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1 .O INTRODUCTION 

Brown and Root Environmental (B&R Environmental) is submitting this Work Plan (WP) for the RCRA 

Facility Investigation (RFI) and Corrective Measures Study (CMS) at the Naval Surface Warfare Center, 

Dahlgren Division Detachment, White Oak (NSWC-White Oak). It has been prepared under Contract 

Task Order (CTO) 0298 for the Comprehensive Long-Term Environmental Action Navy (CLEAN), 

Contract Number N62472-90-D-1298. On January 1, 1998, the assets of B&R Environmental were 

acquired by Tetra Tech NUS (TtNUS). The CLEAN contract has recently been novated, but for clarity the 

name, B&R Environmental, will remain in this document. 

__ . . 

In conjunction with the Master WP for NSWC-White Oak (B&R Environmental, 1998) this site specific WP 

will serve as a technical base that defines the nature of work associated with all pre Record of Decision 

(ROD) Documentation for seven sites at the Base. Specifically, this document will define procedures 

required for data management, field work, and report preparation pertaining to the RFI. Additional 

information regarding procedures, requirements, or protocols tied to the CMS are summarized accordingly 

in relative sections of the document. This project is being conducted according to the R.esource 

Conservation and Recovery Act (RCRA) of 1976, as amended by the Hazardous and Solid Waste 

Amendments of 1984. 

1.1 FACILITY LOCATION AND SITE SUMMARIES 

NSWC-White Oak is a former Navy owned and operated laboratory for Naval Surface Warfare research, 

located approximately 5 miles north of Washington, D.C., off New Hampshire Avenue in Silver Spring, 

Maryland (see Figure l-1). NSWC-White Oak covers approximately 712 acres and is located1 in both 

Prince George’s and Montgomery Counties. Approximately 662 acres were transferred to the General 

Services Administration (GSA) in the fall of 1997. The remaining area in the southeastern portion of the 

facility was transferred to the U.S. Army in February, 1998. Of this total area, approximately 617 acres, or 

87 percent, is within Montgomery County. NSWC-White Oak is bordered by the Adelphi Laboratory 

Center and the United States Naval Reserve (USNR) Training Center along with a mixture of residential, 

park, industrial, and commercial properties. The facility lies in gently rolling terrain. Local drainage patters 

are dominated by Paint Branch Creek and its tributaries. 

The specific sites associated with this study are listed below with a brief summary of each. These sites 

have been shown to pose a more imminent threat to human health and the environment than other sites 

present at NSWC-White Oak. This RFKMS is the continuation of the original effort to remediate these 

sites and mitigate risk. Other, less contaminated sites at NSWC-White Oak will be investigated during 
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future studies. Detailed information for each site is presented in Section 3.0. Figure l-2 shows site 

locations in relation to the Base boundaries, surface water bodies, and other landmarks. The facility 

boundaries identified on Figures l-l and l-2 are the boundaries that existed prior to the transfer of the 

property to the Army. 

l Site 2 -Apple Orchard Landfill 

The Apple Orchard Landfill is an abandoned landfill located on the south side of Perimeter Road in the 

northwestern end of the NSWC-White Oak property. The landfill covers approximately 4.3 acres, the 

majority of which consists of a topographic plateau adjacent to Perimeter Road. The Apple ‘Orchard 

Landfill was reportedly operated as an open disposal area and landfill from 1948 until 1982. In 

addition to domestic refuse, wastes reportedly disposed of consisted of oils containing polychlorinated 

biphenyls (PCBs), solvents, paint residue, acids, and miscellaneous compounds. An estimaited 500 

gallons of PCB-contaminated oils were deposited at the site prior to 1970. It has been estimated that 

the landfill contains 75,000 cubic yards of waste/fill. 

l Site 3 - Pistol Range Landfill 

The Pistol Range Landfill is located directly north of Dahlgren Road, north of the Monroe Loop. An 

unnamed, southward flowing stream is located adjacent to the western edge of the site. The landfill is 

approximately 1 .l acres in size. The Pistol Range Landfill was operated as a landfill from the late 

1940s until the mid-l 970s. Fill materials were pushed into a gully adjacent to the site that was formed 

by a small perennial tributary to Paint Branch Creek. Wastes reportedly disposed in the landfill 

include solid wastes, ordnance cases, solvents, oils possibly containing PCBs, sodium nitrate, and 

miscellaneous metallic objects. An estimated 8,000 gallons of solvents and oils were reportedly 

disposed of at the site during a 30 year period. 

l Site 4 - Chemical Burial Site 

The Chemical Burial Site is located south of Perimeter Road and 400 yards northeast of Site 3 (Pistol 

Range Landfill). The overall area of the site is approximately 1 .l acres. Four discrete locations within 

the site were reportedly used from the mid-1950s until the early 1970s for disposal of waste chemicals 

used onsite. Wastes reportedly disposed at this location included acids, explosive compounds, 

kerosene, chlorinated solvents, and numerous, unidentified laboratory compounds. The total 

estimated volume of chemicals disposed in the areas was estimated to be 400 cubic feet. 
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l Site 7 - Ordnance Burn Area 

The Ordnance Burn Area is located north of Dahlgren Road and Buildings 501 and 508, approximately 

300 yards southeast of Site 4 (Chemical Burial Area). The site was reportedly used for the thermal 

destruction of waste ordnance compounds between 1948 and 1968. The site consists of a swale 

approximately 250 feet long and 20 feet wide. The remainder of the area adjacent to the swale is 

either cleared or covered by woodland or grass. Waste disposed at this site included various types of 

explosives, primarily nitroaromatics and nitroaliphatics. It has been reported that approximately 

33,000 pounds of explosives were burned at this site over a period of 20 years. 

l Site 8 -Abandoned Chemical Disposal Pit 

The Abandoned Chemical Disposal Pit is located along the southern facility boundary, at the end of 

Perimeter Road. The site has been described as a pit measuring 10 feet square by 12 feet deep. 

Site 8 was used from 1951 until 1971 for disposal of miscellaneous waste chemicals from laboratories 

located throughout NSWC-White Oak facility. Wastes disposed at this site included acids, mercury, 

solvents, and numerous, unidentified waste chemicals. It has been estimated that approximately 

180 pounds of mercury were disposed at this location. Buried waste materials were removed from 

Site 8 during 1996 to address contaminant sources which may be impacting groundwater. 

l Site 9 - Industrial Wastewater Disposal Area 300 

The Industrial Wastewater Disposal Area 300 is located south of Dahlgren Road along the 

Montgomery/Prince George’s County line and extends southward to the facility boundary. A perennial 

tributary of Paint Branch Creek is located west and south of the site and an intermittent tributary of the 

Creek is located to the east. The Industrial Wastewater Disposal Area 300 consists of both leaching 

wells and leach fields used from the early 1950s until the mid-1970s for dispersion of liquid wastes 

into the subsurface. Wastewater disposed at the site contained TNT, RDX, and several other 

explosive related compounds. It is estimated that at least 7,200 pounds of these wastewaters were 

disposed at this site over a period of approximately 25 years. Two leaching wells were removed from 

Site 9 during 1996 to address contaminant sources which may be impacting groundwater. 

l Site 11 - Industrial Wastewater Disposal Area 100 
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Industrial Wastewater Disposal Area 100 contains thirteen leaching wells in nine areas that were used 

for wastewater disposal from laboratory activities. The wells are located in an area covering 

approximately 16 acres. The wells are abandoned while the associated supply lines are believed to 

be in place. The wells were used for liquid waste disposal into the subsurface until 1976. Original 

construction consisted of an eight foot diameter brick or concrete well, approximately nine feet in 

depth. Each well was accessible through a 24 inch diameter manhole cover. One supply line 

transported wastewater to each well. Wastes that were disposed at Site 11 include metals, acids, 

chlorinated and non-chlorinated solvents, alcohols, lead, and organic explosive compounds. It has 

been reported that an estimated 20,000 gallons of wastewater were disposed in these leaching wells. 

Both listed and characteristic hazardous wastes are believed to have been disposed. Five leaching 

wells were removed from Site 11 during 1996 to address contaminant sources which may be 

impacting groundwater. 

1.2 SCOPE AND OBJECTIVES 

The overall goal of the environmental investigative work at NSWC-White Oak is to sufficiently determine 

whether the facility and surrounding environmental media is protective of human health and the 

environment. Initially, this is done through characterization. 

The site characterization process is based on standard guidance for conducting an RFI, shown on 

Figure l-3. The process includes identification of Data Quality Objectives (DQO), development of an RFI 

WP, performance of field work, data management, and completion of an RFI and other reports. 

The DQO process involves an examination of the data requirements for completing a human health risk 

assessment (HHRA), ecological risk assessment (ERA), and characterizing nature and extent of 

contamination (NEC). For each DQO process, goals are established, potential remedies are outlined, 

assumptions are made, the problems are defined, decisions are made, study boundaries are established, 

and action items are addressed. A brief discussion of the DQO process and the specific DQOs developed 

for the HHRA, ERA, and NEC are provided in Appendix A. 

Based on the results of the DQO processes, an RFI WP is developed which defines the sampling 

procedures to be used in the field, how the data will be evaluated, and how the data will be managed. 

Upon completion of the RFI WP, the required field work shall commence. The field work will include 

surface water and groundwater sampling, surface and subsurface soil sampling, sediment sampling, and 

the collection of engineering data such as a topographic survey. 
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After the field work is completed, the next task is data management which includes sample tracking, 

sample analysis, data entry, data verification and validation, and data output. An RFI Report shall then be 

prepared to provide the results of the field study, identify any site contaminants that exceed regulatory 

standards, and define an unacceptable risk from a human health and ecological perspective. If the RFI 

Report identifies an unacceptable risk, a CMS will be initiated to evaluate remedial alternatives (RA) for 

those sites posing an unacceptable risk. The RAs will comply with applicable standards for human health 

and the environment discussed in the Master WP (B&R Environmental, 1998). 

Following release of the CMS, a Proposed Plan (PP) will be issued that outlines the alternatives and 

makes a recommendation. A public meeting shall be held to provide the community an opportunity to 

learn more about the site and the proposed action and to provide input before the RA is finalized. After 

evaluating public comments, a ROD will be issued that specifies the remedial action to be taken. 

1.3 REGULATORY OBJECTIVES 

Section 121(d) of CERCLA, as amended by the Super-fund Amendments and Reauthorization Act (SARA), 

required that Federal facility remedial actions be protective of human health and the environment and be 

relevant and appropriate under the circumstances. 

According to U.S. Environmental Protection Agency (USEPA) interim guidance on ARARs (USEPA, 

1988a) and proposed revisions to the NCP (USEPA, 1988b) a requirement may be either “applicable” or 

“relevant and appropriate” to a remedial action, but not both. These terms are defined in the CERCLA 

Compliance With Other Laws Manual (USEPA, 1988~) as: 

l Applicable requirements are cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under Federal or State law 

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or 

other circumstance at the Superfund site. 

l Relevant and appropriate requirements, like applicable requirements, are cleanup standards, 

standards of control, or other substantive environmental protection requirements, criteria, or limitations 

promulgated under Federal or state law. While not technically applicable to a hazardous substance, 

pollutant or contaminant, remedial action, location, or other circumstance at a Superfund site, relevant 

and appropriate requirements address problems or situations similar to those encountered at a 

Super-fund site so that their use is well-suited. 
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,.I -._ ARARs are requirements, criteria, or limitations promulgated under Federal or state law that address a 

pollutant, action, location, or other circumstance at a site. USEPA guidance offers the following illustrative 

categories of ARARs: 

. Ambient or chemical-specific requirements -- These set health- or risk-based concentration (RBC) 

limits or ranges for specific substances in various environmental media (e.g., Maximum Contaminant 

Levels [MCLs] for public drinking water, National Ambient Air Quality Standards [NAAQS] for air 

quality). If a given chemical has more than one such requirement, the more stringent ARAR should be 

complied with. Because relatively few chemicals are covered by such pre-established requirements, 

USEPA’s ARAR guidance stipulates that it may frequently be necessary to turn to chemical-specific 

advisory levels, such as a carcinogenic potency factor or reference doses, to establish cleanup 

standards. 

. Performance, desiqn, or other action-specific requirements -- These set controls or restrictions on 

particular kinds of activities related to the management of hazardous substances (e.g., Clean Water 

Act [CWA] pretreatment standards for discharges to publicly owned treatment works [POW, 

Resource Conservation and Recovery Act [RCRA] standards for design and operation of hazardous 

waste management facilities). 

These requirements are not chemical-specific, but rather are specific to given remedial actions. 

However, they may specify levels for residual or discharged chemical concentrations (or methods for 

establishing those levels). 

. Location requirements -- These set restrictions on activities, depending on characteristics of the site or 

its immediate environs (e.g., Federal and State siting laws, loo-year floodplain ordinances). 

Onsite CERCLA remedial actions are required to comply with the substantive aspects of ARARs, not with 

administrative aspects, such as obtaining onsite permits. The RFVCMS, PP, ROD, and design documents 

for a site should demonstrate full compliance with all substantive ARARs. 

1.3.1 Nature and Extent of Contamination 

Contaminant concentrations in NSWC-White Oak surface water, sediment, and surface soil will be 

compared to EPA Region III Biological Technical Assistance Group (BTAG) criteria as presented in Table 

3-1 of the Master WP (B&R Environmental, 1998). Groundwater contaminant concentrations will be 

compared to the Federal Ambient Water Quality Criteria (AWQC) also presented in Table 3-I of the 
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Master WP (B&R Environmental, 1998). If the screening criteria is not exceeded, then the limits of the 

study area will not extend any further. However, if the criteria is exceeded, then the study area will be 

expanded until the extent of contamination is fully delineated. 

1.3.2 Human Health Risk Assessment 

Residential USEPA Region III RBCs (USEPA, 1998) and site-specific generic Soil Screening Levels (SSL) 

(USEPA, 1996a) will be used as guidelines for comparison to contaminant concentrations in NSWC-White 

Oak media. If the maximum detected concentrations of contaminants in the various media exceed their 

respective screening levels, they will be retained as potential constituents of concern (PCOCs). A 

prevalence of these PCOCs and a comparison to their background concentrations will also be considered 

to determine if these contaminants should be evaluated in the HHRA. Risks associated with exposure to 

these PCOCs will be evaluated in accordance with USEPA’s Risk Assessment Guidance for Superfund 

(RAGS) (USEPA, 1989a) and associated supplemental guidance. USEPA’s target risk range of 10-’ to 

10 d (depending on specific use scenarios) and a hazard index of one are used as benchmarks to 

determine if risk management alternatives should be evaluated. 

1.3.3 Ecological Risk Assessment 

USEPA Region III BTAG screening levels (USEPA, 1995a) will be used as guidelines for comparison to 

contaminant concentrations in NSWC-White Oak surface water, sediment, and surface soil for the ERA. 

Groundwater contaminant concentrations will be compared to AWQCs. If the maximum detected 

concentrations of contaminants in these media exceed Region III BTAG screening levels, they will be 

retained as PCOCs. PCOCs will be included in foodchain models where their calculated intake doses for 

representative ecological receptors will be compared to published toxicity data, including no-observed- 

adverse-effects-levels (NOAELs) and lowest-observed-adverse-effects-level (LOAELs). Contaminants 

whose doses exceed NOAELs using maximum input concentrations will be evaluated using risk 

management considerations, including frequency of detection, number of exceedances, location of 

exceedances, magnitude of exceedances, comparison to background, comparison to alternate guidelines, 

and presumptive remedial alternatives. 

1.3.4 Additional Renulatow Drivers 

Several preliminary remedial actions have been identified for NSWC-White Oak. Certain ARARs may set 

controls or restrictions on particular activities included in these remedial actions. The more relevant ones 

under the current investigation include the following. 
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, I ,  .  .  .  .  ExcavationlOffsite Disposal of Soils 

. 

RCRA landfill standards (COMAR 26.13.05.14, Maryland Code 9-209 et seq.) 

Hazardous waste transport requirements (Maryland Code 7-253, and 49 CFR Part 107 and 

5 171.1-172.558) 

Soil, debris, and sludge deposit requirements 

RCRA manifest requirements (COMAR 26.13) 

CERCLA offsite policy 

Toxic Substances Control Act (TSCA) requirements for PCB disposal 

RCRA standards for tanks and/or containers (COMAR 26.13) 

Radiation protection criteria for cleanup of land and facilities contaminated with residual raclioactive 

materials; in development 

RCRA Land Disposal Restrictions (LDR) (40 CFR Part 268) 

Occupational Safety and Health Administration (OSHA) standards for remedial activities 

Maryland Regulations for the Control and Abatement of Air Pollution (COMAR 26.11) 

Maryland Solid Waste Management Regulations (COMAR 26.04.07) 

Maryland Sediment and Erosion Control Regulations (COMAR 26.17) 

Incineration of Soils/Sediment 

l RCRA LDRs (40 CFR Part 268) 

l RCRA incinerator standards (COMAR 26.11.08, 26.13.05, and 26.13.07) 

l RCRA landfill standards (disposal of ash) 

l OSHA standards of remedial activities 

l Maryland Regulations for the Control and Abatement of Air Pollution (COMAR 26.11) 

Capping of Soils 

l RCRA closure/post closure standards for Treatment, Storage, and Disposal Facilities (TSDFs) 

(COMAR 26.13.05) 

l RCRA groundwater monitoring (COMAR 26.13.05.06) 

l OSHA standards of remedial activities 

ExcavationlOnsite Treatment of Soils and/or Sediment 

I “I l RCRA standards of containers/tanks (COMAR 26.13.05.10) 

l OSHA standards for remedial activities 
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l RCRA landfill standards (for disposal of residues) (COMAR 26.13.05.14; Maryland Code 9-209 et 

seq.) 

l RCRA LDRs (for disposal of residues) (40 CFR Part 268) 

l TSCA requirements for PCBs 

l Dredge and fill regulations 

. Radiation protection criteria for cleanup 

l Soil, debris, and sludge deposit requirements 

l Maryland Water Protection Permit Regulations (COMAR 26.08.04) 

l Maryland Regulations for the Control and Abatement of Air Pollution (COMAR 26.11) 

Groundwater Collection and Treatment 

l RCRA standards for tanks (COMAR 26.13.05.10) 

. RCRA standards for disposal (treatment residue) 

l National Pollutant Discharge Elimination System (NPDES) discharge requirements (if discharged 

directly) 

l Maryland General Discharge Permit Program discharge requirements (COMAR 26.08.04.08) 

l Pretreatment standards (if discharged to POTW) 

l OSHA standards of remedial activities 

l RCRA LDRs (treatment residue) (40 CFR Part 268) 

l Maryland Water Protection Permit Regulations (COMAR 26.08.04) (Note: Remedial actions need to 

comply with only the substantive aspects of ARARs and not the administrative aspects. No actual 

permits are required.) 

In addition to the ARARs identified above, any activity associated with the selected remedial action that 

constitutes land disturbance will be performed in accordance with the Maryland Stormwater Management 

Regulations (COMAR 26.09.02). The local stormwater management and sediment erosion control 

programs administered by the Prince George’s County Department of Planning and Code Compliance 

should also be consulted. 
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1.3.5 Waivers from ARARs 

An ARAR may be waived under certain conditions, provided that human health and the environment are 

protected. CERCLA Section 121 provides that a remedial action that does not attain a level of control at 

least equivalent to an ARAR can still be selected if: 

. It is only part of a total remedial action that will attain such level or standard of control when 

completed. 

l Compliance with the ARAR at the given site will result in greater risk to human health #and the 

environment than alternative options. 

l Compliance with such requirements is technically impracticable from an engineering perspective. 

l The remedial action will attain a standard of performance equivalent to that required by the ARAR 

through use of another method or approach. 

l The ARAR in question is a state standard, and the state has not consistently applied (or demonstrated 

the intention to consistently apply) the ARAR in similar circumstances at other sites. 

. In meeting the ARAR, the selected remedial action will not provide a balance between the need for 

protection of public health and welfare and the environment at the site and the availability of 

Superfund monies to respond to other sites, “taking into consideration the relative immediacy of such 

threats” (Public Law 99-499, Section 12(d)). 

1.4 PROJECT ORGANIZATION 

The project organization will conform with the layout illustrated in Figure l-4. The Project Manager will be 

Ronald Kotun and he will oversee all tasks from start to completion. Scott Nesbit acts as the Project 

Coordinator for all work performed by B&R Environmental at NSWC-White Oak and he shall assist the 

Project Manager on all technical issues. Paul Frank will provide project technical support to the Project 

Coordinator as well as the HHRA, ERA, site characterization and field work, and data management. 

Ronald Kotun will be responsible for completing the HHRA. The HHRA will consist of HHRA screening, 

exposure assessment, toxicity assessment, uncertainty analysis, and human health risk characterization. 

The ERA will be completed by Kent Cubbage and include ERA screening, exposure assessment, problem 

formulation, measurement endpoints, study design, and risk characterization. Terry Rojahn will oversee 
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‘.,_ the site characterization and field work. These tasks include all field sampling and coordinating with 

technicians, CADD, and subcontractors such as the surveyor, laboratories, and drillers. Brian Lewis will 

provide the lead on data management. These tasks include data validation, data delivery, data 

compilation, Chain of Custody (COC) development, sample tracking, and Geographic information System 

(GIS) updating. 

1.5 PROJECT SCHEDULE 

The proposed schedule for CT0 298 NSWC-White Oak is illustrated in Figure 1-5. The proposed 

schedule is preliminary and subject to change. Based on the schedule, the investigation and 

characterization of the seven sites at NSWC-White Oak began in November of 1997 with WP 

development and will be completed in November of 1999. It should be noted that durations shown on this 

schedule are working days. 

Upon completion and approval of the WP, field work activities will commence and last for approximately 

50 days. These activities include surface water/sediment sampling, surface/subsurface soil sampling, 

monitoring well installation, groundwater sampling, water level measurements, azimuthal resistivity survey, 

EM31 survey, and radiological sampling. Preparation of the RFI Report is anticipated to last 

approximately five months. The CMS and PP will be completed concurrently with a proposed duration of 

five months. The ROD is expected to be completed within six months following completion of the PP. 

1.6 WORK PLAN REPORT ORGANIZATION 

Section 1.0 of the Work Plan contains this brief introduction and a discussion of the project scope and 

regulatory objectives. Section 2.0 presents information relating to the NSWC-White Oak facility setting 

and physical characteristics. Section 3.0 provides detailed information for the seven sites to be 

investigated under this RFI, including a summary of previous investigations and findings. Section 4.0 

outlines the field investigation program. Section 5.0 presents the data management plan for this project. 

Sections 6.0 and 7.0 present the procedures to be followed for the HHRA and ERA, respectively. 

Section 8.0 outlines additional RFVCMS objectives. The Master WP, Master Field Sampling Plan (FSP), 

and Master Quality Assurance Project Plan (QAPP) developed for NSWC-White Oak will be utilized to the 

maximum extent possible in the performance of this work (B&R Environmental, 1998). 

,. ,.“._, 

In support of the information presented in this report, the following appendices are provided. Appendix A 

provides a discussion of the DQO process and identifies the specific DQOs for the HHRA, ERA, and NEC. 

Appendix B provides DQO statistics. Appendix C provides the Health and Safety Plan (HASP) for the 
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, ,.‘--’ . project. Appendices D through K provide data for studies associated with sites 2, 3, 4, 7, 8, 9, 11, and 

background, respectively. Appendix L provides a preliminary Table of Contents for the RFI report. 
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2.0 FACILITY SETTING AND PHYSICAL CHARACTERISTICS 

2.1 BASE HISTORY 

NSWC-White Oak was originally established in 1944 as the Naval Ordnance Laboratory (NOL), with a 

mission to carry out research on military guns and explosives. Throughout the years, the mission was 

expanded to include research involving torpedoes, mines, and projectiles. In September 1974, NOL 

combined with the Naval Weapons Laboratory, Dahlgren, Virginia, to become the Naval Surface Weapons 

Center, which was renamed the Naval Surface Warfare Center, Dahlgren Division, in 1988. Since that 

time, it has functioned as the principal Navy Research, Development, Test, and Evaluation Center for 

surface warfare weapon systems, ordnance technology, strategic systems, and underwater ‘weapons 

systems. 

NSWC-White Oak was identified as a Base Realignment and Closure (BRAC) facility and was closed in 

1997, with the property transferred to the General Services Administration (GSA) and to the U.S. Army. 

GSA and the local redevelopment authority are currently investigating plans for the reuse and 

development of the NSWC-White Oak property. 

. . *--_ 

2.2 PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Several investigations have been completed at NSWC-White Oak over the last 14 years. -The work 

related to previous studies and investigations is outlined below in chronological order. 

2.2.1 Initial Assessment Studv 

Site investigation activities related to areas of potential environmental concern have been undertaken at 

the facility since approximately 1983. Preliminary work included an Initial Assessment Study (IAS) 

conducted by the Naval Energy and Environmental Support Activity (NEESA, 1984). Through the study, 

14 Installation Restoration Program (IRP) sites at which hazardous materials were reportedly disposed or 

spilled were investigated to determine if a potential threat to human health and the environrnent was 

present and warranted any further examination. The study evaluated historic documentation and site 

operational data in the development of a score (quantifiable ranking of site hazards) for each site. From 

this study, the following seven sites were recommended for additional study: 

Site 2 - Apply Orchard Landfill 
,c ,. Site 3 - Pistol Range Landfill 
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Site 4 - Chemical Burial Site 

Site 7 - Ordnance Burn Area 

Site 8 - Abandoned Chemical Disposal Pit 

Site 9 - Industrial Wastewater Disposal from “300” Area 

Site 11 - Industrial Wastewater Disposal from “100” Area 

2.2.2 Confirmation Study 

The Confirmation Study, Verification Phase for the NSWC, White Oak was conducted in September 1985 

by Malcolm-Pirnie (Malcolm-Pirnie, 1987). The study was conducted to confirm the findings of the IAS 

and to obtain additional information in characterizing site hazards. The study involved the placement of 36 

groundwater monitoring wells adjacent to sites being investigated (ranging in depth from 20 to 70 feet), 

placement of 54 soil borings in areas of suspected soil contamination (ranging in depth from surface to 

5 feet), a geophysical survey at Site 8 in an attempt to locate the former waste disposal area, and the 

collection of soil, surface water, groundwater, and sediment samples to characterize site contaminants. 

Site contamination was found in surface and subsurface soil, stream sediments, and groundwater. The 

study concluded that sufficient contamination existed to warrant additional study. 

2.2.3 RCRA Facility Assessment 

In accordance with the Code of Maryland Regulations, COMAR Title 26, hazardous waste generators that 

store hazardous waste for longer than 90 days are required to obtain a permit as a Treatment, Storage, 

and Disposal Facility (TSDF). Additionally, under the provisions of the Hazardous and Solid Waste 

Amendments (HSWA) to RCRA, TSDFs seeking final permits are required to initiate corrective actions for 

releases of hazardous wastes or constituents from Solid Waste Management Units (SWMUs). NSWC- 

White Oak operates under an interim status for onsite storage of hazardous waste. An application for a 

final (Part B) permit was first submitted in 1985, with subsequent resubmissions and modifications. The 

most recent permit application was submitted in 1992. 

Following the submission of the revised RCRA Part B permit application in 1988, a RCRA Facility 

Assessment (RFA) was conducted by a contractor for the USEPA in November 1990 (KearneylCentaur 

Division, 1990). The RFA identified 97 SWMUs and 19 Areas of Concern (AOCs) at NSWC-White Oak. 

All 14 of the IRP sites identified in the IAS were also identified as SWMUs or AOCs. In the RFA report, 40 

SWMUs were recommended for a RCRA Facility Investigation (RFI), which would assess the presence 

and migration PCOCs. Fifteen SWMUs and AOCs were recommended for verification sampling, which 

would provide information on whether the SWMUs or AOCs required no further action or an RFI. Eight 

SWMUs and AOCs were recommended for integrity assessment with results of this assessment leading to 
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a recommendation of no further action or an RFI. SWMUs 1 (IRP Site 2) 2 (IRP Site 3) 4 (IRP Site 4) 5 

(IRP Site 8) 10 through 19 (IRP Site 11) 23 through 28 (IRP Site 9) and 31 (IRP Site 7) are being 

investigated and, as necessary, remediated under the IRP. Of the SWMUs and AOCs not being 

investigated under the IRP, the RFA indicated that the following would be of greatest concern: 

l SWMU 3 (IRP Site 1) - Parking Lot Landfill 

l SWMUs 8, 9, 20 through 22 (IRP Site 12) 29, 30, 35, and 45 - former leaching wells and drairl fields 

l SWMU 87 - scrap pile within 50 ft of Paint Branch Creek 

l SWMUs 50, 51, and 76 - liquid storage with no secondary containment 

l SWMUs 58, 72, and 76 - stained concrete or asphalt 

, “‘Y 

In September 1992, Malcolm-Pirnie completed an RFA review for the Navy, which evaluated the 

applicability of the general recommendations of the RFA to the individual SWMUs. Generally, for those 

SWMUs which were being investigated under the IRP, it was concluded that the planned level of effort 

was sufficient to address potential impacts from those SWMUs. It was also concluded that some level of 

sampling would probably be required for most of the SWMUs and AOCs which were recommended for a 

RFI or verification sampling. 

Investigations at several of the SWMUs and AOCs have been initiated. The BRAC Cleanup Team (BCT) 

is reviewing the SWMU and AOC list to assess the recommendations of the RFA. As indicated in a 

memorandum from the USEPA dated 11 March 1996, corrective action for the non-regulated units is being 

deferred to the BRAC program, which USEPA manages under CERCLA. Closure of RCRA-regulated 

units will be accomplished under Maryland Department of the Environment (MDE) requirements. Further 

investigation of these areas, and remediation as necessary, may be required in conjunction with the 

transfer of the Base property. 

2.2.4 Remedial Investigationlfeasibilitv Studv 

A RFI was conducted in two phases at the site between January 1989 and March 1992 (Malcolm-Pirnie, 

1992). The RFI was conducted to further characterize hazards associated with the previously identified 

sites and to aid in the development of remedial actions plans for each. The RFI involved the placement of 

additional groundwater monitoring wells at all sites, collection of surface and subsurface soil, sediment, 

surface water, and groundwater samples throughout the areas of investigation, collection of ecological 

data at all sites, performance of ground penetrating radar surveys at Sites 4 and 8, completion of soil gas 

surveys at Sites 2, 3, 9, and 11, and completion of slug tests and aquifer pumping tests at Site 11. 
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The results of the RFI confirmed the presence of contamination at all sites. The analytical data was then 

used in the calculation of risk, based on relevant groundwater use for all seven sites. The calculated risks 

were determined to be high enough to support the development of a CMS for the sites as described 

below. 

A draft CMS was completed by Malcolm-Pirnie in March 1993 (Malcolm-Pirnie, 1993) and outlined the 

proposed remedial strategies for the facility. The CMS evaluated the previous site characterization data to 

determine the most effective means to reduce environmental hazards at NSWC-White Oak. 

2.2.5 Design Verification Study 

The Design Verification Sampling and Analysis Plan (DVSAP) was submitted in January 1995 (B&R 

Environmental, 1995a). B&R Environmental was retained by Engineering Field Activity Chesapeake 

(EFACHES) to prepare remedial designs for Sites 2, 3, 4, 8, 9, and 11. After performing a review of 

previous documentation, field visits, and discussions with personnel from NSWC-White Oak, EFACHES, 

and the United States Geological Survey (USGS), B&R Environmental determined that while the available 

data may have been sufficient for the purposes of the RFKMS, it was insufficient for design purposes for 

several reasons. Of particular concern was the uncertainty that existed with respect to quantities requiring 

remediation. It appeared that the extent of contamination was not completely characterized at some sites, 

and the depth of contamination was not ascertained. It also appeared that inconsistencies existed in the 

information prepared to date which would critically impact the costs of remedies, for example, the area 

used for Site 2 - Apple Orchard Landfill. It was determined that these issues must be addressed to 

facilitate the preparation of focused, cost-effective remedies. Accordingly, the DVSAP was developed. 

Activities associated with the Design Verification Study included record reviews, terrain conductivity 

surveys, test pit placement, and subsurface soil and sediment sampling. The results of the activities were 

then used to develop remedial design plans for the six IRP sites. Two reports were issued addressing the 

various findings of the study a final report for Sites 8, 9, and 11 (B&R Environmental, 1995a), and a draft 

report for Sites 2, 3, 4, and 9 (B&R Environmental, 1995b). 

2.2.6 Environmental Baseline Survey 

The Defense Base Closure and Realignment Act of 1990 (BRAC II) directed the Secretary of Defense to 

close or realign those installations recommended by the BRAC commission. The Community 

Environmental Response Facilitation Act (CERFA) of 1992 directed Federal agencies with jurisdiction over 

real property to terminate Federal government operations and to identify “uncontaminated” parcels of the 

real property. In 1995, NSWC-White Oak was selected for closure on the BRAC IV list. A Phase I 
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-^._ Environmental Baseline Survey (EBS) was conducted by EA Engineering Science and Technology (EA) to 

assess the existing environmental information related to storage, release, treatment, or disposal of 

hazardous substances or petroleum products and to document the environmental condition of the 

property. The EBS also addressed actions required prior to property transfer to ensure compliance with 

requirements of CERCLA 120(h), applicable State and real estate laws, compliance programs, and the 

Department of Defense (DOD) policy Environmenfal Requirements for Federal Agency-to-Agency 

Property Transfer at BRAC lnsfallafions (DOD, 1995). The EBS was finalized and submitted in April 1996 

(EA, 1996). 

As per the EBS requirements, a search was conducted in order to procure one aerial photograph of the 

Base and vicinity per 10 year interval. The aerial photographs were purchased from Air Photographics, 

the U.S. Department of Agriculture (USDA), and the National Archives. Aerial photographs with the 

following dates were reviewed during the completion of EBS: 

. 19 January 1993 

l September 1987 

l May 1986 

,. T-Y,, . 1 September 1970 

. 10 October 1963 

. July 1957 

l 31 May 1937 

The aerial photographic review was conducted by EA project staff familiar with aerial photographic 

interpretation. NSWC-White Oak and properties surrounding the Base were analyzed. The conditions 

observed in each photograph, including property boundaries, roads, the presence of commercial and 

residential adjacent properties, and undeveloped land, were noted in each photograph. Environmental 

conditions such as the presence of landfills, dumps, or large areas of undeveloped, cleared land were also 

noted and included in the EBS report. 

2.2.7 Source Removal Action - Sites 8,9, and 11 

Source removal activities were completed at Sites 8, 9, and 11 during 1996 to address contaminant 

sources which may be impacting groundwater resources at NSWC-White Oak. The activities incbuded the 

excavation and offsite disposal of waste and contaminated media from these sites in conjunction with the 

I .I,. findings of the Design Verification Study. The activities included the removal of buried waste materials 

from Site 8, the removal of two leaching wells from Site 9, and the removal of five leaching wells from 
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Site 11. Subsurface soil sampling was performed following the completion of waste removal activities in 

an attempt to verify the removal of contaminated soil. 

2.2.8 Groundwater and Backclround Investigation 

A facility-wide groundwater investigation was competed in the spring/summer of 1997. The investigation 

included the sampling of all existing groundwater monitoring wells and piezometers, and the installation 

and sampling of new temporary and permanent groundwater monitoring wells in areas proposed for reuse. 

The groundwater quality was similar to that found during previous studies. An investigation to 

characterize background soil, sediment, groundwater, and surface water quality was performed in the fall 

of 1997. A final report is being developed and will be used in the future to evaluate data generated during 

environmental investigations at NSWC-White Oak. 

2.2.9 BRAC Cleanup Plan 

The BRAC Cleanup Plan (BCP) was finalized in May 1997 (EFACHES, 1997). It contains the status, 

management plan, response strategy, and action items related to ongoing environmental restoration and 

compliance programs at NSWC-White Oak. The scope of the BCP considers BRAC policy, National 

Environmental Policy Act (NEPA), CERCLA; Comprehensive Environmental Response Facilitation Act 

(CERFA), RCRA, and other applicable environmental laws. 

2.2.10 Natural Resources Plan 

A Natural Resources Management Plan (NRMP) was prepared for NSWC-White Oak to plan, record, and 

assist in the management and conservation of natural resources in an integrated manner within he 

framework of the mission of the facility (EFACHES, 1995). 

The plan was prepared in September 1995 and is a ten-year planning document addressing the following 

programs: 

l Land Management 

l Forest Management 

l Wildlife and Fisheries Management 

l Cultural and Historical Management 

l Outdoor Recreation Management 

019803/P 2-6 CT0 0298 



,,.L. .,h,- 2.2.11 Wetlands and Sensitive Habitats 

Wetland mapping was compiled by the University of Maryland College Park Coastal Research Lab as part 

of the National Wetlands Inventory. A National Wetlands Inventory map of NSWC-White Oak is included 

in the NRMP. The NRMP recommends that environmental personnel work closely with natural resources 

personnel when determining cleanup options at IRP sites. 

No comprehensive survey for endangered animal species has been conducted at NSWC-White Oak, 

although no endangered species are known to exist at the facility. However, although with <available 

habitat decreasing in the residential communities surrounding the facility, animal species are adapting to 

the habitats available at NSWC-White Oak, Wildlife found at the facility include frogs, toads, salarnanders, 

a variety of songbirds, shrews, mice, voles, foxes, raccoons, skunks, deer, snakes, turtles, opossum, 

rabbits, squirrels, and weasels. 

Although there are no known threatened or endangered species at the facility, there is a nesting program 

for the Eastern Bluebird, which was once a threatened species. The program consists of placing nesting 

boxes and tracking data on eggs and hatchlings. An average of 70 percent of the boxes are utilized by 

,,..--x.. the birds each year. 

In conjunction with the ecological risk assessments planned for the IRP, a habitat evaluation will be 

conducted at NSWC-White Oak. 

During 1995, in conjunction with the Design Verification Study, a wetlands delineation and forest stand 

inventory were conducted for Sites 2, 3, 4, 7, 8, 9, and 11. The delineation was performed in accordance 

with the delineation criteria in the 1987 U.S. Army Corps of Engineers (USCOE) Wetlands Delineation 

Manual (USCOE, 1987). Wetland areas were identified within or adjacent to five of the seven IRP sites 

investigated. 

2.3 GENERAL BASE PHYSICAL CHARACTERISTICS 

2.3.1 Phvsionraphv 

,,. ̂  * 

NSWC-White Oak is located approximately four miles northeast of Washington, D.C. on the boundary 

between the Piedmont and Coastal Plain physiographic provinces. The facility lies in gently rolling terrain. 

The topographic expression of the area represents the result of a deeply incised, dendritic stream channel 

pattern. Local drainage patterns are dominated by Paint Branch Creek and its tributaries. 
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The highest elevation on the site is approximately 398 feet above mean sea level. The lowest elevation is 

roughly 145 feet above mean low water. The terrain of the western portion of the Base slopes generally 

eastward toward Paint Branch Creek with about 3.5 percent grade. Similar grades are encountered in the 

eastern portion of the facility, but slopes are more generally southward or are locally influenced by 

proximity to Paint Branch Creek and its tributary drainages. Near stream channels, the ground slopes 

increase to as much as 65 percent. 

2.3.2 Climate 

Summers at NSWC-White Oak are warm and humid, and winters are mild. Seasonal temperature 

variation is about 43°F. The warmest weather occurs in July, with daily temperatures ranging from 69°F to 

88°F. The coldest weather occurs in late January and early February, with daily temperatures ranging 

from 28°F to 44°F. The average annual precipitation is approximately 44 inches, Seasonal variation in 

precipitation is not pronounced, gradually fluctuating between a typical minimum of 3 inches in February to 

a typical maximum of 5 inches in August. Snowfall accumulations of more than 10 inches are rare, with 

the greatest snowfalls occurring in January and February. 

The mean annual wind speed varies between eight miles per hour in August and 11 miles per hour in 

March. The prevailing direction is from the south most of the year, except for northwesterly winds that 

occur during December, January, and March. 

2.3.3 Surface Water Hvdrologv 

NSWC-White Oak lies entirely within the drainage basin of Paint Branch, a 12 mile long tributary to the 

Northeast Branch of the Anacostia River. Like other streams in the region, Paint Branch is a gaining 

stream, as it is perennially supported by shallow ground water discharge from small springs and seeps 

along its length. Another perennial stream; West Farm Branch, flows through the eastern portion of the 

property. It originates approximately one mile to the north and joins Paint Branch just south of the 

property line. 

In addition to perennial streams, the facility is traversed by eight intermittent streams, all of which 

discharge to Paint Branch either on or nearby the property or nearby. Several of these streams are very 

small and are not identified on USGS topographic maps. 
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, .- . .._^ 2.3.4 Geolow 

NSWC-White Oak lies along the boundary between the Piedmont and Coastal Plain physiographic 

provinces. The boundary, known as the Fall Line, represents the contact between older Piedmont Plateau 

rocks to the west and the younger Atlantic Coastal Plain sedimentary units to the east. In the White Oak 

area the Fall Line extends from the southwest to the northeast and roughly parallels the Montgomery- 

Prince George’s County line boundary. The topography of both provinces in the White Oak area is 

characterized by rolling hills with steeply eroded stream valleys. 

Underlying NSWC-White Oak, unconsolidated sedimentary units of the Coastal Plain Province overlie 

fractured metamorphic and igneous rocks of the Piedmont Province. The Coastal Plain sediments 

include, in ascending order, the Potomac Group, the Upland Sand and Gravel, and undifferentiated 

Quaternary alluvial deposits. The Potomac Group is of Cretaceous age and consists of a sand, gravel, 

and silt unit and a clay unit. The Upland Sand and Gravel is of Tertiary age and consists of sand, gravel, 

and silt with clay lenses. The Coastal Plain sediments are less than a few tens of feet thick at the facility. 

Table 2-l provides a list of generalized lithology from the Quarternary to Paleozoic periods. 

,i The Piedmont bedrock extending below the Coastal Plain sediments consists of the Wissahickon 

Formation, a diamictite gneiss of late Precambrian age. The upper 50 to 70 feet of the Wissahickon 

Formation has weathered to an unconsolidated saprolite. The saprolite is a clayey material retaining the 

parent material structure. The Wissahickon Formation accounts for approximately 50 percent of the 

surficial geology at NSWC-White Oak. Bedrock outcrops of the Wissahickon gneiss occur along the Paint 

Branch Creek and another unnamed tributary in the central portion of the facility, due to the erosion of 

overlying sediments. The surficial geology of NSWC-White Oak is illustrated in Figure 2-l. 

2.3.5 Soils 

The facility soils, with the exception of stream-bed soils, tend to be moderately to excessively well drained 

and moderately to severely eroded. The soils generally fall within one of two major associations present 

in the vicinity; the Gleneig-Manor-Chester (GMC) Association and the Chillium-Beltsville-Croom (CBC) 

Association. The GMC Association is developed in materials weathered from Piedmont met:amorphic 

rocks while the CBC Association is derived from Coastal Plain materials. Soils at the facility tend to be 

moderately acidic with a pH range ranging from 4 to 6 Standard Units (SUs) (USNOL, 1920). This may be 

due to the presence of hydroxyl, humic, and fulvic acids derived from the decay of organic matter. 
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Period 

QUATERNARY 

(Q) 

TERTIARY 

CT) 

CRETACEOUS 

WI 

TABLE 2-l 

GENERALLZED LITHOLOGIC AND HYDROGEOLOGIC UNITS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

Unit Name 
(Symbol) 

Alluvium (QAL) 

ijNd6N&@$fl~ 

(Qt) 
~~ :I$. ,.i, :i %rz 
Upland Terrace 
Deposits (Qtu) 

