93.3-93.9 80-120 
2 90-91.5 60-120 
2 95.8-l 01.5 80-120 
2 101.6-104 80-120 
2 89.2-93.3 80-120 
2 97.5103.1 80-120 
2 97.2-98.2 80-120 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

AA Me&Is 
Mercury 2 98.3 80-120 2 0 



Table D-26. Metals Analysis LCS QC Summary: Water 
Wallops Flight FaGliity, Wallops Island, Virglnla 

Total Percent Number Number 
LCS Number Recovery Within Outside 

Compounds Analyses Range Control Limits Control Limlts Control Limits 

ICP Metals 
Aluminum 2 95.4-102.6 80-120 2 0 
Antimony 2 82.8-92.2 80-I 20 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-I 20 2 0 
Catiium 2 91.9-101.4 80-I 20 2 0 
Calcium 2 100.2-l 09.9 80-I 20 2 0 
Chromium 2 89.1-98.5 80-120 2 0 
Cobalt 2 89.2-98.1 80-I 20 2 0 
Copper 2 90.9-f 01.8 80-f 20 2 0 
Iron 2 92.6-100.5 80-I 20 2 0 
Lead 2 89.9-98.7 80-I 20 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-I 20 2 0 
Potassium 2 101.5-l 03.7 80-I 20 2 0 
Selenium 2 88.5-92.1 80-I 20 2 0 
Silver 2 94.1-101.5 80-I 20 .2 0 
Sodium 2 98.7-l 15.7 80-I 20 2 0 
Thallium 2 87.7-l 07.3 80-120 2 0 
Vanadium 2 92.3-l 02.6 80-120 2 0 
Zinc 2 89.6-98.2 80-120 2 0 

AA Metals 
Mercury 2 97.3-l 04 80-120 2 0 



Table D-27. Trip Blank Results - Data Summary Tables 
Wallops Flight Facility, Wallops Island, Virginia 

Sac ID SElWL-01 
FMd !hrnple Number 9AlClBOl 
Site Type TRIP 
l2ollecllon Dale 
Depm (tl) 0.00 

VOIATILE ORGANIC COMPOlJNDS@2W) 
Parameter Unils RL 

uoll5 3.9J 
catbonDiaunlde 0.5 J 
Methgena chbflde 1.4 UJ 

SB-IWL-04 ss-wwP~l s&wwP-o1 
!3AlclBo2 sAlcTao3 SAlCTBo4 

TRIP TRIP TRIP 
OWlM12 

0.00 0.00 0.00 

5 UJ 13 J 3.7 J 
46 J 0.74 J 1 u 

5 UJ 5.3 UJ 2.9 U 

D-56 



Table D-28. Equipment Rinsate Blank Results - Data Summary Tables 
Wallops Flight F&ility, Wallops Island, Virginia 

site ID SB-CDL-03 
F&I Sample Number BAlCRBO2 
Site Type RNBW 
Cdedion Date owwo2 
Depth (ft) 0.00 

SB-WWP-03 
SAlCRBol 

RNBW 

0.00 

ME7ALWOlOJ 
Parameter UniIs RL 
Antimony ws 6 2.5 UJ 6 J 
AralMlr- 
Ceblum 
Chromium 

Er 
Magnesium 

iciizlz 
Bllver 
Sodium 
VaMdirnn 
ate 

10 
lwo 

10 
50 
10 

1000 
15 

1000 
10 

loo0 
50 
20 

3.4 u 4.6 u 
26OU 272U 
1.3 u 3.1 B 
0.6 u 0.33J 
2.7 B 25 u 

57.3 u 43.1 u 
0.7 u 0.36B 

25.7 B 99.3 B 
0.6 U Z6 B 

657U 1350 u 
0.7 u 2.4 U 

4 u 7.6 U 

SEIlNouTlLE ORGANlC COMPOUNDS(627V) 
Parameter Units RL 
DbMutyiPMhaMe ug5 10 12 w 2 J 

VOlA7lLE ORGANIC COMPOlJNOS@269~ 
Parameter Units RL 

z 5 1 5 u 3.3 J 
Carbon Disulfide 1.2 J 
lddhyleneChlcrida u& 1 :: w 6 W 
Tdwna ugh 1 .lU 0.63 J 

D-57 



Table D-29. Field Blank Results - Data Summary Tables 
Wallops Flight Facility, Wallops Island, Virginia 

site ID DIWATER GEOWATER 
F&d Sample Number SAC01 SAC01 
site Type FBLK FBIJC 
collecllon Date 
Depth et) 0.00 0.00 

5lErAL8fsolro! 
Parameter Units 
Berium UgL 2 0.5 u 24.2 

Egz 
UQL looo 164 u 27666J 
i$ loz 1.4 u 39.3 

Magnesium 17.1 u 94w 
!ltizzz zg loz 34.3 0.7 8 u 1956 1.5 u 

Bodium u* low 514 J lWO0 J 
zhc w 20 7.6 U 170 

VOLA7LE ORGANIC COMPOlJNO5WS9~ 
Parameter Units RL 
Brmlodiilommemme UgL 1 1 LIJ 2 J 

‘cllkdom ug(L 1 1 UJ 6.2J 
Dibromochkmnethane ug!L 1 1 LIJ 0.6 J 
h4erhylene chlolide w ’ 1 LJJ 1 w 

D-58 



Field QC Blank Results Footnotes 
Wallops FItght Facility, Wallops Island, Virginia 

B - Malale: Reporlsd value was less lhan lhe conlracl required deteclion Ilmli, bul greater than or equal lo the kwkument deleclkxl Ilmll. 
B - Orgenlcs: Anal@ was lound In lha essoclaled method blank. Valldagon of Ihe data did not result in lhis compo~rxl bebg qualllled as nondelfr~l dua to blank ccmlemlna1lon. 

Therefore, lhls teaull lo consldered lo ba alle related. 
D - The value for llw target analyte was calculated from a dllullon. 
E - Metals: Tha repotled value Is esllmaled bscause ol lhe preesenca a( lnlederenb. 
E - Organksz Concenlrelion range exceeded for Ihis analyle. 
J - Value Is estlmahwJ. 
N - Meals: Bplked sample racovery nol wllhln conlrd Ilmks. 
N - Organlcs: Tenlelively Idenlllled compound based on maao speclral llbrary search. 
P - There Is gmaler than 25 percent dlllerence for dale&d wncenlrallona belween lhe lwo QC columns for the assodaled pesllddeiPCB large1 analyle. 
R - Value Is re)acled. 
U -Compound was analped for but no! dalecled. 
UJ -Compound wm analped lor but not delecled and Is consldered an esllmale. 
X - The mass spa&urn doer nol meet EPA CLP crilede for conllrmallon, bul compound presence Is strongly swpecled. 
l - Dupllcele analyds nol wilhln conlrd Ilmlls. 
NIA - Compound m4 analyzed for. 
NF - Data nol found. 
AL - ReporClng Llrrll lor each method. Far SW845 melhods, lhe samples em mparlad down lo the melhod de~eclkm llmg (ML). For melala, the samples are replied down lo 

lhe lnslrumenl delecllon llmll (IDL). 
MDL - Malhod DalscIlon Llmll. 
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Table E-l. Field Blank Results - Data Presentation Tables 
Wallops Flight Facility, Wallops Island, Virginia * 

Bll ID DIWATER GEOWATER 
Field Ssmpk Number SAlCDl 6AlCOl 
site Type FSLK FSLK 
Colkotbn Date 08106102 oB106/02 
Depth (ft) 0.00 0.00 

METALB(7470) 
PatZlmCtcr 
-w 0.1 u 0.1 u 

METAlS(6010) 
Parameter 
AJuminum 

Units RL 
w/L 200 30.9 u 30.9 u 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cablum 
Chromium 
cobalt 
Coppcr 
bml 
Lead 
Magnesium 
Manganese 
Nil 
Potassium 
Seknium 
Silver 
sumnl 
Thallium 
Vanadium 
ale 

6 2.5 u 2.5 u 
10 3.4 u 3.4 u 

200 0.5 u 24.2 
6 0.1 u 0.1 u 
6 0.3 u 0.3 u 

1000 164 u 27600 J 
10 1.3 u 1.3 u 
so 0.6 u 0.6 U 
10 1.4 u 39.3 

100 24.3 U 24.3 U 
3 1.6 U 1.6 U 

1000 17.1 u 9400 
1s 0.7 u 1.6 U 
10 1.1 u 1.1 u 

1000 34.3 s 1960 
6 3.5 u 3.6 U 

10 0.6 U 0.6 U 
1000 614 J lS400 J 

10 2.7 U 2.7 U 
50 0.7 UJ 0.7 UJ 
20 7.6 U 170 

I’ i i 

vouu7hz ORGANIC COMPOUNDS(626g) 
Panmeter . Unb RL 
l.l.l-Trichbrmthana ug/L .l 
1.1,2.2-Tetrachbrnethane 1 

1 UJ 1 UJ 
1 UJ 1 UJ 

I 7 
L 

'1 

:I_ L 

-7 

1 i 

r 1 

.I 

1 .1,2-Trlchbroathane 
1 .l-Dichbroethan 
l.l-Dbhbroethene 
1.ZDiibroethane 
1,2-Dichbropropane 
2-Hexanone 

Bromodihlorwncthane 
Bmmoloml 
Bromomethane 
Carl3ondllutlWe ’ 
Carbon Tetnwhbddc 
Chloro- 
Chbraethane 
Chbm 
Chbromethane 
ok-1.2-Dichbroelhene 
cia-1 .~DiChlDrDDrDDem 

- 

I ..A 

r 7 

.J 

Ethylb#9Ue~ 
nmndlorp-xykne 
Me6tyl ethyl ketone 
Methyl iaobutyl ketone 
Methykna Chloride 
**n+ 
Styrem 
Tebachbroethene 
TOIUWIIZ 
b-ma-1.2~Diilomethene 
tram-1 .Z-Dichbropropme 
Trbhloroetine 
Wnyl Chloride 

1 1 UJ 1 UJ 
1 1 UJ 1 UJ 

1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
5 UJ 5 UJ 
5 UJ 5 UJ 
1 UJ 1 UJ 
1 Lu 2 J 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 6.2 J 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 0.6 J 
1 UJ 1 UJ 
1 Lu 1 Lu 
5 UJ 5 UJ 
5 UJ 5 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 

E-l 
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Table E-l. Field Blank Results - Data Presentation Tables 
Wallops Flight Facility, Wallops Island, Virginia (Continued) 

Sii ID DIWATER GEOWATER 
Field Sample Number BAlCOl SAlCOl 
Site Type FBLK FBLK 
Collectbn Date 06/oBm2 06/w/02 
Depth (6) 0.00 0.00 

SEMIVOLATILE ORGANIC COMPOUNDS(6270) 
Parameter Units RL 
1.2.CTrbhlombenzsne ug/L 10 12 u 11 u 

t 
t. 
t 
L 

1,3-DlChk?fOblUUlO 
1 ,CDichbrubenzene 
2.45T~ichbrophed 
2.4.GTrbhbrophed 
2.4-Dichbfophanol 
2.4-Dimethylph8nd 
2-CDtnltmphenol 
2,44inltmtoluene 
2.5Dinkrotoiucns 
2Chbmnaph6dene 
2Chbrophenol 
2-Methylnrphthalene 
z-Methyl- 
2-Niinilina 
2-Ntthenol 
3,3’-Dichlorobanridim 
3-Nllnulne 
4.6-Dinltro-2ueeol 
4--m Phcyl e6n3r 
4-Chbrd-methyipheno! 
4-Chbroaniline 
-lorophenyl Pheyl ether 
c-w- 
4-NitmPnttina 
4-Ni- 
-m 
-Phm 

10 
10 
10 
20 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
24 U 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
24 U 
12 u 
24 U 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
24 U 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
24 U 
12 u 
12 u 
12 UJ 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
22 u 
11 u 
11 u 
11 u 
11 u 
11 LJ 
11 u 
11 u 
11 u 
22 u 
11 u 
22 u 
11 u 
11 u 
71 u 
11 u 
11 u 
11 u 
22 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

Naphthalene 
Nine 
N-Nitmsodkngopybmine 
N-Niiipknyiamin 
Pentachbrophenoi 
Phenanthrene 

E-2 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
22 u 
11 u 
11 u 
11 u 



Table E-l. Field Blank Results -Data Presentation Tables 
Wallops Flight Facility, Wallops Island, Virginia (Continued) 

Footnotes: 

B - Metals: Reporkd value was kss than the contract raquired detection limit but greater than or equal to the instrument detection limit. 
B. - Organbs: Analyie was found in the sssockted method bknk. Validation of ths data did not rasult in this compound being qualii as nondetsct due to 

bknk wntaminatictn. Tberefom thii result is considered to be site rdated. 
D - Ths vslus for the target analyle was calwlated from a dilution. 
E - Matak: Ths rsporlsd value is wtimakd because of tJ?e presena of intarfw?&. 
E - Organics: Concentration range excesdad for thtis analyze. 
J - Vahm is asthakd. 
N - Metals: Spiked sampk recowy not within control limits. 
N - Organics: Tentatively idenMed compound baaed on maw spsctml library march. 
P - Thsre is graater than 25% diince for detected amcsntrations between ths two GC cdumns for the associatsd pesticide!PCB target anatjte. 
R-VatuefsnsjscM. 
U-Compound was analyzed for but not detectad. 
UJ -Compound was analyzed for but not dstactad and k wnsidered an asttmak. 
X -The mass 8pacbum does not meet EPA CLP aiterk for co~malbn, but compound presents k strongly suyected. 
l - Duplicsts analysk not within control limits. 
N/A - Compound not analyzed for. 
NF - Data not found. 
RL - Reporting Limit for each method. For SW846 methods. UK sampbss are reports4 dw to ths method detection limits (MDL). For metals. the sampks 

am rsportad dcwn to tha instrument detection limit (IDL). 
MDL - Mathod DatectM Limit. 
SAtCXXR - An SAIC cleld sampk number folkwed by an ‘R’ dasignaks a recolkcted sampk. 

E-3 



THIS PAGE WAS INTENTIONALLY LEFT BLANK 

- 
1 
lr - 
1 - 
1’ - 
1 

E-4 
I 



. 



THIS PAGE WAS INTENTIONALLY LEFT BLANK 



I- SURVEY DATA 



THIS PAGE WAS INTENTlONALLY LEFT’BLANK 



I- 
r- 

i- 
! 

APPENDIX G 

ANALYTICAL DATA PRESENTATION TABLES 



L --, 
L, m 
L 
L- 

THIS PAGE WAS INTENTIONALLY LEFT BLANK 



Table G-l, Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia 

Silo ID SB-VVWP-01 
Field Sample Number SAICOI 
Site Type BORE 
Collecllon Dale 05’05102 
Depth (fl) 0.00 

SB-WWP-OI SE-WWP-01 SB-WWP-01 BB-WWP-02 SB-WWP-02 SB-WWP-02 

SAICOI R SAICOZ SAICOZR SAP201 SAICOID SAICOIDR 

BORE BORE SORE BORE BORE BORE 

05’1r3’02 . 05’05’02 05’16’02 08’08102 05’08102 0t3/16’02 

0.00 0.60 0.60 0.00 0.00 0.00 

METALS(SOl0) 
ParameIer 
Aluminum 
Antimony 
ALWliC 
aarkuil 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

Units Ri 
MG’KG iii 6110 N’A 6630 N’A 4770 4620 N/A 

MO/KG 0.25 UJ N/A 0.23 UJ N/A 1.2 UJ 1.1 UJ N’A 
1 2.2 N’A 2.4 N’A 2.3 0 2.3 B N’A 

MO/KG 

MG’KG 
MGIKG 

MG’KG 
MG’KG 
MG’KG 

MG’KG 
MG’KG 
MG’KG 

20 

ii 
160 

1 
6 
1 

10 
0.3 
100 
1.5 

1 
100 
0.5 

1 
100 

1 

z 

24.1 N’A 
0.2 N’A 

0.09 B N/A 
641 N’A 
6.3 N/A 
1.2 N’A 
2.6 N/A 

3650 N/A 
6.2 N’A 

450 NIA 
ll3 NIA 
2.1 J N’A 

261 N’A 
0.25 u N’A 
0.06 u N’A 
67.9 UJ N/A 
0.55 u NIA 
10.9 N’A 
16.1 N/A 

19.1 N’A 
0.11 N’A 
0.02 u NIA 
224 N’A 

6 N’A 
I N/A 

1.7 NIA 
3300 NIA 

2.7 N/A 
300 N/A 

53.6 NIA 
2 J N’A 

203 N’A 
0.23 u N/A 
0.05 u N/A 
‘34.2 UJ N’A 

0.5 u NIA 
7.2 N’A 
6.6 N/A 

37.7 
0.18 B 

4 
6240 

6.1 
1.4 u 

14.9 
3670 
36.2 
564 

73.5 
4.5 J 

231 U 
1.2 u 

2 
95.1 UJ 

2.6 u 

3S.I 
0.16 B 

4 
8760 

1.7 
1.2 u 

14.5 
3750 
35.3 
656 

73.5 
4.2 J 

219 u 
1.1 u 
2.1 
110 UJ 

N/A 
N/A 
N/A 
NIA 
N’A 
NtA 
N’A 
NIA 
N/A 
N/A 
N/A 
N’A 
N’A 
N’A 
N’A 
NtA 
N’A 
N’A 
N/A 

Q 
Polassium 

L 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MG’KG 
MO/KG 

2.5 u 
6.2 

762 

METAL,S(747$) 
Parameter 
Mercury 

Units RL 
MG’KG 0.1 0.2 N’A 0.04 N/A 2.3 2.5 NIA 

~EMIVOLAIYLE ORGAN’C cohfPouwq1270) 
Parameter Units RL 
1.2.4-Trichlorobenzene w’ko 330 350 u N’A 350 iI N’A 350 u 350 u N’A 
l.ZDichlorobenzene w’kg 
1.3-Dichlorobenzene 
1 ,CDichlorobenzene 
2.4.5-Ttichlorophenol 
2,4,6-Tdchlorophenol 
PA-Olchlorophenol 
2.4.DimeIhylphenol 
ZA-Dinitrophenol 
2,4-Dinllrotoluene 
26Dinilrotoluene 
2-Chloronaphlhalene 
Z-Chlorophenol 
2-Melhylhaphthalene 
2-Melhyiphenol 
2.Nilroanlline 
2.Nllrophend 

330 
330 
330 
660 
330 
330 
330 
660 
330 
.330 
330 
330 . 
330 
330 
330 
330 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
690 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

N’A 
N’A 
NIA 
NIA 
NIA 
N/A 
N/A 
N’A 
N’A 
N’A 
N’A 
N’A 
N’A 
N/A 
NIA 

350 u NIA 
350 u N’A 
350 u NIA 
350 u NIA 
350 u N/A 
350 u _ N/A 
350 u N’A 
710 u N’A 
350 u NlA 
350 u N’A 
350 u N’A 
350 u N’A 
350 u NIA 
350 u NIA 
350 u NIA 
350 u NIA 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
690 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

U 

Y 
U 
U 
U 
U 

i 
U 
U 
U 
U 

: 
U 

N’A 
N/A 
NIA 
N’A 
N/A 
N’A 
N’A 
N’A 
NIA 
N’A 
N’A 
N’A 
N’A 
NIA 
N/A 
N’A 

Created on 11’7’2002 



Table G-L Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site ID SB-WWP-01 
Field Sample Number SAC01 
Sile Type SORE 
Collection Date OWO6/02 
Depth (A) 0.00 

SEwwP-01 
SAICOI R 

BORE 
owi6m2 

0.00 

SEwwP-61 SB-wwP-61 SEwwP-02 SB-WP-02 SB-WWP-02 

SAICOZ SAICOZR SAICOl SAICOID SAICOIDR _ 
BORE BORE BORE BORE BORE 

06m6m2 OW16102 owo6m2 owo6m2 OW16/02 

0.50 0.50 0.00 0.00 0.00 

NIA 690 u 
NIA 350 u 
N/A 690 U 

700 u 
350 u 
700 u 
350 u 
350 u 

350 UJ 
350 u 
350 u 
350 u 
700 UJ 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

66 J 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
700 u 
350 u 
350 u 
350 u 

N/A 
N/A 
N/A 
NIA 
NIA 

3,3’-Dlchlorobenrldine 
3-Nitroanillne 
4.6.Dinitrc-2-cresd 
4-Bromophenyl phenyi @her 
4-Chloro-3-methylphenol 
4Chloroaniline 
4Chlorophenyi phenyi ether 
4-Methylphenol 
4-Nl~oanlllne 
4-Nihophenol 
Acenaphthene 
Acenaphthylene 
Anthrawne 
Renzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Senzo(g.h,l)peryiene 
Benzo(k)lluoranlhene 
bls(Z-chloroelhoxy) mdhane 
blsg-Chloroelhyl) Elher 
bis(Z-chlordsopropyl) elher 
bls(Z-Elhylheqi)phlhalate 

cl Butyibenzyl phlhalate 

I; 
Cafbazole 
Chrysene 
Dibenzo(a,h)anlhracene 
Dibenzofuran 
Dielhyl phlhalale 
Dimethyl phlhalale 
Di-n-butyl phthalate 
DI-n-c&$ phlhalale 
Fluorardhene 
Fluorene 
Hexachlorobenzene 
Hexachlorobuladiene 
Hexachlwocyclopentadlsne 
Hexachloroelhane 
Indeno(l.2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nltrobsnzene 
N-Nltrosodi-n-propyiamine 
N-Nltrosodiphenylamlne 
Penlachlorophenol 
Phenanlhrene . 
Phenol 
pvrsm 

660 690 U 
330 350 u 
560 690 U 
330 350 u 
330 350 u 
330 350 UJ 
330 350 u 
330 350 u 
330 350 u 
660 690 U 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
330 350 u 
660 690 U 
330 350 u 
330 350 u 
330 350 u 

N/A HO u 
350 u 

N/A 710 u 
350 u 
350 u 
350 UJ 
350 u 
350 u 
350 u 
710 UJ 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

NtA 
N/A 
NtA 

NtA 350 
NIA 350 
N/A 350 
NtA 350 
NIA 350 
NtA 350 
NtA 690 
NtA 350 
NIA 350 
N/A 350 
NtA 350 
NtA 54 

UJ 
U 
U 

:J 
U 
I.. 
U 
U 
J 

ueml 
wfi9 
Wkg 
UP&P 
UP&9 
u9m 
wfi9 
u9M 
ueml 

NIA 
NtA 
N/A 
NIA 
NtA 
NIA 
NtA 
NtA 
NtA 
NtA 

NtA 
NIA 
NtA 
NtA 
NtA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NIA 
NtA 
NtA . 
NtA 

NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
N/A 
N/A 
NtA 

350 u 
350 u 

NtA 
NIA 
NIA 
NtA 
NtA 
NtA 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

55 J 
350 u 
350 u 
350 u 
350 u 
350 u 

NtA 
NtA 
NtA 
NIA 
NtA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
N/A 
NtA 

NtA 
N/A 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
N/A 
NtA 
NtA 
N/A 

350 u 
350 u 
350 u 

NtA 
NtA 

wlkg 
w/kg 
u9*9 
u9h9 
u9R9 
w’kg 
u9&9 
ue~9 
u9ml 
u9*9 
wm 
u9&9 
w*9 

NtA 
NtA 
NtA 
NtA 
NtA 

350 u 
350 u 
350 u 
350 u 
350 u 
350’ u 
350 u 
350 u 
350 u 

‘350 u 
350 u 
350 u 
350 ll 
350 u 
HO u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 

NtA 350 u 
NtA 350 u 
NtA 350 u 
NtA 350 u 
NtA 350 u 
NtA 350 u 
NtA 350 u 

NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 

NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 

N/A 350 u 
NtA 350 u 
NtA 350 u 
NtA 690 U 
NtA 350 u 
NtA 350 u 
NtA 350 u 

NtA 
N/A 
N/A NtA 

Created on 1117f2002 



Table G-l. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site ID SEWP-01 SB-WP-01 SB-WP-61 SEWP-01 SEWP-02 SE-WP-02 SE-WWP-02 

Field Sample Number SAlCOl SAICOIR SAICOZ SAICOPR SAICOl SAlCOlD SAICOfDR 
Site Type BORE BORE BORE BORE BORE BORE BORE 
Collecllon Date owo6to2 OW16tO2 06m6to2 06t16m2 06rn6m2 06106102 OBtl6t02 

Depth (R) 0.00 0.00 0.50 0.50 0.00 0.00 0.00 

1 ,I ,2-Trlchloroethane 
l,l-Dichloroethane 
1 .l-Dichloroelhene 
1.2-Dichloroethane 
1,2-Dichloropropane 
2-Hexanone 
Acetone 
Benzene 
Eromcdlchlommethane 
Bromoform 
Bromomethans 
Carbon dlsullde 
Carbon Tekachlorlde 
Chlorobenzene 
Chloroethane 
Chloroform 
Chlommethane 
de-1.2-Dlchloroethene 
de-1.3-Dlchloropropene 
Dlbromochlorome~hane 
Ethylbenzene 
m-andtor p-Xylene 
Methyl e!hfl ketone 
Methyl lsobulyl ketone 
Methylene Chloride 
o-dene 
Slyrene 
TelrachloroeIhene 
Toluene 
kanr-1.2-Dlchloroelhene 
trawl ,3-Dlchloropropene 
Trfchlomethene 
Vinyl Chloride 

um9 
u9fi9 
wlm9 
u0~9 
uo~9 
wtb 
wtkg 
‘-@kg 
uolkg 
Wko 
um9 
Wkg 
u9*9 
Wkg 
u9M 
u9fi9 
u9m9 
u9R9 
u9k9 
u9m9 
u9k9 
wtkg 
u9fi9 
u9kl 
ueh! 
ugtkg 
U9&9 
Wke 
Wkg 
u9Ml 
w’kg 
‘@kg 
Wko 

VOIATILE ORGANIC COMPDUNDS(626O) 
Parameter Units RL 
1 .l .l-Trichloroelhane uElfi9 5 NtA 5.3 u NtA 5.2 U NtA NtA 7.4 u 
1,1,2,2-Tetrachlomelhane 5 

5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

IX 
10 

5 
5 

x 
5 
5 
5 
5 
s 

NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NIA 
NIA 
NtA 
NIA 
NtA 
NtA 
NIA 
NtA 
NtA 
NIA 
NtA 
NtA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
N/A 
NtA 

5.3 UJ 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
11 u 
37 UJ 

5.3 u 
5.3 u 
5.3 u 
5.3 UJ 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
10 J 
11 u 

5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 

iUA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 

5.2 UJ 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
10 u 
61 UJ 
5.2 U 
5.2 U 
5.2 U 
5.2 UJ 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
6.6 J 
10 u 

5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 

NtA 
NtA 
NIA 
NtA 
NtA 
NtA 
NIA 
NtA 
NtA 
NtA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NIA 
NIA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 

N/A 
NtA 
NtA - 
NtA 
NtA 
NtA 
NtA 
NtA 
NIA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
NIA 
NtA 
NtA 
NtA 
NtA 
NtA 
NtA 
N/A 
NtA 
NtA 
NtA 
NtA 
NtA 
NIA 
NtA 
NtA 
NIA 
NtA 

7.4 UJ 
7.4 u 
7.4 u 
1.4 u 
7.4 u 
7.4 u 
15 u 
66 UJ 

1.4 u 
7.4 u 
7.4 u 
7.4 UJ 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
15 u 
15 u 

7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 

Crealed on 1 lt7t2002 



Table G-l. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Sib IO SB-WNP-02 
Field Sample Number SAC01 R 
Sile Type BORE 
Colleclion Dale oBH6l62 
Depth (fl) 0.W 

SB-wVP-02 
SAICOZ 

BORE 
06/06/02 

3.50 

SEWWP-02 
SAICOZR 

BORE 
06/16/02 

3.50 

SB-WWP-03 
SAICOI 

BORE 
ot3m8m2 

0.00 

SB-vvwP-03 
SAICOIR 

SORE 
06/16m2 

0.00 

SEwwP-63 
SAICOZ 

BORE 
08106102 

0.60 

SB-WWP-03 
SAICOZR 

BORE 
06ll6102 

0.50 

METALS(Wl0) 
Petamefer 
Aluminum 
Anlimony 
Arsenic 

Barium 
Betylllum 
Cadmium 
Calcium 
Chromium 
Coball 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potasstum 
Selenium 
Sliver 
Sodium 
Thallium 
Vanadium 
Zinc 