Upland Sand and 
Gravel (Tug) 

~~~~~~UR~~~~ u 
Potomac Group 
Two 
components: 

(Kpc) Clay 
Facies 

(Kps) Sand 
Facies 

Description 

Occurs along drainages. Material derived from surrounding rocks. 
Maximum thickness of 30 ft., average 10 ft. Quartz sand, well- 
sorted; micaceous, sticky, quartz and mica schist fragments and 
masses to several tons. USCS: SC-GC 

Occurs as a thin cover. Similar to QAL. USCS: GM, SC-GC, SW 

Caps hills in eastern part of quadrangle. Maximum thickness 30 
ft. May be reworked gravels from the underlying Potomac Group. 
Predominantly sand, with some gravel and clay. Sand, fine to 
coarse, crossbedded, light-brown, contains quartz, quartzite; 
sandstone fragments or iron-cemented sand, and widely scattered 
schist pebbles. Clav, white, in thin beds and lenses. USCS: GM 

Formed as alluvial fans. Maximum thickness 60 ft. Possibly 
equivalent to Brandywine Formation of Pliocene(?) age. Gravel, 
sand, silt, and clay. Gravel consists of rounded to subangular 
white and pink quartz; white quartzite and quartzite conglomerate; 
fine-grained sandstone; rare chert pebbles. Maximum size of 
boulders is 1.5 ft. in diameter. Sand is subangular fine to medium 
fine quartz; contains mica flakes. Clay as beds and lenses: 
kaolinite 40-60%, illite 30-60%, montmorillinite 510%. Locally 
feldspar present in clay; some clay rich in organic matter. USCS: 
GM-GC, SW 

(Upper Potomac Group, Kpc, Clay Facies) Approximately 250 ft. 
thick. Clay, silt, sand, and gravel: Silty and sandy clay, stiff, hard, 
brick red, becoming drab near surface; kaolinite, 75-90%, 
remainder illite. Sand as extensive thin beds less than 5 ft. thick 
scattered through the formation. Lenses of black lignitic clay 
containing wood fragments, spores, leaf impressions, some pyrite 
crystals and sulfur bloom; iron as limonite and siderite; lignitic 
lenses are no more than 7 ft. thick, and 100 ft. long, and are 
scattered throughout the formation. Incipient east-trending joints 
in clay approximately 2 ft. apart (Withington, 1964). USCS: 
ML-CL 

(Lower Potomac Group, Kps, Sand Facies) Maximum thickness 
180 ft.; pinches out near Montgomery-Prince George’s County 
line. Deposited unconformably on the metamorphic rocks by a 
south-flowing river system. Gravel, sand, silt, and clay; Gravel 
contains quartz and quartzite, as much as 10 ft. thick found at top 
of the formation. Sand, medium-fine to coarse, generally well 
sorted, light-brown; locally purple. USCS: GM, SM 
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TABLE 2-l 

GENERALIZED LITHOLOGIC AND HYDROGEOLOGIC UNITS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

PRECAMBRIAN 
a porous, spongy re rown material 

PALEOZOIC 
sticky, micaceous clay. Saprolite averages 15 ft. thick below 
Coastal Plain sediments, but may be as much as 100 ft. thlick on 
uplands. Clay, gray, montmorillonite - red-brown above water 
table; some montmorillinite altering to kaolinite in oxidizing 
environment. Some saprolite and mixed layer clays. USCS: GM, 

Quartz-mica schist (Wp), interbedded with metagraywacke and 
gneiss. Weathering features similar to those of gneiss. Saprolite 
may be as thick as 150 ft. on interstream uplands. USCS: 
ML-CL, MH, SC, GM 
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2.3.6 Hydroqeoloqy 

Groundwater occurs in both unconfined and confined conditions under the facility. Based on the initial 

work by Malcolm-Pirnie (Malcolm-Pirnie, 1992), the groundwater at NSWC-White Oak occurs within both 

the Coastal Plain units and the Piedmont bedrock. Within the Coastal Plain units topography influences 

groundwater flow, which is from upland areas to lower elevations, discharging to streams or other surface 

water bodies. Generally, groundwater is unconfined within the Coastal Plain units or, in the northeastern 

part of the facility, may be perched by clay lenses. Within the Piedmont bedrock, fracturing controls 

groundwater flow. The saprolite acts as an aquifer or aquitard depending on the degree of remnant 

fracturing of the parent material. Groundwater is unconfined in the shallow bedrock if the saprolite exhibits 

remnant fracturing and confined if the saprolite does not exhibit remnant fracturing. Groundwater flow 

occurs under confined conditions at most sites. The Coastal Plain units and the shallow Piedmont 

bedrock may be hydraulically connected. Monitoring well locations at NSWC-White Oak are shown in 

Figure 2-2. Well construction information is provided in the previously referenced studies (Malcolm-Pirnie, 

1987, 1992, and 1993; B&R Environmental, 1995a). 

Based on aquifer tests conducted by Malcom-Pirnie, the estimated hydraulic conductivity of the Coastal 

Plain units ranges from 9.4 x 1 o-4 centimeters per second (cm/s) (2.66 feet/day) to 1.67 x 1 O3 cm/s (4.73 

feet/day). The hydraulic conductivity of the saprolite of the Piedmont bedrock ranges from 6.9 x ‘lOA cm/s 

(1.96 feet/day) to 1.96 x 10m3 cm/s (5.56 feet/day). 

DEMOGRAPHY AND LAND USE 

The off-base land use in the vicinity of NSWC-White Oak is shown in Figure 2-3. The Base is located in a 

residential neighborhood and, as such, is surrounded mainly by residential properties. Commercial 

properties, including light industry, and another military research facility are also adjacent to NSWC-White 

Oak. To the north of the facility are commercial retail businesses, an office building, several apartment 

complexes, and a rock quarry. To the east is a commercial/industrial park and a single-family residential 

community. To the south is the Powder Mill Community Park, the U.S. Army Adelphi Laboratory Center 

(formerly known as Harry Diamond Laboratories), residential areas, and the Hillandale Company 12 Fire 

Department. To the west is New Hampshire Avenue and single-family residential development. 

According to the 1990 census, the typical adult resident of White Oak is in his late 20s to 3Os, college 

educated, married, with one child. Median household income exceeds $55,000. The 1991 median price 

for a single-family home was $200,000. The White Oak population’s racial composition is 6:3 percent 
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white, 24 percent black, 10 percent Asian or Pacific Islander, and 3 percent other. People of Hispanic 

origin, who may be of any race, represent 6 percent of the area’s population. 

The major claimant for NSWC-White Oak was the Naval Sea Systems Command (NAVSEA). NSWC- 

White Oak housed four major tenants: NSWC-Dahlgren Division (the host command), NSWC-Indian 

Head Division, NSWC-Carderock Division, and Public Works Center (PWC) Washington. 

There are approximately 300 buildings and facilities at NSWC-White Oak, ranging in area from 16 sq. ft. to 

greater than 130,000 sq. ft. The types of operations that had historically been located at NSWC-White 

Oak include: storage facilities (hazardous and non-hazardous materials), pesticide control shops, truck 

containment dikes (diked concrete pads for truck use when filling underground storage tanks), laboratories 

(research, photographic, printing, x-ray, plastics, explosives), test facilities (temperature, humidity, 

vibration, shock, pressure, corrosion, and explosives), drop towers, wind tunnels, transformer stations, 

boiler houses, wastewater treatment facilities, and offices. Also located at NSWC-White Oak was a small 

medical clinic, a fire department, residences for military personnel, and buffer areas required to separate 

Naval facilities and operations from the surrounding community. An NSWC employee organization had 

developed a nine-hole golf course on the western buffer area, which is now operated by the Montgomery 

County Parks Department. 

Forty-eight acres in the southeastern portion of NSWC-White Oak were transferred to the U.S. Army, and 

the remaining property (662 acres) were transferred to the GSA in the Fall of 1997 and GSA is currently 

developing a reuse plan that identifies possible reuse scenarios for the parcels of land at the facility. 

However, it is planned that the U.S. Food and Drug Administration (USFDA) will use a parcel 

encompassing Site 11 and surrounding areas. Other government agencies have also expressed interest 

in using portions of the property. In addition, the GSA has begun discussions with private entities on 

possible public-private partnership, which could lead to development. 

The U.S. Army owns property south of and adjacent to NSWC-White Oak which is used for research and 

development laboratories. The property that the U.S. Army has acquired will be used as a research and 

development site for atmospheric profiling, as well as providing a buffer area between the U.S. Army 

activities and GSA property. 

The existing buildings at the facility were specifically designed to support military research and 

development operations. As future activities at the parcels are planned, structural improvements and/or 

renovations may be required. 
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A Memoranda of Agreement (MOA) prepared in 1997 defines the on-going responsibilities of the Navy and 

the transferees (the GSA and the Army) with regards to the transfer of the property (EFACHES 1997). 

Most of these responsibilities are environmental in nature; however, some are not. While a MOA is not 

required for transfer of property between Federal agencies, the parties involved in the transfer of NSWC- 

White Oak decided that the document would be beneficial, since the Navy will be present after the Base is 

transferred to continue its environmental remediation. 

2.5 ECOLOGY 

Biological Resources 

Vegetation communities on the facility have formed as a result of a variety of land uses, soil conditions, 

and slope. Former land uses such as gravel mining, building construction, landfilling, and loggling have 

influenced the successionally stages and plant species of the site. This, in turn, has affected the,animal 

communities on the facility. The physical environment of the facility is typical of the region. Thus, the 

vegetation communities and wildlife habitats onsite are representative of regional patterns. 

2.5.2 Developed Areas 

In developed areas, lawns consist of Kentucky Bluegrass, Red and Tall Fescue, Bermuda Grass, Red 

Clover, Korean Lespedeza, Annual Ryegrass, Zoysia Grass, and Crown Vetch. Weed species commonly 

found in these areas include White Clover, Yellow Wood Sorrel, Chickweed, Henbit, Ground Ivy, Wild 

Strawberry, Purslane, Spotted Spurge, Knotweed, Garlic, Mustard, Dandelion, Plantain, Crabgrass, 

Goosegrass, Foxtail, Knotweed, and Nut Sedge. Trees in developed areas consist of maples, oaks, elms, 

poplars, and dogwoods. 

Amphibian species associated with developed areas include Chorus Frog and Fowler’s Toad. Reptile 

species include Fence Lizard, Box Turtle, plus a variety of snakes, including Black Racer and E3lack Rat 

Snake. Bird species include Mourning Dove, European Starling, House Sparrow, Barn Swallow, Chimney 

Swift, Purple Martin, American Robin, Catbird, Brown Thrasher, Northern Mocking Bird, and Song 

Sparrow. Typical mammal species include opossum, Eastern Cottontail, Gray Squirrel, Red Fox, raccoon, 

and Striped Skunk. 

Old field communities are found in abandoned areas. Vegetation found in these areas is determined by 

the length of time since abandonment. Pioneer species include Crabgrass and Horseweed. Mid- 

successional species are dominated by Goldenrod, White Aster, and Broomsedge. As succession 
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continues, pines will invade the area and if left undisturbed, the area will evolve into a pine, or pine- 

hardwood forested community. 

Typical amphibian and reptile species inhabiting this community type include Fowlers and American 

Toads, Six-lined Racerunner Lizard, plus a variety of snakes, including Black Racer and Black Rat Snake. 

Bird species include Red-tailed Hawk, Bobwhite Quail, Mourning Dove, Eastern Bluebird, Yellow-breasted 

Chat, Eastern Meadowlark, Northern Cardinal, Rufous-sided Towhee, Savannah Sparrow, and 

Grasshopper Sparrow. Mammal species include opossum, Short-tailed Shrew, Least Shrew, Common 

Mole, Eastern Cottontail, White-footed Mouse, Meadow Mouse, Meadow Vole, Long-tailed Weasel, 

Striped Skunk, and Red Fox. 

2.5.3 Scrub-Shrub Community 

The scrub-shrub community represents a successional stage between an old field and forest community 

and is very diverse because it supports vegetation representative of both communities. Saplings 

characteristic of this community type include Loblolly Pine, Virginia Pine, Sweetgum, Eastern Red Cedar, 

and Black Locust. Other characteristic species include Japanese Honeysuckle, Persimmon, brambles, 

Poison Ivy, Trumpet Creeper, sumac, Virginia Creeper, and grape. The understory includes asters, 

goldenrods, Wild Onion, Strawberry, and Blackberry. 

Typical amphibian species of this community type include Northern Cricket Frog, Northern Spring Pepper, 

American and Fowlers Toad, and Upland Chorus Frog. Reptiles characteristic of this habitat type include 

Eastern Mud Turtle, Box Turtle, Eastern Painted Turtle, and a variety of snakes, including Six-lined 

Racerunner, Northern Water Snake, Northern Black Racer, Black Rat Snake, and Eastern Kingsnake. 

Birds of this habitat type include Bobwhite Quail, American Robin, European Starling, yellow-rumped 

Warbler, Northern cardinal, Dark-eyed Junco, Tree Sparrow, White-throated Sparrow, White-eyed Vireo, 

Eastern Bluebird, Indigo Bunting, and Common Goldfinch. Typical mammal species include Short-tailed 

Shrew, White-footed Mouse, Meadow Vole, Red Fox, Raccoon, Striped Skunk, and White-tailed Deer. 

2.5.4 Pine Forest 

Pine Forest in the Atlantic Coastal Plain is successional and indicative of disturbed areas. Primary canopy 

species are Loblolly and Virginia Pine. Older pine stands have an understory of White and Red Oak, 

hickory, Blackgum, and Sweetgum. Shrub layer species include Japanese Honeysuckle, Trumpet 

Creeper, Poison Ivy, Virginia Creeper, Highbush Blueberry, Flowering Spurge, and Spotted Wintergreen. 

019803/P Z-20 CT0 0298 



/%-^, 
Typical amphibians of the Pine Forest community include Eastern Spadefoot Toad, Pine-woods Frog, and 

Green Tree Frogs. Typical reptiles include Eastern Box Turtle, Fence Lizard, Six-lined Racerunner, 

Ground Skink, Five-lined Skink, Corn Snake, and Black Rate Snake. Raptor species associated with this 

habitat type include Red-tailed Hawk, Broad-winged Hawk, and Great-horned Owl. Other birds include 

Bobwhite Quail, Mourning Dove, Common Flicker, Hairy Woodpecker, Yellow-throated Warbler, Pine 

Warbler, Eastern Meadowlark, and Rufous-sided Towhee. Typical mammal species include Pine Mouse, 

opossum, Eastern Cottontail, Gray Fox, raccoon, and White-tailed Deer, 

2.5.5 Mixed Deciduous Forests 

The majority of the forested regions of NSWC-White Oak can be classified as mixed deciduous. The 

Mixed Deciduous Forest consists of an abundance of broad-leaved trees, including oaks, poplars hickory, 

and maples and evergreens including pines, hemlocks, and magnolias. Trees and shrub species, 

including oaks, poplars, hickory, and maples are generally diverse and support a variety of animals. 

.d . ..^_ 

The composition of the Mixed Deciduous Forest varies due to selective climatic, soil, topographic, and 

land use factors. The mixed deciduous understory is populated with dogwoods, Eastern Redbud, 

American Holly, Striped Maple, Hophornbeam, and members of the magnolia family. The shrub layer 

consists of Northern Spicebush, Witch Hazel, Pawpaw, Wild Hydrangea, Mountain Pepperbush, and 

sumac. The forest floor supports numerous flower species including lilies, Ladies Slipper, Bloodroot, 

Wood poppy, Larkspur, Spring Beauty, Trillium, and various violets and mints. 

A variety of food and nesting sites are available to bird species ranging from hawks and owls to warblers 

and finches. Other birds utilizing this habitat type may include Red-tailed Hawk, Ruffed Grouse, Pileated 

Woodpecker, Great Crested Flycatcher, Bluejay, Carolina Chickadee, Tufted Titmouse, Hermit Thrush, 

Veery, Red-eyed Vireo, Scarlet Tanager, and several warbler species. Mammalian species typical of this 

habitat type includes Gray Squirrel, Eastern Chipmunk, raccoon, foxes, bobcat, and White-tailed IDeer. 

2.5.6 Oak-Hickory Forest 

In undisturbed areas, a climax forest community known as an Oak-Hickory Forest results. The Oak- 

Hickory Forest is relatively dry and the soil is often sandy. The trees are generally widely spaced, with a 

low undergrowth of shrubs and vines. 

, T-L__ 
Plants in this forest type include Pitch Pine, Tulip Poplar, Sweetgum, Shagbark Hickory, and Mockernut 

Hickory. Northern Red, Blackjack, and White and Bur Oak are found in the canopy layer. Shrub species 

include Eastern.Redbud, Flowering Dogwood, Northern Spicebush, American Hazel, Rhododendron, and 
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Mountain Laurel. Typical understory species include Birdfoot Violet, Goat’s Rue, Climbing Bittersweet, 

Wild Geranium, Big Merrybells, Solomon’s Zigzag, Catbrier, and Moccasin Flower. 

Animal species associated with this habitat type include opossum, Gray Squirrel, Eastern Chipmunk, 

Eastern Cottontail, raccoon, Gray Fox, White-tailed Deer, Broad-winged Hawk, Ruffed Grouse, Wild 

Turkey, Whip-poor-will, Red-bellied Woodpecker, Common Flicker, Blue Jay, Red-eyed Vireo, Scarlet 

Tanager, Summer Tanager, and Rose-breasted Grosbeak. 

2.5.7 White-Tailed Deer 

The most conspicuous mammalian species on the facility is the White-tailed Deer. Few deer were sighted 

during mammalian surveys of individual sites, and tracks, scats, and browse sign were very evident. The 

most recent population surveys conducted on site indicate a herd of approximately 70 deer (Malcolm- 

Pirnie, 1992). 

At present, there is no hunting allowed on the facility. As a result, the deer on site are diurnal, commonly 

seen foraging in the mid-morning and mid-afternoon in the vicinity of Dahlgren Road and Keuster Road. 

Assuming that approximately 635 acres of useable deer habitat exists at the facility (scrub-shrub, old field, 

pine forest and hardwood forest), and a herd of approximately 70 deer exists on the base, the ratio of 

cover (in acres) to individuals is approximately nine to one. This is much higher than the optimum ratio of 

64 acres per deer, and would indicate that the herd is overpopulated. 

2.58 Paint Branch Creek 

Paint Branch Creek represents the most important surface water body on the facility. The creek is located 

within the Potomac River Basin and the Washington Metropolitan Area Sub-Basin (Area 02-14-02). Paint 

Branch Creek and all tributaries north of the Capital Beltway (l-495) are designated as Class III - Natural 

Trout Waters. This use designation includes waters which have the potential for growth and propagation 

of trout and are capable of supporting self-sustaining trout populations and their associated food 

organisms. 

Stocking continued in the area irregularly until 1944. It is believed that a naturally reproducing Brown 

Trout population existed in the Montgomery County portion of the watershed as early as the 1930s. The 

presence of Brown Trout in Paint Branch Creek was documented by the Maryland Department of Natural 

Resources (DNR) in 1973, from the extreme headwaters to the upper boundary of NSWC-White Oak 

(Malcolm-Pirnie, 1987). 

019803/P 2-22 CT0 0298 



Fish surveys conducted during the period 1974-1978 documented a dramatic reduction in the number of 

trout inhabiting the main stream. The reasons for this are not clear. It is thought that both human-induced 

and natural factors contributed to the decline (Malcolm-Pirnie, 1992). 

Since 1978, the Brown Trout has shown some signs of recovery as a result of several consecutive years 

of excellent reproduction in the headwaters. In the late 197Os, special fishing regulations were introduced 

to offer some protection for the trout population without eliminating recreational fishing opportunities. As a 

result, the Paint Branch Creek watershed, above Fairland Road (approximately 2.5 miles north of the 

NSWC-White Oak), was designated as a “Special Native Trout Management Area” (effective 

January I, 1980). These regulations allow fishermen to catch trout on single hooks or flies, and requires 

that all fish caught be released. These regulations remain in effect at the present time. 

Maryland DNR has conducted numerous surveys since becoming aware of the natural Brown Trout in 

Paint Branch Creek in 1973. Sampling on the facility was completed by DNR in the summer of 1990. 

However, the number of fish collected was not sufficient to accurately quantify the population. Sampling in 

April 1991 again confirmed the presence of Brown Trout in the stream on the facility and showed that the 

stream supports a marginal trout population. The stream is characterized by sparse trout habitat and 

variable water levels. Juvenile trout and fry are limited in this portion of the stream because of fluctuating 

water flow, temperature, and possibly increased sedimentation. 
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3.0 SITE DESCRIPTIONS 

3.1 SITE 2 -APPLE ORCHARD LANDFILL 

The Apple Orchard Landfill was reportedly operated as an open disposal area and landfill from 1948 until 

1982. The landfill is a single unit that is composed of several disposal areas. In addition to domestic 

refuse, wastes reportedly disposed of consisted of oils containing PCBs, solvents, paint residue, acids and 

miscellaneous compounds. An estimated 500 gallons of PCB-contaminated oils were deposited at the site 

prior to 1970. It has been estimated that the landfill contains 75,000 cubic yards of waste/fill. The major 

features of Site 2 are shown on Figure 3-l. 

3.1.1 Physical Characteristics 

The Apple Orchard Landfill is an abandoned landfill located on the south side of Perimeter Road in the 

northwestern end of the NSWC-White Oak property. The landfill forms a small hill at an elevation. of 

approximately 340 feet mean sea level within the valley of an unnamed stream. The stream is located 

along the south side of the site and flows north/northeast towards Paint Branch Creek. A drainage swale 

is present along the western perimeter of the landfill which conveys stormwater flow from adjacent 

properties. 

The landfill covers approximately 4.3 acres, the majority of which consists of plateau adjacent to Perimeter 

Road. The landfill cover supports old field vegetation with Successional Hardwood Forest on the short but 

very steep side slopes. The steep slopes range in height from a few feet (along the eastern and western 

perimeter) to approximately 35 feet along the southern perimeter. The slopes are moderately eroded and 

exposed waste and fill material are evident throughout. The cover is abutted to the south and west by 

Mixed Deciduous Forest, to the east by Virginia Pine Forest, and to the north by private lands sLIpporting 

residential development and Virginia Pine Forest. 

Minor erosion is evident on the landfill surface, but the steep slopes along the southern perimeter expose 

waste and fill material resulting from erosion of the cover materials or lack of placement of initial cover 

materials. 

Surface runoff from the landfill generally flows to the south into the adjacent unnamed strearn. This 

stream like others on the NSWC-White Oak property is a gaining stream as groundwater discharges into 

the stream channel. Two NDPES permitted outfalls are also located upstream of the landfill and provide a 

source for the baseline stream flow in the vicinity of the landfill. In addition, surface water within 
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i ~ the northern portion of Area 100 is conveyed through the NSWC-White Oak storm sewers and discharged 

into this unnamed stream. 

Limited information has been gathered specific to the soils in the vicinity of Site 2. The lithology at the site 

as described in the soil boring logs for the five existing groundwater monitoring wells are provided in prior 

site reports (Malcolm-Pirnie, 1987 and Malcolm-Pirnie, 1993). In general, the Upland Sand and Gravel 

unconformably overlies the saprolite of the Wissahickon Formation. The Upland Sand and Gravel ranges in 

thickness from 4 feet to 10 feet and consists of a brownish-gray silt to a silty sand with a trace of gravel. The 

saprolite varies in thickness from 20 to 35 feet. 

, -.\ 

Groundwater at the site is unconfined and present in the saprolite and bedrock and, to a lesser extent, the 

Upland Sand and Gravel. Depth to the water table at Site 2 ranges from approximately 6 to 20 feet from 

the toe of the landfill to the perimeter road north of the landfill, respectively. Groundwater flow is to the 

southeast and discharges to the unnamed stream. Water level observations from the existing 

groundwater monitoring wells have been used in this determination. Multiple rounds of synoptic 

groundwater elevations were measured at the existing monitoring wells and used to determine 

groundwater flow directions in the vicinity of Site 2. Groundwater level measurements are included in 

Appendix D. 

3.1.2 Previous Investigations 

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or 

media sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 2, 

and the period of time during which the site was active. This information was ascertained through a 

review of the operational history of the site and other relevant documents, plus interviews with facility 

personnel. Subsequent studies have included the following onsite investigative work: 

Previous Investigation Summary - Site 2, Apple Orchard Landfill 

Study Description 

Confirmation Study, Verification 

Date 

1987 
Procedure 

Limited groundwater, surface water, 
Phase 

Remedial Investigation (Phase l/II) 

sediment, and soil sampling 

198911993 Extensive site characterization and media 
sampling, risk characterization 

Draft Feasibility Study I 1993 1 Analysis of remedial options, risk 

Design Verification Study 1995 

mitigation options 

Focused soil sampling, electromagnetic 
surveys, remedial design analysis, site 

1 topographic survey 
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Study Description Date 

Wetlands/Forest Stand Delineation 1995 

Groundwater Characterization Study 1997 

Procedure 

1 Identification and delineation of wetlands 
and forest inventory. 

Sampling and analysis of groundwater at 
all site monitoring wells 

3.1.2.1 Confirmation StudyNerification Phase 

The Confirmation Study/Verification Phase involved the placement of three groundwater monitoring wells, 

collection of 10 sediment samples, collection of four surface water samples and the completion of a 

ground penetrating radar (GPR) survey. Results of the GPR survey were inconclusive. The analytical 

data suggested that landfill leachate was migrating into the shallow groundwater, which was then 

discharging into the adjacent stream. Total organic carbon (TOC) and total organic halogen (TOX) levels 

were elevated in the groundwater downgradient of the landfill, and low levels of PCBs, metals and volatile 

organic compounds (VOCs) were detected in the stream sediment. A summary of the analytical data 

collected during the Confirmation Study is provided in Appendix D. 

3.1.2.2 Remedial Investigation - Phase I 

During the Phase I RFI, samples were collected from six surface water and 10 sediment locations within 

the small stream that passes to the south of the landfill. PCBs were detected in the sediments. The 

concentrations indicate a progressive decrease in concentration in the down-stream direction. 

In addition, surface soil samples were collected at Site 2. Metals (chromium, copper, lead, and zinc), 

PCBs, VOCs and semivolatiles were detected in the surface soils. The semivolatiles consisted primarily 

of anthracene, fluoranthene, naphthalene, phthalate, and pyrene species. 

A soil gas survey was also conducted to document volatile organic concentrations and potential con- 

taminant migration through the vadose zone. The results of the soil gas survey indicated the presence of 

VOCs in the soil vapor near Building 111 and to the east of the landfill near Perimeter Road. 

One groundwater monitoring well was placed during the Phase I RFI and sampled along with the three 

wells installed previously. During the well installation, split-spoon samples were collected to characterize 

the subsurface lithology. Cadmium, mercury, and TCE were detected in the groundwater. 

A summary of the data collected during the RFI is included in Appendix D. 
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3.1.2.3 Remedial Investigation - Phase II 

r’ I.. 

c -. 

As with the Phase I RFI, the Phase II RFI included sample collection from six surface water and 10 

sediment locations within the small stream that passes to the south of the landfill. The results of this 

sampling were similar to those obtained during the Phase I investigation. 

A 14 point sampling grid was also established to collect surficial soil samples. Additional soil samples 

were also collected within the grid (three samples), beyond the landfill boundary (nine samples), and from 

three borings located beyond the landfill boundary (nine samples). These samples were collected to 

predict contaminant movement through the vadose zone and to quantify chemical contamination in the 

surface soils. As with the Phase I sampling, PCBs were found in the site soils. Metals (copper, lead, and 

zinc), PCBs, and VOCs (acetone and methylene chloride) were detected in the subsurface soil at the site. 

During Phase II of the RFI, a fifth groundwater monitoring well was installed and all five wells present at 

the site were sampled. During the well installation, split-spoon samples were collected to characterize the 

subsurface lithology. Elevated levels of metals, mercury, and TCE were found in the groundwater. 

Ecological investigations were also conducted during Phase II to assess conditions on site. Included in 

the investigation were terrestrial vegetation, mammal, fish, and benthic invertebrate surveys. 

A summary of the data collected during the RFI is included in Appendix D. 

3.1.2.4 Feasibility Study 

The RFI concluded that a significant threat to human health and the environment existed through /potential 

ingestive and dermal exposure to PCB contaminants and recommended remedial action. In response to 

the recommendations of the RFI Report, a CMS was prepared. The remedial objectives outlined included 

the removal and/or containment of any remaining contamination sources (i.e., stream sediment and 

surface soils) and the impedance of further migration of the contaminant into the soil and stream 

sediments. The recommended RA for Site 2 consisted of the excavation and thermal treatment of 

contaminated sediment (estimated 167 cubic yards) and construction of a synthetic/soil cap (estimated 

57,000 square feet) for surface soils and landfill. 

3.1.2.5 Design Verification Study 

Following issuance of the draft CMS, plan preparation was initiated for remediation of the PCB 

contamination within the adjacent stream and the capping/closure of the landfill. In order to further 
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characterize the site and prepare remediation plans, a field investigation was undertaken. The results of 

this Design Verification Study were used in the preparation of preliminary plans related to site closure. 

Field activities at Site 2 included an electromagnetic (EM) survey using a Geonics EM-31 Terrain 

Conductivity Meter, test pit placement, soil/sediment sampling, and of a topographic survey. The EM 

survey and test pits were used to define the limits of waste along the northern and eastern boundary of the 

landfill. Results of the EM survey did not clearly delineate the boundary of the landfill in the northern 

portion of the site along Perimeter Road. However, the lack of a measurable response appears to indicate 

landfill contents do not extend past Perimeter Road. 

Following completion of the EM survey, seven test trenches were placed along the northern and eastern 

perimeter. The test trenches were placed with a backhoe at the locations identified on Figure 3-l. Test 

trenches were excavated to a depth of approximately five feet. A test pit log was developed for each 

excavation and included a description of soil lithology, soil moisture, soil color, and PID readings. Copies 

of these logs are provided in the Design Verification Study (B&R Environmental, 1995). Fill and disturbed 

earth were discovered along the Perimeter Road to the north and along the tree line to the east. A small, 

undisturbed wooded area was located south of Perimeter Road. 

In addition visual observations based on topographic expression along the western and southern 

perimeter were used to delineate the limits of the landfill. From these observations, the landfill was 

estimated to consist of 4.3 acres of disposal area. The estimated limits of the landfill are provided on 

Figure 3-l. 

Sediment and soil sampling was also conducted at Site 2 in order to further define the extent of PCB 

contamination. PCB contaminated sediment was detected approximately 350 feet downstream from the 

eastern limits of the landfill, with the highest concentration of sediment contamination present within the 

drainage swale west of the landfill. Elevated PCB concentrations were also present along the western 

face of the landfill. Offsite sources of PCB contamination were investigated; however, no sources were 

identified. 

To determine the extent of PCB contamination in surface soil between the unnamed tributary and the 

landfill base, 24 surface soil samples (02-SO-01 through 02-SO-24) were collected. B&R Environmental 

set up sampling transects spaced approximately 80 feet apart along the base of the landfill. At each 

sample transect, two surface samples were taken between the edge of the landfill and the stream bed. 

One sample was collected immediately below the break in slope, at the interface of fill and natural materi- 

al. The second sample was collected half way between the first sample and the stream bed. In addition, 
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five surface soil samples (02-SO-25 through 02-SO-29) were collected in the vicinity of the former waste 

oil storage tank in the northwest corner of the landfill. The locations of surface soil samples are shown in 

Figure 3-l. 

Surface soil samples were collected from the top three inches of soil and consisted of a composite of five 

points within a two foot radius. Samples were tested for PCBs (Aroclor 1260) using Ensys RlS@ Soil 

field screening kits. In addition to field screening tests, two duplicate surface soil samples (02-SC-21 and 

02-SO-28) were sent to a fixed based laboratory for analysis of target compound list (TCL) PCBs to 

confirm field screening results. 

To determine the extent of PCB contamination within the streambed which exceeds anticipated action 

levels, 25 sediment samples (02-SD-01 through 02-SD-25) were collected from the stream. Sampling 

transects were established approximately 80 feet apart along the stream and the base of the landfill. 

Sampling of the stream bed sediments continued approximately every 80 feet along the stream, or as 

required to collect sufficient sample volume. Sampling locations included drainage ditches which ‘originate 

near the maintenance buildings west of the landfill (see Figure 3-l). 

r.” Sediment samples were collected from the top of the sediment layer (0.0 to 0.5 feet). Due to the shallow 

depth of the sediment layer, only one sample, 02-SD-21, was collected at depth in the sediment layer (1.5 

to 2.0 feet). This sample was collected between sampling transects four and five. Sediment samples 

were tested for PCBs (Aroclor 1260) using Ensys RIS@ Soil field screening kits. In addition to field 

screening tests, seven duplicate sediment samples (02-SD-02, 02-SD-05, 02-SD-06, 02-SD-07, 02-SD- 

11, 02-SD-19, and 02-SD-23) were sent to a fixed-based laboratory for analysis of TCL PCBs to confirm 

field screening results. To calculate the average carbon content for use in determining PCB action levels, 

four sediment samples (02-SD-05, 02-SD-lo, 02-SD-15 and 02-SD-20) were analyzed for TOC. In 

addition, these samples were analyzed for total volatile solids (TVS) and total solids (TS) to aid in the 

evaluation of treatment technologies for sediment remediation, if necessary. 

,. .-,._ 

In an attempt to identify the presence of offsite sources for PCB contamination, three (3) surface soil 

samples were collected on the property to the north of the Apple Orchard Landfill. The samples were 

collected in the vicinity of a stormwater retention pond located on the property. An apartment complex has 

been constructed on this property, and site drainage patterns appear to have been altered compared with 

previous conditions identified on aerial photographs. The sampling locations are shown on Figure 3-l. 

The samples were collected and analyzed for pesticides/PCBs at a fixed-based laboratory. 
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The results of the soil and sediment sampling and analysis efforts are provided in Appendix D. 

Detailed topographic mapping of the Apple Orchard Landfill and its surroundings were also performed at 

this time. The topographic survey included the area west of the landfill and extended approximately 15 

feet beyond the adjacent unnamed stream south of the landfill. The topographic survey identified 

significant details including wooded areas, roadways, and fence lines. The results of the topographic 

survey are provided in Figure 3-l. 

3.1.2.6 Wetland/Forest Stand Delineation 

A wetlands delineation and forest inventory were conducted at Site 2 during 1995. Five wetlands have 

been identified at Site 2 as defined in 33 CFR 328 or delineation criteria in the 1987 Corps of Engineers 

Wetlands Delineation Manual (USCOE, 1987). These wetlands comprise a system of intermittent and 

upper perennial headwater streams that converge in the wooded valley south of the landfill. These 

wetlands form a small stream which flows in an easterly direction, ultimately exiting the northern 

installation boundary and flowing into Paint Branch Creek. The disposal area at Site 2 does not contain 

wetlands. 

3.1.2.7 Groundwater Characterization Study 

During June 1997 the existing groundwater monitoring wells were sampled and analyzed for low 

concentration VOCs and semi-VOCs (SVOCs) as well as target analyte list (TAL) metals plus cyanide, 

TCL pesticide/PCBs, and Method 8330 explosives. Elevated concentrations of organic and inorganic 

contaminants were identified at several monitoring wells during this investigation. The results of the 

groundwater sampling and analysis efforts are provided in Appendix D. 

3.2 SITE 3 - PISTOL RANGE LANDFILL 

The Pistol Range Landfill is located on the eastern half of the NSWC-White Oak property, directly north of 

Dahlgren Road and the Monroe Loop. Figure 3-2 shows the major features of Site 3. The Pistol Range 

Landfill was operated as a’.landfill from the late 1940s until the mid-1970s. Fill materials were pushed into 

the West Farm Branch Valley from Perimeter Road forming the site. Wastes reportedly disposed in the 

landfill include solid wastes, ordnance cases, solvents, oils possibly containing PCBs, sodium nitrate, and 

miscellaneous metallic objects. An estimated 8,000 gallons of solvents and oils were reportedly disposed 

of at the site during a 30 year period. It has been estimated that the landfill contains 20,000 cubic yards of 

waste/fill. 
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3.2.1 Phvsical Characteristics 

A southward flowing stream, West Farm Branch, is located adjacent to the western edge of the site, and 

some areas of exposed waste/fill are present within the stream. The landfill is estimated to be 1.1 acres in 

size. The landfill cover supports old field vegetation with narrow strips of Successional Hardwood Forest 

on the short but very steep berm slopes and on the steep western slope. The stream valley at the bottom 

of the western sideslope supports old field vegetation intermixed with small clumps of hardwood saplings, 

primarily tulip popular. Areas of Oak-Hickory Forest separating the landfill cover from Dahlgren Road (to 

the south) have been delineated. The area approximately 50 feet west of the stream, has been delineated 

as Deciduous Forest. 

The site slopes from east to west towards West Farm Branch. Limited information is available related to 

subsurface conditions at or in proximity to the landfill wastes. Information related to subsurface conditions 

is provided in the soil boring logs for the groundwater monitoring wells placed on the opposite stream bank 

and further downstream of the landfill (Malcolm-Pirnie, 1992). 

At the Pistol Range Landfill, the sand facies of the Potomac Group extends from the surface to a depth of 

approximately eight feet below ground surface. It consists of a brown to light-brown silty sand with quartz 

pebbles and cobbles. Underlying the Potomac Group is the saprolite and the fractured gneiss of the 

Wissahickon Formation. The saprolite ranges in thickness from four to seven feet across the site. The 

bedrock is slightly to moderately fractured with fractures filled with clay. A water-bearing zone fracture 

within the bedrock was encountered at approximately 65 feet below ground surface. 

Groundwater flow at the Pistol Range Landfill is generally to the west towards West Farm Branch along 

the perimeter of the landfill. Based on 1991 water-level data, the saturated thickness of the water table 

aquifer within the saprolite unit is approximately 20 feet. 

Groundwater in the fractured bedrock is confined. The piezometric surface of the bedrock groundwater is 

comparable to the elevation of the adjacent perennial stream, and groundwater flow from firactured 

bedrock probably recharges to the stream. 

Additional detail related to the physical characteristics of the site are provided in Section 4.0. 
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3.2.2 Previous lnvestiaations 

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or 

media sampling. Conducted in 1984, the ISA identified wastes which were potentially disposed at Site 3, 

and the period of time during which the site was active. This information was ascertained through a 

review of the operational history of the site and other relevant documents, plus interviews with facility 

personnel. Subsequent studies have included the following onsite investigative work: 

Previous Investigation Summary - Site 3, Pistol Range Landfill 

Study Description 

Confirmation Study, Verification 
Phase 

Remedial Investigation (Phase I/II) 

Date Procedure 

1987 Limited groundwater, surface water, 
sediment, and soil sampling 

1989/l 993 Extensive site characterization and media 
sampling, risk characterization 

1993 Analysis of remedial options, risk 
mitigation options 

Design Verification Study 1995 Focused soil sampling, electromagnetic 
surveys, remedial design analysis, 
topographic survey 

I 
Wetland/Forest Stand Delineation 1995 Identification and delineation of wetlands 

and a forest inventory. 

Groundwater Characterization Study 1997 Sampling and analysis of groundwater at 
all site monitoring wells 

3.2.2.1 Confirmation StudyNerification Phase 

During the Verification Phase of the Confirmation Study, three groundwater monitoring wells, three surface 

water, and six stream sediment locations were sampled. The analytical data gathered during this 

investigation suggested that leachate from the landfill was migrating from the landfill to the shallow 

groundwater. However, the results of this sampling did not conclusively indicate that leachate from the 

landfill was discharging into the stream. Slight VOC and metals contamination was found in the shallow 

groundwater. Sampling of groundwater and surface water indicated low levels of TOX and TOC were 

present. 

3.2.2.2 Remedial Investigation - Phase I 

During the Phase I RFI, surface water and stream sediment were sampled at four locations from the 

stream that passes to the west of the landfill. Minor impact on the stream quality was observed through 
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the surface water and sediment sampling. Low levels of metals were found in the stream both upgradient 

and downgradient of the landfill. 

A vadose zone investigation was conducted which included the collection of two surficial soil samples and 

a soil gas survey adjacent to the landfill. A soil gas survey sampling grid was also established west and 

south of the landfill to measure the release of volatile organic contamination through the soil. The results 

of the soil gas survey indicated the presence of VOCs in the soils with the highest concentrations along 

the landfill side of the stream and in the area south of Dahlgren Road. The results of the surficial soil 

sampling confirmed the presence of metals contamination along the face of the landfill. SVOCs were 

identified in the surface soil during the Phase I investigation. 

During Phase I, one groundwater monitoring well was installed and the four wells at the site were 

sampled. During the well installation, split-spoon samples were collected to characterize the subsurface 

lithology. The groundwater analytical results confirmed the presence of VOCs and metals. !%mmary 

analytical data is provided in Appendix E. 

3.2.2.3 Remedial Investigation - Phase II 

During Phase II of the RFI, sediment samples were collected from the same locations as during Phase I, 

however no surface water samples were collected. Two additional surface soil samples were also 

collected. The semivolatile contamination found during the Phase I investigation was not detected during 

Phase II. 

During Phase II, three additional wells were installed and samples were collected from all seven wells at 

the site. During the well installation, split-spoon samples were collected to characterize the subsurface 

lithology. Methylene chloride, 1,2-dichloroethene, TCA, and chlorobenzene were found in the 

groundwater above the MCL during Phase II. The metals found in unfiltered samples above the MCLs 

during Phase II included cadmium, chromium, and lead. Summary analytical data is provided in 

Appendix E. 

Ecological investigations were also conducted during Phase II to assess conditions on site. Included in 

the investigation were terrestrial vegetation, mammal, fish, and benthic invertebrate surveys. 

3.2.2.4 Feasibility Study 

-- . . 
The RFI concluded that a significant threat to human health and the environment exists through :potential 

exposure to volatile organic contaminants via groundwater. In response to the recommendations of the 
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RFI Report, a CMS was prepared. The remedial objectives outlined included limiting the generation of 

leachate caused by the percolation of rainwater through the landfill contents and limiting further migration 

of the contaminant plume in the groundwater outside the landfill. The recommended RA for Site 3 

consisted of the construction of a synthetic/soil cap (estimated 40,000 square feet) for surface soils and 

the landfill and installation of a groundwater extraction and treatment system. 

3.2.2.5 Design Verification Study 

Following issuance of the draft CMS, plan preparation was initiated for the capping/closure of the landfill. 

In order to further characterize the site and prepare remediation plans a field investigation was 

undertaken. The results of this Design Verification Study were used in the preparation of preliminary 

plans related to site closure. 

Field activities at Site 3 included an EM survey, test pit placement, and a topographic survey. The EM 

survey and test pits were used to define the limits of waste along the eastern boundary of the landfill and 

to determine if waste extended beyond Perimeter Road. 

Results of the survey indicated that EM anomalies were present in several locations along the western 

boundary of the EM survey grid. These anomalies appear to indicate that the edge of the fill material does 

not extend past Perimeter Road. The remainder of the site showed no significant EM anomalies which 

would be indicative of buried landfill contents. Appendix E includes field data collected during the EM 

Survey of Site 3. 

Following completion of the EM survey at Site 3, seven test trenches were placed along the Perimeter 

Road to the and east of the landfill in an attempt to define the limits of waste placement. The test trenches 

were placed with a backhoe at the locations identified on Figure 3-2. 

During the prior site reconnaissance, potential unexploded (UXO) hazards were observed in the face and 

along the toe of the landfill. Accordingly, a B&R Environmental UXO specialist was utilized to screen all 

locations prior to and dunng intrusive work to avoid contact with potential UXO hazards. The UXO 

specialist surveyed the trenching locations with a magnetometer at two foot depth intervals to limit contact 

with UXO which may have been disposed at the site. 

During trench excavation, several fuses were unearthed which were not detectable by the magnetometer. 

Following this discovery, Navy Exploded Ordnance Division (EOD) staff were notified, and the fuses were 

removed from the site. 
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Test trenches were excavated to a depth of approximately five feet. A test pit log was developed for each 

excavation and included a description of soil lithology, soil moisture, soil color, and any PID readings. The 

test pit logs are included in Appendix E. The test trenches were successful in determining the limits of 

waste placement at the landfill. A well defined waste/natural soil interface was evident in the test trenches 

placed at the site. 

In order to identify the depth to the virgin soil/waste interface along the western face of the landfill, several 

hand excavations and auger borings were attempted. The purposes of this activity was to address the 

theory that waste placement at the site consisted of a thin veneer along the stream bank. Due to the high 

volume of waste material and debris along the face of the landfill, only one excavation and boring could be 

advanced to a depth of 2 feet. The material encountered during excavation was fill material with large 

amounts of construction/demolition debris. The depth to the virgin soil/waste interface could not be 

determined. 

Detailed topographic mapping of the Pistol Range Landfill and its surroundings was also completed. The 

topographic survey includes the area of the landfill enclosed by the perimeter fence line (north), F’erimeter 

Road (east), and Dahlgren Road (south) and extended approximately 50 feet beyond the stream along the 

western portion of the landfill. The results of this survey are illustrated on Figure 3-2. 

3.2.2.6 Wetland/Forest Stand Delineation 

A wetlands delineation and forest inventory were conducted at Site 3. One wetland was identified at Site 3 

as defined in 33 CFR 328 or delineation criteria in the 1987 Corps of Engineers Wetlands Delineation 

Manual (USCOE, 1987). This wetland comprises the perennial stream, West Farm Branch, flowing 

through the stream valley west of the landfill. There are no wetlands within the disposal area of Siie 3. 

3.2.2.7 Groundwater Characterization Study 

During June 1997 the existing groundwater monitoring wells were sampled and analyzed for low 

concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL pesticide/PCBs, and Method 

8330 explosives. Low concentrations of organic and inorganic contaminants were identified at monitoring 

well 03GW17 during the investigation. 
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3.3 SITE 4 - CHEMICAL BURIAL SITE 

The Chemical Burial Site is located south of Perimeter Road and 400 yards northeast of the Pistol Range 

Landfill. The overall area of the site is approximately 1.1 acres (Figure 3-3). The site was reportedly used 

from the mid-1950s until the early 1970s for chemical disposal in four discrete locations within the site. 

Past investigations have identified two disposal areas within the northern most disposal site shown on 

Figure 3-3. Two distinct disposal sites may be present within the large suspected disposal trench area; 

however, only one large trench was suggested from the review of an aerial photograph of the site taken in 

1985. Wastes reportedly disposed at this location included acids, explosive compounds, kerosene, 

chlorinated solvents, and numerous, unidentified laboratory compounds. The total volume of chemicals 

disposed in the areas was estimated to be 400 cubic feet. 

3.3.1 Physical Characteristics 

The site is relatively flat with no surface water features within proximity to the site. Surface water would be 

expected to infiltrate the soils overlying the disposal pits and migrate into the subsurface soils. Information 

related to subsurface conditions is provided within the previous environmental study reports. Site 4 

supports old field vegetation but is bordered to the south, east, and west by Oak-Hickory Forest. Lands to 

the north of the site are presently used as a quarry. 

The Upland Sand and Gravel, the Potomac Group, and the saprolite of the Wissahickon Formation 

underlie Site 4. The unconsolidated Upland Sand and Gravel occurs at the surface and is underlain by 

the Potomac Group. Due to the similarity in lithology and sedimentary features, the contact between 

these two units is not well defined. The thickness of unconsolidated sediments ranges from 45 to 65 feet. 

Thin (1 .O to 1.75 feet) tan to buff clayey silt to silty clay members of the Potomac Group exist at the site 

within the unconsolidated sediments. The silty clay seams are laterally continuous to the east and dip to 

the south, grading into very thin (0.1 to 0.4 feet) silty seams. 

The saprolite member of the Wissahickon Formation underlies the unconsolidated sediments at Site 4. 

Weathered gneiss bedrock was encountered in one boring in the southern portion of the site at a depth of 

65 feet. The saprolite and the bedrock surface dip steeply to the east in this area. 

Groundwater at Site 4 is unconfined in the unconsolidated sediment units and within the uppermost 

portion of the saprolite. The saprolite in this area may act as an aquitard, restricting groundwater 

movement from the water table aquifer downward to the underlying competent bedrock. Depth to the 

water table ranges from approximately 28 feet in the northern portion of the site to 58 feet in the southern 

portion. The average saturated thickness of the water table aquifer is approximately 21 feet. 
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‘. -,, Based on water-level readings from monitoring wells within the local area, groundwater flow at Site 4 is to 

the south-southeast. A groundwater divide exists in the western portion of the site diverting groundwater 

west of the site to an unnamed stream adjacent to Site 3. 

Silty clay to clayey silt layers approximately 20 to 25 feet below ground surface form localized perched 

groundwater zones at Site 4. The clay seams appear to be limited to the northern area of the site. 

The average hydraulic conductivity at Site 4 is approximately 9.4 x lOA cm/s (2.67 feet/day), based on 

slug tests. Transmissivity and storativity values range from 1.43 x lo-’ cm% to 1 .l 1 x 10-l cm% and 3.75 

x lOA to 2.98 x 10M3 cm/s, respectively, based on two constant pumping tests. 

Additional details related to the physical characteristics of the site are provided in Section 4.0. 

3.32 Previous Investigations 

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or 

media sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 4, 

r-. and the period of time during which the site was active. This information was ascertained through a 

review of the operational history of the site and other relevant documents, plus interviews with facility 

personnel. Subsequent studies have included the following onsite investigative work: 

Previous Investigation Summary - Site 4, Chemical Burial Area 

Study Description Date Procedure 

I Confirmation Study, Verification 1987 Limited groundwater, surface water, 
Phase sediment, and soil sampling 

I Remedial Investigation (Phase l/II) 1989/l 993 Extensive site characterization and media 
sampling, risk characterization 

I Draft Feasibility Study 1993 Analysis of remedial options, risk 
mitigation options 

I Design Verification Study 1995 Focused soil sampling, electromagnetic 
surveys, remedial design analysis 

I Wetland/Forest Stand Delineation 1995 Identification and delineation of wetlands 
and a forest inventory 

I Groundwater Characterization Study 1997 Sampling and analysis of groundwater at 
all site monitoring wells 

” .-, 
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3.3.2.1 Confirmation Study/Verification Phase 

Six groundwater monitoring wells were installed and sampled during the Verification Phase of the 

Confirmation Study. The results indicated that the buried wastes were leaching organic compounds to the 

shallow groundwater. This was suggested by the TOC and TOX data for the shallow groundwater 

samples. Low levels of VOCs, oils and grease, and metals were also found at the site. 

3.3.2.2 Remedial Investigation - Phase I 

This investigation included the collection of six soil samples and a soil gas survey. No compounds were 

detected above background levels in the subsurface soils. 

The soil gas survey was conducted to document VOC concentrations in the soil and to determine the 

movement of these compounds in the upper soil and vadose zone. The soil gas survey indicated the 

presence of VOCs in the site soils. 

During Phase I, six groundwater monitoring wells were installed at the site. Two wells were installed as a 

well cluster, with one deep and one shallow well. Following installation all twelve wells at the site were 

sampled. During the well installation, split-spoon samples were collected to characterize the subsurface 

lithology. 

A summary of the data collected during the RFI is included in Appendix F. 

3.3.2.3 Remedial Investigation - Phase II 

A GPR survey was conducted at the site during Phase II of the RFI, to identify the four burial areas at the 

site. In addition two surface soil samples were collected to measure the concentration of contaminants in 

the surface soil. The analytical results indicate that elevated concentrations of VOCs and SVOCs were 

present within the surface soils. VOCs detected included methylene chloride, acetone, TCE, carbon 

disulfide, 1 ,l ,-trichloroethane, and m- and p-xylene. The only semivolatile identified above background 

was pyrene. 

During Phase II, an additional six well groundwater monitoring wells were installed. Two wells were 

installed as a cluster, with one deep well and one shallow well. Groundwater samples from seventeen 

wells were then collected (one well installed for a constant rate pumping test was not sampled). Seven 

slug tests and two constant rate pumping tests were also conducted. During the well installation, split- 

spoon samples were collected to characterize the subsurface lithology. 
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Ecological investigations were also conducted during Phase II to assess conditions on site. Included in 

the investigation were terrestrial vegetation and mammal surveys. 

A summary of the data collected during the RFI is included in Appendix F. 

3.3.2.4 Feasibility Study 

The RFI, concluded that a significant threat to human health and the environment exists through potential 

contaminant exposure via groundwater and recommended remedial action. In response to the 

recommendations of the RFI Report, a CMS was prepared in 1993. The remedial objectives, outlined 

include the removal or containment of any remaining contamination sources and the reduction of the 

health risks associated with exposure to contaminated groundwater. The CMS evaluated alternatives for 

achieving the remedial objectives. The recommended RA for Site 4 consisted of the excavation and 

thermal treatment of contaminated soils (estimated 5,200 cubic yards), offsite disposal of excavated waste 

materials, and the installation of a groundwater extraction and treatment system. 

;/ ‘.. 3.3.2.5 Design Verification Study 

Following issuance of the draft CMS, plan preparation was initiated for remediation of the waste and 

subsurface soil contamination. In order to further characterize the site and prepare remediation plans a 

field investigation was undertaken. The results of this Design Verification Study were used in the 

preparation of preliminary plans related to site closure. 

Field activities at Site 4 included an EM survey and subsurface soil sampling which enabled B&R 

Environmental to identify areas of significant subsurface contamination. Contamination identified at the 

site was consistent in nature with contamination identified previously and with the groundwater 

contamination identified at the site. High concentrations of organic contaminants were identified within the 

site. Additional sampling performed within the southeastern portion of the site further defined the limits of 

contamination, and allowed for the development of a source removal action at the site. 

,.. ,_~ 

An EM survey of Site 4 was completed to define the extent of buried objects which might indicate the 

location of the chemical burial pits. The survey was conducted across the entire site and extended to the 

fence line north of Perimeter Road. An area used for telephone pole storage was not included in the 

survey area during this investigation. The survey grid was approximately 100 feet wide and 400 feet long, 

with grid spacings of 10 feet. A Geonics EM-31 Terrain Conductivity Meter was used to measure the 

ground conductivity in the immediate vicinity of the instrument to a depth of approximately IO feet. 
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Readings from this instrument were recorded at two positions at each grid point (with the EM-31 pointing 

north-south and again pointing east-west). Anomalous readings between grid points were noted and 

investigated further with the EM instrument. 

Results of the survey indicated that EM anomalies were present in four locations within Site 4. The most 

significant EM readings occurred in the central and western portion of the suspected disposal trench area 

and near the suspected burial pit location along the southeastern edge of the site. Readings consistent 

with subsurface variability were noted and these locations were staked in the field to be sampled. These 

locations appear to be consistent with the results of the previous investigations. In addition, slight EM 

anomalies were present behind the telephone pole storage area, and within the suspected burial pit 

location in the southwestern corner of the site. Readings consistent with small buried objects were noted 

and these locations were marked in the field to be sampled. The limited magnitude of the EM deflections 

in these areas indicates that these burial pits are likely to be small and probably do not contain large metal 

containers or drums. The remainder of the site showed no significant EM anomalies which would be 

indicative of buried objects. 

To obtain subsurface soil contamination data within the central portion of the suspected pit locations, three 

hand auger borings (04-SB09, 04-SBI 1, 04-SB13) and three soil borings (04-SB03, 04-SB04, 04-SB18) 

were completed. Hand auger borings were mechanically advanced, using a powered hand auger, a 

minimum of five feet prior to sampling. The depths of fill material and contamination were observed to the 

extent possible and were recorded in the field log book. Soil borings were advanced to a depth of 16 feet. 

Continuous split-spoon samples were collected to the base of each boring. A lithologic description was 

made of each split-spoon sample and a complete log of each boring was maintained by B&R 

Environmental. The locations of hand auger and soil borings are shown on Figure 3-3. 

For purposes of characterizing soil contamination outside of the immediate area of the disposal pits, four 

hand auger boring (04-SB20, 04-SB08, 04-SBlO, and 04-SB14) and 10 soil borings (04-SBOl, 04-SB02, 

04-SB05, 04-SB06, 04-SB07, 04-SB12, 04-SB15, 04-SB16, 04-SB17, and 04-SB19) were placed at the 

site. These borings were used to collect soil samples adjacent to the disposal pits in order to better define 

the extent of contaminant migration into surrounding soils. Hand auger borings were mechanically 

advanced, using a powered hand auger, a minimum of five) feet prior to sampling. The depths of fill 

material and contamination were observed to the extent possible and were recorded in the field log book, 

Soil borings were advanced to a minimum of 16 feet. Continuous split-spoon samples were collected to 

the base of each boring. A lithologic description was made of each split-spoon sample and a complete log 

of each boring was maintained. The locations of hand auger and soil borings are shown on Figure 3-3. 
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/- _( After completion and analysis of the initial round of sampling at Site 4, nine additional soil borings were 

completed. The secondary boring locations were selected in order to better identify the southern 

boundary of the suspected disposal trench and to more clearly define the extent of subsurface 

contamination in the vicinity of the telephone pole storage area. Secondary soil borings were advanced to 

a minimum of 16 feet. Continuous split-spoon samples were collected to the base of each boring. A 

lithologic description was made of each split-spoon sample and a complete log of each boring was 

maintained by B&R Environmental. The locations of secondary soil borings are shown on Figure 3-3. 

One soil sample was collected from each boring location. The sampling depth was based on, obvious 

indications of contamination, such as stains or chemical odor; elevated PID readings, or the presence of 

fill material. Samples were collected at various depths within the borings, dependent upon the above 

observations. The identification of the sample depth is included as part of the sample identification (i.e., 

soil sample collected from boring 04-SB04 at depth of 10 to 12 feet is identified as 04-SB04-101:2). Each 

soil sample collected during the initial sampling event was analyzed for TCL VOCs, TCL SVCCs, total 

Kjeldahl nitrogen (TKN), TAL metals and cyanide, pH, and nitroaromatic and nitrosamine compounds. 

Those samples collected during the secondary sampling event were analyzed for parameters identified 

during the previous investigation. All samples in the vicinity of the telephone pole storage area (04~SB25- 

1416, 04-SB26-1416, 04-SB27-1618, 04-SB28-1618, and 04-SB29-1618) were analyzed for 

trichloroethene. The remaining samples (04-SB21-1618, 04-SB22-1618, 04-SB23-1618, and 04-SB24- 

1618) were analyzed for TCL SVOCs and TAL metals. 

, 

Twelve soil samples (04-SBOl-1216, 04-SB03-1214, 04-SB04-1214, 04-SB07-1822, 04-SB08-0809, 04- 

SBO9-0809, 04-8810-0708, 04-SBll-0809, 04-SB14-0506, 04-SB15-0812, 04-SB18-10’12, and 

08-SB19-1012) collected from Site 4 were tested for PCBs (Aroclor 1260) using Ensys PCB RIS@ Soil 

test kits. In addition, one duplicate sample (04-SBO9-0809) was analyzed for the TAL PCBs a,t a fixed 

base laboratory, to verify field test kit performance. 

In addition to samples collected for chemical analysis, two subsurface soil samples (04-SBQI-0406, 

04-SB16-0406) were collected for determination of geotechnical parameters, including soil classification, 

grain size, and moisture content. These samples consisted of site representative soils collected from 

auger cuttings at the sampling location. 

The analytical results associated with the soil sampling activities are provided in Appendix F. 
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3.3.2.6 Wetland/Forest Stand Delineation 

One wetland area was delineated on Site 4 during previous field investigations. The wetland consisted of 

a small, isolated pool of water in the woods immediately east of the site. The wetland appears to be of 

man-made origin and is likely to become dry during drier seasons. The pool is completely shaded by 

trees growing on the surrounding uplands. It appears to be too small and isolated to be of significant 

ecological or hydrological value. The cover over the former burial sites lacks wetlands. Site 4 supports old 

field vegetation but is bordered to the south, east, and west by Oak-Hickory Forest. Lands to the north of 

the site are presently used as a quarry. 

3.3.2.7 High Resolution Electromagnetic Survey 

During June 1997, a High Resolution Electromagnetic (HREM) survey was performed at Site 4. The 

survey was performed to verify the results of the terrain conductivity survey previously performed at the 

site during the Design Verification Study. The results of the HREM survey are provided in Appendix F. 

3.3.2.8 Groundwater Characterization Study 

During June 1997 the existing groundwater monitoring wells were sampled and analyzed for low 

concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL pesticide/PCBs, and Method 

8330 explosives. TCE was identified in numerous wells at Site 4 during this investigation. The 

groundwater sampling results are provided in Appendix F. 

3.4 SITE 7 - ORDNANCE BURN AREA 

Site 7, the Ordnance Burn Area, is located north of Dahlgren Road, approximately 300 yards southeast of 

Site 4 (the Chemical Burial Area), and north of Buildings 501, 506, and 508. The site was reportedly used 

for the thermal destruction of waste ordnance compounds between 1948 and 1968. The site consists of a 

swale approximately 250 feet long and 20 feet wide. Waste disposed at this site included various types of 

explosives, primarily nitroaromatics and nitroaliphatics. It has been reported that approximately 33,000 

pounds of explosives were burned at this site over a period of 20 years. Site details are provided in 

Figure 3-4. 

3.4.1 Physical Characteristics 

Site 7 consists of a swale 20 feet wide and approximately 250 feet in length. Buildings 501 and 506, 

previously used for the storage of hazardous wastes, are located immediately south of Site 7, within a 
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fenced enclosure. The remainder of the area adjacent to the swale is either cleared or covered by 

woodland or grass. 

The site is flat with a gentle slope to the east. The Upland Sand and Gravel and the Potomac Group 

underlie Site 7. The thickness of unconsolidated sediments ranges from 58 to 68 feet. A thin (1 to 2 feet) 

pale white to beige clayey silt to silty clay member of the Potomac Group exists at 4045 feet below 

ground surface in the northern and western portions of the site. This unit may correlate to the clay unit 

encountered at Site 4. The depth to the Wissahickon Formation is unknown at Site 4. 

Depth to the water table ranges from approximately 34 to 51 feet from east to west across Site 7. The 

average hydraulic conductivity is estimated to be 1.67 x 10” cm/s (4.73 feet/day), based on slug tests by 

Malcom-Pirnie. Groundwater flow direction has not been accurately defined at Site 7. 

Additional detail related to the physical characteristics of the site are provided in Section 4.0. 

3.42 Previous lnvestinations 

% The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or 

field sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed ad Site 7, 

and the period of time during which the site was active. This information was ascertained trlrough a 

review of the operational history of the site and other relevant documents, plus interviews with facility 

personnel. Subsequent studies have included the following onsite investigative work: 

Previous Investigation Summary - Site 7, Ordnance Burn Area 

Study Description 

Confirmation Study, Verification 
Phase 

Remedial Investigation (Phase l/II) 

Draft Feasibility Study _ 

Wetland/Forest Stand Delineation 

Groundwater Characterization Study 

Date Procedure 

1987 Limited groundwater, surface water, 
sediment, and soil sampling 

198911993 Extensive site characterization and media 
sampling, risk characterization 

1993 Analysis of remedial options, risk 
mitigation options 

1995 Identification and delineation of wetlands 
and a forest inventory 

1997 Sampling and analysis of groundwater at 
all site monitoring wells 

. . 
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3.4.2.1 Confirmation StudyNerification Phase 

The Confirmation Study/Verification Phase involved the placement of one groundwater monitoring well 

(7GW09) and 54 soil borings within swale. Soil samples were collected at the surface and at one foot 

depths to a total depth of five feet. All soil boring samples were analyzed to the two foot depth, with the 

analysis of deeper samples performed only when nitroaromatic contamination was identified in the 

shallower samples. Significant nitroaromatic contamination was identified throughout the subsurface soil 

within the swale. 

Monitoring well 7GW08 was sampled on two occasions during this investigation. Nitroaromatic 

contamination was identified in the monitoring well during both events. TNT, TDX, HMX, and 2,4- 

dinitrotoluene were found during the sampling activities. 

3.4.2.2 Remedial Investigation - Phase I 

During the Phase I RFI, 59 soil samples were collected from 27 hand auger borings. The hand auger 

borings were advanced to a depth of five feet and were used to characterize the nitroaromatic 

concentrations in the subsurface soil within the swale. Nitroaromatic contamination was detected in all but 

three samples collected from the swale during Phase I. Concentrations of HMX and RDX were identified 

up-to 160,000 micrograms per kilogram (ug/kg) and 1,000 ug/kg, respectively. In addition concentrations 

of 2,4,6-TNT were also detected during the investigation. 

Two groundwater monitoring wells (7GW41 and 7GW42) and one piezometer (7PZ42) were installed 

during the Phase I investigation. The new and existing wells were sampled during this phase of the 

investigation. Metals and nitroaromatics were detected in the groundwater during Phase I. Nitroaromatics 

were only detected in monitoring well 7GW08. Groundwater samples were not analyzed for volatile 

organic compounds during this sampling round. 

A summary of the data collected during RFI is included in Appendix G. 

3.4.2.3 Remedial Investigation - Phase II 

During the Phase II RFI, two soil borings were advanced to a depth of 15 feet, with samples collected at 5, 

10, and 15 feet below the ground surface. The samples were collected to characterize the vertical extent 

of contamination in the shallow soil within and just beyond the limits of the swale. As with the Phase I RFI, 

elevated concentrations of RDX, HMX and 2,4,6 TNT were detected in the subsurface soil. 
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,.-vi ,.,_ During Phase II, the three existing wells were sampled and slug tests were performed at monitoring wells 

7GW41 and 7GW43. Low levels of volatile organic& including cis-1,2-dichloroethene, TCE, and 1,1,2,2- 

tetrachloroethane were detected in the groundwater during Phase II. Nitroaromatics were also detected in 

the groundwater at monitoring well 7GW08. 

A summary of the data collected during RFI is included in Appendix G. 

3.4.2.4 Feasibility Study 

The RFI concluded that a significant threat to human health and the environment existed through potential 

exposure to nitroaromatic and volatile organic contaminants in soil and groundwater. In response to the 

recommendations of the RFI Report, a draft CMS was prepared. The remedial objectives outlined 

included the removal of the contaminant source to prevent further contaminant migration into the 

groundwater and limiting further migration of the contaminants identified in the groundwater. The 

recommended RA for Site 7 consisted of soil washing within the swale with associated groundwater 

treatment. 

3.4.2.5 Wetland/Forest Stand Delineation 

Site 7 does not contain wetlands as defined in 33 CFR 328 or delineation criteria in the 1987 Corps of 

Engineers Wetlands Delineation Manual (USCOE, 1987). In addition, Site 7 does not contain other areas 

regulated under Section 404 of the CWA or the Maryland Nontidal Wetlands Protection Act. 

The proximity of the drainage swale is surrounded by Pine Forest, while further to the west, north, and 

east, Oak-Hickory Forest is present. 

3.4.2.6 Groundwater Characterization Study 

During June 1997 the four existing groundwater monitoring wells and piezometer were samlpled and 

analyzed for low concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL 

pesticide/PCBs, and Method 8330 explosives. Nitroaromatic contamination was identified in monitoring 

well 7GW08, while TCE contamination was identified in wells 7GW41, 7GW43, and piezometer 7PZ42. A 

summary of the data is provided in Appendix G. 
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3.5 SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

The Abandoned Chemical Disposal Pit is located along the southern facility boundary, at the end of 

Perimeter Road. The site has been described as a pit IO-feet by lo-feet by 12-feet. The location of the 

site was identified during the Design Verification Study with the location confirmed through a site 

geophysical investigation in the Summer of 1996 and the excavation activities conducted in the Fall of 

1996. The major features of Site 8 are shown on Figure 3-5. 

Site 8 was used from 1951 until 1971 for disposal of miscellaneous waste chemicals from laboratories at 

the NSWC-White Oak facility. Wastes disposed at this site included acids, mercury, solvents, and 

numerous, unidentified waste chemicals. The primary wastes of concern include solvents and mercury. It 

has been estimated that approximately 180 pounds of mercury were disposed at this location. 

3.5.1 Phvsical Characteristics 

The site is relatively flat with no surface water features within proximity to the site. Surface water would be 

expected to infiltrate the soils overlying the site and migrate into the subsurface soils or flow towards the 

east. 

The Upland Sand and Gravel and the saprolite of the Wissahickon Formation are the two geologic units 

present at Site 8. The Upland Sand and Gravel ranges in thickness from 0 to IO feet. The saprolite at 

Site 8 begins approximately 5 to 10 feet below ground surface and ranges thickness from 20 to 39 feet. 

Groundwater flow direction at Site 8 is to the north, discharging to an unnamed, intermittent tributary of 

Paint Branch Creek along the northern boundary of the site. The unnamed, intermittent tributary also 

receives runoff from Site 1 I. Depth to groundwater ranges from approximately 31 to 38 feet, with the 

average saturated aquifer thickness of 20 feet. The estimated hydraulic conductivity of the Upland Sand 

and Gravel at Site 8 is approximately 2.28 x 1 OM3 cmLsec(6.46 feet/day). 

Additional detail related to the physical characteristics of the site are provided in Section 4.0. 

3.5.2 Previous Investigations 

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or 

media sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 8, 

and the period of time during which the site was active. This information was ascertained through a 
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review of the operational history of the site and other relevant documents, plus interviews with facility 

personnel. Subsequent studies have included the following onsite investigative work: 

Previous Investigation Summary - Site 8, Abandoned Chemical Disposal Pit 

Study Description Date Procedure 

Confirmation Study, Verification 1987 Limited groundwater, surface water, 
Phase sediment, and soil sampling 

Remedial Investigation (Phase l/II) , 1989/l 993 Extensive site characterization and media 
sampling, risk characterization 

Draft Feasibility Study 1993 Analysis of remedial options, risk 
mitigation options 

Remedial Investigation (Phase III) 1994 Sampling and analysis of groundwater 
samples from 5 existing wells 

Design Verification Study 1995 Focused soil sampling, electromagnetic 
surveys, remedial design analysis 

Wetland/Forest Stand Delineation 1995 Identification and delineation of wetlands 
and a forest inventory 

Source Removal Action 1996 Removal of waste and contaminated soil 
from subsurface disposal area 

Groundwater Characterization Study 1997 Sampling and analysis of groundwater at 
all site monitoring wells 

3.5.2.1 Confirmation StudyNerification Phase 

Four groundwater monitoring wells were installed and sampled during this investigation. In addition, a 

GPR geophysical survey was conducted in an attempt to locate the former underground disposal area, 

although results were inconclusive. The analytical data collected during this investigation suggested that 

no mercury contamination in the groundwater existed. Some metal and VOC contamination was detected 

in the groundwater, but only in significant concentrations in one well. TOC, TOX, and oil and grease 

results were relatively low. 

3.5.2.2 Remedial Investigation - Phase I 

During Phase I, two surficial soil samples were collected and a GPR survey was conducted. The GPR 

survey was conducted to better define the location of the abandoned disposal pit. The sampling was 

performed in an attempt to measure chemical concentrations in the soil, determine the potential presence 

of buried drums, and to assist in the prediction of contaminant movement. 
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The Phase I investigation also included the installation of one additional groundwater monitoring well. This 

well and the four previously installed wells were sampled during the Phase I RFI. During the well 

installation, split-spoon samples were collected to characterize the subsurface Iithology. 

3.5.2.3 Remedial Investigation - Phase II 

During Phase II of the RFI, all five monitoring wells were sampled. In addition, single- and multiple-well 

tests were conducted to characterize the hydraulic characteristics of the water table aquifer. Ecological 

investigations were also conducted during Phase II to assess conditions on site. Included in the 

investigation were terrestrial vegetation and mammal surveys. 

3.5.2.4 Feasibility Study 

The draft RFI concluded that a significant threat to human health and the environment may exist in the 

future through potential contaminant exposure via groundwater and recommended remedial action. In 

response to the recommendations of the RFI report, a CMS was prepared in 1993. The remedial 

objectives outlined include the removal of any remaining contamination sources and the reduction of the 

health risks associated with exposure to contaminated groundwater. The CMS evaluated alternatives for 

achieving the remedial objectives. The recommended RA for Site 8 consisted of the excavation and 

thermal treatment of contaminated soils (estimated volume of 1,600 cubic yards), offsite disposal of 

excavated waste materials, and the installation of a groundwater extraction and treatment system. 

3.5.2.5 Remedial Investigation - Phase Ill 

Phase III of the RFI consisted of sampling of the five existing groundwater monitoring wells in April 1993. 

These results are provided in Appendix H. 

3.5.2.6 Design Verification Study 

Following issuance of the draft CMS, plan preparation was initiated for the identification and removal of 

buried wastes at the site ihich may serve as a source of groundwater contamination. In order to further 

characterize the site and prepare remediation plans a field investigation was undertaken. The results of 

this Design Verification Study were used in the preparation of preliminary plans related to removal of 

buried wastes at the site. 

An EM survey of Site 8 was completed to define the extent of buried objects which might indicate the 

location of the chemical disposal pit. The survey was conducted across the entire site and extended into 
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the wooded area east of the road. A Geonics EM-31 Terrain Conductivity Meter was used to measure the 

ground conductivity in the immediate vicinity of the instrument to a depth of approximately 10 feet. 

Readings from this instrument were recorded at two positions at each grid point (with the EM-31 pointing 

north-south and again pointing east-west). Anomalous readings between grid points were noted and 

investigated further with the EM instrument. 

Results of the survey indicated that EM anomalies were present between the turn-around and monitoring 

well 8GW36. Readings consistent with small buried objects were noted and these locations were marked 

in the field to be sampled with hand augers. The remainder of the site showed no significant EM 

anomalies which would be indicative of buried objects. Based on the results of the EM survey, the 

disposal pit is presumed to be located east of the turn-around, between the road and well 8GW36. This 

location is slightly east of the previously suspected disposal pit location. The limited magnitude of the EM 

deflections in this area indicates that the disposal pit is likely to be small (less than 10 x 10 feet) and 

probably does not contain large metal containers or drums. Small containers are thought to be present 

based on subsequent sampling at the site. 

. . 
To define the extent of the material deposited in the waste pit, two hand auger borings (08-SB03 and 

08-SB04) were advanced a minimum of four feet prior to sampling. The depths of fill material and 

contamination were observed to the extent possible and were recorded in the field log book. The 

locations of hand auger borings are shown on Figure 3-5. 

During placement of hand auger boring 08-SB03, liquid mercury and broken glass were observed in the 

auger cuttings at a depth of one to two feet. A sample (08-SB03A-0102) of this material was collected 

prior to advancing the boring and analyzed for TAL metals to confirm the presence of the mercury 

contamination. No significant PID readings were observed. Soil boring 08-SB03 was then advanced to a 

depth of six feet. Visual analysis of the soil at these depths also indicated the presence of mercury. In 

addition, a white powder was observed at a depth of four to six feet. A sample of the soil contaminated 

with the white powder was collected and analyzed. Groundwater was observed at a depth of six feet 

within this boring. 

Soil boring 08-SB04 was manually advanced to a depth of twelve feet. No apparent soil contamination 

was identified within soil boring 08-SB04. 

For purposes of characterizing soil contamination outside of the immediate area of the disposal pit, four 

soil borings were placed at the site (08-SBOl, 08-SB02, 08-SBO5, and 08-SB06). These borings were 

used to collect soil samples adjacent to the disposal pit in order to better define the extent of contaminant 
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migration into surrounding soils. No significant contamination was detected in these borings. Visual 

observations and PID readings of the site soils did not identify any apparent contamination in the soil 

surrounding the disposal site. 

In addition, two soil borings (08-SB07 and 08SB08) were completed within a 10 foot radius of hand auger 

boring 08-SB03 to better define the extent of contamination found at this location. The locations of the soil 

borings are shown on Figure 3-5. Continuous split-spoon sampling occurred to the bottom of each boring. 

No contamination was identified within either boring. A lithologic description was made of each split-spoon 

sample and a complete log of each boring was maintained. 

One soil sample was collected from each boring location. The sampling depth was based on obvious 

indications of contamination, such as stains or chemical odor, elevated PID readings, or the presence of 

fill material. Samples were collected at various depths within each boring, dependent upon the above 

observations. The identification of the sample depth is included as part of the sample identification (i.e., 

soil sample collected from boring 08-SB04 at depth of 10 to 12 feet is identified as 08-SBO4-1012). Each 

soil sample was analyzed for TCL VOCs, TCL SVOCS, TKN, TAL metals and cyanide, pH, and 

nitroaromatic and nitrosamine compounds. Samples 08-SB07-0810 and 08-SBO8-0810 were analyzed 

only for TCL VOCs and TAL metals. Only these groups of contaminants were identified at the suspected 

pit location (08-SB03). One additional sample (08-SB03A-0102) was collected from hand auger boring 

08-SB03 and analyzed for TAL metals due to obvious liquid mercury contamination. 

Three soil samples (08-SB03-0304, 08-SBO4-1112, and 08-SBO51618) collected from Site 8 were tested 

for PCBs using Ensys PCB RIS@ Soil test kits. The results of the PCB field screening indicated the 

presence of elevated PCB levels (> 4.0 ppm Aroclor 1260) in soil sample 08-SB03-0304. However, 

screening results of the other samples indicated nondetectable PCB levels for Aroclor 1260 based on a 

0.4 ppm detection limit. 

In addition to samples collected for chemical analysis, two subsurface soil samples (08-SB02-0608, 

08-SB06-0406) were collected for determination of geotechnical parameters, including soil classification, 

grain size, and moisture content. These samples consisted of site representative soils collected from 

auger cuttings at the sampling location. 

3.5.2.7 Wetland/Forest Stand Delineation 

A wetlands delineation and forest inventory were conducted at Site 8. Site 8 does not contain wetlands as 

defined in 33 CFR 328 or delineation criteria in the 1987 Corps of Engineers Wetlands Delineation Manual 
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(USCOE, 1987). In addition, Site 8 does not contain other areas regulated under Section 404 of tlhe CWA 

or the Maryland Nontidal Wetlands Protection Act. 

Hardwood forest vegetation at Site 8 was inventoried in accordance with the Maryland Forest 

Conservation Act. No specimen trees or other outstanding vegetation was noted. 

3.5.2.8 High Resolution Electromagnetic Survey 

During September 1996, a HREM survey was performed at Site 8. The survey was performed to verify 

the results of the terrain conductivity survey previously performed at the site during the Design Verification 

Study prior to completion of a source removal action. The results of the HREM survey are provided in 

Appendix H. 

3.5.2.9 Source Removal Action 

In response to the draft CMS recommendations related to soil contamination at the site, a removal action 

was conducted in October and November of 1996. At that time, 100 tons of nonhazardous solid waste, 

including soil and debris, were excavated from the site and transported offsite for disposal. Excavated 

materials included mercury filled vials, a white powder, and a Plexiglass cube filled with saline solution. 

Soil samples were collected at various stages during the excavation activities to confirm the removal of 

contaminants. 

3.5.2.10 Groundwater Characterization Study 

During May 1997 the five existing groundwater monitoring wells were sampled and analyzed for low 

concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL pesticide/PCBs, and Method 

8330 explosives. 

3.5.2.11 Army Research Laboratory Investigations 

In addition to work performed by the Navy at NSWC-White Oak, additional investigations have been 

performed by the US Army Corps of Engineers in support of the neighboring Army Research Laiboratory. 

Work to date has included the installation of three groundwater monitoring wells in areas believed to be 

downgradient of Site 8, and the collection of groundwater samples at these wells. The investigations have 

been conducted on two occasions, during 1994 and again in 1997. 
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3.6 SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

The Industrial Wastewater Disposal Area 300 is located south of Dahlgren Road along the 

Montgomery/Prince George’s County line and extends southward to the facility boundary. A perennial 

tributary of Paint Branch Creek is located west and south of the site and an intermittent tributary of the 

creek is located to the east. Figure 3-6 identifies the major features of Site 9. 

The Industrial Wastewater Disposal Area 300 was used from the early 1950s until the mid-1970s. Several 

leaching wells and above ground discharges to the soil were used in this area for disposal of liquid wastes 

containing explosive related compounds. Wastewater disposed at the site contained TNT, RDX, and 

several other explosive related compounds. It is estimated that at least 7,200 pounds of these 

wastewaters were disposed at this site over a period of approximately 25 years. It is also reported that 

solvents were disposed in the same manner as the explosive compounds. 

3.6.1 Physical Characteristics 

Site 9 comprises a mosaic of remnant forest patches and lawns and parking lots surrounding several 

small building and other structures. Most of the forest remnants comprise Oak Hickory Forest dominated 

by upland oaks with a dense understudy of mountain laurel. Forest areas on the east and west sides of 

Site 9 comprise Mixed Deciduous Forest dominated by tulip popular and upland oaks. 

The Upland Sand and Gravel, the Potomac Group, and the saprolite of the Wissahickon Formation 

underlie Site 9. The uppermost geologic unit is the Upland Sand and Gravel, underlain by the Potomac 

Group. The saprolite member and fractured gneiss of the Wissahickon Formation underlie the 

unconsolidated sediments of the Upland Sand and Gravel and the Potomac Group. Some of the 

unconsolidated units have been eroded by the perennial stream to the west of the site and the intermittent 

stream to east of the site. Both streams are tributaries to Paint Branch Creek. The northern part of the 

site has experienced less erosion than the southern part. 

Based on borehole data, the northern portion of the site is underlain by approximately 40 to 65 feet of 

unconsolidated sediments. Several silty clay seams exist within the unconsolidated sediments. These 

layers are localized and are not laterally continuous. The saprolite member of the Wissahickon Formation 

occurs at approximately 40 feet below ground surface and is approximately 25 feet thick. Below the 

saprolite and weathered gneiss, a highly weathered gray-green chlorite schist of the Wissahickon 

Formation occurs at approximately 65 feet below the ground surface. 
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The southern portion of Site 9 is covered by approximately 5 to 15 feet of interbedded red-gray sands, 

underlain by the saprolite member of the Wtssahickon Formation. The saprolite occurs at approximately 5 

to 18 feet below ground surface. This variation in thickness may result from erosion rates of the 

unconsolidated sediments along stream valleys in the southern portion of Site 9. 

Based on previous studies, the groundwater flow direction in the northern part of Site 9 is to tke south- 

southwest toward the perennial stream west of the site. Groundwater flow direction in the southern pat of 

the site is to the southeast. During periods of high water table elevations, the groundwater discharge in 

this area is to the intermittent stream east of the site. 

, . . 

The physical characteristics of the water table change across the site from the north to the south. In the 

northern portion of the site, the water table aquifer occurs in the Upland Sand and Gravel unit and, to a 

minor extent, in the underlying saprolite. In the southern portion of the site, the water table aquifer occurs 

in the saprolite. Depths to the water table range from approximately 55 feet in the north to 10 feet in the 

south. The estimated average saturated thickness of the water table aquifer in the Upland Sand and 

Gravel is 18 feet in the northern portion of the site and 5 feet in the saprolite unit in the southern portion of 

the site. Based on slug tests, the average hydraulic conductivity for Site 9 is 1.93 ft/day (6..8 x IO+ 

cm/set) 

Additional detail related to the physical characteristics of the site are provided in Section 4.0. 

3.6.2 Previous Investiclations 

The IAS was conducted at Site 9 during 1984 and did not involve any intrusive investigations or media 

sampling. The IAS identified wastes which were potentially disposed at Site 9, and the periocl of time 

during which the site was active. This information was ascertained through a review of the operational 

history of the site and other relevant documents, plus interviews with facility personnel. Subsequent 

studies have included the following onsite investigative work: 

Previous Investigation Summary - Site 9, Industrial Wastewater Disposal 300 Area 

,._---.,, 

Study Description 

Confirmation Study, Verification 
Phase 

Remedial Investigation (Phase l/II) 

Draft Feasibility Study 

Date Procedure 

1987 Limited groundwater, surface water, 
sediment, and soil sampling 

198911993 Extensive site characterization and media 
sampling, risk characterization 

1993 Analysis of remedial options, risk 
mitigation options 4 
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Study Description Date 

Design Verification Study 1995 

Wetland/Forest Stand Delineation 1995 

Source Removal Action 1996 

Groundwater Characterization Study 1997 

Procedure 

Focused soil sampling, electromagnetic 
surveys, remedial design analysis 

identification and delineation of wetlands 
and a forest inventory 

Removal of waste and contaminated soil 
from 2 leaching well locations 

Sampling and analysis of groundwater at 
all site monitoring wells 

3.6 .2.1 Confirmation Study/Verification Phase 

Seven groundwater monitoring wells were installed and sampled during this investigation. In addition, 15 

sediment locations were sampled. Generally, TOC and TOX values were detected at low concentrations 

throughout the site. Metal concentrations were low at all sampling locations. Nitroaromatic contamination 

was found in one sediment sample and in one groundwater monitoring well. 

3.6.2.2 Remedial Investigation - Phase I 

During Phase I of the RFI, three surface water and 10 sediment samples were collected from the small 

stream east of the site and from the stream west of the site. In addition, two surface soil samples were 

collected. Six soil gas surveys of the soil near former leaching well fields were conducted to measure the 

release of gaseous VOCs, predict the contaminant movement through the vadose zone, and measure the 

chemical contamination in the surface soil. 

Three piezometers and six groundwater monitoring wells were installed during Phase I. Two wells were 

installed as a cluster, one shallow and one deep. Thirteen groundwater monitoring wells were then 

sampled. During the well and piezometer installation, split-spoon samples were collected to characterize 

the subsurface lithology. 

A summary of the analytical data collected during the RFI is included in Appendix I. 

3.6.2.3 Remedial investigation - Phase II 

During the Phase II investigation, three surface water and 10 sediment samples were collected from the 

small stream east of the site and from the stream west of the site during the Phase II investigation. During 

Phase II one additional groundwater monitoring well was installed. Groundwater samples were then 

collected from 13 monitoring wells (one of the previous wells was damaged and not sampled). During the 
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well installation, split-spoon samples were collected to characterize the subsurface lithology. Ecological 

investigations were also conducted during Phase II to assess conditions on site. Included in the 

investigation were terrestrial vegetation, fish, benthic invertebrate, and mammal surveys. 

A summary of the analytical data collected during the RFI is included in Appendix I 

3.6.2.4 Feasibility Study 

The RFI concluded that a significant threat to human health and the environment may exist in the future 

through potential contaminant exposure via groundwater and recommended remedial action. In response 

to the recommendations of the RFI Report, a CMS was prepared. The remedial objectives outlined 

included the removal of any remaining contamination sources (i.e., leaching wells and surrounding soils) 

and the limitation of further migration of the contaminant plume in the groundwater. The recommended 

RA for Site 9 consisted of the excavation and thermal treatment of contaminated soils (estimated 1,100 

cubic yards), offsite disposal of excavated waste materials, and the installation of a contaminated 

groundwater extraction and treatment system. 

3.6.2.5 Design Verification Study 

Following issuance of the draft CMS, plan preparation was initiated for the removal of potential sources of 

groundwater contamination. In order to further characterize the site and prepare remediation plans a field 

investigation was undertaken. The results of this Design Verification Study were used in the preparation 

of preliminary plans related to removal of groundwater contaminant sources. 

From a review of NSWC-White Oak drawing files, 20 leaching well and leaching field locations were 

identified within Site 9. Following field investigations of the status of each location (to deterrnine if a 

leaching well had been removed or remained at the facility), subsurface soil or waste sampling was 

conducted. The sampling and analysis was then used to characterize the nature of contamination within 

each leaching well (if intact) and in the soils in the vicinity of both intact and removed leaching wells and 

leaching fields. Additional~.sampling and analysis was performed in the vicinity of contaminated areas to 

define the extent of any. contaminant migration. These results were then used to define the source 

removal action required at Site 9. 

An attempt was made to locate all site leaching wells, fields, and associated piping through the review of 

existing facility drawings and use of geophysical survey equipment. Those leaching wells that were 

uncovered or exposed were subject to direct sediment sampling within the well. At locations where no 

well could be identified, a sample of the subsurface soil was collected from a soil boring located at or 
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immediately downgradient of the suspected leaching well location. Following the analysis of all samples, 

four additional soil borings were advanced in the vicinity of one representative leaching well which 

contained significant contamination (Leaching Well 9). 

An EM and magnetometer survey of Site 9 was completed to determine the location of leaching wells and 

associated piping. EM surveys were conducted in all areas where leaching wells were suspected to exist 

but could not be located. A 20 foot by 20 foot survey grid was centered around the reported location of 

the leaching wells. An EM-38 was used to measure the ground conductivity in the immediate vicinity of 

the instrument to a depth of approximately 10 feet. Any locations exhibiting anomalous readings were 

staked and further investigated by hand augering or excavation. Magnetometers were also used to aid in 

the location of site leaching wells and piping. 

The manhole leading to one intact leaching well (LW-5) was located during the EM survey of Site 9. 

Several locations (LW-2, LW-10, LW-11, LW-13, LW-14, LW-15, LW-16, LW-17, LW-19) showed 

significant EM anomalies, but upon further investigation, the readings were determined to be 

miscellaneous subsurface metallic debris. At locations LW-8, LW-3, LW-12, and LW-4, hand augering and 

excavation were unsuccessful in locating the sources of the significant anomalies identified nor the 

existence of a leaching well. The remainder of Site 9 showed no significant EM anomalies. Based on 

these results, LW-1 and LW-9 appear to be the only remaining intact leaching wells present at the site. 

However, the field investigation was unable to verify the existence of LW-8, LW-3, LW-12, and LW-4. 

Two leaching wells (LW-1 and LW-9) were sampled to determine if the sediments/soils in each well were a 

source of contamination. See Figure 3-6 for leaching well locations. Leaching well conditions, well fill 

materials, soil types, and PID readings at each location were noted in the field log book. One sample was 

collected from each leaching well and analyzed for TCL VOCs, TCL SVOCs, TKN, TAL metals plus 

cyanide, pH, and nitroaromatic and nitrosamine compounds. 

Eighteen soil borings were completed in the vicinity of suspected leaching well locations. The borings 

were used to collect soil samples from the expected bottom of the leaching well (lo-15 feet below ground 

surface). Continuous split-spoon sampling occurred along the entire boring depth. A lithologic description 

was made of each split-spoon sample and a complete log of each boring was maintained. 

One sample was collected from each soil boring. The sampling was based on obvious indications of 

contamination, such as staining, elevated PID readings, or bottom of borehole. Each sample was 

analyzed for TCL VOCs, TCL SVOCs, TKN, TAL metals plus cyanide CN, pH, and nitroaromatic and 
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,z -.A._ nitrosamine compounds. In addition, one duplicate sample was taken during the initial round of sampling 

to verify laboratory performance. 

In addition to samples collected for chemical analysis, two subsurface soil samples (09-SBO9A-0406, 

09-SBO9C-0608) were collected for determination of geotechnical parameters which would aid in the 

selection of a soil remedial technology, if required. The parameters analyzed included soil classification, 

grain size, and moisture content. These samples consisted of site representative soils collected at 

sampling locations determined in the field. 

In order to determine the depth and lateral extent of contamination which was found to be present in 

leaching well sediment during the initial round of testing, four secondary soil borings (09-SB09A, 13, C, and 

D) were completed within a 15 foot radius of LW-9. See Figure 3-6 for boring locations. Three subsurface 

soil samples were collected from each boring, at shallow, intermediate and deep intervals. Samples were 

collected from depths that exhibited elevated PID readings and/or soil staining. Samples were (analyzed 

for TCL SVOCs, TAL metals plus cyanide CN, and pH. Parameter selection was based upon the results 

of the initial leaching well sampling at LW-9. Only those parameters measured at significant 

concentrations within LW-9 were analyzed in the secondary borings. Continuous split-spoon sampling 

occurred to the end of each boring. A lithologic description was made of each split-spoon sample and a 

complete log of each boring was maintained. 

A summary of the analytical data is included in Appendix I. 

3.6.2.6 Wetland/Forest Stand Delineation 

A wetlands delineation and forest inventory were conducted at Site 9. Wetlands on Site 9 are limited to a 

narrow stream originating near the northwest corner of the site and flowing southward down a steep 

gradient close to the site’s eastern boundary. The stream flows into Paint Branch Creek to the south of 

Site 9, beyond the installation fence. The developed areas within the site occupy a low ridge that lacks 

wetlands. 

Site 9 comprises a mosaic of remnant forest patches, lawns, and parking lots surrounding several small 

buildings and other structures. Most of the forest remnants comprise Oak Hickory Forest dominated by 

upland oaks with a dense understudy of mountain laurel. Forest areas on the east and west sides of 

Site 9 comprise Mixed Deciduous Forest dominated by tulip popular and upland oaks. 
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3.6.2.7 Source Removal Action 

In response to the draft CMS recommendations related to soil contamination at the site, a removal action 

was conducted in October and November of 1996. Two existing leaching wells (LW-1 and LW-9) were 

excavated and disposed offsite. Surrounding soils were also excavated and disposed offsite. Soil 

samples were collected at various stages during the excavation activities to confirm the removal of 

contaminants. 

3.6.2.8 Groundwater Characterization Study 

During May 1997 the existing groundwater monitoring wells were sampled and analyzed for low 

concentration VOCs and SVOCs as well as TAL metals plus cyanide, TCL pesticide/PCBs, and Method 

8330 explosives. 

3.7 SITE 11 - INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

Site 11, Industrial Wastewater Disposal Area 100, contains 13 leaching wells in nine areas that were used 

for wastewater disposal from laboratory activities. The wells are located in an area covering 

approximately 16 acres. The wells are abandoned while the associated supply lines are believed to be in 

place. The wells were used for liquid waste disposal until 1976. Original construction consisted of an 

eight foot diameter, brick or concrete well, approximately nine feet in depth. Each well was accessible 

through a 24 inch diameter manhole cover. One supply line transported wastewater to each well. The 

locations of the leaching wells and the major features of Site 11 have been identified on Figure 3-7. 

Wastes that were disposed at Site 11 include metals, acids, chlorinated and non-chlorinated solvents, 

alcohols, lead, and organic explosive compounds, The IAS reports that an estimated 20,000 gallons of 

waste were disposed in these leaching wells. Both listed and characteristic hazardous wastes are 

believed to have been disposed. 

3.7.1 Physical Characteristics 

Site 11 is entirely urban, lacking natural vegetated areas and forest cover. Information related to 

subsurface conditions is provided in the soil boring logs contained within previous environmental site 

investigation reports. 

A thin layer of the Upland Sand and Gravel (0 to 20 feet thick) overlies the saprolite of the Wissahickon 
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i- Formation at Site 11. The Upland Sand and Gravel thickens to the east and southeast and consists of 

brown silt and red-brown fine to medium sand with some gravel. Clayey silt seams less than 1 foot thick 

and interbedded with fine gravel occur near the base of the unit. The Wtssahickon Formation at Site 11 

consists of the saprolite member, ranging in thickness from 5 to 55 feet, and a deeper weathered schist 

member, encountered in only one deep boring. 

Groundwater is present in the saprolite and bedrock and, to a lesser extent, the Upland Sand and Gravel. 

Groundwater within the saprolite and bedrock units is along fracture zones. A shallow groundwater divide 

transects the site from northwest to southeast, passing approximately through the Main Administration 

Building. Groundwater flow is from the divide toward streams to the northeast and southwest. 

Data from a pumping test at the site indicates that the saprolite layer has a hydraulic conductivity of 

0.13 #day (4.62 x 10-5 cm/set). Slug test data indicate a hydraulic conductivity of 2.84 ft/day (1x10-3 

cm/set) for the saprolite. 

Additional detail related to the physical characteristics of the site are provided in Section 4.0. 

.< ‘, ..\ 3.7.2 Previous lnvestinations 

The earliest site investigation consisted of the IAS, which did not involve any intrusive investigations or 

media sampling. Conducted in 1984, the IAS identified wastes which were potentially disposed at Site 11, 

and the period of time during which the site was active. This information was ascertained through a 

review of the operational history of the site and other relevant documents, plus interviews with facility 

personnel. Subsequent studies have included the following onsite investigative work: 

Previous Investigation Summary - Site 11, Industrial Wastewater Disposal 100 Area 

Study Description 

Confirmation Study, Verification 
-Phase 

Remedial Investigation,(Phase l/II) 

Draft Feasibility Study 

Design Verification Study 

~ Wetland/Forest Stand Delineation 

Date Procedure 

1987 Limited groundwater, surface water, 
sediment, and soil sampling 

198911993 Extensive site characterization and miedia 
sampling, risk characterization 

1993 Analysis of remedial options, risk 
mitigation options 

1995 Focused soil sampling, electromagnetic 
surveys, remedial design analysis 

1995 Identification and delineation of wetlands 
and a forest inventory 
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Study Description Date 

Source Removal Action 1996 

Procedure 

Removal of waste and contaminated soil 
from 5 leaching well locations 

I Groundwater Characterization Study 1997 Sampling and analysis of groundwater at 
all site monitoring wells I 

3.7.2.1 Confirmation Study/Verification Phase 

During the Verification Phase at Site 11, eight monitoring wells were installed and sampled, with samples 

analyzed for VOCs, TLC metals, TOC, TOX, and oil and grease. Results from the groundwater analysis 

indicated that numerous site wells contained elevated levels of VOCs and metals. The areas with the 

highest level of contamination were those downgradient of Buildings 2, 3, and 4, which are located near 

the former leaching well locations. 

3.7.2.2 Remedial Investigation - Phase I 

During the RFI, four piezometers and nine groundwater monitoring wells were installed at the site. All site 

wells were then sampled and analyzed for VOCs, total and soluble metals, TOC, TOX, total dissolved 

solids (TDS), and total suspended solids (TSS). Results indicated that elevated levels of chromium, lead, 

and VOCs (including TCE, TCA, DCE, and DCA) were present in the groundwater. Contamination was 

highest in wells downgradient of Building 2 and 5. 

Three surface water and three sediment samples were collected from the stream west of the site. 

Sediment samples were found to contain elevated levels of SVOCs and metals including chromium and 

lead. The sediment samples were not analyzed for VOCs. One surface water sample was found to 

contain an elevated level of lead. All other parameters were within background levels. Two surface soil 

samples were collected at the site and analyzed for semivolatiles and metals. Sample results indicated 

that no contaminants were present in surface soils. 

Three soil gas surveys were completed at abandoned leaching well locations to determine if VOCs were 

present in the soil. Results of the soil gas survey were inconclusive. 

A summary of the analytical data collected during the RFI is included in Appendix J. 
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.,,,\ 3.7.2.3 Remedial Investigation - Phase II 

During Phase II, five additional monitoring wells were installed at Site 11. Groundwater samples were 

collected and analyzed for metals and VOCs. Analytical results indicated that elevated levels of cadmium, 

chromium, lead, TCE, TCA, DCE and DCA were present. As in the Phase I investigation, the highest 

levels of contamination was found downgradient of Buildings 2 and 5. The area of Building 30 lNas also 

reported to be contaminated. In addition to groundwater sampling, slug tests and one pumping test were 

performed. Three monitoring wells were abandoned during this phase of the site investigation. 

Three surface water and three sediment samples were collected from the stream west of the site at the 

same locations as used during the Phase I investigation. The samples were collected in an effort to 

determine a trend of contamination with time. Samples were analyzed for VOCs, SVOCs, and metals. No 

significant contaminant concentrations were found in the surface water. Elevated levels of cadmium, 

chromium, and lead were found in the sediment samples. No SVOCs were detected in these sediment 

samples. 

During both the Phase I and Phase II sediment sampling activities, the largest sediment contaminant 

concentrations were found at sampling locations nearest the property limits of the facility. These results 

may indicate that an upgradient source may exist for these contaminants. 

A summary of the analytical data collected during the RFI is included in Appendix J 

Ecological investigations were also conducted during Phase II to assess conditions on site. Included in 

the investigation were terrestrial vegetation, fish, benthic invertebrate, and mammal surveys. 

3.7.2.4 Feasibility Study 

,- -._ 

The RFI concluded that a significant threat to human health and the environment may exist in the future 

through potential exposure to volatile organic contaminants via groundwater. In response to the 

recommendations of the RFI Report, a CMS was prepared. The remedial objectives outlined included the 

removal of any remaining contamination sources (i.e., leaching wells and surrounding soils) and the 

limitation of further migration of the contaminant plume in the groundwater. The recommended RA for Site 

11 consisted of the excavation and thermal treatment of contaminated soils (estimated 500 cub:lc yards), 

offsite disposal of excavated waste materials, and the installation of a contaminated groundwater 

extraction and treatment system. 
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3.7.2.5 Design Verification Study 

Following issuance of the draft CMS, plan preparation was initiated for the removal of potential sources of 

groundwater contamination In order to further characterize the site and prepare remediation plans, a field 

investigation was undertaken. The results of this Design Verification Study were used in the preparation 

of preliminary plans related to removal of groundwater contaminant sources. 

From a review of NSWC-White Oak drawing files, 13 leaching well locations were identified within Site II. 

Following field investigations of the status of each leaching well (to determine if a leaching well had been 

removed or remained at the facility), subsurface soil or waste sampling was conducted. The sampling and 

analysis was then used to characterize the nature of contamination within each leaching well (if intact) and in 

the soils in the vicinity of both intact and removed leaching wells. Additional sampling and analysis was 

performed in the vicinity of contaminated areas to define the extent of any contaminant migration. These 

results were then used to define the source removal action required at Site 11. 

An EM survey of Site 11 was completed to determine the location of leaching wells or lines leading to a 

removed leaching well. EM surveys were conducted in three areas where leaching wells were suspected to 

exist but could not be located. The three survey grids were centered around the reported location of the 

leaching wells. EM results were noted at each grid point (at 20-foot spacings) and results were recorded. A 

Geonics EM-31 Terrain Conductivity Meter was used to measure the ground conductivity in the immediate 

vicinity of the instrument to a depth of approximately 10 feet. Readings from this instrument were recorded at 

two positions at each grid point (with the EM-31 pointing north-south and again pointing east-west). Any 

anomalous readings between grid points were noted and investigated further with the EM instrument. 

The manhole leading to one intact leaching well (LW-4) was located during the EM survey of Site 11. This 

leaching well was subsequently sampled. The remainder of Site 11 showed no significant EM anomalies 

which may indicate buried objects. No indications of buried lines leading to leaching wells were noted during 

the surveys. The existing intact leaching wells present at the site (LW-2, LW-4, LW-6, LW-7, LW-12, and 

LW-13) appear to be the only leaching wells remaining at the site. The other leaching wells appear to have 

been removed, as no surf&e or subsurface indications were located during this investigation. EM Survey 

results are included in Appendix J. 

Four individual leaching wells (LW-2, LW-4, LW-12, and LW-13) were sampled to determine if the 

sediments/soils in and around the well were a source of contamination. Leaching well locations are shown 

on Figure 3-7. Leaching well conditions, well fill materials, soil types, and PID readings at each location were 

noted in the field log book. One sample was collected from each leaching well (4 samples total) and 
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,‘e, analyzed for TCL VOCs, TCL SVOCs, TKN, TAL metals plus cyanide, pH, and nitroaromatic and nitrosamine 

compounds. 

Three initial hand auger borings (1 l-LW03, ll-LW06, 1 l-SB07) were taken at locations of sluspected 

leaching wells that were inaccessible to a drill rig. The locations of these borings were determined based on 

a review of site drawings. The borings at LW-3 and LW-6 were manually advanced with a stainless steel 

hand auger assembly to a depth of 10 to 12 feet. This depth was chosen in an attempt to sample soil near 

the bottom of the suspected leaching wells. The boring at LW- 7 was mechanically advanced, using a 

powered auger, to a depth of only seven feet. Auger refusal occurred at this depth. Visual observations of 

the subsurface material were recorded in the field log book. In addition to hand auger borings, six initial soil 

borings were completed in the vicinity of suspected leaching well locations. The borings were used to collect 

soil samples from expected depth of the leaching well (10 to 15 feet below ground surface). Continuous split- 

spoon sampling occurred along the entire boring depth. A lithologic description was made of each 

split-spoon sample and a complete log of each boring was maintained. 

,A .. 

One sample was collected from each hand auger and soil boring. The sampling was based on obvious 

indications of contamination, such as staining, elevated PID readings, or bottom of borehole. Each 

sample was analyzed for TCL VOCs, TCL SVOCs, TKN, TAL metals plus cyanide, pH, and nitroaromatic 

and nitrosamine compounds. 

In addition to samples collected for chemical analysis, two subsurface soil samples (II-SBO2D-0608, 

1 I-SB13D-1012) were collected for determination of geotechnical parameters which would be important to 

the selection of a potential soil treatment remedial technology. The parameters analyzed included soil 

classification, grain size, and moisture content. These samples consisted of site representative soils 

collected at sampling locations determined in the field. 

In order to determine the depth and lateral extent of contamination which was found to be present in 

subsurface soils during the initial round of testing, four secondary soil borings (1 l-SB13A, B, C, and D) 

were completed within a 15 foot radius of LW-13 and three secondary soil borings (1 I-SB02B, C, and D) 

were completed within a 15 foot radius of LW-2. Three subsurface soil samples were collected from each 

boring, at shallow, intermediate, and deep intervals. Samples were collected from depths that exhibited 

highest PID readings and/or soil staining. The locations of secondary soil borings are shown on Figure 3- 

7. Continuous split-spoon sampling occurred to the end of each boring. A lithologic description was made 

of each split-spoon sample and a complete log of each boring was maintained. In addition, one hand 

auger boring (1 lSB02A) was completed upgradient of LW-2 as part of the secondary round of sampling. 

The hand auger boring was conducted due to the inaccessibility of the drilling equipment. This hand 
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auger boring was manually advanced 10 feet. Visual observations were made to identify the subsurface 

material and were recorded in the field log book. The location of this boring is shown in Figure 3-7. 

Three samples were collected from each secondary hand auger and soil boring (24 samples total) in the 

vicinity of LW-2 and LW-13. The samples were collected based on obvious indications of contamination, 

such as staining or elevated PID readings. Samples were analyzed for TCL SVOCs, TAL metals plus 

cyanide, and pH. Parameter selection was based upon the results of the initial leaching well sampling at 

LW-2 and LW-13. Only those parameters measured at significant concentrations within LW-2 and LW-13 

were analyzed in the secondary borings. In addition, two duplicate samples were taken during the 

secondary round of sampling to verify laboratory performance. 

A summary of the analytical data is included in Appendix J. 

3.7.2.6 Wetland/Forest Stand Delineation 

A wetland delineation and forest inventory were conducted at Site 11 during the Design Verification Study. 

Site 11 does not contain wetlands as defined in 33 CFR 328 and meeting delineation criteria in the 1987 

Corps of Engineers Wetlands Delineation Manual (USCOE, 1987). In addition, Site 11 does not contain 

other areas regulated under Section 404 of the CWA or the Maryland Nontidal Wetlands Protection Act. 

Site 11 is entirely urban, lacking natural vegetated areas that could potentially contain wetlands. 

Site 11 lacks forest cover, therefore no forest inventory was completed. 

3.7.2.7 Source Removal Action 

In response to the draft CMS recommendations related to soil contamination at the site, a removal action 

was conducted in October and November of 1996. Five existing leaching wells (LW-2, LW-4, LW-5, LW- 

12, and LW-13) were excavated and disposed offsite. Surrounding soils were also excavated and 

disposed offsite. Soil samples were collected at various stages during the excavation activities to confirm 

the removal of contaminants. 

3.7.2.8 Groundwater Characterization Study 

During May 1997 the existing groundwater monitoring wells were sampled and analyzed for low 

concentration VOCs and SVOCs as well as TAL inorganics, cyanide, TCL pesticide/PCBs, and Method 

8330 explosives. In addition, four new permanent and four temporary wells were installed and sampled. 

These wells were placed in areas believed to be potential property reuse locations. 
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3.8 BACKGROUND SAMPLING 

Background samples have been collected for all media on and/or in the vicinity of the NSWC-White Oak 

facility during the previous investigations. It is believed that a sufficient database has been established to 

characterize regional background conditions. The locations of the previous background sampling 

locations are provided on Figures 3-8 and 3-9. 

3.8.1 Surface Soil 

Ten surface soil samples were collected during the background characterization study in the Fall1 of 1997. 

The analytical results are provided in Appendix K. The samples were collected from areas believed to not 

have been impacted by activities on the base. 

3.8.2 Subsurface Soil 

, ‘._ 

Three background subsurface soil samples (BG-01-0506, BG-02-0506 and BG-03-0506) were collected in 

the vicinity of Sites 8, 9, and 11 during the design verification study. Ten additional subsuirface soil 

samples were collected during the background investigation in the Fall of 1997. The samples were 

collected from areas believed to not have been impacted by activities on the base. The analytical results 

are provided in Appendix K. 

3.8.3 Surface Water/Sediment 

Three surface water/sediment samples were collected from Paint Branch Creek during Phase I and Phase 

II of the RFI. These samples were used to characterize background conditions during the previous RFI 

work but will excluded from the surface water/sediment database for the purposes of this investigation. 

Instead, seven surface water/sediment samples (BG-SW/SD-05, 08, 12, 13, 15, and 16) collected during 

the background characterization study in the Fall of 1997 will be used to characterize background stream 

characteristics. The samples were collected from streams within the Paint Branch Creek watershed, 

upstream of the NSWC-White Oak property. The analytical results are provided in Appendix K. 

3.8.4 Groundwater 

Two background groundwater monitoring wells were installed at NSWC-White Oak during Phase I and II 

of the RFI (BGW16 and BGW40). These wells have been sampled on four occasions. In addition, three 

new background groundwater monitoring wells (BGWl 00, BGWl 01, and BGW102) have been installed on 
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the NSWC-White Oak property. These new wells were sampled during November 1997. The analytical 

results obtained from the background groundwater monitoring wells are provided in Appendix K. 
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4.0 FIELD INVESTIGATION PROGRAM 

This section outlines the field investigation program for the RFI at NSWC-White Oak. Section 4.1 

summarizes the field investigation activities to be performed for this investigation. Section 4.2 lpresents 

the site-specific investigation activities, identifying the types, quantities, locations, and analyses of 

samples. Section 4.3 describes the methodologies for the field investigation activities, and Section 4.4 

presents field sampling methodologies. Section 4.5 discusses the number and types of quality control 

samples to be collected for this investigation. Section 4.6 provides a schedule for the completion of field 

investigation activities. 

4.1 FIELD INVESTIGATION SUMMARY 

The following field investigation activities will be performed for this investigation: 

. 

. 

. 

. 
, I.. 

. 

. 

. 

. 

. 

. 

. 

. 

Fracture trace analysis 

Azimuthal resistivity surveying 

Geologic mapping 

EM geophysical surveying 

Monitoring well installation 

Specific capacity testing 

Water level measurements 

Groundwater sampling 

Surface and subsurface soil sampling 

Surface water sampling 

Sediment sampling 

Radiological and Background radiological sampling 

In addition, pumping tests may be performed if significant groundwater contamination which would warrant 

treatment is found. Pumping test data would then be used for RA evaluations. 

Table 4-l summarizes the number of samples and the number of quality assurance and quality control 

samples to be collected for this investigation. A total of 64 surface soil samples (O-6”) 46 subsurface soil 

samples (>6”), 556 groundwater samples, 37 surface water samples, and 37 sediment samples will be 

collected for this investigation. The groundwater samples will be collected from both shallow and deep 

_; --. wells in order to determine if contaminant migration has resulted in contamination of deeper aquifers. 
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TABLE 4-l 

SAMPLING PROGRAM SUMMARY 
NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

Environmental Samples 
Media Site Paint Subtotal QAlQC Samples Total 

2 3 4 7 8 9 11 Branch Duplicate 
Creek 

Soil 

Surface (O-6”) 26 ‘15 10 7 6 0 0 0 64 7 71 

Subsurface (~6”) IO 7 10 13 6 0 0 0 46 5 51 

Groundwater 44 56 140 32 32 132 120 0 556 56 612 

Surface Water 14 5 0 0 0 9 4 5 37 4 43 

Sediment 14 5 0 0 0 9 4 5 37 4 43 

Background 0 0 0 0 0 0 0 0 40"' 4 44 
Radiological 

(1) Background radiological samples collected from non-site locations (IO/media) 



vi 

i 

Investigations to date have only examined the surficial aquifer. In addition, 22 radiological samples and 40 

background radiological samples will be collected. 

4.2 SITE-SPECIFIC FIELD INVESTIGATION 

This section describes the site-specific field investigation activities for each site. Methodologies for field 

investigation activities and field sampling are described in Section 4.3 and 4.4, respectively, and in the 

Master WP. 

4.2.1 Site 2 -Apple Orchard Landfill 

Data gaps and investigation rationale for Site 2 are provided in Table 4-2. Sampling locations, sample 

identification numbers, and analyses for Site 2 are summarized in Table 4-3. Sampling locations are 

illustrated on Figure 3-I. 

,. .-_ 

Prior to beginning sampling activities at the site, a surface sweep of the site area will be performed to 

check for elevated levels of radium and uranium-related radionuclides (based on historic information, 

these radionuclides may have been used in early experiments at the base). The survey will be performed 

by and in accordance with procedures to be identified by the Navy’s Radiological Affairs Support Office 

(RASO). Where elevated levels of radionuclides are identified during the field surveys, the suite of 

analyses for soil and groundwater samples will be expanded to include radionuclides. 

Twenty-six surface soil and IO subsurface soil samples will be collected at Site 2. Twenty-four surface 

soil samples will be collected from hand auger borings on the surface of and along the perimeter of the 

landfill. Two surface soil samples will be collected from the proposed well borings at the base of the 

landfill. Surface soil samples will be collected from 0 to 6 inches. Eight subsurface soil samples will be 

collected from hand auger borings along the perimeter of the landfill. Two subsurface soil samples will be 

collected from the two proposed well borings at the base of the landfill. Subsurface soil samples will be 

collected at an interval between 6 inches to IO feet or at the water table, if shallower than IO feet. Six 

surface soil samples (255120-125) will be collected for PCB analyses only, to delineate an area of PCB 

contamination along Perimeter Road. The remaining soil samples from Site 2 will be analyzecl for TCL 

VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, and explosives (Method 6330). 

- . .._ 

Eleven groundwater samples will be collected at Site 2 during each of four quarterly rounds from five 

existing monitoring wells (2GW30, 2GW31, 2GW32, 2GW45, and 2GW76) and six proposed monitoring 

wells (2GW100, 2GWI01, 2GW102, 2GWI03, 2GWI04, and 2GWI05) for determination of exteint of TCE 

contamination. The locations of the six proposed monitoring wells are shown on Figure 3-,I, and a 
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TABLE 4-2 

INVESTIGATION RATIONALE 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

SOIL 

Data Gap/Need Investigation Number of Samples Per 
Activity Locations Location 

Location/Depth Analysis 

--.- 
Nature and extent of contamination. ’ Soil sampling 
beyond limit of landfill 

IO 2 Along perimeter of landfill/ TCL VOC, SVOC, Pesticides, PCBs 

Surface (O-6”) and subsurface (6”-IO’) TAL Metals plus CN 

Exnlosives (Method 8330) 
Human health risk and ecological 10 1 
risk data 

On surface of landfill/Surface (O-6”) 

Extent of PCB contamination along 
Perimeter Road 

soi, Sampling 6 1 Surface (0 - v) PCBs 

t?mn, I.ll-i\A,lTCC) 

camera ana verucai exrenr or 1 uz brounawarer samprrng 11 4 5 txtsttng mofrrturrrrg we115 ILL VVL, avvb,, resucraes, rLtrs 
contamination 6 Proposed monitoring wells TAL Metals plus CN 

P 
b 

Explosives (Method 8330) 

Human health risk data 

Hydrogeologic characterization Water level 
measurement 

Slug tests 

13 

6 

1 5 Existing monitoring wells Potentiometric surface contouring 

5 Proposed monitoring wells 

3 Stream gauges 

1 New wells 

SURFACE WATER 

Bedrock fracture 
mapping 

1 NA Sitewide Fracture trace analysis 

Nature and extent of contamination Surface water 12 1 5 along drainage west of Site 2 TCL VOC, SVOC, Pesticides, PCBs 

Human health and ecological risk sampling 7 along drainage south of Site 2 TAL Metals plus CN 
data Outfall surface water 2 1 2 NPDES outfalls southwest of Site 2 TSS/TDS 

sampling Explosives (Method 8330) 

SEDIMENT 

Nature and extent of contamination Sediment sampling 
Human health and ecological risk 

12 

2 

1 5 along drainage west of Site 2 TCL VOC, SVOC, Pesticides, PCBs 

7 along drainage south of Site 2 TAL Metals plus CN 

1 2 NPDES outfalls southwest of Site 2 TOC, Grain size 

Explosives (Method 8330) 



~ 

SOIL 

TABLE 4-3 

SITE SAMPLING PROGRAM 
SITE 2 - APPLE ORCHARD LANDFILL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 4 

Sample Analysis 

Depth Target Compound List (TCL) TAL(6) TCLP(8) 

(feet VOCs(3) SVOCs(4) Pesticides/ Metals plus Metals Explosives TOC(9) TSSI Grain 
bgs(*)) PCBSW CN(7) (Method TDS(10) Size 

8330) 

2SSlOO-01-00 2SSlOO-01-00 2SBlOO/ 2SBlOO/ o-o.5 o-o.5 . ... . . l l .. . . 

2GWlOO 2GWlOO 
2SUlOO-ox-00 2SUlOO-ox-00 2SBlOO/ 2SBlOO/ 0.510 0.510 ...... . . . . . . 

2GWlOO 2GWlOO 
..c .< ..C.< 
.," .," 

2ss101-01-00 2ss101-01-00 2SBlOl/ 2SBlOl/ o-o.5 o-o.5 .. . . l l . ... . . 

2GWlOl 2GWlOl 
2SUlOl-ox-00 2SUlOl-ox-00 2SBlOl/ 2SBlOl/ 0.5-l 0 0.5-l 0 . ...... . . . . . .tz. ,, '?Z. ,, 

2GWlOl 2GWlOl ., ., 

2ss102-01-00 2ss102-01-00 2SB102 2SB102 o-o.5 o-o.5 ....... . . . . . . t t 

2su102-o>.-- , --- 2su102-ox-00 2SB102 0.5-10 ...... 

2SS103-01-00 2SSlO3-01-00 i 2SB 2SB103 o-o.5 ...... 

2su103-ox-00 2SB103 0.5-10 ...... 

2SS104-01-00 2SB104 o-o.5 ...... 

2su104-ox-00 2SB104 0.5-10 ...... 

2ss105-01-00 2SB105 o-o.5 ...... 

2su105-ox-00 2SBl05 0.5-10 ...... 

2SS106-01-00 2SB106 o-o.5 ...... 

2SU106-OX-00 2SB106 0.5-10 ...... 

2ss107-01-00 2SB107 o-o.5 l ..... 

2su107-ox-00 2SB107 0.5-10 ... e .. 

2SS108-01-00 1 2SB108 o-o.5 ...... 

2SU108-OX-00 1 2SB108 0.5-10 ...... 

2SS109-01-00 1 2SB109 o-o.5 ...... 



TABLE 4-3 

SITE SAMPLING PROGRAM 
SITE 2 - APPLE ORCHARD LANDFILL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 4 

Sample ID(l) 

Sample Analysis 

Sample Depth Target Compound List (TCL) TAL(6) TCLP(8) 

Locatibn , (feet VOCs(3) SVOCs(4) Pesticides/ Metals plus Metals Explosives TOC(g) TSSI Grain 
bgs(*)) PCBs(5) CN(7) (Method TDS(lg) Size 

SOIL (Continued) 

2su109-ox-00 2SB109 0.5-10 . . . . . 

2SSllO-01-00 2SSllO o-o.5 . . . . . 

2SSlll-01-00 2SSlll o-o.5 . . . . . 

2ss112-01-00 2ss112 o-o.5 . . . . . 

2ss113-01-00 2SS113 o-o.5 . . . . . 
P 
cn 

2ss114-01-00 2SS114 o-o.5 . . . . . 

2ss115-01-00 2ss115 o-o.5 . . . . . 

2SS116-01-00 2SS116 o-o.5 . . . . . 

2ss117-01-00 2SS117 o-o.5 . . . . . 

2SS118-01-00 2SS118 o-o.5 . . . . . 

2ss119-01-00 2ss119 o-o.5 . . . . . 

2ss120-01-00 2ss120 o-o.5 . 

2ss121-01-00 2ss121 o-o.5 . 

2ss122-01-00 2ss122 o-o.5 . 

2SS123-01-00 2SS123 o-o.5 . 

2SS124-01-00 2SSl24 o-o.5 . 

2SSl25-01-00 2SS125 o-o.5 . 

GROUNDWATER”” 

2GW30-00-01 2GW30 -- . . . . . 

2GW31-00-01 2GW31 -- . . . . . 

2GW32-00-01 2GW32 -- * . . . . 

2GW45-00-01 2GW45 -- . . . . . 

2GW76-00-01 2GW76 -- . . . . . 



i 

Sample ID(l) 

P 
4 

TABLE 4-3 

SITE SAMPLING PROGRAM 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 3 OF 4 

Sample Analysis 

Sample Depth Target Compound List (TCL) TAL(8) TCLP(8) 

Location, , (feet VOCs(3) SVOCs(4) Pesticides/ Metals plus Metals Explosives TOC(8) TSSI Grain 
bgs(*)) PCBs(8) CN(7) (Method TDS(18) Size 

8330) 

GROUNDWATER (Continued) 

2GWlOO-00-01 1 2GWlOO 1 -- . . . . . .-- I I I 
I 

2GWlOl-00-01 1 2GV VI01 -- . . . . . 
1 

2GW102 -00-01 1 2GW102 -- . . . . . 

2GW103-00-01 2GW103 -- . . . . . 

2GW104-00-01 2GW104 -- . . . . . 

2GW105-00-01 2GW105 1 -- . . . . I I . I I I I 
SURFACE WATER 

. . . . . - -. --. .-- . 
3-01 2SWlOl -- . . . . . . 
3-01 2sw102 -- . . . . . . 
3-01 2SW103 -- . . . . . . 
n-01 2SW104 -- . . . . . . 

1105 -- . . . . . . 
t 2SW106-00-01 I I 2SW106 -- . l . . . . 

I 

2SW107-00-01 2SW107 -- . . . . . . 

2SW108-00-01 2SW108 -- . . . . . . 

2sw109-00-01 2sw109 -- e 0 * e . . 

2sw110-00-01 2SWllO -- . . . . . . 

2SWlll-00-01 2SWlll -- . . . . . . 

2sw112-00-01 Outfall -- . . . . . . 
-?e\*,**C) t-W-3 A4 L3VV I I .P"v-v I Cutfali I r . . . . . 

?T 
\I 

8 
SEDIMENT 

a 1 2SDlOO-00-01 1 2SDlOO 1 -- . . . . . . . 8 



Sample ID(l) 

TABLE 4-3 

SITE SAMPLING PROGRAM 
SITE 2 - APPLE ORCHARD LANDFILL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 4 OF 4 

Sample Analysis 

Sample Depth Target Compound List (TCL) TAL(8) TCLP(8) 

Location , 
bbf%) 

VOCs(3) SVOCs(4) Pesticides/ Metals plus Metals Explosives TOC(8) TSSI Grain 
PCBs(5) CN(7) (Method TDS(10) Size 

8330) 

SEDIMENT (Continued) 

2SDlOl-00-01 2SDlOl -- ....... 

2SD102-00-01 2SD102 -- ....... 

2SD103-00-01 2SD103 -- ....... 

2SD104-00-01 2SD104 -- ....... 

2SD105-00-01 2SD105 -- ....... 
P 
do 

2SD106-00-01 2SD106 -- ....... 

2SD107-00-01 2SD107 -- ....... 

2SD108-00-01 2SD108 -- ....... 

2SD109-00-01 2SD109 -- ....... 

2SDllO-00-01 2SDllO -- ....... 

2SDlll-00-01 2SDlll -- ....... 

2SD112-00-01 Outfall -- ....... 

2SD113-00-01 Outfall -- ....... 

. 

(1) 

(2) 
(3) 

(41 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

To be analyzed. 

“-0X” denotes split-spoon number or hand auger beginning sample depth. 
Below ground surface. 
Volatile organic compounds. 
Semivolatile organic compounds. 
Polychlorinated biphenyls. 
Target analyte list 
Cyanide. 
Toxicity characteristic leachate procedure. 
Total organic carbon. 
Total suspended solids/Total dissolved solids. 
Repeated for 4 quarters with last 2 numbers of sample ID changed from -01 to -02, -03, -04 



,” -. description of monitoring well installation is provided in Section 4.3.5. The shallow monitoring wells 

2GW100, 2GW101, 2GW103, and 2GW105 will be screened to intersect the water table, and the deep 

monitoring wells 2GW102 and 2GW104 will be installed with at least a 5 to 10 foot separation between the 

top of the screen of the deep well and the bottom of the screen of the adjacent shallow well. In the event 

that the thickness of the water table aquifer (in most cases, the Coastal Plain deposits) is limited to the 

point that an adequate separation between the well screens cannot be achieved within the aquifer, the 

deep well will be installed within the upper portion of the next significant water-bearing unit down, i.e., the 

fractured bedrock aquifer. Groundwater samples will be analyzed for TCL VOCs, SVOCS, pesticides, 

PCBs, TAL metals plus cyanide, and explosives (Method 8330). All new wells will be slug tested, to 

provide information regarding the hydraulic characteristics of the screened formations. 

A minimum of 14 surface water samples will be collected at Site 2. Five samples will be collected from the 

drainage west of the landfill, and seven samples will be collected from the drainage south of the landfill 

(Figure 3-l). Two samples will be collected from NPDES outfalls south of the site. In addition, a visual 

inspection of the landfill area will be performed and any seeps identified emanating from the landfill will be 

sampled. Surface water samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals 

plus cyanide, explosives (Method 8330), and TSSITDS. 

A minimum of 14 sediment samples will be collected at Site 2. Five samples will be collected from the 

drainage west of the landfill, and seven samples will be collected from the drainage south of the landfill. 

(Figure 3-l). Two samples will be collected from NPDES outialls south of the site. Sediment sarnples will 

be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, explosives (Method 

8330), TOC, and grain size. 

4.2.2 Site 3 - Pistol Ranqe Landfill 

Data gaps and investigation rationale for Site 3 are provided in Table 4-4. Sampling locations,, sample 

identification numbers, and analyses for Site 2 are summarized in Table 4-5. Sampling locations are 

illustrated on Figure 3-2. 

c_ 

Prior to beginning sampling activities at the site, a surface sweep of the site area will be performed to 

check for elevated levels of radium and uranium-related radionuclides (based on historic infiormation, 

these radionuclides may have been used in early experiments at the base). The survey will be performed 

by and in accordance with procedures to be identified by the Navy’s Radiological Affairs Supplort Office 

(RASO). Where elevated levels of radionuclides are identified during the field surveys, the suite of 

analyses for soil and groundwater samples will be expanded to include radionuclides. 

019803/P 4-9 CT0 0298 



P 
2 

TABLE 4-4 

INVESTIGATION RATIONALE 
SITE 3 - PISTOL RANGE LANDFILL 

NSWC - WHITE OAK, SILVER SPRING MARYLAND 

Data Gap/Need Investigation Number of Samples Per Location/Depth Analysis 
Activity Locations Locations 

SOIL 

Nature and extent of contamination Soil sampling 7 2 Along perimeter of landfill I TCL VOC, SVOC, Pesticides, PCBs 
beyond limit of landfill Surface (O-6”) and subsurface (6”-10’) TAL Metals plus CN 
Human health risk and ecological 8 1 On surface of landfill /Surface (O-6”) Explosives (Method 8330) 
risk data 

i 
GROUNDWATER 

Nature and extent of Groundwater sampling 14 4 7 Existing monitoring wells TCL VOC, SVOC, Pesticides, PCBs 
contamination 7 Proposed monitoring wells TAL Metals plus CN 

Explosives (Method 8330) 

Hydrogeologic characterization Water level 16 1 7 Existing monitoring wells Potentiometric surface contouring 

measurement 7 Proposed monitoring wells 

Bedrock fracture 1 NA 2 Stream gauges 

mapping Sitewide Fracture trace analysis 

Slug tests 7 1 New wells 

Pumping test 1 NA To be determined To be determined 

SURFACE WATER 

Nature and extent of contamination Surface water 5 1 3 along drainage west of Site 2 TCL VOC, SVOC, Pesticides, PCBs 
Human health and ecological risk sampling 2 along drainage south of Dahlgren TAL Metals plus CN 
data Road TSS/TDS 

Explosives (Method 8330) 

SEDIMENT 

Nature and extent of contamination Sediment sampling 5 
Human health and ecological risk 
data 

1 3 along drainage west of Site 2 TCL VOC, SVOC, Pesticides, PCBs 
2 along drainage south of Dahlgren TAL Metals plus CN 
Road TOC, Grain size 

Explosives (Method 8330) 



TABLE 4-5 

SITE SAMPLING PROGRAM 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 3 

Sample ID(l) Sample 

Location 

Sample 

Depth 

(feet 
bgs(*)) 

Analysis 

Target Compound List (TCL) TAL(6) 

vocsw svocs(4) Pesticides/ Metals plus Explosives TOC(8) TSSl Grain 
PCBs(5) CN(7) (Method TDS(9) Size 

8330) 

SOIL 

I3SSlOl-01-00 1 3SBlOl/ 1 O-O.5 1 . I . I . 
3GW101 

3SUlOl-ox-00 3SBlOl/ 0.5-10 . . . 

3GWlOl 
3SS102-01-00 3SB102l o-o.5 . . . 

3GW102 
3su102-ox-00 3SB102/ 0.5-10 . . . 

3GW102 
3ss103-01-00 3SB103/ o-o.5 . . . 

3GW103 
3SUlO3-ox-00 

. I . I 

. . 

. . 

. . I 

. I 0 I I I I 

. . I I 

. . 

. I l I 

. . 

. . 



Sample ID(l) Sample 

Location 
j 

SOIL (Continued) 

TABLE 4-5 

SITE SAMPLING PROGRAM 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 3 

Sample 

Depth 

(feet 
bgs(2)) 

Analysis 

Target Compound List (TCL) TAL(6) 

vocs(3) svocs(4) Pesticides/ Metals plus Explosives TOC(8) TSSI Grain 
PCBs(5) CN(7) (Method TDS(g) Size 

8330) 

3SSlll-01-00 3SSlll o-o.5 . . . . . 

3ss112-01-00 3SS112 o-o.5 . . . . . 

3ss113-01-00 3ss113 o-o.5 . . . . . 

3ss114-01-00 3ss114 o-o.5 . . . . . 

2ss115-01-00 2SS115 o-o.5 . . . . . 
P 
1, GROUNDWATER 
N 

C-l SURFACE WATER 

2 3SWlOO-00-01 3SWlOO -- . . . . . . 
a ts 3SWlOl-00-01 3SWlOl -- . . . . . . 



Sample ID(l) 

3SWlO2-00-01 3SW102 -- 
3sw103-00-01 3sw103 -- 
3sw104-00-01 3sw104 -- 

Sample 

Location 

Sample 

Depth 

(feet 
bgs(2)) 

SEDIMENT 

TABLE 4-5 

SITE SAMPLING PROGRAM 
SITE 3 - PISTOL RANGE LANDFILL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 3 OF 3 

Analysis 

Target Compound List (TCL) TAL(6) 

vocs(3) svocs(4) Pesticides/ Metals plus Explosives TOCW TSSI Grain 
PCBs(5) CN(7) (Method TDS(9) Size 

8330) 
. . . . . . 

. . . . . . 

. . . . . . 

3SDlOO-00-01 3SDlOO -- ....... 

3SDlOl-00-01 3SDlOl -- ....... 

3SD102-00-01 3SD102 -- ....... 

f 

T; 
3SD103-00-01 3SD103 -- ....... 

I 3so104-00-01 3SD104 , -- , ...... . I I 

: 
:a< 

-z , 

. To be analyzed. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

“-0X” denotes split-spoon number or hand auger beginning sample depth. 
Below ground surface. 
Volatile organic compounds. 
Semivolatile organic compounds. 
Polychlorinated biphenyls. 
Target analyte list. 
Cyanide. 
Total organic carbon. 
Total suspended solidsfTotal dissolved solids. 
Repeated for 4 quarters with last 2 numbers of sample ID changed from -01 to -02, -03, -04. 



Fifteen surface soil and seven subsurface soil samples will be collected at Site 3. Eight surface soil 

samples will be collected from the surface of Pistol Range Landfill, and seven surface soil samples will be 

collected from the perimeter of the base of the landfill. Three locations along the perimeter of the landfill 

will be sampled with a hand auger. The remaining locations will be sampled during monitoring well 

installation. Surface soil samples will be collected from 0 to 6 inches. Subsurface soil samples will be 

collected between an interval of 6 inches to 10 feet or at the water table, if shallower than 10 feet. Soil 

samples from Site 3 will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, 

and explosives (Method 8330). 

Fourteen groundwater samples will be collected at Site 3 during each of four quarterly sampling rounds 

from seven existing monitoring wells (3GW17, 3GW18, 3GW19, 3GW47, 3GW77, 3GW78S, and 

3GW78D) and seven proposed monitoring wells (3GW101, 3GW102, 3GW103, 3GW104, 3GW105, 

3GW106, and 3GW107) for determination of nature and extent of contamination. The seven proposed 

monitoring wells will provide groundwater quality data directly downgradient of the landfill. The locations of 

the seven proposed monitoring wells are shown in Figure 3-2 (subject to revision based on site access 

restrictions) and a description of monitoring well installation is provided in Section 4.3.5. The shallow 

monitoring wells 3GW101, 3GW103 , 3GW105 , 3GW106, and 3GW107 will be screened to intersect the 

water table, and the deep monitoring wells 3GW102 and 3GW104 will be installed with at least a 5 to 10 

foot separation between the top of the screen of the deep well and the bottom of the screen of the 

adjacent shallow well. In the event that the thickness of the water table aquifer (in most cases, the 

Coastal Plain deposits) is limited to the point that an adequate separation between the well screens 

cannot be achieved within the aquifer, the deep well will be installed within the upper portion of the next 

significant water-bearing unit down, i.e., the fractured bedrock aquifer. Groundwater samples will be 

analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, and explosives 

(Method 8330). All new wells will be slug tested, to provide information regarding the hydraulic 

characteristics of the screened formations. 

A minimum of five surface water samples will be collected from Site 3 as shown on Figure 3-2. Three 

samples will be collected from the drainage west of the landfill and two samples will be collected from the 

drainage south of Dahlgren Road. In addition, a visual inspection of the landfill area will be performed and 

any seeps identified emanating from the landfill will be sampled. Surface water samples will be analyzed 

for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, explosives (Method 8330) and 

TSSTDS. 

019803/P 4-14 CT0 0298 



A minimum of five sediment samples will be collected from Site 3 as shown on Figure 3-2. Three samples 

will be collected from the drainage west of the landfill and two samples will be collected from the drainage 

south of Dahlgren Road. Sediment samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, 

TAL metals plus cyanide, explosives (Method 8330), TOC, and grain size. 

A pumping test at Site 3 may be performed to collect hydrogeologic data for RA evaluations. The location 

for the pumping test will be determined based on site-specific conditions and additional observation wells 

or piezometers may be installed to support the test. The pumping test will be performed as described in 

the Master FSP (B&R Environmental, 1998). 

4.2.3 Site 4 - Chemical Burial Area 

Data gaps and investigation rationale for Site 4 are provided in Table 4-6. Sampling locations, sample 

identification numbers, and analyses for Site 4 are summarized in Table 4-7. Sampling locations are 

illustrated on Figure 3-3. 

,. ,x. 

Prior to beginning sampling activities at the site, a surface sweep of the site area will be performed to 

check for elevated levels of radium and uranium-related radionuclides (based on historic information, 

these radionuclides may have been used in early experiments at the base). The survey will be performed 

by and in accordance with procedures to be identified by the Navy’s Radiological Affairs Support Office 

(RASO). Where elevated levels of radionuclides are identified during the field surveys, the suite of 

analyses for soil and groundwater samples will be expanded to include radionuclides. 

Prior to monitoring well installation, an azimuthal resistivity survey will be conducted at Site 4. The survey 

will be located south of the four chemical burial areas. The methodology for the azimuthal resistivity 

survey is described in Section 4.3.2. Based on the analysis of the survey, proposed monitoring well 

locations will be adjusted to align with the apparent fracturing in the area to intercept zones of higher 

hydraulic conductivity. 

Ten surface soil samples and 10 subsurface soil samples will be collected from within and/or acljacent to 

the former chemical burial areas at Site 4. All samples will be collected from outside the area planned for 

excavation at the site. At each location a surface soil sample and a subsurface soil sample will be 

collected from 0 to 6 inches and 2 to 4 feet, respectively, using a hand auger. Soil samples will be 

analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, and explosives 

., --_I\, (Method 8330). 

019803/P 4-l 5 CT0 0298 



TABLE 4-6 

INVESTIGATION RATIONALE 
SITE 4 - CHEMICAL BURIAL AREA 

NSWC -WHITE OAK, SILVER SPRING MARYLAND 

SOIL 

Data Gap/Need Investigation 
Activity 

Number of 
Locations 

Samples Per 
Locations 

Location/Depth Analysis 

Nature and extent of contamination Soil sampling 10 2 Within 4 chemical burial areas/ TCL VOC, SVOC, Pesticides, PCBs 
beyond limit of waste Surface (O-6”) and subsurface (2’4’) TAL Metals plus CN 
Human health risk and ecological Explosives (Method 8330) 
risk data 

GROUNDWATER 

Lateral and vertical extent of TCE Groundwater sampling 35 4 21 Existing monitoring wells TCL VOC, SVOC, Pesticides, PCBs 
contamination plume 1 Existing piezometer TAL Metals plus CN 

13 Proposed monitoring wells Explosives (Method 8330) 

Hydrogeologic characterization Water level 35 1 21 Existing monitoring wells Potentiometric surface contouring 
measurement 1 Existing piezometer 

13 Proposed monitoring wells 

SURFACE WATER 

None 

SEDIMENT 

Bedrock fracture 1 
mapping 1 

Slug tests 13 

Pumping Test 1 

NA 0 

NA 
1 

1 

NA 

0 

Sitewide 
South of 4 burial pits 

New wells 

To be determined 

NA 

Fracture trace analysis 
Azimuthal resistivity survey 

To be determined 

None 

None NA 0 0 NA None 



TABLE 4-7 

SITE SAMPLING PROGRAM 
SITE 4 - CHEMICAL BURIAL AREA 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 3 

Sample ID 

Sample Analysis 

Sample Depth Target Compound List (TCL) TAL(6) 

Location (feet vocs(3) svocs(4) Pesticides/ TOC(8) TSSl Grain 
bgs(*)) PCBs(5) 

Metals plus Explosives 
CN(7) (Method TDS(g) Size 

83301 
SOIL 
4SSlOO-01-00 1 4SBlOO 1 O-O.5 1 . . . I . . I I I 
4SUlOO-02-00 1 4SBlOO 1 2-4 1 . . . . . I I 1 

14SU102-0: 

I 

493101 o-o.5 . . . . . 

.-3101 2-4 . . . . . 

l-00 4SB102 o-o.5 . . . . . 

2-00 4SB102 2-4 . l . . . 

4SB103 . o-o.5 I l I . . . . 4ss103-01-00 ______ _ -.- 
4SU103-02-00 4SB103 2-4 . . . . . 
4ss104-01-00 4SB104/ o-o.5 . . . . . 

3GW104 
14SU104-02-00 1 4SB104 1 2-4 1 l 1 l 1 l 1 l 1 l 1 I I I 

4SB105 o-o.5 . . . . . 
._3105 2-4 . . . . . , 

I-00 1 4SB106 o-o.5 . . . . . 

I4SUlO6-O-v, , .-_ 
1 

7-1111 1 4Sl3106 2-4 . . . . . 
3107 o-o.5 . . . l . 

--3107 2-4 . . . . . 

l-00 1 4SB108 o-o.5 * t c e . 

~-I-N-I 1 4SB108 2-4 . . . . . 

4SB109 o-0.5 . . . . . 4ss109-01-00 

4su109-02-00 4SB109 1 2-4 ( . . . . . 1 
GROUN3WATERtg1 
4GWlO-00-01 4GWlO -- . . . . . 
4GWll-00-01 4GWll -- . . . . . J 



TABLE 4-7 

SITE SAMPLING PROGRAM 
SITE 4 - CHEMICAL BURIAL AREA 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 3 

Sample Analysis 
Sample ID Sample Depth Target Compound List (TCL) TAL(6) 

Location (feet vocs(3) svocs(4) Pesticides/ 
bgs(2)) PCEU) 

Metals plus Explosives TOC(8) TSSI Grain 
CN(7) (Method TDS(9) Size 

8330) 

GROUNDWATER (Continued) 
4GWl l A-00-01 4GWllA -- . . . l . 

4GW12-00-01 4GW12 -- . . . . . 

4GW45-48-01 4GW48 -- . . . . . 

4GW49S-00-01 4GW49S -- . l . . . 

4GW49D-00-01 4GW49D -- . . . . . 

4GW50-00-01 4GW50 -- 
4GW51 S-00-01 4GW51S -- . . . . . 

4GW52-00-01 4GW52 -- . . . l . 

4GW13-00-01 4GW13 -- . . . . . 

4GW15-00-01 4GW15 -- . . . . . 

4GW79-00-01 4GW79 -- . . . . . 

4GW80-00-01 4GW80 -- . . . . . 

4GW81 S-00-01 4GW81S -- . . . . . 

4GW81 D-00-01 4GW81D -- . . . . l 

4GW82-00-01 4GW82 -- . . . . . 

4GW89-00-01 4PZ89 -- . . . . . 

4GWlOO-00-01 4GWlOO -- . . . . . 

4GWlOl-00-01 4GWlOl -- . . . . . 

4GW102-00-01 4GW102 -- . . . . . 

4GW103-00-01 4GW103 -- . . . . l 

4GW104-00-01 4GWl04 -- . . . . . 

4GW105-00-01 4GW105 -- . . . . . 

4GW106-00-01 4GW106 -- . . . . . 



TABLE 4-7 

SITE SAMPLING PROGRAM 
SITE 4 - CHEMICAL BURIAL AREA 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 3 OF 3 

Sample 

Depth 

(feet 
b&2)) 

ompound List (TCL) 

Analysis 

I TAL(6) 

I 
Pesticides/ Metals plus Explosives TOC(8) 

PCBs(5) CN(7) (Method T- TSSl T-i Grain 
TDS(9) Site 

I - I 1 8330) 1 I I 

e 
13GWOl-00-01 13GWOl -- . . . . l 

G 
13GW02-00-01 13GW02 -- 

: - 
. . . . . 

13GW03-00-01 13GW03 -- . . . . . 

13GW04-00-01 13GW04 -- . . . . . 

. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

To be analyzed. 

Below ground surface. 
Volatile organic compounds. 
Semivolatile organic compounds. 
Polychlorinated biphenyls. 
Target analyte list. 
Cyanide. 
Total organic carbon. 
Total suspended solids/Total dissolved solids. 
Repeated for 4 quarters with last 2 numbers of sample ID changed from -01 to -02, -03, -04. 



Twenty-nine groundwater samples will be collected at Site 4 during each of four quarterly sampling rounds 

from 18 existing monitoring wells (4GW10, 4GW11, 4GWl lA, 4GW12, 4GW13, 4GW15, 4GW48, 

4GW49S, 4GW49D, 4GW50, 4GW51S, 4GW52, 4GW79, 4GW80, 4GW81S, 4GW81 D, 4GW82, and 

4GWlOO), one existing piezometer (4PZ89), and ten proposed monitoring wells (4GW101, 4GW102, 

4GW103, 4GW104, 4GW105, 4GW106, 4GW107, 4GW108, 4GW109, and 4GWllO) to determine the 

extent of TCE contamination. In addition, two shallow monitoring wells (13GW02, 13GW03) and 1 deep 

well (13GW04) will be installed between Sites 13 and 3 to delineate the extent of groundwater 

contamination in the Site 13 area. These wells will be sampled along with existing wells 13GWO1, 

5GW01, and 5GW02. The locations of the proposed monitoring wells are shown on Figure 3-3, and a 

description of monitoring well installation is provided in Section 4.3.5. The shallow monitoring wells 

4GW102, 4GW104, 4GW108, 4GW109, 4GW110, 13GW02, and 13GW03 will be screened to intersect 

the water table, and the deep monitoring wells 4GW101, 4GW103, 4GW105, 4GW106, 4GW107 and 

13GW04 will be installed with at least a 5 to 10 foot separation between the top of the screen of the deep 

well and the bottom of the screen of the adjacent shallow well. In the event that the thickness of the water 

table aquifer (in most cases, the Coastal Plain deposits) is limited to the point that an adequate separation 

between the well screens cannot be achieved within the aquifer, the deep well will be installed within the 

upper portion of the next significant water-bearing unit down, i.e., the fractured bedrock aquifer. 

Groundwater samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus 

cyanide, and explosives (Method 8330). In addition, if evidence of contaminated soils is discovered at the 

well locations during drilling operations, the potentially contaminated soil samples will be submitted from 

the borings for analysis as per the analytical suite for other soil samples at the site. 

No surface water or sediment samples will be collected at Site 4 since there are no surface water bodies 

of stream traces at the site. 

Slug tests will be performed on all new wells, to provide information regarding the hydraulic characteristics 

of the screened formations. A pumping test at Site 4 may also be performed to collect more detailed 

hydrogeologic data for RA evaluations. Based on the groundwater sampling and analysis, the location for 

the pumping test will be determined based on site-specific conditions, and additional observation wells or 

piezometers may be installed. The pumping test will be performed as described in the Master FSP (B&R 

Environmental, 1998). 
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4.2.4 Site 7 - Ordnance Burn Area 

Data gaps and investigation rationale for Site 7 are provided in Table 4-8. Sampling locations, sample 

identification numbers, and analyses for Site 7 are summarized in Table 4-9. Sampling locatiions are 

illustrated on Figure 3-4. 

Prior to beginning sampling activities at the site, a surface sweep of the site area will be performed to 

check for elevated levels of radium and uranium-related radionuclides (based on historic information, 

these radionuclides may have been used in early experiments at the base). The survey will be performed 

by and in accordance with procedures to be identified by the Navy’s Radiological Affairs Support Office 

(RASO). Where elevated levels of radionuclides are identified during the field surveys, the suite of 

analyses for soil and groundwater samples will be expanded to include radionuclides. 

Prior to monitoring well installation, an azimuthal resistivity survey will be conducted at Site 7. Thle survey 

will be located south of the burn area. The methodology for the azimuthal resistivity survey is described in 

Section 4.3.2. Based on the analysis of the survey, proposed monitoring well locations will be ad,justed to 

align with the apparent fracturing in the area to intercept zones of higher hydraulic conductivity. 

Seven surface and subsurface soil samples will be collected at Site 7. At five locations within the burn 

area, a surface soil sample will be collected from 0 to 6 inches, and a subsurface soil sample will be 

collected from 2 to 4 feet. Two surface/subsurface soil samples will be collected from the ephemeral 

drainage east of the site. Four of the locations within the burn area and the two locations east of the site 

will be sampled using a hand auger. One location within the burn area will be sampled during monitoring 

well installation. Soil samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus 

cyanide, explosives (Method 8330) and Toxicity Characteristics Leaching Procedure (TCLP) metals. 

Eight groundwater samples will be collected at Site 7 during each of four quarterly sampling rounds from 

four existing monitoring wells (7GW08, 7GW41, 7GW43, and 7GWlOO), one existing piezometer (4PZ42), 

three proposed monitoring wells (7GW102, 7GW103, and 7GW104). One existing monitoring well 

(4GWlOO) from Site 4 will’ be used as an upgradient monitoring well location for identifying contaminant 

migration onto the site. The locations of the three proposed monitoring wells are shown on Figure 3-4, 

and description of monitoring well installation is provided in Section 4.3.5. Proposed monitoring wells will 

be screened to intersect the water table. Groundwater samples will be analyzed for TCL VOCs, SVOCs, 

pesticides, PCBs, TAL metals plus cyanide, and explosives (Method 8330). 
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TABLE 4-8 

INVESTIGATION RATIONALE 
SITE 7 - ORDNANCE BURN AREA 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

Data Gap/Need Investigation Number of Samples Per Location/Depth Analysis 
Activity Locations Locations 

SOIL 

Human health risk and ecological Soil sampling 7 2 Adjacent to burn area/ TCL VOC, SVOC, Pesticides, PCBs 
risk data Surface (O-6”) and subsurface (2’-4’) TAL Metals plus CN 

(j(9) 1 Subsurface (2’ - 4”) Explosives (Method 8330) 
TCLP Metals 

Source characterization Soil sampling 6 1 Based on field observations TCL VOC 

GROUNDWATER 

Nature and extent of energetics 
contamination 
Human health risk data 

Hydrogeologic characterization 

Groundwater 
sampling 

Water level 
measurement 

8 

10 

4 4 Existing monitoring wells TCL VOC, SVOC, Pesticides, PCBs 
1 Existing piezometer TAL Metals plus CN 
3 Proposed monitoring wells Explosives (Method 8330) 

1 4 Existing monitoring wells Potentiometric surface contouring 
1 Existing piezometer 
3 Proposed monitoring wells 
2 Stream gauges west of Site 7 

SURFACE WATER 

None 

SEDIMENT 

None 

Slug tests 3 1 New wells 

Bedrock fracture 1 NA Sitewide Fracture trace analysis 
mapping 1 1 South of burn area Azimuthal resistivity survey 

NA 0 0 NA NA 

1 NA 0 I 0 1 NA 1 NA 



TABLE 4-9 

SITE SAMPLING PROGRAM 
SITE 7 - ORDNANCE BURN AREA 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Sample ID Sample 

Location 

Analysis 

Depth Target Compound List (TCL) TAL(5) 

(feet VOCs(2) SVOCs(3) Pesticides/ Metals plus Explosives TOC(7) TSSl Grain 
b&l)) PCBs(4) CN(6) (Method TDS(6) Size 

SOIL 
7SSlOl-01-00 7SB1011 o-o.5 . . . . . 

7GWlOl 
7SUlOl-002-00 7SB1011 2-4 . . . . . 

7GWlOl 

1 7mo2 1 o-o.5 1 . I . . I . I . I I I 
3102 1 2-4 1 . . . . . 

7SS102-01-00 9-w 
7su102-02-00 7SE.-- , _ , I I I I I I 

7ss103-01-00 7SB103 1 O-O.5 1 . . . . . 
7su103,--- AX’-00 1 7SRlW! 1 

I 1 
. , I-- P .-v 7-A 1 l 1 I 

II-“” , ,"a3104 1 oTo.i 1 
I IO I 0 I . I I I I I I I I I I 

7ss104-@I-"" ' 7QE . . . . . 

7SU104-02-00 1 

! 1 

7SB104 1 2-4 1 . I . . . I . 1 I 
7ss105-01-00 7ss105 o-o.5 . . . l . 

7SU105-02-00 7ss105 2-4 . . . . . 
7SS106-01-00 7SS106 o-o.5 . . . . . 
7SU106-02-00 7SS106 2-4 . . . . . 

7su107-01-00 7SB107 TBD . 

7SU108-01-00 7SB108 TBD . 

7su109-01-00 7SB109 TBD . 

7SUllO-01-00 7SBllO TBD . 

7SUlll-01-00 7SBlll TBD . 

L7Jsu112-01-oo 7SB112 TBD . 

GROUNDWATER 
7GW08-00-01 7GW08 -- . . . . . 
7GW41-00-01 7GW41 -- . l . . . 

7GW43-00-01 7GW43 -- . . . . . 



TABLE 4-9 

SITE SAMPLING PROGRAM 
SITE 7 - ORDNANCE BURN AREA 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

Sample ID Sample 

Lq,qation 

Analysis 

Depth Target Compound List (TCL) TAL(5) 
(feet VOCs(2) SVOCs(3) Pesticides/ Metals plus Explosives 

bgs(’ )) PCBs(4) CN(6) (Method 
8330) - 

GROUNDWATER (Continued) 

I I I 7GW42-00-01 7PZ42 -- . . . . . 
7GWlOl-00-01 7GWlOl -- . . . . . 
7GW102-00-01 7GW102 -- . . . . . 
7GW103-00-01 7GW103 -- . . . . . 

7GW104 4-00-01 7GW104 -- . . . . . 

l To be analyzed. 

(‘) Below ground surface. 
c2) Volatile organic compounds. 
(3) Semivolatile organic compounds. 
w Polychlorinated biphenyls. 
c5) Target analyte list. 
@) Cyanide. 
m Total organic carbon. 
r8) Total suspended solids/Total dissolved solids. 
(‘) To be determined - optional borings/depths. 
W) Repeated for 4 quarters with last 2 numbers of sample ID changed from -01 to -02, -03, -04. 



If the additional groundwater sampling data indicates that there is a probable source of chilorinated 

solvents in the Site 7 area, up to 6 subsurface soil borings will be added to the field investigation program 

at the locations deemed most likely to be source areas, based on the data available. Soil samples will be 

collected from potentially contaminated depths and analyzed for TCL VOCs. All new wells will be slug 

tested, to provide information regarding the hydraulic characteristics of the screened formations. 

No surface water or sediment samples will be collected at Site 7 due to the absence of surface water 

bodies in the vicinity of the site. 

4.2.5 Site 8 - Abandoned Chemical Disoosal Pit 

Data gaps and investigation rationale for Site 8 are provided in Table 4-10. Sampling locations, sample 

identification numbers, and analyses for Site 8 are summarized in Table 4-l 1. Sampling locations are 

illustrated on Figure 3-5. 

Prior to beginning sampling activities at the site, a surface sweep of the site area will be performed to 

check for elevated levels of radium and uranium-related radionuclides (based on historic information, 

these radionuclides may have been used in early experiments at the base). The survey will be performed 

by and in accordance with procedures to be identified by the Navy’s Radiological Affairs Support Office 

(RASO). Where elevated levels of radionuclides are identified during the field surveys,’ the suite of 

analyses for soil and groundwater samples will be expanded to include radionuclides. 

Six surface and six subsurface soil samples will be collected at Site 8. All soil samples will be collected 

with a hand auger. Surface soil samples will be collected from 0 to 6 inches from locations around the 

excavated area. Subsurface soil samples will be collected from 2 to 4 feet from locations around the 

excavated area. Soil samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and TAL metals 

plus cyanide. 

Eight groundwater samples will be collected at Site 8 from five existing monitoring wells (8GW33, 8GW34, 

8GW35, 8GW36, and 8GW53) and three existing offsite monitoring wells (Bl, 82, and 83). Groundwater 

samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and TAL metals plus cyanide. 

No surface water or sediment samples will be collected at Site 8 due to the absence of surface water 

bodies in the vicinity of the site. 
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TABLE 4-10 

INVESTIGATION RATIONALE 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

SOIL 

Data Gap/Need Investigation Number of Samples Per 
Activity Locations Locations 

Location/Depth Analysis 

Human health/ecological risk data Soil sampling 6 2 Around excavated area/Surface (O-6”) TCL VOC, SVOC, Pesticides, PCBs 
and subsurface (2’-4’) TAL Metals plus CN 

GROUNDWATER 

Human health risk data 

Hydrogeologic Characterization 

SURFACE WATER 

Groundwater sampling 

Water level 
measurement 

8 

8 

4 5 Existing monitoring wells TCL VOC, SVOC, Pesticides, PCBs 
3 Off-site monitoring wells TAL Metals plus CN 

1 5 Existing monitoring wells Potentiometric surface contouring 
3 Off-site monitoring wells 

None NA 0 0 NA NA 
I 

P SEDIMENT 

b+ None 1 NA 0 0 1 NA 1 NA 



TABLE 4-11 

SITE SAMPLING PROGRAM 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

e 
$1 

Sample ID Sample 

Location 

Sample 

Depth 
(feet 

bgs(1)) 

SOIL 

Analvsis I 
Target Compound List (TCL) TAL(5) 

vocs(2) svocs(3) Pesticides/ Metals plus Explosives TOC(7) TSSI Grain 
PCBs(4) CN(6) (Method TDS(8) Size 

I 8330) I I I 

8SSlOO-01-00 8SBlOO o-o.5 . . . . 

8SUlOO-02-00 8SBlOO 2-4 . . . . 

8SSlOl-01-00 8SBlOl o-o.5 . . . . 

8SUlOl-02-00 8SBlOl 2-4 . . . . 

8SS102-01-00 8SB102 o-o.5 . . . . 
., 

8SU102-02-00 8SB102 2-4 . . . . 

8SS103-01-00 8SB103 o-o.5 . . . . 

8SU103-02-00 8SB103 2-4 . . . . 

8SS104-01-00 8SS104 o-o.5 . . . . 

8SU104-02-00 8SB104 2-4 . . . . 

8SS105-01-00 8SS105 o-o.5 . . . . 

8SU105-02-00 8SB105 2-4 . . . . 

GROUNDWATER”’ 

8GW33-00-01 8GW33 -- . . . . 

8GW34-00-01 8GW34 -- . . . . 

8GW35-00-01 8GW35 -- . . . . 

c-l 
d 

8GW36-00-01 8GW36 -- . . . . 

0 

2! 
8GW53-00-01 8GW53 -- * . . . 



Sample ID 

L 
Sample 

Location 

._. 

TABLE 4-11 

SITE SAMPLING PROGRAM 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

Sample 

Depth 

(feet 
bgs(1)) 

Analysis 

Target Compound List (TCL) TAL(5) 

VOCSP) svocs(3) Pesticides/ Metals lus Explosives TOC(7) TSSI 
PCBs(4) CN( ) sp (Method TDS(8) 

8330) 

GROUNDWATER”’ (Continued) 

8GWBl-00-01 Bl -- . . . . 

8GWB2-00-01 B2 -- . . . . 

8GWB3-00-01 83 -- l . . . 

P 
. 

L-3 (1) 
03 (2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

To be analyzed. 
Below ground surface. 
Volatile organic compounds. 
Semivolatile organic compounds. 
Polychlorinated biphenyls. 
Target analyte list. 
Cyanide. 
Total organic carbon. 
Total suspended solidsflotal dissolved solids. 
Repeated for 4 quarters with last 2 numbers of sample ID changed from -01 to -02, -03, -04 



4.2.6 Site 9 - Industrial Wastewater Disposal Area 300 

Data gaps and investigation rationale for Site 9 are provided in Table 4-12. Sampling locations, sample 

identification numbers, and analyses for Site 9 are summarized in Table 4-13. Sampling locai:ions are 

illustrated on Figure 3-6. 

A geophysical survey will be conducted to confirm the presence or absence of leaching wells in Area 300 

which were not removed during the Removal Action conducted in the Fall of 1996 (B&R Environmental, 

1997). A survey grid of 100 feet by 100 feet will be established in the area of each leaching well, and an 

EM survey will be conducted for each survey grid. The methodology for the EM survey is described in 

Section 4.3.4. In addition, a pilot-scale ground penetrating radar (GPR) survey will be attempted at 1 

location. If the GPR survey is effective in locating the well, the survey will be expanded to other leaching 

well locations. Based on the results of the geophysical surveys, suspected leaching well locations will be 

confirmed in the field by hand augering or excavation with a backhoe. 

Prior to monitoring well installation, two azimuthal resistivity surveys will be conducted at Site 9, one in the 

southern region of Area 300 and one in the northern region of Area 300. The methodology for the 

azimuthal resistivity survey is described in Section 4.3.2. Based on the analysis of the survey, proposed 

monitoring well locations at Site 9 will be adjusted to align with the apparent fracturing in the area to 

intercept zones of higher hydraulic conductivity. 

No soil samples will be collected at Site 9 since there are no known releases to surface soils at the site. 

,,.,-.. 

Twenty-nine groundwater samples will be collected at Site 9 during each of four quarterly sampling rounds 

from 17 existing monitoring wells (9GWO1, 9GW02, 9GW03, 9GW04, 9GW05, 9GW05G, 9GW06, 

9GW07, 9GW57S, 9GW57D, 9GW59, 9GW74, 9GW75, 9GW83, and Army wells C-5, C-6, and C-14) 

three existing piezometers (9PZ44, 9PZ55, and 9PZ56), and nine proposed monitoring wells (!3GWlOO, 

9GW101, 9GW102, 9GW103, 9GW104, 9GW105, 9GW106, 9GW107, and 9GW108). The locations of 

the proposed monitoring wells are shown on Figure 3-6, and a description of monitoring well installation is 

provided in Section 4.3.5. The four shallow monitoring wells 9GW100, SGWIOI, 9GW102, and 9GW103 

and the temporary wells will be screened to intersect the water table. The five deep monitoring wells 

9GW104, 9GW105, 9GW106, 9GW107, and 9GW108 will be installed with at least a 5 to 10 foot 

separation between the top of the screen of the deep well and the bottom of the screen of the adjacent 

shallow well. In the event that the thickness of the water table aquifer (in most cases, the Coastal Plain 

deposits) is limited to the point that an adequate separation between the well screens cannot be achieved 
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TABLE 4-12 

INVESTIGATION RATIONALE 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

SOIL 

Data Gap/Need Investigation Number of Samples Per 
Activity Locations Locations 

Location/Depth Analysis 

None 

GROUNDWATER 

NA 0 0 NA NA 
I 

Nature and extent of contamination 

Hydrogeologic characterization 

Presence/absence of teaching 
wells 

SURFACE WATER 

Groundwater sampling 

Water level 
measurement 

Bedrock fracture 
mapping 

Slug tests 

Pumping test 

Geophysical survey 

4 30-33 17 Existing monitoring wells 
3 Existing piezometers 
9 Proposed monitoring wells 
1-4 Temporary wells 

TCL VOC, SVOC, Pesticides, PCBs 
TAL Metals plus CN 
Explosives (Method 8330) 

34-37 1 17 Existing monitoring wells Potentiometric surface contouring 

1 NA 

3 Existing piezometers 
lo-14 Proposed monitoring wells 
4 Stream gauges 
Sitewide 
Northern and southern area 

New wells 

Fracture trace analysis 
Azimuthal resistivity survey 2 1 

IO-14 1 

2 NA To be determined To be determined 

18 1 Suspected area of leaching wells EM survey 

Human health and ecological risk Surface water 9 1 
data 

4 along unnamed tributary to the TCL VOC, SVOC, Pesticides, PCBs 
sampling east TAL Metals plus CN 

5 along West Farm Branch 
TSSiTDS 
Explosives (Method 8330) 

1 I I I I I 1 

SEDIMENT 

Human health and ecological risk Sediment sampling 9 1 
data 

4 along East Farm Branch TCL VOC, SVOC, Pesticides, PCBs 
5 along West Farm Branch TAL Metals plus CN 

TOC, Grain size 
Explosives (Method 8330) 



TABLE 4-13 

SITE SAMPLING PROGRAM 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 4 

Sample ID Sample 

Location’ 

Sample 

Depth 

(feet 
bgs(’ 1) 

Analysis 

Target Compound List (TCL) TAL(s) 

VOCSP) SVOCs(3) Pesticides/ Metals plus Explosives TOC(7) TSSI Grain 
PCBs(4) CNW (Method TDS(8) Size 

83301 

9GWOl-00-01 9GWOl -- . . . . . 
. 

9GW02-00-01 9GW02 -- . . . . . 

9GW03-00-01 9GW03 -- . . . . . 

9GW04-00-01 9GW04 -- . . . . . 

9GW05-00-01 9GW05 -- . . . . . 

9GW05B-00-01 9GW05B -- . . . . . 

9GW06-00-01 9GW06 -- . l . . . 

9GW07-00-01 9GW07 -- . . . . . 

9GW44-00-01 9PZ44 -- . . . . . 

9GW55-00-01 9PZ55 -- * . . . l 

9GW56-00-01 9PZ56 -- . . . . l 

9GW57S-00-01 9GW57S -- . . . . . 

9GW57D-00-01 9GW57D -- . . . . . 

9GW59-00-01 9GW59 -- . . . . . 

9GW74-00-01 9GW74 -- . . . . . 

9GW75-00-01 9GW75 -- . . . . . 

9GW83-00-01 9GW83 -- . . . . . 

gGw~5-@j-o~ c5 -- . 5 e G : 

9GWC6-00-01 C6 -- b . . . . 

9GWC14-00-01 Cl4 -- l . . . l 



TABLE 4-13 

SITE SAMPLING PROGRAM 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 4 

Sample ID Sample 

Location’ 

Sample 

Depth 

(feet 
bgs(l 1) 

Analysis 

Target Compound List (TCL) TAL(8) 

vocsG3 SVOCs(3) Pesticides/ Metals plus Explosives TOC(7) TSSI Grain 
PCBs(4) CN(8) (Method TDS(8) Size 

8330) 

GROUNDWATER (Continued) 

9GWlOO-00-01 9GWlOO -- . . . . . 

9GWlOl-00-01 9GWlOl -- . . . . . 

9GW102-00-01 9GW102 -- . . . . . 

9GW103-00-01 9GW103 -- . . . . . 

P 9GW104-00-01 9GW104 -- . . . . . 

E 9GW105-00-01 9GW105 -- . . . . . 

9GW106-00-01 9GW106 -- . . . . . 

9GW107-00-01 9GW107 -- . . . . . 

9GW108-00-01 9GW108 -- . . . . l 

9-rwoo1-00-01 9TwOOl -- . . . . . 

9lwoo2-00-01 9Twoo2 -- . . . . . 

9Twoo3-00-01 9Twoo3 -- . . . . . 

9Twoo4-00-01 9lwoo4 -- . . . . . 

SURFACE WATER 

a 
w 
B 

9SWlOO-00-01 9SWlOO -- . . . . . . 

9SWlOl-00-01 9SWlOl -- . . . . . . 

9sw102-00-01 9sw102 -- . . . . . . 

9sw103-00-01 9sw103 -- . . . . . . 

9sw104-00-01 9sw104 -- . . . . . . 

9sw105-00-01 9sw105 -- . . . . . . 



TABLE 4-13 

SITE SAMPLING PROGRAM 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 3 OF 4 

Sample ID Sample 

Location’ 

Sample 

Depth 

(feet 
bgs(l )) 

Analysis 

Target Compound List (TCL) TAL(5) 

VOCSM SVOCs(3) Pesticides/ Metals plus Explosives TOC(7) TSSI Grain 
PCBs(4) CN(6) (Method TDS(8) Size 

8330) 

SURFACE WATER (Continued) 

. 9SW106-00-01 ‘9SW106 -- . . . . . . 

9sw107-00-01 9sw107 -- . . . . . . 

9SW108-00-01 9SW108 -- . . . . . . 

SEDIMENT 
9SDlOO-00-01 9SDlOO 

9SDlOl-00-01 9SDlOl 

SEDIMENT (Continued) 
9SD102-00-01 9SD102 

9SD103-00-01 9SD103 

-- . . . . . . l 

-- . . . . . . . 

-- . . . . . . . 

-- . . . . l . . 

hiit%%-00-01 T 9SD104 1 -- 1 l 1 l 1 l I l 1 . I l I I l I 
9SD10500-01 9SD105 -- ....... 

9SD106-00-01 9SD106 -- ....... 

9SD107-00-01 9SD107 -- ....... 

9SD108-00-01 9SD108 -- ....... 

. To be analyzed 

(I) Below ground surface. 

a 

i:; Voiatiie organic compounds. 
c3) Semivolatile organic compounds. 

w 
(4) Polychlorinated biphenyls. 

s 
(5) Target analyte list. 
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,~C!-L., within the aquifer, the deep well will be installed within the upper portion of the next significant water- 

bearing unit down, i.e., the fractured bedrock aquifer. Groundwater samples will be analyzed for TCL 

VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, and explosives (Method 8330). 

In addition, at least one shallow temporary well (9TWOOl) will be installed adjacent to leaching well 9, 

which was found to be contaminated during a removal action. The temporary well will be sampled, and if 

significant contamination is detected, up to three additional temporary wells will be installed (9TWOO2, 

9TWOO3, and 9TWOO4) to delineate the extent of contamination. 

Slug tests will be performed on all newly installed wells at Site 9, to obtain data for estimating Ihydraulic 

conductivities. Two pumping tests may be performed at Site 9 to collect more detailed hydrogeologic data 

for RA evaluations. Based on the results of the groundwater analyses, locations for pumping tests and the 

need for additional observation wells or piezometers will be determined. Pumping tests will be performed 

as described in the Master FSP (B&R Environmental, 1998). 

--, “I, 

A minimum of nine surface water samples will be collected, four from an unnamed tributary to the east and 

five from West Farm Branch, as shown on Figure 3-6. The samples from the unnamed tributary will be 

collected from locations near 9GW75 extending to approximately 300 feet north of Paint Branch Creek. 

The samples from West Farm Branch will be collected from locations near LW13 extending to GW83. 

Surface water samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus 

cyanide, explosives (Method 8330) and TSSITDS. 

A minimum of nine sediment samples will be collected at Site 9 as shown on Figure 3-6. The sediments 

will be collected at the same locations as those used to collect the surface water samples and will be 

analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, explosives (Method 8330) 

TOC, and grain size. 

4.2.7 Site 11 - Industrial Wastewater Disposal Area 100 

Data gaps and investigation rationale for Site 11 are provided in Table 4-14. Sampling locations, sample 

identification numbers, and analyses for Site 11 are summarized in Table 4-15. Sampling locations are 

illustrated on Figure 3-7. 

‘/ “h\ 

A geophysical survey will be conducted to confirm the presence or absence of leaching wells in Area 100 

which were not removed during the Removal Action conducted in the Fall of 1996 (B&R Environmental, 

1997). A survey grid of 100 feet by 100 feet will be established in the area of each leaching well, and an 
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TABLE 4-14 