UnlkI RL 
’ MO/KG 20 NIA 14300 NIA 6100 N/A 6220 NIA 

MGMG 0.6 NIA 0.26 UJ N/A 10.6 UJ N/A 7.2 J N/A 
MO/KG. 1 N/A 11.9 NIA 7.1 B N/A 3.4 NIA 
MO/KG 20 NIA 91.9 NIA 463 NlA 266 N/A 
MGIKG 0.6 NIA 0.68 NIA 0.49 B N/A 0.37 NIA 
MO/KG 0.5 N/A 0.17 B N/A 6.4 N/A 6.1 NIA 
MO/KG 100 NIA 1110 NIA 9450 NIA 4090 NIA 
MO/KG 

: 
N/A 13.6 NIA 01.3 N/A 39.2 NIA 

MO/KG N/A 4.1 NIA 4.9 NIA 2.7 NIA 
MGIKG 1 NIA 6.9 NIA 221 N/A 146 NIA 
MO/KG 10 NIA 9n20 NIA 63200 N/A 11500 NIA 
MGMG 0.3 NlA 14.3 NIA 993 NIA 586 NIA 
MGIKG 100 N/A 1330 NIA 1460 N/A 1000 N/A 
MGIKG 1.5 N/A 115 N/A 632 NIA 2W N/A 
MO/KG 1 NIA 7.9 J NIA 16.9 J NIA 10.9 J N/A 
MO/KG 106 N/A 4ns N/A 496 N/A 309 NIA 
MGlKG 0.5 NIA 0.26 U NIA 2.6 0 NIA 1.1 B NIA 
MGIKG 1 NIA 0.w u NIA 144 NIA 103 NIA 
MGIKG 100 NIA I 126 UJ N/A 116 UJ N/A 62.6 UJ NIA 
MGIKG 1 NIA 0.56 u NIA 3.3 u NIA 1.2 u NIA 
MGIKG 5 N/A 20.9 NIA 23.4 N/A 11.6 NIA 
MGIKG 2 NIA 69.2 NIA 1160 N/A 746 NIA 

METALS(7471~ 
Patameler 
Mercury 

Unlls Rl 
MGIKG 0.1 N/A 0.21 N/A 32.2 NIA 24.3 NIA 

SEMlVOU77LE ORQANIC COMPOUNDS(827OJ 
Parameter Unl\s RL 
1,2.4-Trlchlorobenzene whl 330 NIA 370 u NIA 430 u N/A 400 u NIA 
1,2-Oichlorobenzene 
I&Olchlorobenzene 
1.CDichlorobenzene 
2.4,5-Tdchlomphenol 
2.4.6-Trlchlorophenol 
2A-Oichlorophenol 
2,COimethylphenol 
2.4-Dlnl~mphenol 
2,CDinltmloluene 
z,e.-Olnltrotoluene 
2-Chlomnaphlhalene 
2-Chlotophenol 
t-Melhylnaphthalene 
P-Melhylphenol 
2-Nltroanlllne 
2-Nikophenol 

Created on 1 l/7/2002 

N/A 370 u 
N/A 370 u 
N/A 370 li 
N/A 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
N/A 750 u 
N/A 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 

NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 

430 u NIA 
430 u NIA 
240 J N/A 
430 u NIA 
430 u NIA 
430 u NIA 
430 u NIA 
660 u .NIA 
430 u N/A 
430 u N/A 
430 u NIA 
430 u NIA 
430 u NIA 
430 u NIA 
430 u NIA 
430 u NIA 

400 
400 
490 
4w 
400 

1: 
6W 

92 
4w 
400 
400 

61 
400 
400 
400 

U 
U 

U 
U 
U 
U 
U 
J 
U 
U 
U 
J 
U 
U 
U 

NIA 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 



Table G-l. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site ID SB-WWP-02 
Field Sample Number SAlCOlR 
Site Type BORE 
Collection Dale 08116/02 
bepth (ft) 0.00 

SB-WWP-02 
SAICOZ 

BORE 
06/06102 

3.50 

SB-WP-02 
SAIC02R 

BORE 
06/18102 

3.50 

SB-WP-03 
SAlCOl 

BORE 
061OwO2 

0.00 

SB-WP-03 
SAICOIR 

BORE 
06rl6102 

0.00 

SB-WP-03 
SAICOZ 

BORE 
06/OBlO2 

0.50 

SB-WP-03 
SAtCOZR 

BORE 
06ll6lOZ 

0.50 

3.3’Dichlorobenzldlne 
3-Nlkoanikne 
4.6~Dinllro-2crasol 
4-Bromophenyi phsnyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4Chlorophenyl phenyl ether 
I-Methylphenol 
4-Nilroanillne 
4-Nllrophenol 
Acenaphthene 
Acenaphthylene 
Anlhracene 
Benzo(a)anlhracene 
Eenzo(a)pyrene 
Benzo(b)lluoranlhene 
Benzo(g.h,l)gerylene 

660 
330 
660 
330 

NIA 

Q 
Benzo(k)Auoranlhene 

b 
bis(2-chloroethoxy) methane 
bis(2Chloroslhyl) Elher 
bis(Z-chlorolsopropy) ether 
bis(2-Elhylhexyl)phthalale 
Bufylbenzyl phthalate 
Carbazols 
Chrysene 
Dibenzo(a.h)anthracene 
Dlbenzofuran 
Dielhyl phthalate 
Dimethyl phthalate 
Di-n-bulyl phthalate 
Di-n-oclyi phthalate 
Fluoranthene 
Fluorene 
Hexachlorobsnzane 
Hexachlorobuladiene 
Hexachlorocyclopenladiene 
Hexachloroethane 
Indeno(l,2,3-orl)pyrene 
lsophorone 
Naphthalane 
Nllrobenzene 
N-NltrosodCn-propylamins 
N-Nllrosodiphenylamine 
Pentaohlorophenol 
Phenanthrene 
Phenol 
Pyrene 

330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

NIA 750 u 
NIA 370 u 
NIA 750 u 
NIA 370 u 
NIA 370 u 
NIA 370 UJ 
N/A 376 u 
NIA 370 u 
NIA 370 u 
NIA 750 UJ 
N/A 370 u 
N/A 370 u 
N/A 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
N/A 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
N/A 370 u 
NIA 370 u 
N/A 370 u 
N/A 370 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 
N/A 370 u 
NIA 750 u 
NIA 370 u 
NIA 370 u 
NIA 370 u 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

E60 U 
430 u 
660 u 
430 u 
430 u 
430 UJ 
430 u 
430 u 
430 u 
660 UJ 

6B J 
166 J 
610 

3200 
3100 
4300 
2000 
1300 

430 u 
430 u 
430 u 

67 J 
430 u 
420 J 

3100 
430 u 

76 J 
430 u 
430 u 
430 u 
430 u 

4700 
160 J 
430 u 
430 u 
430 u 
430 u 

1600 
430 u 
430 u 
430 u 
430 u 
430 u 
660 U 

2500 
430 u 

4266 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 

600 U 
400 u 
600 u 
400 u 
400 u 
400 UJ 
400 u 
400 u 
400 u 
600 UJ 
400 u 
400 u 
420 

1700 
1600 
2300 
1100 
600 
400 u 
400 u 
400 u 
400 u 
400 u 
300 J 

1600 
400 u 

61 J 
406 u 
400 u 
400 u 
400 u 

2700 
96 J 

400 u 
400 u 
400 u 
400 u 

1000 
400 u 
400 u 
400 u 
400 u 

30 J 
500 u 

1300 
400 u 

2000 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 

Created on 1 liX2662 



Table G-l. Data Presentation: Soil Boring Results, Site 1 - Old Wastewater Treatment Plant 
Wallops Flight Faclllty, Accomack County, Virginia (continued) 

Site ID SB-WP-02 
Field Sample Number SAICOI R 
Site Type BORE 
CollecOm Dale 06Il6lO2 
DepIh (ft) 0.00 

SB-WP-02 
SAIC02 

BORE 
08/08102 

3.50 

SB-WP-02 
SAIC02R 

BORE 
OBHBtO2 

3.66 

SB-WP-03 
SAICOI 

BORE 
06/06/02 

0.00 

SB-WP-03 
SAICOI R 

BORE 
06/lBM2 

0.00 

SB-wwP-03 
SAlCO2 

BORE 
06/oa/o2 

0.50 

SEWP-03 
SAICOZR 

BORE 
06/16102 

0.50 

VOLATILE ORGANIC COMPOltNOS(S26O) 
Paramefar UniB RL 
l.l.l-Triuhloroahane Utllk~ 5 5.9 u NIA 6.1 U NIA 6.6 u NIA 6.1 U 

1 .1.2,2-Tebachloroethane 
1 ,I ,2-Tdchlwoefhane 
1 ,l-Dlchloroafhane 
l.l-DkMuroafhane 
I,?-Dkbforoafhana 
1 ,2-Dkhloropropane 
2-Hexanune 
Acetone 
Benzene 
Bromodichloromethane 
Btomoforrn 
Bromomethane 
Cerbon dlsulfkfe 
Carbon Tefrachloride 
Chkuobenzena 
Chloroathsne 
Chloroform 
Chloromsthane 
Cis-l ,Z-Dichloruafhene 

Q da-l .3-Dlchloropropene 

ch Dibromochlorornethane 
Ethylbenzene 
m-andlor pXyfene 
Melt@ ethyl ketone 
Methyl irobulyf ketone 
Methylens Chloride 
o-xyfene 
Siyrene 
Tebachloroethene 
Tokmne 
bans-l ,2-Dlchloruafhena 
lranc-l ,I-Dichloropropene 
Trkhloroafhene 
Vinyf Chlorfde 

5 5.0 UJ NIA 6.1 UJ NIA 6.6 UJ NIA 6.1 UJ 

5 5.9 U N/A 6.1 u N/A 6.6 u N/A 6.1 u 

UQlkg 

5 
5 

x 
10 
10 

z 
5 
5 
5 
5 
5 
5 

x 

t 
5 
5 
5 

IO 
10 

5 
5 

: 
5 
5 
5 
5 
5 

5.9 U NIA 6.1 u WA 
6.9 U NIA 6.1 U NIA 
5.9 U N/A 6.1 u NIA 
5.8 u NIA 6.1 U NIA 
12 u NIA 12 u NIA 
45 UJ NIA 25 UJ NIA 

5.9 U NIA 6.1 U NIA 
5.9 U N/A 8.1 u NIA 
5.9 u NIA 6.1 U NIA 
5.9 UJ NIA 6.1 UJ NIA 
5.9 U NIA 6.1 U NIA 
5.9 u NIA 6.1 U N/A 
5.8 u NIA 6.1 U NIA 
5.9 U NIA 6.1 U NIA 
5.0 u NIA 6.1 U NIA 
5.9 U ,NIA 6.1 U N/A 
6.0 U NIA 6.1 U N/A 
5.9 U N/A 6.1 U N/A 
5.9 U NIA 6.1 u NIA 
5.0 u NIA 6.1 U NIA 
5.9 u NIA 6.1 U NIA 
8.9 J N/A 4.8 J NIA 
12 u N/A 12 u N/A 

5.9 U NIA . . 6.1 U NIA 
5.9 U NIA 6.1 u N/A 
5.9 U N/A 6.1 U NIA 
5.9 u N/A 6.1 U NIA 
5.9 U N/A 6.1 U NIA 
5.9 u NIA 6.1 U NIA 
5.9 U NIA 6.1 u NIA 
5.9 U N/A 6.1 U NIA 
5.9 U N/A 6.1 u WA 

6.6 u 
6.6 u 
6.6 u 
6.6 u 
13 u 
65 UJ 

6.6 u 
6.6 U 
6.6 u 
6.6 UJ 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
14 
13 u 

6.6 u 
8.6 u 
6.6 u 
6.6’ u 
6.6 u 
6.6 u 
6.6 u 
6.6 U 
6.6 U 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
#IA 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 

6.1 u 
6.1 U 
6.1 U 
6.1 U 
12 u 
64 UJ 

6.1 U 
6.1 U 
6.1 U 
6.1 UJ 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
17 
12 u 

6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 

Creafed on 1 l/T/2002 



Tabld G-l. Data Presentation: Soil Boring Results, Site 1 - old Wastewater Treatment Plant 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Foo1ootas: 

B - Metals: Reported value was less than the wnlracl rquked detection limit but greater than or qua1 lo the Instrument detection ttmtl. 
B - Organiw: Awle was ku~nd k, the asw&&t method blank. Vattdalion of the data did not result In this compound belng quatifiad as not’Ida!aC! due to blank Wntaminatlon. 

Therefore this msult Is consldemd lo be slle related. 
D-The value for the target analyle was calculated from a dllulion. 
E - Metals: The reported value Is erllmaled because of the presence of lnlerferents. 
E - Organlcs: Concenlrallon range exceeded for lhls analyle. 
J -Value Is estimated. 
N - Melals: Spiked sample recovery not wtlhln control limits. 
N - Organlcs: Tenlaltvety ldenlttted compound based on mass spectral library search. 
P - Them Is gmater than 25% dlffarence for dalecled wnwnlrallons between the two GC columns for the asswlaled pesllcide/PCB target anatyle. 
R -Value Is rejected. 
U -Compound was analyzed For but not detected. 
UJ - Compound was analyzed for but not detected and Is wnsldered an estimate. 
X-The mass spectrum does not meet EPA CLP criteria for confimtalion. but compound presence Is strongty suspected. 
l - Dupllcafe anatysls not wtthln control Ilmils. 
N/A -Compound not analyzed ror. 
NF - Dala not found. 
RL - Reporting Limit for each method. For SW848 melhods. the samples are reported down to the method detection tiills (MDL). For metals, the samples are reported down lo 

the Instrument detection Ilmil (IDL). 
MDL - Method Detecllon Limit. 
SAICXXR - An SAIC fleld sample number loltowed by an ‘R’ deslgnales 8 recotlected sample. 