INVESTIGATION RATIONALE 
SITE 11 - INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

SOIL 

Data Gap/Need Investigation Number of Samples Per 
Activity Locations Locations 

Location/Depth Analysis 

None 

GROUNDWATER 

NA 0 0 NA NA 
I 

Lateral and vertical extent of TCE 
contamination 
Human health risk data 

Hydrogeologic characterization 

Groundwater sampling 

Water level 
measurement 

29 

33 

4 19 Existing monitoring wells TCL VOC, SVOC, Pesticides, PCBs 
3 Existing piezometers TAL Metals plus CN 
7 Proposed monitoring wells Explosives (Method 8330) 

1 19 Existing monitoring wells Potentiometric surface contouring 
3 Existing piezometers 
7 Proposed monitoring wells 
4 Stream gauges 

Presence/absence of leaching 
wells 

SURFACE WATER 

Slug tests 7 1 New wells 

Bedrock fracture 1 NA Sitewide 
mapping 1 1 East of LW04 and LW05 

Pumping test 1 NA To be determined 

Geophysical survey 10 1 Suspected area of leaching wells 

Fracture trace analysis 
Azimuthal resistivity survey 

To be determined 

EM31 survey 

Human health and ecological risk Surface water 4 1 
data 

2 along drainage southeast of TCL VOC, SVOC, Pesticides, PCBs 
sampling Building 30 TAL Metals plus CN 

2 along drainage east of Bowditch TSSITDS 
Road Explosives (Method 8330) 

SEDIMENT 

Human health and ecological risk Sediment sampling 4 1 
data 

2 along drainage southeast of TCL VOC, SVOC, Pesticides, PCBs 
Building 30 TAL Metals plus CN 
2 along drainage east of Bowditch TOC, Grain size 
Road Explosives (Method 8330) 



TABLE 4-15 

SITE SAMPLING PROGRAM 
SITE 11 - INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

E 

Sample Analysis 

Sample ID Sample Depth Target Compound List (TCL) TAL(8) 

Location (feet vocsG3 svocs(3) TOC(7) TSSl Grain 
bgs(l )) 

Pesticides/ Metals plus Explosives 
PCBs(4) CN(8) (Method TDS(8) Size 

8330) 

GROUNDWATER 
1 lGW22-00-01 1 11 GW22 1 -- . I . . . . 

11 GW23-00 -01 llGW23 -- . . . . . 

llGW24-00 _. -01 -- . . . . . , 1 lGW24 

1 lGW25-00-01 1 1 lGW2 5 -- . . . . . 

11 GW27-00-01 _. .- 
1 lGW28-00-01 iGW2 

1 lGW26-00-01 1 11 GW26 -- . . l . . 

1lGW27 -- . . . . . 
8 -- . . . . . 

11 GW62-00-01 11 PZ62 -- . . . . . J 
11 GW63-00-01 11 PZ63 -- . . . . . 
11 GW64-00-01 11 PZ64 -- . . . . . 
11 GW66-00-01 1 lGW66 -- . . . . . 
11 GW67-00-01 llGW67 -- . . . . l 

11 GW68-00-01 llGW68 -- . . . . . 
11 GW69-00-01 llGW69 -- . . . . l 

11 G’M’OD-00-01 1 1GWi’OD -- . l . . . 

1 IGW’I-00-01 IIGWII -- . . . . . 

11 GW84-00-01 llGW84 -- . . . . . 
11 GW85-00-01 llGW85 -- . . . . . 
11 GW86-00-01 1 lGW86 -- . . . . . 
1 I GW87-00-01 1 lGW87 -- . l . . . 

11 GW88-00-01 1 lGW88 -- . . . . . 
11 GWI 05-00-01 llGW105 -- . . . . . 
11 GWI 06-00-01 11GW106 -- . . . . . 



TABLE 4-15 

Sample ID 

i 
GROUNDWATER 

1 llGWl07-00-01 

1 

P SURFACE WATE 

9sw102-00-01 

9SWlOO -- . . . . . 
9SWlOl -- . . . . l 

9sw102 -- . . . . . 

9sw103 -- . . . . . 

I l I 

1 9sw103-00-01 
SEDIMENT 

1 9SDlOO-00-01 9SDlOO -- I . I . I 0 I . I l I l I 
ssn1n1-r)0-01 9SDlOl -- . . . . . . . 

IO-01 9SD102 -- . . . . . . . 
IO-01 9SD103 -- . . . . . . . 

Sample 

Location 

SITE SAMPLING PROGRAM 
SITE II- INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

Sample 

Depth 

(feet 
bgs(’ )) 

Analysis 

Target Compound List (TCL) TAL(5) 

vocsm svocs(3) Pesticides/ Metals plus Explosives 
PCBs(4) CN(6) (Method 

8330) 

TOC(7) TSSI 
TDS(8) 

Grain 
Size 

Continued) 
llGWl07 -- 
11GWl08 -- 
llGW109 -- 
IlGWllO -- 
IlGWlll , -- 

. . . l . 

. l . . . 

. . . . . 
* . . . . 
. . . . . 

. 

(11 

(2) 

(3) 

(4) 

(5) 

9 
(6) 

0 (7) 

Below ground surface. 
Volatile organic compounds. 
Semivolatile organic compounds. 
Polychlorinated biphenyls. 
Target analyte list. 
Cyanide. 
Total organic carbon. 

iz (8) Total suspended solids/Total dissolved solids. 
i% (9) Repeated for 4 quarters with last 2 numbers of sample ID changed from 

To be analyzed 

-01 to -02, -03, -04. 



EM survey will be conducted for each survey grid. The methodology for the EM survey is described in 

Section 4.3.4. In addition, a pilot-scale ground-penetrating radar (GPR) survey will be attempted at one 

location. If the GPR survey is effective in locating the leaching well, the survey will be expanded to other 

leaching well areas. Based on the results of the geophysical surveys, suspected leaching well locations 

will be confirmed in the field by hand augering or excavation with a backhoe. 

Twenty-nine groundwater samples will be collected at Site 11 during each of four quarterly sampling 

rounds from 19 existing monitoring wells (1 lGW22, 1 lGW23, 1 ‘lGW24, 1 lGW25, 11 GW26, 11 GW27, 

llGW28, llGW29, llGW66, llGW67, llGW69, IIGWIOD, llGW71, llGW84, llGW85, llGW86, 

1 lGW87, and 1 lGW88), three existing piezometers (11 PZ62, 11 PZ63, and 11 PZ64), and seven 

proposed monitoring wells (11 GWI 05, II GWI 06, 11 GWI 07, 11 GWI 08, 11 GWI 09, 11 GWI 10, and 

llGW111). The locations of the seven proposed monitoring wells are shown on Figure 3-‘7 and a 

description of monitoring well installation is provided in Section 4.3.5. Shallow monitoring wells 1 ‘I GWI 05 

and 1 IGWI 11 will be screened to intersect the water table. The five deep monitoring wells 1 lGW106, 

1 lGW107, 1 lGW108, llGWlO9, and 1 1GWllO will be installed with at least a 5 to 10 foot separation 

between the top of the screen of the deep well and the bottom of the screen of the adjacent shallow well. 

In the event that the thickness of the water table aquifer (in most cases, the Coastal Plain deposits) is 

limited to the point that an adequate separation between the well screens cannot be achieved within the 

aquifer, the deep well will be installed within the upper portion of the next significant water-bearing unit 

down, i.e., the fractured bedrock aquifer. Groundwater samples will be analyzed for TCL VOCs, SVOCs, 

pesticides, PCBs, TAL metals plus cyanide, and explosives (Method 8330). 

Prior to monitoring well installation, an azimuthal resistivity surveys will be conducted at Site Il. The 

survey will be located in the area east of LW04 and LW05. The methodology for the azimuthal resistivity 

survey is described in Section 4.3.2. Based on the analysis of the survey, proposed monitoring well 

locations at Site 11 will be adjusted to align with the apparent fracturing in the area to intercept zones of 

higher hydraulic conductivity. 

No soil samples will be collected at Site 11 since there are no known releases to surface soils at the site. 

All new wells will be slug tested, to provide information regarding the hydraulic characteristics of the 

screened formations. 

Four surface water samples will be collected from Site 11 as shown on Figure 3-7. Two samples will be 

collected from the drainage southeast of Building 30, and two samples will be collected from the drainage 
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east of Bowditch Road. Surface water samples will be analyzed for TCL VOCs, SVOCs, pesticides, 

PCBs, TAL metals plus cyanide, explosives (Method 8330) and TSS/TDS. 

Four sediment samples will be collected at Site 11 (see Figure 3-7). The sediment samples will be 

collected from the same locations as for surface water. Sediment samples will be analyzed for TCL 

VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, explosives (Method 8330) TOC, and grain 

size. 

Two pumping tests may be performed at Site 11 to collect hydrogeologic data for RA evaluations. Based 

on the results of the groundwater analyses, the location for the pumping test and the need for additional 

observation wells or piezometers will be determined. Pumping tests will be performed as described in the 

Master FSP (B&R Environmental, 1998). 

4.2.8 Paint Branch Creek 

Data gaps and investigation rationale for Paint Branch Creek are provided in Table 4-16. Sampling 

locations, sample identification numbers, and analyses for Paint Branch Creek are summarized in 

Table 4-17. Sampling locations are illustrated on Figure 3-8. 

Five surface water/sediment samples will be collected from Paint Branch Creek. One sample will be 

collected from the northern and southern property boundaries and three samples will be collected along 

the middle of the Creek. Sampling locations are shown on Figure 3-8. Surface water samples will be 

analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals plus cyanide, explosives (Method 8330) 

and TSSTDS. Sediment samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals 

plus cyanide, explosives (Method 8330) TOC, and grain size. 

4.3 FIELD INVESTIGATION METHODOLOGIES 

This section describes the field investigation techniques and methodologies. 

4.3.1 Fracture Trace Analvsis 

Prior to any subsurface investigations, a fracture trace analysis will be conducted using existing aerial 

photographs of NSWC-White Oak. The fracture trace analysis will identify bedrock fracturing or jointing 

which may be controlling groundwater flow. The results of the fracture trace analysis will be evaluated 

and used to adjust locations of proposed monitoring wells, as needed. 
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TABLE 4-16 

INVESTIGATION RATIONALE 
PAINT BRANCH CREEK 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

I Data Gap/Need 

I 

Investigation Number of Samples Per Location/Depth Analysis 
Activity I Locations Locations I I I 

GROUNDWATER 

None 1 NA 0 I 0 1 NA 1 NA 1 

SURFACE WATER 

Human health and ecological risk 

SEDIMENT 

5 1 1 at northern property boundary 
3 along middle of creek 
1 at southern property boundary 

Human health and ecological risk Sediment sampling 5 1 1 at northern property boundary 
data 3 along middle of creek 

1 at southern property boundary 



TABLE 4-17 

SITE SAMPLING PROGRAM 
PAINT BRANCH CREEK 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

Sample Analysis 

Sample ID Sample Depth Target Compound List (TCL) TAL(8) 

Location 
tl$‘%, 

vocs(4 SVOCs(3) Pesticides/ Metals plus Explosives TOC(7) TSSI Grain 

j PCBs(4) CN(8) (Method 8330) TDS(8) Size 

SURFACE WATER 

PBSW? 00-00-01 PBSWIOO -- . . . . . . 

PBSWl 01-00-01 PBSWlOl -- . . . . . . 

PBSWlO2-00-01 PBSW102 -- . . . . . . 

PBSW?O3-00-01 PBSW103 -- . . . . . . 

PBSWlO4-00-01 PBSW104 -- . . . . . . 

SEDIMENT 

PBSDl OO-00-01 PBSDIOO -- . . . . . . . 

PBSDIOI-00-01 PBSDlOl -- . . . . . . . 

PBSD102-00-01 PBSD102 -- . . . . . . . 

PBSD103-00-01 PBSD103 -- . . . . . . l 

PBSD104-00-01 PBSD104 -- . . . . . . . 

. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

To be analyzed. 

Below ground surface. 
Volatile organic compounds. 
Semivolatile organic compounds. 
Polychlorinated biphenyls. 
Target analyte list. 
Cyanide. 
Total organic carbon. 
Total suspended solidsiTotal dissolved solids 



4.3.2 Azimuthal Resistivitv Survev 

Azimuthal resistivity surveys will be performed as described by Taylor and Fleming (1988). The surveys 

will be performed as a conventional resistivity survey using a Wenner, Schlumberger, or square array 

rotated about a fixed center point. Resistivity measurements will be taken at 10 degree intervals. 

Electrode spacings will be approximately four to five times the target depth. Target depths will be 

determined from existing site-specific stratigraphic data. Azimuthal resistivity measurements will be 

plotted on rose diagrams and evaluated for fracture trends and orientations. 

4.3.3 Geologic Mawing 

Fracture and joint features exposed in outcrops at NSWC-White Oak will be measured to supplement 

fracture trace analysis and azimuthal resistivity surveys. Bedrock orientation (strike and dip) 

measurements will be taken at selected outcrops throughout the facility. Joint frequencies will be plotted 

for statistical trends of fractures and joints. 

4.3.4 EM Geophysical Survey 

EM induction surveys will be performed at Sites 9 and 11 to determine the presence or absence of 

leaching wells in those areas. EM surveys will be performed as described in Section 2.6.2 of the Master 

FSP (B&R Environmental, 1998). Survey grids will be approximately 100 feet by 100 feet, centered 

around each leaching well. 

If a leaching well is identified during an EM survey, its presence will be confirmed by hand augering or test 

pitting. Methodologies for hand augering and test pitting are described in Section 2.2.1 alnd 2.2.2, 

respectively, of the Master FSP (B&R Environmental, 1998). 

4.3.5 Monitorinq Well Installation 

Monitoring wells will be installed as described in Section 2.3 of the Master FSP (B&R Environmental, 

1998). Monitoring wells will be constructed of 2-inch Polyvinyl Chloride (PVC), flush-threaded riser and 

screen. Screens will be 10 feet in length with 0.010~inch slots 

Shallow monitoring well screens will be positioned to intersect the water table. The top of the screened 

interval will be placed approximately two feet above the stabilized water table. 
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Deep monitoring well screen intervals will be positioned approximately 30 feet below the water table in the 

saprolite or bedrock. Deep monitoring wells may be installed using hollow stem auger techniques, if 

possible, or fluid rotary drilling techniques. 

Monitoring wells will be developed as described in Section 2.3.4 of the Master FSP (B&R Environmental, 

1998). 

4.3.6 Slup Testinq 

Slug tests will be performed following well development of each newly installed monitoring well. Slug tests 

will be performed as described in Section 2.7.1 of the Master FSP (B&R Environmental, 1998). 

4.3.7 Pumping Test 

If data is required for evaluating RAs at a site as part of the CMS, a pumping test will be performed. 

Pumping tests will be designed and performed as described in Section 2.7.2 of the Master FSP (B&R 

Environmental, 1998). A minimum of two piezometers will be installed for each pumping well. Pumping 

tests will be conducted for 48 hours. Pumping test data analysis will be dependent on site and pumping 

test characteristics. 

4.3.8 Water Level Measurements 

One comprehensive round of water levels will measured from existing and proposed monitoring wells, 

piezometers, and stream gauges at each site to determine facility-wide groundwater flow patterns and 

hydraulic gradients. The round of water level measurements will be completed within one 24 hour period 

prior to groundwater sampling and 48 hours after well development. The methodology for water level 

measurement is described in Section 2.4 of the Master FSP (B&R Environmental, 1998). 

4.3.9 Decontamination 

Decontamination will be conducted as described in Section 2.10 of the Master FSP (B&R Environmental, 

1998). 

4.3.10 IDW Handlina and Disposal 

IDW will be handled and disposed as described in Section 2.11 of the Master FSP (B&R Environmental, 

1998). 
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, _I .- 4.4 FIELD SAMPLING METHODOLOGIES 

This section describes the field sampling techniques and methodologies for this investigation. 

4.4.1 Soil Sampling 

Surface soil samples will be collected in accordance with the methodologies described in Sectiori 3.1.3 of 

the Master FSP (B&R Environmental, 1998). Surface soil samples will be collected using a hand auger or 

trowel from a depth of 0 to 6 inches. 

Subsurface soil samples will collected in accordance with the methodologies described Section 3.1.4 of 

the Master FSP (B&R Environmental, 1998). Subsurface soil samples will be collected from hand auger 

borings and monitoring well/soil borings. Subsurface soil samples from monitoring well and soil borings 

will be collected continuously with 3-inch split-barrel samplers for the entire depth of the borings. 

Subsurface soil samples will be collected from an interval between 6 inches to 10 feet, unless otherwise 

noted. Subsurface soil samples will be selected for analyses based on the highest organic vapor 

monitoring reading above background levels. In the absence of readings above background levels, 

samples will be collected from the interval immediately above the water table, unless othewise noted. 

4.4.2 Groundwater Sampling 

Low-flow purging and sampling techniques, as described in Section 3.1.1 of the Master FSP (B&R 

Environmental, 1998), will be used to collect groundwater samples for this investigation. TA.L metals 

analysis will be for total metals only unless turbidity exceeds 10 NTU. If the higher turbidity levels are 

sustained during purging/sampling, a dissolved TAL metals sample will also be collected. 

4.4.3 Surface Water Sampling 

Surface water samples will be collected for this investigation as described in Section 3.1.2 of trte Master 

FSP (B&R Environmental, 1998). 

4.4.4 Sediment Sampling 

Surface water samples will be collected for this investigation as described in Section 3.1.2 of the Master 

FSP (B&R Environmental, 1998). 
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4.4.5 Radiological and Backqround Radiological Sampling 

Radiological screening of Sites 2, 3, 4, 7, and 8 will be performed by the Navy’s RASO prior to beginning 

sampling activities. 

4.5 SAMPLE HANDLING AND CUSTODY 

Samples will be handled as described in Section 3.2 of the Master FSP (B&R Environmental, 1998). 

Specific requirements for this investigation are outlined in the following sections. 

4.5.1 Sample Nomenclature 

Each sample will be given a unique sample identification number, as described in Section 3.2.2 of the 

Master FSP (B&R Environmental, 1998). The groundwater sampling round number will be “01”. 

4.5.2 Sample Preservation 

Sample containers, preservation, and holding times requirements for analysis are summarized in 

Table 3-1 of the Master FSP (B&R Environmental, 1998) with the following revision: solid samples 

collected for TCL VOCs will be preserved with methanol and cooled to 4% in accordance with the SOP in 

Appendix A of the Master FSP (B&R Environmental, 1998). 

4.5.3 Sample Documentation, Sample Packaqinn, and Shipping 

Samples will be packaged and shipped in accordance with Section 3.2.4 of the Master FSP (B&R 

Environmental, 1998). Field documentation will be in accordance with the SOP SA-6.3 in Appendix A of 

the Master FSP (B&R Environmental, 1998). 

4.6 QUALITY CONTROL SAMPLES 

Quality control samples witI be sampled at frequencies outlined in the Master QAPP (B&R Environmental, 

1998). Trip blanks, field duplicates, source water blanks, rinsate blanks of non-dedicated sampling 

equipment, and matrix spike (MS) and matrix spike duplicate (MSD) samples will be collected for this 

investigation. 
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,“’ a--. 4.7 SCHEDULE 

Figure 1-5 includes the schedule for the field investigation. The field investigation is expected to be 

completed in five IO-working day shifts. The schedule shown in Figure l-5 includes Saturday and Sunday 

as working days for field work only. The fracture trace analysis and azimuthal resistivity surveys will be 

conducted prior to monitoring well installation. 

4.8 FIELD CREW 

Field investigation activities will be performed by a field crew consisting of a Field Operations Leader 

(FOL), and two to three Staff Geologists/Chemists, as necessary to complete the scheduled work. 
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5.0 DATA MANAGEMENT PLAN 

The purpose of the Data Management Plan (DMP) is to track investigation data, to provide adequate 

levels of quality assurance for the data, and to facilitate the use of the data by technical and regulatory 

personnel performing and reviewing the environmental investigations conducted under CT0 298. The 

DMP incorporates a data flow process that designates key personnel responsible for the tracking of data 

from the date of sample collection to the final repository of electronic and/or hard copy versions of the 

data. The DMP provides for the efficient inclusion of historic data into the database necessary to prepare 

the RFI report and subsequent analyses. Finally, the DMP provides for a data storage standard that 

allows for accurate retrieval of the data in the future, as necessary. 

5.1 DATABASE SOFTWARE 

Microsoft Visual FoxPro 5.0, Statistica, and Excel will be the primary software packages for all data 

management and data manipulation activities. This includes the preparation of the analytical database for 

characterization of nature and extent of contamination, statistical analysis, and the preparation of PCOC 

selection tables for the HHRA and ERA. 

5.2 RESPONSIBILITIES 

All analytical and field data will be compiled and maintained in project files that will contain hard (copies of 

the COCs, sample log forms, boring logs, sample location maps, and documentation of quality assurance 

of data manipulation. All electronic data will be managed on the B&R Environmental Network system 

under the project directory. The database will be secured by the network backup system on a daily basis. 

Internal support will be provided to the project manager and project chemists, geologists, engineers, and 

other technical specialists in the preparation of deliverables necessary to the environmental investigation. 

However, the following personnel, in particular, have significant responsibilities in the tracking and 

manipulation of environmental data: 

l Project Manager (PM) 

l Data Project Manager (DPM) 

l Sample Management Coordinator (SMC) 

l GIS lead 

. FOL 
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l Data Validation Manager (DVM) 

l Data Validation Coordinator (DVC) 

The PM is responsible for assuring that all data users manipulating or using environmental data are 

informed of the project objectives, schedules, and requirements regarding data. This is facilitated by a 

project kick-off meeting attended by all technicians working on the project and the completion of a data 

management checklist specifying project requirements such as the inclusion or exclusion of field 

screening data from the analytical database. The PM also provides a copy of the WP to the SMC to 

facilitate the tracking of analytical data and to allow for a check of the samples scheduled to be collected 

in the WP versus those actually collected in the field. Given the size and complexity of environmental 

work on-going at NSWC-White Oak, a DPM, often referred to as a project chemist, will also be assigned to 

the project. The DPM will report to the PM regarding all data related issues for the project and will be 

responsible for: 

l Interfacing/trouble shooting with the analytical laboratories. 

l The preparation of the QAPP. 

l The documentation of the analytical data quality for the RFI report. 

l Interfacing with the analytical laboratory, the regulators, and the client regarding any laboratory audit 

issues, if necessary. 

l The overall coordination of efforts to produce and review the analytical database, calculate any 

statistics needed for the RFI, and prepare tables and figures to present analytical data in the RFI. 

Responsibilities assigned to the other aforementioned personnel are described in the following narrative. 

5.3 TRACKING OF ENVIRONMENTAL SAMPLES AND ANALYTICAL DATA 

The tracking of environmental samples and data generated as a result of the analysis of those samples is 

primarily the responsibility of the DPM, SMC, and DVM. A “Cradle-to-Grave” sample tracking system will 

be employed beginning prior to the field effort. Based on information in the WP, all sample numbers, 

requested laboratory analyses, and field duplicate information will be entered into a sample tracking 

database by the SMC. The sample tracking database will then be used by the SMC to generate both 

sample jar labels and sample log forms to be completed in the field by the FOL. Completed COC forms 
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will be faxed by the FOL to the SMC and DPM in Pittsburgh and to the analytical laboratory at the end of 

each day of sampling. The SMC will compare information in the completed COC form against that 

presented in the sample tracking database. This will allow for early detection of errors made in ,the field 

and notification of the DPM so that any necessary adjustments can be made while the crew is mobilized. 

An electronic copy of the sample tracking database will be sent to the laboratory by the SMC and DPM to 

avoid manual entry of sample numbers into the Laboratory Information Management System (LIMS). The 

SMC and DPM will send an example laboratory deliverable to the laboratory to ensure that analytical data 

is received from the laboratory in a format that can be accurately and efficiently used. The example 

deliverable will be attached to the specification package prepared for the laboratory. 

After successful completion of all requested analyses, the laboratory will submit an electronic deliverable 

to the SMC for each Sample Delivery Group (SDG). The SMC will notify the DPM and DVM as data are 

received. Once all electronic deliverables have been received from the laboratory, the DVC will review the 

electronic deliverable for structure, content, and consistency with the hard copy deliverable and will print 

the data for each fraction and SDG. Additionally, queries will be run versus the pre-field effort database to 

ensure that the laboratory performed all of the requested analyses. The DPM and SMC will be notified as 

to any discrepancies. Ideally, discrepancies will be noted early enough to avoid resampling. 

5.4 SAMPLE INFORMATION 

All sample specific information will be entered into the data management system by the SMlC. This 

information will include the depth at which the sample was collected, the area of concern that the sample 

is associated with, the sample matrix, the sample date, the data validation status, etc. The sample 

information file will allow for the analytical results to be grouped together properly for statistical purposes in 

the RFI report. The DPM will be responsible for the quality assurance review of all sample data entered 

into the database. 

5.5 SURVEY DATA 

The SMC and the GIS lead will collaborate to ensure that survey coordinates exist in the database for all 

sampled locations. The SMC will provide a file of distinct sample locations to the GIS lead. The GIS lead 

will create a diskette of sample locations and survey coordinate specifications to be provided to the 

surveying subcontractor. Sample coordinate information provided by the surveying subcontractor will be 

incorporated into the database by the SMC. Per the survey specification requirements, all survey data will 

be delivered in Excel spreadsheet format. The files will contain a minimum of northing, easting, ground 

surface elevation, elevation of top of casing, elevation of top of riser, and coordinate datum (i.e. North 
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American Datum, 1987). The GIS lead will be responsible for the review of the electronic data file from 

the surveyor to ensure that it is complete. The PM or his designate will be responsible for subcontracting 

with the surveying contractor and for assuring that all survey data needed for the RFI are provided to the 

SMC. 

5.6 DATA VALIDATION 

Data validation and associated activities are primarily the responsibility of the DVM and the DVC. The 

DVC will obtain a list of field duplicates from the FOL and will incorporate the information into the 

database. Once all samples and analyses have been accounted for, the DVC will print the electronic data 

files for each SDG and analytical fraction and the data packages will be submitted to the DVM for data 

validation. The DVM will assign a validator and will complete a data tracking sheet which documents the 

chemists assigned to the data validation and the quality assurance review of the data validation 

deliverable. 

Data validation is an objective, systematic process in which analytical data are reviewed to ascertain the 

validity of the reported results and to identify for the data user the possible limitations of the analytical 

results. Data validation for the project will be conducted in accordance with the EPA Region III National 

Functional Guidelines for Organic and Inorganic Data Review. Validators will incorporate data qualifiers 

into the electronic database and will resubmit the electronic files and hardcopy files (including the data 

packages) to the DVC. The DVC will flag the data as “validated” in the database and will print the final 

validated data for the PM. The SMC will provide the original data deliverable disks from the analytical 

laboratory to the Data Validation Secretary for filing 

The following data qualifiers shall be used during the data review process: 

. U - Indicates that the analyte was not detected at the numerical detection limit. Nondetected results 

from the laboratory are reported using this qualifier. 

. B - Indicates that the analyte was detected but the result is considered to be a false positive as a 

result of laboratory or field blank contamination. 

l UJ - Indicates that the analyte was not detected. However, the detection limit is considered to be 

estimated as a result of a noncompliance encountered during laboratory analysis. The associated 

detection limit is regarded as imprecise. 
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l J - Indicates that the analyte was detected and the associated numerical result is considered to be 

estimated or imprecise. Estimated results indicate the inability to assign a direction of bias. 

l L - Indicates that the analyte was detected and the associated numerical result is considered to be 

biased low. 

l UL- Indicates that the analyte was not detected. However, the detection limit is considered to be 

biased low as a result of a noncompliance encountered during laboratory analysis. 

l K - Indicates that the analyte was detected and the associated numerical result is considered to be 

biased high. 

l UR - Indicates that the analyte was not detected by the laboratory. However, the nondetected analyte 

is considered unreliable and unusable as a result of a gross technical deficiency. 

. R - Indicates that the analyte was detected by the laboratory. However, the positive result is 

considered unreliable and unusable as a result of a gross technical deficiency. 

The above qualifications are generally categorized as major and minor problems or deficiencies. Major 

problems are defined as those which result in the rejection of a data point. Such results are qualified 

either as R or UR. Minor problems are defined as those which either result in the estimation or the 

assignment of bias to a given data point. Data qualified as a consequence of minor problems are 

identified by the following qualifiers: B, UJ, L, K, and J. 

The DVM will forward analytical data packages to the storage warehouse maintained by B&R 

Environmental within two weeks after validation is completed. The analytical data packages will be 

archived in a manner that will facilitate retrieval. 

5.7 PROJECT DATA COMPILATION 

Any new environmental data generated under this task order will be incorporated with all previous data 

generated at NSWC-White Oak. All data such as units of measure and chemical nomenclature will be 

manipulated to maintain consistency with the project database. The project database is a relational 

database that ensures data structure integrity and data quality for all NSWC-White Oak data. 
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5.8 DATA DELIVERABLES 

Much of the information presented in the RFI report will be derived from the project database. The project 

database will be used to generate all data tables and most figures in the NEC, HHRA, ERA, and Data 

Evaluation sections of the RFI. Information Management Solutions Group (IMSG) personnel will be 

assigned to prepare data deliverables (data tables, statistics, figures displaying data). IMSG personnel 

will check the referential integrity of the database, will average field duplicate samples for statistical 

purposes, and query out quality assurance samples as directed by the technicians assigned to the project. 

(The normal, duplicate, and average/maximum concentrations will all be presented in the analytical results 

appendix.) Programs have been written to pull data directly from the database for statistics in order to 

preserve data integrity and consistency. Report formats have been written in Visual FoxPro to present 

analytical results in Excel Spreadsheet style format that are typically included as appendices. 

At the direction of the technicians assigned to the project, IMSG personnel will compare site-specific 

contaminant concentrations to RBCs, standards, and criteria. The technicians will be responsible for 

providing the IMSG personnel with accurate RBCs, standards, and criteria and for the final quality 

assurance review of all data presented on tables and figures. 

IMSG personnel will be responsible for ensuring that all data queries developed to select datasets for 

tables and figures are reviewed and approved by technicians. The DPM or their will be responsible for the 

quality assurance review of data displayed on figures versus that presented in the database. The project 

team members assigned to the NEC, HHRA, and ERA portions of the RFI will be responsible for the 

quality assurance review of data presented/summarized in tables versus that presented in the database 

and statistical print outs. 

The DPM or a project chemist designated by DPM will be responsible for the preparation of the data 

quality evaluation sections of the RFI report. The data evaluation will be comprised of an overview of 

measures taken during the RFI to assure data quality (e.g., the collection of duplicate samples), the 

protocol used to validate the analytical data, and site-specific summaries of the data validation results. 

RFI sections presenting the methodology for and the results of the data evaluation will be reviewed and 

approved by a senior-level risk assessor or chemist prior to inclusion in the RFI report. 

The DPM or their designee will be responsible for the quality assurance review of all environmental data to 

be included in the appendices of the RFI report. Information in the appendices will include, but not be 

limited to, the following: 
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Sample log sheets and COC forms 

Results of the sample location survey 

Boring logs and monitoring well construction sheets 

Aquifer characteristics calculations 

Field screening methods and results 

Analytical database 

Data validation memorandum 

Results of statistical analyses of environmental data 

Spreadsheets (and other supporting information) for the baseline HHRA 

Supporting information for the ERA 

The DPM or their designee will assure that the information included in the appendices has been reviewed 

by appropriate technical personnel, the information is organized in a logical fashion, and all information is 

legible. 

5.9 GEOGRAPHIC INFORMATION SYSTEM 

‘... 
Upon compilation of all sample, chemical, and positional data, the data are incorporated into an ArcView 

GIS project. The basis of the ArcView project will be existing basemaps for NSWC-White Oak. The GIS 

system can be used to generate site location maps, sample location maps, contaminant isocontour maps, 

potentiomentric surface maps, and contaminant tag maps as needed for this and future investigations at 

NSWC-White Oak. 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

The objective of a HHRA is to determine whether detected concentrations of chemicals pose a significant 

threat to potential human receptors under current and/or future land use scenarios. The potential risks to 

human health at sites under investigation at the NSWC-White Oak are estimated based on the assumption 

that no actions will be taken to control chemical releases. 

This WP contains the general methodologies to be used to evaluate site-specific human health risks at the 

NSWC-White Oak. Detailed site information will be provided in site-specific reports. 

A HHRA consists of five components: (1) Data Evaluation; (2) Exposure Assessment; (3) Toxicity 

Assessment; (4) Risk Characterization, and (5) Uncertainty Analysis. Sections 6.1 through 6.5 below 

contain detailed discussions of the methodologies followed for each component of a HHRA. A schematic 

diagram of the general risk assessment process is provided as Figure 6-l. 

, -,. 

In order to evaluate potential risks, three major requirements must be fulfilled: (1) contaminants with toxic 

characteristics must be found in environmental media and must be released by either natural proc.esses or 

by human action; (2) potential exposure points must exist; and (3) human receptors must be present at the 

point of exposure. Risk is a function of both toxicity and exposure. If any one of the requirements listed 

above is absent for a specific site, the exposure route is regarded as incomplete and no potential risks will 

be considered for human receptors. 

6.1 DATA EVALUATION 

Data evaluation, the first component of a HHRA, is a site-specific task involving the compilation and 

evaluation of analytical data. The main objective of data evaluation is to develop a media-specific list of 

PCOCs which is used to quantitatively determine potential human health risks. 

6.1.1 Quantitative vs. Qualitative Use of Analytical Data 

‘/ j,-. 

Current site data, as well as any suitable (validated) historical data, are used to assess risks to potential 

human receptors at each site of concern. All analytical data used in the quantitative estimation of potential 

risks are subjected to data validation. Only data of adequate quality, current and historical, are used in the 

quantitative risk assessment. A discussion of data validation protocol followed for data generated for the 

NSWC-White Oak is provided in the Master QAPP (B&R Environmental, 1998) and Section 5.0. 
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Fixed based analytical results from the targeted analyte lists are only generally used in the quantitative 

risk evaluation, Unfiltered results for groundwater and surface water, collected using a low-flow method, 

are used to assess risks associated with these media. Field screening results (preliminary assessments 

using field test kits), data regarded as unreliable (i.e., qualified as “B” or “R” during the data validation 

process), and results of Tentatively Identified Compound (TIC) analyses are not used quantitatively. 

However, these data may be used qualitatively to substantiate the conclusions of the quantitative risk 

analysis or to identify potential data gaps. 

6.1.2 PCOC Selection 

The selection of PCOCs is a qualitative screening process limiting the number of chemicals that are 

quantitatively evaluated in a HHRA to those site-related constituents that dominate overall potential risks. 

Screening against USEPA Region III RBC and background is employed to focus the risk assessment on 

appropriate chemicals and exposure routes. 

In general, a chemical is selected as a PCOC and retained for further risk evaluation if the maximum 

detected concentration in a sampled medium exceeds the risk-based concentration, referred to as the 

PCOC screening level, and the chemical is determined to be present at concentrations above background. 

Frequency of detection is used to exclude chemicals when data sets of 20 samples or greater are 

available. Generally, a detection rate of 5 percent or less justifies elimination of the chemical from further 

consideration provided that the concentrations detected are not representative of a “hot spot” area. 

Chemicals eliminated from further evaluation at this step are assumed to present minimal risks to potential 

human receptors. 

Care will be taken to ensure that analytical methods have the sensitivity to achieve screening level 

concentrations. A discussion of the analytical methods proposed for the investigation is included in the 

Master Work Plan (B&R Environmental, 1998) for the NSWC-White Oak. 

6.1.2.1 PCOC Screening Level Development 

The risk-based PCOC screening levels correspond to a systemic hazard quotient of 0.1 (for 

noncarcinogens) or a lifetime cancer risk of 1 E-6 (for carcinogens). The risk-based concentrations were 

developed using protective default exposure scenarios suggested by USEPA (USEPA, 1991) ancl the best 

available reference doses and cancer slope factors. 
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Risk-based PCOC screening levels for tap water ingestion, which are based on daily, residential exposure 

assumptions, are used to select PCOCs for groundwater and surface water. In general, the use of tap 

water screening levels is regarded as an extremely conservative approach to PCOC selection because 

shallow groundwater at the NSWC-White Oak is not used as a potable drinking water source. The 

potential human exposure to surface water is expected to be limited to incidental exposures. 

Risk-based PCOC screening levels for soil ingestion and site-specific screening levels for transfers from 

soil to air are used to select PCOCs for soil. Because projected future land use at a particular site is 

uncertain, soil ingestion screening levels for residential land use are used. PCOCs for soil are also 

identified using site-specific SSLs, which have been developed using the Office of Solid Waste and 

Emergency Response’s (OSWER) soil screening guidance (USEPA, 1996a). SSLs are used to screen 

out chemicals detected at insignificant concentrations and to justify the elimination of the inhalation 

exposure pathway, which is comprised of the generation of fugitive dust and volatile emissions, OSWER 

SSLs for transfers from soil to groundwater are not used for PCOC selection but are presented for the 

purposes of groundwater protection. Chemicals with concentrations exceeding the SSLs may potentially 

migrate from the soil to groundwater in sufficient quantities to pose concerns about groundwater quality. 

For sediment, PCOCs are selected by comparing detected site concentrations to residential soil ingestion 

screening levels only. SSLs for transfers from soil to air are not considered to be appropriate for sediment 

screening because of high moisture content associated with sediment matrices. The use of soil ingestion 

screening levels for sediment PCOC identification is regarded as a conservative approach since 

anticipated exposure to sediment is less than anticipated exposure to soil. 

6.1.2.2 Lead as a PCOC 

RBCs are not calculated for lead since the USEPA has not derived toxicity values for this constituent. 

However, guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and 

the OSWER recommends 400 mg/kg as the lowest screening level for lead-contaminated soil in a 

residential setting where children are frequently present (USEPA, 1994a and 1994b). Based on this 

recommendation, a value of 400 mg/kg is used as a screening level for soil and sediment at sites where a 

future residential scenario is considered to be a likely potential land use. The Safe Drinking Water Act 

(SDWA) action level of 15 pg/L is used as the screening level for lead in groundwater and surface water. 
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,.- ‘Z 6.1.2.3 Essential Nutrients and Chemicals Without Toxicity Criteria 

The essential nutrients, calcium, magnesium, potassium, and sodium, are not identified as PCOCs at a 

site. These inorganic chemicals are naturally abundant in environmental matrices and are only toxic at 

high doses. In addition, because of the lack of toxicity criteria, risk-based PCOC screening levels are not 

available for some chemicals commonly detected at sites. These chemicals are not selected as PCOCs 

because they cannot be quantitatively addressed in the risk assessment. However, they would be 

discussed in the data evaluation section and would be qualitatively addressed in the uncertainty section of 

the risk assessment. If appropriate surrogate chemicals (which have toxicity criteria) are identified, they 

may be used for screening purposes as approved. 

6.1.2.4 Determination of Site-Related Chemicals 

Chemicals found at concentrations indicative of background levels are not considered to be site-related 

contaminants and are not retained as PCOCs. Site-specific background data (Appendix K) or literature 

background values are used to determine whether detected chemicals are present at naturally occurring 

levels. Conventional statistical methods (e.g., Bartlett’s Test for homogeneity, T-test, Wilcoxon Rank Sum 

Test, comparison of maximum detected concentrations to the background upper tolerance limits, etc.) are 

employed to compare site concentrations to available Base-wide background data. Where Base-specific 

data are not available, a direct comparison of maximum site concentrations to published regional literature 

values is used. 

.-_ 

6.1.3 PCOC Summary Screenina Tables 

Media-specific tables summarizing the selection of PCOCs are included in the site-specific risk 

assessments. At a minimum, maximum concentration of all detected chemicals, frequency of detection, 

location of maximum detected concentration, PCOC screening level(s), and results of PCOC screening 

process are included in the summary tables. 

Other pertinent health-based criteria (e.g., state and federal drinking water standards, ambient water 

quality criteria, etc.) are also incorporated in the summary tables on a case-by-case basis. Although these 

additional criteria are not used to select PCOCs, they can be used for informative purposes and to satisfy 

regulatory agency requests for comparison of site data to applicable standards. 

,/-- 

OSWER SSLs for contamination transfer from soil to groundwater (USEPA, 1996a) are also inlcluded in 

the PCOC summary tables to identify chemicals present in soil at concentrations which may impact 

groundwater quality. The values are not used to identify PCOCs since they are not based on direct 
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human exposure, but may indicate the potential ability of a chemical to migrate from soil to groundwater. 

Where data indicate the potential for contaminant migration from soil to groundwater, groundwater 

modeling, or additional groundwater sampling may be necessary (if insufficient groundwater data exist) to 

evaluate the potential impact of soil contamination on groundwater quality. 

6.2 EXPOSURE ASSESSMENT 

This portion of the risk assessment defines and evaluates, quantitatively or qualitatively, the type and 

magnitude of human exposure to the chemicals present at or migrating from a site. The exposure 

assessment is designed to depict the physical setting of the site, identify potentially exposed populations 

and applicable exposure pathways, calculate concentrations of PCOCs to which receptors might be 

exposed, and estimate chemical intakes under the identified exposure scenarios. 

Actual or potential exposures at the NSWC-White Oak are based on the most likely pathways of 

contaminant release and transport, as well as human activity patterns. A complete exposure pathway has 

three components, a source of chemicals that can be released to the environment, a route of contaminant 

transport through an environmental medium, and an exposure or contact point for a human receptor. This 

compilation of likely exposure pathways and receptors is referred to as the Conceptual Site Model (CSM). 

6.2.1 Conceptual Site Model 

The development of a CSM is an essential component of the exposure assessment. The CSM graphically 

integrates information regarding the physical characteristics of the site, exposed populations, sources of 

contamination, and contaminant mobility (fate and transport) to identify potential exposure routes and 

receptors evaluated in the risk assessment. A well defined CSM allows for a better understanding of the 

risks at a site and aids the risk managers in the identification of the potential need for remediation. The 

CSM for all identified potential exposure pathways is shown in Figure 6-2. 

6.2.1 .I Exposure Setting 

The exposure setting consists of a description of the physical characteristics (climate, meteorology, 

geology, groundwater hydrology, vegetation, and nearby surface water bodies) of a site, as well as the 

identification of potentially exposed populations at or near the site. Exposed populations are identified 

with respect to both current and future land uses. 
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6.2.1.2 Potential Exposure Pathways/Receptors 

The course that a chemical takes from the source to the exposed individual is defined as the exposure 

pathway. The characterization of exposure factors is necessary so that only potentially complete 

exposure pathways are evaluated in the risk assessment. 

Potential receptors can be exposed to site contaminants, directly or indirectly, via five environmental 

media: air, soil, groundwater, surface water, and sediment. Potential exposure routes for these media 

include ingestion (swallowing), dermal contact (skin exposure), and/or inhalation (breathing). 

In general, the following exposure scenarios may be applicable under current and/or future land use for 

sites under investigation at the NSWC-White Oak: 

l Full-time employees may be exposed to site media while performing site inspections or daily duties. 

Typically, this receptor is evaluated for direct exposure to surface soil only through incidental ingestion 

and dermal contact. Direct exposure to groundwater is not evaluated for these receptors because 

shallow groundwater at the NSWC-White Oak is not used as a potable water supply under current 

conditions and is not anticipated to be used for this purpose under potential projected future land use. 

However, inhalation of compounds volatilizing from groundwater into indoor air is likely. Exposure to 

surface water and sediment is expected to be minimal for these receptors, therefore it will not be 

evaluated. Inhalation of fugitive dust is also evaluated. 

l Maintenance and utility workers may be exposed to site media while performing maintenance 

activities (e.g., mowing, landscaping, digging trenches), site inspections or daily duties. These 

receptors are evaluated for exposures to surface and subsurface soils, groundwater, surface water, 

and sediment. 

. For sites involving current or potential future construction or excavation activities, construction 

workers are evaluated for exposure to surface and subsurface soil, groundwater, surface water, and 

sediment. Exposure to soil is expected to be through incidental ingestion and dermal contact Dermal 

exposure to shallow groundwater and inhalation of organics volatilizing from groundwater is possible 

while performing work-related activities. However, incidental ingestion of groundwater during work 

activities would be regarded as insignificant. Moreover, direct exposure to groundwater would not be 

evaluated because shallow groundwater at the NSWC-White Oak Site is not currently used as a 

potable water supply and is not anticipated to be used for this purpose in the future. Exposure to 
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surface water is limited to dermal contact. Ingestion of surface water during routine work activities is 

expected to be negligible and would not be evaluated. Exposure to sediment is limited to incidental 

ingestion and dermal contact. Inhalation of fugitive dust is also evaluated. 

. Individuals may trespass on the site and come in contact with site media. Adolescent trespassers 

from ages 7 to 16 years are evaluated for infrequent exposure to surface soil, surface water, and 

sediment. It is unlikely that the trespasser would be exposed to groundwater. Small children (6 years 

or younger) are not included in this receptor group because they are expected to be supervised by an 

adult. Exposure to soil is expected to be through incidental ingestion and dermal contact. Exposure 

to surface water and sediment is also limited to incidental ingestion and dermal contact. Inhalation of 

fugitive dust is also evaluated. 

l Adult recreational users are considered as potential receptors. This receptor group is evaluated for 

exposure to surface soil, surface water, and sediment. Exposure to soil is expected to be through 

incidental ingestion and dermal contact. Inhalation of fugitive dust is also evaluated. However, like 

the trespasser, it is unlikely that the recreational user would be exposed to groundwater. Exposure to 

surface water and sediment is also limited to incidental ingestion and dermal exposure. It is also 

unlikely that the recreational user would be exposed to fish. The surface water bodies across the site 

do not provide a viable environment for fish to thrive. 

Future onsite residents are evaluated as potential receptors. Future onsite residents are assumed to 

be exposed to surface soil and groundwater on a daily basis. However, a future residential scenario is 

not considered to be likely at NSWC-White Oak. Exposure to soil is expected to be through incidental 

ingestion and dermal contact. Inhalation of fugitive dust will also be evaluated. Exposure to 

groundwater is expected to be through ingestion, dermal contact and inhalation. Evaluating inhalation 

of groundwater constituents precludes the need to evaluate indoor air concentrations of volatile 

organic compounds infiltrating foundation cracks. It is expected that use of groundwater in the house 

would result in air concentrations significantly greater than those infiltrating through foundation cracks. 

Residents are also exposed to surface water and sediment. Exposure to surface water and sediment 

is limited to incidental ingestion and dermal contact. This exposure is assumed to be equivalent to 

that of the recreational receptor. 

l Day care children may be exposed to surface soil and compounds volatilizing from groundwater into 

the indoor air. These children range in age from 1 to 6 years. It is anticipated that children older than 

age six are in school full time and their time at the day care center would be negligible. Exposure to 

soil is expected to be through incidental ingestion and dermal contact. Groundwater is currently not 
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used onsite and its use in the future is not anticipated. Furthermore, it is unlikely that clay care 

children would wantonly wander the site and be exposed to surface water and sediment. 

6.2.2 CTE vs. RME 

Traditionally, exposures evaluated in the HHRA were based on the concept of a Reasonable Maximum 

Exposure (RME) only, which is defined as ” the maximum exposure that is reasonably expected to occur 

at a site” (USEPA, 1989a). However, more recent risk assessment guidance (USEPA, 1992a) 

recommends addressing an average case or Central Tendency Exposure (CTE). 

If the RME risks exceed the USEPA’s target risk range of lo4 to 10s, both RME and CTEi will be 

evaluated in the site-specific risk assessments for the NSWC-White Oak. It should be noted that the 

available guidance (USEPA, 1993a) concerning the evaluation of CTE is limited and at times vague. 

Therefore, professional judgment is exercised when defining CTE conditions for a particular receptor at a 

site. 

6.2.3 Exposure Concentrations 

The exposure concentration, which is calculated for PCOCs only, is a reasonable maximum estimate of 

the chemical concentration that is likely to be contacted over time and is used to calculate estimated 

exposure intakes. The 95 percent upper confidence limit (UCL), which is based on the distribution of a 

data set, is considered to be the best estimate of the exposure concentration for data sets with 10 or more 

samples (USEPA, 1992b). The 95 percent UCL is used as the exposure concentration to assess RME 

and CTE risks (USEPA, 1993a). For data sets with 10 or more samples and the distribution is undefined 

(both the normal and lognormal distributions fail the normality test), the data set is assumed to be log- 

normally distributed provided the 95 percent UCL does not exceed the maximum concentration. For data 

sets with less than 10 samples, the UCL is considered to be a poor estimate of the mean, and the 

exposure concentration is defined as the maximum detection and arithmetic mean (if less than maximum) 

for RME and CTE scenarios, respectively (USEPA, 1993a). 

Conventional statistical methods are used to determine the distribution of a particular data set.. A number 

of statistical evaluations may be used to determine which, if either, of the distributions are exhibited by a 

given data set. As recommended by the EPA, the Shapiro and Wilk “W-test” (for sample sets 2; 50) and 

the Shapiro-Francis “W-test” (for sample sets>50) will be used to determine whether the data are normally 

or lognormally distributed (EPA, 1992c). 
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The null hypothesis (H,) that is tested is that the population has a normal (or lognormal when the data is 

log-transformed) distribution. The alternate hypothesis (HA) is that the population does not have a normal 

(or lognormal when the data is log-transformed) distribution. The equation for the W statistic is: 

where 

b = eai(y”+li -x) = ibi 
i=l i=l 

and the coefficients ai, a2, a3, .., ak are defined in EPA’s Statistical Analysis of Groundwater Monitorinq 

Data at RCRA Facilities (USEPA, 1992c). 

A “W’ statistic (W,,,) is computed for a data set (or a log transformed data set) and compared to a test 

statistic (W,,,,). The test statistic is determined at the 5% significance level (EPA 1992e). If W,,, > W,,,,, 

then the null hypothesis is not rejected, i.e., the data are assumed to be normally distributed (or 

lognormally distributed if log-transformed data are tested). If W,,, c W,,,,, then the null hypothesis is 

rejected and the alternative hypothesis is accepted, i.e., the data are not assumed to be normally 

distributed (or not log-normally distributed if log transformed data are tested). 

EPA (1992b) defines how the UCL should be calculated. Sample and duplicate analytical results are 

averaged for statistical use. Nondetected data points are utilized; in general, one-half the sample-specific 

detection limit is used for these analytical results. If the calculated 95 percent UCL exceeds the maximum 

detected concentration, the maximum is used as the exposure concentration in place of the UCL. 

To evaluate exposure of construction, utility, and maintenance workers to soil, surface and subsurface soil 

data will be combined to form one data set. To evaluate exposures of receptors to groundwater, surface 

water, and sediment, only the most recent data will be used. 

6.2.4 Chemical Intake Estimation 

The methodologies and techniques which are used to estimate exposure intakes are presented in this 

section. Intakes for the identified potential receptor groups are calculated using current USEPA risk 

assessment guidance (USEPA, 1989a and 1992b) and presented in risk assessment spreadsheets which 

will be appended to the RFI. Risk assessment spreadsheets are appended to the site-specific 

assessment as support documentation. 
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Noncarcinogenic intakes are estimated using the concept of an average annual exposure. Carcinogenic 

intakes are calculated as an incremental lifetime exposure, which assumes a life expectancy of 70 years. 

Equations used to calculate estimated intakes are provided below. Assumptions regarding exposure are 

presented in Table 6-l. 

6.2.4.1 Incidental Ingestion of Soil/Sediment 

Direct physical contact with soil (and sediment) may result in the incidental ingestion of chiemicals. 

Exposure associated with the oral route is estimated in the following manner (USEPA, 1989a and 1992b): 

Intake,, = (C,i)(IRs )(FI)(EV(ED)(CF) 1 (BW)(AT) 

where: Intakesi 

csi 
R 
FI 

EF 

ED 

CF 

BW 

AT 

intake of contaminant “i” from soil or sediment (mg/kg/day) 

concentration of contaminant “i” in soil or sediment (mg/kg) 

ingestion rate (mg/day) 

fraction ingested from contaminated source (dimensionless) 

exposure frequency (days/yr) 

exposure duration (yr) 

conversion factor (1 E-6 kg/mg) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

The fraction of soil ingested from the source is based on assumed human activity patterns 

6.2.4.2 Dermal Contact with Soil/Sediment 

Direct physical contact with soil (and sediment) may result in the dermal absorption of chemicals. 

Exposure associated with the dermal route is estimated in the following manner (USEPA, 1989a and 

1992d): 
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TABLE 6-l 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 25 

Scenario Timeframe: Future 

Medium Soil 

Exposure Medium, Soil 

Exposure Point. Surface Soil 

Receptor Population: Full Time Worker 

:posura Rout Parameter Parameter Deflnltion Untts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentratvx in So11 (w/kg) 95% UCL EPA 1993a 951UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kgday) = 

IRS Ingestion Rate of Soil @WW 100 EPA 1993a 50 EPA 1993a CsxtRsxEFxFD 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a BWxATxCF 

FI Fraction Ingested (unItless) 1 Professional Judgement 1 Professional Judgement 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor (w/kg) 1 OOE+ffi EPA 1989a 1 .OOE+O5 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 255.50 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9.125 EPA 1989a 3265 EPA 1989a 

Dermal CS Chemical Concentration m Soil (Ww 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kgday) = 

AF Soil to Skin Adherence Factor (mg/cm’) 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxFFxFCI 

SA Skin Surface Area @d 3160 EPA 1997a 3160 EPA 1997a ElWxATxCF 

ABS Absorption Factor (witless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor bwk3) l.OOE+iX EPA 1989a 1 WE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,500 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3285 EPA 1989a 
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= 

E: 

= 

Scenario TImeframe- Future 

Medium: Soil/Sediment 

Exposure Medium- Soil/Sediment 

Exposure Point: Surface and Subsurface So&Sediment 

Receptor Population. Maintenance/Utility Worker 

Recaofor Arm: Adult 

~posure Root Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ V&e Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentration in Soil mm) 95% UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (COI) (mgikgday) = 

IRS Ingestion Rate of Soil (mglday) 100 EPA 1993a 50 EPA 1993a CsxIRsxFFxFP 

EF Exposure Frequency (days/year) 36 Professional Judgement 16 Professional Judgement BWxATxCF 

FI Fradion Ingested (unitless) 1 Professional Judgement 1 Professional Judgement 

ED Exposure Duration (Years) 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor WWW 1 OOE+C6 EPA 1989a 1 .OOE+O6 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3285 EPA 1989a 

Dermal CS Chemtcal Concentration in Soil Wm%t) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kgday) = 

AF Soil to Skin Adherence Factor m!2~~2) 1 EPA 1993.a 0.2 EPA 1993a 

SA Skin Surface Area (4 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specAc EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 36 Professional Judgement 18 Professional Judgement 

ED Exposure Duration (Y-s) 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor (wk3! 1 OOE+O8 EPA 1989a 1 OOE+O8 EPA 1989a 

BW Body Weight. (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,500 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3285 EPA 1989a 
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Exposure Medium, Soil/Sediment 

Exposure Point: Surface and Subsurface Soil/Sediment 

Receptor Populabon Construction Worker 

rposute Rout Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value RatlCXl&3/ Model Name 

Reference Reference 

Ingestion Cs Chemical Concentration in So11 (w&t) 95% UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkgday) = 

IRS Ingestion Rate of SolI (mg/W) 480 EPA 1993a 240 EPA 1993a 

EF Exposure Frequency (days/year) 180 Professional Judgement 180 Professional Judgement BWxATxCF 

FI Fraction Ingested (unitless) 1 Professional Judgement 1 Professional Judgement 

ED Exposure Duration (Years) 1 Professional Judgement 1 ProfessIonal Judgement 

CF Conversion Factor (Wkg) 1 OOE+tX EPA 1989a 1 DIE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 

Dermal CS Chemical Concentration in Soil (WW 95%UCL EPA 1993a 95XUCL EPA 1993a Chronic Dally Intake (CDI) (@kg-day) = 

AF Soil to Skin Adherence Factor (w/d 1 EPA 1993a 0.2 EPA 1993a xAFxFFxF0 

SA Skin Surface Area (cm’) 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specihc EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 180 Professional Judgement 180 Professional Judgement 

ED Exposure Duration (Years) 1 Professional Judgement 1 Professional Judgement 

CF Conversion Factor (fwh) l.OOE+O6 EPA 1989a 1 .OOE+O6 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,500 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 
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Exposure Medium: SoiVSediment 

Exposure Point: Surface SoilISedimenl 

Receptor Population: Adolescent Trespasser 

rposura Rout Parameter Parameter Definition Units RME RME CT CT intake Equation! 

Code Value Rationale/ VdW Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentration in Soil (Wb) 95% UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkgday) = 

IRS Ingestion Rate of Soil (wfdw) 100 EPA 1993a 50 EPA 1993a CsxIRsxEFafP 

EF Exposure Frequency (days/year) 52 Professional Judgement 26 Professional Judgement BWxATxCF 

FI Fraction Ingested (unitless) 1 Professional Judgement 1 Professional Judgement 

ED Exposure Duration (years) 10 Professional Judgement 10 Professional Judgement 

CF Conversion Factor @g/b) 1 .OOE+ffi EPA 1969a 1 .W)E+C6 EPA 1969a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1969a 3650 EPA 1969a 

Dermal CS Chemical Concentration in Soil bwncg) 95%UCL EPA 1993a 95XUCL EPA 1993a Chronic Daily Intake (CDI) (mgfkgday) = 

AF Soil to Skin Adherence Factor (mg/cm’) 1 EPA 1993a 0.2 EPA 1993a CsxSAxAEISxAFxFFw~ 

SA Skin Surface Area (cm*) 3263 EPA 1997a 3263 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 52 Professional Judgement 26 Professional Judgement 

ED Exposure Duration (years) 10 Professional Judgement 10 Professional Judgement 

CF Conversion Factor (mgfkg) 1 .OOE+O6 EPA 1989a 1 .OOE+O6 EPA 19t39a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a 

AT-C Averaging Time (Cancer) (days) 25,500 EPA 1989a 25550 EPA 1969a 

AT-N Averaging Time (Noncancer) NW) 3,650 EPA 1969a 3650 EPA 1989a 
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Scenario Timeframe: Future 

Medium: Soil/Sediment 

Exposure M&urn. Soil/Sediment 

Exposure Point. Surface Soil/Sediment 

Receptor Population: Adult Recreational User 

Receptor Age: Adult 

:posura Rout Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference RafaraillX 

Ingestion cs Chemical Concentration in Soil (wh) 95% UCL EPA 1993a 95XUCL EPA 1993a Chronic Daily Intake (CDI) (mgfkg-day) = 

IRS Ingestion Rate of Soil (WW 100 EPA 1993a 50 EPA 1993a S;salBsxEFxFD 

EF Exposure Frequency (days/year) 16 Professional Judgement 8 Professional Judgement BWxATxCF 

FI Fraction Ingested (witless) 1 Professional Judgement 1 Professional Judgement 

ED Exposure Duration (Years) 30 EPA 1993a 9 EPA 1993a 

CF Conversion Factor (wW 1 .OOE+@3 EPA 1989a 1 .M)E+C6 EPA 1969a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 10,950 EPA 1969a 3265 EPA 1969a 

Dermal cs Chemical Concentration in Soil (WW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mgfkgday) = 

AF Soil to Skin Adherence Factor Vw/~*) 1 EPA 1993a 0.2 EPA 1993a CSXSAXABSXAFXEFXFQ 

SA Skin Sutface Area (cm*) 9000 EPA 1997a 9000 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 16 Professional Judgement 8 Professional Judgement 

ED Exposure Duration (years) 30 EPA 1993a 9 EPA 1993a 

CF Conversion Factor (@W 1 OOE+O6 EPA 1969a l.OOE+O6 EPA 1969a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,500 EPA 1969a 25550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 10,950 EPA 1989a 3265 EPA 1989a 
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Exposure Medium: Soil/Sediment 

xposure Rout Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentration in Soii OWk71 95% UCL EPA 1993a 95%tJCL EPA 1993a Chronic Daily Intake (CDI) (mgikgday) = 

IRS Ingestion Rate of Soil hWv) 100 EPA 1993a 50 EPA 1993a 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxATxCF 

FI Fraction Ingested (witless) 1 Professional Judgement 1 Professional Judgemant 

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a 

CF Conversion Factor (w&3) 1 .OOE+O6 EPA 1989a 1 .OOE+@3 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8.760 EPA 1989a 2555 EPA 1989a 

Dermal CS Chemical Concentration in Soil MWW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkgday) = 

AF Soil to Skin Adherence Factor (mglcm’) 1 EPA 1993a 0.2 EPA 1993a SXAFXEFXEQ 

SA Skin Surface Area (cm’) 9000 EPA 1997a 9000 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a 

CF Convarsion Facto: bdk3) 1 OOE+O6 EPA 1989a l.OOE+ffi EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (dw4 25,500 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2555 EPA 1989a 
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Exposure Medium: SmlSediment 

Exposure Point: Surface Soil/Sediment 

Receptor Population, Resident 

cposure Rout Parameter Parameter Definition Umts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentration in Soil (Wkg) 95% UCL EPA 1993a 95XUCL EPA 1993a Chronic Daily Intake (CDI) (mglkgday) = 

IRS Ingestion Rate of Soil (WW) 200 EPA 1993a lM3 EPA 1993a CsxlRsxFFrFD 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxATxCF 

FI Fraction Ingested (unitless) 1 Professional Judgement 1 Professional Judgement 

ED Exposure Duration Wears) 6 EPA 1993a 2 EPA 1993a 

CF Conversion Factor @s/kg) 1 OOE+O6 EPA 1989a 1 .OOE+ffi EPA 1989a 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N AveragIng Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 

Dermal cs Chemical Concentration in SolI bwtM3) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kgday) = 

AF Soil to Skin Adherence Factor (w/d 1 EPA 1993a 0.2 EPA 1993a S&xSAAxEFxFQ 
SA Skin Surface Area (4 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (“nitless) chemical-specific EPA 19951, chemical-specaic EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration Wars) 6 EPA 1993a 2 EPA 1993a 

CF Conversion Factor (w/kg) 1 .OOE+O6 EPA 1989a l.OOE+D8 EPA 1989a 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,500 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 
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= 

E: 

= 

nposure Rout Parameter Parameter Defmition U”lts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentration rn SolI @Wb) 95% UCL EPA 1993a 95XUCL EPA 1993a Chronic Dally Intake (CDI) (mg/kgday) = 

IRS Ingestion Rate of Soil OwNv) 200 EPA 1993a 100 EPA 1993a CsxlRsxFFxFP 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a BWxATxCF 

FI Fraction Ingested (unitless) 0.5 Professional Judgement 0.5 Professional Judgement 

ED Exposure Duration (years) 6 Professional Judgement 3 Professional Judgement 

CF Conversion Factor h3W 1 .OOE+C6 EPA 1989a 1.00E+C6 EPA 19f39a 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 1095 EPA 1989a 

Dermal CS Chemical Concentration in Soil (WW 95XUCL EPA 1993a 95KtJCL EPA 1993a Chronic Daily intake (CDI) (mglkgday) = 

AF Soil to Skin Adherence Factor (ms/~? 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxIR 

SA Ski” Surface Area (cm*) 3506 EPA 1997a 3506 EPA 19978 BWxATxCF 

ABS Absorption Factor (witless) chemical-specific EPA 1995b chemical-speaflc EPA 19956 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (years) 6 Professional Judgement 3 Professional Judgement 

CF Conversion Factor (wW 1 OOE+06 EPA 1989a l.OOE+fX EPA 1989a 

ElW Body Weight (kg) 15 EPA 1989a I5 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,500 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 1095 EPA 1989a 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Day Care Child 

Receptor Age: Child (06 Years) II 
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~ 

Receptor Population: Resident 

Receptor Age Adui, 

? 
2 

rwsure Rout Parameter Parameter Definition 
cc4e 

ingestion cw Chemical Concentration in Water 

IRW Ingestion Rate of Water 

EF Exposure Frequency 

ED Exposure Duration 

6W Body Webht 

AT-C Averaging Time (Cancer, 

AT-N Averaging Tame (Noncancer) 

Demlal cw Chemical Concenlration in Water 

SA Skin SurfSface Area 

KP Pemleabiliiy Constant 

E” Event Frequency 

EF Ex$mS”re Frequency 

ED Exposure Duration 

BW Body Weight 

tevent Duration or Event 

AT-C Averaging Time (Cancer, 

AT-N Averaging Time (Noncancer) 

Inhalation a Volalile Chemical Generation Rate 

IRSh inhalation Rate of ~laliles in shower 

EF Eqmsure Frequency 

K Masss Transfer Coetflcient 

ED Exposure Duration 

6W Body We@,, 

Ra Air Exchange Rate 

DS Shower Duration 

M Total Time in Balhmom 

AT-C Averaging Time (Cancer) 

AT-N Averaging Tome (Noncancer) 

unit* RME RME CT CT Intake Equationl 
Value Ration&l V*l”e Rationale/ Model Name 

R&Ye”-28 R&re”CS 

@wu SSXUCL EPA 19ssa SS%“CL EPA tsssa Chronic Daily Intake (CDI) (mglLg-day)= 

(‘-day) 2 EPA 1w3a 14 EPA IgSSa 

(days/year) 350 EPA 199% 234 EPA 1993a BWXAT 

(Yea@ 24 EPA 199% I EPA l99Ja 

(kg) 70 EPA 1wga 70 EPA lgSSa 

(days) 25.550 EPA 19893 2ssso EPA 1gsga 

(days) 8.760 EPA 1SSSa 2550 EPA 1SSSa 

ma) 95I”CL EPA lSS3a 95YOUCL EPA lSS3.a Demmlly Absorbed Dose = 

(cm5 20.000 EPA tSg,a 20.000 EPA lgS,a 

W’JW Chemical-specific EPA 19924 Chemical-specific EPA 19924 BWxAT 

(eventslday, 1 Professional judgement 1 Proressional Judgement 

(daySly.%) 350 EPA ,SgSa 224 EPA 18gSa DAevenl = Constants x Kp x Cw x tevent 

(Fan) 24 EPA lgg3a 7 EPA 1SSSa 

(kg) 70 EPA 1gSga 70 EPA IgSga 

(hrlevent) 0.25 EPA lSg2d O.lS7 EPA 1 SS2d 

M’s) 25.550 EPA ISSSa 25.550 EPA 1SSga 

Pays) 8.760 EPA 19898 2.550 EPA 18SSa 

(w/ma-min shower) Derived FosterSChrostowski 1987 Derived Foster h Chmstowskl 1987 Chronic Daily Intake (CD,) (mglkgday)= 

(IJmin) 10 EPA lSgl to EPA 1 SSl 

(days/year, 350 EPA lSg3a 234 EPA 1 SgSa BWXATXRSXCF 

(min) Derived FosterbChmstowski 1987 Derived Foster 6 Chmstowski 1987 K = DE + exp(-Ra x Dt)lRa [exp(Ra) x (DS.M)],F 

(Ye=-) 24 EPA lSg3a 7 EPA ISSJS 

(kg) 70 EPA ,gSga 70 EPA 19SQa 

(min ‘) 0.025 FOsterSChmstowski ,987 0.025 Foster 6. Chmstowski 1987 

(min) IS EPA ISgZd 10 EPA 19926 

(min) 20 Proresslonal judgement 15 Professional Judgemwt 

ld%‘s) 25,550 EPA lSS9a 25550 EPA 1gSga 

WW 8,760 EPA 1SSSa 2550 EPA 1SSSa 
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Inhalation 

Medium: Gmundwaler 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Populaliotv Residenl 

CW Chemical Concenlralion in Waler (WU 

IRW Ingestion Rale of Water VW 

EF Expasure Frequency (days/year) 

ED Exposure Duration (Y=d 

BW Body Weight (kg) 

AT-C Averaging Time (Cancer) (d=y*) 

AT-N Averaging Time (Noncancer) (W*) 

cw Chemical Concanlmlion in Waler (m#L) 

SA Skin Surface Area (cm’) 

Kp Permeability Constant (cm/W 

EV Event Frequency (evenlslday) 

EF Exposure Frequency (days&ear) 

ED Exposure Duration (Yew 

BW Body Weigh, (kg) 

levenl Dumlion of Even, (W 

AT-C Averaging Time (Cancer) Wy*) 

AT-N Averaging Time (Noncancer) (d=W 

S Volatile Chemical Generation Rate us/m’-min show, 

IRsh lnhalalion Rate of volaliles in shower (Umin) 

EF Exposure Frequency (dayslyaar) 

K has** Transfer c0emdei7t (min) 

ED Exposure Duration (Ye=@ 

BW Body Weight (kc!) 

Ra Air Exchange Rate (min.‘) 

DS Shower Duration (min) 

D, Total Time in Bathroom (min) 

AT-C Averaging Time (Cancer) (d=y*) 

AT-N Averaging Time (Noncancer) (d=y*) 

95%UCL EPA 1993a 

1 EPA 1997a 

350 EPA 1993a 

6 EPA 1993a 

15 EPA 1969a 

25,550 EPA 1969a 

2.190 EPA ,969a 

95%UCL EPA 1993a 

6,970 EPA 1997a 

hemical-cp-sclfic EPA 19924 

1 Professional judgemenl 

350 EPA 1993a 

6 EPA 1993a 

15 EPA 1969a 

0.25 EPA 1992d 

25,550 EPA 1969a 

2,190 EPA 1969a 

Derived Fosler&Chmslowski 196; 

10 EPA 1991 

350 EPA 1993a 

Derived FoslerhChmstowski 1967 

6 EPA 1993a 

15 EPA 1969a 

0.025 FosterLChroslowski 1967 

15 EPA 19924 

20 Professional judgement 

25.550 IEPA 166% 

2,190 EPA 1969a 

CT 

Value 

95%UCL 

1 

234 

2 

15 

25550 

730 

95%UCL 

6,970 

:hemical-speck? 

1 

234 

2 

15 

0.167 

25.550 

730 

Derived 

IO 

234 

Derived 

2 

15 

0 025 

10 

15 

i5550 

730 

CT 

Rationale! 
Reference 

EPA ,993a 

EPA 1997a 

EPA 1993a 

EPA 1993a 

EPA 1969a 

EPA 1969a 

EPA 1969a 

EPA 1993e 

EPA 1997a 

EPA 19924 

Professional Judgemenl 

EPA 1993a 

EPA 1993a 

EPA 1969a 

EPA ,992d 

EPA 1969a 

EPA 1969a 

Foster& Chmslowski 1967 

EPA ,991 

EPA 1993a 

Foster h Chmstowski 1967 

EPA 1993a 

EPA 1969a 

Foster 6 Chrostowski 1967 

EPA 1992d 

Professional Judgemen, 

EPA ,969, 

EPA 1969a 

Intake Equation/ 

Model Name 

hronic Daily Intake (CD,) (mglkgday)= 

BWxAT 

wmally Absorb+d Dose = 

mx FFxEDd 
BWxAT 

:hmnic Daily Intake (CDI) (m@kg-day)= 

BWxATxRaxCF 

= Ds + exp(-Ra x Dl)/Ra - [exp(Ra) x (Ds-Dl)]/R 
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Scenario Timeframe: Future 

Ixposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
- 

Dermal CW Chemical Concentration in Water OWL) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cd) 20,000 EPA 1997a 20,000 EPA 1997a DAevent x FV x FF x FD x A 

KP Permeability Constant (cmlhr) Chemical-specific EPA 19924 Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hr/event) 0 Professional judgement 4 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25.550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2.550 EPA 1989a 

inhalation Cair Chemical Concentration in Air (msM Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate of volatiles (m?hr) 4.8 EPA 1989a 4.8 EPA 1989a CairxIRaxFTvFFxFD 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement BWxAT 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 8 ‘Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3285 EPA 1989a 
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VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Surficial Aquifer 

Receptor Population: Construction Worker 

Receptor Age: Adult Ji 

cposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation1 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal cw Chemical Concentration in Water @w/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm*) 20,000 EPA 1997a 20.090 EPA 1997a FVx EF- 

KP Permeabiltty Constant (cm7hr) Chemical-specific EPA 19924 Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 180 Professional judgement 180 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration Wears) 1 EPA 1993a 1 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hrlevent) 8 Professional judgement 4 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 

Inhalation Cair Chemical Concentration in Air b-wN4 Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mglkg-day)= 

IRa Inhalation Rate of volatiles (m?hr) 4.8 EPA 1989a 4.8 EPA 1989a CairxIRaxETxFFxFD 

EF Exposure Frequency (days/year) 180 Professional judgement 180 Professional Judgement BWxAT 

ED Exposure Duration (years) 1 EPA 1993a 1 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 
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Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Maintenance/Utility Worker 

Receptor Age: Adult 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm*) 20,000 EPA 1997a 20,000 EPA 1997a FVx FFxFDxA 

KP Permeability Constant (cmlhr) Chemical-specific EPA 19924 Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hrlevent) 8 Professional judgement 4 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2.550 EPA 1989a 
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Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Construction Worker 

Receotor Aoe: Adult 

? 
% 

VALUES USED FOR DAILY iNTAKE CALCULATtONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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:posure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Denal cw Chemical Concentration in Water OWL) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area N-4 20,000 EPA 1997a 20,000 EPA 1997a 

KP Permeability Constant (cmihr) Chemical-specific EPA 1992d Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 180 Professional judgement 180 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration Wars) 1 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hr/event) 8 Professional judgement 4 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 385 EPA 1989a 385 EPA 1989a 
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VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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Medium Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population. Adolescent Trespasser 

rposure Rout Parameter Parameter Definition Units RME RME CT CT 

Code 
Intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CW Chemical Concentration in Water (w$L) 95%UCL EPA 1993a 95IUCL EPA 1993a Chronic Daily Intake (CDI) (mg/kgday)= 

CR Contact Rate wth Surface Water UJW 0.05 EPA 1988d 0.05 EPA 19884 CWXCRXFTXEFXFQ 

EF Exposure Frequency (days/year) 52 Professional ludgement 26 Professional Judgement EWXAT 

ED Exposure Duration (years) 10 Professional judgement 10 Professional Judgement 

ET Exposure Time (hr/day) 4 ProfessIonal judgement 2 Professional Judgement 

EW Body Weight (kg) 43 EPA 1989a 43 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1989a 3650 EPA 1989a 

Dermal CW Chemical Concentration in Water (wW 95%UCL EPA 1993a 95XUCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm7 3.260 EPA 1997a 3,260 EPA 1997a WEVx EFxFDrA 

Kp Permeability Constant (cm/hr) Chemical-specific EPA 1992d Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 52 ProfessIonal judgament 26 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (Years) 10 Professional judgement 10 Professional Judgement 

BW Body Weight (kg) 43 EPA 1989a 43 EPA 1989a 

tevent Duration of Event (h&vent) 4 Professional judgement 2 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1989a 3,650 EPA 1989a 
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Scenario Timeframe: Future 

Medium. Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Recreational User 

Receptor Age: Adult 

xposure Rout Parameter Parameter Defmition Units RME RME CT CT Intake Equationf 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CW Chemical Concentration in Water (w/L) 95%UCL EPA 1993a 95XUCL EPA 1993a Chronic Daily Intake (CDI) (mgIkgday)= 

CR Contact Rate with Surface Water VW 0.05 EPA 1988d 0.05 EPA 19884 CwxCRxFTxEFxFD 

EF Exposure Frequency (days/year) 16 Professional judgement 16 Professional Judgement BWxAT 

ED Exposure Duration (years) 30 Professional judgement 9 Professional Judgement 

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days1 10,950 EPA 1989a 3285 EPA 1989a 

Denal CW Chemical Concentration in Water (w/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cd 20,000 EPA 1997a 20,GQo EPA 1997a DAevent Y FV x FF x FD x A 

Kp Permeability Constant (cmlhr) Chemical-specific EPA 19924 Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 16 Professional judgement 16 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (years) 30 Professional judgement 9 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hrlevent) 4 Professional judgement 2 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days1 10,950 EPA 1989a 3,285 EPA 1989a 
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Exposure Medium: Surface Waler 

Receptor Population: Resident 

Receptor Age: Adult 

xposura Rout Parameter Parameter Defmition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Vallla Rationale/ Model Name 

Reference Reference 

Ingestion CW Chemical Concentration in Waler ml/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mgikgday)= 

CR Contact Rate with Surface Water VW 005 EPA 1988d 0.05 EPA 1988d CwxCRxETxFFxFD 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (Years) 24 EPA 1993a 7 EPA 1993a 

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgemant 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 198ga 

AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989-d 25.50 EPA 1989a 

Dermal CW Chemical Concentration in Water (w/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9,000 EPA 1997a 9,000 EPA 1997a trFVx FFxFDxA 

Kp Permeability Constant (cmlhr) Chemical-specific EPA 1992d Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 ProfessIonal judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 350 Professional judgement 234 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (Years) 24 Professional judgement 7 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (h&vent) 4 Professional judgement 2 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8.760 EPA 1989a 2,550 EPA 1989a 



TABLE 6-l 

Scenario Timeframe: Future 

Medium: Air 

Exposure Medium: Air 

Exposure Point: Air 

Receptor Population: Full Time Worker 

Receptor Age: Adult 

; 

Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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“.” 
0Wm3) Derived EPA 1989a 

(ms/hr) 2.5 EPA 1989a 

(days/year) 250 EPA 1993a 

(years) 25 EPA 1993a 

(hr/day) 8 Professional judgement 

(kg) 70 EPA 1989a 

(days) 25.550 EPA 1989a 

(days) 9,125 EPA 1989a 

CT 

Value 

CT 

Rationale/ 

Reference 

Intake Equation/ 

Model Name I 

Derived EPA 1989a Chronic Daily Intake (CDI) (mglkg-day)= 

2.5 EPA 1989a 

219 EPA 1993a 

9 EPA 1993a 

4 Professional Judgement 

70 EPA 1989a 

25550 EPA 1989a 

BWxAT 

9125 EPA 1989a I II 



TABLE 6-1 

Scenario Timeframe: Future 

Medium: Air 

Exposure Medium: Air 

Exposure Point: Air 

Receptor Population: Maintenance/Utility Worker 

Receptor Aae: Adult 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation Cair Chemical Concentration in Air (mgM Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mglkg-day)= 

IRa Inhalation Rate (ms/hr) 2.5 EPA 1989a 2.5 EPA 1989a 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement BWxAT 

ED Exposure Duration Wears) 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3285 EPA 1989a 
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~ 

Receptor Population: Construction Worker 

‘arameter 

Code 

Parameter Definition Units RME 

Value 

RME 

Rationale/ 

Reference 

@Wm3) 
(ms/hr) 

Cak Chemical Concentration in Air Derived EPA 1989a 

IRa Inhalation Rate 4.8 EPA 1989a 

EF Exposure Frequency fdavslvear) ~ -. I 180 Professional judgement 

ED Exposure Duration Wars) 1 EPA 1993a 

ET Exposure Time (hr/day) 0 Professional judgement 

SW Body Weight (kg) 70 EPA 1989a 

AT-C Averaging Time (Cancer) Ways) 25,550 EPA 1989a 

AT-N Averaging Time (Nonwncer) Ways) I 365 EPA 1989a 

CT 

Value 

Derived 

4.0 

180 

1 

4 

70 

25550 

365 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

EPA 1989a C.akxIRaxFTx 

Professional Judgement BWxAT 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 



TABLE 6-l 

Scenario Timeframe: Future 

Medium: Air 

Exposure Medium: Air 

Exposure Point: Air 

Receptor Population: Adolescent Trespasser 

Receptor Age: 7-16 Years 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air (w/m3) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mglkg-day)= 

IRa Inhalation Rate (m3/hr) 3.2 EPA 1989a 3.2 EPA 1989a FTxFFxFD 

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement BWxAT 

ED Exposure Duration (w-4 10 Professional judgement 10 Professional Judgement 

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement 

BW Body Weight (kg) 43 EPA 1989a 43 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25558 EPA 1989a 

AT-N Averaging Time (Nonwncer) (days) 3,650 EPA 1989a 3650 EPA 1989a 
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Scenario Timeframe: Future 

Medium: Air 

Exposure Medium: Air 

Exposure Point: Air 

Receptor Population: Aduit Recreational User 

Receptor Age: Aduft 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale1 Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air 0W-d Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mglkg-day)= 

IRa Inhalation Rate (m?hr) 3.2 EPA 1989a 3.2 EPA 1989a TrFFxm 

EF Exposure Frequency (days/year) 16 Professional judgement 8 Professional Judgement BWxAT 

ED Exposure Duration Wars) 30 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hrlday) 4 Professional judgement 2 Professional Judgement 

BW Body Weight (kg) 70 EPA l989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Nonwncer) (days) 10,950 EPA 1989a 3285 EPA 1989a 

a 
0 

!z 
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41 
Receptor Population: Resident 

IReceptor Age: Aduit II 

‘arameter 

Code 

Parameter Definition Units 

Cair Chemical Concentration in Air OWm3) 
IRa Inhalation Rate (m?hr) 

EF Exposure Frequency (days/year) 

ED Exposure Duration (y-4 

ET Exposure Time (hrlday) 

BW Body Weight (kg) 

AT-C Averaging Time (Cancer) (days) 

AT-N Averaging Time (Noncancer) ldavs) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
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Reference 

Derived EPA 1989a 

0.833 EPA 1996a 

350 EPA 1993a 

24 EPA 1993a 

24 EPA 1993a 

70 EPA 1989a 

25,550 EPA 1989a 

8,760 EPA 1989a 

CT 

Value 

Derived 

0.833 

234 

7 

24 

70 

25550 

2555 

CT 

Rationale/ 

Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mglkg-day)= 

CairxIRaxFTxFFxFQ 
BWxAT 



TABLE 6-1 

Scenario Timeframe: Future 

Medium: Air 

Exposure Medium: Air 

Exposure Point: Air 

Receptor Population: Resident 

Receptor Age: Child (O-6 Years) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air 0wld Derived EPA 1989a Derived EPA 1969a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate (mslhr) 0.5 EPA 1996a 0.5 EPA 1969a 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a SWxAT 

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a 

ET Exposure Time (hrlday) 24 EPA 1993a 24 Professional Judgement 

SW Body Weight (kg) 15 EPA 1969a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1969a 



TABLE 6-l 

Scenario Timeframe: Future 

Medium: Air 

Exposure Medium: Air 

Exposure Point: Air 

Receptor Population: Day Care Child 

Recector Aae: Child (9-6 Years) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation Cair Chemical Concentration in Air OWd Derived EPA 1989c Derived EPA 1969c Chronic Daily Intake (CDI) (mglkg-day)= 

IRa Inhalation Rate (m%r) 1.2 EPA 1996a 1.2 EPA 1996a 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a BWxAT 

ED Exposure Duration Wars) 6 Professional judgement 3 Professional Judgement 

ET Exposure Time (hrlday) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989c 15 EPA 1989c 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989c 25550 EPA 1989c 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989c 1095 EPA 1989c 



where: Intakesi 

csi 

SA 

AF 

ASS 

CF 

EF 

ED 

BW 

AT 

amount of chemical “i” absorbed during contact with soil/sediment 

WWWay) 

concentration of chemical “i” in soil/sediment (mg/kg) 