Created on 1 Ir7ROO2 



Table G-2. Data Presentation: UST Liquids Results, Site 3 - Two 600,000-Gallon Fuel Tanks 
Wallops Flight Facility, Accomack County, Virginia 

Site ID WA-LIST-01 WA-UST-IIZ WA-UST-63 WA-UST-04 
Field Sample Number SAICOI SAICOI SAC01 SAICOI 
Site Type SWTR SWTR SWTR SWTR 
Collection Dale 06m5102 05/05/02 onm8m2 05/05/02 
Depth (6) 0.00 13.M) 0.00 11.00 

METALS(6010) 
Parameter 
Aluminum 
Anllmony 
Amenlc 
Barium 
Beryillum 
Cadmium 
Cal&m 
Chromium 
Cobalt 
Cofw 
Iron 
Lead 
Magnesium 

Manpanese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Units RL 
ugn 200 30.9 UJ 30.9 UJ 30.9 UJ 30.9 UJ 
m- I”0 2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 
ugk 3.6 u 3.4 u 3.4 u 4.1 u 
ugn 200 3.3 B 2.0 0 16.1 13.6 
ug/L !I 0.1 u 0.1 u 0.1 u 0.1 u 
ug/L 5 0.3 u 0.3 u 0.3 u 0.3 u 
uglL 1000 5160 7540 5490 6230 
ug/L 

:x 
I.3 u 1.3 u 1.3 u 1.3 u 

IQ/L 0.6 UJ 0.6 UJ 0.6 UJ 0.63 J 
ugll 10 2.5 u 2.0 u 2 u 3.2 U 
ug/L 100 40.1 S 817 2110 6070 
IJglL 3 1.6 u I.6 U 1.6 U 1.6 U 
ug/L 1000 MOO 6150 6930 6760 
U@t. I5 72.5 * 123 336 387 
ug/L IO 1.1 u 2 B 1.1 u 1.6 B 
ug/L 1000 3740 3910 3920 3910 
U&j/L 5 3.5 u 3.5 u 3.5 u 3.5 u 
ug/L 10 0.6 U 0.6 U 0.6 U 0.6 U 
ugll 1000 12300 12300 14100 13900 
U!$L 10 2.7 u 3.6 U 2.5 B 2.5 u 
up/L 50 0.7 u 0.7 u 0.7 u 0.7 u 
ug/L 20 5.2 u 5 u 4 u 4 u 

METALS(TITOJ 
Parameler 
Mercury 

Unlls RL 
uBk 0.2 0.1 u 0.1 u 0.1 u 0.1 u 

SEMlVOLATlLE ORGANIC COMPOUNOS[i?270) 
Parameter Units RL 
1,2,4-Trtchlorobenzene UgR 10 
1,2-Dichlorobenzane WM. 10 
1 ,3-Dlchlorobenzene uB& 10 
1.4-Dlchlorobanzene w. 10 
2,4.5-Trlchtorophenol unk 20 
2.4,6-Trichlorophenol WR 10 
2.4-Dichlorophenol Wl~ 10 
2,4-Dimethylphenol U&j/L 10 
2.4-Dlnllrophenol W 20 
ZA-Dlnltrololuene ug/L 10 
2.6.Dinitrotoluene ugll. 10 
2-Chloronaphlhalens un~ IO 
2-Chlorophenol uglL 10 
2-MelhyInaphthalem UN- IO 

250 u 130 u 13 u 2900 U 
250 U 130 u I3 u 2900 U 
250 u 130 u 13 u 2900 U 
250 U 130 u 13 u 2900 u 
250 U 130 u 13 u 2900 U 
250 U 130 u 13 u 2900 U 
250 U 130 u 13 u 2000 u 
250 u 130 u ‘I3 u 2900 u 
500 u 250 U 25 u 5700 u 
250 u 130 u 13 u 2900 u 
250 u I30 u I3 u 2000 u 
250 u 130 u 13 u 2900 u 
250 U 130 u 13 u 2ew u 
250 u 130 u 13 u 1000 J 

2906 u P-Methytphenol WN. 10 250 U 130 u 13 u 
2-Nlboanlline unn IO 250 U 130 u 13 u 
2-Nilrophenol w- IO 250 U 130 u 13 u 

2900 u 
2eO0 u 

Created on 1 l/7/2002 



Table G-2. Data Presentation: UST kiquids 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-LIST-04 
Field Sample Number SAICOI SAICOI SAICOI SAICOI 
Site Type SWTR SWTR SWTR SWTR 
Collection Date 08108102 08/08/02 BSm0l02 oam0m2 
Deplh (fl) 0.00 13.00 0.00 ll.OB 

3,3’-Dichiorobenzidine 
3-Nitroaniiins 
45Dinitro-2-cresoi 
4Sromophenyi phenyi alher 
4-Chloro-3-melhytphanol 
4-Chloroaniline 
4Chlorophenyt phenyt ether 
4-Melhyiphenot 
4-Nilroaniilne 
4-Nitmphenol 
Acenaphthene 
Acanaphthyiene 
Anthrawne 
Benzo(a)anlhracens 
Senzo(a)pyrene 
Benzo(b)fluoranlhene 
Senro(g.h.i)peryiene 
Senro(k)ttuoranlhene 
bls(l-chloroalhoxy) methane 
bts(2Chloroethyt) Ether 
bhg-chlomisopropyl) efher 
bls(2-Elhythexyhphthalate 
Etutyibenzyt phthaiale 
Carbazole 
Chtysene 
Dibenzo(a,h)anthracene 
Dlbenzofuran 
Diethyt phthalate 
Dlmethyi phthaiata 
Di-n-butyl phthalate 
Di-n-octyt phthalate 
Fluoranlhene 
Fluorene 
Fkwdchiorobenzene 
Hexachiorobutadiene 
Haxachlorocyciopentadiene 
Wewachioroelhane 
tndeno(l.2.3-cd)pyrene 
lsophorone 
Naphthalens 
Niirobenzene 
N-Nitrosodi-n-propyiamine 
N-Nllrosodiphenylamine 
Pentachtorophenol 
Phenanthrene 
Phenol 

_ Byrsne 

20 
10 
20 

:x 
IO 
IO 
10 
10 
20 
IO 
IO 
10 
10 
IO 
10 
10 
IO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
IO 
10 
IO 
IO 
10 
IO 
10 
IO 
IO 
10 
10 
10 
10 
10 
IO 
IO 
20 
10 
10 
10 

500 u 250 U 25 U 5700 u 
250 u 130 u 13 u 2000 u 
500 u 250 U 25 U 5700 u 
250 u 130 u 13 u 2000 u 
250 u 130 u 13 u 2000 u 
250 UJ 130 UJ 13 UJ 2900 UJ 
250 u 130 u 13 u 2000 u 
250 u 130 u 13 u 2000 0 
250 u 130 u 13 u 2900 U 
500 UJ 250 UJ 25 U 5700 UJ 
250 u 130 u t3 u 2900 U 
250 u 130 u 13 u 2000 u 
250 U 130 u 13 u 2000 u 
250 U 130 u 13 u 2QOO u 
250 U 130 u 13 u 2000 u 
250 U 130 u 13 u 29w u 
250 u 130 u 13 u 29w u 
250 U 130 u 13 0 2800 u 
250 u 130 u 13 u 2900 u 
250 u 130 u 13 u 2ow u 
250 U 130 u 13 u 2800 u 
250 u 130 u 13 u 2000 u 
250 u 130 u 13 u 2000 u 
250 u 130 u 13 u 2000 u 
250 U 130 u 13 u 2000 u 
250 U 130 u 13 u 2900 u 
250 U 130 u 13 u 2900 u 
250 u 130 u 13 u 2000 u 
250 U 130 u 13 u 2000 u 
250 U 130 u 1.7 J 2000 u 
250 U 130 u 13 u 2900 u 
250 u 130 u 13 u 2000 u 
250 u 130 u 13 u 2900 u 
250 u 130 u 13 u 2BOo u 
250 u 130 u 13 u 2900 u 
250 u 130 u 13 u 2000 U 
250 U 130 u 13 u 2900 u 
250 U 130 u 13 u 2000 u 
250 U 130 u 13 u 20w u 
250 U 13ou 13 u 2000 u 
250 u 130 u 13 u 2000 u 
250 U 130 u 13 u 2000 u 
250 u 130 u 13 u 2oOB u 
500 u 250 u 25 U 5700 u 
250 U 130 u 13 u 2BOB u 
250 u 130 u 13 u 2Bw u 
250 u 130 u 13 u 2900 u 



Table G-2. Data Presentation: UST Liquids Results, Site 3 - Two 600,000~Gallon Fuel Tanks 
Wailops’Flight Facility, Accomack County, Virglnia (continued) 

site IO WA-l/ST-O1 WA-UST-02 WA-UST-03 WA-UST-04 

Field Sample Number SAICOI SAICOI SAICOI SAtCOt 
Site Type SWTR SWTR SWTR SWTR 
Collection Dale oS/o5/02 05mqO2 05/05/02 05m5m2 
Depth (It) 0.00 13.00 0.w ll.w 

VOLATILE ORGANIC COMPOUNDS(S~llO) 
Parameter Unils RL 
l.l,l-Trtchlorwthane ug/L 1 
1 .I .2.2-Telrachiorwthane uok 

5 u 5 u 1 u 25 UJ 

1 .I .2-Trlchlorwlhane 
l.l-Dichloroethane 
1 ,I-Dichlorcethene 
1.2-Dichioroethane 
I.?-Dichioropropane 
2-Hexanone 
Acetone 
Benzene 
Bromodichloromethans 
Bromoform 
Bromomelhane 
Carbon disuiftde 
Carbon Telrachtoride 
Chlorobenzene 
Chloroelhane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
ds-1.3~Dichloropropene 
Dibromochloromethane 
Ethytbenzene 
m-and/or pXylene 
Methyl elhyt ketone 
Methyl lsobutyt ketone 
Methytene Chloride 
o-xytene 
Styrene 
Tetrachloroethene 
Toluene 
Cans-1.2.Dichloroethene 
trans-1,3-Dichloropropene 
Trichtoroelhene 
Vinyl Chlortde 

UQIL 
ug/L 
ug/L 
uon 
ug/L 
UQlL 
UBR 
ug/L 
uok 
ulln- 
ug/L 
ug/L 
uan 
ug/L 
4ln 
ug/L 
ug/L 
ug/L 
uon 
ug/L 
ui3n 
ugk 
ug/L 
ug/L 
ug/L 
UQ/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

i 
1 
1 
1 
1 
1 
5 
5 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

25 U 
25 U 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

.5 u 
5 u 
5 u 
5 u 

25 UJ 
25 U 

7.4 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

25 U 
25 U 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

25 UJ 
25 U 

0.4 tj 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 

5.7 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

: :: 
1 u 
I u 
1 u 
1 u 
1 u 

4.1 
5 UJ 
5 u 

1.1 u 
1.6 

1 u 
1 u 

6.1 
1 u 
1 u 
1 u 
1 u 

25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 

130 UJ 
140 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
42 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 J 
33 J 

130 UJ 
130 UJ 

31 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 

Created on 1 l/7/2002 



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: Rep&d value was less than tha contract required detection llmll but greater than or qual to the Instrument detection llmft. 
fl - Organlcs: Analyze was found In (ha associated method blank. Validation ot the data dki not msult in this compound being qdaIlrMd as nondetect due to blank contamlnatlon. 

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 intorferents. 
E - Organids: Concentration range exceeded for this analfle. 
J -Value is estimated. 
N -Metals: Spiked sample recovery not within control limits. 
N - Organlcs: Tentatlvoly ldenlifled compound based on mass spectral library search. 
P - There Is greater than 25% difference for detected concontratlons behwen the two GC columns for the associated pestlclde/PCB target analyte. 
R-Value Is rejected. 
U -Compound was analyzed for but not detected. 
UJ - Compound was enalyzed ror but not detected end Is considered an estimate. 
X - The mess spectrum does nol meet EPA CLP crlferla for conflrmsllon, but compound prosonce Is strongly suspeclerl. 
l - Duplicale analysis nol wlthln wnlrol limits. 
N/A-Compound not analyzed Cr. 
NF - Data not found. 
AL - Reporting Limil for each method. For SW846 methods, the samples ere reported down lo (he melhod detection llmlls (ML). For metals, the semples ore reporled down to 

the Instrument deteclion limit (IDL). 

9 
MDL L Method Detection Limit. 
SAICXXR -An SAIC field sample number followed by an ‘R’ designates a recollected sample. 

E 

Created on I l/7/2002 



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia 

Site ID 
Field Sample Number 
Site Type 
Collection Date 
Depth (fl) 

SB-IWL-01 SB-IWL-01 SEIWL-02 SB-IWL-82 SElWL-03 SE-IWL-03 SE-IWL-04 

SAICOI SAIC02 SAlCOl SAlC02 SAICOI SAICOZ SAICOI 

BORE BORE BORE BORE BORE BORE BORE 

o6Kl61o2 06108102 oBIMIIo2 oem6m2 08/08102 08/W/02 06/07/02 

0.00 18.50 0.00 18.00 0.00 18.00 13.00 

6WilLS(6OfO~ 
Parsmeter 
Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Polasslum 
Selanlum 
Sliver 
Sodium 
Thelllum 
Vanadlum 
Zinc 

Units RL 
MGlKG 20 U60 2440 3860 6690 3350 609 2610 
MGIKG 0.6 0.25 UJ 0.22 UJ 0.2 IJJ 0.2 UJ 0.2 UJ 0.2 UJ 0.23 UJ 
MO/KG 1 1.6 2 1.6 2 1.1 B 0.7 B I.2 B 

FAG/KG 20 10.6 3.3 9.6 16.3 4.3 1.1 4.4 
MGIKG 0.5 0.11 6 0.06 0 0.09 B 0.12 0 0.06 B 0.02 s 0.07 B 
MO/KG 0.5 0.02 B 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
MGIKG 100 97.6 101 46.1 B 144 69.2 fl 23.3 8 106 
MGlKG 1 4.2 2.1 3.3 4.2 3.6 0.9 u 11.2 
MGlKG 5 1 J 0.18 UJ 0.6 J 0.9 J 0.7 J 0.00 UJ 0.62 
MO/KG 1 3.1 0.6 S 3.2 1 2.7 0.39 B 2 
MGIKG 10 2900 1110 1900 1710 2010 693 2020 
MO/KG 0.3 3.6 0.7 2.6 2.1 4.6 0.6 B 1.4 
MGIKG 100 263 146 146 206 190 30.6 143 
MO/KG 1.6 34.4 6.6 21.9 29 16.7 4 36.3 
MGiKG 1 2.3 J 0.62 J 1.3 J 1 J 2.1 J 0.2 J 1.7 J 
MO/KG 100 162 149 I14 204 116 29 u 131 ’ 
MO/KG 0.6 0.2 u 0.22 u 0.2 u 0.2 u 0.2 u 0.2 u 0.23 U 
MO/KG 
MGIKG 

1; 0.1 8 0.08 u 0.06 B 0.08 u 0.w u 0.w u 0.05 u 
51.3 UJ 65 UJ 48.3 UJ 57.4 UJ 45.9 UJ 42.6 UJ 75.3 UJ 

MO/KG 1 0.5 u 0.5 u 0.6 U 0.5 u 0.6 U 0.5 u 0.61 U 
MO/KG 6 6.7 J 2.6 J 4.6 J 4.9 J 4.7 J 0.6 J 3.2 
MGlKG 2 7.1 3.9 4.9 3.9 6.7 1.7 3.3 

METALS(T471) 
Parameter 
Mercury 

Units RL 
MO/KG 0.1 0.02 B 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 

SEMIVOU l7LE ORGANIC COMPOUNDS(627OJ 
Parameter Unlh RL 
l-2,4-Trlchlorobenzene UORPl 330 340 u 430 u 380 U 400 u 340 u 380 U 350 u 
1,2-Dlchlorobenzene 
I ,3-Dlchlorobanzens 
1 A-Dichlorobenzene 
2.4.6-Trlchlorophenol 
2,4,8-Trlchlorophenol 
2,CDichlorophenoI 
Z.CDlmethylphenol 
2,4-Dlnltrophenol 
2.4-Dlnltrotoluene 
2.8~Dlnltrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Mathylnaphthelene 
2-Methylphend 
2-Nitroanllina 
2-Nitrophenol 

330 
330 
330 
880 
330 
330 
330 
880 
330 
330 
330 
330 
330 
330 
330 
330 

340 
340 
340 
340 
340 
340 
340 
860 
340 
340 
340 

ii: 
340 
340 
340 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

! 

z 
U 

430 u 360 u 4OQ u 
430 u 380 u 4w u 
430 u 380 U 4OQ u 
430 u 380 u 4tJQ u 
430 u 380 u 400 u 
430 u 380 u 400 u 
430 u 360 u 408 u 
670 U 720 U 600 U 
430 u 380 u 400 u 
430 u 360 u 400 u 
430 u 388 u 400 u 
430 u 380 u 400 u 
430 u 360 u 400 u 
430 u 380 u 400 u 
430 u 360 u 400 u 
430 u 380 u 4w u 

340 
340 
340 
340 
340 
340 
340 
860 
340 
340 
340 
340 
340 

iii 
340 

U 
U 
U 
U 
U 
U 

E 
U 
U 
U 
U 
U 
U 
U 
u 

380 
380 
390 
390 
390 
390 
390 
770 
380 
390 
390 
390 
380 
390 
380 
390 

U 
U 
U 
U 
U 
U 

: 
U 
U 
U 

E 
U 
U 
U 

Cmated on 1 l/7/2002 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
690 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

site ID 
Field Sample Number 
Site Type 
Collection Date 
Depth (fl) 

SB-IWL-01 SE-IWL-OI SB-IWL-02 SE-IWL-02 SEIWL-03 SB-IWL-03 SB-IWL-04 

SAlCOl SAICOZ SAICOI SAlC02 SAICOl SAC02 SAICOl 

BORE BORE BORE BORE BORE BORE BORE 

of3mwo2 ofJmwo2 08108102 omwoz 08108/02 08108102 08107/02 

0.00 16.50 0.00 16.00 0.00 18.00 13.00 

3.3’-Dlchlotobenzldine 
3-Nlhoanllina 
4.67Dlnllto-2-cresol 
4-Bromophenyi phenyl tlher 
4-Chloro-3-methylphenol 
4Chloroaniline 
4-Chlorophenyi phenyi ether 
4-Methylphenol 
4-Nilroanlllne 
4-Nllrophenol 
Acenaphthene 
Acenaphlhylene 
Anthracene 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fkroranlhene 
Benzo(g.h,i)petylene 

P 
Benzo(k)lluoranthene 

t; 
bls(2-chloroelhoxy) melhane 
bis(lChloraelhyl) Ether 
bir(2-chlorolsopropyl) ether 
bls(2-Elhylhexyl)phlhalaIe 
Butyibenzyl phIhalale 
Carbazole 
Chtysene 
Dibenzo(a.h)anthracnne 
Dibenrofutan 
Dlelhyl phthalale 
Dlmelhvl ohthalate 
DI-n-b& phlhalale 
DI-n-octyl phthalate 
Fluotanlhene 
Fluorene 
Hexachlorobenzene 
Hexachlorobu~adiene 
Hexachtorocyclopenladiene 
Hexachlomelhane 
Indeno(l,2,3-cd)pyrene 
lsophomne 
Naphthalene 
Niltobenzene 
N-Nltrosodi-n-propylarn~ne 
N-Nilrosodlphenylamlne 
Pentachlorophend 
Phenanlhrene 
Phenol 
Pytene 

690 u 
350 u 
680 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
690 U 
350 u 
350 u 
350 u 
350 u 
350 u 

wMl 
Wn 
wdkn 

350 u 
350 u 

w’kn 
un’kg 
whl 
wkl 

un’kn 
w&l 
w&l 
Wkn 

350 IJ 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

Wkn 
wlncn 

660 880 u 
330 340 u 
660 690 U 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
660 660 U 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
330 340 u 
660 680 U 
330 340 u 
330 340 u 
330 340 u 

670 u 
430 u 
670 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
570 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 !.I 
430 u 
430 u 

33 J 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 IJ 
430 u 
430 u 
430 u 
430 u 
430 u 
970 u 
430 u 
430 u 
430 u 

720 U 
360 u 
720 U 
360 U 
360 U 
360 U 
360 U 
380 u 
360 u 
720 U 
360 U 
360 U 
36OLl 
360 U 
360 U 
360 u 
360 u 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
380 u 
360 U 
360 u 
360 U 

.360 U 
360 U 
360 U 
360 u 
360 u 
360 u 
360 u 
360 u 
360 U 
360 U 
720 U 
390 u 
360 U 
MO u 

800 u 
400 u 
600 U 
400 u 
400 u 
400 u 
400 u 
400 u 
406 u 
800 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
4w u 
400 u 
400 u 
400 u 
400 u 
400 u 
4w u 
4w u 
400 u 
400 u 
4w u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
800 u 
400 u 
4w u 
400 u 

660 il 
340 u 
690 U 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
680 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 0 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
660 u, 
340 u 
340 u 
340 u 

Craalsd on 111112002 

770 u 
390 u 
770 u 
390 u 
380 u 
390 u 
390 u 
390 u 
390 u 
770 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
300 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
300 u 
390 u 
390 u 
390 u 
390 u 
380 u 
390 U 
390 u 
390 u 
300 u 
390 u 
390 u 
770 u 
390 u 
390 u 
390 u 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
600 U 
350 u 
350 u 
350 u 

--- 



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Sile ID 
Field Sample Number 
Site Type 
Cokecllon Date 
Depth (n) 

SB-IWL-01 SB-IWL-01 se-IWL-02 SB-IWL-02 SB-IWL-03 SB-IWL-03 SB-IWL-64 

SAlCOl SAICOZ SAICOI SAlCO2 SAICOI SAG02 SAICOI 

BORE BORE BORE BORE BORE BORE BORE 

oeAl6/02 05/WIO2 06/66/02 06/06/02 06/66m2 061Wrn2 06/07/02 

0.00 16.50 0.00 16.00 0.00 in.00 13.00 

VOLATILE ORGANIC COMPOUNDS(8250~ 
Parameter U&3 RL l.l.l-Trichlotoethane wth x 6.2 U 5.6 u 6.4 U 5.1 u 6.6 U 6 U 5 u 

w&l 
6.2 U 5.6 u 6.4 U 5.1 u 6.8 U 6 U 5 u 

5 6.2 U 5.5 u 6.4 U 5.1 u 6.6 U I3 u 5 u 
1 ;I ;2.2-Tahachloroethane 
1 .I ,2-Trlchlotoethane 
l.l-Dichloroelhane 
1.1 -DlchlotoeLhene 
1.2-Dlchloroethane 
1.2-Dichloropmpane 
2-Hexanone 
Acetone 
Benzene 
Btomodlchloromelhane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon Tehachloride 
Chlorobenzene 
Chloroelhane 
Chloroform 
Chloromethane 
clr-1,2-Dichlotoelhene 

9 
ds-1.3-Dichloropropene 

r; 
Dibromochloromelhane 
Elhyibenzene 
m-and/or p-Xyiene 
Melhyl’elhyl ketone 
Melhyl lsobulyl ketone 
Methylene Chloride 
o-xylene 
Slyrene 
Tetrachloroelhene 
Tokrene 
bans-1.2-Dichloroelherm 
bans-1,3-Dlchloropropene 
Trichloroelhene 
Vinyl Chloride 

wW 
6.2 U 5.6 U 0.4 u 
6.2 U 5.5 u 6.4 U 
6.2 U 5.6 u 6.4 u 
6.2 U 5.8 u 6.4 U 
12 u 12 u 13 u 
12 u 12 u 14 u 

6.2 U 5.5 u 6.4 u 
6.2 U 5.6 U 6.4 U 
6.2 U 5.6 U 6.4 U 
6.2 U 5.6 u 6.4 U 
6.2 U 5.6 U 6.4 U 
6.2 U 5.5 u 6.4 U 
6.2 U 5.6 U 6.4 U 
6.2 U 5.6 u 6.4 U 
6.2 U 5.6 u 6.4 U 
6.2 U 5.5 u 6.4 U 
6.2 U 5.5 u 6.4 U 
6.2 U 5.6 U 6.4 U 
6.2 U 5.6 U 6.4 U 
6.2 U 5.8 u 6.4 U 
6.2 U 5.6 u 6.4 U 
12 UJ 12 UJ 13 UJ 
12 u 12 u 13 u 

6.2 U 5.8 u 6.4 U 
6.2 U 5.6 u 6.4 U 
6.2 ‘U 5.5 u 6.4 U 
6.2 U 5.6 u 6.4 U 
6.2 U 5.6 U 6.4 U 
6.2 U 5.8 u 6.4 U 
6.2 U 5.5 u 6.4 U 
6.2 U 5.6 U 6.4 U 
8.2 u 5.6 u 6.4 U 

5.1 

t:: 
5.1 
10 
10 

5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
10 
10 

5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 

U 

i 
U 
U 
U 
U 
U 
U 
U 

ii 
U 
U 
U 
U 

:: 
U 
U 

iJ 
U 
U 
U 
U 
U 
U 
U 
U 

z 

6.0 u 
6.6 u 
6.6 U 
6.6 U 
20 
32 U 

6.6 U 
6.5 U 
6.6 u 
6.6 u 
6.6 u 
6.6 U 
6.6 U 
6.6 U 
6.8 U 
6.6 U 
6.6 U 
6.6 U 
6.6 U 
6.6 U 
6.6 U 
14 UJ 
14 u 

6.6 U 
6.6 U 
6.8 U 
6.6 U 
6.6 U 
6.6 U 
6.6 u 
6.6 U 
6.5 u 

6 u 
6 U 
6 u 
6 U 

12 u 
12 u 
6 u 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 u 
6 U 
6 U 
6 u 
6 U 

ii :: 
12 UJ 
12 u 
6 u 
6 U 
6 u 
6 u 
6 U 
6 U 
6 U 
6 U 
6 U 

5 u 
5 u 
5 u 
5 u 

10 u 
41 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

5.7 J 
10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

Crealed on 11/7/2W2 



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site ID SE-IWL-04 
Field Sample Number SAC02 
Sile Type BORE 
Collecllon Dale 06107102 
Depth (tt) 18.00 

MErALS(60~6J 
Parameter 
Aluminum 

Units RL 
MGIKG 20 1060 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

MGlKG 
MGIKG 
MGIKG 

MGIKG 
MO/KG 
MGIKG 

MGIKG 
MGlKG 

Potassium 
Selenium 
Sliver 
Sodium 
Thallium 
Vanadium 
Zinc 

MGlKG 
MGIKG 
MGIKG 

MO/KG 

ii 
1 

20 
0.6 
0.5 
100 

1 
5 
1 

10 
0.3 
100 
I.5 

I 
100 
0.5 

1 
100 

1 
5 
2 

0.2 
1.3 
1.2 

0.03 
0.02 

lt3 
0.24 
0.42 
641 

0.41 
66.6 
13.4 
0.46 
34.4 

0.2 
0.05 

51 
0.44 

1.6 
1.6 

UJ 

J 
U 
U 
U 
UJ 
U 

6fETALS(7474J 
Parameter 
Mercury 

Units RL 
MO/KG 0.1 0.01 u 

SE~fVOjAl7LE ORGANIC COMPOUNDSl6270J 
Parameter Units RL . 
1.2.4~Trichlorobenzcns Wkn 330 360 u 
1.2~Dlchtorobenrene 
1.3Dichlorobenzene 
1.4-Dlchlorobenzene 
2,4,5-Trlchlorophenol 
2.46Trichlorophenol 
2,4Dlchlorophenol 
2.4~Dlmclhylphenol 
2,4-Dinltrophenol 
2,CDinllrotoluene 
2.5Dinitrotoluene 
2-Chloronaphlhalene 
2-Chtorophenot 
2-Melhytnaphthalena 
ZMethytphenol 
P-Nilroaniline 
2-Nltrophenot 

330 
330 
330 
660 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 

360 
360 
380 
360 
360 
360 
360 
760 
360 
360 
360 
360 
360 
360 
360 
360 

U 

z 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ii 
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 se-IWL-04 
Field Sample Number SAlCO2 
Site Type BORE 
Colleclion Date 06/07/02 
Depth (6) 19.00 

3.3’~Dlchlorobenzldine 
3-Nllroanlllne 
4.6Dlnllro-2-oresol 
4Bromophenyt phenyl ether 
4-Chloro-3-methylphenol 
4-Chtoroanlltne 
4-Chlorophenyt phenyt elher 
4-Methylphenol 
4-Nitroanlline 
4-Nllrophenol 
Acenaphthene 
Acenaphlhytene 
Anlhramne 
Benzo(a)onthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthem 
Benzo(g.h.l)perytene 
Benzo(k)tluoranthene 
bls(2chloroethoxy) methane 
bis(2Ghloroethyl) Ether 
bls(2-chtorolsopropyt) elher 
bis(2-Ethythexyt)phthalale 
Butylbenzyt phthalate 
Carbazote 
Chrysene 
Dibenzo(a.h)anlhracene 
Dlbenzoturan 
Diethyl phlhalate 
Dimelhyt phlhalate 
Di-n-butyl phlhalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobuladiene 
Hexschtorocyctopentadtene 
Hexachloroelhane 
Indeno(l,2.3-cd)pyrene 
Isophorone 
Naphthalene 
Nilrobenrene 
N-Nibosodi-n-prowlamine 

- 
Pentachlorophenol 
Phenanthrene 
Phenol 
pvrsne 

Created on 11/7/2002 

330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

760 U 
360 U 
760 U 
360 U 
360 u 
360 u 
360 U 
380 u 
360 U 
760 U 
360 U 
360 U 
360 u 
360 U 
360 u 
360 u 
380 u 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
760 U 
360 U 
360 U 
380 u 