skin surface area available for contact (cm’/day) 

skin adherence factor (mg/cm*) 

absorption factor (dimensionless) 

conversion factor (1 E-6 kg/mg) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

.-- -Y 

The same exposure frequencies and durations used in the estimation of incidental ingestion intakes of 

soil/sediment are used to estimate exposure via dermal contact. Exposed surface areas of body available 

for dermal contact are determined on a receptor-specific basis since they correspond with assumed 

human activities and clothing worn during exposure events. Current guidance (USEPA, 1997a) is used to 

develop the following default assumptions concerning the amount of skin surface area available for 

contact for a receptor: 

. For maintenance workers, utility workers, full-time employees, and construction workers, the head, 

hands and forearms (3160 cm*) are assumed to be available for soil contact. 

. For adolescent trespassers, the forearms, lower legs and hands (3263 cm*) are assumed to be 

available for soil and/or sediment contact. 

. For adult recreational users, the arms, legs, hands and feet (9000 cm*) are assumed to be available 

for soil and/or sediment contact. 

. For onsite residents, the arms, legs, hands and feet (9000 cm* for the adult and 3506 cm2 for the 

child) are assumed to be available for soil and /or sediment contact. 
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l For day care children, the arms, legs, hands and feet (3506 cm*) are assumed to be available for soil 

and/or sediment contact. 

The published range for the soil adherence factor is 0.2 to 1.0 mg/cm* (USEPA, 1992d). Soil adherence 

factors of 1.0 and 0.2 are used to evaluate RME and CTE, respectively. Current USEPA Region III 

guidance (USEPA, 1995b) is used to determine chemical-specific absorption factors. Generally, 

absorption values of 1.0% is used for metals, 3.0% is used for volatile organic compounds and 10.0% is 

used for semivolatile organic compounds. Absorption values for some specific compounds are outlined in 

EPA guidance (1995b). 

6.2.4.3 Inhalation of Air and Fugitive DustNolatile Emissions 

The amount of a chemical a receptor takes in as a result of breathing is determined using the 

concentration of the contaminant in air. Intakes of both particulates and vapors/gases are calculated 

using the same equation, as follows (USEPA, 1989a): 

Intake,, = (Cai )(iRa I) / (BW)(AV 

where: Intakeai 

G, 

4 

ET 

EF 

ED 

BW 

AT 

= 

= 

= 

intake of chemical “i” from air via inhalation (mg/kg/day) 

concentration of chemical “i” in air (mg/m3) 

inhalation rate (m3/hr) 

exposure time (hours/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

The concentration of a chemical in air will be developed using modeling techniques presented in current 

SSL guidance, measured soil concentrations, and additional site-specific information. 

The need for a quantitative evaluation of the inhalation pathway is not always warranted for the NSWC- 

White Oak. A qualitative evaluation of exposure (i.e., comparison of maximum site soil data to SSLs for 
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transfers from soil to air) is used to identify whether a quantitative analysis of this exposure pathway is 

warranted. 

6.2.4.4 Incidental/Direct Ingestion of GroundwaterlSurface Water 

The same equation is used to estimate intakes for ingestion of groundwater and surface water. R.esidents 

may be exposed to groundwater via direct ingestion (drinking). Direct contact with surface waters while 

swimming could also result in the inadvertent ingestion of small amounts of water. Intakes associated with 

ingestion of water are evaluated using the following equations (USEPA, 1989a): 

Intake,, = (C,i)(lR,)(EF)(ED) / (BW)(AT) for groundwater 

Intake,, = (C,i)(CR)(ET)(EF)(ED) / (BW)(AT) for surface water 

where: Intake,, 

Gi 
IRw 
CR 

ET 

EF 

ED 

BW 

AT 

intake of chemical “i” from water (mg/kg/day) 

concentration of chemical “i” in water (mg/L) 

ingestion rate for groundwater (L/day) 

contact rate for surface water (L/hr) 

exposure time for surface water (hr/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 dayslyr; 

for carcinogens, AT = 70 yr x 365 days/yr 

Groundwater ingestion by residential receptors is assumed to occur on a daily basis, while exposure for 

other receptor groups is limited to infrequent exposure events. 

6.2.4.5 Dermal Contact with GroundwaterISurface Water 

The same equation is used to estimate intakes for dermal contact with groundwater and surface water. 

Residential receptors are assumed to use groundwater for domestic purposes (i.e., bathing, showering, 

washing dishes) which result in dermal exposure. It is also possible under future land use conditions that 

deep excavations at the NSWC-White Oak, for activities such as utility maintenance and construction, 

could result in a dermal exposure to the shallow groundwater. Dermal contact with surface water may 

also occur while receptors are involved in work activities. 
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The following equation is used to assess exposures resulting from dermal contact with water (USEPA, 

1992a): 

where: DAD,, 

DAevent 

EV 

ED 

EF 

A 

BW 

AT 

DAD,, = Wevent )(W(EWW(A) / WWT) 

dermally absorbed dose of chemical “i” from water (mg/kg/day) 

absorbed dose per event (mg/cm’-event) 

event frequency (events/day) 

exposure duration (yr) 

exposure frequency (days/yr) 

skin surface area available for contact (cm*) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

Groundwater exposure for residential receptors is assumed to occur on a daily basis, while exposure for 

other receptor groups is limited to infrequent events. Dermal intakes for residents assume total body 

exposure. For other receptor groups, such as trespassers, recreational users, construction workers, and 

utility/maintenance workers the exposed surface area of the body available for contact is determined 

based on assumed activities and is similar to the assumptions outlined for dermal contact with soil and 

sediment. 

The absorbed dose per event is estimated using a nonsteady-state approach for organic compounds and 

a traditional steady-state approach for inorganics. For organics, the following equations apply: 

Ift event < t *, then: DAevent = (2 KP) (Cwi) (CF) 

Ift,,,,, > t *, then: DAevent = (K,) (C,i) (CF) L!X- 
l+B 

where: (DA,,,,) = absorbed dose per event 

t even, = duration of event (hr/event) 
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f = time it takes to reach steady-state conditions (hr) 

Kp = permeability coefficient from water through skin (cm/hr) 

C,i = concentration of chemical “i” in water (mg/L) 

T = lag time (hr) 

n = constant (dimensionless; equal to 3.141592654) 

CF = conversion factor (1 E-3 Ucm3) 

B = partitioning constant derived by Bunge Model (dimensionless) 

Values for the chemical-specific parameters (faventr t*, Kp, T, and B) are obtained from the current dermal 

guidance (USEPA, 1992d, Table 5-8). If no published values are available for a particular compound, they 

are calculated using equations provided in the cited guidance. 

The following nonsteady-state equation is used to estimate absorbed dose per event for inorganics: 

DA event = (Kp) (CL) (fevent) 

In general, the recommended default value of lE-3 is used for the dermal permeability of inorganic 

constituents. 

6.2.4.6 Inhalation of Volatiles in Groundwater (Residential Use) 

Groundwater exposure may also result in inhalation of volatiles, typically for residential receptors who may 

be exposed while showering, bathing, washing dishes, etc. Inhalation exposures are estimatecl using a 

mass transfer model, developed specifically for this exposure route, in combination with an air intake 

estimation model. The mass transfer model accounts for inhalation that occurs during a shower and after 

a shower while the receptor remains in the closed bathroom. The method employed is as follows 

(USEPA, 1989c and Foster and Chrostowski, 1987): 

Intake,, = W(IRshW)W)F=W / WWT)(R, NW 

K = D + exp t-b x D,) ew R, x CD, - W 
S 

Ra - Ra 

where: Intake,, = intake of chemical Y’ from water via inhalation (mg/kg/day) 

S = volatile chemical generation rate (pg/m3-min - shower) 

IR,, = inhalation rate (L/min) 
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EF = 

ED = 

BW = 

AT = 

R, = 

K = 

D, = 

D, = 

CF = 

exposure frequency (showers/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time or period of exposure (days) 

air exchange rate (min’) 

mass transfer coelficient (min) 

shower duration (min) 

total time in bathroom (min) 

conversion factor (1 E+6 pg-L/mg-m3) 

The estimated volatile chemical generation rate is based on two-phase film theory. The model employs 

contaminant-specific mass transfer coefficients, Henry’s Law constants, droplet diameter, drop time, 

viscosity, and temperature. 

6.2.4.7 Volatilization of Groundwater Constituents into Indoor Air 

Volatilization of chemicals into indoor air from groundwater may occur, thereby exposing individuals inside 

a building. Therefore, it is necessary to evaluate the potential risks associated with indoor air 

concentrations of chemicals as a result of vapor migration from impacted groundwater. A volatilization 

model (Johnson and Ettinger, 1991) is used to determine the indoor air concentration of a chemical that is 

present in the groundwater. 

The volatility of a chemical largely determines the significance of this route of exposure. Indoor air 

concentrations of a chemical will be influenced by the physical and chemical properties of the substance, 

especially solubility and vapor pressure. Low aqueous solubilities and high vapor pressures increase the 

likelihood that organic compounds found in water will also be found in air. Additionally, the physical 

properties of the soil can have a great influence on the rate of diffusion of chemicals through the soil. For 

example, the rate of diffusion of benzene through soil has been shown to be inversely proportional to the 

water content of soil, and proportional to the square of the air-filled porosity of the soil. 

The model assumes: 

l diffusion of vapors from soil through the foundation are the only contributors of chemicals to the air in 

the building 
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. convection of vapors through the foundation is negligible because it is assumed that the pressure 

differential between the soil and basement is negligible 

. indoor air exchange with the outside air is the only mechanism for dilution of chemicals in air in a 

building 

. vapor concentrations in the building and in the soil pore spaces are at steady state and in equilibrium 

with a constant soil concentration 

. there are no sources of chemicals to the building other than volatilization through the foundation 

l diffusion, as quantified by diffusivity coefficients and concentration gradients, is equal in all directions 

(vertical and horizontal) 

. all groundwater in the aquifer beneath the foundation of the building contains equal concentrations of 

the chemical 

The groundwater concentration of the volatile constituent can be related to an indoor air concentration 

through a volatilization factor (VF). This can be represented by the following equation: 

C a,r = c, l VF l lo3 L/m3 

where: C,,, = outdoor air concentration of volatile constituent 

C Qw = groundwater concentration of volatile constituent 

VF = volatilization factor 

The volatilization factor is related to the Henry’s Law constant and the effective diffusion coefficient of the 

volatile constituent. The Henry’s Law constant defines the relation between a chemical’s vapor pressure 

and water solubility to derive an equilibrium concentration between air and water. The effective diffusion 

coefficient describes the transport of a chemical in a media that is caused by intermolecular collisions 

resulting from concentration gradients (Lyman et al., 1990). When constituents volatilize from 

groundwater into the soil, diffusion in soil only takes place in the pore space. Thus, the area of flow is 

reduced and the effective distance traveled is increased. Second, when a chemical diffuses in soil it is 

subject to partitioning between pore gas, pore water, and the particulates in the pore water. Thus, the 

diffusion is slower than if only one phase existed. The volatilization factor accounts for these properties 

and is defined by the equation: 
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-1 
Deff Den - Lcrk DF + 

DF . Lgw Deft, crk . Lgw . l Dev 
- l Lgw 

11 I 

where: H’ = Henry’s Law coefficient (cm3-water/cm3-air) 

D eff = effective diffusivity-averaged water table to surface (cm*/sec) 

D eff,crk = effective diffusivity in soil-filled foundation cracks (cm*/sec) 

DF = dispersion factor for indoor air (cm/set) 

L w = depth to groundwater (cm) 

L crk = enclosed-space foundation or wall thickness (cm) 

11 = foundation crack fraction (cm*/cm*) 

The effective diffusivity for constituents between the water table and the surface is defined by the 

equation: 

bJ 
Deff = (hv / DeR,v) + (heap / Deff. cap) 

where: L,, = depth to groundwater (cm) = h, + h,, 

hv = vadose zone thickness (cm) 

h 
,=P = capillary zone thickness (cm) 

D eff.v = effective diffusivity-vadose zone soils (cm*/sec) 

D 6-P = effective diffusivity-capillary fringe zone (cm*/sec) 

The effective diffusivities in the vadose zone, capillary fringe zone, and the soil-filled foundation cracks 

account for the reduced flow. A tortuosity factor, defined by the Millington-Quirk model (Farmer, et al., 

1972) is applied to the diffusion coefficients of the chemicals. In this model, the fractional volume. 

occupied by a specific matrix in the soil, raised to a power of 3.33, is divided by the total porosity, raised to 

a power of 2. Thus, the effective diffusivities in the vadose zone, the capillary fringe, and the soil-filled 

foundation cracks are defined by the following equation: 

Deff,x = Dair l (F) + Dwater(!i$)(&) 
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,----.. where: Da, = molecular diffusion coefficient in air (cm%ec) 

D water = molecular diffusion coefficient in water (cm2/sec) 

D eff,x = effective diffusivity-zone x (cm2/sec) 

H’ = Henry’s Law constant (cm3 water/cm3 air) 

eair = soil air content (cm3 air/cm3 soil) 

8 water = soil water content (cm3 water/cm3 soil) 

0T = soil porosity (cm3air/cm3 soil) = 8,,, + 0,,,, 

6.2.4.8 Volatilization of Groundwater Constituents into Outdoor Air 

Direct exposure to groundwater containing volatile constituents may result in the volatilization of these 

constituents into ambient air. Therefore, it is necessary to evaluate the potential risks associated with 

these outdoor air concentrations. The air concentration can be related to the constituent’s groundwater 

concentration through the constituents Henry’s Law Constant. The concentration is defined by the 

following equation: 

C ar = C,, l H’ l IO3 L/m3 

where: C&, = outdoor air concentration of volatile constituent 

C Qw = groundwater concentration of volatile constituent 

H’ = Henry’s Law constant (cm3 water/cm3 air) 

6.2.4.9 Summary of Exposure Parameters 

In general, standard default parameters (USEPA, 1991) which combine mid-range and upper-end 

exposure factors, are used to assess RME. CTE is assessed primarily by the use of mid-range exposure 

factors presented in current risk assessment guidance (USEPA, 1989a and 1993a). Age-adjusted factors 

are used to assess RME and CTE risks for residential receptors. General exposure input parameters for 

the identified potential receptor groups at the NSWC-White Oak are presented in Table 6-l. 

6.2.6 Exposure to Lead 

,r ,/. 

The equations and methodology presented in the previous sections cannot be used to evaluate exposure 

to lead because of the lack of published dose-response parameters. Exposure to lead is assessed using 

the latest version of the USEPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead (USEPA, 

1994c). This model is designed to estimate blood levels of lead in children under 7 years of age, who are 

extremely susceptible to adverse effects from exposure to lead .(including behavioral and developmental 
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impairments). The IEUBK Model is based on either default or site-specific input values for air, drinking 

water, diet, dust, and soil exposure. Blood lead levels greater than 10 pg/dL are considered to be 

potentially harmful. 

For sites under investigation at the NSWC-White Oak, the lead model can be used to address exposure to 

lead in children, when detected concentrations exceed the screening levels discussed in Section 6.1.2. 

An IEUBK Model for lead may also be used to address exposure to lead in adults, based on fetal blood 

lead concentration in women exposed to lead in contaminated soils. The 95% UCL lead concentration, as 

well as default parameters for some input parameters, are employed. Estimated blood lead levels and 

probability density histograms will be presented when appropriate as support documentation for this 

analysis and appended to the site-specific risk assessment. 

6.3 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identify the potential adverse health effects in exposed 

populations. Quantitative estimates of the relationship between the magnitude and type of exposures and 

the severity or probability of human health effects are defined for the identified PCOCs. Quantitative 

toxicity values determined during this component of the risk assessment are integrated with outputs of the 

exiosure assessment to characterize the potential for the occurrence of adverse health effects for each 

receptor group. 

The toxicity value used to evaluate noncarcinogenic health effects is the Reference Dose (RfD). The RfD 

is an estimate of the daily exposure level for the human population that is likely to be without appreciable 

risk during a portion or all of a lifetime. It is based on a review of available animal and/or human toxicity 

data, with adjustments for various uncertainties associated with the data. Carcinogenic effects are 

quantified using the Cancer Slope Factor (CSF), which is a plausible upper-bound estimate of the 

probability of development of cancer per unit intake of chemical over a lifetime. It is based on available 

dose-response data from human and/or animal studies. 

6.3.1 Toxicitv Criteria for Oral and Inhalation Exposures 

Oral and inhalation RfDs and CSFs to be used in the site-specific risk assessments for the NSWC-White 

Oak will be obtained from the following primary EPA literature sources: 

l Integrated Risk Information System (IRIS) 

l Annual Health Effects Assessment Summary Tables (HEAST) 
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. National Center for Environmental Assessment (NCEA) Super-fund Health Risk Technical Support 

Center 

Although RfDs and CSFs can be found in several toxicological sources, USEPA’s IRIS on-line database is 

the preferred source of toxicity values. This database is continuously up-dated and values presented 

have been verified by USEPA RfD and Carcinogenic Risk Assessment Verification Endeavor (CRAVE) 

work groups. The USEPA Region III RBC Table is also used as a source of toxicity criteria. 

6.3.2 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs found in literature are typically expressed as administered (not absorbed) doses. 

Therefore, these values are considered to be inappropriate for estimating the risks associated with dermal 

routes of exposure. Oral dose-response parameters based on administered doses must be adjusted to 

absorbed doses before the comparison to estimated dermal exposure intakes is made. Because 

information on administered dermal doses is not always readily available, all oral dose-response 

parameters are adjusted to provide values for dermal contact. 

I,_ The adjustment to an absorbed dose is made using chemical-specific absorption efficiencies published in 

available guidance (i.e., RAGS Appendix A, IRIS, Agency for Toxic Substances and Disease Registry 

(ATSDR) toxicological profiles, etc.) and the following equations: 

RfD dermal = (RfDora, )(ABSGl) 

where: ABS,, = absorption efficiency in the gastrointestinal tract 

Whenever absorption efficiencies are not found in literature, default absorption efficiencies for VOCs (80 

percent), SVOCs/pesticides/PCBs (50 percent), and metals (5 percent) are used (USEPA, 1989a). 

6.3.3 Toxicitv Criteria for Carcinogenic Effects of Polvnuclear Aromatic HvdrocarbonS 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to Polynuclear 

Aromatic Hydrocarbons (PAHs). The most extensively studied PAH is benzo(a)pyrene, which is classified 

x _“_ by the USEPA as a probable human carcinogen. Although a CSF is available for benzo(a)pyrene, 

insufficient data are available to calculate CSFs for other carcinogenic PAHs. Toxic effects for these 
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chemicals are expressed in terms of estimated orders of potential potency (USEPA, 19936) based on the 

carcinogenicity of benzo(a)pyrene. The equivalent oral and inhalation CSF for these chemicals is derived 

by multiplying the CSF for benzo(a)pyrene by the order of potential potency. The EPA Region III RBC 

tables present the CSFs for the carcinogenic PAHs, as derived from this process. Furthermore, PAHs will 

not be evaluated for dermal exposure because they impose effects on the skin directly upon contact. 

6.3.4 Toxicity Criteria for Carcinogenic Effects of DioxinslFurans 

Similar to the concept of estimated orders of potential potency for PAHs, chlorinated dibenzo-p-dioxins 

(CDDs) and -dibenzofurans (CDFs) are evaluated using Toxicity Equivalence Factors (TEFs) relative to 

the toxicity of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) (USEPA, 1989b). Based on a variety of 

approaches that generate toxicities relative to 2,3,7,8-TCDD, the USEPA developed TEFs for other 

dioxins/furans from structure-activity relationships and available toxicological information. The equivalent 

oral CSF for these chemicals is derived by multiplying the CSF for 2,3,7,8-TCDD by the TEF. 

6.3.5 Toxicitv Criteria for Chromium 

Toxicity criteria are available for two different forms of chromium, the trivalent state and the hexavalent 

state, of which the latter is considered to be more toxic. Unless chromium speciation is performed at a 

site, screening of chromium is conducted by assuming that 100 percent of the reported total chromium 

result is hexavalent. Should chromium, assumed to be all hexavalent, prove to be a significant contributor 

to risk, further investigation regarding the presence and valence state of chromium should be determined 

at that time. 

6.3.6 Identification of Other Human Health-Based Criteria 

Media-specific regulatory and human health-based criteria for PCOCs, other than dose-response 

parameters, are also provided in the site-specific risk assessments. These criteria, which consist of 

ARARs and To Be Considered (TBC) values, can also be used to indicate the potential for adverse health 

effects in human receptors. As discussed in Section 1.3, ARARs are cleanup standards and other 

environmental protection requirements and criteria promulgated under Federal or State law. TBCs (i.e. 

health advisories for drinking water), are nonpromulgated, nonenforceable standards or criteria that may 

be helpful in determining what concentration of a particular chemical is protective of human health. 
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‘f ..- 6.4 RISK CHARACTERIZATION 

Potential risks (noncarcinogenic and carcinogenic) for human receptors resulting from the exposures to 

contaminated media are quantitatively determined during the risk characterization component of the 

HHRA. 

A summary and interpretive discussion of the quantitative risk estimates are provided in the text of the 

site-specific risk assessments. PCOCs which contribute significantly to elevated risks are identified as 

“risk drivers” during the interpretive risk discussion. The numeric estimates of risk are contained in the 

risk assessment spreadsheets, which are appended to the site-specific assessments. 

6.4.1 Risk Estimation Methods 

Quantitative estimates of risk are calculated using intake and toxicity values according to risk assessment 

methods outlined in current USEPA guidance (USEPA, 1989a). Lifetime cancer risks are expressed in the 

form of dimensionless probabilities, referred to as Incremental Cancer Risks (ICRs) which are derived 

using published CSFs. Noncarcinogenic risk estimates are presented in the form of Hazard Quotients 

(HQs) that are derived using published RfDs. 

ICR estimates are generated for each PCOC using estimated exposure intakes and published CSFs, as 

follows: 

ICR = (Estimated Exposure Intake)(CSF) 

If the above equation results in an ICR greater than 0.01, the following equation is used: 

ICR = I- [exp (-Estimated Exposure Intake)(CSF)] 

The ICRs for all PCOCs in an exposure scenario are summed to give a cumulative ICR. An ICR of 10” 

indicates that the exposed receptor has a one-in-one-million chance of developing cancer under the 

defined exposure scenario. Alternatively, such a risk may be interpreted as representing one additional 

case of cancer in an exposed population of one million persons. 

Noncarcinogenic risks are assessed using the concept of HQs and Hazard Indices (HIS). The HQ for a 

,, ‘.. PCOC is the ratio of the estimated intake to the RfD, as follows: 
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HQ = (Estimated Exposure Intake) / (RfD) 

An HI is generated by summing the individual HQs for all of the PCOCs. It should be noted that HI is not a 

mathematical prediction of the severity of toxic effects and therefore is not a true “risk”; it is simply a 

numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

6.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

In order to interpret the quantitative risks and to aid risk managers in determining the need for remediation 

at a site, quantitative risk estimates are compared to typical benchmarks. The USEPA has defined the 

range of lo4 to lo4 as the ICR “target range” for most hazardous waste facilities addressed under 

CERCLA. Cumulative ICRs greater than lo4 generally will indicate that some degree of remediation is 

required, while ICRs below 10” normally will not result in remedial efforts. Whenever ICRs fall between 

10”’ and lo”, decisions for remediation will be made on a case-specific basis. Individual chemicals 

contributing significantly to risks above the target range are considered to be chemicals of concern. 

An HI exceeding unity (1.0) indicates that there may be potential noncarcinogenic health risks associated 

with exposure. If an HI exceeds unity, target organ effects from individual PCOCs contributing to the risk 

are considered. Only those chemicals which impact the same target organ(s) or exhibit similar critical 

effect(s) will be regarded as truly additive. Thus, PCOCs contributing to an HI greater than 1.0 on the 

basis of a single target organ/effect are considered to be chemicals of concern. 

6.5 UNCERTAINTY ANALYSIS 

The goal of the uncertainty analysis is to identify important uncertainties and limitations associated with 

the HHRA. Uncertainties related to each component of the assessment (i.e., data evaluation, exposure 

assessment, toxicity assessment, and risk characterization) are presented in the site-specific 

assessments. In addition, the effect of a particular uncertainty on the outcome of the assessment (i.e., 

risk estimates) is also indicated, where possible. 
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7.0 ECOLOGICAL RISK ASSESSMENT AND RISK MANAGEMENT 

This section provides methods and decision criteria for performing ERAS for Sites 2, 3, 4, 7, 8, 9, and 11 

and for the Paint Branch watershed at NSWC-White Oak. The goal of the ERA is to define conditions 

under which populations or communities of naturally occurring organisms have been or have the potential 

to be harmed. The ERA evaluates the likelihood of ecological effects due to site contamination at 

individual sites and at Base-wide levels. A phased approach to ERA at NSWC-White Oak is used, relying 

on environmental chemistry data and field observations for preliminary assessments, and using biological 

sampling or testing if further work is needed. 

_ .., 

The ERA approach is comprised of eight steps (See Figure 7-l), in accordance with USEPA guidance 

(USEPA, 1997b). The first two steps complete the screening-level assessment and are described in 

Section 7.1. Sections 7.2 through 7.7 discuss the remaining steps of the ERA approach. In add:ition, the 

methods to be used will be in accordance with a recent informal memorandum circulated by Flegion III 

BTAG which outlines ERA methods preferences specific to Region III (USEPA, 1998b). In addition to 

methods, these sections describe decision points in the process, outline decision criteria, and provide 

examples of the types of decisions to be made. Risk management considerations are discussed in 

Section 7.7. 

As stated above, ERAS will be performed for each of the seven RFI sites on NSWC-White Oak and for the 

Paint Branch watershed. The same generalized framework presented in Sections 7.1 through 7.7 will be 

used to perform each assessment. However, site-specific components to the ERA approach exist for 

each site and for the Paint Branch watershed assessment. Therefore, Section 7.8 presents a discussion 

of the site-specific approach to each of the ERAS and the relation of the site-specific approaches to the 

sampling to be conducted described in Section 4.0. Risk management considerations discussed in 

Section 7.7 will apply to all of the individual sites and the Paint Branch watershed. 

7.1 STEPS 1 AND 2 - SCREENING-LEVEL RISK ASSESSMENT 

The first phase in the ERA process is the screening-level risk assessment. In this phase, conservative 

exposure estimates are made for grouped or individual ecological receptors, and these exposures are 

compared to screening-levels and threshold toxicity values. The screening-level risk assessment 

includes: 

_ l Screening-level problem formulation 

0 Screening-level ecological effects evaluation 
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0 Screening-level exposure estimate 

l Screening-level risk calculation 

7.1.1 Screenha-level Problem Formulation 

Screening-level problem formulation includes identification of potential receptor groups, PCOCs, and the 

mechanisms for fate/transport and toxicity. Determination of the complete exposure pathways that exist 

on a site is done at this point to facilitate the selection of receptors. As part of receptor identification, site 

habitats are described and delineated. A site visit is important for receptor identification, analysis of 

contaminant pathways, and other aspects of the risk assessment. During the site visit, careful attention is 

paid to evidence of physical disturbance because physical disturbance often coincides with potential 

contaminant effects at a site. 

Receptor selection follows from decisions about which biological groups need to be protected in the 

vicinity of the site. These decisions are based on the habitats present, the migration pathways of probable 

contaminants, and the routes that contaminants may take to enter receptors. Specific protection goals for 

the risk assessment and the manner in which they will be assessed are also parts of screening-level 

problem formulation. As discussed in USEPA (1997b), one of the major tasks in problem formulation is the 

selection of assessment and measurement endpoints. An assessment endpoint is defined as “an explicit 

expression of actual environmental values that are to be protected” (USEPA, 1997b). For this IERA the 

assessment endpoints are protection of the following groups of receptors from adverse effects of 

contaminants on their growth, survival, and reproduction: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
.A.__” 

. 

benthic invertebrates 

fish 

insects 

soil invertebrates 

birds feeding on aquatic life 

birds feeding on soil invertebrates 

carnivorous birds 

insectivorous birds 

carnivorous mammals 

omnivorous mammals 

insectivorous mammals 

herbivorous mammals 

vegetation 
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. amphibians and reptiles 

These proposed assessment endpoints will be discussed between all stakeholders prior to initiation of the 

ERA. Any modifications to the assessment endpoints will be made and agreed to by all stakeholders. 

The assessment endpoints must be agreed upon by all stakeholders before representative receptors are 

chosen for the foodchain modeling discussed below. Some or all of the groups listed above will apply to 

each of the seven sites. 

Many receptors in the soil and aquatic environments are adequately described in general categories such 

as soil invertebrates, vegetation, and sediment-dwelling (benthic) invertebrates. This is due to the nature 

of the threshold values, effects levels, or water quality criteria that are typically used to characterize risk 

for such organisms. For vertebrate receptors, selection of particular species may be required so that 

intake through eating, drinking, and other routes can be estimated. 

Receptor identification is influenced by the PCOCs, their likely mode of transport, ultimate fate, and 

toxicity. For example, most metals have sedimentary transport characteristics and do not bioaccumulate. 

Accordingly, sediment- and soil-dwelling organisms are selected as receptors for metals if exposure 

pathways are complete,. and other groups may be included as well. For PCOCs that bioaccumulate, such 

as methylmercury and chlorinated pesticides, effects on predators need to be assessed. Sensitivity to 

particular PCOCs is also considered. For example, birds and mammals may have different sensitivities to 

organic compounds, so each group, or the most sensitive group for a particular PCOC, is assessed. As in 

the HHRA, discussed in Section 6.0, calcium, magnesium, potassium, and sodium will be excluded as 

PCOCs in most media because they are essential nutrients that can be tolerated by living systems even at 

high concentrations. The ERA will provide additional justification for the exclusion of essential nutrients 

from the ERA. 

As previously mentioned, receptor species may be identified when ingestion is the primary route of 

exposure. Indicator species are selected for their preferred habitat, body size, sensitivity, home range, 

abundance, commercial or sport utilization, legal status, and functional role (e.g., predators). For 

conservatism, indicator species may be small and have small home ranges. Species known to be 

sensitive to particular PCOCs may be selected. For example, mink are sensitive to PCBs for reproductive 

endpoints and would therefore be selected for a scenario involving exposure to PCBs from an aquatic or 

sedimentary source. The availability of exposure parameters such as body mass, feeding rate, and 

drinking rate may also be a factor in selecting indicator species. Exposure factors will be obtained from 

EPA’s Wildlife Exposure Factors Handbook (EPA, 1993c), and must be agreed to by all stakeholders prior 
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/,, .., to initiation of the ERA. These exposure factors will be submitted to BTAG prior to initiation of this step of 

the ERA. 

7.1.2 Screenim-level Ecolonical Effects Evaluation 

The preliminary ecological effects evaluation is an investigation of the relationship between the magnitude 

of exposure to a chemical and the nature and magnitude of adverse effects resulting from exposure. In 

addition to being a toxicity study, it can also include descriptions of apparent effects seen during the site 

visit. Toxicity thresholds are usually expressed in units of concentration when the medium of concern is in 

intimate contact with the receptor, such as surface water for pelagic organisms or soil for soil 

invertebrates. For other receptors, such as terrestrial vertebrates, toxicity data are typically available as 

doses, with units of mass of contaminant per unit of body mass per unit of time (usually mg/kg/day). For 

the screening-level ERA, conservatively low toxicity thresholds are used to evaluate the potential for 

adverse ecological effects. 

USEPA Region III BTAG surface water screening-levels (USEPA, 1995c) are primarily ambient water 

quality criteria (AWQC) and will be used as thresholds for surface water exposure to aquatic organisms 

because they have been established to protect a range of organisms, including sensitive species. If 

criteria are not available for a contaminant, concentrations may be calculated using the same approach 

used to develop AWQC (USEPA, 1985). Maryland Water Quality Standards (WQS) may also be used, as 

available. 

Screening-levels for assessing potential risks to benthic organisms from sediment contaminants will be 

USEPA Region III BTAG screening-levels (USEPA, 199%). These values are primarily Effects Range- 

Low (ER-L) values (Long and Morgan, 1991; Long et al., 1995), and Apparent Effects Thresholds (AETs) 

from various literature sources. ER-L values were derived from marine and estuarine systems but are 

often used to assess freshwater systems. 

For surface soils, values from Region III BTAG are used (USEPA, 1995a). It should be noted that 

significant data gaps exist in BTAG tables as a result of the paucity of values in the primary literature. 

Therefore, screening-levels from Oak Ridge National Laboratory (ORNL) (Efroymson et al., 1997a and 

1997b) may be used. These screening-levels were derived from toxicity data for soil invertebrates 

(earthworms) and soil microbes. In addition, “Dutch” soil screening-levels may also be used (MHSP&E, 

1994). 
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As per Region III BTAG preference, groundwater contaminant concentrations will be compared to AWQCs 

when groundwater to surface water and sediment discharge is possible. This is performed as a 

conservative measure, and does not take into account dilution or changes in bioavailability from medium 

to medium. However, it provides a qualitative assessment of the potential for risks to aquatic and semi- 

aquatic receptors from groundwater contaminant discharge. Prior to initiation of the ERA, ail guidelines to 

be used in the screening level ERA will be agreed to by all parties. 

To augment the comparison of site concentrations to screening levels, assessment of risks can be 

performed using threshold toxicity values in foodchain models within the framework of the &-step EPA 

ERA process. The models to be used follow the approach of USEPA’s Environmental Response Team 

(ERT) in their use of conservative threshold values and their assumption that all transfer factors are equal 

to one. Threshold toxicity values, one for each combination of PCOC (those whose maximum 

concentration exceeds BTAG screening levels) and receptor, will preferentially be taken from ERT reports. 

If needed, additional threshold toxicity values will be developed from published data. A literature search 

will be conducted to obtain the most up-to-date toxicity data since ERT values are from a previous 

literature search. Thresholds will be taken from studies incorporating chronic exposures, organisms 

similar to the receptors of concern, and exposure routes that are equivalent to those in the exposure 

model. The lowest values for NOAELs and LOAELs among ecologically relevant endpoints will be used. 

Ecologically relevant endpoints are typically development or reproductive effects due to their typical 

sensitivity and potential for population-level effects, but endpoints associated with lower thresholds will be 

used if population success could be harmed. 

There are a number of information sources that may be used for toxicity data; the following are 

compilations. Data related to fish and wildlife effects may be found in the Contaminant Hazard Reviews of 

the U.S. Fish and Wildlife Service (Publications Unit, Washington, DC). Mammalian toxicological data are 

comprehensively reviewed and summarized in ATSDR’s Toxicological Profile series. Additional sources 

include the following databases: USEPA’s IRIS (risk assessment data), the privately maintained AQUIRE 

(aquatic toxicological data), and NIOSH’s RTECS (mostly mammalian toxicological data). The ‘Screening 

Benchmarks for Ecological Risk Assessments” electronic database prepared by the Environmental 

Sciences and Health Sciences Research Divisions of ORNL are comprehensive, including soil, wildlife, 

water, and sediment values, often with a range for each chemical. However, the data used to develop 

these values should be checked against original sources, and the derivation of benchmarks should be 

checked for consistency of approach with threshold values developed using this work plan. References 

for data and techniques for derivation of benchmarks are contained in reports published by ORNL. 
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,,,. -.-, 7.1.3 Screening-level Exposure Estimate 

Screening-level exposure estimates for all pathways include calculation of exposure concentrations. The 

most conservative exposure concentration is the maximum value observed in a particular mediurn; if use 

of the maximum results in a finding of no risk, then that contaminant-medium combination is eliminated 

from further evaluation. 

The Conceptual Site Model (CSM), first considered for selection of receptors, is formalized in the 

preliminary exposure step. An example of a conceptual site model is shown in Figure 7-2. To help 

understand the relationship of the conceptual model to the site it describes, an illustration of an example 

site is provided in Figure 7-3. 

For receptor groups like “terrestrial vegetation” or “soil invertebrates,” exposure is synonymous with 

contaminant concentration in the medium of exposure. For wildlife species selected as indicators, 

exposure is a dose that must be calculated. 

Since the bioaccumulation factor is assumed to be 1, the ingestion of prey items (soil invertebrates) is 

equivalent to ingestion of soil. Therefore, incidental ingestion of soil is not treated as a separate term and 

bioaccumulation factors are omitted. The following general formula, as presented by BTAG (USEPA, 

199&b), will be used: 

Dose (mg/kg/day) = (MS1 * MSC) f (MWI * MSW) + (MFI * MFC) 

MBW 

Where: 

MSI = Maximum soil ingestion rate 

MSC = Maximum soil concentration 

MWI = Maximum surface water ingestion rate 

MSW = Maximum surface water concentration 

MFI = Maximum food ingestion rate 

MFC = Maximum food concentration 

MBW = Minimum body weight 

,.’ --_ In a preliminary evaluation it is assumed that all behavior resulting in exposure occurs in contaminated 

areas and contaminants are completely bioavailable. Receptors to be used in the foodchain mocleling will 
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FIGURE 7-2 
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_,. “._, be reflective of the assessment endpoints and will be agreed to by all stakeholders prior to initiation of the 

ERA. 

7.1.4 Screenimplevel Risk Calculation 

The screening-level risk calculation compares exposure concentrations and dose estimates to threshold 

values, in the form of an ecological effects quotient (EEQ; also referred to as a hazard quotient), which is 

calculated by dividing the exposure level by the threshold. There is an EEQ for every combination of 

PCOC, receptor, and applicable medium. An EEQ of less than one indicates a probable lack of effect, 

while a value greater than unity means that a harmful effect is possible. Unless otherwise specified by 

BTAG after the screening is completed, only those contaminants whose maximum concentrations exceed 

screening levels will be included in the foodchain modeling. 

A lack-of-effect assessment results in no further analysis for that combination of PCOC and mediuim, while 

an EEQ greater than unity may trigger an evaluation of risk management alternatives, including the 

possibility that more sampling is needed to better characterize risk. BTAG will also allow chemicals to be 

dropped from further consideration if a valid toxicological reason is presented. 

,’ 
“.. 

If preliminary assessment results in an EEQ of unity or greater, field activities (e.g., tissue residue 

analysis, toxicity testing) may be conducted to reduce the uncertainties in the assumptions used in the 

preliminary assessment. The EEQ is not an expression of probability, and the meaning of values greater 

than unity must be interpreted in light of attendant uncertainties in risk management. Suggestions for 

providing balance to the conservative screening-level risk assessment by evaluating risk management 

considerations are discussed in Section 7.7. 

Documentation of the screening-level ERA may be in the form of an alternative deliverable to save time in 

the review and decision-making process. For example, a technical memorandum may concisely present 

the results of the assessment and recommendations for further investigation. A more complete account of 

the assessment may be made in the RFI report, or the alternative deliverable itself may be adequate for 

such reports. The conclusion of no or low and acceptable potential risks must be adequately documented 

and technically defensible (USEPA, 1997b). More sampling is usually required if more work is needed, 

and sampling should be done, and the new results analyzed for inclusion in the RFI report. The main 

purpose of the alternative deliverable is to avoid delays in the RFI process, including the identification of 

the need for more sampling. This memorandum also includes recommendations for interim action, if an 

immediate response is justified. Recommendation for interim action leads to risk management decisions 

regarding a quick response (see Figure 7-l). It should be noted that although USEPA prefers, that the 
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screening-level ERA be performed prior to an RFI WP and Sampling and Analysis Plan (SAP), it is not 

always feasible or practical to do so. Specifically, little or no data may be available for the sites to be 

studied, such as site investigation data (as with some sites at NSWC-White Oak), or ecological risk issues 

may not have been part of the earlier steps in the RFVCMS process. In these cases, the screening-level 

ERA is included as part of the RFI report. 

7.2 STEP 3 - BASELINE RISK ASSESSMENT PROBLEM FORMULATION 

If the screening-level ERA indicates that the level of potential risk to ecological receptors requires a better 

characterization of risk, based on collection of more data, then the next step is to develop a Baseline Risk 

Assessment (BRA) WP and SAP. For example, widespread contamination at concentrations above 

preliminary threshold values makes remediation a possibility. In order to be more sure of the risks 

involved and to establish remediation goals, reasonable estimates of risk are needed. Such estimates can 

be made by refining the exposure and toxicological evaluations introduced in the preliminary assessment, 

by investigating actual effects through toxicological testing or field measurements of population/community 

structure, or by combining these approaches. This process is begun through BRA Problem Formulation, 

the third step in the ERA (see Figure 7-l). The elements of BRA Problem Formulation are discussed 

below. 

7.2.1 Assessment Endpoint Refinement 

Assessment endpoints are expressions of environmental values to be protected. They reflect the “effects 

that drive decision making, such as reduction of key populations or disruption of community structure” 

(USEPA, 1997b). Assessment endpoints may be refined at this stage in the process. In addition, the 

assessment endpoints listed for the screening-level assessment can be retained as is. Regardless, they 

should be geared towards protection of specific trophic levels. 

Testable hypotheses are developed to establish whether or not potential threats exist to the environmental 

values to be protected. Examples of testable hypotheses include: 

. No individuals in a population of protected species will die due to exposure to site contaminants 

l A maximum of 5 percent of aquatic populations will be excluded due to site contaminants 

l No significant mortality or loss of recruitment will occur in wildlife populations 

. Plant community diversity and standing crop will not be significantly different from background 
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__ -.. 7.2.2 Ecoloqical Effects Literature Search and Fate and Transport Analysis 

Fate and transport of contaminants may be reconsidered due to changes in the list of PCOCs, or to 

concentrate effort on those pathways most likely to contribute to risk. Also, the toxicity evaluation! may be 

revised to make fewer conservative assumptions. For example, AWQC or surrogate values may be 

reassessed if sensitive species are not part of the potentially impacted community, equilibrium partitioning 

may be considered as appropriate for estimating risk levels for sediments along with ER-Ls, and/or less 

conservative uncertainty factors may be used in the toxicity evaluation for indicator species. 

7.2.3 Conceptual Model Refinement 

In conceptual model refinement, the environmental aspects of the exposure model are revised. Also, if 

additional field work is necessary, the plans are documented. 

A conceptual exposure pathway model is formalized in this step and an example of a CSM is presented in 

Figure 7-2. The CSM includes primary and secondary sources, modes of transport, potentially affected 

media, inter-media transfer, and routes of entry into receptors. The type(s) of transport model(s) to be 

used will be selected. These may range from simple equations to sophisticated simulation models 
,’ “, 

requiring parameterization, calibration, and validation steps. Some of the exposure parameters to be 

considered at this point include bioavailability of contaminants and, for particular receptors, temporal 

aspects of exposure and the relationship between foraging area and contaminated area. Bioavailability 

issues may be addressed in the field study. As examples, leaching behavior and the proportion of total 

chromium that is hexavalent may be established by laboratory analyses of field samples. 

This step in the ERA ends with agreement on the scope of the assessment in terms of the resoumes to be 

protected and the approach to testing hypotheses in the forthcoming work plan. The criteria used to make 

these decisions include incorporation of all valuable resources and the acceptability of protection levels for 

these resources. An example of an issue during this process may be the advisability of protecting 

populations rather than individuals (i.e., allowing limited mortality if the population is unlikely to be 

affected). 

7.3 STEP 4 - STUDY DESIGN AND DATA QUALITY OBJECTIVES 

7.3.1 Measurement Endpoints 

.” 
Measurement endpoints are measurable characteristics related to environmental values to be protected 

and are more focused than the broad endpoints of the screening-level assessment. Examples include: 
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1. Endpoints for predictive assessments based on environmental contaminant concentrations or doses 

l Concentrations or doses associated with reproductive or developmental effects in published 

toxicological studies 

l Concentrations or doses associated with any effect impacting population fitness 

2. Endpoints for toxicity testing 

l Survival 

l Growth 

l Fecundity of test organisms 

3. Endpoints for field studies 

. Population size 

0 Population recruitment 

l Community taxonomic diversity 

l Community standing crop or density 

0 Community functional group composition 

7.3.2 Field lnvestiaations and Study Design 

Field work for the assessment may include additional sampling of environmental media, biological tissue 

sampling, aquatic pathway analysis, and population/community studies. The uses of these types of data 

are presented below. 

Additional sampling of surface water, sediment, soil, or air may be required to verify actual concentrations, 

obtain data for areas not yet sampled, establish temporal trends, and evaluate bioavailability. 

For example, sampling of surface water in a creek may be needed to verify concentrations in an area 

downgradient of groundwater that exceeded water quality criteria. It may be useful to establish temporal 

trends for organic compounds that are mobile or subject to degradation. Also, sampling may be 

necessary to supply data on porosity, pH, bulk density, and other measures that are needed for selected 

transport models. 
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I 1.. Tissue sampling for bioconcentrated or bioaccumulated toxicants may be necessary to estimate exposure 

for herbivores or predators, especially for mammalian and avian receptors. This approach is more 

accurate than estimating uptake from food chain models that use contaminant concentrations in soil, 

sediment, or water as input. In complex investigations where use of such models is necessary, tissue 

sampling may be used to validate these models in addition to providing direct exposure data. An (example 

of the use of tissue data is a situation where the sediment ER-L for PCBs, which are kinown to 

bioaccumulate, is exceeded throughout a tidal creek. The most accurate approach for estimating dosage 

to fish-eating birds and mammals in this case is to sample fish that have a small home range and are 

eaten by piscivores, and analyze the whole-fish samples for PCB content. 

-I., 

Population or community studies are used to evaluate whether effects due to site contaminants are 

apparent in the field. Typically, measurements are taken at potentially impacted locations and at 

background or reference areas. The reference areas are selected carefully to be free of site contaminants 

or other unusual man-induced influences. If statistical comparison of a reference site to a site under 

investigation is important, standard techniques will be used for establishing the number of samplies to be 

collected from each area in order to minimize the occurrence of false positive and false negative errors. 

An example of this type of study is to compare benthic macroinvertebrate community measurements 

(taxonomic diversity, density, functional group composition) in a potentially impacted creek to a reference 

creek. 

Community studies have been criticized for their lack of sensitivity in detecting effects. This criticism is 

especially appropriate when population/community studies have few numbers of samples or if they are the 

only approach used to assess effects in the field. In addition to potential impacts, these studies provide 

information on the types and abundance of organisms present. A combination of community assessment, 

toxicity testing, and/or tissue sampling is an efficient design likely to produce useful and conclusive data. 

Toxicity testing is usually performed to see if soil, water, or sediment samples are toxic to test orlganisms; 

toxicity testing may also be performed using enclosures in the field. As a direct measurement of toxicity, it 

can remove uncertainty associated with screening values or predictive risk evaluation. Results of toxicity 

testing are usually less ambiguous than the results of population or community analysis, but are not 

necessarily predictive of community-level effects. Standardized toxicity tests are available for acute 

effects, and some endpoints are designed to estimate chronic effects. For example, estuarine sediment 

may be tested using an amphipod; statistical comparisons are made of survival, fecundity, and growth 

endpoints between potentially impacted and reference sediments. 
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Execution of this step in the ERA results in a draft, project-specific SAP. The decision point at the end of 

this step is the agreement on, and approval of, the WP and SAP. Decision criteria include the applicability 

of the measurement endpoints to the resources to be protected, applicability of the field study elements to 

the PCOCs and receptors of concern, and the appropriateness of the study design given the type and 

magnitude of potential risks estimated in the preliminary assessment. All stakeholders must agree upon 

the need for and type of additional data collection. 

7.4 STEP 5 - FIELD VERIFICATION OF SAMPLING DESIGN 

A site assessment is conducted to confirm that the ecological SAP is based on accurate observations. If 

problems with the WP or the SAP are apparent from the site assessment, then changes to these 

documents are proposed. For this step the decision point is approval of the project-specific SAP, with 

appropriate changes, as necessary. 

7.5 STEP 6 - SITE INVESTIGATION AND ANALYSIS PHASE 

The site field investigation, in which the field work specified in the WP and SAP is carried out is the next 

step in the ERA procedure. At the completion of field work the process of analysis begins. There is no 

decision point immediately after the field investigation step, unless alterations to the WP and SAP are 

required (USEPA, 1997b). 

7.6 STEP 7 - RISK CHARACTERIZATION 

During risk characterization, the results of the field assessment are reviewed, combined with data 

collected earlier, and analyzed. There are potentially four approaches to analyzing environmental effects 

in this step: effects predicted by exposure modeling (including measured contaminant concentrations in 

tissue) as compared to toxicological data, effects inferred from population/community studies, effects 

observed in toxicity testing, and chemical data. A risk characterization is developed for each approach, 

and conclusions are drawn after consideration of each characterization. All available data, their 

interpretation, and conclusions must be agreed upon by all stakeholders. 

Reaching conclusions may be difficult because results from different approaches may be contradictory. If 

so, a strength-of-evidence approach is used to assess ecological impact (USEPA, 1997b), where the 

assignment of weight to a particular result is based on the reliability of the data. Reliability is a function of 

combined measurement error, applicability to the receptors of concern, the degree of realism in modeling, 

and the confidence and power levels associated with statistical testing. The completed ERA describes 

risks in detail and relates them to the assessment endpoints. The risk assessment results in conclusions 
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“ about the effects of site constituents on ecological receptors, and if necessary, recommendations for site- 

specific media concentrations that will protect valuable resources. If appropriate, additional 

recommendations are made for future activities. For example, recommendations may be made for future 

monitoring, habitat enhancement, or particular types of remediation. These recommendations are used by 

the risk manager in the risk management phase. 

Uncertainty analysis is an important part of risk characterization. Due to the number of potential receptor 

species and frequent lack of knowledge regarding their life histories, feeding habits, toxicological 

sensitivities, interactions with other species, and responses to natural environmental changes, the 

uncertainties surrounding estimates of ecological risk are substantial. Thus, the interpretation of toxicity 

quotients greater than one, positive results from toxicity testing, or negative results from community 

comparisons are not necessarily straightforward. 

,_. “-2. 

Added to the foregoing sources of uncertainty are those that are common to both human and ecological 

predictive risk assessments. These include lack of toxicological data, error in analytical data, the PCOC 

identification process, computation of exposure point concentrations, using conservative fate and transport 

assumptions, and selection of exposure pathways. These and other sources of uncertainty and their 

anticipated effect on estimated risks will be discussed in the risk characterization section of the 

assessment. 

The risk characterization is completed with the production of the ERA portion of an RFI or RFI report. 

Decisions regarding future actions take place in the risk management step. 

7.7 STEP 8 - RISK MANAGEMENT 

Risk management is the final step in the ERA process. In this step all stakeholders discuss the 

advisability of no action, remediation, monitoring, or other activities. Although risk management is the final 

step in the eight-step ERA process (USEPA, 1997b), it may be undertaken after the screening-level 

assessment if additional ecological work may not be necessary, or to gauge the cost-effectiveness of such 

work. Risk management considerations are conducted only after risk assessment is completed, and is not 

considered part of risk assessment. 

The use of mean contaminant concentrations, less conservative modeling assumptions, iand less 

conservative guidelines can help add balance to risk management considerations. Frequency of 

detection, number exceedances, magnitude of exceedances, and location of exceedances can also be 

used as risk management tools. Furthermore, the concentrations of contaminants at each site (primarily 
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metals) may be assessed relative to site-specific, Base-wide, and regional background concentrations 

(Shacklette and Boerngen, 1984). Chemical and biological data collected during earlier phases of the RFI 

may be discussed qualitatively, where applicable. 

Due to the variability in guideline values, sediment screening-levels from other sources may also be 

presented in risk management for this ERA, including ER-MS, Ontario Ministry of the Environment 

screening guidelines (OME, 1992), USEPA sediment quality criteria and “eco-tox” thresholds (USEPA, 

1996b), and those derived as part of ongoing Great Lakes sediment research (Smith et al., 1996; Ingersoll 

et al., 1996). 

At the screening level, the risk assessment will be performed using maximum concentrations. However, 

the maximum imparts little predictive utility to the assessment if the resulting dose or exposure 

concentration is above the corresponding threshold value. For risk management concerns, midpoints 

(medians or means) may also be used for exposure concentrations to provide balance to, and reduce 

uncertainties in, the preliminary estimate. 

In addition to their use in decisions regarding the need for more investigation, the EEQs generated for the 

screening-level ERA may be used to establish site priorities and the need for interim action. Some 

potential risks may be high enough to initiate an early risk management decision, such as the removal of a 

small amount of highly contaminated soil in an area where wildlife exposure is likely. 

Considerations of habitat quality and quantity inevitably enter into risk management decisions about the 

need to proceed beyond the screening-level ERA, and there is almost no guidance available on these 

issues. High levels of contamination limited to poor habitat caused by permanent development (e.g. 

parking lots and buildings) are reasonable cause for foregoing further risk analysis or consideration of 

remediation. Good habitat may rule out remediation even if there is potential risk, especially if remediation 

options are limited to destructive or disruptive techniques. An example is the occurrence of locally high 

sediment concentrations in an otherwise valuable wetland, where dredging the contaminated areas may 

cause more harm than benefit. There is a wide range of situations between these two examples where 

costs and benefits are much less clear. These situations must be evaluated on a case-by-case basis. 

The issues of potential habitat quality, present land use, and future land use are addressed in risk 

management evaluations. Also, the decision to continue the assessment does not necessarily mean that 

remediation will be necessary (USEPA, 1997b). 
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After the screening-level ERA results have been presented to BTAG and all other stakeholders, interim 

deliverables presenting and discussion risk management considerations may also be presented to BTAG 

and all other stakeholders. 

7.8 SITE-SPECIFIC ERA APPROACHES 

The generalized ERA framework and methodology presented in Sections 7.1 through 7.7 will be used at 

each of the seven RFI sites and for the Paint Branch watershed assessment. This section presents a 

discussion of the site-specific components of the ERAS for each study area. These site-specific 

components include, but are not limited to, media to be sampled, sample sizes, sample locations, habitats 

and receptors, and study objectives. Media to be sampled, sample sizes, and sample locations for each 

site are described in detail in Section 4.0. 

Contaminants in media from each of the seven sites may have migrated downgradient to onsite or offsite 

media. This presents problems when trying to define the specific area within and around a site to be 

sampled and a specific area to be used for risk assessment purposes. To address these problems, the 

term “Zone of Influence (ZOI)” will be used to describe each site and the areas that could have been 

impacted by their contaminants. Specifically, each ZOI will be defined as “a site and all contiguous areas 

and media that may have been impacted by contaminants from that site, qualitatively estimated for the 

purpose of assessing risk to ecological receptors.” 

ZOls will also be taken into account in risk management when trying to determine if any sities have 

contributed contaminants to Paint Branch. It is acknowledged that a site’s ZOI could include any 

downgradient areas in Paint Branch that it may have impacted. In this case the ZOI would be much larger 

than originally designated for sampling and risk assessment. Nonetheless, the designation of a ZOI is a 

necessary, practical tool for compartmentalizing each study area for sampling purposes and risk 

assessment. In addition, the phy&cal nature of some of the sites inhibits offsite migration of contaminants, 

and thus, less uncertainty exists when designating their ZOls. 

It should be noted that representative receptors for each site will be selected after consensus is reached 

regarding the assessment endpoints since the types of receptors that may be used in the foodchain 

modeling will be reflective of the assessment endpoints. An interim deliverable presenting proposed 

receptors and exposure parameters for each site will be presented to BTAG prior to initiation of the ERA. 
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7.8.1 Site 2 - Apple Orchard Landfill 

Site 2 is a 4.3 acre abandoned landfill located on the south side of Perimeter Road in the northwestern 

end of NSWC-White Oak. It was operated as an open disposal area and landfill from 1948 until 1982. 

The top of the landfill is approximately twenty feet higher in elevation than the valley to the west, south, 

and east. An apartment complex is located to the north, adjacent to the Base property. The landfill toe on 

the west, south, and east is steep and contains exposed debris. The top of the landfill is flat and 

comprised of grasses, brush, disturbed bare soil, and gravel. The landfill toe and the adjacent valley are 

heavily wooded. A drainageway is located along the western edge of the landfill toe. This drainageway 

empties into an unnamed stream south of the landfill in the bottom of the valley. The stream flows to the 

northeast and empties into Paint Branch approximately one mile from Site 2. The stream originates a few 

hundred feet east of Site 2 at two NPDES stormwater outfall culverts that discharge runoff from a large 

section of the northwestern portion of the Base. A site layout map is provided on Figure 3-l. 

The top of the landfill provides marginal but extensive terrestrial (old field) habitat, while the wooded valley 

provides excellent terrestrial (wooded) habitat. Water flow in the stream next to the landfill is intermittent 

and dependent on rainfall, but standing water is almost always present. Based on Malcolm Pirnie surveys 

in the early 1990s (Malcolm Pirnie, 1991) and a December 1997 site visit by B&RE ecologists, no fish are 

present in the stream in the landfill area. However, the sediments may contain a rudimentary benthic 

community. A large portion of the stream area has been classified as jurisdictional wetlands (Halliburton 

NUS, 1995). 

Surface water, sediment, and groundwater samples will be collected on and near the landfill. Five surface 

water/sediment samples will be collected in the drainageway west of the landfill. Seven surface 

water/sediment samples will be collected in the stream south of the landfill and several hundred feet 

downgradient of the landfill to investigate offsite contaminant migration. This will constitute the extent of 

the site’s ZOI. Ten surface soil samples will be collected around the landfill perimeter and ten surface soil 

samples will.be collected on the landfill proper. Five existing and five new monitoring wells will also be 

sampled. Also, two surface water/sediment samples will be collected in the stream south of the landfill 

upgradient of the landfill. These samples will be used to investigate contaminant inputs to the stream from 

the stormwater outfalls. Data from those samples may help differentiate contaminant inputs due to the 

landfill from contaminant inputs due to upgradient sources. Sample locations are provided on Figure 3-l. 

Potential impacts of site contaminants on Paint Branch are discussed in Section 7.8.8. 

Surface water, sediment, surface soil, and groundwater contaminant concentrations will be compared to 

screening guidelines as discussed in Section 7.1. 
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7.8.2 Site 3 - Pistol Ranqe Landfill 

Site 3 is 1 .I acres in size, located on the eastern half of NSWC-White Oak, directly north of Dahlgren 

Road and the Monroe Loop. The site was operated as a landfill from the late 1940s to the mid-1970s. 

The top of the landfill is relatively flat, although the southern end slopes down towards Dahlgren Road. 

West Farm Branch is located in a valley along the landfill toe to the west of the landfill. The top of the 

landfill is approximately 15 feet higher in elevation than the bottom of the valley. The landfill toe IS steep, 

contains exposed debris, and impinges on West Farm Branch in some locations. West Farm Branch flows 

to the south under Dahlgren Road and empties into Paint Branch about two miles south of Site 3. A site 

layout map is provided on Figure 3-2. 

The top of the landfill provides marginal but extensive terrestrial (old field) habitat, while the wooded valley 

provides excellent terrestrial (wooded) habitat. Water flow in the stream next to the landfill is intermittent 

and dependent on rainfall, but standing water is almost always present. It is not known whether fish are 

present in the stream in the landfill area, but the sediments may contain a rudimentary benthic community. 

A large portion of the stream area has been classified as jurisdictional wetlands (Halliburton NUS, 1995). 

Surface water, sediment, and groundwater samples will be collected on and near the landfill. Five surface 

water/sediment samples will be collected in the stream west of the landfill; two of these willbe collected 

downgradient of the site, south of Dahlgren Road, to investigate offsite migration of contaminants. This 

will constitute the extent of the site’s ZOI. Seven surface soil samples will be collected around the landfill 

perimeter and eight surface soil samples will be collected on the landfill proper. Eight existing and seven 

new monitoring wells will also be sampled. Sample locations are presented on Figure 3-2. Also, a surface 

water/sediment sample was collected in West Farm Branch upgradient of Site 3, just north of the Base 

boundary. Data from this sample may be used as background data for Site 3 in risk management. Data 

from that sample and potential impacts of Site 3 contaminants on Paint Branch are discussed in Section 

7.8.8. 

Surface water, sediment, surface soil, and groundwater contaminant concentrations will be compared to 

screening guidelines as discussed in Section 7.1. 

7.8.3 Site 4 -Chemical Burial Area 

Site 4 is located along Perimeter Road in the northeast portion of the installation. The site was used from 

the mid-1950s to the early 1970s for disposal of chemicals in four locations within the site. The site is 

relatively flat, and although a small drainage swale is located along the road, rainfall will tend to pond and 
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infiltrate rather than run off. The site is an open area with disturbed, bare soil, grasses, immature trees, 

and some brushy areas, which are surrounded by woodlands to the west, east, and south. One small 

wetland area (0.01 acres) was delineated in the woods east of Site 4 as part of wetland and forest stand 

delineations on the Base (Halliburton NUS, 1995). As discussed in Section 3.3.2.6, the wetland appears 

to be man-made, becomes dry in drier seasons, and is too small and isolated to be of significant 

ecological value. The wetland is upgradient of Site 4 (both surficially and hydrogeologically) and, hence, 

Site 4-related contaminants are unlikely to migrate to the wetland via overland runoff or groundwater 

discharge. A site layout map is provided on Figure 3-3. 

Potential risks would be confined to terrestrial receptors that inhabit the open area and nearby wooded 

areas. Therefore, ten surface soil samples will be collected within the four disposal areas on the site. 

Sample locations are presented on Figure 3-3. The area proper is designated as the site’s ZOI since 

offsite migration via overland flow is unlikely and groundwater to surface water discharge is unlikely. 

Surface soil data will be compared to screening guidelines as described in Section 7.1. 

7.8.4 Site 7 - Ordnance Burn Area 

Site 7 is located near the northeastern corner of the Base. Ordnance burning activities were conducted in 

a drainage swale north of Buildings 501 and 508 from 1948 to 1968. The swale is relatively flat and 

narrow at its westernmost point and widens out downgradient to the east. The swale passes under 

Perimeter Road via a culvert approximately 400 feet east of the origin of the swale near Buildings 501 and 

508, but the culvert is completely plugged with leaves and other debris, inhibiting water flow under the 

road. The swale is located in a wooded area and water is present only after periods of heavy rainfall. 

Since the swale is relatively flat and wide in the wooded area and along Perimeter Road, rainfall ponds 

and infiltrates. The swale was completely dry during a November 1997 site visit. Therefore, no aquatic or 

semi-aquatic community is present in the swale. Also, no aquatic resources are present downgradient of 

the site that contaminants could potentially migrate to via overland flow or groundwater discharge. A site 

layout map is provided on Figure 3-4. 

Potential risks would be confined to terrestrial receptors that inhabit the wooded area on and near the 

former ordnance burning area. Therefore, five surface soil samples will be collected within the former 

burn area, and two surface soil samples will be collected downgradient of the burn area in the swale to 

investigate potential offsite migration. One of these two downgradient samples will be collected 

approximately halfway between the burn area and Perimeter Road and one will be collected where the 

drainage swale passes under Perimeter Road. This area will be designated as the site’s ZOI. Sample 

locations are presented on Figure 3-4. 
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Surface soil contaminant concentrations will be compared to screening guidelines as described in 

Section 7.1. The ZOI for Site 7 is of limited aerial extent. As a result, it is probably much smaller than the 

home ranges of most mammals and birds that are found in wooded habitats on the Base. 

7.8.5 Site 8 - Abandoned Chemical Disposal Pit 

Site 8 is located along the southern facility boundary at the terminus of Perimeter Road. Site 8 was used 

from 1951 to 1971 for disposal of miscellaneous waste chemicals from facility laboratories. The site is 

approximately 10 feet by 10 feet wide and 12 feet deep, and was excavated and replaced with clean soil in 

late 1996. The site is located in a fiat, heavily wooded area. No surface waters are located near the site. 

Paint Branch is located approximately 1,000 feet to the east, but given the flat nature of the site proper 

and distance to Paint Branch, contaminant migration to the Creek is unlikely. A site layout map is 

provided on Figure 3-5. 

,__-. ” 

Two surface soil samples will be collected in the excavated and filled area to confirm the absence of post- 

remediation contamination. Four surface soil samples will be collected immediately outsidle of the 

excavated and filled area to investigate the potential for any migration via surface runoff. The four 

samples to be collected outside of the excavated and filled area are a conservative measure, since the 

site is flat and offsite migration via overland runoff is expected to be minimal. Thus, that area will be the 

boundary of the site ZOI. Sample locations are presented on Figure 3-5. 

Surface soil contaminant concentrations will be compared to screening guidelines as described in 

Section 7.1. Due to the small aerial extent of the site (10 feet by 10 feet), foodchain modeling {does not 

appear to be reasonable or appropriate since even the home range of small mammals would be several 

times larger than this site. However, if the data indicate that significant offsite migration has occurred via 

overland runoff, foodchain modeling for terrestrial receptors will be considered. 

7.8.6 Site 9 - Industrial Wastewater Disposal Area 300 

Site 9 is located south of Dahlgren Road along the Montgomery/Prince George County line and extends 

south to the facility boundary. The site was used from the early 1950s until the mid-1970s for disposal of 

liquid wastes via a series of leaching wells. Paint Branch is located south of the site, a few hundred feet 

from the Base boundary. A tributary of Paint Branch is located along the western and southern edge of 

the site, and is unofficially known as West Farm Branch. An intermittent drainageway is located along the 

eastern edge of Site 9, and it also connects with Paint Branch south of the site. A site layout map is 

provided on Figure 3-6. 

019803/P 7-25 CT0 0298 



For the most part, surface soils have not been impacted by disposal activities, and hence, surface soils 

will not be sampled. Groundwater under the site may discharge to West Farm Branch and the drainage 

ditch to the east. Therefore, surface water and sediment sampling will be conducted in these two 

waterbodies to investigate potential impacts to surface water resources primarily via groundwater 

discharge. Five surface water/sediment samples will be collected along West Farm Branch from the 

northernmost point of possible groundwater discharge south to near the Base boundary. Four surface 

water/sediment samples will be collected in the drainageway to the east from the northernmost point of 

Site 9 south to near the Base boundary. This is thought to encompass the site’s ZOI. Sample locations 

are presented on Figure 3-6. It should be noted that a surface water/sediment sample was collected in 

each of these waterways near their confluences with Paint Branch as part of a recent background 

characterization study. The use of these data is discussed in Section 7.8.8, as well as the influence of 

Site g-related contaminants on Paint Branch. 

The drainageway to the east is intermittent and contains water only after periods of heavy rainfall. The 

gradient to the south is steep, which causes water in the drainageway to flow swiftly. As a result, the 

drainageway is usually dry and does not contain a diverse or abundant aquatic community, although some 

semi-aquatic receptors (e.g., amphibians) may be present in the wetter months of the year along its 

southernmost reaches (where water would be most prevalent). The tributary to the west (West Farm 

Branch) is small, but may contain some small fish and a rudimentary benthic community. Surface water, 

sediment, and groundwater data in both waterbodies will be compared to screening guidelines as 

described in Section 7.1 

7.8.7 Site 11 - Industrial Wastewater Disposal Area 100 

Site 11 is located in the western portion of NSWC-White Oak in an area covering approximately 16 acres. 

The site is comprised of 13 leaching wells in nine areas that were used for disposal of liquid wastes until 

the late 1970s. The site is highly developed, consisting of buildings, roads, and graveled areas. The only 

vegetation present is mowed turfgrass and ornamental trees. A site layout map is provided on Figure 3-7. 

For the most part, surface soils have not been impacted by disposal activities, and hence, surface soils 

will not be sampled. Groundwater under the site may discharge to two drainageways to the east. 

Previous investigations indicate that groundwater under Site 11 flows to the east. Therefore, surface 

water and sediment sampling will be conducted in these two drainageways to investigate potential impacts 

to surface water resources primarily via groundwater discharge. Two surface water and sediment 

samples will be collected in the westernmost portion of the drainageway southeast of Building 30, and two 
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along the westernmost portion of the drainageway east of Bowditch Road. Water is present in these 

drainageways only after periods of heavy rainfall, and thus, no aquatic communities are present. This 

constitutes the extent of the site’s ZOI. Sample locations are presented in Figure 3-7. The westernmost 

portions of the drainageways were completely dry during a November 1997 site visit. This may prevent 

the collection of surface water samples. 

A small drainageway and pond are located to the west and southwest of Site 11 (in the Base golf course) 

and were included in the Site 11 assessment as part of previous RFls. However, groundwater flows in the 

opposite direction (to the east) and no surface soil contamination is associated with Site 11, precluding 

impacts to the golf course area. Also, the golf course pond is currently being studied under a iseparate 

investigation. Therefore, these areas will not be included in the Site 11 assessment. 

,-. ._ 

Surface water and sediment data in the two drainageways will be compared to screening guidelines as 

described in Section 7.1. Due to the lack of surface soil contamination, the small size of the 

drainageways, and the absence of aquatic receptors in the drainageways, foodchain modeling may not be 

applicable. The objective of the assessment of drainageway surface water and sediment is to ascertain 

whether groundwater contaminants are discharging to these media that could be carried downgradient 

into the Paint Branch watershed. Potenti& impacts to the Paint Branch watershed are discussed below. 

7.8.8 Paint Branch Watershed 

A detailed description of Paint Branch is presented in Section 2.58. Briefly, Paint Branch bisects the Base 

in a north/south direction. Paint Branch and all its tributaries above l-495 are designated as Class III - 

Natural Trout Waters. As a result, the creek is thought to have the potential for growth and propagation of 

trout and is capable of supporting self-sustaining trout populations and their associated food organisms. 

The presence of brown trout in Paint Branch was documented by Maryland DNR in 1973, from the 

extreme headwaters to the upper boundary of NSWC-White Oak (C. Gougeon, 1985). The trout 

population had declined severely by the 1970s due to man-made and natural factors, but has since 

rebounded. Sampling on the Base in April 1991 confirmed the presence of brown trout in the s’tream on 

the facility. However, juvenile trout and fry are limited in this portion of the stream due to fluctuat:ing water 

levels, temperature, and possible sedimentation. Aside from its ecological value, Paint Branch is also 

aesthetically, politically, and socially important in the region. 

-F- Surface water runoff from almost all sections of the Base eventually flows to Paint Branch via a series of 

drainageways and tributaries. Therefore, the waterways on the Base are part of the Paint Branch 
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watershed. Regardless of whether any of the RFI sites have ecological impacts within their ZOls, they 

could have cumulative impacts on Paint Branch via contaminant introduction into the watershed. Also, 

other potential contaminant sources (e.g., RCRA SWMUs, roadways) may exist on the Base that could 

contribute contaminants to the Creek. 

For these reasons, an ERA will be conducted for Paint Branch with emphasis on potential contaminant 

inputs from its tributaries on the Base. In addition to assessing the potential risks to aquatic, semi-aquatic, 

and benthic receptors from contaminants in Paint Branch media, the watershed study may also help 

identify potential contaminant sources via spatial analysis of concentrations. The data from each 

individual RFI site (specific contaminants and their concentration gradients) will be compared to 

contaminant data in Paint Branch to identify contaminant sources to the Creek, if any. Contaminant data 

from Paint Branch can also be used in developing Base-wide preliminary remediation goals (PRGs), if 

necessary, later in the RFKMS process. 

Eleven surface water/sediment sampling locations were sampled on and immediately adjacent to the Base 

as part of a recent background characterization study (Section 3.8). These sampling locations were 

chosen to identify potential contaminant inputs to Paint Branch from all tributaries on the Base. 

Background characterization sampling locations are presented on Figure 3-8. Six major tributaries of 

Paint Branch are located on the Base, and a surface water/sediment sample was collected in each of 

these tributaries near their confluence’s with Paint Branch. Two background surface water/sediment 

samples were also collected in the drainageway that runs through the Base golf course. This 

drainageway empties into Paint Branch, but at a location off-Base after flowing through several developed 

areas. A surface water/sediment sample was collected in West Farm Branch upgradient of Site 3. In 

addition, one surface water/sediment sample was collected in Paint Branch at the northern Base boundary 

and one at the southern Base boundary. 

The samples described above will be compared to screening guidelines to identify potential contaminant 

inputs into Paint Branch from the six major tributaries (the watershed). Several of these samples may also 

implicate individual RFl sites as contaminant sources into the Creek. Specifically, sample BGSWKD05, 

collected at the northern Base boundary, can be used to assess potential inputs from Site 2 and offsite 

sources. Samples BGSWISD07 and 09 can be used to assess potential inputs from Site 9. BGSW/SD02 

and 04 can be used to assess potential inputs from Site 11. BGSWISDIO can be used to assess potential 

inputs from Site 7. Sample BGSDOG, collected in Paint Branch near its exit from the Base, can be used to 

assess contaminant inputs leaving the Base, if any. It should be noted that VOCs and some SVOCs were 

not analyzed for in these samples since it was unlikely that they would be present. Yet, VOCs and the 

SVOCs that were not analyzed for in those samples are not known to bioaccumulate or biomagnify. 
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Bioaccumulatable and biomagnifyable contaminants are the major concern in the watershed due to their 

potential effects on fish and other upper-level consumers. 

In addition to the samples described above, five surface water/sediment samples will be collected in Paint 

Branch throughout its entire reach on the Base to assess potential risks to Creek biota. Samples will be 

placed spatially along Paint Branch from the northern end to the southern end of the Base (Figure 3-8). 

Data from these samples may also indicate other potential contaminant sources on the Base. 

The background characterization study described above also involved the collection of six surface/water 

sediment samples in Paint Branch and its tributaries upgradient of the Base. These sample locat:ions are 

provided on Figure 3-9. Surface water and sediment data from these samples will be used ;as Paint 

Branch watershed background data in risk management. Sample BGSWISDOG, collected in West Farm 

Branch, upgradient of Site 3, north of the Base boundary, may be used as surface water/sediment 

background data for Site 3. 
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8.0 ADDITIONAL RFUCMS OBJECTIVES 

The proposed project schedule is shown below. However, this schedule is preliminary and subject to 

change. The schedule accounts for Navy Review and other periods that will be required between 

submission dates during this assignment that may impact the project schedule. 

RFI Rough Draft Report .............................................................................................................. 3ti Quarter 1999 

RFI Draft Report .......................................................................................................................... 3”’ Quarter 1999 

RFI Final Report .......................................................................................................................... 4th Quarter 1999 

Rough Draft CMS ....................................................................................................................... 2”d Quarter 2000 

Draft CMS ................................................................................................................................... 2”d Quarter 2000 

Final CMS ..................................................................................................................................... 3ti Quarter 2000 

8.1 RCRA FACILITY INVESTIGATION 

- 

Presentation of information in the RFI Report for NSWC-White Oak is reflected in the Table of Contents 

provided in Appendix L. This is preliminary and subject to change. The proposed RFI Report will consist 

of 10 major sections and eight appendices. 