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 Sample Number SAICOZ 
Sile Type BORE 
Collection Date 05/07/02 
Depth (A) 19.00 

V0UlTfl.E ORGAN/C COMPOUNDS(lJ25OJ 
Parameter 
1 ,I ,I-Trichloroelha~e 

Units RL 
uplka 5 5.2 u 

1 ,I ,2,2-Telrachloroethane 
1 .I ,2-Trlchloroelhane 
1 ,I-Dlchloroelhana 
1 ,I-Dichloroethene 
I ,2-Dichloroelhane 
1 ,2-Dlchloropropane 
2-Hexanone 
Acetone 
Benzene 
Bromodlchloromefhane 
Bmmoform 
Bromomethane 
Carbon disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroelhane 
Chloroform 
Chloromelhane 
cls-1,2-Dichloroelhene 
cls-I.%Dichloropropene 
Dibromochtoromelhane . 
Ethylbenzene 
m-and/or pXylene 
Methyl ethyl kelone 
Methyl irobutyl kelone 
Methylens Chloride 
o-*/lens 
SlyrWle 
Tetrachloroelhene 
Toluene 
Iran&1.2~Dichloroethene 
tram?-1,3-lJichbropropana 
Trichloraelhene 
Vinyl Chloride 

5 
5 
5 
5 
5 
5 

10 
10 

5 

x 
5 
5 
5 
5 
5 

x 
5 
5 
5 
5 
5 

10 
10 

x 
5 
5 
5 

i 
5 
5 

5.2 U 
5.2 U 
5.2 U 
5.2 u 
5.2 U 
5.2 U 
IO u 
IO u 

. 5.2 u 
5.2 u 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
10 UJ 
10 u 

5.2 U 
IO u 

5.2 U 
5.2 u 
5.2 U 
5.2 U 
5.2 U 
5.2 u 
5.2 U 

Cmeted on 1 ii7R002 



Table G-3. Data Presentation: Soil Boring Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Foomoler: 

B - Metals: Reported value was less than lhe conlraol required detection iimil but grealer than or equal lo the Insbumenl detecllon Ilmif. 
S - Organica: Analyte war found in the associated method blank. Validation of lhe dale did not resull in this compound being qualified as nwideleol due lo blank conlamlnaUon. 

Thsrefore this resull is conrldered to be site related. 
D - The value for he target analyie was calculated from e dilulfon. 
E - Melalr: The reported value is esllmated beoause of lhe preaenoe of inler(emnG 
E - Organics: Concentralion range exoeeded for this anaiyle. 
J - Valw Is estimated. 
N - Metals: Spiked sample recovery not withln control limits. 
N - Organlcs: Tenlallveiy identified compound beaed on mass spectral library search. 
P - There Is grealer lhan 25% dilferenca for detected concentraUona between lhe two GC columns for the assoclatad fIestiddelPCS large1 anaiyle. 
R -Value is rejecfed. 
U -Compound was analyzed for bul nol doleeM. 
UJ - Compound was analyzed for but not detected and is considered an eslimate. 
X - The mass spectrum does not meet EPA CLP titerla for confirmallon. but compound presence is strongly suspecled. 
l - Dupiicale analysis not within control ilmits. 
N/A-Compound not analyzed for. 
NF - Data not found. 
RL - Reporting Llmil for each method. For SW1346 melhods. the samples are reported down to lhe method delecllon Ilmlts (MDL). For metals, the samples are reported down to 

the indrumenl delection llmil (IDL). 
MDL - Method Detectton Llmil. 
SAICXXR - An SAIC field sempie number followed by an ‘# designates a mcoiiecled sample. 

Craaled on 11/7/2W2 



Table G-4. Data Presentation: Groyndwater Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia 

Sile ID 
Field Sample Number 
Site Type 
Collection Date 
Depth (il) 

METALS(6010) 
Parameter 
Aluminum 

Units RL 
w/L 200 
UglL 
UQlL 
u!J~ 
ug/L 
ug/L 
ug/L 
ugll 
ug/L 
ug/L 
uglL 
uglL 
ug/L 
ug/L 
UglL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uo/L 

HP-IWL-01 HP-IWL-91 
SAICOI , SAICOID 

PNCH PNCH 
oIlM6/02 06/06/02 

16.50 16.50 

30.9 u 30.9 u 
6 2.5 

IO 3.4 
200 14.6 

5 0.1 
5 0.3 

1000 26600 
10 1.3 
50 1 
10 1.5 

100 117 
3 1.6 

1000 6210 
15 125 
10 1.1 

1000 4360 
5 3.5 

10 0.6 
1000 12900 

IO 2.7 
50 0.7 
20 4.2 

2.5 
3.4 

14.1 
0.1 
0.3 

2s500 
1.3 
0.5 
1.4 

116 
1.6 

5260 
110.8 

1.1 
4240 

3.5 
0.6 

12600 
2.7 
0.7 

4 

U 
U 

U 
u 
J 
U 
U 
U 
B 
U 

HP-IWL-02 
SAICOI 

PNCH 
06m6702 

16.00 

30.9 u 

HP-IWL-03 
SAiCOl 

PNCH 
061OMO2 

19.00 

30.9 u 
Anlimony 
Amenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

2.5 
3.4 
I.0 
0.1 
0.3 

11600 
1.3 
1.9 

1 
660 
1.6 

3460 
81.7 

2.5 
1660 

3.5 
0.6 

7420 
2.7 
0.7 
7.2 

2.5 
3.4 

12.6 
0.1 
0.3 

16000 
1.3 
0.1 
1.7 

862 
1.6 

6160 
36.9 

3.9 
1730 

3.5 
0.6 

6290 

::‘7 
26.6 

HP-IWL-64 
SAICOI 

PNCH 
08107102 

19.00 

30.9 UJ 
UJ 
U 

2.5 
3.4 

19.3 
0.1 
0.3 

0 
Polassium 
Selenium 

z Silver 
Sodium 
Thallium 
Vanadium 
ZillC 

U 

U 
U 
J 
U 
UJ 
U 

U 

U 

:J 
U 
UJ 
U 

B 

U 
U 
J 
U 
UJ 
U 

U 

J” 
U 
UJ 
U 

62.3 
1.5 

2190 
3.5 
0.6 

2.7 
0.7 
6.6 

METALS~l47OJ 
Parameter 
MWCU~ 

Units RL 
UQIL 0.2 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

SEMlV0lAlll.E ORGANIC COMPOUNDS(527OJ 
Parameter Unils RL 
1.2,4-Trichlorobenzene ug/L 10 
1.2~Dichlorobenrene uglL IO 
1,3-Dichlorobenzene UQlL 10 
1.4-Dlchlorobenzene ug/L IO 
2.45Trichlorophenol UQlL 20 
2,4.6-Trlchlorophenol uglL 10 
2.4-Dlchiorophenoi uglL 10 
2,CDimeIhyiphcnol ug/L IO 
2.4~Dlnibophenol ug/L 20 
2,4-Dinibotoluene uglL 10 
2.6-DlniIroIoluene ug/L 10 
2Chloronaphthalene w- 10 
2-Chlorophenoi UgA 10 
2-MeIhylnaphIhalene UQlL IO 
2-Melhylphenoi uglL :8 

_ 2-Nihoaniiine ugll 
2-Nilrophenoi w. 10 

13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
25 U 27 U 25 u 24 U 24 U 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 
13 u 13 u 13 u 12 u 12 u 

Crealed on 1117/2002 



Table G-4. Data Presentation: Groundwater Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site Ill HP-IWL-01 
Field Sample Number SAICOI 
Site Type PNCH 
CollectIon Date oBIMI/o2 
Deplh (fl) 16.50 

HP-IWL-OI 
SAICOI D 

PNCH 
OS/w02 

16.50 

HP-IWL-02 
SAICOI 

PNCH 
08106m2 

16.00 

HP-IWL-03 
SAICOI 

PNCH 
08108/02 

19.W 

HP-IWL-04 
SAICOI 

PUGH 
08107102 

19.00 

3.3’-Dichlorobenzldine 
3.Nitroaniline 
4,6-Dinitro-2-cresol 
4-Bromophenyi phenyl ether 
4-ChlorcKi-methylphenol 
4-Chloroanllins 
4-Chlorophenyl phenyi elher 
4-Methylphenol 
4-Nilroanlllne 
4-Nltrophenot 

Acanabhthylene 
Anthrawne 
Eenzo(a)anlhracene 
Benzo(a)pyrene 
Senzo(b)fluoranthene 
Senzo(g.h,l)perylsne 
Senzo(k)Ruoranthene 
bls(2-ehiomethoxy) melhane 
bis(2-Chloroelhyl) Elher 
bls(2-chloroiso~ropyt) ether 
bla(2-Elhylhexyl)phlhalale 
Bulylbenzyl phlhalale 
Carbazole 
Chrysene 
Dibenzo(a,h)anlhracsne 
Dibenzofuran 
Dielhyl phlhUale 
Dimelhvl Dhthalale 
DI-n-bu&iphlhalale 
DI-n-octyl phthalafe 
Fluoranlhene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocydopenladlena 
Hexachloroalhane 
Indeno(l.2.3-aJ)pyrene 
lsophorone 
Naphlhalene 
Nllrobenzene 
N-Nllrosodl-n-propylamlne 
N-Nllrosodlphenyiamlne 
Penlachlorophenol 
Phenanlhrene 
Phenol 
Pyrene 

ug/L 
up/L 
W 
ug/L 
ug/L 
UQIL 
UN- 
ug/L 
ug/L 
up/L 
w 
ug/L 
ug/L 
w- 
W- 
w- 
UN- 
ug/L 
ug/L 
ug/L 
ug/L 
uglL 
ug/L 
ug/L 
ug/L 
UN 
ufl~ 
ug/L 

W- 
ug/L 
ug/L 
ug/L 
ug/L 

w 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

UflfL 
ug/L 
ug/L 

w- 
ug/L 
UN. 
ug/L 
ug/L 

20 
10 
20 

:x 
10 
IO 
IO 
10 
20 
10 
10 
10 
10 
10 
10 
10 
IO 
IO 
IO 
10 
10 
10 
10 
IO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

:I: 

:: 
10 
10 
10 
20 
10 
10 
10 

25 u 
13 u 
25 U 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
25 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u * 
13 u 
13 u 
13 u 
t3 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
25 u 
13 u 
13 u 
13 UJ 

27 u 
13 u 
27 u 

24 U 

13 u 
13 u 

12 u 
24 U 

13 u 
13 u 
13 u 
13 u 
27 U 
13 u 
13 u 
13 u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
24 U 
12 u 
12 u 

13 u 
13 u 

12 u 
12 u 

13 u 
13 u 

12 u 

13 u 
13 u 

12 u 
12 u 

13 u 

12 u 
12 u 

13 u 
13 u 

12 u 
12 u 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
27 U 

25 U 24 U 
13 u 12 u 
25 U 24 U 
13 u 12 u 
13 u 12 u 

13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
25 U 24 U 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
.I3 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
25 U 24 U 
13 u 12 u 
13 u 12 u 
13 UJ 12 UJ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

13 u 
13 u 

24 U 
12 u 

13 UJ 
12 u 
12 UJ 

Crealed on llI7lzM)Z 



Table G-4. Data Presentation: Groundwater Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site ID HP-IWL-01 
Field Sample Number 6AIcol 
Site Type PNCH 
Collection Dale 09m6/02 
Deplh (6) 16.50 

HP-IWL-01 
SAICOID 

PNCH 
06/Lwo2 

16.50 

HP-IWL-62 
SAICOI 

PNCH 
081Gvo2 

16.M) 

HP-IWL-03 
SAICOI 

PNCH 
06m6Kl2 

19.66 

HP-IWL-M 
SAICOI 

PNCH 
08107102 

19.66 

VOLATILE ORGANlC COMPOlJNDS(O26O) 
Parameter Unils RL 
1 ,I ,I-Tdchloroelhane UQIL 1 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
1.1.2.2-Telrachlorcelhane 
1 .I .2-Tdchloroalhane 
1 ,l-Dichloroelhane 
1 ,I -Dlchloroelhene 
1,2-Dlchlorwlhane 
f,2Dichloropropane 
2-Hexanone 
Acetone 
Benzene 
6romodlchloromeIhane 
Sromoform 
Bromomelhane 
Carbon dlsuliide 
Carbon Tetrachloride 
Chlorobenzene 
Chtoroefhane 
Chloroform 
Chloromethane 
cis-1.2.Dichloroelhene 
cls-1.3-Dlchloropropene 
Dibromochlaromelhane 
Ethylbenzene 
m-and/or p-Xyiene 
Melhyl ethyl ketone 
Methyl Isobulyl ketone 
Melhylene Chforlde 
o-xyiene 
Slyrene 
Telrachloroethene 
Toluene 
tranr-1.2-Oichloroethene 
bans-1.3~Dichloropropens 
Tdchloroelhene 
Vlnyl Chloride 

ug/L 
uglL 
UQIL 
ug/L 
uglL 
UQIL 
UQIL 
UQIL 
ug/L 
UQIL 
W/L 
UQIL 
UQIL 
uglL 
UQlL 
UQlL 
UQlL 
UQIL 
uglL 
UQIL 
ugll 
UQlL 
UQIL 
WI5 
UQlL 
UQIL 
UfilL 
UQlL 
UQlL 
uglL 
UglL 
q/L 
UglL 
UOIL 

1 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
1 

: 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: 
1 
5 
5 

: 
1 
I 
1 
1 
1 
1 
1 

1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
5 UJ 5 UJ 

7.1 UJ 5 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ I UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
I UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
5 UJ 5 UJ 
5 UJ 5 UJ 
1 UJ I UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 

0.6 J 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 

1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
i UJ 1 UJ 1 UJ 
5 UJ 5 UJ 5 UJ 
5 UJ 5 UJ 5 UJ 
I UJ 1 UJ 1 UJ 
1 UJ I UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 

0.7 J 1 UJ 1 UJ 
5 UJ 5 UJ 5 UJ 
5 UJ 5 UJ 5 UJ 
1 UJ 1 UJ 2.3 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 

1.7 J 1.2 J 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 

Greetid on 11/7RW2 



Table G-4. qata Presentation: Groundwater Results, Industrial Waste/Sanitary Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Foofnoles: 

B - Metals: Reported value was less than the wnlracl requlred detection limlt but gmaler than or equal to the lnskument detecUon llmU 
8 - Organics: Analyte was found In the assodated method blank. Validation of the data dii not result In lhls compound being qualifmd as nondelecl due to blank wnmmlnation. 