The first section will be the Introduction and it will discuss the purpose and organization of the Phase I RFI 

Report as well as the site backgrounds. At a minimum, the site background’s will include facility 

descriptions and histories, waste and hazardous materials management practices, previous environmental 

investigations, and environmental baseline surveys. Depending on the specific sites, more topics may be 

included in this section. 

Section 2 in the RFI report will be a summary of RFl activities. The major subsections will include a scope 

of investigation, general procedures for surface and subsurface investigation, IDW handling, surveying, 

site-specific investigation activities, and a determination of background concentrations. For NSWC-White 

Oak, general activities associated with surface and subsurface investigation will consist of surface soil 

sampling, subsurface soil sampling, monitoring well installation, general groundwater sampling, water level 

measurements, aquifer testing, sediment sampling, and surface water sampling. 

The third section shall be Physical Characteristics of the Study Area. This section will be comprised of 

meteorology and climatology, site topography, regional geology, regional hydrogeology, water usage, 

hydrology, and local geology and hydrogeology. 
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The next seven sections will be site specific. The seven sites to be discussed in the RFI Report are Site 2 

- Apple Orchard Landfill; Site 3 - Pistol Range Landfill; Site 4 - Chemical Burial Site; Site 7 - Ordnance 

Burn Area; Site 8 - Abandoned Chemical Disposal Pit; Site 9 - Industrial Wastewater Disposal Area 300; 

and Site 11 - Industrial Wastewater Disposal Area 100. Each site specific section will be comprised of a 

site description and history, a scope of environmental investigation, a discussion of site characteristics 

such as geology and hydrogeology, nature and extent of contamination of surface and subsurface soil, 

groundwater, and a summary of environmental condition, contaminant fate and transport, a baseline 

HHRA that will include data evaluation, exposure assessment, risk characterization, risk management, 

and sources of uncertainty, a baseline ERA that will include site characterization, risk characterization, risk 

management, and conclusions and sources of uncertainty, and general summary and conclusions. 

Eight appendices will be included in the RFI Report. Appendix A will consist of sample log sheets, COC 

forms, and survey results. Appendix B will contain the boring logs and monitoring well construction 

sheets. The aquifer characteristics calculations will be provided in Appendix C. The analytical database 

will be included in Appendix D. All data validation summaries and memoranda will be provided in 

Appendix E. The statistical analysis of environmental data will be included in Appendix F. Appendix G will 

consist of all supporting information for the HHAR. ERA screening tables will be provided in Appendix I. 

For Appendices D through I, information for each site will be presented separately. 

8.2 CORRECTIVE MEASURES STUDY 

A single CMS Report will be prepared for the project, encompassing all seven sites. The CMS will be 

performed concurrently with the RFI. The proposed CMS will define the objectives of the response action, 

develop remedial action alternatives, and provide an initial screening and detailed analysis of the 

alternatives. 

The CMS submission process will consist of a rough draft report, a draft report, and a final report. The 

CMS rough draft report will be based on the assumption that each of the sites studied by B&R 

Environmental will require a CMS Report and B&R Environmental will evaluate the level of effort for a 

CMS for each site prior to report development. The CMS draft report shall incorporate Navy comments 

and B&R Environmental modifications. It will be assumed for the CMS draft report that comments on the 

CMS Rough Draft Report will be received as a single submittal, and will be incorporated into the draft 

version of the CMS Report as appropriate. 

The CMS Final Report will again incorporate government comments and B&R Environmental 

modifications as appropriate. Again, it will be assumed for the CMS Final Report that comments on the 
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CMS Draft Report will be received as a single submittal, and will be incorporated into the final version of 

the CMS Report as appropriate. 

Comments received from Navy, State, and/or USEPA representatives will be responded to in ;a formal 

Response to Comments Report format and submitted as a separate document. The report will consist of 

a repetition of the reviewer’s comment followed by the appropriate response. Response to Colmments 

documents will be prepared and submitted prior to submission of the Draft and Final CMS. It will be 

assumed that the Response to Comments report will be submitted in its final form and a draft submission 

will not be required. A single Response to Comments document will be developed and submitted to all 

reviewers. 
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APPENDIX A : DATA QUALITY OBJECTIVES 

Initially meetings were held to establish guidelines for the HHRA DQOs, ERA DQOs, and NEC 
DQOs. For each DQO and NSWC White Oak site, goals were established in order to have a 
clear direction on how to develop the work plan, how to implement the work plan and how to 
satisfy all stakeholders. Based on the established goals, potential remedies for each site at 
NSWC White Oak were then discussed. Assumptions for each site were then agreed upon. 
Once the potential remedies and assumptions were completed, specific site issues were then 
addressed. The remaining DQO process consisted of the seven steps presented on Figure A-l. 
A detailed summary of each DQO session is presented in Appendices A-l, A-2, and A-3. 

A detailed description of the DQO process is beyond the scope of this document; however, 
guidance from the U.S. Environmental Protection Agency (USEPA, 1993) provides a detailed 
discussion of the DQO process. Following is a brief summary of each step as they relate to the 
activities listed in Figure A-l. 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Step 7: 

State the Problem - Concisely describe the problem to be studied. Review prior 
studies and existing information to gain a sufficient understanding to define the 
problem. 

identify the Decision - Identify what questions the study will attempt to resolve, and 
what actions may result. 

identify the inputs to the Decision - Identify the information that needs to be 
obtained and the measurements that need to be taken to resolve the decision 
statement. 

Define the Study Boundary - Specify the time periods and spatial area to whlich 
decisions will apply. Determine when and where data should be collected. 

Develop a Decision Rule - Define the statistical parameter(s) of interest, specify the 
action level, and integrate the previous DQO outputs into a single statement that 
describes the logical basis for choosing among alternative actions. 

Specify Tolerable Limits on Decision Errors - Define the decision makers tolerable 
decision error rates based on a consrderatlon of the consequences of making an 
incorrect decision. 

Optimize the Design for Obtaining Data - Evaluate information from the previous 
steps and generate alternative data collection design. Choose the most resource- 
effective design that meets all DQOs. 

The above steps are generally related in a downward decision flow; however, during development 
of the DQOs, the answers to subsequent questions may require a review of the previous step(s). 
In addition, the DQO steps must be reviewed durinq the data collection activities in order to allow 
for changes to the proposed plan that can optrmize the design. Therefore, the DQO process is an 
iterative procedure requiring input from decision makers to qualify all decisions made before and 
during the design and implementation of the data collection activities. Ultimately, the process will 
define characterization requirements that profile each site according to the following three criteria. 



1. No further action required: This category is for those sites that are found to be already 
protective of human health and the environment after the initial investigation. Further 
characterization is therefore not necessary and remedial activities are not required. 

2. Development and design of appropriate remedy: If it is determined that the site is 
NOT protective of human health and the environment, the investigator then will select the 
appropriate course for future work. This begins through an assessment of existing 
analytical, physical, and historical data for the site. The goal of the assessment is to 
determine if the data is sufficient to select a proper remedy that is rapid, safe, and cost 
effective. A re-examination of the Data quality Objectives [DQO] process is often 
appropriate at this time (see Section 1.2.2; Data Quality Objectives). It allows the 
investigator to compare the initial criteria selected for decision making with the quality of 
the data currently used to determine nature and extent of contamination, risk, and clean- 
up goals. The project can then proceed forward to the design phase if the data is found to 
meet the initial criteria and no further issues were developed during the initial 
investigation. 

3. Further investigation and characterization required: Additional data may be required if 
existing results are insufficient to determine the nature and extent of contamination, HHRA, or 
ERA, define clean-up goals, or otherwise develop a remedy that is rapid, safe, and cost 
effective. As in step 2, the DQO process would be re-examined, however, this time to 
determine if the initial data quality criteria should be modified or enhanced to reflect new 
design conditions. Often the new information is needed to fill in data gaps or to strengthen the 
statistical basis for a design approach that appears to be imminent. Under these conditions, it 
may be appropriate to begin a preliminary design phase as a parallel activity to the new data 
inquiry. The investigator can then adjust the design basis as new data becomes available. 
The final design for remedy however should not be completed until the new DQOs are fully 
satisfied. 



FIGURE A-l 

THE DATA QUALITY OBJECTIVES PROCESS 

+ ldentii the principal study question. 

- Define the alternative actions that 
could result from resolution of the 
principal study question. 

- Combine the principal study 
question and the alternative actions 
into a decision statement. 

- Organize multiple decisions. 

I 

- Specify the characteristics that 
define me population of interest. 

. Define the geographic area within 
which all decisions must apply. 

- When appropriate, divide the 
population into strata that have 
relatively homogeneous 
characteristics. 

- Determine the timeframe to which 
the decision applies. 

- Detennme when to collect data. 

- Define the scale of decision 
making. 

- Identify any practical constraints on 
data collection. 

- Determine the possible range of 
the parameter of interest. 

- Identify the decision errors and 
choose the mutti hypothesis. 

- Specify a range of possible 
parameter values where the 
consequences of decision errors 
are relatively mmor (gray regron) 

- Asstgn probabihty values to points 
above and below the acbon level 
that reflect the tolerable 
probability for the occurrence of 
decision errors. 

I (1) State the Problem 
I 

(2) Identify the Decision 
I 

(4) Define the Study Boundaries 

* Confirm that appropriate 
analytical methods exist to 
provide the necessary data. 

i ;\\ (5) Develop Ton Rule 

(6) Specky Ltmits on Decwon Errors 
+ Specify me statistical 

parameter that characterizes 
the population. 

- Identify members of the 
planning team. 

- Identify the primary decision 
maker. 

* Develop a concirre description 
of the problem. 

- Specify available resources and 
relevant deadlines for the study. 

* Identify the irlformation that 
will be required to resolve 
the decision :statement. 

- Determine the sources for 
each item of information 
identified. 

* Identify the information that 
is needed to establish the 
action level. 

(7) Optlmlze the Destgn for Obtaining Data 

+ Resew me DO0 outputs and exrshng envrronmental 
data 

- Develop gensrsl dsts collectron through alternatives 

- Formulate the mathemalrcal expressions needed to 
solve the desrgn problems for each descgn 
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- Select the optnnal sample size that satishes the 
DQOs for each desrgn alternative. 

- Select the most resource-effecbve destgn that 
setishes al1 of the DDOs. 

* Document the OperatIonal details and theorehcal 
assumptlonr of the selected desrgn in the sampling 
and analysts plan 

- Specify the action level for the 
study. 

- Combine the outputs of the 
previous DQO steps into an 
‘if...then...’ decision rule that 
defines the conditions that 
would cause tlhe decision 
maker to choose among 
altemabve actions. 
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APPENDIX A-l : HHRA DQO’s 

HUMAN HEALTH RISK ASSESSMENT (HHRA) 

Goals 
DQO Session: 
Have clear direction on how to write the work plan 
implement a work plan that will, to the extent possible, satisfy all stakeholders 
Proiect Goals - Human Health Perspective 
Complete RI within schedule that will satisfy all stakeholders 

Human Health Risk Assessment Goals 
Assess risk potential future on-site receptors 

Potential Remedies 
Source reduction (Soil, GW and non PB sediment) 
Natural attenuation is very likely, however we do not currently have enough data 

to definitize. 
Rerouting of streams/tributaries is not acceptable. 
Pump and treat would be most likely remediation alternative for the groundwater 
Excavation of soil for source reduction 
+ Bioremediation must be considered 
+ Capping should be considered 

Current Chemical Classes of Concern 
Target Analyte List (TAL) Metals + CN 
+ Target Compound List (TCL) Volatile Organic Compound(VOC), Semi- 

Volatile Organic Compound (SVOC), Pesticides, Polychlorinated Biphlenyls 
(PCBs) 

l 8330 Explosives 
+ Acid Volatile Sulfides (AVS) / Simultaneously Extractable Metals (SEM) 
+ Total Suspended Solids (TSS) / Total Dissolved Solids (TDS) 
+ Total Organic Carbon (TOC) 

Assumptions 
We will use a risk-based approach for evaluating the site (and remediation if 

necessary) 
Site specific chemical, geological and hydrogeologic data and possibly 

groundwater modeling will be used to evaluate the potential for chemical 
migration beyond the site boundaries 

The Exposure Domain will be the site boundary 



Region III RBCs, MCLs, and MD GW, Federal AWQC (state if available) 
standards will be used for COPC screening 

l We will collect all groundwater samples using a low flow method, thereby 
eliminating the need for filtered samples 

A public water supply is currently available and will continue to be available for 
the base and communities surrounding the base. 

l It is unlikely that anyone on-site will use the groundwater underlying NSWC 
White Oak as a potable water supply. 

+ A risk assessment will be performed for on-site groundwater to determine 
the potential need for institutional controls at the site 

+ Use of base-specific background will be used in the risk management 
phase in determining the final list of COCs. 

l Biased sampling was adequate to identify the most likely and most 
concentrated sources of all contaminants 

+ Geophysical analysis will be used for confirmation of leaching well 
presence/absence at Sites 9 and 11 

Current operations will not increase contaminant concentrations significantly or 
add new significant sources of contaminants. Therefore, our assumptions 
will remain valid throughout the duration of the study 

The analytical methods chosen for existing data (non MP) are of adequate 
sensitivity to calculate risks 

+ The background data collected as of December 1997 will be adequate for 
use in the HHRA 

Only validated data will be used for risk assessment purposes 
Soils that have been excavated will not be used for risk assessment nor nature 

and extent 
The site conceptual model will be based on future land use. 
Sustenance fishing on or near the facility is unlikely. Therefore, it will not be 

evaluated as part of the HHRA. 
+ Only overburden and weathered bedrock wells will be used for HHRA (with 

the exception of the on-site resident) 
+ Hydrogeologic data will be collected for evaluation of remedial action 

alternatives 

Issues to Deal With 
For any site/media where the only existing data is from MP investigations, will 

use the MP data for evaluating sample sizes. 

Problem Definition 
Waste management practices at 7 specific IR sites at NSWC White Oak may 
have adversely impacted various environmental media and may impose an 
unacceptable risk to human receptors. Risks to human receptors due to 
contaminants originating from the each of the 7 sites need to be assessed and a 
risk management approach acknowledging cost/time constraints needs to be 
developed for each site. 



ldentifv the Decision 
Do the COPC concentrations in environmental media pose an unacceptable risk 
to human receptors within the site boundary? If so, manage the risk. If not, no 
action alternative. 

lrnwts into the Decision 
Receptors: Same for each site 

On-site worker: 

SS: Ingestion, Dermal, Inhalation 

+aGW: Inhalation 

- Resident (Adult/Child): 

+wSS: Ingestion, Dermal, Inhalation 

aaGW: Ingestion, Dermal, Inhalation 

-SW: Ingestion, Dermal 

9%SED: Ingestion, Dermal 

- Construction Worker: [SS,SB,GW,SW,SED] 

taSS/SB: Ingestion, Dermal, Inhalation 

+*GW: Ingestion, Dermal, Inhalation 

O-SW: Ingestion, Dermal 

*aSED: Ingestion, Dermal 

+ Receptors: Same for each site 
- Day Care Child: 

+aSS: Ingestion, Dermal, Inhalation 

-GW: Inhalation 

- Trespasser 



+aSS: Ingestion, Dermal, Inhalation 

Q-SW: Ingestion, Dermal 

*aSED: Ingestion, Dermal 

- Recreational 

SS: Ingestion, Dermal, Inhalation 

*-SW: Ingestion, Dermal 

oaSED: Ingestion, Dermal 

- Utility/Maintenance Worker 

oaSS/SB: Ingestion, Dermal, Inhalation 

+aGW: Ingestion, Dermal, Inhalation 

**SW: Ingestion, Dermal 

o&ED: Ingestion, Dermal 

+ Exposure domain concentrations: 
+* SoiJ: 95% UCL on the mean (distribution specific) or maximum 

whichever is lower. For the evaluation of the construction worker 
and maintenance worker, surface and subsurface soils will be 
combined 

l t Groundwater: 95% UCL on the mean (distribution specific) or 
maximum whichever is lower. For wells with temporal samples, only 
the most recent sample will be used 

+a Surface Water: 95% UCL on the mean (distribution specific) or 
maximum whichever is lower. Only unfiltered surface water will be 
evaluated in the HHRA. 

+t Sediment: 95% UCL on the mean (distribution specific) or maximum 
whichever is lower. 

+ 
+ Data Sources: 

X IAS (1984) 
X Confirmation Study (1985) 
X MP RI/FS Data (1989 - 1991) 
J BRE Site 8 Sampling (1993) 
J BRE Design Verification (1995) [Not validated, but will be] 
J BRE Confirmation for RAS (1996) 
J BRE GW Characterization (1997) 
J BRE Basewide Stream Verification (1997) 



- Integrated Natural Resources Conservation Plan (1994) 
- Wetland and Forest Stand Delineation Report (1995) 
- EBS/BRAC Cleanup Plan (1997) 
- RFA (1990) 

Data that will be collected in the RI/FS sampling effort 
- A decision for a no action alternative can be made with no further 

data. 
Further information is required before a human health risk assessment 

and a decision for a remedial alternative can be determined 
- There is sufficient information to define risk to human receptors and a 

remedial alternative can be determined. 
Groundwater data collected will be used to satisfy HHRA purposes asI will 
as N&E, plume delineation, and modeling 
Any data collected outside of the HHRA needs may not be validated. 

l 

ldentifv Study Boundaries 
IR Site boundary 

- No clear site boundaries exist and will need to be defined prior to the 
submittal of the work plan 

Surface soil is defined as O-6” 
Subsurface soil is defined as O-10’ 
Sediments will be collected from O-6” 
If a plume can be clearly identified, a risk analysis will be performed for that 
plume in addition to the sitewide HHRA. Additional data may be required to 
perform a quantitative HHRA on a distinct plume. 

4 
Decision Rule 

If the calculated carcinogenic risk to one of the identified human receptors in a 

given exposure domain exceeds the EPA target risk range (104 or 106), then 

we will recommend a preferred alternative for risk management. If not, no action 
alternative. If noncarcinogenic HI > 1, target organ HQs will be developed. If 
these HQs exceed 1, then we will recommend a preferred alternative for risk 
management. If not, no action alternative. If HI does not exceed 1, no action 
alternative. 
4 
Action Items 
+. Brian will evaluate existing data for each site/media using approved staltistical 

equations in order to determine if the existing sample population size meets 
the required confidence level for HHRA. He will come to one of the following 
conclusions: 

+. Further information is required before a human health risk assessment and a 
decision for a remedial alternative can be determined 

+ There is sufficient information to define risk to human receptors and a 
remedial alternative can be determined. 



+. In the event that further information is required, he will then formulate a 
sample population that will augment the existing data 

+ The Project team will determine all placements of new sample locations so as 
to support as many data users as possible. 

For SW&ED, Brian will first determine the data requirements for the HHf?A 
within the site boundary. A further evaluation is necessary to determine what 
further data is required for that ZOI in the ERA. 

+. For purposes of placement of additional sample locations within the ZOI, the 
sample population may increase to accommodate requirements of the ERA 
that go beyond the numbers generated from the statistical evaluation. 

+ No clear site boundaries exist and will need to be defined prior to the 
submittal of the work plan 



ERA/ERM DQO’s 



APPENDIX A-2: ERA/ERM DQO’s 

ECOLOGICAL RISK ASSESSMENT (ERA) 

Goals 
0 DQO Session: 
+ Have clear direction on how to write the work plan 
+ Implement a work plan that will, to the extent possible, satisfy all stakeholders 

e, Proiect Goals - Ecological Perspective 

Project goals are essentially the ERA assessment endpoints. Assessment 
endpoints are protection of the following groups of receptors from the adverse 
effects of contaminants (on their growth, survival, and reproduction): benthic 
invertebrate communities, fish communities, soil invertebrate communities, birds 
that feed on aquatic organisms, birds that feed on soil invertebrates, carnivorous 
birds, carnivorous mammals, omnivorous mammals, mammals that feed on soil 
invertebrates, herbivorous mammals, terrestrial vegetation, and amphibiansand 
reptiles. 

The areas to be protected are as follows: 
- Paint branch watershed 
- The 7 IR site Zones of Influence (ZOI), which include primary and 

secondary sources 
+ Complete RI within schedule that will satisfy all stakeholders 

Ecoloslical Risk Assessment Goals 
+ Assessment of risk to terrestrial, aquatic and semi-aquatic receptors within 

the IR Site ZOI. 
+ Propose ERA approach for aquatic and semi-aquatic receptors in the Paint 

Branch (PB) tributaries in Work Plan 
l Determine whether any of the 7 IR sites are contaminant sources to the PB 

Watershed. 

Current Chemical Classes of Concern 
0 TAL Metals + CN 
c TCL VOC, SVOC, Pest, PCB 
0 8330 Explosives 
0 TSSITDS 
0 TOG/Grain Size 
0 Radiologicals (if necessary) 

bssumr3tions 
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We will use a risk-based approach for evaluating the site (and remediation if 
necessary) 
A tiered approach will be used for the ERA, in which the results of the 
screening-level assessment (Tier 1) will be used to determine the need for 
additional ecological study (Tier 2 or semi-quantitative ERA), and Tier 2 
results would be used to determine the need for a quantitative ERA (Tier 3). 
The results of each Tier would also help determine the type(s) of additional 
study to be performed. 
Input from Region Ill BTAG will be used to determine the need for additional 
ecological study beyond the screening-level assessment 
Site specific chemical, geological, and hydrogeologic data will be used to 
evaluate the potential for chemical migration beyond the site boundaries 
The PB Watershed will be proposed in the Work Plan as if it were an 
Operable Unit. 
The site boundary will not necessarily be the exposure point for that site. 
All potential downgradient areas via runoff, groundwater discharge, or 
erosion will be defined as part of the ZOI for each site. 
We will use food chain modeling as a secondary screening process for 
those chemicals that exceed the BTAG values. 
Food chain models will be those currently accepted by Region Ill BTAG. 
Biased sampling was adequate to identify the most likely and most 
concentrated sources of all contaminants 
Only validated data will be used for risk assessment purposes 
Soils that have been excavated will not be used for risk assessment nor 
nature and extent 

Outstanding Issues 
+ How do we deal with the basewide Paint Branch watershed issue within the 

scope of the seven site RI? 
6 The only data available for Sites 2, 3 and 7 are the MP data which is not of 

usable quality for risk assessment. We will use the MP data for evaluating 
sample sizes for these sites only. 

Problem Definition 
1. Waste management practices at 7 specific IR sites at NSWC White Oak may 

have adversely impacted various environmental media and may impose an 
unacceptable risk to ecological receptors. Potential risks to ecological 
receptors due to contaminants originating from the each of the 7 sites need to 
be assessed (as per the assessment endpoints). 

2. Developments on and around the NSWC White Oak facility may have 
degraded the quality of the PB watershed. Potential risks to ecological 
receptors need to be assessed (as per the assessment endpoints). 

ldentifv the Decision 
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Do the COPC concentrations in environmental media associated with each 
site pose an unacceptable risk to ecological receptors within the site 
boundary or zone of influence? 
Do the COPC concentrations in environmental media within the PB 
watershed pose an unacceptable risk to ecological receptors? If so, can1 we 
determine whether those elevated concentrations are originating from any of 
our 7 sites? 

Receptors: 

- Si& ~.‘-m~-.-.~:fa, .:’ : .;;“-T,.;s;;.:-, . ,“. : “,.” -.. _n ,: ,._,, ,% “‘;; ~ : “. 

Surface Soil Surface Water Sediment 
Terrestrial Aquatic/Semi- Benthic 

aquatic Invertebrates 
‘Site ‘3”~‘7J-yp?y:!v: 1 _ ~P’-~~~~~~,~~~~:.r.~~~” WY+ f -‘: ‘p.2 r-YC-..‘,: . . _. ., “_, 

& ,_ _ ^ .,“.%A - . . r,evxb. x1__ +~Z~+T,:;~ .,: ?,~~(I-% __(._ .<_^ 
Surface Soil Surface Water Sediment 
Terrestrial Aquatic/Semi- Benthic 

aquatic Invertebrates 
Si* 4’:;‘; ,f’,:,,y~ : ._ n’..,‘:~~yI’$~~m”, ._ I I ‘*SF- ~“, 1 . 1, “. i; + .,, ., _ ‘_. 1, 

Surface Soil Surface Water Sediment 
Terrestrial NA NA 
Sib 7, :$;::;;~ ~:::~:as,L . ,__ 1 ‘I : .$: ~ ;+ .I I ,: ’ * .A.-,.: ),,,, : ^__,,>’ _. 
Surface Soil Surface Water Sediment 
Terrestrial NA NA 
site 8 ,,:‘: .‘.“‘“‘ . .^ / .,. I .’ .__ ‘,‘: ‘.’ *_,j ‘, 

Surface Soil Surface Water Sediment 
Terrestrial NA NA 
Site 9 
Surface Soil Surface Water 
NA Aquatic/Semi- 

Sediment 
Benthic 

aquatic Invertebrates 
Site 11 
Surface Soil Surface Water Sediment 
NA Aquatic/Semi-aquatic Benthic 

Invertebrates 

Inputs into the Decision 
+ Exposure domain concentrations: Maximum detection 
l Calculate hazard quotient and hazard index 
+ The risk level in which we will retain chemicals as PCOCs is EEQ = I 

+ Data Sources: 
X IAS (1984) 
X Confirmation Study (1985) 
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X MP RI/FS Data (1989 - 1991) 
J BRE Site 8 Sampling (1993) 
J BRE Design Verification (1995) [Not validated, but will be] 
J BRE Confirmation for RAS (1996) 
J BRE GW Characterization (1997) 
J BRE Basewide Stream Verification (1997) 
- Integrated Natural Resources Conservation Plan (1994) 
- Wetland and Forest Stand Delineation Report (1995) 
- EBS/BRAC Cleanup Plan (1997) 
- RFA (1990) 

+ Evaluation of Existing Data 
1) Can a decision to not to proceed with an ERA be made with no further data? 
2) Is there sufficient information to define potential risks to ecological receptors? 
3) Is further information required before the need for an ERA can be 
determined? 

Zones of Influence: A site and all areas associated with that site that could 
potentially be impacted by contaminant migration from‘that site. The ZOI can 
include both primary and secondary sources. 
1) Paint Branch Creek and all waterways on and near the base that are 

hydrologically connected to PB Creek. 
2) Surface soil will be defined as O-6” 
3) Surface sediments will be collected from O-6”. No subsurface sediments will 

be collected for this RI/FS. 
4) Contaminant impacts to groundwater will also be assessed, although 
ecological receptors will not receive direct 
exposure to groundwater 

Decision Rule 
If the Weight of Evidence indicates potential risk to the representative ecological 
receptors, then we will evaluate the following: 

- Additional ecological study 
- Need to proceed directly to the FS 

If not, ERA will be complete. 

ECOLOGICAL RISK MANAGEMENT 

Goals 
0 DQO Session: 

- Have clear direction on how to interpret the results of the ERA with 
regard to the need for and type(s) of additional ecological study. 

+ Complete RI within schedule that will satisfy all stakeholders 
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Ecolonical Risk Manaaement Goals 
4 Determine the need for additional ecological study for each site. 
4 If additional ecological study is necessary, determine the location, types, 

and number of samples and analyses to be performed at each site 
4 Determine the need for additional ecological study in the PB watershed. 
4 If additional ecological study is necessary, determine the location, types, 

and number of samples and analyses to be performed in the watershed 
4 Determine the need to proceed directly to the FS after the screening-level 

ERA and risk management are complete 

Potential Remedies (FS considerations) 
4 Source reduction (Soil, GW and non PB sediment) 
4 Natural attenuation is very likely, however we do not currently have enough 

data to definitize. 
4 Excavation of contaminated PB sediments will not be acceptable. 
4 Rerouting of streams/tributaries is not acceptable. 

Assumptions 
4 Input from Region III BTAG will be used to determine a list of final PCOCs 
4 Use of base-specific background available as of December 1997 will be 

used in risk management in determining the list of final PCOCs. 
4 Other factors, including frequency of detection, magnitude of exceedances, 

number of exceedances, location of exceedances, and alternate guidslines 
will be used in determining the list of final PCOCs 

Outstandinsr Issues 
4 How do we deal with the basewide Paint Branch watershed issue within the 

scope of the seven site RI with regards to risk management? 
4 Determination of the list of final PCOCs will use a weight-of-evidence 

approach, and therefore, will be somewhat subjective. That is, different 
interpretations of the need for and types of additional study are possible. 

Problem Definition 
1. Waste management practices at 7 specific IR sites at NSWC White Oak may 

have adversely impacted various environmental media and may impose an 
unacceptable risk to ecological receptors. If EEQs greater than 1 .O are 
present from the ERA, a risk management approach acknowledging cost/time 
constraints needs to be developed for each site. 

2. Developments on and around the NSWC White Oak facility may have 
degraded the quality of the PB watershed. If EEQs greater than 1 .O are 
present from the ERA, a risk management approach acknowledging cost/time 
constraints needs to be developed for the watershed. 

Identify the Decision 
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Do the COPC concentrations in environmental media pose an unacceptable 
risk to ecological receptors within the site boundary or zone of influence 
based on consideration of risk management factors? If not, ERA for each site 
is complete. If so, is additional study necessary and what studies should be 
performed? 
Do the COPC concentrations in environmental media within the PB 
watershed pose an unacceptable risk to ecological receptors based on risk 
management considerations? If not, ERA is complete. If so, is additional 
study necessary and what studies should be performed? If conclusion 
cannot be made, recommendations will be offered under separate cover. 

Inputs into the Decision 
4 Consideration of risk management factors (frequency of detection, 

background (metals), spatial analysis of elevated EEQs, # of exceedances, 
alternate screening guidelines) 

4 Weight of evidence for potential risks posed by COPCs 
4 Region Ill BTAG input 

4 Data Sources: 
x IAS (1984) 
X Confirmation Study (1985) 
X MP RI/FS Data (1989 - 1991) 
J BRE Site 8 Sampling (1993) 
J BRE Design Verification (1995) [Not validated, but will be] 
J BRE Confirmation for RAS (1996) 
J BRE GW Characterization (1997) 
J BRE Basewide Stream Verification (1997) 
- Integrated Natural Resources Conservation Plan (1994) 
- Wetland and Forest Stand Delineation Report (1995) 
- EBS/BRAC Cleanup Plan (1997) 
- RFA (1990) 
-- The primary data source will be the RI data to be collected (1998) 

Decision Rule 
If the Weight of Evidence indicates potential risk to the representative ecological 
receptors, then we will evaluate the following: 

- Additional ecological study, including types of studies, location of 
sampling, and number of samples 

- The need to proceed directly to the FS 
If not, the ERA is complete. 
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APPENDIX A-3 : NEC DQO’s 

SITE CHARACTERIZATION 

Goals 
0 DQO Session: 
4 Have clear direction on how to write the work plan 
4 Implement a work plan that will, to the extent possible, satisfy all 

stakeholders 
0 Proiect Goals - Human Health Perspective 
4 Complete RI within schedule that will satisfy all stakeholders 

Site Characterization Goals 
4 Accurately characterize the following properties of the hydrogeology for the 

entire facility: 
- Nature & Extent of contamination 
- Transmissivity 
- Horizontal and Vertical Flow path: local and regional groundwater, 

GW/SW interactions, GW/SW interconnections 

Current Chemical Classes of Concern 
4 TAL Metals + CN 
4 TCL VOC, SVOC, Pest, PCB 
4 8330 Explosives 
4 AVSISEM 
4 TSS/TDS 
4 TOC 

Assumptions 
4 Site specific chemical, geological and hydrogeologic data and possibly ’ 

groundwater modeling will be used to evaluate the potential for chemical 
migration beyond the site boundaries 

4 We will collect all groundwater samples using a low flow method, thereby 
eliminating the need for filtered samples 

4 Use of base-specific background will be used in order to determine nature 
of contamination. 

4 Biased sampling was adequate to identify the most likely and most 
concentrated sources of all contaminants 

4 Geophysical analysis will be used for confirmation of leaching well 
presence/absence at Sites 9 and 11 



4 Current operations will not increase contaminant concentrations significantly 
or add new significant sources of contaminants. Therefore, our 
assumptions will remain valid throughout the duration of the study 

4 All data will be used for site characterization purposes 
4 Hydrogeologic data will be collected for evaluation of remedial action 

alternatives 
4 All well constructions for existing wells are of adequate quality 
4 All geology has been adequately characterized in previous investigations 

Issues to Deal With 
4 Sampling interval for existing wells is too large in some cases based on 

MDE comments 

Problem Definition 
Waste management practices at 7 specific IR sites at NSWC White Oak may 
have adversely impacted various environmental media. The nature and extent of 
these impacts need to be assessed for each site. 

ldentifv the Decision 
Are the available data sufficient to adequately define the nature and extent of 
contamination for each environmental media at each of the 7 IR sites? If so, 
characterization is complete. If not, further investigation may be required. 

Inputs into the Decision 
4 Data Sources: L 

X 

X 

X 

J 

J 

J 

J 

J 

- 

IAS (1984) 
Confirmation Study (1985) 
MP RI/FS Data (1989 - 1991) 
BRE Site 8 Sampling (1993) 
BRE Design Verification (1995) [Not validated, but will be] 
BRE Confirmation for RAS (1996) 
BRE GW Characterization (1997) 
BRE Basewide Stream Verification (1997) 
Integrated Natural Resources Conservation Plan (1994) 
Wetland and Forest Stand Delineation Report (1995) 
EBS/BRAC Cleanup Plan (1997) 
RFA (1990) 
SCS documents 
USGS/MDGS documents 

4 Data that will be collected in the RllFS effort 
- Further information is required before nature and extent of 

contamination can be defined 
- There is sufficient information to define nature and extent of 

contamination. 



+ To the extent possible, data collected will be used to satisfy HHRA 
purposes as will as N&E, plume delineation, and modeling 

+ Any data collected may be used to define nature and extent. 

ldentifv Studv Boundaries 
* IR Site boundary and base boundary 

- Possible off property boundaries associated with groundwater 
evaluations for Sites 4, 7 and 9 

+ Surface soil is defined as O-6” 
+ Subsurface soil is defined as > 6” 
+ Perched, overburden and bedrock aquifers may be evaluated separatlely. 

Decision Rule 
If the existing and/or RI/FS data have sufficiently identified and delineated all 
sources of contamination in each environmental media at each of the 7 IR sites, 
then characterization is complete. If not, further investigation may be required. 

Action Items 
+ Tim will work with Jeff to determine viability of screen intervals of existing 

wells 
l Tim will determine what additional proposed wells will be installed and what 

additional testing will be performed. 
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,, ^ ., Procedure for Selecting the Optimal Sample Size at the NSWC - White Oak 

Two common goals of the USEPA and the regulated community are to minimize expenditures by 
eliminating unnecessary data and to collect data of sufficient quality and quantity to support defensible 
decision making. As an efficient method of accomplishing both goals the USEPA has developed the Data 
Quality Objectives (DQO) Process. 

The DQO Process is a strategic planning approach based on the Scientific Method that is used to prepare 
for a data collection activity. By implementing this process, we assure that representative data is utilized 
to support effective decision-making. 

Samples were taken from seven sites on the NSWC White Oak property. The sample size needed to 
characterize each tested parameter relative to its action level was determined by using the sample size 
formula for testing mean of normal distribution versus an action level [Equation (7) from Appendix C of 
USEPA QA / G-4 (Guidance for the Data Quality Objectives Process); September 19941. 

n= 
[(Zi -a + 21 - a)o] 

A2 
+ (0.5)-z:-, 

where n = sample size; Z, = pih percentile of the standard normal distribution; 
cx = The false positive (Type I) error rate [deciding the site is contaminated when it truly is not]; 
p = The false negative (Type II) error rate [deciding the site is not contaminated when it tiruly is]; 
02 = variance; and A = (U - AL); U is a constant value greater than the action level (AL). 

,.i -. The action levels used for these calculations were the Region III Soil BTAG criteria for soil samples and 
the more conservative (i.e., lower) of the Region III Tap Water RBC and the USEPA Ambient Water 
Quality (MCL) criteria for ground water samples. 

The null hypothesis (H,) for this situation, where testing has suggested that none of the parameters of 
interest are above their action level, is : 

H,,: p I AL (The average concentration within the soil of the incinerator area is less than] the 
action level) 

The consequence of a Type I error [rejecting H, when it is true] is unnecessary remediation and the 
associated expenses. The consequence of a Type II error [accepting H, when it is false] is incomplete 
remediation which could possibly endanger human health and the environment. Values of ,=0.05, p=O.O5, 
and U= 15OxAL were assigned to reflect the minimal probability of the occurrence of decision errors. 

An optimal sample size calculation was performed at each site, for each media, for each chemical with a 
positive detection. The sample sizes determined through this calculation result in the optimal sarnple size 
to distinguish a mean NEAR the gray region from the action level. When the mean is much less ,Lhan the 
action level, very small sample sizes are determined (2 or 3 samples). When the mean is much greater 
than the action level, very large sample sizes are determined (sometimes over 1 million samples). 
Because the mean is easily distinguished from the action level in these two situations, particular attention 
is paid to chemicals with sample means near the action level. 



Probability Distribution Function 

p=inormal(x,O, 1) 
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CT0 298 White Oak 
Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 

Site 2 - Non-MP Data 
Groundwater Detections 

Analyte 
Explosives (Kg/L) 

IHMX 

Action Mean /Action Level Highest Representative Samples Samples 
Mean Level Ref. ND 1 Detect Sample Size (3) Taken Needed 

3 1 -1800 1 2 1 0.002 I 1.3 I 10.1 I 2 I 5 I 0 I 
lnnraanics I11fllL1 -‘J -...-- \r =.-, 

JJMINUM 1 7716.4 1 50 154.3 * 5 I Ill 118800 (411 

24.6‘ . 

904.937 
2.259.734 

I I 904,932 
2.259.729 

I 
1 6.2 1 0.045 1 2 i 137.8 1 2.6 1 1 1 5 I I 

. .--. 
..- 

BARIUM 87.6 2000 1 0.04 - 207 ' 2' 5 1'0. 
BERYLLIUM 2.2 0.016 2 137.5 1.1 9.9 3.116.723 5 ~3.116,718 

kHROMIUM -, .-._..-.-. 12.8 -.- - 

-.- _._- I I sm 

1 1 100 I 1 I 1 0.1 I 0.4 I 33 I I 5 I 0’. 
- 

I 1 I 

18 I IRrlrl I 1 I 0 03 I I a37 I 2 I 5 I 0 I 

.- -.- --- I I I ----- I I 

I 8.6 I 15 I 1 I 0.6 I 1.1 I 21.5 I 16 I 

I 

ZINC 1 142.8 1 5000 1 1 1 0.03 I - 1 442 1 2 I 5 I 0 1 
Semivolatile Organics (PglL) 

IDI-N-BUTYL PHTHALATE 1 2.4 1 3700 1 2 1 0.001 I 8 I 2 I 2 I 5 I 0 I 
Volatile Organics (pg/L) 
CIS-1,2-DICHLOROETHENE 1 0.8 1 61 I2 1 0.01 I 1 I 2 I 2 I 5 I 0 
TRICHLOROETHENE 1 17.4 1 1.6 1 2 1 10.9 1 81 21,395 5 1 21,390 
Miscellaneous (PglL) 
NITRATE 1 4.1 1 5800 1 2 1 0.001 1 0.5 1 17.4 1 2 I 5 I 0 
SULFATE I 99 1 500000 1 1 1 0.0002 I - 1 175 I 2 5 0 

1 = USEPA Ambient Water Quality Criteria (MCL) 
2 = Region Ill Tap Water RBC 
3 = a=5%, p=5%, A=0,5xAction Level 
4 = Boldface indicates value exceeds Action Level 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 2 - Non-MP Data 
Groundwater Detections 

n=required #of samples 

02=estimated variance 
in concentration 

z.=the p’” percentile of 

I’ the standard normal 
distribution I 

02GW30 1.4 J 1.4 
02GW31 0.52 u 0.26 
02GW32 12 J 12 
02GW45 0.23 U 0.115 
02GW76 0.2 u 0.1 
Sample Variance 26.887 
Average Value = 2.775 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or reiection of Ho 

a: probability that a Type I (false positive) error will be made. 
That is rejecting H, when it is True. 

6 :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Hn when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

(‘) = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

VI = l/2 tl- 3ction limit is used to calculate value, average value, and sample variance for non-detects (samy’ ‘+h ‘U’ in QUAL column). 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 2 - Non-MP Data 
Groundwater Detections 

in concentration 

the standard normal 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of Ho 

cz: probability that a Type I (false positive) error will be made. 
That is rejecting H, when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting HO when it is False. 

Gray Region: A range of values of the mean concentration where 
wnsequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

(” = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

(” = l/2 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘U’ in QUAL column) 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 2 - Non-MP Data 
Groundwater Detections 

Sample Variance = 4932.712 lAdon Level” = 100 

[Average Value = 48.7401 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of Ho 

a: probability that a Type I (false positive) error will be made. 
That is rejecting Ho when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Hn when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

t’) = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

Ql= 112 tk ‘&ion limit is used to calculate value, average value, and sample variance for non-detects (samp’ ‘th ‘U’ in QUAL column) 



CT0 298 White Oak 
Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 

Site 3 - Non-MP Data 
Groundwater Detections 

Analyte 
lnorganics (yg/L) 

Mean 
Action Mean /Action Level Highest Representative Samples Samples 
Level Ref. ND 1 Detect Sample Size (3) Taken Needed 

Semivolatile Organics (PgIL) 
BlS(2-ETHYLHEXYL)PHTHALATE 1 2.2 1 4.8 1 2 1 0.46 I 6 I 1 I 3 I 91 0 
DI-N-BUTYL PHTHALATE 1 2.1 1 3700 1 2 1 0.00 6 2 2 91 0 
Volatile Organics (PglL) 
ACETONE 3.3 3700 2 0.001 6 2 2 0 
CHLOROBENZENE 22.3 39 2 0.572 1 13 2 9 0 
CIS-1,2-DICHLOROETHENE 3 61 2 0.049 1 18 2 9 0 
TRANS-1,2-DICHLOROETHENE 0.9 100 1 0.009 1 3 2 9 0 
VINYL CHLORIDE 0.7 0.019 2 36.842 I 2 38,545 9 38,536 
Miscellaneous (PglL) 

ISULFATE 1 9.2 1 500000 1 1 1 0.00002 I - 1 0.79 1 2 I 91 0 

1 = USEPA Ambient Water Quality Criteria (MCL) 
2 = Region Ill Tap Water RBC 
3 = a=5%, p=5%, A=0.5xAction Level 
4 = Boldface indicates value exceeds Action Level 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 3 - Non-W Data 
Groundwater Detections 

Sample Variance 
Average Value = 

I 
1. ” the standard normal I 

84.155 
4.384 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of H, 

a: probability that a Type I (False positive) error will be made. 
That is rejecting Ho when it is True. 

p :probability that a Type II (False negative) error will be made. 
That is Failing to rejecting Ha when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

r’) = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

(3 = 112 th 3ion limit is used to calculate value, average value, and sample variance For non-detects (sampr ‘1 ‘U’ in QUAL column). 



CT0 298 White Oak 

Summary of Derived Sample Sizes (II) Based on Sample Variance and Action Level 
Site 4 - Non-MP Data 

Groundwater Detections 

Analyte Mean 
Action Mean /Action Level Highest Representative Samples Samples 
Level Ref. ND 1 Detect Sample Size (3) Taken Needed 

---..-. 
COPPER 1 15.31 I 1300 I 1 I ._ 
CYANIDE 1 7.131 ] 200 1 ’ 1 n rl?IT I 77 I *na I 9 I ,IL I n 

IRON 
LEAD .-._ .- 
MANGANESE 1 293.1 i 50 Ill 5.982 35.8 1 1280 1 1.933 i 18 1 1.915 1 

I * I -.I”- I .L I”.” L , I” ( ” 

1 7014 1 300 ] 1 1 23.38 1 35.7 1 51300 1 75,321 1 18 1 75,303 
I 3.753 I 15 I 1 I 0.25 I 1 1 I 15.6 I fi I 18 I n 

. ..- -.=“...“” ,).=.-, 

~YIHFXYI~PHTHAIATF I 4639 I dR I 7 i ” 9mi I 6 I 3 I 3 I ,A I n 1 BIS(2-ETk..-..-... -,. _.._._ .- ..- , .,___ , .._ , - , -.--- I - I - I .” 

FLUORENE 1 2.556 1 1500 1 2 1 0.002 1 6 1 2 1 2 1 18 1 i 
“olat,le om.nir. I,,“,, , 

.J’..“’ ,PJ..q 

:HI OROFTHANF I n RR?. I s* I 3 I nnr5 I 1 I I? I 7 I r, I n I l.l.l-TRIC..--..-- . - -.--- -. - _.- .- I I - I I - I - 
1.1,2.2-TETRACHLOROETHANE 1 10.56 I 0052 I 2 1 203.077 1 1 1 59 1 5.134.169 1 18 lfj,134,lfjl 

4 4 9.TQIPLII AonETUAME I II) I I 
2 i 1 

-I.-...-- 

I, I,*- I ,\,“I IL”I\“LI I ,,1,... , 0.528 1 0.19 2.779 19 I” I 
1.2-DICHLOROETHANE 1 0.694 1 0.12 2 5.783 1 2 721 18 703 
ACETONF I 3 4 I 3700 7 0 001 5 7 2 18 0 

x7 1 8 1,046 18 1,028 
6 1 2 2 18 0 
7 I 9 AR7 1R AAA 

IBENZENE _.. 1 0.917 _. _. __ 1 0.36 1 ; 1 
2.t 

I I - I _-- .” --- 

1 80 6 18 0 
1 6 99 18 81 
1 1110 1,188,310 18 1,166,292 

0.722 1 0.019 1 2 1 38 1 1 1 3 1 53,888 1 18 [ 63,670 ] 
Miscellaneous @g/L) 
.I,--.-- I ^ -“^ , r^^^ I ^ I 0.00009 ( 1.85 1 2 1 I8 1 0 

n nnnn7 I - I 133 I 3 I 18 I n 
IYIInnIe. 1 “.DJL 1 3~“” , L 1 

SULFATE 1 35.58 1 500000 1 1 1 -. - - - - I .-- .1 1 

1 = USEPA Ambient Water Quality Criteria (MCL) 
2 = Region Ill Tap Water RBC 
3 = u=5%, b=S%,. A=O.SxAction Level 
4 = Boldface indicates value exceeds Action Level 



CT0 298 white Oak 

Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 
Site 4 - Non-MP Data 

Subsurface Soil 
Detections 

Analyte Mean 
Action Mean /Action Level Highest Representative Samples Samples 

Level (1) ND 1 Detect Sample Size (2) Taken Needed 

._.-_ 

7iNP 
&II.” 

1 37.73 1 10 1 3.773 1 1.955 , 

Semivolatile Oroanic :s bgNt) 
-lLOROBENZENE 1.5 100 0.015 40.5 1 2 27 1 0 

,,,.I, ,,,3ENE 31.15 100 0.312 
q =“‘7”‘4)ANTHRACENE 32.11 100 0.321 554 I 

37 37 100 0.374 

1”” n “--- 176 , OAR I 0 679 , 1.“. , 

575 1 3.85 1 2 1 0 I 7 27 1 0 I 

. ..-- -.--.- , 
1 1.631 1 100 1 0.016 1 3.99 1 6.62 

15 I 2.497 t 5.6 1 743 

----- I 

I 12 I 619 I - 

1,832 1 27 1 729,s' 

-7-c”” , _.-- 

- 

I l-l 7% I AAA I 5 27 1 0 1 

, -Y-a .&..- . 

INDENO(1,2,3CD)PYRENE 5.074 100 0.051 137 

NAPHTHALENE 133.2 100 1.332 3200 1 1,642 1 27 1 1,615 PENTACHLOROPHENOL a 100 0.08 216 1 9 1 27 [ 0 I 
WRFNF 263.7 100 2.637 t 

71 a5 100 0.719 1430 
PHENAN‘. . I_.._ 
PYRENE 
Volatile Organics (pg”--‘ 
1,2-DICHLOROETHANE 
BENZENE 
CHLOROBENZENE 
CHLOROFORM 
ETHYLBENZENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
XYLENES, TOTAL 

IJRYI 
- _ _ .- __- 0.018 133 2 27 0 

2.168 1 100 0.022 31.4 2 27 0 
1 4.046 1 100 0.04 45.8 3 27 0 

_ _-_ -__ 0.008 30.7 2 27 0 
0.048 93.1 3 27 0 
- _.^ 

..__ -- 

1 5.542 1 300 
.__ 

1 2.358 1 300 

1 4.801 1 100 
I 5 Rx3 I 300 

---.- __. 
1 41.9 1 100 

““1Y _.--_ _-- 
I 383.8 I 300 I 1.279 I - I 4400 I , 

0.419 - 

1 = Region Ill BTAG 
2 = a=%, p=S%. A=0.5xktion Lt?vd 
3 = Boldface indicates value exceeds Action Level 



CT0 299 White Oak 
Derived Sample Sire (n) Based on 
Sample Varianceqnd Action Level 

Slte 4 - Non-MP Data 
Subsurface Sol1 Detections 

, -.. 

z,=the pm percentile of 
the standard normal 

A=width of gray region 

- 

- 

- 

- 
- 
- 

04SB-24 I OND 1 01 
Sample Variance 4.067 
Average Value = 0.535 

Null Hypothesls (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of Ho 

a: probability that a Type I (false positive) error will be made. 
That is rejecting H, when it is True. 

5 :probability that a Type II (false negative) error will be made. 
That is failing to rejecting HO when it is False. 

Gray Reglon: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

“I = Action Level based on Region Ill Soil BTAG. 

‘*I = 112 the detection limit is used to calculate value, average value. and sample variance for non-detects (samples with ‘u’ in QUAL column) 



CT0 298 white Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 4 - Non-MP Data 
Subsurface Soil Detections 

3 11 16 27 

41 58 98 
162 227 381 

1004 1411 2362 

I-IA-SRi7-1214 

jAveraoe Value = 31.1481 

Null Hypothesis (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of He 

d: probability that a Type I (false positive) error will be made. 
That is reiectina H. when it is True. , _I 

5 :probability that a Type II (false negative) error will be made. 
That is failina to reiectino H, when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 

1 and on the upper side by the other bound (U). 1 

(‘I = Action Level based on Region Ill Soil BTAG. 

(‘I = 112 the detection limit is used to calculate value, average value, and sample vanance for non-detects (samples with ‘U in QUAL column) 



CT0 298 White Oak 
Derived Sample Slzo (n) Based on 
SambIb Variance and Action Level 

Site 4 - Non-MP Data 
Subsurface Soil Detectlons 

[Sample Variance = f4501.718 IAction Level”’ = 100 

O]ND 1 
nlNn I 

06SS08-0809-D 
04-SBO9-0809 - ..- 
04-SBlO-0708 0 ND 
04681 l-0809 554 
04-5812-1012 0 ND 
OA-SB13-0506 313 _ - . . 

04-SB14-0506 0 ND 
04-SBlS-0812 0 ND 
04-SB16-1012 0 ND 
04-SB17-1214 0 ND 
AAAR1A.llll3 ” Nn 

Null Hypothesis (H,): the true mean is less than the action 
Action Level (AL): value that determines acceptance or rejection of Ho 

CI’ probabikty that a Type I (false positive) error will be made. 
That IS relectlna Hn when lt is TNe. 

p :probabrYy that a Type II (false negative) error will be made. 
That IS falling to rejecting H, when lt is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower stde by the action level 
and on the upper side by the other bound (U). --I 

(I) = Action Level based on Region Ill Soil BTAG. 

w = 112 the detection limit is used to calculate value, average value, and sample vanance for non-detects (samples with ‘U’ in QUAL column). 



CT0 299 White Oak 
Derlved Sample Size(n) Based on 
Sample Variance and Action Level 

Site 4 - Non-MP Data 
Subsurface Soil Detectlons 

5 7 14 

15 24 47 

54 89 178 
332 547 1093 

28 34 47 
106 129 ’ 178 
421 510 701 

2622 3177 4362 

Null Hypothesis (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of Ho 

a: probability that a Type I (false positive) error will be made. 
That is rejetiing Ho when it is True. 

6 :probability that a Type II (false negative) error will be made. 
That is failing to re$cting~H, tiei it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

I’) = Action Level based on Region Ill Soil BTAG. 

w = l/Z the detection limit is used to calculate value, average value. and sample variance for non-detects (samples with ‘U’ in QUAL column) 



‘: 

CT0 298 White Oak 
Derived Sample Size (n) Based on 
Samp!e Variance and AcUon Level 

‘siti3 4 - Non-MP Data 
Subsutface Soil Detections 

n=required # of samples 
o’=estimated variance 

in concentration 
q=the pm percentile of 

04-SB17-1214 0 ND 
04-SB18-1012 0 ND 
04-SB19-1012 0 ND 
04-SBZO-0607 0 ND 
WSBZO-0807D 0 ND 
04SB-21 0 ND 
04SB-22 0 ND 
04SB-22-D 0 ND 
rMSl?-73 n M~I 

0488-24 I OND 1 I 
Sample Variance 7395.370 
Average Value = 23.296 

Null Hypothesls (H,): the true mean is less than the action leve!. 
Action Level (AL): value that determines acceptance or rejection of H, 

o: probability that a Type I (false positive) error will be made. 
That is rejecting HO when it is True. 

8 :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

Gray Reglon: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). / 

(‘) = Action Level based on Region Ill Soil BTAG. 

Q) = l/2 the detection limit is used to calculate value, average value. and sample variance for non-detects (samples with ‘U’ in QUAL column). 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Actlon Level 

Site 4 - Non-MP Data 
Subsurface Sol1 Detections 

Probabilily 
0.50 
0.75 
0.90 
0.95 
0.99 

I 

n488-22 I O/ND 1 I 0 
nlkrn I ” 0458-22-D I 

n”EP 11 
Y.9ULrL.J I OlND 1 I 0 
n*su,* nlNn I 0 

nlhtrl I I “I 

Sample Variance 7858.333 
Average Value = 23.222 

Null Hypothesls (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of Ho 

consequences of making a decision error are relabvely minor. 
The gray region is bounded on the lower side by the action level 

(‘I = Action Level based on Region Ill Soil BTAG. 

(‘I = l/2 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘u’ in QUAL column). 



: 

CT6 298 White Oak 
Derived Sample Size(n) Based on 
Sample Variance and AcUon Level 

Site 4 - Non-MP Data 
Subsurface Sol1 Detections 

1 Probability I Z-SCOE 1 

A=width of gray region 

04SBOI-1216 0 ND 0 
04-SBOZ-1216 0 ND 0 
04-SBO3-1214 0 ND 0 
04-SB041214 0 ND 0 
04SB050406 0 ND 0 
l-uLSRrl~-M”R I n kk-t n 

04-SBl i-0809 550 
04-SBlZ-1012 0 ND 
04-5813-0506 386 
04-SBl4-0508 0 ND 
04-SB15-0812 0 ND 
04-SB161012 0 ND 
04-SB17-1214 0 ND 
M-3818-1012 0 ND 

n Nn 

04-SB20-0607 1 OlND 1 
msf47hrxn7n I nlNn I 

04SB-21 I OlND 1 
nASR.77 OiNO 1 

0458-22-D I OlND 1 
04SB-23 OlND 1 
n*9E(-‘)* I n1hli-l I 

Sample Variance 75597.533 
Average Value = 33.926 

Null Hypothesis (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of H0 1 
a: probability that a Type I (false poskive) error will be made. 

That is rejecting Ho when it is True. 

8 :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

Gray Region: A range of values of the mean concentration 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

I” = Action Level based on Region Ill Soil BTAG. 

(*’ = l/2 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘u’ in QUAL column) 



CT0 298 Whlte Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 4 - Non-MP Data 
Subsurface Sol1 Detectlons 

Probability 
0.50 
0.75 
0.90 
0.95 
0.99 

04-SBO3-1214 
5%SBO4-1214 
04-s8050406 
04-SBO6-0408 

..,ll-.,“v” , 333 333 
1 fO,l nrr\c I 0 ND 0 

0 ND 0 
n tdn ” 

o+clo I-l-“.?“” 

04-SB16-0612 
04SB16-1012 “,..- 
04-SB17-1214 O(ND 
04-SB16-1”“’ nlhln 

04-SB191 
04-SB20-G,,. , 
04-SB20-0607D ( 
rl”CF1-3, I 

0 
l"lL , ",,.., , 0 
1012 I OlND 1 0 
,cn7 I nlhln I 0 

0 ND 0 
-“Y-L I I 0 ND 0 
nIED 91 I 0 ND 0 

0 ND 0 
0 ND 0 
D ND 0 w .:.,, 

Null Hypothesis (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of Ho 

CC probability that a Type I (false positive) error will be made. 
That is rejecting Ho when it is True. 

p :probabitiiy that a Type /I (false negative) error will be made. 
Thai IS failing to rejecting Ho when it is False. 

Gray Reglon: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

(I’ = Action Level based on Region Ill Soil BTAG. 

r2) = l/2 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘u’ in QUAL column) 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 4 - Non-MP Data 
Subsurface Soll Detections 

04-SB15-0812 0 ND 
04sSB161012 0 ND 
04-SB17-1214 0 ND 
M-SE18-1012 0 ND 

/’ -. 

_ -- _ ..- 
04SB19-1012 0 ND 
04sSB20-0807 0 ND 
04SB250607D 0 ND 
0458 -. _I.._ i-z 1 I UlNLl 1 

I-22 OlND 1 

Null Hypothesis (H,): the true mean is less than the action level. 
Actlon Level (AL): value that determines acceptance or rejection of Ho 

a: probabiltty that a Type I (false positive) error will be made. 
That is rejeciing H, when it is True. 

B :probabillty that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

Gray Region- A range of values of the mean concentration 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

(‘) = Action Level based on Region Ill Soil BTAG. 

‘*I = l/2 the detection limit is used to calculate value. average value. and sample variance for non-detects (samples with ‘u’ in CIUAL column). 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Varlance and Action Level 

Site 4 - Non-MP Data 
Subsurface Sol1 Detectlons 

83 101 139 
327 397 545 
1305 1581 2171 
8149 9873 13553 

Null Hypothesls (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of HO 

c: probabilky that a Type I (false positive) error will be made. 
That is rejecting Ho when it is True. 

p :probabilRy that a Type II (false negative) error will be made 
That is failing to rejecting Ho wtten it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

I’) = Action Level based on Region Ill Soil BTAG. 

@) = l/2 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘u’ in QUAL column) 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
SampJe Variance and Action Level 

Sife 4 - Non-MP Data 
Subsutface Soil Detections 

I the standard normal I 

u: probability that a Type I (false positive) error will be made. 
That is rejecting Ho when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

“) = Action Level based on Region II1 Soil BTAG. 

(*) = 112 the detectron limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘U in QUAL column) 



CT0 299 White Oak 
Derived Sample Size (n) Bored on 
Sample Variance and Action Level 

Site 4 - Non-MP Data 
Subsurface Soil Datactlons 

the standard normal 

OlND 1 I 0 
OiND 1 cl 

MSBO,,W, , 
04-SBlO-0706 1 
04-SBl l-“*nc ’ 
04-58127 
(ld-fm z 

- ..- 

Ib*Slr-t,Y , 4.07 J 4.67 
4.26 J 4.25 

-“I , 0 ND 0 
.1012 1 0 ND 0 

m-u... , &Xi06 ( OjND ) I 0 
M-SB14-0506 1 OlND 1 0 
M-SB16-0812 j OlND 1 ! 0 

[Average Value = 41.8951 

That is rejecting Ha when it is True. 

That is failing to rejecting Ho when it is False. 

Gray Region. A range of values of the mean concentrabon where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

“I = Action Level based on Region Ill Soil BTAG. 

‘*I = l/2 the detecbon limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘U’ in QUAL column) 



CT0 298 White Oak 
Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 

Site 7 - Non-MP Data 
Groundwater Detections 

Action Mean /Action Level Highest Representative Samples Samples 
, -~-_rn Level Ref. ND 1 Detect Sample Size (3) Taken Needed Me: 

plosives (FglL) 

;:AMINO-4,6-DINITROTOLUENE .,8TRINITROTOLUENE 
11.98 2.2 2 5.445 0.6 47 4 
11.23 2 2 5.615 0.6 44 (4) 4,878 5,169 4 4,874 5,155 

HMX 15.74 1800 2 0.009 1.3 61 2 4 0 
RDX 42.99 0.61 2 70.475 1.3 170 834,115 4 834,111 

Miscellaneous (FgIL) 
NITRATE 
SULFATE 

1 1.343 1 5800 1 2 1 0.0002 I I 3 1 2 1 4 1 0 
1 25.8 1 500000 1 1 1 0.00005 1 50.8 1 2 1 4 1 0 

i = USEPA Ambient Waier Quaiity Criieria (MCLj 
2 = Region Ill Tap Water RBC 
3 = a=5%, p=5%, A=O.SxAction Level 
4 = Boldface indicates value exceeds Action Level 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 7 - Non-MP Data 
Groundwater Detections 

IAverage Value = 40.41q 

Null Hypothesis (HO): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of Hs 

a: probability that a Type I (false positive) error will be made. 
That is rejecting Ii, when it is True. 

9 :probability that a Type II (false negative)error will be made. 
That is failing to rejecting HO when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

r’) = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

(a = l/2 tl- -ction limit is used to calculate value, average value, and sample variance for non-detects (samp’ ‘+h ‘U’ in QUAL column) 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 7 - Non-MP Data 
Groundwater Detections 

WO-7GW00 21.9 J 21.9 
WO-7GW41 4.5 J 4.5 
WO-7GW43 7.2 J 7.2 
WO-7PZ42 1.5 J 1.5 
Sample Variance 81.983 

IAverage Value = 8.775] 

Null Hypothesls (H,): the true mean is less than the action level. 

Action Level (AL) value that determines acceptance or reiection of Ho . . 
a. probability that a Type I (false positive) error will be made. 

That is rejecting Ho when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Hn when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

r” = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

I*’ = 112 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘U’ in QUAL column). 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 7 - Non-MP Data 
Groundwater Detections 

Sample Variance 1.188 
Average Value = 1.340 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or reiection of H, 

a: probability that a Type I (false positive) error will be made. 
That is rejecting H, when it is True. 

j3 :probability that a Type II (false negative) error will be made. 
That is failing to rejecting H,, when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

r’) = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

'2) = l/2 tb ction limit is used to calculate value, average value, and sample variance for non-detects (samr “h ‘U’ in QUAL column). 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site 7 - Non-MP Data 
Groundwater Detections 

WO-7GW06 70.7 70.7 
WO-7GW41 1.6 U 0.8 
WO-7GW43 2.4 U 1.2 
WO-7P.242 3.7 3.7, 
Sample Variance 1185.007 

IAverage Value = 19.100] 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of Ho 

u: probability that a Type I (false positive) error will be made. 
That is rejecting Ho when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

“I = Action Level based on UPEPA Ambient Water Quality Criteria (MCL). 

(*I = 112 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘U’ in QUAL column) 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

Site I - Non-MP Data 
Groundwater Detections 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of l-l, 

a: probability that a Type I (false positive) error will be made. 
That is rejecting Ho when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

(I) = Action Level based on Region II Tap Water RBC. 

(a = l/2 th lion limit is used to calculate value, average value. and sample variance for non-detects (sampl i ‘U’ in QUAL column). 
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CT0 298 White Oak 
Derived Sample Size (II) Based on 
Sample Variance and Action Level 

Site 8 - Non-MP Data 
Groundwater Detections 

n=required # of samples 1 
0.90 1 1.28155 o’=estimated variance 
0.95 1 1.64465 in concentration 

I 0.99 1 2.32634 ) 

I 

$=the pm percentile of 

the standard normal I 

6GW33 I IOpJ I I 5 
0GW34 316 3 
nr.w?s I lOill I I 5 

8GW36 ropJ I I 5 

6GW36-D (8GW541 1olu 5 
RCWSR 
--..-- 

I Ifllll 
.- - 

I 
I 

I 5 

WO-6GW33 2u 1 
WO-8GW34 2u 1 
WO-8GW35 2u 1 

WO-8GW36 2u I 
WO-6GW53 2u 1 

Sample Variance 4.000 
IAverage Value = 3.0001 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of H, 

a: probability that a Type I (false positive) error will be made. 
That is rejecting H,, when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Hr, when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

(‘) = Action Level based on Region Ill Tap Water RBC. 

(2) = 112 tt. -ction limit is used to calculate value, average value, and sample variance for non-detects (samp’ ‘h ‘U’ in QUAL column) 



CT0 298 White Oak 
Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 

Site 9 - Non-MP Data 
Groundwater Detections 

Analyte Mean 
Action Mean /Action Level Highest Representative 
Level Ref. ND 1 Detect Sample Size (3) 

Exoloslves f&L\ 
.7.” -, 

2-AMINO-4.5DINITROTOLUENE 1 0.328 1 2 1 2 1 0.164 1 0.6 
U.“” I .c / .onn 111 “MnO I .I 

0.75 2 
“l”bT , I.” , lo”” , ; , “.“WJ , I.0 , 9.3 2 
RDX 1 8.1 1 0.61 1 1 13.279 1 1.3 (4) 1 101 71,810 
lnorganlcs (PglL) 

49.9 l I 

--iG6-- 4,251 
*- 

Semlvolatlle Omanlcs 1uolLI 

[DIETHYL PHTH~ATE Ir” -’ I 2 5 I 2gooo 1 2 1 o.ofJoo9 1 6 i 2 1 2 I 
Volatile Organlcs (PglL) 

PestlcideslPCBs (pg/L) 
ALPHA-CHLORDANE 
DIELDRIN 
GAMMA-CHLORDANE 
HEPTACHLOR EPOXIDE 
Miscellaneous (PglL) 
NITRATE ] 0.9 1 5800 1 2 / 0.0002 1 0.05 1 1.885 / 2 
SULFATE 1 5.2 1 500000 1 1 1 0.00001 1 - 1 15.7 1 2 

0.05 0.1 21 0.5 0.058 0.35 35 
0.05 0.0042 2 11.905 0.14 0.05 486 
0.04 0.1 2 0.4 0.058 0.32 30 
0.03 0.0012 2 25.000 0.058 0.039 468 

1 = USEPA Ambient Water Quality Criteria (MCL) 
2 = Region Ill Tap Water RBC 
3 = a=5%, 8=5X, A=0.5xAction Level 
4 = Boldface indicates value exceeds Action Level 



CT0 298 White Oak 
Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 

Site 9 - Non-MP Data 
Subsurface Soil 

Detections 

I 1 I I 7273 I - 

_. ._ 

I ‘)c 1 328 1 0.008 1 4.23 
I ANI I I I 55, 

, V.L.2 , , I . . .- -..- 

I I nnnx I I lwx 7 - 1 CIA.2 t At 

Analyte Mean 
Action 
Level 

Mean IAction Level Highest Representative Samples Samples 
ND 1 Detect Sample Size (2) Taken Needed 

548 1 4400 1 I 0.125 I - 
I ” 767 I 51 

-.-. -.-_- 

1 4.2 1 2 1 2.1 
I ncl: I I I 

.- -. - . _.. 

,,ALlllTll Iti” 1 25.1 1 0.5 1 50.2 
1 25.4 1 10 1 I 2.64 1 9.1. , 

I Organics @g/kg) 
1 100 1 1.94 snnn I 

I I”” I I 2 9A I 

ENZO(A)PYRENE 1 247 1 100 I 2.47 I ! 
-..- ^,_._. ..^^..._.._..L ^^^ 1 100 1 2.8 1 2 

I inn I I 2.24 I 2 

1 100 1 3.05 I 
1 100 1 3.82 
I I”” I I 7.63 I 2 

1uu I I 
I ,nn I i 7A I 2 

[PYRENE 1 682 1 100 / I 6.82 2000 1 29000 1 73,960 1 49) 73,911 

Volatile Organics (pglkg) 
4-METHYL-2-PENTANONE 7.66 100000 0.0001 12.1 5.84 2 37 0 
CHLOROFORM 1.39 300 0.005 6.5 3.2 2 37 0 

METHYLENE CHLORIDE 6 300 0.020 22.4 62 2 37 0 
TRICHLOROETHENE 1.8 300 0.008 6.5 14.4 2 37 0 

1 = USEPA Ambient Water Quality Criteria (MCL) 
2 = Region Ill Tap Water RBC 
3 = a=5%. p=5%. A=OSxAction Level 
4 = Boldface indicates value exceeds Action Level 



CT0 298 White Oak 
Deriyed Sample Size (n) Based on 
Sample Variance and Action Level 

Site 9 - Non-MP Data 
, _. j Subsurface Soil Detections 

IAverage Value = 0.4%21 

Null Hypothesis (H,): the true mean is less than the action level. 
Action Level (AL): value that determines acceptance or rejection of H, 

CX: probability that a Type I (false positive) error will be made. 
That IS rejecting Ho when it is True. 

p :probability that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

Gray Region: A range of values of the mean 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the action level 
and on the upper side by the other bound (U). 

r’) = Action Level based on Region III Soil BTAG. 

(” = 112 the detection limit is used to calculate value, average value, and sample variance for non-detects (samples with ‘U’ in QUAL column). 



CT0 298 White Oak 
Derived Sample Size (n) Based on 
Sample Variance and Action Level 

We 9 - Non-MP Data 
Subsurface Soil Detections 

I I 2.77 
-fc 

LW9B-09-01 10.2 1U.L 
LW9B-09-02 22.8 22.8 
LW9B-09-03 40.7 40.7 
LW9B-09-04 26.9 26.9 
Sample Variance 292.745 
Average Value = 14.562 

Null Hypothesis (H,): the true mean is less than the action level. 

Action Level (AL): value that determines acceptance or rejection of Ho 

CC probability that a Type I (false positive) error will be made. 
That is rejecting H, when it is True. 

6 :pmbability that a Type II (false negative) error will be made. 
That is failing to rejecting Ho when it is False. 

Gray Region: A range of values of the mean concentration where 
consequences of making a decision error are relatively minor. 
The gray region is bounded on the lower side by the acbon level 
and on the upper side by the other bound (U). 

“I = Action Level based on Region Ill Soil BTAG. 

“I = l/2 the detection limit is used to calculate value, average value. and sample variance for non-detects (samples with ‘U’ in QUAL column) 



CT0 298 White Oak 
Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 

Site 11 - Non-MP Data 
Groundwater Detections 

Anaiyte 
lnorganics (FglL) 

Mean 
Action Mean /Action Level Highest Representative Samples Samples 
Level Ref. ND 1 Detect Sample Size (3) Taken Needed 

IZINC 973.1 5000 0.195 I - 1 26200 1 34 I 38 I 0 
Semivolatile Organics (yg/L) 
BlS(2-ETHYLHEXYL)PHTHALATE 1 2.388 1 4.8 1 2 1 0.498 I 6 I 3 3 I 38 I 0 
DI-N-BUTYL PHTHALATE 1 2.493 1 3700 1 2 1 0.001 9 5 2 38 0 
Volatile Organics (pg/L) 
l,l,l-TRICHLOROETHANE 0.513 54 2 0.010 1 1 2 38 0 
1 ,I-DICHLOROETHANE 0.513 810 2 0.001 1 1 2 38 0 
1 ,ZDICHLOROETHANE 0.632 0.12 2 5.263 1 4 2 38 0 
I,3 DICHLOROBENZENE 0.513 540 2 0.001 1 1 2 38 0 
ACETONE 3.591 3700 2 0.001 5 8 2 I? 0 
CHLOROBENZENE 0.645 39 2 0.017 1 6 2 38 0 
CHLOROFORM 0.750 0.15 2 5.000 1 4 905 38 867 



CT0 298 White Oak 
Summary of Derived Sample Sizes (n) Based on Sample Variance and Action Level 

Site 11 - Non-MP Data 

Groundwater Detections 

Mean /Action Level Highest Representative Samples Samples 
Ref. ND Detect Sample Size (3) Taken Needed 

2 0.404 1 3 2 38 0 

2 0.143 1 215 17 38 0 

2 2.249 1 71 5,925 38 5,887 

2 2.895 1 61 2.801 38 2.763 

Pesticides @g/L) 
ALPHA-BHC 
ALPHA-CHLORDANE 

1 0.027 1 0.011 1 2 1 2.489 1 0.065 1 0.021 i 3 I 3 6 I 0 
I 0.033 I 0.1 I 2 I 0.332 1 0.065 1 0.23 7 I 36 0 

ENDRIN 0.054 2 1 0.027 0.13 0.02 2 36 0 

GAMMA-CHLORDANE 0.034 0.1 2 0.338 0.065 0.25 a 36 0 

HEPTACHLOR EPOXIDE 0.029 0.0012 2 24.167 0.065 0.08 2,389 36 2,353 
Miscellaneous lua/U 
NITRATE 
SULFATE 

1 1.965 1 5800 I 2 I 0.0003 1 0.1 1 11.2 1 2 I 38 I 0 
1 6.293 1 500000 1 1 1 0.00001 I 0.5 I 58.1 I 2 38 0 

1 = USEPA Ambient Water Quality Criteria (MCL) 
2 = Region III Tap Water RBC 
3 = a=5%, p=5%, A=0.5xAction Level 
4 = Boldface indicates value exceeds Action Level 
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1 .O INTRODUCTION 

This Health and Safety Plan (HASP) has been developed to provide the minimum safety and health 

practices and procedures for Brown & Root Environmental (B&R Environmental) and subcontractor 

personnel engaged in remedial investigatory activities at the Naval Surface Warfare Center - White Oak, 

Silver Springs, Maryland. 

The investigatory activities to be conducted at NSWC - White Oak for which this HASP applies is as 

follows: 

l Multi-media sampling 

- Surface and subsurface soil sampling - This sampling may be accomplished through Direct push 

technology or by hand. 

- Sediment sampling 

- Groundwater sampling 

l Monitoring well installation - Hollow stem auger 

l Newly installed wells 

l Removal of vegetation 

l Investigative Derived Waste (IDW) sampling 

l Surveying - Physical, azimuthal resistivity, geological mapping, and electromagnetic geophysical 

surveying 

This HASP specifies personnel responsibilities, restrictions, evaluation techniques, and establishes 

requirements to be incorporated into the above planned activities for the purpose of protecting personnel 

from hazards which may be inherent to the site or task associated. 

This HASP is supported by the B&R Environmental Health and Safety Guidance Manual. The Guidance 

Manual provides detailed information pertaining to the HASP, as well as, applicable B&R Environmental 

Standard Operating Procedures (SOPS). This HASP and the contents of the Guidance Manual were 

developed to comply with the requirements stipulated 8-r 29 CFR 1910.120 (OSHA’s Hazardous Waste 

Operations and Emergency Response Standard) and applicable portions of 29 CFR 1926 Construction 

Industry Standards, as they may apply. In order to be in compliance with the above standards, both of 

these documents must be present at the site during the performance of all site activities. 

., _ ..\ This HASP has been developed using the latest available information regarding known or suspected 

chemical contaminants and potential physical hazards associated with the proposed work at the site. This 
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HASP will be modified if new information becomes available. All changes to the HASP will be made with 

the approval of the B&R Environmental Project Health and Safety Officer (PHSO) and the B&R 

Environmental Health and Safety Manager (HSM). Requests for modifications to the HASP will be directed 

to the SSO who will make applicable recommendations to the PHSO regarding change content as it may 

apply to site conditions or the task to be performed. All changes made by the PHSO will be 

communicated to the Task Order Manager (PM), who will notify all affected personnel of changes. 

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION 

This section defines responsibility for site safety and health for B&R Environmental and subcontractor 

employees engaged in on-site activities. Personnel assigned to these positions will exercise the primary 

responsibility for all on-site health and safety. These persons will be the primary point of contact for any 

questions regarding the safety and health procedures and the selected control measures that are to be 

implemented for on-site activities. 

l The B&R Environmental Project Manager (PM) is responsible for the overall direction of health 

and safety for this project. 

l The Project Health and Safety Officer (PHSO) is responsible for developing this HASP in 

accordance with applicable OSHA regulations. Specific responsibilities include: 

i. Providing information regarding site contaminants and physical hazards associated with the 

site. 

ii. Establishing air monitoring and decontamination procedures. 

iii. Assigning personal protective equipment. 

iv. Determining emergency response procedures and emergency contacts. 

v. Stipulating training requirements and reviewing appropriate training and medical surveillance 

certificates. 

vi. Providing standard work practices to minimize potential injuries and exposures associated 

with hazardous waste work. 

vii. Making any changes to this document as it may apply to site conditions or task s to be 

conducted. 

l The B&R Environmental Field Operations Leader (FOL) is responsible for implementation of the 

HASP with the assistance of an appointed SSO. The FOL manages field activities, executes the 

work plan, and enforces safety procedures as applicable to the work plan. 
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e The SSO supports site activities by advising the FOL on all aspects of health and safety on-site. 

These duties may include: 

i. Coordinates all health and safety activities with the FOL. 

ii. Selects, applies, inspects, and maintains personal protective equipment. 

iii. Establishes work zones and control points. 

iv. Implements air monitoring program for on-site activities. 

v. Verifies training and medical clearance of on-site personnel status in relation to site activities. 

vi. Implements Hazard Communication and Respiratory Protection and other associated safety 

and health programs, as they may apply to the operations identified as part of this project. 

vii. Coordinates emergency services. 

viii. Provides site specific training for all on-site personnel. 

Compliance with the requirements stipulated in this HASP is monitored by the SSO and coordinated 

through the B&R Environmental CLEAN HSM. 
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 

Site Name: Naval Surface Warfare Center - White Oak Client Contact: Robert Ridawav 

Silver Sorinas. Marvland Phone Number: J301) 344-8120 

Project Team: 

B&R Environmental Personnel: 

R.D. Georoe 

Scott Nesbit, P.E. 

Tim Evans 

TBD 

Matthew M. Soltis, CIH. CSP 

Thomas Dickson, ASP 

Other Potential B&R Environmental 
Project personnel: 

TBD 

Tom Patton 

Non-B&R Environmental Personnel: 

TBD 

TBD 

TBD 

FedEx 

Discipline/Tasks Assigned: 

Proiect Manaaer (PM) 

Site Coordinator 
Field Operations Leader (FOL)I 
Proiect Geolonist 

Site Safety Officer (SSO) 

CLEAN Health and Safetv Manaaer(HSM) 

Proiect Health and Safetv Officer (PHSO) 

Affiliation/Discipline/Tasks Assigned: 

Field Geoloaist 

Eauipment Manaaer 

Affiliation/Discipline/Tasks Assigned: 

Drillina Subcontractor (Supervisor) 

Direct Push Subcontractor (Supervisor) 

Analvtical Laboratorv (Point of Contact) 

Parcel Shipment 

Phone Number: 

(412) 921-8425 

(412) 921-7134 

(412) 921-7160 

I ) 

(412 921-8912 

(412) 921-8457 

Phone Number 

(412) 262-4583 

Phone Number 

1(800)463-3339 

Prepared by: Thomas Dickson, ASP 

Reviewed and Approved by: 
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2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 

This section has been developed as part of a preplanning effort to direct and guide field personnel in the 

event of an emergency. All site activities will be coordinated with local Fire Protection and Emergency 

Services prior to commencement. In the event of an emergency, which cannot be handled using on-site 

resources, personnel will evacuate to a safe place of refuge and the appropriate emergency response 

agencies will be notified. It has been determined that a majority of potential emergency situations would 

be better supported by outside emergency responders. Based on this determination, B&R Environmental 

and subcontractor personnel will not provide emergency response support beyond the capabilities of on- 

site response. Workers who are ill or who have suffered a non-serious injury may be transported by site 

personnel to nearby medical facilities, provided that such transport does not aggravate or further endanger 

the welfare of the injured/ill person. The emergency response agencies listed in this plan are capable of 

providing the most effective response, and as such, will be designated as the primary responders. These 

agencies are located within a reasonable distance from the area of site operations, which ensures 

adequate emergency response time. GSA Physical Security in Washington, D.C. will be notified anytime 

outside response agencies are notified. This Emergency Action Plan conforms to the requirements of 29 

CFR 1910.38(a), as allowed in 29 CFR 1910.120(1)(1)(ii). 

B&R Environmental will provide the following initial response measures: 

. Initial stage fire fighting support and prevention 

l Initial spill control and containment measures and prevention 

l Removal of personnel from emergency situations 

l Initial medical support for injuries or illnesses requiring only first-aid level support 

l Site control and security measures as necessary 

2.2 PRE-EMERGENCY PLANNING 

Through the initial hazard/risk assessment efforts, injuries or illnesses resulting from exposure to chemical 

or physical hazards or fire are the most probable emergencies that could be encountered during site 

activities. 

To minimize and eliminate these potential emergency situations, pre-emergency planning activities 

associated with this project include the following (which are the responsibility of the SSO and/or the FOL): 
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l Coordinating with local Emergency Response personnel to ensure that B&R Environmental 

emergency action activities are compatible with existing emergency response procedures. 

l Establishing and maintaining information at the project staging area (support zone) for easy access in 

the event of an emergency. This information will include the following: 

- Chemical Inventory (used on-site), with Material Safety Data Sheets. 

- On-site personnel medical records (Medical Data Sheets). 

- A log book identifying personnel on site each day. 

It will be the responsibility of the B&R Environmental FOL to: 

l Identify a chain of command for emergency action. 

l Educate site workers to the hazards and control measures associated with planned activities at the 

site, and to provide early recognition and prevention where possible. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

2.3.1 Recognition 

Foreseeable emergency situations that may be encountered during site activities will generally be 

recognizable by visual observation. Visual observation is primarily relevant for physical hazards that may 

be associated with the proposed scope of work. Visual observation may also play a role in detecting some 

chemical exposures. To adequately recognize exposures to site contaminants, site personnel must have 

a clear knowledge of signs and symptoms of exposure associated with the site contaminants. This 

information is provided in Table 6-l of this HASP. Potential site hazards, the activities that they have been 

associated with, and the recommended control methods are discussed in detail in Section 5.0 and 6.0 of 

this HASP. Additionally, early recognition of emergency situations will be supported by periodic site 

surveys to eliminate any situation predisposed to an emergency. The FOL, SSO, and the subcontractor 

supervisor will be responsible for performing surveys. Site surveys will be conducted at all work locations 

prior to the commitment of resources and personnel. This will be done for the purpose of removing or 

barricading identified physical hazards. Additionally, site surveys will be conducted at least once a week at 

all resource/staging areas. All site surveys conducted during this effort and will be documented in the 

Field Operations Logbook. 

The above actions will provide early recognition for potential emergency situations. Should an incident 

occur, B&R Environmental will take measures in the beginning stages to control these situations. 

However, if the FOL and the SSO determine that an incident has progressed to a serious emergency 
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“3 -L situation, B&R Environmental will withdraw and notify the appropriate response agencies listed in Table 

2-l. 

2.3.2 Prevention 

B&R Environmental and subcontractor personnel will minimize the potential for emergencies by following 

the direction and guidance provided within the HASP and applicable OSHA regulations as they apply to 

the tasks to be conducted. Additionally, prevention will be facilitated through employment of offensive and 

defensive measures in removing or denying access to hazards identified through the site survey activities. 

2.4 SAFE DISTANCES AND PLACES OF REFUGE 

In the event that the site must be evacuated, all personnel will immediately stop activities and report to the 

designated safe place of refuge. Safe places of refuge will be identified prior to the commencement of 

site activities and will be conveyed to personnel as part of issuing a Safe Work Permit t’o conduct 

exclusion zone activities within an identified area. As part of this issuance, a safety meeting will be 

conducted to preview hazards and control measures identified on the Safe Work Permit and through the 

site survey for that particular area. Whenever possible, the safe place of refuge will also serve as the . . . . . 
telephone communications point for that area. During an evacuation, personnel will remain at the refuge 

location until directed otherwise by the B&R Environmental FOL or the on-site Incident Commander of the 

Emergency Response Team. The FOL or the SSO will take a head count at this location to account for 

and to confirm the location of all site personnel. Emergency response personnel will be immediately 

notified of any unaccounted personnel. 

2.5 EVACUATION ROUTES AND PROCEDURES 

An evacuation to the identified refuge location will be initiated whenever the health, safety or wel,fare of site 

workers is compromised. Specific examples of conditions that may initiate an evacuation include, but are 

not limited to the following: severe weather conditrons; a fire or explosion occurs; readings on monitoring 

instrumentation indicate levels of contamination that are greater than instituted action levels; if personnel 

show signs or symptoms of overexposure to potential site contaminants. In the event of an evacuation, 

personnel will proceed immediately to the designated place of refuge unless doing so would further 

jeopardize the welfare of workers. In such an event, personnel will proceed to a designated alternate 

location and remain until further notification from the B&R Environmental FOL. 

,.1._ 
Evacuation procedures will be discussed prior to the initiation of any work at the site. Evacuation routes 

from the site and safe places of refuge are dependent upon the location at which work is being performed 
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and the circumstances under which an evacuation is required. Additionally, site location and 

meteorological conditions (i.e., wind speed and direction) may dictate evacuation routes. As a result, 

assembly points will be selected and communicated to the workers relative to the site location where work 

is being performed. 

2.6 DECONTAMINATION PROCEDURES/EMERGENCY MEDICAL TREATMENT 

During an evacuation, decontamination procedures will be performed only, if doing so does not further 

jeopardize the welfare of site workers. However, it is unlikely that an evacuation would occur at this site 

which would require workers to evacuate the site without first performing decontamination procedures. 

B&R Environmental will provide medical treatment to the level of first-aid. Personnel requiring treatment 

greater than first-aid will constitute an emergency situation for which the appropriate agency must be 

notified. First-aid kits will be maintained on-site and accessible to all field personnel during operations as 

described within this document. 

2.7 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

At each site, B&R Environmental personnel will be working in close proximity to each other. As a result, 

hand signals, voice commands, and air horns will be sufficient to alert site personnel of an emergency. If 

teams will be working simultaneously as part of this project, two-way radios will be used to communicate 

between teams of workers. The use of two-way radio communication at NSWC, will require prior approval 

by NSWC. 

If an emergency occurs, the following procedures are to be initiated: 

l L Initiate an evacuation by hand signals, voice commands, air horn, or two-way radios. Report to 

the designated refuge point. 

l Describe to the FOL (who will serve as the Incident Coordinator) what has occurred and as many 

details as possible. Once all personnel are evacuated, appropriate beginning stage response 

procedures will be enacted to control the situation. 

In the event that site personnel cannot control the incident through offensive and defensive measures, the 

FOL and SSO will enact the emergency notification procedures to secure additional assistance in the 

following manner: 

l Call 911 or other emergency contacts (Table 2-l) and report the emergency. Give the emergency 

operator the location of the emergency, the type of emergency, the number of injured, and a brief 

description of what occurred. Stay on the phone and follow the instructions given by the operator. 

The operator will then notify and dispatch the proper emergency response agencies. 
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e Call GSA Physical Security, after notifying the appropriate emergency response agency, to inform 

them of the condition or situation which lead to the notification of the emergency response 

agency. 

2.8 PPE AND EMERGENCY EQUIPMENT 

A first-aid kit, eye wash units, and fire extinguishers will be maintained on-site at all active work locations 

and shall be immediately available for use in the event of an emergency. PPE used in day-to-day 

activities will be used will serve as the primary defense for all chemical hazards encountered. Emergency 

situations surpassing the level of protection offered by the PPE used on a daily basis again will constitute 

an emergency and require evacuation and notification of the appropriate response agency. 

2.9 EMERGENCY CONTACTS 

, .-. 

Prior to performing work at any of the sites, all personnel will be thoroughly briefed on the elnergency 

procedures to be followed in the event of an accident. Table 2-l provides a list of emergency contacts and 

their associated telephone numbers. This table must be posted on site where it is readily available to all 

site personnel. 

2.10 INJURY AND ILLNESS REPORTING 

After the initial response (e.g. first aid, etc) to an injury or illness has taken place, the incidence and details 

of the injury or illness must be properly reported and documented. Within 24 hours of occurr’ence, any 

occupational injury or illness must be reported to the Health Sciences Manager at (412) 921-:3912. An 

OSHA 101 form (Attachment III) must be completed and submitted to the HSM within three working days 

of the event. A copy of this form will be maintained at the site. 

It should be noted that “near misses” as well as actual injuries and illnesses should be reported. By 

identifying near miss situations, possible recommendations for preventing a recurrence can be made. 
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TABLE 2-1 

EMERGENCY CONTACTS 

NSWC -WHITE OAK, SILVER SPRINGS MARYLAND 

CONTACT PHONE NUMBER 

EMERGENCIES(lS’ Contact) (202)708-l 1 I I 
GSA Physical Security, Washington, D.C. - Federal 1 
Protective Services National Capital Region 
EMERGENCY(Alternative Contact) I911 
(Montgomery County - Police, Fire; Ambulance 
Service) 
Primary Hospital - 

Secondary Hospital - 

Chemtrec National Response Center 

NSWC - White Oak (Point-of-Contact) 
Robert Ridgway 
Unexploded Ordnance 

TBD 

TBD 

(800) 424-9300 
(800) 424-8802 
(301)344-8120 

B&R Environmental, Pittsburgh Office (412) 921-7090 

Project Manager 
R. D. George 
Health and Safety Manager 
Matthew M. Soltis, CIH, CSP 
Project Health and Safety Officer 
Thomas Dickson, ASP 
Utilities 
Gas 
Water 
Sewage 
Telephone 
Fiber Optics 

(412) 921-8425 

(412) 921-8912 

(412) 921-8457 

TBD 

NOTE: All emergency contacts to emergency services off-base require the notification of GSA 

Physical Security. Information to be provided will include the type and extent of the emergency and 

agencies notified. 

2.11 EMERGENCY ROUTE TO HOSPITAL 

Directions to (Primary) 

Prior to site mobilization for field activities, a legible map indicating the travel route from the site to the 

Medical Center will be obtained and inserted as Figure 2-l of this HASP. 
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Directions to (Alternate) 

The alternate source of medical assistance is . Directions to this hospital are: 

This information will be determined prior to the initiation of site activities. 
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3.0 SITE BACKGROUND 

3.1 SITE DESCRIPTION/HISTORY 

NSWC White Oak is located east of Maryland Route 650 (New Hampshire Avenue), approximately one 

mile north of Interstate 495 (Washington, DC beltway). The facility encompasses approximately 710 

acres and is located in Silver Spring, Maryland, in both Montgomery and Prince George’s counties. 

Approximately 635 acres of land at NSWC White Oak is undeveloped. Adjacent to the south end of the 

property is the U.S. Army’s Adelphi Laboratory Center (ALC). Additional properties adjacent to NSWC 

White Oak include residential, commercial, and wooded parcels. 

NSWC White Oak was originally established in 1944 as the Naval Ordnance Laboratory (NCL), with a 

mission to carry out research in guns and explosives. Throughout the years, the mission was expanded to 

include research involving torpedoes, mines, and projectiles. In September 1974, NOL combined with the 

Naval Weapons Laboratory, Dahlgren, Virginia, to become the Naval Surface Weapons Center, which 

was renamed the Naval Surface Warfare Center, Dahlgren Division, in 1988. Since that time, it has 

functioned as the principal Navy Research Development, Test, and Evaluation Center for surface warfare 

weapon systems, ordnance technology, strategic systems, and underwater weapons systems. 

NSWC White Oak was identified as a Base Realignment and Closure (BRAC) facility and was closed in 

1997, with the property transferred to the General Services Administration (GSA). GSA and the local 

redevelopment authority are currently investigating plans for the reuse and development of the NSWC White 

Oak property. 

3.2 SITES TO BE INVESTIGATED - DESCRIPTION/HISTORY 

3.2.1 Site 2 - Apple Orchard Landfill 

The Apple Orchard Landfill is an abandoned landfill located on the south side of Perimeter Road in the 

northwestern end of the NSWC White Oak property. The landfill forms a small hill at an elevation of 

approximately 340 feet mean sea level within the valley of an unnamed stream. The stream is located 

along the south side of the site and flows north/northeast towards Paint Branch Creek. A drainage swale 

is present along the western perimeter of the landfill which conveys stormwater flow from neighboring 

properties. The landfill is approximately 4.3 acres in size. 

The Apple Orchard Landfill was reportedly operated as an open disposal area and landfill from 1948 until 

1982. The landfill is a single unit that is composed of several disposal areas. In addition to domestic 

refuse, wastes reportedly disposed of consisted of oils containing polychlorinated biphenyls (PCBs), 
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solvents, paint residue, acids and miscellaneous compounds. An estimated 500 gallons of PCB- 

contaminated oils were deposited at the site prior to 1970. It has been estimated that the landfill contains 

75,000 cubic yards of waste/fill 

3.2.1 .I Previous Investigations 

Previous investigations including an initial Assessment Study (IAS), Remedial Phase I and Phase II 

indicated contaminant concentrations were found in the following media: 

Sediments - PCBs were detected in the sediments. The concentrations indicate a progressive decrease 

in concentration in the downstream direction. 

Surface soil samples - Indicated metals (chromium, copper, lead and zinc), PCBs, VOCs and semi- 

volatiles were detected in the surface soils. The semi-volatiles consisted primarily of anthracene, 

fluoranthene, naphthalene, phthalate and pyrene species. 

Subsurface soils - VOCs (acetone and methylene chloride) were detected in the subsurface soil 

Groundwater monitoring wells (existing and installed) - Analytical results indicated measurable 

concentrations of cadmium, mercury and TCE were detected in the groundwater. 

Of these contaminants, the only one which has been detected at sufficient concentrations to represent a 

potential overexposure threat via inhalation is methylene chloride. 

Site 3 - Pistol Range Landfill 

The Pistol Range Landfill is located on the eastern half of the NSWC White Oak property, directly north of 

Dahlgren Road and the Monroe Loop. The landfill is estimated to be 1.1 acres in size. 

The Pistol Range Landfill was operated as a landfill from the late 1940s until the mid-1970s. Fill materials 

were pushed into the West Farm Branch valley from Perimeter Road forming the site. Wastes reportedly 

disposed in the landfill include solid wastes, ordnance cases, solvents, oils possibly containing PCBs, 

sodium nitrate, and miscellaneous metallic objects. An estimated 8,000 gallons of solvents and oils were 

reportedly disposed of at the site during a 30 year period. It has been estimated that the landfill contains 

20,000 cubic yards of waste/fill. 
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3.2.2.1 Previous Investigations 

Previous investigations including an Initial Assessment Study (IAS), Confirmation Study/Verification 

Phase, Remedial Phase I and Phase II indicated contaminant concentrations were found in the following 

media: 

Groundwater - Methylene chloride, 1,2-dichloroethene, TCE, and chlorobenzene were foulnd in the 

groundwater. The metals found in unfiltered samples above the MCLs during Phase II included 

chromium, copper, lead and zinc. 

Surface and subsurface soils - metals including chromium, copper, lead, and zinc. Semi-volatile 

compounds were also detected. 

Note: A vadose zone investigation was conducted which included the collection of two surficial soil 

samples and a soil gas survey of the soil adjacent to the landfill. A soil gas survey sampling grid was 

also established west and south of the landfill to measure the release of gaseous volatile organic 

contamination through the soil. The results of the soil gas survey indicated the presence of VOCs in 

the soils with the highest concentrations along the landfill side of the stream and in the area south of 

Dahlgren Road. The results of the surficial soil sampling confirmed the presence of metals 

contamination along the face of the landfill. Semi-volatile organic compounds were identiFied in the 

surface soil during the Phase I investigation. 

Additional activities which took place in an effort to define boundaries of Site 3 included an 

electromagnetic survey, test pit placement, and the completion of a topographic survey. The EM survey 

and test pits were used to define the limits of waste along the eastern boundary of the landfill and 

determine if waste extended beyond Perimeter Road. 

Results of the survey indicated that EM anomalies were present in several locations along the western 

boundary of the EM survey grid. These anomalies appear to indicate that the edge of the fill material does 

not extend past Perimeter Road. The remainder of the site showed no significant EM anomalies which 

may indicate buried landfill contents. 

Following completion of the EM survey at Site 3, seven (7) test trenches were placed along the Perimeter 

Road to the and east of the landfill in an attempt to define the limits of waste placement. 

During the prior site reconnaissance, potential UXO hazards were observed in the face and along the toe 

of the landfill. Accordingly, a B&R Environmental UXO specialist was utilized to screen all locations prior 

to and during intrusive work to avoid contact with potential UXO hazards. The UXO specialist surveyed 
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the trenching locations with a magnetometer at 2 foot depth intervals to limit contact with UXO which may 

have been disposed at the site. 

During trench excavation, several fuses were unearthed which were not detectable by the magnetometer. 

Following this discovery, Navy EOD staff were notified, and the fuses were removed from the site. 

Test trenches were excavated to a depth of approximately five feet. The test trenches were successful in 

determining the limits of waste placement at the landfill. A well defined waste/natural soil interface was 

evident in the test trenches placed at the site. The test trenches were successful in determining that 

waste placement at the site does not consist of thin veneer along the stream bank. 

None of these contaminants were present in sufficient concentrations to represent a potential 

overexposure via inhalation. Therefore, exposure concerns to site personnel are considered negligible 

during planned field activities. 

3.2.3 Site 4 - Chemical Burial Site 

The Chemical Burial Site is located south of Perimeter Road and 400 yards northeast of the Pistol Range 

Landfill. The overall area of the site is approximately 1.1 acre in size. The site was reportedly used from 

the mid-1950s until the early 1970s for chemical disposal in four discrete locations within the site. Past 

investigations have identified two disposal areas. Two distinct disposal sites may be present within the 

large suspected disposal trench area; however, only one large trench was suggested from the review of 

an aerial photograph of the site taken in 1985. Wastes reportedly disposed at this location included acids, 

explosive compounds, kerosene, chlorinated solvents and numerous unidentified laboratory compounds. 

The total volume of chemicals disposed in the areas was estimated to be 400 cubic feet. 

3.2.3.1 Previous Investigations 

Previous investigations including an Initial Assessment Study (IAS), Confirmation Study/Verification 

Phase, Remedial Phase I and Phase II concluded that a significant threat to human health and the 

environment exists through potential contaminant exposure via groundwater. Activities conducted in an 

effort to further define the extent (vertically and honzontally) included: 

An electromagnetic (EM) survey of Site 4 was completed to define the extent of buried objects which 

might indicate the location of the chemical burial pits. The survey was conducted across the entire site 

and extended to the fence line north of Perimeter Road. Results of the survey indicated that EM 

anomalies were present in four locations within Site 4. The most significant EM readings occurred in the 

central and western portion of the suspected disposal trench area and near the suspected burial pit 
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location along the southeastern edge of the site. Readings consistent with subsurface variability were 

noted and these locations were staked in the field to be sampled. These locations appear to be consistent 

with the results of the previous investigations. In addition, slight EM anomalies were present behind the 

telephone pole storage area, and within the suspected burial pit location in the southwestern corner of the 

site. Readings consistent with small buried objects were noted and these locations were marked in the 

field to be sampled. The limited magnitude of the EM deflections in these areas indicates that these burial 

pits are likely to be small and probably do not contain large metal containers or drums. The rernainder of 

the site showed no significant EM anomalies which may indicate buried objects. 

The previous investigations indicated contaminant concentrations were found in the following media: 

Groundwater: Metals - Chromium, copper, lead, mercury, and zinc. VOCs - Benzene, chloroform, 1,2- 

dichloroethene, methylene chloride, 1,1,2,2-tetrachloroethane, acetone, MEK, and trichloroethene. 

Surface and subsurface soils: Metals - Chromium, copper, lead, and zinc. VOCs - methylene chloride, 

acetone, xylene, carbon disulfide, and I,1 ,I-trichloroethane. 

Of the compounds detected, methylene chloride (groundwater and soils) and trichloroethene 

(groundwater) represent the only potential inhalation exposure threat to site personnel during planned 

activities. 

Site 7 - Ordnance Burn Area 

Site 7, the Ordnance Burn Area, is located north of Dahlgren Road, approximately 300 yards southeast of 

Site 4 (the Chemical Burial Area), north of Buildings 501 and 508. The site was reportedly used for the 

thermal destruction of waste ordnance compounds between 1948 and 1968. The site consists of a swale 

approximately 250 feet long and 20 feet wide. Waste disposed at this site included various types of 

explosives, primarily nitroaromatics and nitroaliphatics. It has been reported that approximately 33,000 

pounds of explosives were burned at this site over a period of 20 years. 

3.2.4.1 Previous Investigations 

Previous investigations including an Initial Assessment Study (IAS), Confirmation StudyNerification 

Phase, Remedial Phase I and Phase II indicated contaminant concentrations were found in the following 

media: 

Groundwater - The Confirmation Study/Verification Phase involved the placement of 1 groundwater 

monitoring well (7GW09). Monitoring well 7GW08 was sampled on two occasions during this 
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investigation. Nitroaromatic contamination was identified in the monitoring well during both events. HMX, 

RDX, TNT, DNT, TNB, and DNB were found during the sampling activities. 

Surface and subsurface soils -Nitroaromatic contamination were detected in previous investigations. 

Concentrations of HMX and RDX were identified up-to 160,000 ug/kg and 8,300 ug/kg, respectively. In 

addition concentrations of 2,4,6-TNT up to 34,000 ug/kg were also detected during previous 

investigations. 

None of these contaminants were present in excessive concentrations, therefore potential exposure to site 

personnel are considered negligible during planned field activities. 

3.2.5 Site 8 - Abandoned Chemical Burial Pit 

Site 8 was used from 1951 until 1971 for disposal of miscellaneous waste chemicals from laboratories at the 

NSWC White Oak facility. Wastes disposed at this site included acids, mercury, solvents and numerous 

unidentified waste chemicals. The primary wastes of concern include solvents and mercury. It has been 

estimated that approximately 180 pounds of mercury were disposed at this location. 

The Abandoned Chemical Disposal Pit is located along the southern facility boundary, at the end of 

Perimeter Road. The site has been described as a pit IO-feet by IO-feet by 12-feet. The location of the site 

was identified during the design verification study with the location confirmed through a site geophysical 

investigation in the summer of 1996 and the excavation activities conducted in the fall of 1996. The removal 

action was conducted in October and November of 1996. At that time, 100 tons of non-hazardous solid 

waste, including soil and debris, were excavated from the site and transported off-site for disposal. 

Excavated materials included mercury filled vials, a white powder, and a Plexiglas cube filled with saline 

solution. Soil samples were collected at various stages during the excavation activities to confirm the 

removal of contaminants. 

3.251 Previous Investigations 

Previous investigations including an Initial Assessment Study (IAS), Confirmation Study/Verification 

Phase, Remedial Phase I and Phase II indicated contaminant concentrations were found in the following 

media: 

Groundwater - Methylene chloride, chloroform, mercury. and bis(2-ethylhexyl) phthalate. The metals 

found included chromium, copper, lead and zinc. 

Surface and subsurface soils - metals including chromium, copper, lead, and zinc. 
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None of these contaminants were present in excessive concentrations, therefore potential exposure to site 

personnel are considered negligible during planned field activities. 

3.2.6 Site 9 - industrial Wastewater Disposal Area 300 

The Industrial Waste Water Disposal Area 300 is located south of Dahlgren Road along the 

Montgomery/Prince George County line and extends southward to the facility boundary. A perennial tributary 

of Paint Branch Creek is located west and south of the site and an intermittent tributary of the creek is located 

to the east. 

The Industrial Waste Water Disposal Area 300 was used from the early 1950s until the mid-1970s. Several 

leaching wells and above ground discharges to the soil were used in this area for disposal of liquid wastes 

containing explosive related compounds. Waste water disposed at the site contained TNT, RDX and several 

other explosive related compounds. It is estimated that at least 7,200 pounds of these waste waters were 

disposed at this site over a period of approximately 25 years. It is also reported that solvents were disposed 

in the same manner as the explosive compounds. 

.I_ -. 3.2.6.1 Previous Investigations 

Previous investigations including an Initial Assessment Study (IAS), Confirmation Study/Verification 

Phase, Remedial Phase I and Phase II indicated contaminant concentrations were found in the following 

media: 

Groundwater - Methylene chloride, acetone, trichloroethene, chloroform, mercury, HMX, RDX, and 1,2- 

dichloroethene. The metals found included chromium, copper, lead and zinc. 

Surface and subsurface soils - metals including chromium, copper, lead, and zinc. VOCs - acetone 

methylene chloride, MEK, and fluoranthene and pyrene. 

None of these contaminants were present in excessrve concentrations, therefore potential exposure to site 

personnel are considered negligible during planned field activities. 

3.2.7 Site 11 - industrial Wastewater Disposal Area 100 

i -.. 
Site 11, Wastewater Disposal Area 100, contains thirteen leaching wells in nine areas that were used for 

wastewater disposal from laboratory activities. The wells are located in an area covering approximately 16 

acres. The wells were used for liquid waste disposal until 1976. Original construction consisted of an eight 
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foot diameter, brick or concrete well approximately nine feet in depth. Each well was accessible through a 24 

inch diameter manhole cover. One supply line transported wastewater to each well. 

Wastes that were disposed at Site 11 include metals, acids, chlorinated and non-chlorinated solvents, 

alcohols, lead, and organic explosive compounds. The Initial Assessment Study (1984) reports that an 

estimated 20,000 gallons of waste were disposed in these leaching wells. Both listed and characteristic 

hazardous wastes are believed to have been disposed. 

The currently at Site II, the wells were abandoned, while the associated supply lines are believed to be in 

place. 

In response to the draft FS recommendations related to soil contamination at the site, a removal action was 

conducted in October and November of 1996. Six existing leaching wells were excavated and disposed off- 

site. Surrounding soils were also excavated and disposed off-site. Soil samples were collected at various 

stages during the excavation activities to confirm the removal of contaminants. 

3.2.7.1 Previous Investigations 

Previous investigations including an Initial Assessment Study (IAS), Remedial Phase I and Phase II 

indicated contaminant concentrations were found in the following media: 

Groundwater - Results from the groundwater analysis indicated that numerous site wells contained elevated 

levels of VOCs and metals. Analytical results indicated that elevated levels of copper, zinc, PCE, acetone, 

TCA, DCE and DCA were present in the groundwater. Contamination was highest in wells down-gradient of 

Building 2 and 5. 

Surface water and sediments - Sediment samples were found to contain elevated levels of semi-volatile 

organic compounds and metals including cadmium, chromium and lead. One surface water sample was 

found to contain an elevated level of lead. 

None of these contaminants were present in excessive concentrations, therefore potential exposure to site 

personnel are considered negligible during planned field activities. 
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,.- . . . . 4.0 SCOPE OF WORK 

This section discusses the activities that are to be performed at the NSWC - White Oak. Table !j-1 of this 

HASP provides information related to each of the tasks that are to be performed as part of the scope of 

work. The planned activities involved in this effort are presented in detail in the Work Plan developed for 

this project. If new tasks are to be performed at the site, Table 5-1 and this section will be modified 

accordingly. If tasks other than those described below are performed at the site, this section and this 

HASP will be modified accordingly. 

Field investigations to be performed by B&R Environmental and subcontractor personnel will be as follows: 

Further determine the vertical and lateral extent of contamination through the following activities: 

. Install monitoring wells (shallow wells - intersecting the water table; Deep wells 30-50 feet below the 

water table). Monitoring well installation will proceed through hollow stem augering methods. 

= *.,_ 

. Groundwater sampling - Samples will be collected from the new and existing wells upon development of 

the new and re-development of the existing wells. Sample acquisition will be accomplished through the 

use of low-flow acquisition means including, but not limited to, peristaltic pumps (primary), redi-flow 

pumps, and/or by hand through the use of disposable or stainless steel bailers. 

. Surface soil sampling, 0 to 6 inches in depth - Establish a grid patterns over suspect areas, identifying 

locations to obtained representative samples over potentially impacted area for surface and subsurface 

soils samples. Sample acquisition by hand. 

l Subsurface soil sampling, 6 inches to 10 feet. The selection of the collection point will be based on the 

interval where the highest monitoring instrument reading above background (or in the absence of 

monitoring instrument readings, the interval prior to groundwater) below ground surface. If gmundwater 

is encountered, the sample will be collected at the groundwater interface. Sample acquisition by split- 

spoon, direct push techniques, geoprobe operations, or by hand augering. 

l Sediment samples - Sample acquisition by direct collection. 

,i -^_. 

. Electromagnetic geophysical surveys. Identify geophysical anomalies, buried objects, in an effort to 

focus subsurface investigation efforts. 
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l Test pit(s) operations - This activity will employ a back-hoe or track-hoe to dig pits of an established 

dimension. 

Additional activities will be conducted as part of this field effort, however, are not the primary tasks to be 

completed. These additional tasks include the following: 

. Mobilization/demobilization activities 

l Slug testing, specific capacity testing, and water level measurements 

l Decontamination of sampling and heavy equipment 

. Investigative Derived Waste (IDW) sampling 

l Geographical/geophysical surveying 

l Site access/preparation - Removal of vegetation/temporary roadsletc. 

4.1 SITE-SPECIFIC ACTIVITIES 

Activities to be conducted at each location are presented in the following text. 

4.1.1 Site 2 - Apple Orchard Landfill 

Soils - Surface soil sampling to determine and define the limits of the landfill. 

Groundwater - 5 existing monitoring wells and 3 proposed monitoring well installations, specific capacity 

testing, water level measurements, and sampling by low flow acquisition. 

Surface water sampling at 2 out-fall stations and within 2 drainage swales west and south of the area. 

Sediments sampling at 2 out-fall stations and within 2 drainage swales west and south of the area. 

4.1.2 Site 3 - Pistol Range Landfill 

Soils - Surface soil sampling along the perimeter limits of the landfill. 

Groundwater - 8 existing monitoring wells and 6 proposed monitoring well installations; specific capacity 

testing, water level measurements, and sampling by low flow acquisition. 

Note: Pumping tests of installed or existing wells may be conducted at Site 3. However, this has yet to 

be confirmed. 
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, j” Surface water sampling at 2 drainage swales west and south of the area. 

Installation of 2 staff gauges. 

Sediments sampling at 2 out-fall stations and within 2 drainage swales west and south of the area. 

4.1.3 Site 4 - Chemical Burial Area 

Soils - Surface and Subsurface soil sampling within the confines of the burial area and along the 

perimeter. 

Groundwater - 19 existing monitoring wells, 7 proposed monitoring well installations and I existing 

piezometer; specific capacity testing, water level measurements, and sampling (with the exception-of the 

piezometer) by low flow acquisition. 

Note: Pumping tests of installed or existing wells may be conducted at Site 4. However, this has yet to 

be confirmed. 

“ ,  - - .  4.1.4 Site 7 - Ordnance Burn Area 

Soils - Surface and subsurface (2-4 feet) soil sampling within the burn area. Surface soil sampling east of 

the burn area. 

Groundwater - 4 existing monitoring wells, 5 proposed monitoring well installations; specific capacity 

testing, water level measurements, and sampling by low flow acquisition. One existing piezometer will be 

used for hydrogeologic characterization. 

Installation of 2 staff gauges in the stream, west of Site 7. 

4.1.6 Site 8 -Abandoned Chemical Burial Pit 

Soils - Surface and subsurface (2-4 feet) soil sampling around previously excavated area. 

Groundwater - 6 existing monitoring wells and 1 off-site monitoring well. Activities to be conducted include 

specific capacity testing, water level measurements, and sampling by low flow acquisition. 
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4.1.6 Site 9 - Industrial Waste Water Disposal Area, Area 300 

Groundwater - 14 existing monitoring wells, 9 proposed monitoring well installations, and 3 existing 

piezometers. Activities to be conducted include specific capacity testing, water level measurements, and 

sampling by low flow acquisition. 

Note: Pumping tests of installed or existing wells may be conducted at Site 9. However, this has yet to 

be confirmed. 

Surface water sampling along East and West Farm Branches. 

Installation of 4 staff gauges. 

Sediments sampling along East and West Farm Branches. 

4.1.6 Site 11 - Industrial Waste Water Disposal Area, Area 100 

Groundwater - 25 existing monitoring wells, 6 proposed monitoring well installations, and 4 existing 

piezometers. Activities to be conducted include specific capacity testing, water level measurements, and 

sampling by low flow acquisition. 

Note: Pumping tests of installed or existing wells may be conducted at Site 11. However, this has yet to 

be confirmed. 

Surface water sampling - 2 samples along the drainage swales southeast of Building 30; 2 samples along 

drainage swale east of Bowditch Road. 

Installation of 4 staff gauges. 

Sediments sampling at along East and West Farm Branches. 

Electromagnetic geophysical survey over 10 locations site wide in the suspected area of the leaching 

wells. 

Should additional tasks or sites be added this section and the HASP will be modified accordingly. 
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES SUMMARIZATION 

Table 5-1 of this section serves as the primary portion of the site specific HASP which identifies the tasks 

that are to be performed as part of the scope of work. This table will be modified and incorporated into 

this document as new or additional tasks are performed at the site. The anticipated hazards, 

recommended control measures, air monitoring recommendations, required Personal Protective 

Equipment (PPE), and decontamination measures for each site task are discussed in detail. This table 

and the associated control measures shall be changed, if the scope of work, contaminants of concern, or 

other conditions change. 

Through using the table, site personnel can determine which hazards are associated with each task and at 

each site, and what associated control measures are necessary to minimize potential exposure or injuries 

related to those hazards. The table also assists field team members in determining which PPE and 

decontamination procedures to use based on proper air monitoring techniques and site-specific 

conditions. 

As discussed earlier, this table and HASP are accompanied by a Health and Safety Guidance Manual. 

The manual is designed to further explain supporting programs and elements for other site specific 

aspects as required by 29 CFR 1910.120. The Guidance Manual should be referenced for additional 

information regarding air monitoring instrumentation, decontamination activities, emergency response, 

hazard assessments, hazard communication and hearing conservation programs, medical surveillance, 

PPE, respiratory protection, site control measures, standard work practices, and training requirements. 

Many of Brown & Root Environmental’s SOPS are also provided in this Guidance Manual. 

Safe Work Permits issued for all exclusion zone activities (See Section 10.10) will use elements defined in 

Table 5-l as it’s primary reference. Additional information, site-specific in nature will be added by the FOL 

and/or the SSO completing the Safe Work Permit. In situations, where the Safe Work Permit is more 

conservative, due to the incorporation of site-specific elements, than the direction provided in Table 5-1, 

the Safe Work Permit will be followed. 
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6.0 HAZARD ASSESSMENT 

The following section provides information regarding the chemical and biological hazards which may be 

associated with the NSWC - White Oak site and the activities that are to be conducted as p’ati of the 

scope of work. Table 6-l provides information related to the chemical hazards that may be present at the 

site. Specifically, toxicological information, exposure limits, symptoms of exposure, physical properties, 

and air monitoring and sampling data are discussed in this table. Section 6.1 provides a general list of all 

contaminants that may be present at the site. Table 5-1 discusses what contaminants and physical 

hazards are associated with each of the proposed tasks that are to be performed at the seven sites. 

Additionally section 6.2 discusses potential biological hazards which may be encountered and the control 

measures necessary to minimize or eliminate these hazards. 

6.1 CHEMICAL HAZARDS 

._I -.. 

NOTE: Exposure to any of the suspected contaminants at concentrations that could present a 

health hazard is unlikely given the low concentrations detected in previous saimples at 

NSWC - White Oak, and the particulate nature of some of the contaminants expected to 

be encountered at these sites. 

The potential health hazards associated with each of the sites include inhalation, ingestion, and dermal 

contact of various contaminants which may be present in shallow and deep soils as well as sedirnents and 

groundwater. As the focus of this field investigation is to conduct confirmation sampling of various media, 

to determine the exact type and concentrations of the chemical hazards which may be present. 

Information provided to date have not been all inclusive. Based on prior activities at these sites, however, 

there are numerous contaminants that are likely to be present and the following have been identified as 

the primary classes of hazards for the sites to be investigated: 

l Metals 

l Volatile organic compounds (VOCs) 

l Semi-volatile organic compounds (SVOCs) 

l Polynuclear aromatic hydrocarbons (PAHs) 

l Total petroleum hydrocarbons (TPHs) 

Table 6-l provides information on the most common and significant of the substances likely to be present 

at NSWC - White Oak. Included is information on the toxicological, chemical, and physical properties of 

; 
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Substance CAS No. 
lethylene chloride 75-09-Z 

richloroethyiene 79-01-6 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

NAVAL SURFACE WARFARE CENTER -WHITE OAK, SILVER SPRINGS, MARYLAND 
PAGEIOFI . 

Air Monitoring/B 
‘ID: I.P. 11.32 
!V, High response 
vith PID and 11.7 
!V lamp. 

:ID: 100% 
esponse with FID. 

‘ID: I.P. 9.45 eV. 
ligh response with 
‘ID and 10.2 eV 
Imp. 

ID: 70% 
!esponse with 
ID. 

npling information 
lir sample using 
:harcoal or Anasorb 
ZMS sorbent tube; 
zrbon disultide 
tesorption; gas 
:hromatography- 
lame ionization 
letector; Sampling 
md analytical 
)rotocol shall proceed 
n accordance with 
XSHA Method #59, 
IO. or NIOSH Method 
11005. 

Iir sample using 
:harwal tube; carbon 
lisulfide desorption; 
jampling and 
malytical protocol 
ihall proceed in 
tcwrdance with 
XHA Method #07, or 
JIOSH Method #IO22 
jr #1003. 

? 
( 

2 

P 

c 
k 
C 

II 

C 

2 
(’ 

P 
1 

b 

II 
F 

- 

ixpoaure Limb 1 Warning Property Rating 
ISHA: 50 ppm. I Inadequate - Odor threshold 160 ppm. 
00 wm Use a bas mask with a Type N c&ister 
Ceiling) for concentrations up to 25 ppm. In 

excess of 25 ppm, use a supplied air 
\CGIH: 50 ppm respirator (airline respirator with 

emergency escape cylinder or a Self- 
JIOSH: Lowest Contained Breathing Apparatus - 
aasible (SCBA). 
ancentration 

Recommended gloves: Nitrile rubber 
DLH: 2300 ppm latex glove 3.00 hrs (vendor specific); 

supported 
Polyvinyl alcohol glove, unsupported l-8 
hrs; Silver shield 1.90 hrs 

XSHA: 50 ppm; Inadequate - Odor threshold 82 ppm. 
100 ppm APRs with organic vapor/acid gas 
Ceiling) cartridges may be used for escape 

purposes. 
\CGIH: 50 ppm; Exceedances over the exposure limits 
00 ppm STEL require the use of positive pressure- 

demand supplied air respirator. 
JIOSH: 25 ppm 

DLH: 1000 
‘pm 

Recommended gloves: PV Alcohol 
unsupported >18.00 hrs; Silver shield 
X3.00 hrs: Teflon 224.00 hrs; or Viton 
>24.00 hrs; Nitrile (Useable time limit 0.5 
hr, complete submersion for the nitrile 
selection) 

Physical Propefties 
Boiling pt: 104°F; 39.8OC 
Melting pt: -141°F; -96-C 
Solubility: 2% 
Flash pt: Not available 
LEULFL: 13% 
UEUUFL: 12% 
Vapor Density: 2.93 
Vapor Pressure: 380 mmHg Q 72°F; 22 
C 
Specific Gravity: 1.33 
Incompatibllltles: Strong oxidizers, 
caustics, metals (i.e. aluminum, 
magnesium, potassium, sodium, lithium), 
and concentrated acids 
Appearance and Odor: 
Colorless liauid with a chloroform-like 
odor. (Note: A gas above 104°F; 40°C). 
Boiling pt: 188°F; 86.7”C 
Melting pt: -99°F; -73°C 
Solubllity: 0.1% Q 77°F; 25°C 
Flash pt: 90°F; 32°C 
LEULFL: 8% Q 77°F; 25°C 
UEUUFL: 10.5 Q 77°F; 25°C 
Vapor Density: 4.53 
Vapor Pressure: 100 mmHg Q 90°F; 32” 
C 
Specific Gravity: 1.46 
Incompatlbllities: Strong caustics and 
alkalis, chemically active metals ( barium, 
lithium, sodium, magnesium, titanium, and 
beryllium) 
Appearance and Odor: 
Colorless liquid with a chloroform type 
odor. Combustible liquid, however, burns 
with difficulty. 

HeatthHa7ardInformatW 
Effects of overexposure may include 
CNS effects - cause sleepiness, 
fatigue, weakness, lightheadedness, 
numbness of the limbs, altered 
cardiac rate and incoordination. 
These signs and symptoms may be 
accompanied by nausea, gastric ant 
pulmonary irritation leading possibly 
to pulmonary edema. In addition to 
the narcosis long term effects may 
include liver injury. Listed as 
possessing carcinogenic properties 
by NTP. IARC, and ACGIH. 

Central nervous system effects 
including euphoria, analgesia. 
anesthesia, paresthesia, headaches 
tremors, vertigo, and somnolence. 
Damage to the liver, kidneys, heart, 
lungs, and skin have also been 
reported. Contact may result in 
irritation to the eyes, skin, and 
muwus membranes. Ingestion may 
result in GI disturbances including 
nausea, and vomiting 
NIOSH lists this substance a 
potential human carcinogen. 
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these substances. It is anticipated that the greatest potential for exposure to site contaminants is during 

intrusive activities (drilling, test pit operations, sampling, etc.). Solvent compounds (VOCS) will present. 

themselves as a inhalation hazard due to their physical properties under standard temperature and 

pressure. These compounds, however, should not be ruled out as a dermal hazard as a potential route of 

exposure. In addition, many of the contaminant compounds will present themselves as particulates or be 

bound to particulates. Exposure to these compounds is most likely to occur through inhalation of airborne 

particulates or through ingestion of contaminated soil or water through hand-to-mouth contact during soil 

disturbance activities. 

6.2 BIOLOGICAL HAZARDS 

During field based activities field personnel will have to contend with several biological hazards. These 

hazards including, but not limited to the following: 

. Insect bites and stings 

l Vector(Ticks and mosquito’s) transmitted illnesses and diseases 

l Snakes and other wild animal encounters 

. Poisonous plants 

In order to minimize or eliminate these hazards, the following control measures will be enacted where 

possible. 

6.2.1 Insect Bites and Stings 

Insect bites and stings are difficult to control given the climate and environmental setting of NSWC - White 

Oak. However, in an effort to minimize this hazard the following control measures will be enac:ted where 

possible. 

l Commercially available bug sprays and repellents - The products will be permitted to be used only at the 

FOL’s direction. In site areas where pesticides are identified as part of the analytical screening, the use 

of commercially available repellents will not be permitted. In areas where pesticides are not part of the 

overall analytical screening, the use of these products will be at the discretion of the FOL. Loose fitting 

clothing with long sleeves, where possible (given heat stress considerations) should be employ to 

provide a barrier between the field person and the insects. Products such as DEET should not be 

applied directly to the skin due to potential irritation. This product when permitted for use should be 

applied over clothing articles. Mosquito nets are also recommended for use when commercially 

available repellents are not permitted. 

6-3 CT0 0298 



l The FOL and/or the SSO will preview all access routes and work areas in an effort to identify physical 

hazards including nesting areas in and around the work sites. These areas will flagged and 

communicated to all site personnel. 

l All personnel will be directed in the administration of antidotes for personnel who suffer allergic reactions 

to bee stings. Commercially available bee sting kits as well as dermal applications for the bite areas will 

be maintained as part of the first-aid kit. 

Note: To all personnel it is imperative that any allergic sensitization be reported on the medical data sheets 

and to the SSO. Additionally, any specific procedure for administering treatment as directed by your 

physician, be also communicated to enable the quickest and most efficient response possible. 

6.2.2 Vector (Ticks And Mosauito’s) Transmitted Illnesses And Diseases 

Ticks and mosquitoes, in this case, are the primary vectors of concern. These insects have been identified in 

the transmission of diseases including Lymes disease and malaria. During warm months (spring through 

early fall) is the most predominant time for this hazard, however, due to the climate and environmental setting 

this hazard may occur year round. 

Information concerning vector transmitted Lyme’s Disease including recognition, evaluation, tick removal, 

and control is provided in Attachment I of this HASP and in Section 4.0 of the Health and Safety Guidance 

Manual. 

Malaria occurs when vectors such as mosquito sucks blood from an infected person becomes infected by 

the parasite. The parasite reproduces within the mosquito then is passed on to another person through the 

biting action. 

Acute symptoms include chills accompanied by and followed by fever with its general flu like symptoms. This 

generally terminates in a sweating stage. These symptoms recur every 48 to 72 hours as the reproduction 

cycle of the parasite within the body of the host cycles. 

Conditions such as this should not be taken for granted and should be reported to the SSO immediately. 

6.2.3 Snakes And Other Wild Animal Encounters 

Indigenous animals including snakes (poisonous and non-poisonous varieties), raccoons, and other 

animals native to the region may have to be contended with, as part of this as part of this field operations. 
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This may be due to some of the work locations may encroach on nesting or territories claimed by these 

animals. 

To avoid the obvious hazards conveyed as part of a direct encounter, the following actions will be taken to 

minimize impact on the field crews and/or operations. 

. FOL and/or SSO will preview access routes and work locations for nesting areas, signs or animal 

activities (i.e., tracks, foraging areas, etc.). All identified suspect areas will be communicat:ed to the 

field crews. Where avoidance of these areas or the animals which inhabit them is not possible, the 

relocation of animals and nests will be done through the coordination of the Maryland Fish and Wildlife 

Commission. 

6.2.3.1 Snake Bites 

As stated above, all initial efforts will be directed to avoid, where possible, nesting and territorial areas 

claimed by these reptiles. However, should field personnel come in close enough contact through startling 

these animals and receive a bite, the following actions are necessary. 

1. Obtain a detailed description of the snake. This and the bite mark will enable medical personnel 

administering medical aid to provide prompt and correct antidotes as necessary. 

2. Immobilize the bite victim to the extent possible. Physical exertion will mobilize the toxins (if 

poisonous varieties) from the bite point systemically through the body. 

3. Apply a pressure wrap (for extremities), just above and over the bite area. With a couple wraps of the 

pressure wrap in place over the bite area, apply a splint, and continue the application of the pressure 

wrap. The purpose for the splint is to restrict the movement of the extremity, this alotq with the 

pressure wrap will aid in restricting the toxins from leaving the site of the bite. 

4. Seek medical attention immediately. 

6.2.4 Poisonous Plants 

Various plants which can cause allergic reactions may be encountered during field work. These include, 

but not limited to, poison ivy, poison oak, and poison sumac. Interaction between field personnel may 

occur when clearing vegetation to access to and around work areas, or through movement through these 

plants. The mechanism which takes place occurs when direct contact is achieved between the plant and 
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the field person. Oils are transferred from the plant to exposed skin or clothing. The occurrence may also 

occur through hand to body transfer. 

Protective measures to control and minimize the effects of this hazard, include, but not limited to, the 

following: 

. Identify plants for field personnel. These are as follows: 

- Poison Ivy - Suspect plants are characterized climbing shrubbery, three leaf configuration ovate to 

elliptical in shape, greenish flowers, and white berries that produce irritating oils. 

- Poison Sumac - Suspect plants characterized as a tall bush of the sumac family bearing 

compound leaves (7-13 entire leaflets), branched from a central axis, drooping, with axillary 

clusters of white fruit producing irritating oils. 

NOTE: These white fruits and berries may exist only during pubescent stages. 

- Poison oak - Suspect plants are characterized as similar to poison ivy consisting of a shrub, stems 

erect, 0.3 to 2.0 meters tall, leaflets consist of broad thick lobes coarsely serrated configuration, 

denser at the base, less so than the top. 

Protective measures may include, but not limited to wear disposable garments such as Tyvek when 

clearing brush. These may be removed and disposed of along with any oils accumulated from the plants. 

Personal Hygiene - The oils obtained from the plants will only elicit an allergic response when the person’s 

protective skin layer is penetrated. This can accomplished through pores open when perspiring, cuts, 

nicks, scratches, etc.. This can also be accomplished when using excessively hot water for cleaning the 

skin, which also causes pores to open. Prior to break time, lunch time, etc. wash with cool water and 

soap to remove as much of the oils as possible In heavily vegetated areas of these plants, additional 

measures including barrier creams and blocks may be used to prevent the oils from accessing and 

penetrating the dermal layer. 

All of these plants present an airborne sensitization hazard when burned. This is not to occur as part of 

this scope of work and will not be addressed. 
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7.0 HAZARD MONITORING 

This section presents requirements for the use of real-time air monitoring instruments during site activities. 

It establishes the types of instruments to be used. Information on specific instrumentation for specific 

tasks, the frequency of which they are to be used, techniques for their use, action levels for 

upgrading/downgrading levels of protection, and contaminants can be found in Table 5-1 of this 

document. Methods for instrument maintenance and calibration can be ascertained in Section 1 .O of the 

Health and Safety Guidance Manual. 

7.1 INSTRUMENTS AND USE 

The information provided in this section addresses the use of real-time monitoring instrumentation during 

on-site activities. These instruments will be used primarily to monitor source points and worker breathing 

zone areas, while observing instrument action levels. Action levels are discussed in Table 5-1 as they 

may apply to a specific task or location. This approach (coupled with the use of personal protective 

equipment and the observance of the other control requirements presented in this HASP) has been 

selected to minimize potential for personnel exposures to hazardous concentrations of airborne 

contaminants. These instruments will be utilized as screening tools to detect the presence of some of the 

site contaminants identified within Table 6-l in the air. 

7.1 .I Photoionization Detector 

Recognizing that the history of these sites included the use of a variety of solvents and chemical 

substances within the processes and activities performed at those locations. In order to accurately 

monitor for substances which may present an exposure potential to site personnel, a photoionization 

detector (PID) using lamp energies of 10.6 and 11.7 eV have been selected. These lamps will be used to 

monitor potential source areas and to screen the breathing zones of employees during the monitoring well 

installation, test pitting, and other subsurface or intrusive procedures. The PID has been selec,ted because 

it is capable of detecting organic gases and vapors and some inorganic gases and vapors. In some cases 

the contaminants of concern will not be detected by the PID, so emphasis will be placed on engineering 

controls and PPE to control airborne particulate hazards. 

Long term measurement Drager tubes for Methylene Chloride 100/a will be used as a back-up to further 

qualify and quantitate exposure levels for high risk employees. 

Prior to the commencement of any field activities, the background levels of the site must be determined 

and noted. Daily background readings will be taken away from any areas of potential contamination. 
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These readings, any influencing conditions (i.e., weather, temperature, humidity), location, and the other 

information specified in the field operations logbook or preferably on the activities sheet (i.e., Boring log, 

sample log sheet, etc.). 

7.1.2 Radiation Survev Meter 

Conflicting information has been presented regarding NWSC - White Oak and radiological concerns. 

Information which arose and has persisted through historical accounts describe a radiological laboratory 

on-site. This, however, was never able to be confirmed. NWSC - White Oak was equipped with a license 

from the Nuclear Regulatory Commission for instruments and equipment with radiological sources. These 

sources have been accounted for under the licensing agreement. Due to this factor, it has been 

determined that radiological samples will be taken to confirm or deny the presence of radiological sources. 

Additionally, as the accounts as to how, when, and where these potential radiological sources were used 

or may have gone, subsurface soil extractions, samples selected for analytical analysis to be shipped off 

of NWSC - White Oak will require a radiological screening or frisking as it is more commonly referred to. 

The radiological survey instrument to be employed at NWSC - White Oak will utilize a Ludlum Model 2 

Survey Meter or a Victoreen Model 490, Thyac III with a Geiger-Mueller pancake probe for monitoring 

surface source activity. 

7.1.3 Hazard Monitoring Frequency 

Table 5-l presents the frequencies that hazard monitoring and the action levels indicating when elevated 

levels of protection may be required, as it may apply to the tasks to be conducted. However, based on 

instrument responses and site observations, the SSO may decide to increases these frequencies. 

Reduction in monitoring frequencies will not be permitted without obtaining the prior consent of the PHSO 

and the CLEAN HSM. 

7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the B&R Environmental 

Equipment Manager or the manufacturer (in the case of the radiation survey meter). Operational checks 

and field calibration will be performed on all instruments each day prior to their use. Field calibration will 

be performed on instruments according to manufacturer’s recommendations (for example, the PID must 

be field calibrated daily and an additional field calibration must be performed at the end of each day to 

determine any significant instrument drift). These operational checks and calibration efforts will be 

performed in a manner that complies with the employees health and safety training, the manufacturer’s 

recommendations, and with the applicable manufacturer standard operating procedure (copies of which 
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can be found in the B&R Health & Safety Guidance Manual which will be maintained on site for reference). 

All calibration efforts must be documented. Figure 7-1 is provided for documenting these calibration 

efforts. This information may instead be recorded in a field Health and Safety Logbook, provided that all 

of the information specified in Figure 7-1 is recorded. This required information includes the following: 

. Date calibration was performed 

. Individual calibrating the instrument 

. Instrument name, model, and serial number 

. Any relevant instrument settings and resultant readings (before and after) calibration 

. Identification of the calibration standard (lot no., source concentration, supplier) 

. Any relevant comments or remarks 

7.3 PARTICULATES 

It is not anticipated that significant concentrations of dusts will be generated as a result of site activities. If 

dusts are generated during site operations, exposure to these dusts will be minimized by the use of area 

wetting methods and/or avoidance of the dusts (moving upwind of source, evacuation, etc.). Monitoring 

for particulates, therefore, is not anticipated for this project. 
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FIGURE 7-1 

DOCUMENTATION OF FIELD CALIBRATION 

SITE NAME: PROJECT NO.: 

Date of 
Calibration 

Instrument 
Name and 

Model 

B&R 
Environmental 
Instrument I.D. 

Number 

Person 
Performing 
Calibration 

Instrument Settings Instrument Readings Calibration 
Standard 

(Lot Number) 

Remarks1 
Comments 

Pre- post- 
Calibration Calibration 

PI-e- 
Calibration 

Post- 
Calibration 
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS 

8.1 INTRODUCTORYlREFRESHEWSUPERVlSORY TRAINING 

This section is included to specify health and safety training and medical surveillance requirements for 

both B&R Environmental and subcontractor personnel participating in site activities. 

8.1.1 Requirements for B&R Environmental Personnel 

All B&R Environmental personnel must complete 40 hours of introductory hazardous waste site training 

prior to performing work at the NSWC - White Oak. Additionally, B&R Environmental personnel who have 

had introductory training more than 12 months prior to site work must have completed 8 hours of refresher 

training within the past 12 months before being cleared for site work. In addition, 8-hour supervisory 

training in accordance with 29 CFR 1910,120(e)(4) will be required for site supervisory personniel. 

Documentation of B&R Environmental introductory, supervisory, and refresher training as well as site- 

specific training will be maintained at the project. Copies of certificates or other official documentation will 

be used to fulfill this requirement. 

B&R Environmental will also conduct a brief meeting daily to discuss operations planned for that day and 

to issue Safe Work Permits for those operations. At the end of the workday, a short meeting will be held 

to discuss the operations completed and any problems encountered. This activity will be supported 

through the use of a Safe Work Permit System (See Section 10.10). 

83.2 Requirements for Subcontractors 

All B&R Environmental subcontractor personnel must have completed introductory hazardous waste site 

training or equivalent work experience as defined in OSHA Standard 29 CFR 1910.120(e) and 8 hours of 

refresher training meeting the requirements of 29 CFR 1910.120(e)(8) prior to performing field work at the 

NSWC -White Oak. All subcontractor personnel serving as supervisors must also provide documentation 

of supervisory training as per 29 CFR 1910.120(e)(4). B&R Environmental subcontractors must certify 

that each employee has had such training by sending B&R Environmental a letter, on cornpan!/ letterhead, 

containing the information in the example letter provided as in Figure 8-l and by providing copies of 

certificates for all subcontractor personnel participating in site activities. 
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TRAINING LElTER 

The following statements must be typed on company letterhead and signed by an officer of the company 
and accompanied by copies of personnel training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville. Kansas 55555 

Month, day, year 

Mr. R. D. George 
Project Manager 
B&R Environmental 
Foster Plaza 7, 661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: HAZWOPER Training for NSWC - White Oak, Silver Springs, Maryland 

Dear Mr. George: 

As an officer of XYZ Corporation, I hereby state that I am aware of the potential hazardous nature of the 
subject project. I also understand that it is our responsibility to comply with all applicable occupational 
safety and health regulations, including those stipulated in Title 29 of the Code of Federal Regulations 
(CFR), Parts 1900 through 1910 and Part 126. 

I also understand that Title 29 CFR 1910.120, entitled “Hazardous Waste Operations and Emergency 
Response,” requires an appropriate level of training for certain employees engaged in hazardous waste 
operations. In this regard, I hereby state that the following employees have had 40 hours of introductory 
hazardous waste site training or equivalent work experience as requested by 29 CFR 1910.120(e) and 
have had 8 hours of refresher training as applicable and as required by 29 CFR 1910.120(e)(8) and that 
site supervisory personnel have had training in accordance with 29 CFR 1910.120(e)(4). 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555 

Sincerely, 

(Name and Title of Company Officer) 

Enclosed: Copies of Training Certificates 
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,_ . . . . 
8.2 SITE-SPECIFIC TRAINING 

B&R Environmental will provide site-specific training to all B&R Environmental employees and 

subcontractor personnel who will perform work on this project. Site-specific training will also be provided 

to all personnel [U.S. Department of Defense (DOD), EPA, etc.] who may wish to enter exclusion zones of 

the site to perform functions that may or may not be directly related to site operations during site 

operations. Site-specific training will include: 

l 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Names of designated personnel and alternates responsible for site safety and health 

Safety, health, and other hazards present on site 

Use of personal protective equipment 

Work practices to minimize risks from hazards 

Safe use of engineering controls and equipment 

Medical surveillance requirements 

Signs and symptoms of overexposure 

Contents of the Health and Safety Plan 

Use and application of the Safe Work Permits 

Emergency response procedures (evacuation and assembly points) 

Spill response procedures 

Review of the contents of relevant Material Safety Data Sheets 

Site-specific documentation will be established through the use of Figure 8-2. All site personnel and 

visitors must sign this document upon receiving site-specific training. 

8.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Requirements for B&R Environmental Personnel 

All B&R Environmental personnel participating in project field activities will have had a physical 

examination meeting the requirements of B&R Environmental’s medical surveillance program and will be 

medically qualified to perform hazardous waste site work using respiratory protection 

Documentation for medical clearances will be maintained in the B&R Environmental Pittsburgh office and 

made available, as necessary. 
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FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Mv sionature below indicates that I am aware of the potential hazardous nature of performing remedial 
It I have received site- investigation activities at NSWC - White Oak, Silver Springs, Maryland, and tha 

specific training which included the elements presented below: 

l Names of designated personnel and alternates responsible for site safety and 
l Safety, health, and other hazards present on site 
0 Use of personal protective equipment 
l Work practices to minimize risks from hazards 
l Safe use of engineering controls and equipment 
l Medical surveillance requirements 
l Signs and symptoms of overexposure 
l Contents of the Health and Safety Plan 
l Use and application of the Safe Work Permits 
. Emergency response procedures (evacuation and assembly points) 
l Spill response procedures 
l Review of contents of relevant Material Safety Data Sheets 

health 

I further state that I have been given the opportunity to ask questions and that all of my questions have 
been answered to my satisfaction. 

I further state, by the presence of my signature below, that the dates provided pertaining to my training 
(introductory, refresher, and supervisory, as applicable) and my medical surveillance requirements are 
accurate and correct to the best of my knowledge. 

Name 

40-Hour 
General Site 

Worker 
Training 

(Date) 

8-Hour 8-Hour Date of 
Refresher Supervisory Medical SIGNATURE 
Training Training Surveillance 

(Date) (Date) 
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8.3.2 Medical Surveillance Requirements for Subcontractors 

Subcontractors are required to obtain a certificate of their ability to perform hazardous waste site work and 

to wear respiratory protection.’ The “Subcontractor Medical Approval Form” provided in Figure t3-3 shall be 

used to satisfy this requirement, providing it is properly completed and signed by a licensed physician. 

Subcontractors who have a company medical surveillance program meeting the requirements of 

paragraph (f) of OSHA 29 CFR 1910.120 can substitute “Subcontractor Medical Approval Form” with a 

letter, on company letterhead, containing all of the information in the example letter presented in Figure 8- 

4 of this HASP. 

8.3.3 Requirements for All Field Personnel 

Each field team member (including subcontractors) and visitors entering the exclusion zone(s) shall be 

required to complete and submit a copy of Medical Data Sheet presented in Section 7 of the Health and 

Safety Guidance Manual. This shall be provided to the SSO, prior to participating in site activities. The 

purpose of this document is to provide site personnel and emergency responders with additional 

information that may be necessary in order to administer medical attention. 

8.4 SUBCONTRACTOR EXCEPTIONS 

Subcontractors who will not enter the exclusion zone during operation, and whose activities involve no 

potential for exposure to site contaminants, may not be required to meet the requirements for 

training/medical surveillance other than site-specific training as stipulated in Section 8.2. This exception 

can only be granted under the sole authority of the CLEAN HSM. 
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FIGURE 8-3 
SUBCONTRACTOR MEDICAL APPROVAL FORM 

For employees of 
Company Name 

Participant Name: Date of Exam: 

Part A 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
paragraph (9, and was found to be medically - 

qualified to perform work at the NSWC - White Oak work site 
not qualified to perform work at the NSWC -White Oak work site 

and, 

2. Undergone a physical examination in accordance with OSHA 29 CFR 1910.134(b)(lO) 
and was found to be medically - 

qualified to wear respiratory protection 
not qualified to wear respiratory protection 

My evaluation has been based on the following information, as provided to me by the employer. 

A copy of OSHA Standard 29 CFR 1910.120 and appendices. 
A description of the employee’s duties as they relate to the employee’s 
exposures. 

:; 
A list of known/suspected contaminants and their concentrations (if known). 
A description of any personal protective equipment used or to be used. 

( ) Information from previous medical examinations of the employee that is not 
readily available to the examining physician. 

Part B 

1, , have examined 
Physician’s Name (print) Participants Name (print) 

and have determined the following information 
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FIGURE 8-3 
SUBCONTRACTOR MEDICAL APPROVAL FORM 
PAGE TWO 

1. Results of the medical examination and tests (excluding finding or diagnoses unrelated to) 
occupational exposure): 

- 

2. Any detected medical conditions which would place the employee at increased risk of ma,terial 
impairment of the employee’s health: 

- 

3. Recommended limitations upon the employee’s assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions 
which require-further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at the 
NSWC - White Oak work site, this participant 

perform his/her assigned task. 

Physician’s Signature 

Address 

Phone Number 

NOTE:. Copies of test results are maintained and available at: 

Address 

- -. 
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FIGURE 8-4 

MEDICAL SURVEILLANCE LETI-ER 

The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville. Kansas 55555 

Month, day, year 

Mr. R. D. George 
Project Manager 
B&R Environmental Corp. 
Foster Plaza 7, 661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Medical Surveillance for NSWC - White Oak, Silver Springs, Maryland 

Dear Mr. George: 

As an officer of XYZ Corporation, I hereby state that the persons listed below participate in a medical 
surveillance program meeting the requirements contained in paragraph (9 of Title 29 of the Code of 
Federal Regulations (CFR), Part 1910.120, entitled “Hazardous Waste Operations and Emergency 
Response.” I further state that the persons listed below have had physical examinations under this 
program within the past 12 months and that they have been cleared, by a licensed physician, to perform 
hazardous waste site work and to wear positive- and negative-pressure respiratory protection. I also state 
that, to my knowledge, no person listed below has any medical restriction that would preclude him/her 
from working at the NSWC - White Oak, Silver Springs, Maryland site. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 
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9.0 SPILL CONTAINMENT PROGRAM 

9.1 SCOPE AND APPLICATION 

It is anticipated that quantities of bulk potentially hazardous materials (greater than 55-gallons) will be 

handled during some of the site activities conducted as part of the scope of work. Significant cluantities of 

waste water (decontamination, purge and development) and Investigative-Derived Wastes (IDW) may be 

generated as part of site activities. It is not anticipated, however, that spillage of these materials would 

constitute a significant danger to human health or the environment. Further, it is possible that as the job 

progresses disposable PPE and other non-reusable items may be generated. As needed, 55 -gallon 

drums will be used to contain waste waters, IDW, and other unwanted items generated during 

investigatory activities. These drums will be labeled with the site name (SWMU and localtion), drum 

number, the type of contents (purge waters), volume, the date, point of contact with telephone number. 

An updated Inventory Log will be provided to the Base Contact (Mr. Bob Ridgway) and to the PM at the 

termination of every lo-day shift. This will be done to keep a running tab of containers retained within an 

established marshaling area. 
,. 1 

Samples will be collected and analyzed to characterized the material and determine appropriate disposal 

measures. Once characterized they can be removed from the staging area and disposed of in 

accordance with Federal, State and local regulations. 

9.2 POTENTIAL SPILL AREAS 

Potential spill areas will be monitored in an ongoing attempt to prevent and control further potential 

contamination of the environment. Currently, there are various areas vulnerable to this hazard including 

the following: 

l Areas used for central staging of resources 

l Areas used for central staging of IDW materials 

l Decontamination area 

Additionally, areas designated for handling, loading, and unloading of potentially contaminated soils, 

waters, and debris present limited potential for leaks or spills. Monitoring of these areas will be done at 

least weekly. 
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9.2.1 Site Drums/Containers 

All drums/containers used for containing soils and liquids will be sealed, labeled, and staged within a 

centralized area awaiting shipment or disposal. Drums used for the storage and transportation of IDW will 

meet the packaging requirements for steel drums category U.N. lA2, removable head as specified in 

paragraph 9.6.1, United Nations Transport of Dangerous Goods. 

9.2.1 .l Staging Area Configuration 

The staging or marshaling area as referred to before will be configured to support this spill prevention and 

control program. The area will be configured as follows: 

,O Where possible secondary containment should be provided. This would include a bermed area 

sufficient in size to hold 10% of the total volume or the largest container whichever is greater. This 

calculation of secondary containment should also consider any displacement by containers or pallets. 

This bermed area should be lined (plastic liner or other impermeable surface) to prevent any spillage 

inside the containment from saturating the ground. 

l Drums will be organized no more than four to a pallet. The drums label and the head bolt arranged as 

such to permit reading/review or removal of the head without requiring the drum to be moved on the 

pallet. Drums will be segregated to site and media. A minimum of two feet shall be maintained 

between each row of pallets to permit access for spill response measures. 

9.3 LEAK AND SPILL DETECTION 

To establish an early detection of potential spills or leaks, a periodic (once a week) walk around by the 

SSO will be conducted during working hours to visually determine that containers are not leaking. If a leak 

is detected, the first approach will be to transfer the container contents using a hand pump into a new 

container. Other provisions for the transfer of container contents will be made and appropriate emergency 

contacts will be notified, if necessary. In most instances, leaks will be collected and contained using 

absorbents such as Oil-dry, vermiculite, or sand, which will be stored at the staging area in a 

conspicuously marked drum. This material too, will be containerized for disposal pending analyses. All 

inspections will be documented in the Project Logbook. 
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9.4 PERSONNEL TRAINING AND SPILL PREVENTION 

All personnel will be instructed on the procedures for spill prevention, containment, and collection of 

hazardous materials in the site-specific training. The FOL and/or the SSO will serve as the Spill 

Response Coordinator for this operation should the need arise. 

9.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the minimum equipment which will be maintained at the staging area at all times 

for the purpose of supporting this Spill Prevention/Containment Program. 

Spill Response Equipment: 

l Sand, clean fill, vermiculite, or other noncombustible absorbent (oil-dry); 

l Drums (55-gallon U.N lA2) 

l Portable storage tanks or additional drums 

l Shovels, rakes, and brooms 

. Hand operated drum pump with hose 

9 Labels 

l Drum Patch kit 

PPE stored at the staging area: 

l Rubber boot covers, nitrile outer gloves, PVC rain-suit or other form of impermeable splash protection, 

should it be required. 

9.6 SPILL CONTROL PLAN 

This section describes the procedures the B&R Envlronmental field crew members will employ upon the 

detection of a spill or leak. 

1) Notify the SSO or FOL immediately upon the detection of a leak or spill 

2) Employ the personnel protective equipment stored at the staging area. Take immediate actions to 

stop the leak or spill by plugging or patching the drum or raising the leak to the highest point. 

Spread the absorbent material in the area of the spill covering completely. 
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3) Transfer the material to a new container, collect and containerize the absorbent material. Label 

the new container appropriately. Await analyses for treatment or disposal options. 

4) All spills occurring on soils, grassy areas, gravel lots will be re-containerized including 2-inches of 

top cover on which the spill occurred, and await test results for treatment or disposal options. 

It is not anticipated that a spill will occur in which the field crews cannot handle. Should this occur 

notification of appropriate emergency response agencies will be carried out by the FOL or SSO. 

’ . 
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10.0 SITE CONTROL 

This section outlines the means by which B&R Environmental will delineate work zones and use these 

work zones in conjunction with decontamination procedures to prevent the spread of contaminants into 

previously unaffected areas of the site. It is anticipated that a three-zone approach will be used during 

work at this site. This three zone approach will utilize an exclusion zone, a contamination reduction zone, 

and a support zone. It is also anticipated that this control measure will be used to control access to site 

work areas. Use of such controls will restrict the general public, minimize the potential for the spread of 

contaminants, and protect individuals who are not cleared to enter work areas. 

10.1 EXCLUSION ZONE 

The exclusion zone will be considered those areas of the site of known or suspected contamination. It is 

not anticipated that significant amounts of surface contamination are present in the proposed work areas 

of this site. It is anticipated that this will remain so until/unless contaminants are brought to the surface by 

intrusive activities, such as soil boring or sampling operations. Furthermore, once intrusive activities have 

been completed and surface contamination has been removed, the potential for exposure is again 

diminished and the area can then be reclassified as part of the contamination reduction zone. Therefore, 

the exclusion zones for this project will be limited to those areas of the site where active work is being 

performed plus a designated area surrounding the point of operation (see ‘Table 5-1 ,for specific 

operation). The exclusion zone for this activity will be fragmented to represent the areas where the soil is 

disturbed through drilling, direct push, test pit operations, or sampling activities. When possible, exclusion 

zones will be delineated using barrier tape, cones and/or drive poles, and postings to inform personnel 

other than the field crew. 

10.1.1 Exclusion Zone Clearance 

Prior to the initiation of site activities, utility locations will be identified by commercial utility location 

companies and drawings made available through the NSWC - White Oak Contact (Mr. Robert Ridgway). 

The positions of identified utilities will be field located and staked, to minimize the potential for damage 

during intrusive activities. Sample locations can be located to avoid buried utilities. In the event that a 

utility is struck during a subsurface investigative activity, the emergency numbers provided in Section 2.9 

and Table 2-1 will be notified. 

Access to work areas will be controlled by B&R Environmental personnel. No persons will be permitted to 

enter site exclusion zones without site-specific training. Site visitors will be provided site-specific training 

and will be escorted by B&R Environmental personnel at all times (see Section 10.4). 

10-I CT0 0298 



DRAFT 

10.2 CONTAMINATION REDUCTION ZONE 

The contamination reduction zone (CRZ) will be a buffer area between the exclusion zone and any area of 

the site where contamination is not suspected. The personnel and equipment decontamination will not 

take place in this area, but will take place at a central location established for this project. This area 

instead will serve as a focal point in supporting exclusion zone activities. When applicable, this area will 

be delineated using barrier tape, cones and/or drive poles, and postings to inform and direct facility 

personnel. 

10.3 SUPPORT ZONE 

The support zone for this project will include a staging area where site vehicles will be parked, equipment 

will be unloaded, and where food and drink containers will be maintained. In all cases, the support zones 

will be established at areas of the site where exposure to site contaminants would not be expected during 

normal working conditions or foreseeable emergencies. 

10.4 SITE VISITORS 

Site visitors for the purpose of this document are identified as representing the following groups of 

individuals: 

. Personnel invited to observe or participate in operations by B&R Environmental 

. Regulatory personnel (EPA, OSHA, etc.) 

. NSWC - White Oak or DOD Personnel 

. Other authorized visitors 

All personnel working on this project are required to gain initial access to the NSWC - White Oak by 

coordinating with the B&R Environmental FOL or designee and following established NSWC - White Oak 

access procedures. 

Once access to NSWC - White Oak is obtained, all personnel who require site access into areas of 

ongoing operations will be required to obtain permlssion from the FOL and SSO. The prerequisites for all 

site visitors wishing to observe operations in progress in the exclusion zone are discussed below: 

. All site visitors will be routed to the FOL, who will sign them into the field logbook. Information to 

be recorded in the logbook will include the individual’s name (proper identification required), the 

entity which they represent, and the purpose of the visit. 
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. All site visitors will be required to produce the necessary information supporting clearance to the 

site. This shall include information attesting to applicable training (40~hours of HAZWOPER 

training) and medical surveillance as stipulated in Section 8.0 of this document. In iaddition, to 

enter the site operational zones during planned activities, all visitors will be required to first go 

through site-specific training covering the topics stipulated in Section 8.2 of this HASP. 

Once the site visitors have completed the above items, they will be permitted to enter the operational 

zone. All visitors are required to observe the protective equipment and site restrictions in effect at the site 

at the time of their visit. Any and all visitors not meeting the requirements stipulated in this plan will not be 

permitted to enter the site operational zones during planned activities. Any incidence of unauthorized site 

visitation will cause the termination of all on-site activities until the unauthorized visitor is removed from the 

premises. Removal of unauthorized visitors will be accomplished with support from the Base Contact and 

GSA Physical Security. All site visitors granted access to the exclusion zones during ongoing operations 

will be escorted by a B&R Environmental representative (arranged for by the FOL) at all times while the 

visitor remains in the exclusion zone. 

10.5 SITE SECURITY 
, -~ 

B&R Environmental will retain control over active operational areas. The FOL will serve as a focal point 

for site personnel, and will serve and the final line of security for the work areas. As stated above all work 

will cease in the event of unauthorized personnel entering the exclusion zone. Work ‘will remain 

temporarily suspended until the unauthorized visitor can be removed. The Base Contact will serve as the 

primary enforcement contact for removing unauthorized visitors. 

10.6 SITE MAP 

Once the areas of contamination, access routes, utilities, topography, and dispersion routes are 

determined, a site map will be generated and adjusted as site conditions change. These maps will show 

utility locations, potential points of contact with the public, roadways, and other significant characteristics 

that may impact site operations and safety. Site maps will be posted to illustrate up-to-date collection of 

contaminants and adjustment of zones and access points. 

10.7 BUDDY SYSTEM 

^.- 
Personnel engaged in on-site activities will practice the “buddy system” to ensure the safety of all 

personnel involved in this operation. 
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10.8 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 

B&R Environmental and subcontractor personnel will provide MSDSs for all chemicals brought on-site. 

The contents of these documents will be reviewed by the SSO with the user(s) of the chemical substances 

prior to any actual use or application of these substances on site. A chemical inventory of all chemicals 

used on site will be developed using Tab 5 of the Health and Safety Guidance Manual. A copy of the 

Chemical Inventory List will be provided to the Fire Department, as they would serve as primary 

responders to the work/storage trailer should the need arise. The MSDSs will then be maintained in a 

central location and will be available for anyone to review upon request. 

10.9 COMMUNICATION 

As personnel may not always be working in proximity to one another during field activities, a supported 

means of communication between field crews will be used as necessary. As a result, two-way radio 

communication devices will be used by field personnel while at the site. All two-way radio communications 

intended for use at NSWC - White Oak, will have GSA approval prior to being brought on-site for use. 

External communication will be accomplished by using provided telephones at the site. External 

communication will primarily be used for the purpose of resource and emergency resource 

communications. 

10.10 SAFE WORK PERMITS 

All exclusion zone work conducted in support of this project will be performed using Safe Work Permits to 

guide and direct field crews on a task by task basis. An example of the Safe Work Permit to be used is 

illustrated in Figure 10-l. These work permits will be further supported by the daily meetings conducted 

during their generation. This effort will ensure all srte specific considerations and changing conditions are 

incorporated into the planning effort. All permits will require the signature of the FOL and/or SSO. All 

personnel engaged in on-site activities will be aware of the elements indicating levels of protection and 

precautionary measures to be used. 

Use of these permits will provide the communication line for reviewing protective measures and hazards 

associated with each operation. This HASP will be used as the primary reference for selecting levels of 

protection and control measures. The safe work permit will take precedence over the HASP when more 

conservative measures are required based on specific site conditions. 

Upon completion of work specified on the Safe Work Permit, the person accepting the permit will return it 

to the SSO. 
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Any problems encountered regarding control measures taken will be annotated on the permit or a 

separate sheet of paper and returned to the SSO for review and evaluation. 
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FIGURE 10-I 
SAFE WORK PERMIT 

Permit No. Date: Time: From 

SECTION I: General Job Scope (To be filled in by person performing work) 

I. Work limited to the following (description, area, equipment used): 

to 

Equipment used: 

II. Names: 

III. On-site Inspection conducted C Yes z No initials of Inspector 
B&RE 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D C Level B 1 Full face APR 5 
Level C c Level A T Half face APR c 
Detailed on Reverse .%A-PAC SAR Z 

Skid Rig 
Modifications/Exceptions: 

Escape Pack 1 
SCBA 1 

Bottle Trailer Z 
None 2 

V. Chemicals of Concern Action Level(s) Response Measures 

VI. Additional Safety Equipment/Procedures 
Hard-hat . . . .._.......................... z Yes Z No Hearing Protection (Plugs/Muffs) C Yes C NO 
Safety Glasses .._.................. 1 Yes Z No Safety belt/harness z Yes Z No 
Chemical/splash goggles...... 5 Yes 7 No Radio z Yes C No 
Splash Shield . . . . . . . . . . . . . . . . . . . . . . . . z Yes z No Barricades z Yes I No 
Splash suits/coveralls . . . . . 1 Yes 1 No Gloves (Type) z Yes Z No 
Steel toe Work shoes or boots 1 Yes Z No Work/rest regimen 1 Yes 5 No 
Modifications/Exceptions: 

VII. 

VIII. 

Procedure review with permit acceptors Yes NA Yes 
Safety shower/eyewash (Location 8 Use) .......... II 1: Emergency alarms ................... ,Z 
Procedure for safe job completion.. - .................... 1. Evacuation routes .................... Z 
Contractor tools/equipment/PPE inspected.. ...... Z L Assembly points.. ..................... Z 
Equipment Preparation Yes 

Equipment drainedldepressurized.. ........................................................................................... Z 
Equipment purged/cleaned ........................................................................................................ Z 
Isolation checklist completed.. ................................................................................................... C 
Electrical lockout required/field switch tested.. .......................................................................... C 
Blinds/misalignments/blocks 8 bleeds In place ......................................................................... I 
Hazardous materials on walls/behind liners considered.. .......................................................... 1 

NA 

- 
- 
- 

NA 

- 

- 

‘\ 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). .._.................. Z Yes C No 
If yes, com$ete permit required or contact Health Sciences, Pittsburgh Office 

X. Special instructions, precautions: 

Permit Issued by: Permit Accepted by: 
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4 1.0 CONFINED SPACE ENTRY 

It is not anticipated, under the proposed scope of work, that confined space and permit-required confined 

space activities will be conducted. Therefore, personnel under the provisions of this HASP are not 

allowed, under any circumstances, to enter confined spaces. A confined space is definecl as an area 

which has one or more of the following characteristics: 

. Is large enough and so configured that an employee can bodily enter and perform assigned work 

. Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, 

hoppers, vaults, and pits are spaces that may have limited means of entry). 

. Is not designed for continuous employee occupancy. 

A Permit-Required Confined Space is one that: 

. Contains or has a potential to contain a hazardous atmosphere. 

l Contains a material that has the potential to engulf an entrant. 

l Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 

converging walls or by a floor which slopes downward and tapers to a smaller cross-section. 

l Contains any other recognized, serious, safety or health hazard. 

For further information on confined space, consult the Health and Safety Guidance Manual or call the 

PHSO. If confined space operations are to be performed as part of the scope of work, detailed 

procedures and training requirements will have to be addressed and this HASP modified accordingly, 
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12.0 MATERIALS AND DOCUMENTATION 

The B&R Environmental FOL shall ensure the following materials/documents are taken to the project site 

and used when required. 

A complete copy of this HASP 

Health and Safety Guidance Manual 

incident Reports 

Medical Data Sheets 

Material Safety Data Sheets for all chemicals brought on site, including decon solutions, fuels, 

lime, sample preservatives, calibration gases, etc. 

Follow-up Reports 

A full-size OSHA Job Safety and Health Poster (posted in the site trailers) 

Training/Medical Surveillance Documentation Form (Blank) 

First-Aid Supply Usage Form 

Emergency Reference Form (Section 2.0, extra copy for posting) 

12.1 MATERIALS TO BE POSTED AT THE SITE 

The following documentation is to be posted at the site for quick reference purposes. In situations where 

posting of these documents is not feasible (such as no office trailer), these documents should be 

separated and immediately accessible. 

Chemical Inventory Listing - This list represents all chemicals brought on site, including 

decontamination solutions, sample preservatives. fuel, calibration gases, etc.. This list should be posted 

in a central area. 

Material Safety Data Sheets (MSDSs) - The MSDSs should also be in a central area accessible to all 

site personnel. These documents should match all the listings on the chemical inventon/ list for all 

substances employed on site. It is acceptable to have these documents within a central folder and the 

chemical inventory as the table of contents. 

The OSHA Job Safety IL Health Protection Poster - This poster, as directed by 29 CFR 1903.2 (a)(l), 

should be conspicuously posted in places where notices to employees are normally posted. Each FOL 

shall ensure that this poster is not defaced, altered, or covered by other material. 
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Site Clearance Posting - This listed is found within the training section of the HASP (See Figure 8-l). 

This list identifies all site personnel, dates of training (including site-specific training), and medical 

surveillance. This lists indicates not only clearance but also status. If personnel do not meet these 

requirements, they do not enter the site while site personnel are engaged in activities. 

Emergency Phone Numbers and Directions to the Hospital(s) - This list of numbers and the directions 

will be maintained at all phone communications points and in each site vehicle. 

Medical Data Sheets/Cards - Medical Data Sheets will be filled out by all on-site personnel and filed in a 

central location. The Medical Data Sheet will accompany any injury or illness requiring medical attention 

to the medical facility. A copy of this sheet or a wallet card will be given to all personnel to be carried on 

their person. 

Hearing Conservation Standard (29 CFR 1910.95) - This standard will be posted anytime hearing 

protection or other noise abatement procedures are employed. 

Personnel Monitoring - All results generated through personnel sampling (levels of airborne toxics, noise 

levels, etc.) will be posted to inform individuals of the results of that effort. 

Placards and Labels - Where chemical inventories have been separated, because of quantities and 

incompatibilities, these areas will be conspicuously marked using Department of Transportation (DOT) 

placards and acceptable [Hazard Communication 29 CFR 1910.1200 (f)] labels. 
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ACGIH 

APR 

AOC 

CFR 

CNS 

CRZ 

DOD 

DOT 

EPA 

eV 

FID 

FOL 

HASP 

HAZWOPER 

HEPA 

LEUOZ 

NIA 

NIOSH 

OSHA 

PEL 

PHSO 

PID 

PM 

PPE 

PVC 

SAP 

SCBA 

sso 

STEL 

SWMU 

TOM 

TPH 

TWA 

uv 

WP 

American Conference of Governmental Industrial Hygienists 

Air Purifying Respirators 

Area of Concern 

Code of Federal Regulations 

Central Nervous System 

Contamination Reduction Zone 

Department of Defense 

Department of Transportation 

Environmental Protection Agency 

electron Volts 

Flame Ionization Detector 

Field Operations Leader 

Health and Safety Plan 

Hazardous Waste Operations and Emergency Response 

High Efficiency Particulate Air 

Lower Explosive Limit/ Oxygen 

Not Available 

National Institute Occupational Safety and Health 

Occupational Safety and Health Administration (U.S. Department of Labor) 

Permissible Exposure Limit 

Project Health and Safety Officer 

Photo Ionization Detector 

Project Manager 