Therefore this result I5 wnrldered to be site relaled. 
D - The value for the target snalyte was calculated born a dlluUon. 
E - Metals: The reported value I5 edmaled bscause of Ihe presence of Inlerferenta. 
E - Organlcs: Concenbalion range exceeded for this anaiyte. 
J -Value Is eMmaled. 
N - Metals: Spiked aample rewvery not within conlrol limlts. 
N - Organlcs: Tenlalively Mentifmd compound based on maw spectral library search. 
P -There Is greater than 25% difference for detected wncenhallona belween the Iwo GC wlumns for the asaodated perUcide/PCB target analyle. 
R -Value 15 rejected. 
U -Compound was analyzed for but not delecled. 
UJ -Compound was analyzed for but not delecled and I5 wnsldered an estimate. 
X - The mass spectrum doer not meat EPA CLP criteria for confirmation, but compound presence is rbongly suswed. 
l - D~pllcale analysis nol wlthln control limlb. 
N/A - Compound not analyzed for. 
NF - Dala not round. 
RL - Reporting Limit for each melhod. For SW&16 methods, Ihe sampler are mporied down lo the method detection Urnits (MDL). 

Ihe Insbumenl detectlon limit (IDL). 
For metals, the sampler are reported down IO 

MDL - Melhod Delection Limit. 
SAICXXR -An SAIC Ueld sample number followed by an ‘R’ designates a recollecled aample. 

Cmaledon1117lZW2 



Table G-5 Data Presentation: Soil Boring Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia 

Site ID 
Field Sample Number 
Site Type 
Collection Date 
Deplh (6) 

SE-CDL-01 SE-CDL-01 SB-CDL-02 SB-CDL-02 SB-COL-02 SB-CDL-03 sS-coL,o3 

SAICOI SAlCO2 SAICOI SAICOID SAICOZ SAICOI SAICOZ 

SORE SORE BORE BORE BORE BORE BORE , 

08107102 08107102 08fo7m2 08mtm2 08mfmz ‘ottto 08m7m2 

6.50 9.00 0.00 0.00 7.00 . 0.00 4.W 

METALS(6010) 
Parameler 
Aluminum 

Units RL 
MGlKG 2n 7170 4140 29100 31200 ,677O 44400 11000 

Antimopy 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Maaneslum 

. . 
0.21 UJ 

0 
MGIKG 
MGlKG 
MGIKG 
MO/KG 

ii 
1 

20 
0.5 

,“d: 
1 
5 
1 

IO 
0.3 

1::: 
0.17 
0.03 

3480 
7.6 
1.3 
3.6 

3740 
9.6 
266 

30.6 
4.2 
179 

0.23 
0.05 
73.5 
0.47 

7.6 
14.6 

UJ 
e, 

1.2 
6 

371 
0 

U 

UJ 
B 

0 

MGIUG 
MO/KG 
MO/KG 
MGIKG 
MGIKG 

U 

100 

Nick;1 
Polasalum 
Selenlum 
Silver 
Sodium 
Thallium 
Vanadlum 
Zinc 

MGIKG 
MGlKG 

t-5 
1 

100 
0.5 

1 
100 

1 
5. 
2 

UJ 0.22 
0.64 

6.2 
0.16 

8 0.02 
646 
3.7 
1.2 
1.5 

2100 
12.4 
134 
6.7 

J 2.2 
89 

0 0.22 
U 0.05 
UJ 62.4 
U 0.49 

3.6 
3.2 

J 

MO/KG 
MGIKG 

U 
U 
UJ 
U 

0.4: 
26.9 

2940 
26.6 

3 
1110 
7740 

266 
1460 
407 
10.6 
666 
1.2 

0.29 
163 
2.6 

14.1 
1400 

J J 

U 
U 
UJ 
U 

MGIKG 

1.7 
6.8 

326 
0.4 

29.7 
2710 
29.7 

3.6 
1240 

34300 
263 

i390 
642 
12.7 
616 
1.3 

0.33 
113 
2.6 

f4.7 
1420 

B 
I3 
UJ 
U 

0.24 
1.9 

30.6 
0.34 
0.04 
626 
6.7 
1.6 
2.6 

u20 
4 

660 
46.3 

3.9 
266 

0.37 
0.06 
76.4 
0.53 

0.7 
16.9 

UJ 23.6 
6.3 

240 
0.4 

B 23.9 
1760 

63 
3.6 

2660 
10700 

947 
1950 
367 

J 110 
360 

0 2 
U 16.6 
UJ 150 
U 2.7 

13.2 
1030 

J 3.4 UJ 
6 6.6 

66.3 
0 0.26 

4.8 
67l 
18.7 
4.3 
166 

36200 
141 
643 
166 

U 16.4 J 
367 

B 1 B 
1.6 

UJ 39.6 UJ 
U t.4 0 

16.6 
266 

. 

Unils RL 
MO/KG 0.1 0.04 0.02 u 0.33 0.06 0.02 B 0.32 0.04 

METALS(747lJ 
Paramebr 
Mercury 

SEMlVOlAl7i.E ORGANIC COMPOUNDS@2?OJ 
Paramelar Unils RI. 
1.2.4-Trichlorobenzene “Q/kg 330 

330 
330 

1,2-Dichlorobenzene 
1.3-Dichforobenzene 
IA-Dichlombenzene 
2,4,5-Trlchlorophenol 
2.4,6-Trichlorophenol 
2,4-Dichlorophenol 
IA-Dimelhylphenol 
2.4~Dlnilrophenol 
2,CDinilrololusne 
2.&Dbdbotoluena 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnephlhalene 
2-Methylphenol 
2-Nilroanillne 
2-Nilmphend 

370 u 400 u 360 U 360 u 400 u 360 U 410 u 
370 u 400 u 360 U 360 U 400 u 360 U 410 u 
370 u 400 u 360 U 360 U 400 u 360 u 410 u 
370 U 400 
370 U 400 
370 U 400 
370 U 400 
370 U 400 
740 U 610 
370 U 400 
370 U 400 
370 U 400 
370 U 400 
370 U 2600 
370 U 400 
370 U 400 
370 U 400 

U 
U 
U 
U 
U 
U 
U 

i 
U 

U 
U 
U 

360 U 360 U 
360 U 360 U 
360 U 360 U 
360 U 360 U 
360 U 360 U 
720 U 710 u 
360 U 360 U 
360 u 360 U 
360 U 360 U 
360 U 360 U 
360 U 360 U 
360 U 360 u 
360 u 380 u 
360 u 360 U 

400 
400 
400 
400 
4w 
600 
400 
400 
400 
4w 

400 

400 

400 
400 

U 
U 
U 
U 
U 
U 
U 

i 
U. 
U 

i 
U 

380 u 410 u 
380 u 410 u 
360 U 410 u 
3ao u 410 u 
380 u 410 u 
760 U a20 u 
380 u 410 u 
380 u 410 u 
360 U 410 u 
380 u 410 u 
380 u 410 u 
380 u 410 u 
380 u 410 u 
360 U 410 u 
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Table G-5. Data Presentation: Soil Boring Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

slle ID 
Field Sample Number 
site Type 
Collection Dale 
Dep6l (fl) 

XI-CDL-01 SB-CDL-61 SB-CDL-02 S&CDL-62 SB-CDL-02 S&CDL-O3 SB-CDL-03 

SAICOl SAICOZ SAG01 SAlCOlD SAC02 SAICOl SAICOS 

BORE BORE BORE BORE BORE BORE BORE 

06107102 owo7m2 owo7m2 08m7/02 offo7m2 06/07/02 08107lO2 

6.50 9.00 0.00 0.00 7.00 0.00 4.w 

3,3’-Dlchlorobenrldine 
3-Niboaniline 
4.6-Dlnliro-2trerol 
4.Bromophenyl phenyl elher 
4-Chloro-3-methylphenol 
4Chloroanillne 
4Chlorophenyi phsnyi ether 
4-Methylphand 
4-Nilroanilinr 
4-Nlbophend 
Acenaphlhene 
Acenaphthylene 
Anthrawna 
Benzo(a)anthrawne 
Benzo(a)pyrene 
Benzo(b)lluoranthene 
Benzo(g.h.l)perylene 
Benzo(k)lluoranlhene 
bls(2-chloroethoxy) methane 
bis(2Chloroelhyl) Ether 
bls(2chlorolsopropyI) elher 

660 
330 
660 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 

740 u 
370 u 
740 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
740 u 

72 J 
370 u 
110 J 
270 J 
220 J 
280 J 
160 J 

84 J 
370 u 
370 u 
370 u 
370 u 
370 u 

79 J 
216 J 
370 u 

44 J 
370 u 
370 u 
370 u 
310 u 
430 

76 J 
370 u 
370 u 
370 u 
370 u 
110 J 
370 u 

66 J 
370 u 
310 u 
370 u 
740 u 
630 

.370 u 
HO 

610 u 
400 u 
610 u 
400 u 
4w u 
400 u 

720 U 
360 u 
720 u 
360 u 

600 U 
400 u 
6W U 

400 u 
400 u 
4w u 

380 u 
360 U 
360 U 

710 u 
360 u 
710 u 
360 U 
380 u 
360 U 
360 U 
360 u 
360 U 
710 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 u 
360 U 
360 U 

26 J 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 u 
360 U 
360 u 
360U 
360 U 
360 U 
360 U 
360 u 
360 u 
360 u 
360 u 
360 u 
710 u 
360 U 
360 u 
360 u 

400 u 
400 u 

360 u 
360 u 

400 u 
400 u 

610 u 720 U 
400 u 360 U 
400 u 360 u 

400 u 
400 u 
6W U 
400 u 

400 u 360 ti 
400 u 360 U 

4w u 
400 u 

? 

bis(2-EthylhexyOphlhalale 
Bulylbanzyl phlhalale 

b” 
Carbazole 
Chrysene 
Diben~o(a,h)anlhracene 
Dlbenzofuran 
Dlethyl phIhalate 
Dimethyl phthalale 
Di-n-butyi phthalale 
Dl-n-octyl phlhalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlomcyclopentadbne 
Hexachloroethane 
Indeno(l.2.3-cd)pyrene 
Isophorone 
Naphthalene 
Nltrobanzene 
N-Nlbosodi-n-propylamlne 
N-Nllrosodiphenyiamine 
Penlachlorophenol 
Phenanthrene 
Phenol 
Pyrena 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

- 400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
96 J 

400 u 
400 u 
400 u 
400 u 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 u 
360 U 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
4w u 
400 u 
400 u 
400 u 

620 U 
410 u 
620 U 
410 u 
410 u 

410 u 
410 u 
410 u 
410 u 
620 U 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

400 u 
400 u 
4w u 
400 u 
400 u 
400 u 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

360 ii 
360 U 

400 u 
4w u 

400 u 
400 u 
030 
400 u 
4w u 
400 u 
610 u 

63 J 
400 u 
4w u 

360 U 
360 U 
360 U 
360 u 
360 u 
360 U 
720 U 
360 u 
360 U 
360 U 

760 U 
360 U 
760 U 
360 U 
380 u 
360 U 
360 U 
360 U 
360 U 
760 U 
360 U 
360 U 
360 U 
360 U 

37 J 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

66 J 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
760 U 
360 U 
360 U 
360 U 

410 u 
410 u 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
600 U 
400 u 
400 u 
4w u 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
620 U 
410 u 
410 u 
410 u 
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Table G-5. Data Presentation: Soil Boring Results, Construction Deb& Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Slle ID SB-CDL-01 S&CDL-O1 SB-CDL-02 
Field Sample Number SAICOl SAlCO2 SAlCOl 
Site Type BORE BORE BORE 
Collection Date 06/07102 06107lO2 06Kt7102 
Depth (n) 6.50 9.00 0.w 

* 
Parameter Units RL 
l.l.l-Trichloroelhane 5 5.5 u 21w u 6 U 
1.1;2,2-TefrachloroeQ~ane 
1,1.2-Trichloroethane 
l,l-Dlchlome(hane 
1 ,I-Dlchloroalhene 
1,2-Dlchloroethane 
1,2-Dichloropropane 
2-Hexanone 
Acetone 
Benzene 
Bromodlchloromethane 
Bromofonn 
Bromomefhane 
Carbon disullde 
Carbon Tetrachlorlde 

9 
Chlorobenzene 
Chloroethane 

M Chloroform 
Chloromethane 
cia-1.2-Dlchloroelhene 
cls-1.3-Dichloropropene 
Dlbromochloromelhane 
EVlylbsnzene 
m-and/or p-Xylene 
Methyl ethyl kefone 
Methyl lsobutyl ketone 
Methylene Chloride 
o-xylene 
Slyrene 
Tetrachloroelhene 
Toluene 
trans-1.2.Dlchloroelhene 
hens-1.3-Dichloropropene 
Trichloroelhene 
vinyl Chloride 

w=o 
w&l 
u9=4 
ww 
wt’kg 
WC3 
w=o 
Wkg 
w=rd 
ucl=g 
ww 
ue=o 
w=ll 
whl 
w=g 
w=o 
&ml 
w=g 
Wb 
Wkn 
w=g 
Wkg 
wl=g 
uo=g 
ww 
WY% 
Wko 
w=n 
w=!J 
uml 
@kg 
UQhl 

5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 

10 11 u 
10 12 u 
6 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.6 U 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5. 5.5 u 
5 5.5 u 
5 5.6 U 
5 5.5 u 

10 11 UJ 
10 11 u 

5 5.6 U 

x 5.5 5.5 u u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 
5 5.5 u 

2100 
2100 
2100 
2100 
21w 
2000 
4100 
4100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 

12000 
8600 
4100 
4100 
2200 
2100 
2100 
1100 
2100 
2100 
2100 
2100 
2100 

U 
U 
U 
U 
U 
J 
U 
UJ 
U 

i 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
J 
U 

:: 

6 U 
6 U 
6 U 
6 U 
6 U 
6 U 

12 u 
36 U 

6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 

12 UJ 
12 u 
6 U 
6’ U 
6 U 
6 U 
6 U 
6 U 
6 U 

SB-CDL-62 SB-CDL-02 SB-CDL-03 SB-CDL-03 
SAlCOlD SAICO? SAC01 SAICO2 

BORE BORE BORE BORE 
08107102 06m7m2 06107rn2 06107lO2 

0.w 7.w 0.00 4.00 

6.4 u 4.6 u 9.5 u 5.7 u 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 u 0.5 u 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 0.5 u 
13 u 9.5 u 19 u 
55 u 9.5 u 55 u 

6.4 U 4.8 u 8.5 u 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 67 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 U 9.5 u 
13 UJ 9.5 UJ 19 UJ 
13 u 9.5 u 19 U 

6.4 U 4.6 U 9.7 UJ 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 9.5 U 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 u 9.5 U 
6.4 U 4.6 U 9.5 u 
6.4 U 4.6 u 9.5 u 
6.4 U 4.6 U 9.5 u 
6.4 u 4.8 u 9.5 u 

5.7 u 
6.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
11 u 
15 u 

5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
11 UJ 
11 u 

5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 

Crested on 1 lf7RW2 

- ..- 



Table G-5. Data Presentation: Soil Boring Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Footnotes: 

B - Melala: Reported value wa6 10~6 than the conlract required delection limit but greater lhan or equal lo the tn6bument detecllon timfl. 
S _ OrganI-: An6tfie wa6 found in the 6S6wk6led method blank. Validallon of the data did not rerull In this wmpound beln(l qualified 66 nondetect due lo blank wnlamtn6liw. 

Therefore lhl6 resull Is wnsldered lo be 6ite NtEted. 
D - The value for the target analyle wa6 calculated from a dilution. 
E - Metals: The raported value 16 eslimated bewu66 of lhe presenw Of tntOtiOrenl6. 
E - Organiw: Conwnlralion range exceeded for lhi6 analyte. 
J -Value I6 estimated. 
N - Metals: Spiked sample recovery not wilhln wntrot limits. 
N - Organlc6: Tenlalively idenlifted compound ba66d on ma66 6peclral library warch. 
P - There I6 greater lh6n 25% difference for delectod wnc8nlraUonr between the two GC column6 for the assoclaled pesticide/PCS target 6n6lfl6. 
R -Value I5 rejected. 
U -Compound wa6 analyzed for bul not delecled. 
UJ - Compound was analyzed for but not detected and is wn6ldered an esftmate. 
X - The ma66 Epeclrum do66 not meet EPA CLP crileris for cnnfirmation, but compound prerenw is rlrongly suspected. 
l - Duplicate analysis not within wnlrd limil6. 
N/A-Compound not analyzed for. 
NF -Data not found. 
RL - Reporting Limil for each method. For SW646 melhods. the rample6 6re mported down lo the method detecllon limit6 (MDL). For metals, the rampIe ere reported down IO 

the Inrbumenl delection limit (IDL). 
MDL - Method DelecUon Limit. 
SAICXXR - An SAIC Reid rample number foll& by an ‘R’ deEtgn6106 a rewllecled 66mpb. 

Cmatd on 11/7R002 



Table G-6. Data Presentation: Groundwater Results, Construction Debris Landfill 
Wallops Flight FaCility, Accomack County, Virginia 

Site ID HP-CDL-01 
Flrld Sample Number SAICOI 
Site Type PNCH 
Collection Dale 08107/02 
Deplh (ft) to.00 

HP-CDL-02 HP-CDL-03 
SAP201 SAICOl 

PNCH PNCH 
OfJ/O7/02 ’ 08107102 

8.00 4.00 

METALS(6OfOJ 
Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Serylllum 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magncslum 
Manganese 
Nickel 
Pofasslum 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

“g/L 
ugll 
“#k 
uglL 
uglL 
“Ok 
“g/L 
ug/L 
“g/L 
“OR 
uglL 
“g/L 
“g/L 
tJglL 
“Ok 
“Q/t. 
llgll 

6 
10 

200 
5 

1008 
IO 
50 
10 

100 
3 

1000 
15 
10 

1000 
II 

10 
1000 

10 
50 
20 

U@ts RL 
WI/L 200 

UJ 
U 

2.5 
12.7 

26 
0.1 

0.36 
17000 

1.3 
0.6 
2.2 

30.0 UJ 
UJ 
U 

U 
B 

U 
U 

U 
UJ 
U 

2.5 
3.4 

16.7 
0.1 
0.3 

33600 
1.3 
0.6 
5.6 

24.3 
1.6 

6600 
106 
1.1 

30.9 UJ 

U 
UJ 
U 
U 
U 

2.5 UJ 
3.4 u 

316 
0.1 u 
0.3 u 

MOO0 
3.4 B 

30.0 UJ 

0.6 UJ 
3 u 

IlglL 
“g/L 
l&J/L 
“0~ 

13.6 
1110 

761 
1.1 

2220 
3.5 
0.8 

6040 
2.7 
3.1 
6.3 

3.5 
0.6 

6670 
2.7 

0.76 
4.5 

366 
1.6 U 

6210 
461 
14.3 

4300 
3.5 u 
0.6 u 

6630 
2.7 U 
0.7 u 

87.4 

METALS(T47OJ. 
Parameter 
Mercury 

SEMIVOLARLE ORGANIC COMP~UNDS(62,7OJ 
Parsmeter uljts RL 
1.2.4-Trichlorobenzene ug/L IO 14 u 14 u 13 u 
1,2-Dichlorobenzene “g/L IO 14 u 14 u 13 u 
1 ,bDlchlorobenzane ug1L 10 14 u 14 u 13 u 
1.4-Dichlorobenzenr “g/L IO 14 u 14 u 13 u 
2.4.5.Trlchlorophenol “g/L 20 14 u 14 u 13 u 
2.4,6-Trlchlorophenol UglL 10 14 u 14 u 13 u 
2.4.Dichlorophenol “g/L 10 14 u 14 u 13 u 
2.4-Dimethylphenol “OR 10 10.4 J 14 u 13 u 
PA-Dlnllrophmol “g/L 20 28 u 20 u 25 u 
2.4-Dinilrotoluene uglL 10 14 u 14 u 13 u 
2.6-Dlnllrololuene ug/L IO 14 u 14 u 13 u 
2-Chloronaphlhalene “Ok 10 14 u 14 u 13 u 
2.Chlorophenol “g/L IO . 14 u 14 u 13 u 
2-MeIhyinaphlhal6n6 up/L 10 49 14 u 13 u 
2-Methylphenol uglL 10 27 14 u 13 u 
2.Nilroanlllne “g/L 10 14 u 14 u 13 u 
2-Nilrophenol ug!L 10 14 u 14 u 13 u 

Cmated on 1 l/7/2002 



Table G-6. Data Presentation: Groundwater Results, Construction Debris Landfill 
Wallops Flight Facility, Accomack County, Virginia (continued) 

Site ID HP-CDL-01 
Field Sample Number SAlCOl 
Site Type PNCH 
ColMlon Dale 08107m2 
Depth (R) 10.00 

HP-CDL-02 HP-CDL-03 
SAICOI SAICOI 

PNCH PNCH 
08107102 otuo7m2 

8.00 4.00 

3.3’-Dlchtombenzkline 
3-Nltroanlllne 
4.6-Dinibo-2-cre6ol 
4-Bromophenyi phenyl ether 
4-Chloro-3-melhyiphenoi 
46hloroanMne 
4-Chlorophenyl phenyl ether 
4-Melhyiphend 
I-Nllroanillne 
4-Nllrophenol 
Acenaphthene 
Amnaphthylene 
Anlhracens 
Benzo(a)anlhracene 
Bonzo(a)pyrene 
Benzo(b)fluoranlhem 
Benzo(g,h,i)perylene 
Eenzo(k)fkroranthene 
bi6(2-chloroelhoxy) methane 
bis(26hloroelhyi) Ether 
bl6(2-chiOrol6OprOpyl) ether 

9 

bl6(2-Ethylhexyl)phlhalste 
BuWenzyi phthalate 

ti 
Carbazole 
Chryeene 
Dibenzo(a,h)anthrawne 
Dlbenzof”ran 
Diethyl phthalale 
Dimelhyl phlhalale 
DI-n-bulyl phthalale 
DI-n-octyl phlhalale 
Fluoranlhene 
Fluorene 
Hexechlorobenzene 
Hexachlorobutedlene 
Hexachlorocy&penl6dlene 
Hexachloroethane 
Indeno(l.2,3-cd)pyren6 
lrophorone 
Naphlhalene 
Nitrobenrens 
N-Nilrosodl-n-propyiamine 
N-Nllro6odlphenylamlne 
Pentachlomphenol 
Phenanlhrene 
Phenol 
Pyrene 

Created on 1 l/7/2002 

UfllL 

“PL 
u&L 
UOlL 
“OK 
“Q/L 
U$L 
uglL 
“IN 

28 U 
14 u 
20 u 
14 u 
14 u 
14 IJ 
14 u 
46 
14 u 
29 u 
t4 u 
t4 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
$4 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

120 
14 u 
14 u 
14 u 
20 u 
14 u 
14 u 
14 UJ 

29 U 
14 u 
20 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
29 U 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u. 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
20 u 
14 u 
14 u 
14 UJ 

25 U 
13 u 
25 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
25 U 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13u .. 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

.13 u 
13 u 
13 u 
13 u 
13 u 
26 U 
13 u 
13 u 
13 UJ 



Table G-6. Data Presentation: Groundwater Results, Construction Debris Landfill 
Wallops Flight Facility; Accomack County, Virginia (continued) 

Site ID 
Field Sample Number 
Site Type 
Collecllon Date 
Depth (I() 

V0LATfl.E OROANIC CO6IPOUNDS~tI26OJ 
Parameter Unils RL 
l.l.l-Trichloroefhane ugll I 
1 ;I :2.2-Tetrachloroethane 
I ,I .2-Tdchloroelhene 
1 .I-Dlchloroelhane 
l,f-Dlchloroefhens 
1,2-Dichloroethans 
1,2-Dlchloropropene 
I-Hexenone 
AC&One 
Benzene 
Bromodlchloroms~hene 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromelhane 
cls-1,2-Dichloroethene 
cls-1,3-Dlchloropropene 
Dlbromochloromelhane 
Elhyibenzene 
m-and/or p-Xyfene 
Melhyl elhyl ketone 
Methyl Isobulyl ketone 
Methylens Chloride 
o-xylene 
Slyrene 
Telrachloroefhene 
Toluene 
bans-1.2-Dichloroelhene 
lrans-l .EDIchloropropene 
Trlchloroethene 
Vinyl Chloride 

HP-CDL-01 
SAICOI 

PNCH 
owo7/02 

10.00 

1 UJ 

HP-CDL-02 
SAICOI 

PNCH 
06107m2 

6.00 

1 u 
UJ 
UJ 
UJ 

ii 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

: 
J 
J 
UJ 
UJ 
J 
J 
UJ 
UJ 
UJ 
J 
J 
J 
J 
UJ 
UJ 
J 
UJ 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 IJ 

0:: J 
1 u 
1 u 
I UJ 
1 u 
1 u 
1 u 
I u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 
5 u 
5 UJ 

2.2 UJ 
I u 
1 u 
t u 

1.1 
1 u 
1 u 
1 u 
1 u 

HP-CDL-03 
SAICOl 

PNCH 
06/07/02 

4.00 

1 UJ 
ug/L 
uon 
UQlL 
ug/L 
MO/L 
ug/L 
W/L 
ug/L 
UOR 
IQ/L 
IlOlL 
q/L 
ug/L 
LQlL 
ug/L 
ug/L 
UglL 
UQIL 
ug/L 
UO/L 
up/L 
ug/L 
uok 
UglL 
uglL 

W/L 
UOlL 
ug/L 
ugll 
ug/L 
UglL 
lig/L 
UglL 
u&f/L 

6 
6 
I 
I 
1 
I 
1 
1 
I 

: 
I 
I 
1 
1 
I 
I 
6 
5 
1 
1 
1 
1 
1 
1 
I 

: 

500 
1 
1 
I 
1 
1 
I 
I 
1 

0.7 
12 

1 
1 

620 
3700 

5 
5 
1 

1700 
22 
12 

12000 
1 
1 

1.1 
1 

I UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
5 UJ 
5 UJ 
1 UJ 
1 UJ 
1 UJ 
I UJ 
1 UJ 
I UJ 
1 UJ 
I UJ 
I UJ 
1 UJ 

2.3 J 
1 UJ 
1 UJ 
1 UJ 
I UJ 
5 UJ 
5 UJ 
2UJ l 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

Created on 1 W/2002 



Table G-6. Data Presentation: Groundwater Results, Construction Debris Landfill 
Wallops $light Facility, Accomack County, Virginia (continued) 

Footnotew 

S - Metals: Reported value was lees lhan the contracl required detection llmil but greater than or equal to lhe lnsbument detection limit. 
B - Organics: Analyle was found in the associated method blank. Validation of lhe data did not resull In lhls oompound beiw qualified as nondelecl due to blank cordaminalion. 

Therefore lhis result is considered lo be rile related. 
0 - The value for the target anelyte was calculated from a dilution. 
E - Melals: The reporled value Is eslimaled because of the presence of Interferenls. 
E - Organkzs: Concenlration range exceeded for lhls enelyte. 
J -Value is estimated. 
N - M&Is: Splked sample recovery nol within control limits. 
N - OrQenlcs: Tentalively Identified compound based on mass rpeclral library search. 
P - There Is grealer than 25% difference for delecled conmntratlons belwwn lhe two GC columns for the assodabzd pestlclde/PCB large1 anelyte. 
R -Value Is re]ecM. 
U -Compound was analyzed for but no1 detected. 
UJ -Compound was analyzed for but not detected and Is considered an estimate. 
X - Tha mara spectrum does not meet EPA CLP criteria for conlirmallon. but compound presence Is sbungly suspecIed. 
l - Dupllcale analysis not withln wntrol limits. 
N/A.- Compound not analyzed for. 
NF - Data no1 found. 
RL - Reporting LlmiI for each method. For SW8413 methods. the samples are reported down lo (he method detection limits (Ma). 

the k’Mrument detection llmlt (IDL). 
For melals. the samples are reported down to 

MDL - Method Detection Limit. 
SAICXXR - An SAIC field sample number followed by an ‘R’ designales a recollected sample. 





ENTRANCE TO SB-CDL-01 
(CDL Site Conditions) 

SB-CDL-02 SAMPLING LOCATION 
(Adjacent to Northern Man-made Channel) 

H-l 



SB-CDL-02 SAMPLING LOCATION 

ENTRANCE TO SB-CDL-03 SAMPLING LOCATION 
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SB-IWL-02 SAMPLING LOCATION 

SB-IWL-03 SAMPLING LOCATION 

H-3 



OLD WWTP ACCESS ROAD 

UST FILL PORT (SAMPLING ACCESS) 
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VIEW FROM DOGHOUSE OPENING 
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