Personal Protective Equipment 

Poly Vinyl Chloride 

Sampling and Analysis Plan 

Self Contained Breathing Apparatus 

Site Safety Officer 

Short Term Exposure Limit 

Solid Waste Management Unit 

Task Order Manager 

Total Petroleum Hydrocarbons 

Time Weighted Average 

Ultra Violet 

Work Plan 
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TICK CONTROL 
AND 

LYME DISEASE 

The occurrence of Lyme disease has become a worldwide problem since its identification in 1976. This 

disease is characteristically recognized as being transmitted by ticks, which may be encountered by field 

personnel while working at this site. As a result, this discussion has been included with this Health and 

Safety Plan to provide for adequate recognition, evaluation, and control efforts to minimize the occurrence 

and effects of this potential hazard. 

The discovery of Lyme disease is credited to Dr. Allen Steere of Yale University Medical School, and is 

named after the community where it was (reportedly) first encountered, Lyme, Connecticut. This disease can 

be transmitted to man through the bite of ticks that are infected with a cork screw-shaped microbe 

(spirochete). The spread of this disease has been so rapid that in 1984 it surpassed Rocky Mountain 

Spotted fever as the most common tick-borne disease in the United States. In this country, most of the 

incidents of this disease have been recorded in the Northeast, and the tick species most commonly attributed 

with its spread is the deer tick. 

Recognition 

This hazard potential exists primarily in the spring and summer months, as these are the seasons that tick 

populations and activity flourish. In fact, 90 percent of the reported cases have occurred from early June 

through September. Also, this concern exists primarily in heavily vegetated areas. Therefore, recognition of 

these factors can aid in the awareness and control of this threat. 

To aid in the recognition and identification of these insects, an example illustration of the tick species 

common to the region where this site is located has been included with this discussion. This species (the 

American Dog tick) is common in the eastern half of the United States, and typically exists in areas covered 

with grass or underbrush. These insects will attach themselves to animals (including man) that pass through 

the area and rub against them. After finding a host, the tick inserts its mouthparts and sucks blood until it is 

fully engorged. This requires a time period of three to twelve days, then the tick will drop off. In addition to 

Lyme disease concerns, this tick has also been identified as a transmitter of Rocky Mountain Spotted Fever, 

and the organisms of tularemia and possibly relapsing fever. The wounds left by tick bites can be painful, 

and can also have a paralyzing effect commonly referred to as tick paralysis. 



The earliest symptom of the onset of this disease is the occurrence of an unusual red skin rash. This is 

commonly the first indication since it has been evidenced that many persons who have contracted this 

disease were, in fact, unaware that they had been bitten. This rash can appear at the site of the bite 

anywhere from several days to a few weeks after the bite. It typically starts as a small red spot, and then 

expands as the spirochetes expand from the bite location. Rash sizes can vary, but have been most 

commonly associated in a 2 to 3 inch diameter size range. This rash will fade (with or without treatment) 

after a few weeks. Close inspection is necessary to detect this symptom as the rashes are easy to miss 

because they’re often very faint. Body sites where rashes frequently occur include the thigh areas, groin, and 

armpits. Also, it is not uncommon for a rash to develop in more than one place. 

Other early symptoms include profound fatigue, a stiff neck, and flu-like symptoms such as headache, chills, 

fever, and muscle aches. Recognition of the onset of any of these symptoms is important since tick bites do 

not always produce a rash. If left untreated, the disease will progress to its second stage within weeks or 

months after the infection. This stage involves affects to the heart and nervous system. A common second 

stage symptom is a paralysis on one or both sides of the face. Others include severe headache, 

encephalitis, or meningitis. The third and final stage involves the development of chronic inflammatory 

arthritis, which can occur up to a year or more after the bite. 

Evaluation 

Evaluation of this hazard potential principally involves field personnel performing close self-inspections for the 

presence of ticks each time they leave the site. This should involve careful examination, especially of the 

individuals’ heads. Personnel should be aware that when a tick attaches itself to its host, it inserts its entire 

head under the surface of the skin. 

Control 

Control of this threat involves several components First. field personnel must be aware of the climate and 

area conditions which are commonly associated with being conducive to tick infestation. Second, when 

working in or walking through potential infested areas, personnel must ensure that they do not have exposed 

body parts (i.e. at least long sleeved shirts and long pants, particularly when protective coveralls are not 

worn). In heavily vegetated areas where infestation is Itkely, Tyvek coveralls will be required to minimize this 

hazard potential. Also, several commercial products have been demonstrated as being effective in repelling 

ticks. Examples include Permanone, Off!, and Cutter. These types of repellents will be used at the direction 

and discretion of the Brown & Root Environmental Health and Safety Officer, and only in accordance and 

observation of manufacturers recommendations. In most instances, however, such repellents are typically 

applied to the outside surfaces of clothing (and not directly onto the skin), and should be applied also to shoe 

tops, socks, pants cuffs, and other areas most susceptible to ticks. 



Tick Removal 

In the event that a tick is discovered to be attached to a member of the field team, timely removal of the 

insect is critical to reducing the potential for contracting the disease. According to available information and 

research, there is apparently a grace period of at least a few hours from the time of the bite before the tick 

transmits the microbe (the spirochetes are not present in the mouth parts of the tick). However, the incident 

of a tick bite is frequently unnoticed, and the discovery of the tick may not occur until after this suspected 

grace period has already elapsed. Therefore, timely removal is very important. The preferred method of tick 

removal is to pull it out using tweezers or small forceps. In this method, the tick should be grasped as close 

to the mouth as possible, and then pulled steadily upward. Care must be exercised so as not to pull in a 

jerking motion as this can result in the head becoming detached. After the tick has been removed, disinfect 

the bite with rubbing alcohol or povidone iodine (Betadine). The tick must not be handled as the microbes 

can enter the body through any breaks in intact skin. The bite should be checked occasionally for at least a 

two-week period to see if a rash forms. If it does, medical attention must be promptly sought. 

In order to provide for proper and timely response to the occurrence of a tick bite, the SSO will ensure that 

the site First Aid kit is properly equipped with medical forceps and rubbing alcohol, in addition to the standard 

kit contents. Also, an adequate supply of commercial insect (tick) repellents will be maintained on-site, and 

all personnel will be trained in its proper application and will be required to use it, at the direction of FOL. 
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EQUIPMENT INSPECTION 

COMPANY: UNIT NO. 

FREQUENCY: Inspect daily, document prior to use and as repairs are needed. 

Inspection Date: / / Time: Equipment Type: 
(e.g., bulldozer) 

Tires or tracks 

Hoses and belts 

Cab, mirrors, safety glass 
Turn signals, lights, brake lights, etc. (front/rear) for equipment 
approved for highway use? 
Is the equipment equipped with audible back-up alarms and 
back-up lights? 

Good 

cl 

I7 

0 
cl 

Need Repair 

a 

CI 

0 
cl 

Horn and gauges 

Brake condition (dynamic, park, etc.) 

Fire extinguisher (Type/Rating - ) 

Fluid Levels: 

,- 

Engine oil 
Transmission fluid 
Brake fluid 
Cooling system fluid 
Windshield wipers 
Hydraulic oil 

Oil leak/lube 

Coupling devices and connectors 

Exhaust system 

Blade/boom/ripper condition 

Accessways: Frame, hand holds, ladders, walkways (non-slip 
surfaces), guardrails? 

Power cable and/or hoist cable 

Steering (standard and emergency) 

Safety Guards: 

a 

a 

cl 

IJ 

cl 

cl 

a 

cl 

N/A 

a 

0 

cl 
a 

cl 

a 

CI 

a 

a 

cl 

a 

cl cl 

cl a 

cl 0 

Yes No 

- Around rotating apparatus (belts, pulleys, sprockets, spindles, drums, flywheels, chains) all points of 
operations protected from accidental contact? a 

- Hot pipes and surfaces exposed to accidental contact? 
a 

- All emergency shut offs have been identified and communicated to the field crew? 
a 

- Have emergency shutoffs been field tested? , 
cl 

: -, - Results? 
a 

- Are any structural members bent, rusted, or otherwise show signs of damage? 
a 

Cl 

cl 

cl 

0 

a 

0 



EQUIPMENT INSPECTION (Continued) 

- Are fueling cans used with this equipment approved type safety cans? 

- Have the attachments designed for use (as per manufacturer’s recommendation) with this 
equipment been inspected and are considered suitable for use? 

D a 

D cl 

Portable Power Tools: 

- Tools and Equipment in Safe Condition? 
a cl 

- Saw blades, grinding wheels free from recognizable defects (grinding wheels have been sounded)? 
a a 

- Portable electric tools properly grounded? 
a cl 

- Damage to electrical power cords? 
a 3 

- Blade guards in place? 
0 a 

- Components adjusted as per manufacturers recommendation? 
a a 

Cleanliness: 

- Overall condition (is the decontamination performed prior to arrival on-site considered acceptable)? 
- Where was this equipment used prior to its arrival on site? 
- Site Contaminants of concern at the previous site? 
- Inside debris (coffee cups, soda cans, tools and equipment) blocking free access to foot controls?- 

Operator Qualifications (as applicable for all heavy equipment): 

- Does the operator have proper licensing where applicable, (e.g., CDL)? 
- Does the operator, understand the equipments operating instructions? 
- Is the operator experienced with this equipment? 
- Does the operator have emotional and/or physical limitations which would prevent him/her from performing 

this task in a safe manner? 
- Is the operator 21 years of age or more? 

Identification: 

- Is a tagging system available, for positive identification. for tools removed from service? 

Additional Inspection Required Prior to Use On-Site 

- Does equipment emit noise levels above 90 decibels? 
Yes No 

cl 0 

- If so, has an 8-hour noise dosimetry test been performed? 

- Results of noise dosimetry: 

- Defects and repairs needed: 

- General Safety Condition: 

a a 

- Operator or mechanic signature: 

Approved for Use: D Yes 3 No 

Site Safety Officer Signature 
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APPENDIX D 

SITE 2 - HISTORICAL DATA 

Groundwater Level Measurements 
Confirmatory Study - Summary of Analytical Data 
Phase I RI Summary Data 
Phase II RI Summary Data 
Design Verification Study - Soil/Sediment Results 
Groundwater Characterization Study - Summary of Analytical Data 



Groundwater Level Measurements 



F MIJ. ID I RIM ELEV (?I) I GW ELEV (ft) / GW DEPTH (fi) I GW DEPTH (n) 1 

I I I u23m5 3nsB5 UlM7 I 
1 

SITE2 ; I I I I 
( 2GW30 1 299.101 293.001 6.101 5.80; 6.301 15.60 
j 2GW31 ( 314.35 I 299.95 I 14.401 14.191 16.771 5.95 
/ 2GW32 I 305.32 t 298.52 I 6.801 6.31 I 6.81 I 5.66 
/ 2GW45 296.39 / 292.79 ( 5.601 5.201 7.70 I 6.51 
i 2GW76 341.20 / 321.801 19 401 15.171 19 81 I 19.36 

SITE 3 I I I 
i 3GW17 223.62 I 217.121 6.50 I 5.45 ( 8.49 I 7.09 
! 3GW16 ( 222.23 I 215.93 / 6.301 5.53 1 8.17! 7.27 
1 3GW19 220.751 213.25 I 7.501 8.01! 8.37! 8.28 
! 3GW47 214.91 I 206.81 I 8.101 7.861 6.31 I 7.62 

3Gw17 211.121 203.52 1 7.60 I 7.351 8.331 7.77 
3GW78D 214.53 I 205.63 I 8.90 ( 7721 11 ooi 10.40 
3GW78S 215.29! 204.39 I 10.901 9.281 11991 9.24 

SITE 4 ! ! / ! 
4GW10 284 191 250.49 j 33.701 25 68 30.82 I 32.91 
4GWll 280.121 249 62 / 30.50 22.29 27.141 26.89 

4GWllA 1 278.22 271.72 I 6.50 6.63 9.10 9.18 
4GW12 / 288.24 247.241 41 .oo 31.93 37.54 39.60 
4GW13 / 298.75 245.85 j 52.90 43.45 49.11 51.33 
4GW15 I 293.74 248.44) 45.30 38.22 I 41 37 43.31 

1 4GW48 ! 287.78 251.88 I 35.90 I 29.27 I 34 641 37.32 
/ 4GW49D / 294.00 294.00 1 0.001 35.51 41 421 42.50 
/ 4GW49S I 293.13 248.63 ( 44501 36.32 40.61 t 43.35 
/ 4GW50 I 307 32, 24402 I 63.301 54.10 59.64 I 61.78 
j 4GW51S / 304.59 I 304 59 ! 0001 50.72 56.59 I 58.78 
! 4GW52 I 297.38 / 246.58 ( 50.801 41.38 47.21 / 56.69 
1 4GW79 / 304.131 243.53 I 60.601 51.661 57.101 60.31 

4GW80 ! 299.29 / 243 69 I 55 601 46.22 51.931 54.10 
j 4GW81D 1 303.03 I 243.53! 59.501 49.78 55.56 i 68.30 
! 4GW81S / 303.331 2434% 59.901 50.54 56.26 / 58.40 
j 4GW82 1 288.361 246761 41 601 33.14 37.961 40.07 
! 4PZ89 / / 50.361 55 851 57 86 
: 4GWlOl / I I I 60.78 

SITE5 ; 1 I I ! 
1 5GWOl 1 / ! 1 13.97 
I 5GW02 ! I 23.70 

SITE7 ! j I 
; 7GWO8 I 282.35 / 244951 37 401 32.47 37.38 I 39.21 
1 7GW41 / 293.50 I 241 201 52.301 44.27 49421 51.22 
1 7GW43 i 289.59 / 241 59! 46001 38.78 44.63 j 46.68 
I 7P242 1 292.011 241 81 ! 50201 41.85 46.981 46.78 
! 7GWlOl / I 27.40 

SITE 8 I / 
I 8GW33 I 287 39 I 247 69 / 39701 31 98 37.73 39.89 
: 6GW34 I 280 49 I 245 89 I 34601 26.09 33.54 35.20 

8GW35 i 279 56 I 247 46 1 32 101 25.09 32.21 I 33.22 
~ 8GW36 I 279.98 I 248 16i 31 801 24.83 31.34; 32.38 

8GW53 I 283.52 / 249 62 ! 33901 26 41 32.341 33 58 
SITE 9 

9GWOl 207 47 I 19177i 15 701 1509 16.94 16.52 
9GWO2 i 197 621 188 82i 8801 8 62 9.33 8 88 

1 9GW03 / 222.981 211481 11501 10 58 11.67 11.17 
9GW04 I 250.841 234 24: 16 601 10.20 15.27 18.85 
9GW05 ! 290.67 I 239 07 51 601 42.96 49.00 1 50.31 

: 9GW05B I 282.86 ! I 
i 9GW06 I 297.77 1 24087: 56 901 47.02 53.30 j 55.48 
/ 9GW07 ! 299 1q 241 55’ 57.601 47 46 53.88 / 58.02 
( 9GW570 ; 201.281 187 281 14 001 13.70 15.34 1459 
I 9GW57S / 202.08 I 190 881 11.201 1084 12.53 11 99 

9GW56 I I I I 35.16 41 90 43.87 
9GW59 I 231.961 222 66! 9 30 7 73 10.47 9.71 
9GW74 I 201.151 19175; 940 9.61 I 14.01 10.69 

I 9GW75 j 245 431 23543 10.00 7.34 10.52 11.39 
( 9GW83 / 163.271 153.97! 9 30 9.32 9.791 9.30 
1 9PZ44 ! 276 48 I 236.561 39.90 32.36 38861 40.07 
i 9PZ55 [ 262 73 I 226 43 I 36 30 31.55 35 591 36.35 
1 9PZ56 ( 246.70 I 233 20 1 13.50 I 

SITE11 ’ I ! 
1 llGW22 I 371.991 344591 27 40 23.01 27.20 28.12 
j 1lGW23 ) 373.241 342.84 1 3040 26.45 30.18 30.84 
’ llGW24 / 361.11 I 340 511 20.60, 18.09 21.32 21 41 
1 llGW25 1 359.28 1 337 78! 21.50 / 1895 21.74 22.10 
! llGW26 I 356 141 338 441 17 701 15.83 19.02 18.11 
/ 11GW27 I 356 88 I 339 581 17.301 15.20 1870 18.45 



ARL : ! / 
/ A-l I 15.57 
! A-2 : 5.14 

A-3 ! I 
18.92 

! A-4 ; 18.97 
! c-5 1 23.64 
i C-6 I 17.28 
; c-7 : / 8.32 

c-8 ’ 7.02 
1 c-9 I 13.29 
1 c-10 I 717 

c-11 : I 23.22 
c-13 2.10 
c-14 I I 19.55 
c-15 I 9.94 



Confirmatory Study - Summary of Analytical Data 



Sample 
Location 

2GW30 

2GW31 

2GW32 

2SWl 

2sw2 

2SW3 

Notes 

Table 8 

SITE 2 (Apple Orchard Landfill) - ELEVATED PARAMETER VALUES 

Event(s) 

A 

i 
A 

A, B 
A, B 

t B 
A: B 
A, B 
A, B 
A 
A 

i, B 

A, B 
A, B 

Metals (u /L) 
TOX (ug/L 4 
TDS (w/L) 
Conductivity (umhos) 
Oil & Grease (mg/L) 

Parameter 

TOC 36 
TOX 135 
TDS I746, 2108 

PH 5.0, 4.9 
Conductivity 3900, 4300 
Trichloroflouromethane 8, I2 
Trichloroethylene 6 

Cadmium 17 
Chromium 216 
Nickel 316 
Lead 95 

Cadmium 
Nickel 
Lead 
TOX 
TDS 
PH 
Conductivity 
Trichloroethylene 
Trichloroflouromethane 

TOC 
TOX 
TDS 
Conductivity 

TOX 160 
Conductivity 1700, 2150 

TOX 144, 241 
Conductivity 21!50, 1750 

ix: ‘L) 4 WC (w/L) 
Nitroaromatics (ug/L) 

Anal,ytical 
Value(s) 

29, 28 
609, 557 
70 
112, 665 
2930, 30000 
4.5, 3.8 
25000, 40000 

:: 

37 
191. 
1370 
3500, 1700 

J 



Phase I RI Summary Data 



i 

TABLE 2-3 
SITE 2 - APPLE ORCHARD LANDFILL 

STREAM SEDIMENT/SURFICIAL SOIL ANALYTICAL RESULTS 
(Phase 1 - 1989) 

-_____ -__-._-~ -.--_ 
I Samolc Locations . - _.- .-.-- 

PatNtlCltr 2SDl 1 2SD2 1 2SD3 1 2SD4 1 ZSDS 1 2SD7 1 2SD9 [2SDlO I2SDll 12SD12 1 2SL1 -. 1 -----. 23.2 

Cadmium 

Chromium 

Qppcr 
Lead 

Mclhylene Chloride 

Trichlorolluoromclhane 1 u U 1 17J IIL/&w-. u l-L.-LLL 
SEMIVOLATILEQ 

Diethylphthalale 

Phenanlhrtnc 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)Anihracene 

Chrysene 

bis(2-Elhylhcxyl)Phthalrle 

Benzo(b)Fluoranlhenc 

Benzo(k)Fluoranthene 

Benzo(a)Pyrcne 

Indeno(l.23-cd)Pynne 

Benzo(g,h.i)Perylcne 

I iexadcctmoic Acid 
NOICE 

-- -- 
-- -- 
-- -- 
-- -- 
-- -- 
-- -- 
-- -- 
-- -- 
-- -- 
-- I -- 
-- 

-- -I/ -- -- 
-- -- 
me -- 

- Noc dcledcd. _ . 
- Cmnpourttl is prewnl bul less lhan the detection limil. 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

- EPA CIP crilcrh for confirrualion noI WI but compound is prcscul. 

-- 
-- 
-- 
-- 
-- 
^- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-- 

-- 

-- 

-- 

-- 

-a 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- ___-- 

_-. . 
Detection I 

t.imil -. 

~:\u\~~~ul~cr~.~~~\cvarc~~rl\phII\~nhles\si~c\tl~l-7 - 3.wL I 7 - 2’) ‘I! 



TABLE 2-6 

SITE 2 - APPLE ORCHARD LANDFILL 

GROUNDWATER ANALYTICAL RESULTS 
(Phase I - 1989) 

Sample Locations 1 Detection 
i 

I Parameter ! 2GW30 : 2GW31 2GW32 2GW45 I Limit Units 
t 
! TOTAL METALS: ! 

Cadmium U 
Chromium 31.6 

Copper 24.6 
Lead U 

Mercury U 
zinc 83.4 

Chromium VI U 

u I u I 

I 

i 

U 
34.7 
40.8 

U 
U 

94.1 
U 

3.0 
7.0 
3.0 
28.0 
0.20 
3.0 
10.0 

Chromium 

Chromium VI 

pIi 5.80 1 550 4.70 6.10 I , -- su I 

/ I I 

TOC I / 

TOX 
I 

48 i 8 35 / 33 / 8 / uti j 

TDS 2B50 U 37,700 1,020 1 20 I mg/l i 
1 719 ! 1,930 [ 7,690 1 1,650 1 4 m@l 

VOLATILE ORGANIC3 I 

Methylene Chloride 
Trichloroethene r: 1 :: ;i :: : :$ 

Trichlorofluoromethane 7J I u U U 10 W 

SEMIVOLATILE ORGANIC% 
bis(2-ethylhexyi)phthalate U 8J U 23 10 u%l 

Notes: U - Not detected. 
J - Compound is present but below detection limit (Estimated Value). 
B - Compound also found in the blank. 

29-Jul-92 



TABLE 2-8 
SITE 2 - APPLE ORCHARD LANDFILL 

SURFACE WATER ANALYTICAL RESULTS 
(Phase i - 1989) 

i- 
/ 

I 
i 

!- 
1 
I 
I 

i 

-- 

Sample Locations / Detection I I 
I 

Parameter 1 2SWl 1 2SW2B ( 2SW3 1 2SW4 1 2SWS i 2SW6 ! Limit I Units j 
TOTAL METALS: I 

Cadmium 
Chromium 

CoPPer 
Lead 
zinc 

-- 
Zi.0 

7.0 

3.0 

28.0 
3.0 

-- 

,-e 

-- 

500 

-- 

8 

-- 

20 

-- 

4 

i- 

1 

i- 

i- 

FILTERED METAIS: 

Cadmium 
Chromium 

Copper 
Lead 
ZiJlC 

U 
U 

11.1 
U 

495 

6.84 

7- 

I 

1 

3,000 

27 

671 

U 
U 

11.7 
U 

58.7 

U 
U 
6.7 
U 

27.8 

6.76 

1 

i 7.06 

i 
I 20 

482 

i U 

2800 

35 

588 

6 

- 

! 

U 
U 

12.2 
U 

593 

U 
U’ 

11.7 
U 

25.0 

7.41 

8,100 

21 

182 

55 

U 
U 
33 
U 

74.8 

PH 7.10 6.89 

TOC 

TOX 33 25 

563 

7 

TDS 721 

4 m%l I 
I I 

U 

VOLATILE ORGANX 
Trichloroethene 

Note: U - Not detected. 

29-Jui-92 



Phase II RI Summary Data 
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Panmcler 

TABLE 2-5 CONTINUED) 
SITE 2 - APPLE 0 6 CHARD LANDFILL 
SOIL BORING ANALYTICAL RESULTS 

(PIIASB II - 1991) 

Sample Localions (1) Ikleclicw __-.-. -.-~ 
2SBlA 1 2SBlB 1 2SB2A 1 2SB2B 1 2SB3A 1 2SB3B 1 2SB4A 1 2SB4B 1 2SB4C 1 2SBSA 1 2SB5B 1 2SB.K 1 2SB6A / 23J-5JJ I H!!C I I I .inlil lhils _ ..__ _. 

SeMIVOlA-nm 

Dierhylphthabfe 

Phenanthrenc 

Anthncene 

Wuonnthenc 

Pyrcne 

&nzo(r)Anthnccnc 

Chryscne 

bis(2-E~hylheyl)PhtMate 

&nzo(b)Fluonntkne 

Benzo(k)Fluomn~kne 

&nzo(a)Wm 
Indcn4Lf3-al)Pyrcne 

Dibcnzo(r,h)anthmane 

Di-II-acryl Phthblc 

Bcnzo@h,i)Peryknc 

N-NilrosotIiphenybmin 

Di-n-butylphthbte 

Buryibcnzylphthblc 

bii2-chloroisopmpyQ&r 

Accmphthcne 

Dibcntofunn 

Fluorcne 

Bmwic Acid 

Butyl Alcohol 

1,2,4-‘Itiihlorobcezcne 

Naphthaknc 

2-Methyh~aphtfmkne 

Nitrobenzene 

ISOphorOM 

2.6 - Dinilrotoluaw 

2.4-Dinitrotducne 

~4-DiiiiiitpkE3! 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U U 

U 

U lti&ifi 
u U U I e 

U 

U 

U 

tJ U U U U 

U U U U U 

U U lu u u 
U U U 

U U I I U U 

U U U I u 
U U U 

L 

U U U I u I u 
U U U 0 

U U U U 

U U U U 

U U U ‘U 

U U U U 

U U U U 

U U U U 

u n U U 

NCXW(I) “;: k#~~,“,;d$c,7rnp” lardon indiikr chc dtplh aI witich lhe aampk war cdkkd: 

B- 3klklowlhcarrw.’ 
c-JktbelowlknrrMo. 

(2) ‘the PCB compound ku vhkb VDIUC~ are @en here is ARI 260. 
(3) ‘fbe delo~lia, limik are bard OII % ma&we &kmrinrtiWt 
u - &I dckckd. 
E - Qurnlilalion Estimrkd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

+ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

*U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

T:\ih~~~~~llc~~.~t~~vorepnrl\l~l~lI\l;~l~lrs\’l1II 2 - 411 wt I 6-- S - 01 



TABLE? 2-5 
SITE 2 - APPLE ORCHARD LANDFILL 
SOIL BORING ANALYTICAL RESULTS . 

(PIfASE II - 1991) 

s8mple Lac8lblu (1) 

2SBlA j2SBlB I2SB2A 1 2SB2B I2SB3A 1 2SB3B I2SlMA 1 ZSB4B I2SB4C 1 ZSBM 1 ZSBSB 1 ZSBSC 1 ZSB6A 1 ZSB6B 1 zSf%C 

Chmmium 

VOLA’lTlE OROANICS: 

AcclOflC 

Mcrhylene Chloride 

ckbon Diiu1rdc 

1,2-Dihlorocthene (Total) 

‘ltichbmcthcnc 

1,1,2-lfichloroclbnc 

l.l,23-Tc1nchlomc1hcne 



TABLE 2-7 

SITE 2 - APPLE ORCHARD LANDFILL 

GROUNDWATER ANALYTICAL RESULTS 
(PHASE II - 1991) 

Parameter 

TOTAL METALS: 

I Sample Locations / Dlerection ; 
/ 2GWf0 1 2GW31 1 2GW32 1 2GW45 ! 2GW76 I Limit Units 

02 ugn 
20 / Ug/l 

I FILTERED METALS: 

nchloroethene 
cis- lJ-Dichloroethene 

SEMIVOLATKLE ORGANIC% 

bii(2-ethyihexyl)~htlate U i u 1 U / U 1 R / 10 1 ugfl ’ 

NOTES: (1) The PC33 compound for which values are given here is AR1260. 
U - Not detected, 
E - Quantitations Estimated 
R - Quantitation Rejected 
P - Present 

29-Jul-9: 



TABLE 2-9 

SITE 2 - APPLE ORCHARD LANDFILL 

SURFACE WATER ANALYTiCAL RESULTS 

(PHASE II - 1991) 

Parameter 

PCBS (1) 

Sample Locations Detection i / 

2SWl ! 2SW2B 1 2SW3 2sw5 \ ZSW6 1 Limit 
/ 

2sw4 1 Units ’ / 

u ( u il u 
i i 

U 1.0 i ug/l ; 
I 

VOLATILE ORGANIC& 
Trichloroethene 

Acetone 
Methylene Chloride 

NOTES: (1) The PCB compound for which values are given here is AR1260. 
U - Not detected 
R - Quatttitation Rejected 

. 

f:\u\muiien.m\worepportW3IIkables\table2- lO.wkl 29- Jul-92 



L 

&done 
Methyicnc Chloride 

Carbon Disulfle 
1,2-Diihforoerhane 

Diihlotopropw 
Z- Butrnonc 
Elhylbcnzem 

mbpXykncs 
o- Xylencr 

Tolucne 
1,1/,2-lWachlorocthm 

BClUtnC 

Trichloroelhcnc 

?arralclcr 

Chromium 

TABLE 2-10 
SITE 2 - APPLE ORCHARD LANDFILL 

SEDIMENT ANALYTICAL RESULTS 
(PIlASE II - 1991) -.-- .- 

Sample taulioar Detection 

2SDl 1 2SD3 2SD4 2SDJ 2SD6 2SD7 2SD9 2SDlO 2SDll 2SDl2 limits Unit8 .---- I -~ 
-- -._-___-- 

VOlAllLE ORDANICSz 

NOTE& (1) 7%~ fCB compound for which valuer are given here ir AR 1260. 
(2) n# detbaion limilc arc based on % moisture determination. 
U - Not dettied. 
E - Quanthalion Estimated 
R - Quantilrtion Rejected. 

F:\u\nrullcn.nr\woreport\phl~tablt~TABLEZ-6.wk1 6-8-92 



Design Verification Study - Soil/Sediment Results 



TABLE 2-l 

SITE2 
APPLE ORCHARD LANDFILL 

DVSAP PCS FIELD SCREENING RESULTS 
NSWC - WHiTE OAK 

STREAM SEDIMENT SAMPLES 

SAMPLE 

02-SD-0 1 

02-SD-02 

02-SD-03 

02-SD-04 

02-SD-05 

02-SD-06 

02-SD-07 

02-SD-08 

02-SD-09 

02-SD-10 

02-SD-11 

02-SD-12 

02-SD-13 

02-SD-14 

0260-l 5 

02-SD-16 

02-SD-17 

02-SD-18 

02-SD-19 

02-SD-20 

02-SD-21 

02-SD-22 

02-SD-23 

02-SD-24 

0260-25 

Aroclor 1260 
< 0.4 ppm 

X 

X 

X 

Aroclor 1260 I Arocior 1260 

> 0.4 ppm; < 4.0 ppm I > 4.0 ppm 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

FCBSITEZ.XLS 

c695161P 2-14 CR3180 



TABLE 2-1 

SITE2 
APPLE ORCHARD LANDFILL 

DVSAP PC8 FIELD SCREENING RESULTS 
NSWC - WHlTE OAK 

SURFACE SOIL SAMPLES 

SAMPLE 
Aroclor 1260 

< 0.4 ppm 
I Aroclor 1260 Aroclor 1260 

> 0.4 ppm: c 4.0 ppm > 4.0 ppm 
1 

02-so-01 X 

02-so-02 X 

02-SO-03 X 

02-SO-04 X 

02-SO-05 X 

02-SO-06 X 

02-SO-07 X 

02-SO-08 X 

02-SO-09 X 

02-so-10 X 

02-so-11 X 

02-so-12 X 

02-so-13 X 

02-50-l 4 X 

c2-so-15 X 

02-SO- 16 X 

02-so- 17 X 

02-SO-18 X 

02-so-19 X 

02-50-20 X 

02-so-21 X 

02-so-22 X 

02-SO-23 X 

02-SO-24 X 

02-SO-25 X 

02-SO-26 X 

02-SO-27 X 

02-SO-28 X 

02-SO-29 X 

PCBSITEZ.XLS 

0695161P 2-l 5 CT0180 



TF 
:-* i 

SITE 2 
APPLE ORCHARD LANDFILL 

DVSAP ANALYTICAL RESULTS 
NSWC - WHITE OAK 

I I PARAMETERS 1 02-SD-02 1 1 02-SD-05 1 1 02-SD-06 1 1 02-SD-07 1 1 02-SD-70 1 1 02-SD- 11 1 
9s 111nlKnt I 1 I I I 1 I I I I I I -P.--w, 

ND ND ND ND NA ND 
AROCLOR 7 22 7 ND ND ND ND NA ND ----. 
AROCLOR 1232 ND ND ND ND NA ND 

i 
ND 

AROCLOR 1246 ND 

----- I---- AROCLOR AROCLOR -- -- 1260 1254 143,000 

HEPTACHLOR EPOXIDE NA NA NA NA 

DIELDRIN NA NA NA NA 

4$-DDE NA , NA NA NA 

4,4’-DOT NA NA NA NA 

MISCELLANEOUS 
TOTAL ORGANIC CARBON fmalKal 2.750 I I NA I I NA I I 1,660 t , NA , - *---w---w* I . . I I -.- - - I I _.~ I I I I 

86.6 I I 67.6 77.6 I I 02.8 I 93.7 I I 81.7 i I PERCENT SOLIDS i%J 1 --.- 1 I 1 1 I 1 I I 
VOLATILE SOLIDS (961 NA 17.4 I NA I I NA 2.31 I 1 NA I I 

ND - Not Dotacted 
NA - Not Andyzod 
l - Reu& taken fmm htlon analydr 
J - PosW~r nrult II eonddorad osthatad [CT01 8f’“?.XLWIA 



Tb 3 2-2 

SITE 2 
APPLE ORCHARD LANDFILL 

DVSAP ANALYTICAL RESULTS 
NSWC - WHITE OAK 

PARAMETERS 
I 

PesticideslPCBs fug/Kg) 
AROCLOR 1016 

I 02-s 
I 

D-l 5 02-SD-19 02-SD-20 02-so-21 02-SD-23 02-SO-28 

NA ND NA ND ND ND 
I -.~ ~-- ~- -~ t 

. 
t i 

_ -- 
---iK-- 

I I . _. I 
AROCLOR 1221 ND I I NA t 

I I I 
ND ND tND--I 

t --- -~~- AROCLOR 1232 t- 
--L-L---- l I I I I I 1 I I I 

NA ND NA I ND I ND ND I I 

I I 

N HEPTACHLOR EPOXIDE NA iA NA NA NA NA 
1. 
4 DIELDRIN NA NA NA NA NA - NA 

4,4.-DDE NA NA NA NA NA NA 

4.4’-DDT I NA I I NA I I NA I I NA I I NA I I NA l-l ~. 
I 

MISCELLANEOUS 
TOTAL ORGANIC CARBON (mg/Kgl 10,300 NA 20,100 NA NA NA 
PERCENT SOLIDS (%I 60.5 70.5 80.8 67.1 74.0 83.6 

VOLATILE SOLIDS 1%) 10.4 NA 7.69 I NA NA __ NA 

a 
ii ND - Not Dotwtrd 

NA - Not Andyzad 
l - ROW ken from dilutbn mdyds 
J-Poti ault is conddarad l rtimatod [CT0 180C ‘-WIA 



PARAMETERS 
PerticideslPCBs lug/Kg) 

I6 
AROCLOR 122 !l 
AROCLOR 123 I2 
AROCLOR 124 12 
AROCLOR 124 18 

;4 
AROCLOR 126 i0 

,. .__.. EPOXIDE 

4,4’-DDE 
4,4’-DDT 

MISCELLANEOUS 
TOTAL ORGANIC CARBON (mg/Kgl 
PERCENT SOLIDS 1%1 
VOLATILE SOLIDS 1%) 

! 

TP 4-2 

at6.E 2 
APPLE ORCHARD LANDFILL 

DVSAP ANALYTICAL RESULTS 
NSWC - WHITE OAK 

AFI-SO-01 AFI-SO-01 -D AFI-SO-02 AFI-SO-03 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

----ET- ND 0.710 J ND 

ND ND 0.930 J ND 

0.83 7 0.75 J 1.60 J ND 

ND ND 1.70 J ND 

.- 
NA NA NA NA 

83.5 83.5 83.5 83.5 

NA NA NA NA 

ND - Not Datectod 
NA-NdAnafyxod 
l - Rondt takm from dilution andydr 
J - Positivr result Is considwed whatad [CTO1800?.XLWlA 



‘I ‘.E 2-3 
PCB FIELD KIT ANC SORATORY ANALYSIS 

DVSAI~ RESULTS 
NSWC - WHITE OAK 

Sample ID 
Number 

02-SD-02 

02-SD-05 

02-SD-06 

02-SD-07 

02-SD-11 

02-so-2 1 

02-SO-28 

02-SD-23 

02-SD-19 

04-SBO9-0809 

Sample Ensys 
Date PC8 Field Kit (1 I 

3/2 1 I95 > 4.0 1.247 

3122195 > 0.4 but < 4.0 2.750 

3122195 < 0.4 0.379 

3122195 > 0.4 but < 4.0 0.622 

3123195 > 4.0 143 

3123195 > 4.0 0.477 

3124195 > 0.4 but < 4.0 1.84 

3127195 > 0.4 but < 4.0 1.146 

3127195 > 4.0 47.1 

3127195 c 0.4 0.239 

GP Environmental 
Organic Analysis (2) 

Aroclor 1260 

iwml 

Aroclor 1260 

ippml 

(1) For the purpose of this investigation, the Ensys PCB Field Kits were pre- 

packaged for analysis of Aroclor 1260 at concentrations less than 

0.4 ppm, between 0.4 and 4.0 ppm, and greater than 4.0 ppm. The Ensys 
PCB Field Kits are a semi-quantitative measure of PCB concentration. 

Comments 

-alse Positive for greater than 4.0 ppm (31 

:alse Positive for greater than 4.0 ppm (3) 

(2) Analysis using EPA SOW 3/90 

(3) Ensys Field Kit successfully identified Aroclor 1260 at a concentration 
greater than 0.4 ppm in the sample. However, the field analysis indicated 
Aroclor 1260 concentrations were greater than 4.0 ppm (False Positive). 

n:\datrW ~‘-23B\whitwak\dv8ap.repWte234SlPCB~ANAL.XLS 
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Groundwater Characterization Study - Summary of Analytical Data1 



CT0 213 &q;! Ii’:: 

NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 02 b 
list* 

\I 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO.ZGWXl WO2GW31 WO-2GW32 WO-2GW45 wo-ZGw76 

COLLECTION DATE: CW2lW 06/10/97 o6m97 cl6l1a97 06/l 1197 II II 

LOCATION: SITE 02 SllE 02 SITE 02 WE 02 SllE 02 

FIELD DUPLICATE OF: 

VOLATILES (pgk) 

1 ,I ,l-TRICHLOROETHANE 1 u 1 u 1 u 1u 1u NA NA 

1,1.2,2-TETRACHLOROETHANE 1 u 1 u 1u 1u 1u NA NA 

1,1,2-TRICHLOROETHANE 1 u 1 u 1u 1 u 1u NA NA 

1 ,l-DICHLOROETHANE 1 u 1 u 1u 1u 1u NA NA 

1 ,l-DICHLOROETHENE 1 u 1 u 1u 1u 1u NA NA 

1,2 DICHLOROBENZENE 1 u 1 u 1 u 1u 1 u NA NA 

l,2,4 TRICHLOROBENZENE 1 u 1 u 1 u 1u 1 u NA NA 

1,2-DIBROMO-XHLOROPROPANE 1 u 1 u 1u 1 u 1 u NA NA 

1,2-DIBROMOETHANE 1 u 1 u 1 u 1 u 1 u NA NA 

1.2.DICHLOROETHANE 1 u 1 u 1u 1 u 1u NA NA 

1,2-DICHLOROPROPANE 1 u 1 u 1 u 1u 1u NA NA 

1,3 DICHLOROBENZENE 1 u 1 u 1U 1u 1u NA NA 

1,4 DICHLOROBENZENE 1 u 1 u 1 u 1u 1u NA NA 

2-BUTANONE 5 UR 5 UR 5 UR 5 UR 5 UR NA NA 

2-HEXANONE 5u 5U 5u 5u SU NA NA 

4-METHYL-ZPENTANONE 5u 5u 5u 5u SU NA NA 

ACETONE 5 UR 5 UR 5 UR 5 UR 5 UR NA NA 

BENZENE 1 u 1 u 1u 1u 1u NA NA 

BROMOCHLOROMETHANE 1 u 1 u 1u 1 u 1u NA NA 

BROMODICHLOROMETHANE 1u 1u 1lJ 1U tlJ NA NA 

BROMOFORM 1 u 1 u 1u 1u 1 u NA NA 

BROMOMETHANE 1 u 1u 1u 1U IU NA NA 

CARBON DISULFIDE 1 u 1u 1u 1 u 1u NA NA 

1 CARBON TETRACHLORIDE I 1 u I 
J -!U 1u 1u 1u NA NA 

CHLOROBENZENE 1u 1u 1u 1U 1u 
_.- 
NA NA 

CHLOROETHANE 1 u 1u 1u 1 u 1u NA NA 

CHLOROFORM 1u 1u IU 1u 1u NA NA 

CHLOROMETHANE 1 u 1u 1u 1U 1 UJ NA NA I 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 02 

UNFILTERED GROUNDWAT’ER DATA 

SAMPLE NUMBER: wo 2GW30 WO-2GW31 WO-2GW32 wo-2GW45 WO-2GW76 
COLLECTION DATE: 06112i97 06110197 06112i97 06/1m7 w11197 II II 
LOCATION: SllE 02 SllF 02 SITE 02 SITE 02 SITE 02 
FIELD DUPLICATE OF: 

VOIATILES @g/L) 

CIS-1,2-DICHLOROETHENE 1u tl/ 2 1u 1u NA NA 

CIS-1,3-DICHLOROPROPENE 1 u 1 u 1u 1u 1u NA NA 

DIBROMOCHLOROMETHANE 1 u 1 u 1u 1u 1u NA NA 

ETHYLBENZENE 1 u 1 u 1u 1u 1u NA NA 

METHYLENE CHLORIDE 2u 2u 3U 2u 2u NA NA 

STYRENE 1u 1 u 1u 1u 1u NA NA 

TETRACHLOROETHENE 1 u 1 u 1 u 1 u 1 u NA NA 

TOLUENE 1 u 1 u 1 u 1u 1u NA NA 

TRANS-1.2-DICHLOROETHENE 1 u 1 u 1 u 1 u 1 u NA NA 

TRANS-1.3.DICHLOROPROPENE 1 u 1 u 1u 1u 1 u NA NA 

TRICHLOROETHENE 3 1 u 61 2 1u NA NA 

VINYL CHLORIDE 1 u 1 u 1u 1U 1u NA NA 

XYLENES. TOTAL 1 u 1 u 1 u 1u 1u NA NA 

SEMIVOLATILES @g/L) 

1,2,4-TRICHLOROBENZENE 6U 6U 5u 5u 5u NA NA 

1,2-DICHLOROBENZENE 6U 6U 5u 5u 5u NA NA 

1,3-DICHLOROBENZENE 6U 6U 5u 5u 5u NA NA 

1,4-DICHLOROBENZENE 6U 6U 5u 5u 5u NA NA 

2,2-OXYBlS(l-CHLOROPROPANE) 6 UJ 6U 5 UJ 5 UJ 5lJ NA NA 

2,4,5-TRICHLOROPHENOL 22 u 30 u 21 u 21 u 2OU NA NA 

2,4,6-TRICHLOROPHENOL 6U 8lJ 5u 5u 5u NA NA 

2,QDICHLOROPHENOL 6U 6U 5u 5U 5u NA NA 

2,4DIMETHYLPHENOL 6U 6U 5u 5u 5u NA NA 

2,4DINITROPHENOL 22 u 30 u 21 u 21 u 20 u NA NA 

2,4-DINITROTOLUENE 6U 6U 5u 5u 5u NA NA 

2,bDINITRQTOLUENE 6U. BU 5u 5u 5u NA NA 

P-CHLORONAPHTHALENE 6U 6U 5u 5u 5u NA NA 

2-CHLOROPHENOL 6U 6U 5u 5u 5u NA NA 



SEMIVOLATILES (VgIL) 

I ~.~‘-DIcHLoRoBENZ~~~NE 

3-NliROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

QBROMOPHENYL PHENYL ETHER 

QCHLORO-3-METHYLPHENOL 

4CHLOROANlLINE 

4-CHLOROPHENYL PHENYL ETHER 

QNITROANILINE 

QNITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZOIBFLUORANTHENE 

1 BENZOlG.H.I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-CHLOROETHOXY)METHANE 

B!S(2-cHLOROETHYL)ETHER 

BlS(2-ETHYLHEXYL)PHTHALATE 

BUNLBENZYL PHTHALATE 

1 CARBAZOLE 

CHRYSENE 

CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 02 

UNFILTERED GROUNDWATER DATA 

WO-2GW30 WO-2GW31 WO-2GW32 WO-2GW-45 WO.2GW76 
, 

06m97 OtNof97 06112i97 06w97 06/11l97 II II 

SITE 02 SllE 02 SllE 02 SITE 02 SllE 02 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 02 

UNFILTERED GROUNDWATER DATA 

WO-2GW30 WO 2GW31 WO-2GW32 W02GW45 WO2GW76 

cfN2l97 06/10/97 o6lw97 06m97 06/l 1197 II II 

SllE 02 SIIE 02 SITE 02 SITE 02 SITE 02 

8U 2J 5u 5u 1 J NA NA 

6U 6U 5u 5u 5u NA NA 

6U 8lJ 5u 5u 5u NA NA 

6U BU 5u 5u 5u NA NA 

6U 6U 5u 5u 5u NA NA 

6U 8l-l - 5u SU 5u NA NA 

6U 6U 5u SU 5u NA NA 

6U 6U 5u 5u 5u I NA NA 

6U 6U SU SU 5u I NA NA 

6U BU 5u 5u 5u NA NA 

6U au 5u 5u 5u NA NA 

6U 6U 5u 5u 5u NA NA 

6U 8U 5u 5u 5u NA NA 

6U 6U 5u I 5u 5u I NA I NA 

6U 8U 5u 5u 5u NA NA 

1 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA 

0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA 

0.6 U 0.6 U 0.6 lt 0.6 U 0.6 U NA NA 

0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA 

0.6 U 0.6 U 0.8 u 0.6 u 0.6 u NA NA 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES balLI 

1 Dl-N-EKJTYL PHTHALATE 

1 DI-N-OCT-YL PHTHAIATE 

1 DIBENZO(A.HIANTHRACENE 

1 DIBENZOFURAN 

I- 
I HEXACHLOROBENZENE 

1 HEXACHLOROBUTADIENE 

I HEXACHLOROCYCLOPENTADIENE 

I HEXACHLOROiTHANE 

I INDENO(1.2.3-CDIPYRENE 

I ISOPHORONE 

I N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ENERGETICS (n/L) 



i 

CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 02 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO.2GW30 WO-2GW31 WO-2GW32 wo-2Gw4!i WO-2GW76 

COLLECTION DATE: 06112l97 06/10197 cm1m7 06m97 cw11197 II II 
LOCATION: SITE 02 SIIE 02 SIIE 02 SITE 02 SITE 02 

FIELD DUPLICATE OF: 

ENERGETICS &g/L) 

2-AMINO-4,6-DINITROTOLUENE 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA 

2-NITROTOLUENE 1.3 u 1.3 u 1.3 u 1.3 u 1.3 u NA NA 

3-NITROTOLUENE 13 u 13 u 1.3 u 1.3 u 1.3 u NA NA 

4-AMINO-2,6-DINITROTOLUENE 0.6 U 06 U 0.6 U 0.6 U 0.6 U NA NA 

QNITROTOLUENE 1.3 u 13 u 1.3 u 1.3 u 1.3 u NA NA 

HMX 26 13 u 13 u 10.1 1.3 u NA NA 

NITRO-BENZENE 06 U 06 U 06 U 0.6 U 0.6 U NA NA 

RDX 13 u 13 u 1.3 u 1.3 u 1.3 u NA NA 

TETRYL 1 3 UJ 1 3 UJ 1.3 UJ 1.3 UJ 1.3 UJ NA NA 

METALS (@L) 

ALUMINUM 6790 J 8460 16600 J 552 J lg60 NA NA 

ANTIMONY 2 UL 2u 2 UL 2 UL zu NA NA 

ARSENIC 2.7 2.6 U 24.6 2.6 U 2.6 U NA NA 

BARIUM 93.5 J 559 207 J 55.5 J 26 NA NA 



SAMPLE NUMBER: wo-2Gw30 

COLLECTION DATE: OW129? 

LOCATION. SllE 02 

FIELD DUPLJCATE OF: 

METALS (PgIL) 

CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 02 

UNFILTERED GROUNDWATER DATA 

WO 2GW31 

06/10/97 

SllE 02 

WO-2GW32 

06u97 

SITE 02 

II 

r- 

’ SELENIUM 2.5 U 16 U 1.6 UL 1.6 U 1.6 U NA NA 
SILVER 0.5 u 0.5 u 0.59 0.5 u 0.62 NA NA 

SODIUM 262000 3020 L 6ozoooO 209ooo 61700 NA NA 

THALLIUM 2.1 u 2.4 u 10.6 U 2.1 u 2.1 u NA NA 

VANADIUM 19.2 10.6 0.6 UL 0.95 1.6 NA NA 

ZINC 41 8 J 113 442 J 66.9 J 48.4 NA NA 

RCRA CHARACTERISTICS (mglL) 

REACTIVE SULFIDE I 0.07 u I 007 u I 007 u I 0.07 u I 0.07 u I NA I NA I 
MISCELLANEOUS PARAMETERS (mgn) 

NITRATE 111 0.56 17.4 1 42 0.05 u NA NA 

oRTHOPHOSPHATE 05 UR 0.5 UL 50 UR 0.5 UR 0.5 UL NA NA 

SULFATE 175 L 0.78 153 L 83.2 L 83.1 NA NA 



APPENDIX E 

SITE 3 - HISTORICAL DATA 

Phase I RI Summary Data 
Phase II RI Summary Data 
EM Survey Data 
Test Pit Logs 



Phase I RI Summary Data 



TABLE 3-3 
SITE 3 - PISTOL RANGE LANDFILL 

SEDIMENVSURFICIAL SOIL ANALYTICAL RESULTS 
(Phase I - 1989) 

Parameter 
TOTAL METALS: 

Cadmium 

Sampie Locations iDetection: 

i jSD1 / .73)2 j JSD.3 i 3SD6 I 3SLl j 3x2 j Limit Units 

-, 
0.78 
0.70 
030 
3.60 
050 
0.14 
10.0 

I 

m& i 
L- 

t- 

Chromium 
Copper 
Lead 
ZiIlC 

Mercury 
Chromium VI , U / U \ U j U 

I I I I 
I 

I I I 

SEMIVOLATILES: 
Phenanihrene 
Anthracene 

Di-n-Butylphthalate 
Fhtoranthene 

v-e 
Benzo(a)Anthracene 

chryse= 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 

Bew(a)Pyrene 
lndeno( 133-cd)Pyrene 
Dlbenz(a,h)Anthracene 

Benzo(g,hj)Perylene 

Iota: U - Not&taxed. 
L 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

me 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-i- 

-- 230 

-- 2300 
-- 2200 

VW 2300 
-- 2300 
we 2300 
-- zzoo 
-- 2200 
-- 1,100 

J - Compound is present but k.ss than the detection limit. 
X - EPA CLp crileria for txmGrmatioa not met but compound is pruaIL 

f:\u\mullen.m\woreport\phiI&c3tab\tbl3-3.wk1 29-Jul-92 



TABLE 3-S 

SITE 3 - PISTOL RANGE LANDFILL 

GROUNDWATER ANALYTICAL RESULTS 

(Phase I - 1989) 

Sampie Locations i Detection 
Parameter 3GWl7 I 3GW18 I 3GW19 1 3GW47 I Limit 

; 
Units 

TOTAL METAL!& 

Note: U - Not detected. 

f:\u\mullen.m\wxeport~hIlkbl3-5.ti1 29- Jul-92 



TABLE 35 
SITE 3 - PISTOL RANGE LAND- 

SURFACE WATER ANALY-I-ICAL RESULTS 
(Phase I - 1989) 

sampie Locations DCttctioEl 
Pammeter 3SW1 1 3SW2 1 3SW3 ( 3SW4 Lid units 

TOTAL METAIS: 
cadmium I U I U I U 

Copper 
iinc 

M=-Y U U U 
chromium VI U U U 

U 
U 

5.8 
U 

26.7 
0.22 

u 

5.0 a 
7.0 
3.0 
28.0 
3.0 
0.20 
10.0 

I 
FmdTERJzDMErAm: , 

cadmiuxa U U U U 5.0 w 
chromium U U U u 7.0 w 

5.9 7.5 3.8 6.4 3.0 w 
U U U U 28.0 dl 

zinc 42.2 26.2 30.8 19.1 3.0 w 
Mm U U 0.41 U 0.20 WIN 

cbfouJiumvI U U U U 10.0 WH 

PH 7.38 7.57 7.33 7.69 - au 

4280 5240 500 urrn 

I 23.9 24.8 28.0 25.8 8 u@ 

212 165 206 177 20 mdl. 

U U U 8 4 * 

VOLATILE ORGANICS U U U U w 

Note: U - Not detected. 





TABLE 3-4 

SITE 3 - PISTOL RANGE LANDFILL 

SEDIMENT/SURFICIAL SOIL ANALYTICAL RESULTS 

(PHASE II - 1991) 

Parameter 

Sample Locations DetFction 

! 3SDl 3SD2 ! 3SD3 i 3SD6 3sL3 3SL4 lLimit Units 

! 

‘OLATILE ORGANIC3 (1) 
-- i ugn<g 
-- 

I 
wh 

SEMIVOiATILES: . (1) 
Pheuanthrene 

Anthacene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrcne 
Benm(a)Anthracene 

chtyse= 
Benzo(b)Fluoranthene 

Benzo(k)Fluorantheae 

Benm(a)Pyrene 

Indeno( 1,2J-cd)Pyrene 

Dibenz(a,h)Anthracme 

Benzo(gJy’)Perylene 

-- 

-- 

-- 

-- 

-- 

VW 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

r -- 

-- 

-- 

-- 

em 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

me 

-- 

-- 

-- 

-- 

-- 

em 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

NOTES (1) lktecth limits #re based on % moisture detcrmi~. 
U - NotdctcctaL 
R - Ournthtion Rejected 
E - Quantitation ttimaud 

-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 
-- UE UE 

i 

-- 

-- 

-- 

we 

-- 

-- 

WV 

-- 

-- 

-- 

-- 

-- 

- 
29-Jul- 



TABLE 3-6 

SITE 3 - PISTOL RANGE LANDFILL 

GROUNDWATER ANALYTICAL RESULTS 

Parameler 

(PflASE II - 1991) 
-_I___ --- - .- 

Sample Locations Detection 
3GW17 1 3GWl8 1 3GW19 1 3GW47 1 3GW77 1 3GW78D 1 3GW78S -- Limit I Units _--_-..~ - --__ 

TOTAL METALS: 

Copper 
Lead 

Mercury 
Zinc 

R R R R 
98 78 62 661 

FILTERED METALS: 
Cadmium 
Chromium 

Copper 
Lead 

Mercury 
Zinc 

PCBs (1) 

VOLATILE ORGAfUe: 

LJ 
u 
33 
U 
R 
19 

U 

U U 
U U 
25 26 
U 3.1 

’ R R 
53 19 

U IJ 
2.7 U 
30 U 
9.1 U 
R R 

178 42 

U 

~- 
u 
U 
U 
U 
U 
18 

-~ 
U 

U 
U 
U 
U 
U 
14 

I 
___~ .~- 

5.0 
2.2 
II 
I.5 
0.2 
4.6 

Chlorobenzene 

NOTES: (1)lhe PCR colupu~d kr which values are @WI hcrc is AR 1260. 

(2)QuanWatcd from field dupliiate 

U - NW detected. 
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Test Pit Logs 



TEST PIT LOG 

PROJECT: ._._..,_, !4?!h?k . .._ ‘?t.~ . .._....................................~ . . . . . . . . . . . . . . . . . . . . . . . WX?lT NO.: s:.rJ 

PROJECi NO.: aafjs,. . . . . __ _. _. . DATE: . _. .$lfX... ._ . .._.... . . . . _ 
I 

LOCATION: ..,._ %!.t. ? .: . . . . !,S??!! ._.. !k%- (..q:b 611 ) . . I?. i? . . E!f?. . . . . . . . . . . . . . . . . . . . . . . . . . ..__._.._._.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

FIzt D GEOLOGiST: Q lh!l.n.?? __ ._. 1 .s -_ ..H)!!hk . . . . . . . . . . . . . . _..~ . . . . . . . . . . . . .._..... . . . . . . . . . . . . _.. c- . . . . 

MATERIAL DESCRlPTlON 

REMARKS 

(Soil Density / Consistency, Color) 3EPTtl 

lk.l 

REMARKS ?,f 14.5.; t.e?~ y 3’ .“‘3E . ..‘....._ L.:., P“C. _... .._.. . . . . . . . . . . . . . . . . . . . . . . . .._ 

. . . . . . . . . . ._.._....._................ . . . . . . . 
., ..... ..... ............ ....... ..... ....................................................................... 

....................... ........ ............. ............ ............................................................................... 

PHOTO LOG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TEST PIT 3 -WI . . . . . . . . . . . . . . . . . . . .._..__..........._..._.................._... 
._...,_...._.._._ . . . . . . . . . .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . :. PAGE . ...! . . . . OF !. ._ . . . . . . ,..... .._..............,................. . 



TEST PIT LOG fIAwIMJ#ZTON NUS 1 

I 

9 

PROJECT: WL’tfr?E- drtK ._ . .._ _.... ._..._. ,......... . .._._..._......._.,....... . . . . . . . . . . . . . ..:...........,........... TEST PIT NO.: 3 ;m 

PROJECT NO.: %!“lf: . . . . . . . . . . . .._._......_... DATE: . . %%k. .,__.__.__._..... I 

LOCATION: ,,_., ,!t.. I,Ja 04 5.k 3 . . . . . . . . . . . . . . . ...5 9 +I . . . . . . ..f............ . . . . ?!!!:!:?!a?-?. . . .ce?. :. . . . . . . ..,. . . . . . . . . . . ._ . . _. 

FIELD GEOLOGiST: ..p..h!!!?.t;r .___ b...F:..ti!.!!~k .._........_.._...,_,____...................................._...._..... 

3EPW 

197.’ 

MATERIAL DESCRIPTION 

ImoLOGY 

CHANGE I 
(Soil Density / Consistency, Color) 

REMARKS 

, 
l 

I 

. . . . . . ,..,_............_.__,.... 
...... ........................................................... 

... . . ...... ........... ......................................................................... .... 
.._. ._......,, ..,,..... . . . . . . . . . . . . . . . .._.....__..._._.._.............................................._. 

PHOTO LOG __...,....., :. . . . . . . . .._......_...._..__.__,... _............ 
TEST PIT . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._................... 

. . . .._....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._._................ 
PAGE ._....... OF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._......... 



TEST PIT LOG 

I 

I 

I 

I 

YROJECI-: ..!?.tt!r;...??!f ._.. _.._......,................. . . . . . . . . . . . . . .._....................... TESTPITNO.: _, _. ,_ 

)ROJECT NO.: =sT . . . . .._........................... DATE; __.... ‘3/6bH . . . . . . . . . . . . . . . . . . . . . . . . ..I 

sOCATION: _._,. 

:iELD CEOLOGiST: .‘...............‘......~‘...’ 

7 

IV 

.) 

I[ ?,: C:ors jemon ana I or Plan vmv 

REMARKS ..... “1’ CJfiJ .... ..t. 3.’ WA ? A:. ... .&4r ....................... _.............._...... . 
....... .......................................... 

;a -3 .................. ::::::&....& :::: SIITE 
.................................................... 

I: . 

. 

...................................... .... ..t 
PHOTO LOG ................ . ........ ........ .... .._............................................_ ...... TEST PIT 3 -7-p3; ........... ....... ......... .... .................. .... ........ .............................................................. 

. 

._..._........................ . . . . . . . . . . . . . . . . . . . . . . .._........................................... 
PAGE....! . . . . OF .I . . . . . . . . . . . . ._..,,...,_......... . . . . . ..~.... . . .._.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Phase I RI Summary Data 



TABLE 4-3 
SITE 4 - CHEhtICAL BURIAL SITE 

SOIL BORING ANALYTICAL RESULTS 
(Phase I - 1989) 

Parameter 

Slmplo Loc&ns 

4SBlA 4SBlB 4SB2A 4SB2B 4SB3A 4SB3B Detection 

(4G W52) (4GW52) (4GW48) (4GW48) (4GWSlS) (4GW5lS) Limit U&i 

TOTAL METALS: 
Cadmium 
Chromium 

copper 
Lead 

ZiJlC 

Chromium VI 

U U U U U 

16.4 8.3 12.2 4.4 6.0 

5.0 9.4 3.2 2.2 3.4 

5.3 U U U U 

2.6 0.90 5.6 1.8 1.4 

u U U U U 

0.57 
4.8 
1.5 
U 

1.7 
U 

0.50 
0.70 
0.30 
3.60 
0.50 
10.0 

-- 
PH 5.66 5.53 5.28 5.19 5.54 6.20 

TOC 492 U 492 672 615 691 loo 

TOX U 

1 

U U U u ~ U I5 

SEMIVOLATILE ORGANIC% 
d bis(2-ethylhexyl)phthalato -- -- U 86 IX 350 udkg 

lotes: A - Sample collected above lho water table. 
B - Sample collected in the sahrrated zone. 

U - NOI detected. 

J - Compound present but below detection limit. 
X - EPA CLP criteria not met for confirmation but compound is present. 

c \u\mullen.m\woreport\phll\tablesMe\tablo4-3.wkl 03-%-92 



TABLE 4-5 
SITE 4 - CHEMICAL BURIAL SITE 

GROUNDWATER ANALYTICAL RESULTS 
(Phase I - 1989) 

Detection 

‘IrYl’At. MIWAI.3 . ..----_ 

Chromium 

I~ll.‘lliwlil~ MI!‘I’AIS: . ..____-_ _____ I_~. - -- 
U 
U 
U 

U 
U 

87.0 

U 

7.M 

62.S 

- --_ 
36 
lJ 
U 

lJ 

14 
I45 

LJ __- 
5.90 

-__ 
2.7 
U 
U 
U 

U 

60.3 

U 

5.00 

U 

U 
U 

U 

U 

31.7 
U 

6.60 

14.4 

39.6 

312 

536 

2.9 
U 
U 

u 

u 

86.8 
tJ 

5.40 

25.2 

21.0 

228 

16,220 

Cadmium 
(‘hromiuru 

(‘OI’pc’ 

IrLllJ 

Mcrulry 

Zinc 

Chromium VI __-._-.._-___ 

..- f?!!--.--.- 
lnc ----_---_- 
‘NIX 

‘Ins -----___ 

U 
U 
U 
U 

0.27 

81.7 

U 

5.40 

438 A 
17.6 

285 

5,360 

U 
U 
u 
U 

U 

62.1 
U 

M-0 

13.3 

4.3 
U 
U 

U 

v 
2318 

U 

a60 

139 - 
tJ 

488 

7350 

2.6 
U 

18.6 

U 

U 

949 
U 

6.70 

19.3 

17.3 

330 

924.0 

U 3.0 
U 26.U 

U 0.20 

56.2 3.0 

U 10.0 

i 

5.50 -- 

.79.8 0.50 

472.0 8 

212 20 

31 m A 4 

.- - I - - - -EL 
23.6 

42.4 

87.2 

‘ISS ._ .--__- I 
l)I.A’Ill.t! OHGANICS: . -- --L------1 

L 

Ilcnzene 

(‘llloroforlll 

I.? - I )ichlorcx!hcnr 
Mc~hylcnc Chloride 

,I 2.1 -‘l’clr~chlorocthane 
‘liIlllrlK! 

‘I‘richlarculhene ..__..__---_-_-- 
SliMIV<mA’tlt.l’S: _.... ---------.__ 

Ilcnzoic Acid 

>(I - !i!!ry!!!~lyl~l’hrhalale _ ------. 

41 
U -__ 

291 U U U U U U U U 

71 U U U U 61X U U U -- 
N~IICS: U - NOI delw~ed. 

J - (‘on~pl~~~d is prrscnl hut less than Ihe dclrclion limit. 

X - WA (3 J’crilcria for confirmalion not n1c1 but COIII~OUII~ is ~WS~III. I:\~r\r~~uttcr~.r~~\worel~r~~hlt\tablcCi~e\lul~l~4 -5.wkl 7-29-92 
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TABLE 4-4 

SITE 4 - CHEMICAL BURIAL SlTE 

SURFACE SOIL ANALYTICAL RESULTS 

(-PHASE II - 1991) 

Parameter 
Sample Locations Detccuon 

4SLl 4sL2 Limit units 

TOTAL METAL!% 

Acttone j:.~.~~::~::::::;:::.:::.: :.:.:.:.:.:.:.:::::::'i.:: :'::::"::::~,~.~:~:,: :... 
Methylene Chloride 

:.:j:= .+: :.>:. ::::::~:.:~~::::j.:~ :::::::~i::‘.‘:::::‘:! .,... A.. i,.... . . . . . . ..-.._. . . . .._............. 
Trichlorocthene 

p?; ,,.;~::::i’:::i::~~.f U E .<~~::;i;;i; 
&&, Di&fi& 

l,l,l-Tfi&lo~~ 

bis(2-ethyhexyl)tc 

NOTES: (1) Detection limits are based on $6 moisture determination. 
U - Not detected. 
E - Quamitrtion Estimated 

I 

OS-Jun-92 



TABLE 4-6 
SITE 4 - CHEMICAL BURIAL SITE 

GROUNDWATER ANALYTICAL RESULTS 
(PHASE U - 1991) 

I Samplo Locrtions Detection 
Parameter KIWII 1 UJWIIA 1 4~~12 1 40~13 1 4GWlS 1 4OW48 I4OW49D I4OW49S 1 SOWS0 1 4aWSt 1 4QW52 Limit Unit! 

TOTAL METALS: 

Cadmium I u t tJ t--.-x-T i&, . . . . ..x...‘. tJ U U U U U 50 vJ”- .x”-.pif .&y;;::. . . . . . >... 

I 

42 II u 9.5 6.3 U 2:2 u8n 
Ii50 20 I s* I ?2 I u I u I 24 I! ulln 
96 ~;;:;~:~j~~~$:I 9.9 ~,&~;j@&t 2.4 1 2.8 1 3.6 I.~~~j~~~iiI u I ..g:~ji:~..::,:i:~ ,,,.,,,.,;i,.,l!,!, ). 1 I.5 u8n 

Chromium 

Copper 
‘-4 

Mercury 

3.9 
tJ 

3.2 
PR 

tJ 
U 

2.3 
R ‘I. 

ZhC I~l4Q..&p1 ..:::q y;, &; <.& 12 1 21 1 46 1 45 1 6.0 1 37 1 52 1 71 1 56 1 4.6 1 ~8” 

FILTERED METALS: 

Cadmium U U U U U U U U U U U U 5.0 “8fi 
Chromium U U 0 U U U U U U U U U 2.2 urn 

Copper U U U tJ U U U U U U U U II u6fl 
Lead U U 0 U U U U U U U U 0 I.5 ul4” 

Mercury R R PR PR R R R R R R R R 0.2 “Rfl 
zinc 6.0 18 418 41 22 a.0 lo4 I6 42 46 I8 2s 

Pcm fib Ill IU IU IU IU IU IU IU 
1 4.6 1 4 

I - I I I I I I u I u 1 u I u I I urn 

VOLATILE OROANICS: 
Bcnzcnc 

Chloroform 

Mcthylcnc Chloride 

l.l.2,2-Tctrachlorodhmc 
Tctrechlormhcnc 

Tolucnc 
Trichlorocthcnt 

Acdone 
I, I, I-Trichlorocthanc 

I, I .2-Trichlorocthane 

I .2-Dichlorocthcnc (Total) 

I ,2-Dicbloroethanc 

Chlorobctucnc 

Vinyl Chloride 
2-Butnnonc 

Elhylbcnzcnc 

m k p xylenu 

o-xylcnc 

SEMIVOLATILES: 

u 
U 

R 

0 
U 

U 
U 
U 
U 

U 

U 

U 

U 

0 
tJ 

U 

U 

U 

U 

u 

R 

0 
u 

U 
U 
R 
U 

U 

U 

U 

U 

U 
u 

U 

U 

U 

U 

U 

4 

U 
U 

U 
U 
U 
U 

U 

U 

U 

U 

U 
U 

U 

U 

U 

Bcnzoic Acid U R R U U R U U SO ugn 
b&(2-Ethylhcxyl)Phthxlate U R R U U R U U IO u6n - 

nom: (11 ~ICl~rffor~r)urm(irrbnbAaI)U. 
U-Rdn. 
E - Qudiwior Edmeted 
F. guaiwla IeiRxd. 



TABLE 4-6 (CONTINUED) 
SITE 4 - CHEMICAL BURIAL SITE 

GROUNDWATER ANALYTICAL RFi%fLT’!?+ 
(PHASE U - 1991) 

Samplo Location8 Dotoction c 
P8rrmetcr 4PZ?9(2)1 4OW60 (4UW#lDI 4UWMS 1 4C3W82 Limit units 

TOTAL METMS: 
CCdfUlUlU U U U U 7.0 SO ugn 

ChlIllUlli U 26 2.3 f@. ; I ‘@g 45 212 “a” 

Cowr U I37 I9 B u6n 
Lad 0 I2 U .:&qp$~ &;;; ?;:?j;!;:i;. 

:;;;;;3:a* .\ :::g+,>. 
“. : 

PR PR PR 
..:.: $?.)a . . . . . 

1 
,$$$$>:: “6” 

Mercury PR 0.2 u6n 

zinc 32 79 I4 167 666 4.6 urrn 

FILTERED MEI’ALB: 

Cadmium U 0 U U U 5.0 u6n 

Chromium U U 0 U U 2.2 “6” 

Cow- U U 0 U U II 4 
Lecd U U U U U IS ua” 

Mercury R R R R U 0.2 4 

zinc 74 26 42 44 45 4.6 4 
Pctk (I) U U U U U 1.0 “6” 

VOLATlLE ORCIANICS: 
Bulzene I 1 

Chloroform 

Mcthylcne Chloride 

, l,2,2-TancNoroebne 
TarecNorocthatc 

Tolucne 
TricNorodhcnc 

Acdonc 
I, I, I -TrIchlorodhane 

I, I ,2-TricNoralbeno 

Vinyl Chloride 

I ,2-DicNormc 

CNorobcnzcne 

2,-DicNorodhcse (Tocll) 
2-Butanone 

E!!lylbCnZelW 

m k p rylcrler 

5 
5 
5 
5 
5 

: 
IO 
5 

5 

IO 

5 

5 

5 
IO 

5 

5 

5 

--GF-- “6” 
u6n 
4 
ugn 
ugn 
urn 
“6” 
u6n 
ugn 
Ugfi 
4 
u6n 
4 
u6n 
u6n ._- 1 -0 
U6n 

R 50 4 
t R IO “g/l I 



Design Verification Study - Soil Results 
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TABLE 2-5 

SITE4 
CHEMICAL BURIAL AREA 

DVSAP PCB FIELD SCREENING RESULTS 
NSWC - WHITE OAK 

SUBSURFACE SAMPLES 

SAMPLE 
Aroclor 1260 Aroclor 1260 Aroclor 1260 

< 0.4 ppm > 0.4 ppm; < 4.0 ppm > 4.0 ppm 
I I I 

04-SBOl-1216 X 

04-S803-1214 X 

04-SBO4-1214 X 

04-SB07-1822 X 

04-S808-0809 X 

04-S809-0809 X 
04-SBl O-0708 X 

04-SBl l-0809 X 

04-S814-0506 X 

04-S615-0812 X 

04-S818-1012 x 

1 04-S819-1012 ( X I 

0695 16/P 2-41 

FCBSITEI.XLS 

cl-01~ 



HREM Survey Results 
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Groundwater Sampling Analytical Results 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO.IGW 10 WO 4GWll WO 4GWliA wo4Cw12 wo-4Gw13 wo-4Gwt5 wo4Gw48 

COLLECTION DATE: 06xm7 06113i97 oEim97 06nj5/97 cl6mm7 aimw 06104197 ‘ 

LOCATION: SITE 04 SllE 04 SllE 04 SllE 04 SITE 04 SITE 04 SITE 04 

FIELD DUPLICATE OF: 

VOLATILES &g/L) 

1 ,I ,l-TRICHLOROETHANE 1 u 1 u IU 1u 1u 1 1u 

1 ,1,2,2-TETRACHLOROETHANE 1 u 1 u 1 u tU 2 42 1U 

1 ,1,2-TRICHLOROETHANE 1 u 1 u 1 u 1u IU 1u 1u 

1 ,l-DICHLOROETHANE 1 u 1 u 1 u 1u IU 1u 1U 

l,l-DICHLOROETHENE 1 u 1 u 1 u 1 u IU 1U 1u 

1,2 DICHLOROBENZENE 1 u 1 u 1 u 1 u IU 1U IU 

1.2.4 TRICHLOROBENZENE 1 u 1 u 1 u 1u 1u IU 1lJ 

1,2-DIBROMO-3GlLOROPROPANE 1 u 1 u 1 u IU 1u IU 1u 

1 ,ZDIBROMOETHANE 1 u 1 u 1U 1U 1u 1u 1u 

1,2-DICHLOROETHANE 1 u 1 u 1 u 1u 1U 2 IU 

1,2-DICHLOROPROPANE 1 u 1 u 1 u 1 u IU 1u IU 

1,3 DICHLOROBENZENE 1 u 1 u 1u 1 u IU IU IU 

1,4 DICHLOROBENZENE 1 u 1 u 1 u 1 u 1u 1u IU 

2-BUTANONE 5 UR 5 UR 5 UR 5 UR !i UR 5 UR 5 UR 

2-HEXANONE 5U 5L.l 5U 5u 5U 5U 5lJ 

QMETHYL-2-PENTANONE SU 5U 5U 5U 5u 5U 5u 

ACETONE 5 UR 7J 5 UR 5 UR 5 UR 5 UR 5 UR 

BENZENE 1u 8 1 u 1u 1u IU 1u 

BROMOCHLOROMETHANE 1u IU 1U IU 1u 1u 1u 

BROMODICHLOROMETHANE 1u 1u 1U IU IU 1u 1u 

1u IU IU 1u 

BROMOMETHANE 1 u 1u 1U 1u IU 1u IU 

CARBON DISULFIDE IU 1 u IU 1u 1u 1u 

f’aD3ny TET~ArUl flRlllF V”,, “I I. s*....--...-- 1 1 U ! 1 u I J:: 1 u IU 1u IU 

CHLOROBENZENE 1u 1 1 u 1 u IU 1u 1u 

CHLOROETHANE 1 u 1 u 1u 1u 1u 1u 1u 

CHLOROFORM 1u 1u IU 1u 1u IU 1 

CHLOROMETHANE 1u 1U 1u 1U 1u 1u IU , 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO 4GWlO WO.4GWll WO-4GWllA WO-4GW12 wo4Gw13 wo-4Gw15 WCdGW4fl 

COLLECTION DATE: 06m597 06/13/97 06lo4197 06m5l97 ml 06m97 o6w91 

LOCATION. SllE 04 SllE 04 SIIE 04 SITE 04 SITE 04 SITE 04 SITE 04 

FIELD DUPLICATE OF 

VOLATILES #g/L) 

CIS-1.2-DICHLOROETHENE 1 u 1 u 1 u 1 u 9 1u 1u 

CIS-1,3-DICHLOROPROPENE 1 u 1 u 1u 1u IU IU IU 

DIBROMOCHLOROMETHANE 1 u 1 u 1u 1 u 1 u IU IU 

ETHYLBENZENE 1 u 1 u IU 1u 1 u IU 1u 

METHYLENE CHLORIDE 2u 2u 2u 2u 2u 2u 2u 

STYRENE 1 u 1 u 1 u 1 u 1 u 1u 1u 

TETRACHLOROETHENE 1 u 1 u 1 u 1 u 1 u 1u 3 

TOLUENE I u 1 u 1 u tu tu IU 1u 

TRANS-1,2-DICHLOROETHENE 1 u 1 u 1 u tu 1 u IU 1u 

TRANS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 1 u 1 u 1u IU 

TRICHLOROETHENE 1 u 1 u 1 u 1u 56 83 300 

VINYL CHLORIDE 1 u 1 u tu tu 2 1u 1u , 

XYLENES, TOTAL 1 u 1 u 1 u 1 u ,l u IU 1u 

SEMIVOLATILES (w/L) 

1,2,4-TRICHLOROBENZENE SU 6U 6U 5u 5U 5u 6U 

1 ,ZDICHLOROBENZENE 5U 6U 6U 5U 5u 5u 6U 

1,9DICHLOROBENZENE 5u 6U 6U 5U 5U 5u 6U 

1 ,QDICHLOROBENZENE 5U 6U 6U 5U 5u 5U 6U 

2,2’-OXYBIS(l-CHLOROPROPANE) 5U 6 UJ 6U 5U 5U 5u 6U 

2,4,5-TRICHLOROPHENOL 21 u 24 u 23 U 21 u 21 u 22 u 22 u 

2,4,6-TRICHLOROPHENOL SU 6U 6U 5U 5U 5U 6U 

2,4-DICHLOROPHENOL 5U 6U 6U 5u 5U 5u 6U 

2&DIMETHYLPHENOL 5u 6U 6U 5U 5u 5U 6U 

2,QDINITROPHENOL 21 u 24 U 23 U 21 u 21 U 22U 22u . 

2,4-DINITROTOLUENE 5U 6U 6U 5U 5U 5U 6U 

2,SDINITROTOLUENE 5U 6U 6U 5U 5U 5U 6U 

2-CHLORONAPHTHALENE 5LJ 6U 6U SU 5U 5U 6U 

2-CHLOROPHENOL 5u 6U 6U 5U 5U 5U 6U 



SEMIVOLATILES @g/L) 

1 QBROMOPHENYL PHENYL ETHER 

1 QCHLORO-3-METHYLPHENOL 

1 QCHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 

QMETHYLPHENOL 

4-NITROANILINE 

QNITROPHENOL 

1 ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZOIG.H.IIPERYLENE 

1 BENZOIKIFLUORANTHENE 

1 BIS12-CHLOROETHOXY)METHANE 

CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 04 

UNFILTERED GROUNDWATER DATA 

WO.4GW 10 WO-4GWll WO4GWilA wo-4Gw12 wo-4GWl3 wo-4Gw15 WOAGWI 
I 

cant97 06/13/97 06Kt4l97 ci6nm7 ct6mtw 06ro5/97 ax@7 
SllE 04 SllE 04 StlE 04 SITE 04 SITE 04 SITE 04 SITE 04 

5U 6U 6U 5u .5u 5u 6U 

5u 6U 6U 5U 5u 5u 6U 

21 u 24 U 23 U 21 u 21 u 22 u 22U 

5u 6U 6U su 5u 5u 6U 

5u 6U 6U 5u 5u 5u 6U 

21 u 24 U 23 U 21 u 21 u 22 u 22U 

21 u 24 U 23 U 21 u 21 u 22 u 22U 

5U 6U 6U 5u 5u su 6U 

5u 6U 6U 5u 5u 5u 6U 

5U 6U 6U 5u 5u su 6U 

5u 6U 6U 5u 5u 5u 6U 

SU 6U 6U 5u 5u 5u 6U -. 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: 
COLLECTION DATE: 
LOCATION. 

FIELD DUPLICATE OF: 

WO.4GW 10 WO.4GWt 1 WO-4GWllA wo4Gw12 wo4Gw13 wo4Gw15 wo4Gw48 

06Knl97 ffiKXJ7 m/04/97 Lwcn/97 fFxJ&w 06105197 c6lo4l97 

SllE 04 I;ilE 04 SITE 04 SITE 04 SITE 04 SITE 04 SITE 04 

SEMNOLATILES @g/L) 

DI-N-BUTYL PHTHALATE 6U 6U 7u 5u 2u 6U 6U 

Dt-N-OCTYL PHTHALATE 5u 6U 6U 5u 5u 5u 6U 

DlBENZO(A,H)ANTHRACENE 5u 6U 6U 5u 5u 5u 6U 

DIBENZOFURAN 5u 6U 6U 5u 5u 5u 6U 

DIETHYL PHTHALATE SU 6U 6U 5u 5u 5u 6U 

DIMETHYL PHTHAtATE 5u 6U 6U 5u 5u 5u 6U 

FLUORANTHENE 5u 6U 6U 5u 5u su 6U 

FLUORENE 5u 2J 6U 5u 5u 5u 6U 

HEXACHLOROBENZENE 5u 6U 6U 5u 5u 5u 6U 

HEXACHLOROBUTADIENE SU 6U 6U SU 5u 5u 6U 

HEXACHLOROCYCLOPENTADIENE SU 6U 6U 5u 5u 5u 6U 

HEXACHLOROETHANE 5u 6U 6U 5u 5u 5u 6U 

tNDENO(1,2,3-CD)PYRENE 5U 6U 6U su 5u su 6U 

ISOPHORONE 5U 6U 6U 5u 5u 5u 6U 

N-NITROSO-DI-N-PROP’LAMINE 5u 6U 6U 5u 5u 5u 6U 

N-NITROSODIPHENYLAMINE 5u 6U 6U 5u 5u 5u 6U 

NAPHTHALENE 5u 6U 6U su 5u 5u 6U 

NITROBENZENE 5u 6U 6U 5u 5u 5u 6U 
PENTACHLOROPHENOL 21 u 24 U 23 U 21 u 21 u 22 u 22 u 

PHENANTHRENE 5u 6U 6U 5u 5u 5u 6U 

PHENOL 5u 6U 6U 5u 5u 5u 6U 

PYRENE 5u 6U 6U 5u 5u 5u 6U 

ENERGETICS (pgk) 
1,3,5-TRINITROBENZENE 06 U NA 0.6 U 0.6 U NA 0.6 U 0.6 U 
1,3-DINITROBENZENE 0.6 U NA 0.6 U 0.6 U NA 0.6 U 0.6 U 
2,4 DINITROTOLUENE 06 U NA 0.6 U 0.6 U NA 0.6 U 0.6 U 
2,4,6-TRINITROTOLUENE 0.6 U NA 0.6 U 0.6 U NA 0.6 U 0.6 U 1 

2,6 DINITROTOLUENE 0.6 U NA 0.6 U 0.6 U NA 0.6 U 0.6 U J 



CT0 213 
NSWC WHITE OAK, MO: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 
FIELD DUPLICATE OF: 

wo-4Gwto WO 4GWll WOdGWllA wo4Gw12 wo-4Gw13 wo-4Gw15 wo-4Gw48 
06/05/97 w13/97 ofmm? otjleza7 tzmxf97 m7 08mu97 
SITE 04 SllE 04 SllE 04 SITE 04 SITE 04 SITE 04 SITE 04 

ENERGETICS @g/L) 

2-AMINO-4,6-DINITROTOLUENE 06 U NA 0.6 U 0.6 U I NA 0.6 U 0.6 U 

2-NITROTOLUENE 13 u NA 1.3 u 1.3 u NA 1.3 u 1.3 u 4 
3-NITROTOLUENE 1.3 u NA 1.3 u 1.3 u NA 1.3 u 1.3 u 

4-AMINO-2,6-DINITROTOLUENE 06 U NA 06 U 0.6 U NA 0.6 U 0.6 U 

4NITROTOLUENE 13 u NA 1.3 u 1.3 u NA 1.3 u 1.3 u 

HMX 13 u NA 13 u 1.3 u NA 1.3 u 1.3 u 

NITRO-BENZENE 06 U NA 06 U 06 U NA 0.6 U 0.6 U 

RDX 13 u NA 1.3 u 1.3 u NA 1.3 u 1.3 u 

TETRYL t3u NA 1.3 u 1.3 u NA 1.3 u 1.3 u 

ALUMINUM 620 U 7430 J 2380 J 109OJ 1750 J 467 u 11506 J 

ANTIMONY 2u 5c 6.5 2u 2u 2u 2u 

ARSENIC 2.6 U 7.2 2.6 U 2.6 U 2.6 U 2.6 -U 7.5 

BARIUM 63.3 J 177 J 332 J 60.9 J 30.1 J 102 J 64.1 J 

BERYLLIUM 0.3 UL 0.3 u 0.3 u 0.36 U 0.3 u 0.3 u 0.64 u 

CADMIUM 0.42 U 1.9 J 6.1 0.69 U 1.7 0.53 u 1.2 

CALCIUM I-~ 109OWJ 76100 J I 79100 J I 11406 J I 135OOJ I 4466tIJ I 244D6J 

CHROMWM 7.3 J 10.1 L 50.6 J 8.6 J 6J 4.6 J 51.2 J 

I COBALT I 06 U I 25 I 7.5 I 16.8 , I ..- I _~._ 

COPPER I 4.3 u ! 24 J ! 507 3 ! 7.5 u ! 6.9 U ! 5.4 u ! 26.5 J 1 
CYANIOE 

IRON 

LEAD 

MAGNESIUM 
MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

14.2 5u 10.5 9.3 5.1 

1280 K 51300 3346 K 11900 K 45WK 

1.1 u 12.6 10.2 J 2.9 J 2.6 J 

11500 J 
_---- 
ixwu .I 6630 J 9?50 J 53% J 

35.8 U 1260 J 370 J 941 J 457 J 

0.43 u 0.19 0.72 3.7 2 

2.2 u 0.9 UJ 76 J 6.2 U 6.5 U 

3300J 3680 J 4110 J 17M J 195DJ 

30.6 15.5 

502 K 24200 K 

1.2 J 15.6 J 

13000 J 336gJ 

219 J 261 J 

0.6 0.36 u 

6U 29J 

29305 26ooJ 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO 4GW 10 wo-4GWll WO.4GWllA wo-4GWlZ wo4Gw13 WCMGWIC WOAGW48 

COLLECTION DATE: cwow? 06l13l97 OEw97 06Kna7 06lwt97 06ail97 o6mm 

LOCATION: SIIE 04 SITE 04 SITE 04 SITE 04 SITE 04 SITE 04 SITE 04 

FIELD DUPLICATE OF: 

METALS @g/L) 

SELENIUM 1.6 U 6.1 u 2.9 u 3.4 u 1.6 U 1.6 U 7.6 u 

SILVER 0.5 u 0.5 u 2.9 0.5 IJ 0.5 u 0.6 u 0.66 

SODIUM 4070 u 6160 L 3696 7150 4350 6346 3330 

THALLIUM 2.1 u 3.7 u 2.1 u 2.1 u 2.1 u 2.1 u 2.1 u 

VANADIUM 1.7 L 26.7 7.3 3.6 7.5 1.5 46 

ZINC 23 J 124 J 1120 J 22.3 J 5.5 u 36.3 J 36.6 J 

RCRA CHARACTERISTICS (mg/L) 

REACTIVE SULFIDE I 007 u 1 0.07 u I 0.07 u I 0.07 u I 0.07 u I 0.07 u I 0.07 u 1 
MISCELLANEOUS PARAMETERS @q/L) 

NITRATE 1 65 J 0.07 0.49 J 0.2 J 0.25 J 1.09 J 0.33 J 

ORTHOPHOSPHATE 05 UL 05 UR 0.5 UL 0.5 UL 2.5 UR 0.5 UL 0.5 UL 

SULFATE 604 L 91 6 L 11.4 L 59.9 L 22.9 31.2 L 6.03 L 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO-4GW49D wo.4Gw49s WO.4GW50 wo-4Gw51s woAGw52 wo4Gw79 WCUGWBO 

COLLECTION DATE: O&w97 06im97 Omm97 cxx6l97 06Km7 oMl4191 06105197 

LOCATION: SITE 04 SllE 04 SITE 04 SITE 04 SUE 04 SITE 04 SlliO4 

FIELD DUPLICATE OF: 



CT0 273 
NSWC, WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO 4GW49D WO.4GW49S WO.4GW50 wo-4Gw51s wo-4Gw52 wo-uw79 wo4Gw90 

COLLECTION DATE. cwo3191 otxm7 06103197 06a97 06m97 06m97 mm97 

LOCATION: SllE 04 SllE 04 SllE 04 SITE 04 SITE 04 SITE 04 SITE 04 

FIELD DUPLICATE OF: 

VOIATILES @g/L) 

CIS-1.2-DICHLOROETHENE 1 u 1 u 60 J 1 u 1u 6 5 

CIS-1 ,I-DICHLOROPROPENE 1 u 1u 1 u 1u 1u 1u 1u 

DIBROMOCHLOROMETHANE 1 u 1 u 1u 1lJ 1u 1u 1u 

ETHYLBENZENE 1 u 1 u 1u 1u 1u 1u 1u 

METH,YLENE CHLORIDE 2u 2u 2u 2u 2u 2u 2u 

STYRENE 1 u 1 u 1 u 1 u 1u 1u 1u 

TETRACHLOROETHENE 1 u 1 u 5 1u 1 u 1u 2 

TOLUENE 1 u 1 u 1u 1u ‘1 u 1u 1u 

TRANS-1,2-DICHLOROETHENE 1 u 1 u 1 u 1 u 1u 1u 1u 

TRANS-1,SDICHLOROPROPENE 1 u 1 u 1u 1u 1u 1u 1u 

TRICHLOROETHENE 1 u 1 u 1110 1 u 1U. 110 61 

VINYL CHLORIDE 1 u 1 u 3 1 u 1u 1u 1u 

XYLENES, TOTAL 1 u 1 u 1 u 1u 1u 1u 1u 

SEMIVOIATILES (pgk) 

1 ,Z+TRICHLOROBENZENE SU 5U 5u 5U 5U 5U 5U 

1 ,ZDICHLOROBENZENE 5U 5lJ 5u 5u 5U 5U 5U 

1,3-DICHLOROBENZENE 5u SU 5U 5U 5U 5U SU 

1 ,QDICHLOROBENZENE 5u 5U 5u 5u 5U 5u 5U 

2,2’-oxYBlS(l-CHLOROPROPANE) 5u 5U SU 5U 5u 5u 5U 

2,4,5-TRICHLOROPHENOL 22 u 21 u 21 u 21 u 21 u 21 u 21 u 

2,4,6-TRICHLOROPHENOL 5lJ 5u 5u 5U 5u SU SU 

2,QDICHLOROPHENOL 5u 5u 5u 5u 5U 5U 5u 

2,4-DIMETHYLPHENOL 5U 5u 5U 5u 5U 5U 5U 

2,CDINITROPHENOL 22 u 21 u 21 u 21 u 21 u 21 u 21 u 

2,4-DINITROTOLUENE 5u 5u 5u 5u 5u 5U 5U 

2,6-DINITROTOLUENE \ 5u 5U 5U 5U 5u SU 5U 

2-CHLORONAPHTHALENE 5u 5u 5u SU 5u 5U 5u 

2-CHLOROPHENOL 5u 5U 5U 5U 5u 5u 5U 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO.4GW49D wo-4Gw49s wo-4Gw50 wo4Gw51s WOAGW52 wo-uw79 WWGW&l 

COLLECTION DATE: c6103l?I7 &xl3i97 otx3l97 061)6/97 G6m97 wmi97 06ro5/97 
LOCATION: SITE 04 SllE 04 SITE 04 SITE 04 SITE 04 SITE 04 SITE 04 
FIELD DUPLICATE OF: 

SEMIVOLATILES &g/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3.3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

CBROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 

9 
5u SU 5u 5u 5u 5u 5u 

5u SU 5u 5U 5u 5u su 

22 u 21 u 21 u 21 u 21 u 21 u 21 u 

SU SU 5u 5u 5u 5u 5u 

5u 5U 5u SU 5U 5u su 

22 u 21 u 21 u 21 u 21 u 21 u 21 u 

22 u 21 u 21 u 21 u 21 u 21 u 21 u 

5u 5u 5u 5u 5u 5u su 

SU 5u 5u 5u 5U su 5u 

5U 5u 5u 5U 5u 5u 5U 

5u 5u 5u 5U 5u 5u 5u , 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 
-l 

WO-4GW49D WO 4GW49S WO-4GW50 WO-4GW51S WO-4GW52 wo-4Gw79 WO-4GW90 

06mr37 oFdo3f97 06m3197 oml97 06106197 oEma7 ocQ5i97 

SllE 04 SIIE 04 SHE 04 SITE 04 SITE 04 SITE 04 SITE 04 

SEMIVOLATILES &g/L), 

DI-N-BUl-YL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,Z,J-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ENERGETICS @g/L) 
1,3,5-TRINITROBENZENE 

1,3-DINITROBENZENE 

2,4 DINITROTOLUENE 

2,4,6-TRINITROTOLUENE 

2,6 DINITROTOLUENE 

6U 5u 9u 3u 5u 3u 9u 

5u 5U 5u 5u 5u SU 5U 

5u 5u 5u 5u 5u 5U su 

5u 5u 5u 5u 5u SU 5u 

5u 5u 5U 5u 5u 5u 5u 

5u 5u SU SU 5u 5u 5u 

5u 5U SU 5u 5u 5u 5U 

5u 5u SU SU 5u 5u 5u 

SU 5u 5u 5u 5u 5u 5u 

5u SU SU 5u 5u 5u su 

5 UJ 5 UJ 5u 5u 5u 5u 5u 

5u 5U SU 5u 5U 5u 5u 

5u 5u 5u 5u su su 5u 

5u 5U 5u 5u su 5u 5u 

5u 5u 5u 5u 5u 5u su 

5u 5u 5u 5u SU 5u su 

5u 5u 5u 5u 5u 5u SU 

5u 5u 5u 5u 5u 5u 5u 

22 u 21 u 21 u 21 u 21 u 21 u 21 u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u su 5u 

5u 5u 5u 5u 5U 5u su I 

0.6 U 0.6 U 0.6 U NA NA 0.6 U 0.6 U 

06 U 0.6 U 0.6 U NA NA 0.6 U 0.6 U 

0.6 U 0.6 U 0.6 U NA NA 0.6 U 0.6 U 

0.6 U 0.6 U 0.6 U NA NA 0.6 U 0.6 U 

0.6 U 0.6 U 0.6 U NA NA 0.6 U 0.6 U 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WOAGW49D WO-4GW49S WO.4GW50 wo-4Gw51s wo-lGw52 wo4Gw79 

COLLECTION DATE. oEm97 c&/03/97 o&o3197 m7 06fw97 tKml97 

LOCATION: SllE 04 SIIE 04 SITE 04 SITE 04 SITE 04 SITE 04 
FIELD DUPLICATE OF: 

WWGW90 

am/97 II SITE 04 

ENERGETICS @g/L) 

2-AMINO-4,6-DINITROTOLUENE 06 U 0.6 U 0.6 U NA NA 0.6 U 0.6 U 

2-NITROTOLUENE 13 u 1.3 u 1.3 u NA NA 1.3 u 1.3 u 

3-NITROTOLUENE 1.3 u I.3 u 1.3 u NA NA 1.3 u 1.3 u 

4-AMINO-2,6-DINITROTOLUENE 06 U 06 U 0.6 U NA NA 0.6 U 0.6 U 

QNIT’ROTOLUENE 13 u 13 u 1.3 u NA NA 1.3 u 1.3 u 

t1MX 13 u 13 u 1.3 u NA NA 1.3 u 1.4 

NITRO-BENZENE 06 U 06 U 06 U NA NA 0.6 U 0.6 U 

RDX 13 u 13 u 1.3 u NA NA 1.3 u 1.3 u 

TETRYL 13 u 13 u 13 u NA NA 1.3 u 1.3 u 

1350 J 166 J 1360 1730 J 667 J I 11 u 704 J 

2u 

METALS &g/L) 

ALUMINUM 

MAGNES!UM 

MANGANESE 

MERCURY 

NICKEL 

12700 

(1 

4070 J 5310 J 595oJ 11600 J 365oJ ___-.- 
26.5 J 174 J 147 J 315 J 193 J 

0.54 1.6 4 4.4 1 

11.3 J 14.3 J 65 J 6.2 U 29.2 J 

203OJ 204DJ 2130 J I 5890 K I 2670 K I 134DJ I 609OJ I POTASSIUM 



CT0 2r3 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

WO.4GW49S 

06x13/97 
SllE 04 

wo-4Gww wo4Gw51s wo4Gw52 wo4Gw79 wo-4GwBo 

lMm197 06m97 m7 06104197 06105197 

SllE 04 SITE 04 SITE 04 SITE 04 SITE 04 

METALS @g/L) 

SELENIUM 46 J 1.6 U 1.6 U 5.6 u 6.2 u 1.6 u 3.1 u 

SILVER 05 u 0.5 u 0.5 u 0.5 u 0.51 0.5 u 0.54 

SODIUM 21600 12Om 4350 12000 6240 12500 65200 

THALLIUM 2.1 u 21 u 2.1 u 2.1 u 2.1 u 2.1 u 2.1 u 

VANADIUM 74 J 3.1 J 3.9 11.1 6.7 0.6 u 5.7 

ZINC 329 60 4 263 J 10.1 u 12.6 U 16.7 .J 22.1 J 

RCRA CHARACTERISTICS (IngIL) 

REACTIVE SULFIDE I 008 u I 006 U I 007 u I 0.07 u I 0.07 u I 0.07 u I 0.07 u 1 
MISCELLANEOUS PARAMETERS @g/L) 
NITRATE 019 L 079 L 006 J 0.5 J 0.5 J 0.52 J 0.54 J 

ORTHOPHOSPHATE 05 UL 05 UL 05 UL 5 UR 5 UR 0.5 UL 0.5 UL 

SULFATE 122 L 525 L 12.7 L 32.5 30.1 56L 11.6 L 



SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 04 

UNFILTERED GROUNDWATER DATA 

WO-IGWBID WO.4GWBlS 

OMQl97 06103I97 

SIIE 04 SllE 04 

WO-4GW62 

cmrn197 
SIIE 04 

wo-4PZ69 

06111197 

SITE 04 

WO-BGW 16 

LX/lo/97 II 
SITE 04 



CT0 2t3 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO-4GWBID WO-4GW81S WO4GW82 wo-4Pz69 WO.BGW16 
COLLECTION DATE. 06Km7 06m97 06/05/9? 06/11/97 06110197 II II 
LOCATION: SllE 04 SllE 04 SITE 04 SHE 04 SITE 04 
FIELD DUPLICATE OF: 

VOLATILES @g/L) 

CIS-1,2-DICHLOROETHENE 1 u 2 1 u 2 1u NA NA 

CIS-1.3-DICHLOROPROPENE 1 u 1 u 1u 1u 1u NA NA 
DIBROMOCHLOROMETHANE 1 u 1 u 1 u 1u 1u NA NA 
ETHYLBENZENE 1 u 1 u 1u 1u 1u NA NA 

METHYLENE CHLORIDE 2u 2u 2u 2u 2u NA NA 

SNRENE I u 1 u tu 1u 1u NA NA 

TETRACHLOROETHENE 4 5 1 u 1 u 1u NA NA 

TOLUENE 1 u 1 u 1 u 1u 1u NA NA 

TRANS-1.2.DICHLOROETHENE 1 u 1 u 1 u 1 u 1u NA NA 

TRANS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 1 u 1u NA NA 

TRICHLOROETHENE 2 6 1 u 65 1u NA NA 

VINYL CHLORIDE 1 u 1 u 1 u 1u 1u NA NA 

XYLENES, TOTAL 1 u 1 u 1 u 1u 1u NA NA 

SEMIVOLATILES &g/L) 

1,2,4-TRICHLOROBENZENE 5u 5u 6U 5u 5U NA NA 

1,2-DICHLOROEENZENE 5u 5U 6U 5U 5u NA NA 

1,3-DICHLOROBENZENE SU 5U 6U 5U 5U NA NA 

1,QDICHLOROBENZENE 5U 5u 6U 5U 5U NA NA 

2,2’-oxYBlS(l-CHLOROPROPANE) 5u 5U 6U 5 UJ 5U NA NA 

2,4,5-TRICHLOROPHENOL 21 u 21 u 22 u 21 u 22 u NA NA 

2,4,6-TRICHLOROPHENOL 5U 5U 6U 5U 5U NA NA 

2,4-DICHLOROPHENOL 5U 5U 6U 5u SU NA NA 

2&DIMETHYLPHENOL 5U 5U 6U 5U 5U NA NA 

2,QDINITROPHENOL 21 u 21 u 22 u 21 u 22 u NA NA 

2,~DINITROTOLUENE 5U 5U 6U 5u 5U NA NA 

2,6-DINITROTOLUENE 5U 5U 6U 5u 5U. NA NA 

2-CHLORONAPHTHALENE 5U 5u 6U 5U 5U NA NA 6 

2-CHLOROPHENOL 5u 5U 6U 5u 5u NA NA 



CT0 213 
NSWC WHITE OAK, MO: SITE SCREENING PROCESS - SITE 04 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO-IGWBID WO-4GWhlS WO4GW82 WO4PZ89 WO-BGW16 

COLLECTION DATE: 06lm97 06mt97 06MB7 06llll97 cw1oiw II II 

LOCATION: SllE 04 SllE 04 SITE 04 SITE 04 SITE 04 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/L) 

2-METHYLNAPHTHALENE 5u 5u 6U 5l.l 5U NA NA 

2-METHYLPHENOL 5u 5u 6U 5u SU NA NA 

2-NITROANILINE 21 u 21 u 22U 21 u 22U NA NA 

2-NITROPHENOL 5lJ 5u 6U - SU 5U NA NA 

3,3’-DICHLOROBENZIDINE 5u 5u 6U 5u 5u NA NA 

J-NITROANILINE 21 u 21 u 22 u 21 u 22 u NA NA 

4,6-DINITRO-2-METHYLPHENOL 21 u 21 u 22 u 21 u 22 u NA NA 

4ElROMOPHENYL PHENVL ETHER 5u 5U 6U 5u 5u NA NA 

QCHLORO-3-METHYLPHENOL 5U 5u 6U 5u 5u NA NA 

QCHLOROANILINE 5u 5u 6U 5u 5u NA NA 

4CHLOROPHENYL PHENYL ETHER 5u 5u 6U 5u 5u NA NA 

QMETHVLPHENOL 5U 5U 6U 5u 5u NA NA 

4NlTROANlLlNE 21 IJ 21 u 22 u 21 u 22U NA NA 

QNITROPHENOL 21 u 21 u 22 u 21 u 22U NA NA 

ACENAPHTHENE 5u 5u 6U 5u 5u NA NA 

ACENAPHTHYLENE 5u 5u 6U 5u 5u NA NA 

ANTHRACENE 5u 5u 6U 5u 5u NA NA 

BENZO(A)ANTHRACENE 5u 5u 6U 5u 5u NA NA 

BENZO(A)PYRENE 5u 5u 6U 5u 5u NA NA 

BENZO(E)FLUORANTHENE 5u 5u 6U 5u 5u NA NA 

BENZO(G,H,I)PERYLENE 5u 5u 6U 5u 5u NA NA 

BENZO(K)FLUORANTHENE 5u 5U 6U 5u 5u NA NA 

BlS(2-CHLOROETHOXY)METHANE 5u 5u 6U 5u 5u NA NA 

B!S(2-CHLOROETHYL)ETHER 5u 5u 6U 5u 5u NA NA 

EIS(2-ETHYLHEXYL)PHTHAlATE 1u 5u - 3U 5u 5u NA NA 

BUTYLBENZYL PHTHALATE 5u 5u 6U SU 5u NA NA 

CARBAZOLE 5u 5u 6U 5u 5u NA NA 

CHRYSENE 5u 5u 6U 5u 5u NA NA 



SAMPLE NUMBER: 
COLLECTION DATE. 

LOCATION. 

FIELD DUPLICATE OF: 

CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 04 

UNFILTERED GROUNDWATER DATA 

WO-4GWhID WO.4GWhlS 

06Kl2/97 (Kinlo/ 

SITE 04 SllE 04 

WO 4GW82 

omnl97 

SITE 04 

WO-4PZ89 

06/l ll97 

SITE 04 

WO-EtGW16 

06!10/97 II II 
SITE 04 

SEMIVOLATILES @g/L) 

Dl-N-BUTYL PHTHALATE 6U 6U 2u 11 u 5u NA NA 
DI-N-OCl-fL PHTHALATE SU 5u 6U 5u 5u NA NA 
DlBENZO(A,H)ANTHRACENE SU 5u 6U SU 5u NA NA 
DIBENZOFURAN 5u SU 6U 5u 5u NA NA 
DIETHYL PHTHAlATE 5u 5u SU 5u 5u NA NA 
DIMETHYL PHTHALATE 5u 5u 6U 5u 5u NA NA 
FLUORANTHENE 5u 5u 6U 5u 5u NA NA 

FLUORENE 5u 5U 6U 5u 5u NA NA 

HEXACHLOROBENZENE 5u .- 5u 6U 5u 5u NA NA 

HEXACHLOROBUTADIENE 5u 5u 6U 5u 5u NA NA 

- HEXACHLOROCYCLOPENTADIENE 5 UJ 5 UJ 6U 5u 5u NA NA 

HEXACHLOROETHANE 5u 5u 6U 5u 5u NA NA 

INDENO(1,2,3XD)PVRENE 5u 5u 6U 5u 5u NA NA 

ISOPHORONE 5u 5u 6U 5u 5u NA NA 

N-NITROSO-DI-N-PROPVLAMINE 5u 5u 6U 5u 5u NA NA 

N-NITROSODIPHENVLAMINE 5u 5u 6U 5u 5u NA NA 

NAPHTHALENE 5u 5u 6U 5u 5u NA NA 

NJTROBENZENE 5U 5u 6U 5u 5u NA NA 
PENTACHLOROPHENOL 21 u 21 u 22 u 21 u 22 u NA NA 

PHENANTHRENE 5u 5u 6U 5u 5u NA NA 

PHENOL 5u 5u 6U 5u 5u NA NA 

PYRENE 5u 5u. 6U 5u 5u NA NA 

ENERGETICS @g/L) 

1,3,5-TRINITROEENZENE 0.6 U 0.6 U NA NA 0.6 U NA NA 
1,3-DINITROBENZENE 06 U 06 U NA NA 0.6 U NA NA 
2,4 DINITROTOLUENE 0.6 U 0.6 U NA NA 0.6 U NA NA 

2,4,6-TRINITROTOLUENE 0.6 U 0.6 U NA NA 0.6 U NA NA 
2,6 DINITROTOLUENE 0.6 U 0.6 U NA NA 0.6 U NA NA 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 04 

UNFtLTERED GROUNDWATER DATA 

SAMPLE NUMEtER: WO-4GWhlD WOdGWhlS WOAGW82 WWPZ89 WO-BGW 16 

COLLECTION DATE: 06102197 06n3/97 06/05/97 M/11197 cw10197 II II 
LOCATION’ SITE 04 SllE 04 SITE 04 SITE 04 SITE 04 

FIELD DUPLICATE OF: 

ENERGETICS @g/L) 

2-AMINO-4.6-DINITROTOLUENE 0.6 U 06 U NA NA 0.6 U NA NA 

Z-NITROTOLUENE 1.3 u 1.3 u NA NA 1.3 u NA NA 

3-NITROTOLUENE 1.3 u 13 u NA NA 1.3 u NA NA 

4AMINO-2&DlNITROTOLUENE 06 U 0.6 U NA NA 0.6 U NA NA 

4NITROTOLUENE 13 u 13 u NA NA 1.3 u NA NA 

HMX 2 21 NA NA 1.3 u NA NA 

NITRO-BENZENE 06 U 06 U NA NA 0.6 U NA NA 

RDX 11 J 09 J NA NA 1.3 u ’ NA NA 

TETRVL 13 u 1 13 u NA NA 1.3 UJ NA NA I 
METALS &g/L) 

ALUMINUM 174 J 152 J 106OJ 171 J 3430 NA NA 

ANTIMONY 2u 2u 2u 2 UL 2u NA NA 

ARSENIC 2.6 U 26 U 2.6 U 2.6 U 2.6 U NA NA 

BARIUM 76 76.6 44.6 J 31.4 J 40 NA NA 

BERYLLIUM 0.3 u 0.3 u 0.55 u 0.3 u 0.3 u NA NA 

CADMIUM 0.27 U 0.36 U 0.32 U 0.2 J 0.2 u NA NA 

CALCIUM 2790 K 2470 K 1240 J 566DJ 4530K NA NA 

CHROMIUM 2.3 U 5.7 J 6.2 J 0.65 L 17.4 NA NA 

COBALT 2.6 U 9.9 4.3 1.6 J 1.6 U NA NA 

COPPER 9.1 J 12.5 J 15.2 J 5.4 u 9.4 NA NA 

CYANIDE 5u 5U 7.2 5u 5u NA NA 

IRON 313 J 3430 J 2770 K 252 J 2140 L NA NA 

LEAD 1.4 J 1.5 J 2.1 J 1.1 u 1.4 L NA NA 

MACNERII It.4 I.,,. w..--...... 5590 K 4340 K 2gOOJ .m-4310J 5410 K NA NA 

- MANGANESE 70 125 73.4 J 64.2 J 23.6 NA NA 

MERCURY 5.4 1.7 0.26 U 3.4 0.1 u NA NA 

NICKEL 10.6 25.7 35.2 J 0.9 UJ 13 NA NA 

POTASSIUM 1590 K 1660K 2100 J 12WJ 1530 NA NA 



METALS &g/L) 

SELENIUM I 1.6 U 

SILVER 0.5 u 

, 
1.6 U 1.6 U 1.6 UL 2.4 K NA NA 
0.5 u 0.5 u 0.5 u 0.5 u NA NA 

14600 16900 7570 L 6910 L NA NA 
2.1 u 2.1 u 2.1 u 2.6 U NA NA 

0.9 J 3.5 0.6 U 7.2 NA NA 

29.5 38.6 J 6.6 J 33.0 NA NA L 
RCRA CHARACTERISTICS (mglL) 

REACTIVE SULFIDE I 008 u I 008 u I 0.07 u I 0.07 u I 0.07 u I NA I NA 1 
MISCELLANEOUS PARAMETERS (mglL) 

NITRATE 029 L 036 L 0.58 J 0.94 0.8 NA NA 
ORTHOPHOSPHATE 05 UL 05 UL 0.5 UR 0.5 UR 0.5 UL NA NA 
SULFATE 21.8 L 17.7 L 4.30 22.6 L 18.1 NA NA 

CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 04 

UNFILTERED GROUNDWATER DATA 

WO-4GWBlS WO4GW82 WO4PZ89 WO-BGW16 

06/03/97 06lo5i97 owl197 @310/97 II II 

SllE 04 SITE 04 SITE 04 SITE 04 



APPENDIX G ’ 

SITE 7 - HISTORICAL DATA 

Phase I RI Summary Data 
Phase II RI Summary Data 
Groundwater Sampling Analytical Results 



Phase I RI Summary Data 



TABLE 5-3 
SITE 7 - ORDNANCE BURN AREA 

SO’IL BORING ANALYIXXL RESULTS - NITROAROh4A~Cs 
(Phase I - 1989) . 

I ~DETECTlON 1 COMPOUt$DS 

LOCATION LIMIT RDX 1.3$-TNB 2.4.bTNT 

wm w4a h5w hvw 

7SLO6B \ 20 

7SLlSA 20 

7SL18B 19 

20 

NW: U-Nat-. 

A-Su@ohkmatdepthofOto 1 foe. 
B-Sampierakcmatdspthof4to5feu. 
C-sumpbukmudeptJlof3flxc. 



TABLES-5 

SXTE 7 - ORDNANCE BURN AREA 

GROUNDWATER ANALYTICAL RESULTS 
(Phase I - 1989) 

133~tfiaitrobenzena 

2.4.6~trinitrotduene 

2.6-dinitrotdueae 

2.4~diaitmtdueac 

Note: U - Not detected. 

U U U 10.0 

13-Now92 



Phase II RI Summary Data 



TABLE S-4 
SITE 7 - ORDNANCE BURN AREA 

SOIL BORING ANALYTICAL RESULTS- NKROAROh4ATICS 
(PHASE II - 1991) 

sample Location 

Compound 7SB28A 7SBWB 7SB29C 

U U U 

1,3,5-TNB U U U U U U 0.270 udg 

2,6-DNT U U U U U 

2,4-DNT U U U U u 

l$-DNB / U / U / ,_ U j U \ U \ U j 0.200 1 U%I 

I I 

Nitrobcnzcnc U U U U U U 

Tetxyl U U U U U U 

NOTES: A-Suqdotabatdq%hofSfcu. 
B-Su@otmkmu@thof 19fo& 
C-thropio~udqrthof15fed 
U-Nadaomd. 



TABLE s-6 

!XIE 7 - ORDNANCE BURN AREA 

GROUNDWATEZ ANALYTICAL RESULTS 
(PHASE II - 1991) 

Parameter 

TOTAL METALS: 

cadmitml 

chromiutn 

Copper 
Lead 

Mercury 

zinc 
FILTEREDMETALS: 

7GW8 

U 

U 

23 
U 
R 

312 

Sample Locations Detection 

7GW41 7GW43 Limit Units; 

U U 5.0 w 

12 5.2 10 ur# 

121 34 25 ugn 
3.8 3.8 3 ugn 
R R 0.2 w 

34 10 20 Ugn 

1,3,5-Trini~bulzeao 

2,4,6-Trinitrotolua~ 
2,6-Dinitrotolueae 
2,4-Dinitrotolucn~~ 
1,3-Diaitrobcazeae 

NOTE&U-Notth&ctd. 
R-QUUUhthROjDCtOd 
E-QuuhtbmEathued 

f:\ubullen.m\WOreportiPt\PHmTABLES\TABLES-6.wkl 18-May-9; 



Groundwater Sampling Analytical Results Groundwater Sampling Analytical Results 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS -SITE 07 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO-7GW08 WO-7GW41 WO-7GW43 WO-I?242 

COLLECTION DATE: cmw97 Om4l97 06/04/97 06hw7 II II /I 

LOCATION: SliE 07 SIIE 07 SITE 07 SITE 07 

FIELD DUPLICATE OF: 

VOLATILES &g/L) 

l,l,l-TRICHLOROETHANE 1 u 1 1u 1u NA NA I NA 
f ,I ,2,2-TETRACHLOROETHANE I u 61 J 3 1 NA NA NA 

1 ,1,2-TRICHLOROETHANE 1 u 2 1u 1u NA NA NA 

l,l-DICHLOROETHANE 1 u 1 u IU IU NA NA NA 

1 ,l-DICHLOROETHENE 1 u 2 1 u 1u NA NA NA 

1.2 DICHLOROBENZENE 1 u 1 u 1u 1u NA NA NA 

1,2.4 TRICHLOROBENZENE 1 u 1 u 1u 1u NA NA NA 

1,2-DIBROMO-XHLOROPROPANE 1 u 1 u 1u 1u NA NA NA 

1 ,Z-DIBROMOETHANE 1 u 1 u 1 u 1 u NA NA NA 

1,2-DICHLOROETHANE 1 u 1 1U IU NA NA I NA 

1,2-DICHLOROPROPANE 1 u 1 u 1u IU NA NA NA 

1,3 DICHLOROBENZENE 1 u 1u 1 u 1u NA NA NA 

I,4 DICHLOROBENZENE 1 u 1 u 1u 1U NA NA NA 

2-BUTANONE 5 UR 5 UR 5 UR 5 UR NA NA NA 

2-HEXANONE 5u 5U 5U 5u NA NA NA 

QMETHYL-2-PENTANONE 5U SU 5u 5u NA NA NA 

ACETONE 5 UR 5 UR 5 UR 5 UR NA NA NA 

BENZENE 1 u 1 u 1u I 1u NA NA NA 

BROMOCHLOROMETHANE lU lU I 1u 1lJ NA NA NA 

BROMODICHLOROMETHANE 1 u 1 u 1u 1u NA NA NA 

BROMOFORM 1 u 1 u 1u 1u NA NA NA 

BROMOMETHANE 1u 1u 1u 1 u NA NA NA 

CARBON DISULFIDE 1 ‘U Ill 1u 1u NA NA NA 

CARBON TETRACHLORIDE 1 u 1 u 1 u-. 1 u NA NA NA - 

CHLOROBENZENE 1 u 1u 1u IU NA NA NA 

CHLOROETHANE 1 u 1 u 1u 1u NA NA NA - 

CHLOROFORM 1u 1u 1u 1u NA NA NA 

CHLOROMETHANE 1 u 1 u 1u 1u NA NA NA I 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 07 

UNFILTERED GROUNDWATER DATA 

WO 7GW08 WO 7GW41 WO-7GW43 WO-7P242 

06/04/97 cm4197 06104197 o&w97 II /I II 
SITE 07 SllE 07 SllE 07 SITE 07 

VOIATILES @g/L) 

CIS-1.2-DICHLOROETHENE 1 u 74 J 6 1u NA NA NA 

CIS-l,J-DICHLOROPROPENE 1 u 1 u 1u 1u NA NA NA 

DIBROMOCHLOROMETHANE 1 u 1 u 1u 1u NA NA NA 

ETHYLBENZENE 1 u 1 u 1u 1u NA NA NA 

METHYLENE CHLORIDE 2u 2u zu 2u NA NA NA 

STYRENE 1 u 1 u 1 u 1u NA NA NA 

TETRACHLOROETHENE 1 u 1 u 1 u 1u NA NA NA 

TOLUENE 1 u 1 u 1 u IU NA NA NA 

TRANS-1,2-DICHLOROETHENE 1 u 1 u 1 u 1u NA NA NA 

TRANS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 1u NA NA NA 

TRICHLOROETHENE 1 u 400 74 4 NA NA NA 

VINYL CHLORIDE 1 u 3 1 u 1 u NA NA NA 

XYLENES, TOTAL 1 u 1 u 1u 1 u NA NA NA 

SEMIVOLATILES (PglL) 

1,2,4TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,QDICHLOROPHENOL 

2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 

2,4DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

5u 6U 6U 5u NA NA NA 

5U 6U 6U 5u NA NA NA 

5U 6U 6U 5u NA NA NA 

5u 6U 6U 5U NA NA NA 

5u 6U 6U 5u NA NA NA 

22 u 23 U 22 u 22 u NA NA NA 

5U 6U 6U 5u NA NA NA 

5u 6U 6U 5U NA NA NA 

5u 6U 6U SU NA NA NA 

22 u 23 u 22 u 22 u NA NA NA 

SU 6U 6U . 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U SU NA NA NA 4 

5u 6U 6U 5u NA NA NA 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 07 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO-7GW08 WO lGW41 WO.7GWb3 WO.7PZ42 

COLLECTION DATE: 06nJ4/97 06104!97 o6w97 06m97 II II II 

LOCATION: SITE 07 SllE 07 SllE 07 SITE 07 

FIELD DUPLICATE OF: 

SEMtVOLATtLES (tJg/L) 

2.METHYLNAPHTHALENE 5u 6U 6U 5U NA NA NA 

2.METHYLPHENOL 5U 6U 6U 5u NA NA NA 

2-NITROANILINE 22 u 23 U 22 u 22 u NA NA NA 

2-NITROPHENOL 5U 6U 6U 5u NA NA NA 

3,J:DICHLOROBENZIDINE 5u 6U 6U 5u NA NA NA 

3NITROANILINE 22 u 23 u 22 u 22 u NA NA NA 

4,6-DINITRO-2-METHYLPHENOL 22 u 23 u 22 u 22 u NA NA NA 

4BROMOPHENYL PHENYL ETHER 5u 6U 6U 5u NA NA I NA 

4CHLORo-3-METHYLPHENOL 5u 6U 6U 5u NA NA NA -- 
QCHLOROANILINE 5u 6U 6U 5u NA NA I NA 

4CHLOROPHENYL PHENYL ETHER 5u 6U 6U 5u N4 NA NA 

4METHYLPHENOL 5u 6U 6U 5u NA NA NA 

QNITROANILINE 22 u 23 U 22 u 22 u NA NA NA 

4NITROPHENOL 22 u 23 U 22 u 22 u NA NA NA 

ACENAPHTHENE 5u 6U 6U 5U NA NA I NA 

ACENAPHTHYLENE 5u 6U 6U 5u NA NA NA 

ANTHRACENE 5u 6U 6U 5u NA NA NA 

BENZO(A)ANTHRACENE 5U 6U 6U 5u NA NA NA 

BENZO(A)PYRENE 5u 6U 6U 5u NA NA NA 

BENZO(B)FLUORANTHENE 5u 6U 6U 5u NA NA NA 

BENZO(G,H.I)PERYLENE 5u 6U 6U 5u NA NA NA 

BENZO(K)FLUORANTHENE 5u 6U 6U SU NA NA NA 

B!S(2-CHLoRoETHOXY!METHANE 5U 6U 6U 5u NA NA NA 

BlS(2-CHLOROETHYL)ETHER 5u 6U 6U 5 ‘U NA NA NA 

B&(2-ETHYLHEX-YL)PHTHALATE 5u 6U 6U 2u NA NA NA 

BUNLBENZYL PHTHAIATE 5U 6U 6U 5u NA NA NA 

CARBAZOLE 5u 6U 6U 5u NA NA NA 

CHRYSENE 5u 6U 6U 5u NA NA NA 
. 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENtNG PROCESS - StTE 07 

UNFtLTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO. 7GWOB WO 7GW4 I WO.7GW43 WO-7P242 
COLLECTION DATE: ww?l7 cail4l97 omw97 cam97 II 
LOCATION: SITE 07 SIIE 07 SITE 07 SIIE 07 
FIELD DUPLICATE OF: 

c -- __... -_ _-.. -- . c 
SEMIVOLATILES (tIg/L) 

DI-N-BUTYL PHTHALATE 

DI-N-OCT-YL PHTHAIATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO( 1,2.3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROS0DlPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ENERGETICS (PgIL) I 
1,3,5-TRINITROBENZENE 32 U 06 U 0.6 U 0.6 U NA NA NA 
1,3-DINITROBENZENE 3.2 U 0.6 U 0.6 U 0.6 U NA NA NA 
2,4 DINITROTOLUENE 32 U 0.6 U 0.6 U 0.6 U NA NA NA 
2,4,6-TRINITROTOLUENE 47 0.6 U 0.6 U 0.6 U NA NA NA 
2,6 DINITROTOLUENE 3.2 U 0.6 U 0.6 U 0.6 U NA NA NA 

5u 5u 6U 3u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5U NA NA NA 

5u 6U 6U 5u NA NA NA 

5U 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5U 6U 6U 5u NA NA NA 

5u 6U 6U SU NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5U NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

22 u 23 U 22 u 22 u NA NA NA 

5lJ 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 

5u 6U 6U 5u NA NA NA 



CT0 113 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 07 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: 
COLLECTION DATE: ’ 

LOCATION 
FIELD DUPLICATE OF, 

WOJGW08 WO lGW41 

wo4t97 06mw97 

SllE 07 SIIE 07 

WO-lGW43 
06104197 
SllE 01 

wo-lPZ42 
06106197 
SITE 07 

I/ II II 

ENERGETICS &g/L) 
1 

2.AMINO-4,6-DINITROTOLUENE 44 06 U 0.6 U 0.6 U NA NA NA 
2-NITROTOLUENE 6.5 U 13 u 1.3 u 1.3 u NA NA NA 
3-NITROTOLUENE 65 U 13u 1.3 u 1.3 u NA NA NA 
4-AMINO-2.6-DINITROTOLUENE 3.2 U 06 U 0.6 U 0.6 U NA NA NA 
QNITROTOLUENE 65 U 13 u 1.3 u 1.3 u NA NA NA 
HMX 61 13 u 13 u 1.3 u NA NA NA 
NITRO-BENZENE 32 U 06 U 06 U 0.6 U NA NA I NA 
RDX 170 13 u 13 u 1.3 u NA NA NA 
TETRYL 65 U 13 u 1.3 u 1.3 u NA NA I NA 

METALS @g/L) 
ALUMINUM 32600 J 562 J 184 u 693 J NA NA NA 

ANTIMONY 2u 2u 2u 2u NA NA NA 
ARSENIC 21 4 26 U 2.6 U 2.6 U NA NA NA 
BARIUM 150 J 61 3 J 49.1 J 40.8 J NA NA NA 
BERYLLIUM 1.3 u 0.34 u 0.35 u 0.4 u NA NA I NA 
CADMIUM 0.69 U 0.39 u 0.49 u 0.44 u NA NA I NA 

‘ CALCIUM 6720 J 209ooJ 54905 5070 J NA NA NA 
CHROMIUM 153 J 3.6 U 1.7 u 6J NA NA NA 
COBALT 3.3 u 3.2 U 6.1 5.7 NA NA NA 

1 COPPER 87.8 J 5.8 U 3.4 u 6.1 U NA NA NA 
1 CYANIDE 10 1 SU 50.7 20.9 NA NA NA 
’ IRON 49300 K 1450 K 104OK 1050 K NA NA NA 
~ LEAD 21.9 J 4.5 J 7.2 J 1.5 J NA NA NA 
1 MAGNESIUM 8150 J 11300 J 54BBJ 46001 NA NA NA 

’ MANGANESE 91.3 J 147 J 77.8 J 61.2 J NA NA NA 
, MERCURY 1.2 0.32 U 1.2 2.8 NA NA NA 

NICKEL 49.1 J 7.9 u 3.3 u 5.8 U NA NA NA 
POTASSIUM 406OJ 1670 J 2280 u 1230 J NA NA NA 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - SITE 07 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS @g/L) 

WO-7GWOB 

06m4197 

SIIE 07 

WO.7P242 

o&w97 II II II 

SITE 07 

, 
SELENIUM 70.7 1.6 U 2.4 u 3.7 NA NA NA 

SILVER 0.5 u 05 u 0.5 u 1.3 NA NA NA 

SODIUM 4200 9730 31500 8030 NA NA NA 

THALLIUM 3.5 u 21 u 2.1 u 2.1 u NA NA NA 

VANADIUM 237 2 1.1 3.1 NA NA NA 

ZINC 21.1 J 10 J 52 U 6.2 U NA NA NA 

RCRA CHARACTERISTICS (mg/L) 

REACTIVE SULFIDE I 007 u I 007 u I 0.07 u I 0.07 u I NA I NA I NA I 
MISCELLANEOUS PARAMETERS (mg/L) 

NITRATE 35 047 J 093 J 0.97 J NA NA NA 

ORTHOPHOSPHATE 05 UL 05 UL 0.5 UL 2.5 UR N4 NA NA 

SULFATE 153 L 508 L 10.9 L 26.2 NA NA NA 



APPENDIX H 

SITE 8 - HISTORICAL DATA 

Phase Ill RI Groundwater Analytical Results 
HREM Survey Results 



Phase Ill RI Groundwater Analytical Results 



TABLE 3-2 
SUMMARY OF ORGANIC ANALYTICAL RESULTS (ug/L) 

SITE 8, NSWCWODET 
White Oak, Maryland 

MCL = 

I MDL = 
+= 

I= 
J- 
%= 
u= 

-- = 

Maximum Contaminant Level 
Method Detection Limit 
MCL for total trihalomethanes, including chloroform. 
Duplicate of Sample 8<3W36 
Positive result, below contract-required quantitation 
Blank contaminant; not considered present 
Nondetect 
Not Analyzed 



I Iron 

Lead ___-.--__ 
Magnesium - 

Manganese 

MCXUIY 

Nickel 

Potassium 

Selenium 

Silver --____ 

Sodium 

Thallium 

Vanadium 

MCL = 

TABLE 3-3 
SUMMARY OF TOTAL INORGANIC ANALYTICAL RESULTS (ug/L) 

SITE 8, NSWCWODET 
White Oak, Maryland 

MCL 
- 

NA 

6 

SO 

moo 

4 

5 ~. 

100 ___- 

NA -_- 

1300-t ___- 

NA 

15+ ____- 

NA -- 

NA 

2 -- 

100 

NA 

50 

NA -- 

NA 

2 

SMCL 
- 

50-201 

NA 

NA 

NA 

NA 

NA 

NA 

NA -- 

NA 

1000 

300 

NA -.-__ 

NA 

50 

NA 

NA -.___ 

NA 

NA 

100 __--- 

NA 

NA 

NA 

IDL 
- 

34 -- 

16 

2 -- 

9 

230 

6 

0.2 ___- 

21 __.~ 

743 --- 

i -- 

2 -- 

252 

3 __- 

6 __- 

2 

8aW33 

11300 

25.8 L(m) 

u 

219.0 

1.8 L(n) 

u 

5ooo 

19.9 

13.8 

38.2 _____ 

22000 L(n) - 

14.2 

6240 ___- 

910.0 L(n) 

u 

32.6 

6940 

U 

I-l 

4050 

U 

23.5 

74.1 

80W34 

5750 

u 

2.1 LOW 

64.0 

U 

U 

1670 

11.6 

8.5 

12.9 

9840 L(n) 

8.0 

3580 

409.0 L(n) 

U 

U 

4320 

3.2 B 

2700 

U 

136.0 

1.5 L(n) 

U 

3456 

9.0 

29.1 

14.4 -~ 

4030 L(n) --- 

8.0 --..--__- 

5390 

1090.0 L(n) 

U 

U 

2760 -___ 

U 

SOW36 

1460 

U 

U - 

44.2 

U 

U 

2520 

U 

10.7 -~~ --- -- - 

5.1 __---- 

1570 L(n) 

3.0 

1950 ___- 

383.0 L(n) - 

U 

U 

1650 -..___- 

U --__ 

U .-__-__ 

4140 I__-- 

U 

U 

21.8 

SMCL = Secondary Maximum Contaminant Level 
IDL = Instrument Detection Limits 

t = Action level for tap water 
# = Duplicate of Sample 8OW36 
U = Value is a nondetect as reported by the laboratory 
B = Positive result ia considered to be an artifact of blank contamination, and should not be considered present 

L(m,p) = Positive result is biased low due to low matrix spike and low PDS recovery 
L (n) = Positive result is biased low due to negative concentration* reported in the laboratory blanks 
L(m) = Positive result is biased low due to low matrix spike re ’ 

8QW53 

4750 

U 

U 

81.7 

U 

3.6 

5540 

10.8 

23.4 -.-.----..- 

19.3 

7230 L(n) 

10.1 ---- 

2880 

1340.0 L(n) 

U 

U 

3100 ___-.--_ 

U -_____ 

3.4 B __--__. 

2630 - -~_-..-- 

U 

7.7 --___ 

390.0 

8GW541 

1870 

U 

U 

44.7 

U 

U 

2570 

U 

9.2 - .- -_--__ 

3.9 -__ 

2380 L(n) -~___ 
4.6 

2100 

388.0 L(n) 

U 

U 

1690 

U 

U 

4420 -- 

U -_____ 

U -__- 

30.6 



TABLE 3-4 
SUMMARY OF DISSOLVED INORGANIC ANALYTICAL RESULTS (ug/L) 

SITE 8, NSWCWODET 
White Oak, Maryland 

8GW35DS 

272 

U 

U 

31.6 -___-- 
U 

U- 

1510 

U ___-- 
U 

U --- 
9.8 l-(n) ~- 
1.1 ---- -~~- ~-.-. 

2570 ___-. 
95.8 t(n) 

U 

u - 

8GW33DS 

230 -____ 
U 

U 

9.1 -__-I_ 
U --_.--__ 
U ---- 

1600 

u - _____~ 
U --- --- - - 
U 

9.6 L(n) 

U 

980 _-----__- 
49.7 L(n) 

U - .-...-- 
U -- 

1550 __.__~_....__ 
U ~-. 
U 

3510 

U 

U 

6.1 

8GW34DS 

216 

U 

U 

9.1 _____ 
U 

U --- 
1230 ___- 

U 

U ----._ 
U ____---- 
U ----.-..- 
U 

842 -_ .-_ 
17.3 L(n) ____-_ 

U 

U 

1460 -- ..-. 
U 

U 

2620 

U 

U 

6.6 

8GW36DS 

211 

U 

U 

22.0 -__ -_ 
U ---___ 
U 

2250 

U ---___ 
U __- 

9.8 

20.4 t(n) --~ 
U -_ ---~_ 

1520 .~- 
83.4 L(n) ---- 

U -.- 
U 

1270 

U 

U 

-is70 ___-- 
U - -__ 
U 

13.3 

8GW53DS 

183 

U 

U 

8GW54DS 

220 

U 

U 

IDL 

--Yi __- 
16 

2 

9 ___- 
1 -__ 
3 __-. 

230 -__ 
6 

6 

2 -- 
8 -- 
2 --~ 

193 __- 
2 --- 

0.2 -- 
21 

143 __- 
1 

2 

252 

3 

6 

2 

SMCL 

-.=zcG 

NA 

NA ~- 
NA 

NA -- 
NA --- 
NA ___- 
NA -~ 
NA -____ 
1000 ----- 
300 --- 

NA _---- 
NA --- 

50 

NA 

NA 

NA -- 
NA 

100 

NA 

NA 

NA 

5000 
--?=-Y 

MCL 

---Kc 

6 

Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

CdltlitUYl 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

_ -___-- 
Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

50 

2OOa 22.8 ___- 
U 

U- 

2230 

U 

U 

4 

5 U 

2520 
LJ 

NA 

100 

NA 

1300 

U 

U 

U 

U ---- 
883 

187.0 L(n) 

u 

U -I_- 
U 

U -___-..- 
1520 ____-- 
88.9 L(n) 

U 

U __-- 
1160 -._-_-_ 

U ___ __-._- 
U -- 

4390 ____ _--. 
U ____--- 
U -- 

9.0 

NA _I- 
15+ -__-. 
NA 

NA 

2 

U 

1150 I_--_- 
U -_ 
U -- 

2270 

U --____ 
U 

100 

50 

NA 

U 

U __-- 
U ___---- 

7730 ___-- 
U __ .-___ 
U __-~ 

14.3 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

zinc 
MCL = 

NA 

2 

NA 

NA 
iiIx&z 

223.0 
rtaminant Level 

S!KL = Seconda? Maximum Contaminant Level 
IDL = Instrument Detection Limits 

t = Action level for tap water 
X = Duplicate of Sample 8QW36 
U = Value is a nondetect as reported by the laboratory 
B = Positive result is considered to be an artifact of blank contamination,.and should not be considered present 

L(m,p) = Positive result ir biased low due to low matrix spike nnd low PDS recovery 
L (n) = Positive result is biased low due to negative concentrations reported in the laboratory blanks 
L(m) = Positive result is biased low due to low matrix spike recovery 
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APPENDIX I 

SITE 9 - HISTORICAL DATA 

Phase I RI Summary Data 
Phase II RI Summary Data 
Design Verification Study - Summary of Analytical Dalta 





TABLE 7-3 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

SEDIMENT/SURFICIAL SOIL ANALYTICAL RESULTS 
(Phase I - 1989) 

Parameter 
Sample Locations 

9SD2 1 9SD3 1 9SD7 1 9SD9 1 9SDlO 1 9SDll 1 9SD13 1 9SD16 1 9SD17 1 9SD18 1 9SLJ 1 I Inils 

0.7x 

Chromium 

4.93 6.62 7.41 1 7.52 

9.030 5.420 5,870 

7.26 -- .___ --~-. 

2,660 -- __c___ 

U I 
-- 

--. _-- 

IOU -- 
_.- --- 

-- TOX 33.8 -18.8 1 11.8 1 24.8 1 U 12.6 11.2 32.8 If) 

_ -.~-- _ 
U 
u 
U 
U 
U 
u 
U 
U 
II 

I.700 J 

380 J ._ - 

iC!k 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

SEMIVOLATILE ORGA 
Benzoic Acid 
Phenanlhrene 
Fluoranthene 

Pyrene 
Benzo(a)anthracene 

Chtysene 
Benzo(b)Lluoranlhene 
Benzo(k)fluotanthene 

Bcnzo(s)pyrene 
ilexadecanoic Acid 
Octodecanoic Acid 

2,41)0 

490 

400 

4YO 

400 

4YO 

4YO 

4YO 

400 

2,.l(l(l 

WI 

-- 
-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-a 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
-___ 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
.- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

DIGS U - Not deleckd. 



Parameter 

TABLE l-5 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

GROUNDWATER ANALYTICAL RESULTS 
(Pbase I - 1989) 

__ -_ 
Sample Locations 

9GW1 POW2 1 9GW3 9GW4 9GWS 9GW6 9GW7 9GWS7S 9GWS7D 9GW58 9GWS9 9GW74 9GW7S --- I 

IMwlion 

I .inlit ._ 

‘ILIERED METALS: 

Cadmium 
Chromium 

Caper 
Lead 

Merally 

ZiUC 

pII 

me 

-NIX 

IDS 

TSS 

u U U 

u u U 

U U U 

U U U 

U U U 

17.9 37.8 16.3 

4.60 4.30 4.10 

10.3 16.5 32.7 

14.4 343.0 U 

U U U 

13,900 9,280 19,400 

U 

U 
U 

U 
U 

34.1 

s.30 

452 

19.1 A 

40 

5,736 

U U 

U U 

U U 

U U 

U 0.24 

21.9 22.6 

5.40 5.60 

4.7 37.7 

89.6 12.8 

5s U 

144 9.640 

U 

0 
U 

U 
U 

32.4 

5.50 

3a.s 

180 --L-- 

38 

4,040 

U 
U 

U 

U 
U 

23.9 ---... 

5.40 

17.5 --_ 

20.6 --.- 

76 

I a90 -L-- 

1.2-Dichloroethcnc 

Tcmchloroclhene 

Trichloroelheue 

iichlnrofluorolaelha6C 

OCR U - Not dcleckd. 
J - Cm~pwod b prescui hul less III~II ihc dcleclion limit. 

? ‘VA Cl J’ c&ri:t for coufiriu;~liau ai01 iiiel hul ~~I~I~~IIIIJ is prrsclll. . 

IJnils 



TABLE 7-7 
sl3-E 9 - II’dXJsTRuu. WASTEWATER DISPOSAL AREA ux), 

SURFACE WATER ANALYTICAL RESULTS 
(Base I - 1989) 

Sample Locations 

9SWl 9sw2 

Detection 

9sw3 Limit 

U 
U 
U 
U 

10.5 

I 

mv- 4.8 5.8 
U U 

zinc 13.6 17.8 
FILTBBBDMBTALS: 

U 
U 

4.2 
U 

13.8 

7.40 

18 . . 

68 

U 
U 
U 
U 

9.3 

7.30 

17 

66 

37 

- 5.0 
7.0 
3.0 
28.0 
3.0 

8 

20 
I 

4 

&I 
I 

Nets U - Not dotectcd. 
B-Compomdalsodetcctcdiublanksampie. 
J-Compouadis~tbutlcss~thadetectiontit. 

03-Jurl-92 



I@- Phase II RI Summary Data 



TABLE 7-4 

SITE 9 - INDUSTRIAL WASTEWATER DISPO!JAL ARM 300 

SEDlMENT/SURFlCIAL SOIL ANALYTICAL RESULTS 
(PHASE I2 - 1991) 

Parameter 
Sample Locations Detection 

gSD2 1 9SD3 1 9SD7 1 9SD9 1 9SDIO { 9SD11 1 9SD13 1 9SD16 1 9SD17 1 9SD18 Limit 

I TOTAL METAL3 
Cadmium 
Chromium 

Copper 
Lead 
Zinc 

VOLATJLE ORCMNICS: 
Methylene Chloride 

Acetone 
Carbon Disulfide 

2-Butattone 
l,l,i -T&hjoro&ane 

U 5 

0.68 3 

4.6 20 -.- 

-_~ .-. .- .- 
@kg 

mglkg 

w/kg 
q/kg 
inglkg 

-_ _.._ -._ 

NITROAROMATICS: 

2,4,6 Ttinitrotoluene 

HMX 
RDX 
T&y1 

_ 
4% 
r,g/kg 
uglkg 
@kg 
%‘k --.--.-. 

s-uilki -- 

Wkg 

uidk 

q/kg 
@kg _ _ . 

I hits ---.--_ 

NOTES: U - Nor detected. 

R - Quantitation Rejected 

E - Quantitation Eatimatcd. 

f:\u\mullen.m\worcport\PHll\tlrblca\TAELE7-4.wkl 



Parameter 

TABLE 7-6 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA300 

GROUNDWATER ANALYTICAL RESULTS 
(PHASE I1 - 1991) 

.--- 

Sample Locations _- Iklecticul 1 

WWI 1 90~2 1 ww3 1 90w4 1 POWS 1 9OW6 1 WW7 1 9OWSID 1 9OW57S 1 9GW39 1 9oW74 t 9oW75 T 9GW43 I _-~ lhtil __... 
TOTAL YBTAW: 

-7 

Cadmium 

Chromium 

&ppe’ 
Lead 

Mcrcmy 

zinc 

FILTERED MRTAW: 

Cadmium 

Chromium 

WI=’ 
lrtrd 

MWCU~ 

zinc 

PCBI (11 

U 

U 

13 II U 

R 
13 

U 

0 

U 

3.6 

R 

12 

U 

u 

27 

13 

R 

91 

U 

3.3 

57 

9.1 

R 

30 

u 

U 

U 

U 

R 

L 
U 

U U 

U u 

/ 

U U 

U U 

R R 

u 

U 

U 

U 

R --- 

U 

U 
U 

U 

U 

2E 

u 

R 

R 
U -__ 

11 i 3S i 6.0 

--iJ I u I u 

I 
3E 

U 
U 

U 

U 

U 

R 

0 
2E 

Nilrobenzene 

21-Dinitrotdaene U U U U U 

13.5 Trinilrobemcw U R R R R R 1 U 

~ -- 

2E 

U 
U 

U 

IJ 

U 

U 

R 

R 
U -_- 

TtiNomethate 

1.2-Dichloroclha’de 1 U 1 U 1 U 1 3E 1 U 
NOTESz(l)The PCBcompuund for which valuec ere &a here is ARI260. 

P:\U\MULLEN.M\WOREPORlIPlllnSeCTl’ABV~ABl~~7-6.WKl 7-FJ -91 U - Not dekcted. 
R - Qurnlilrtion Rejected. 

E - Qnrnlilation blimated 



TABLE 7-8 
SITE 9 - INDUSTRIAL WASTEWATER DISF’OSAL AREA 300 

SURFACE WATER ANALYTICAL RESULTS 
(PHASE If - 1991) 

Sample Locations Detection 
I 

Parameter I 9SWl 9sw2 I 9sw3 Limit U&S 
TOTAL METALS: 

I U 5 Ugil cadmium 
Chromium 

Copper 
U 10 usn 
U 25 ugfl 

Not Reported 3 u%l 
U 20 u%l zinc 

FILTERED METALS: 
cadmium I U I U I u I. 5 I ug/i 

chrOIUiWll U U U 10 
wP= U 12 ” U 25 2 

U U U 3 u%l 
ZillC U 7.0 14 20 uen 

VOLATILE ORGANIC!& 
uen 
usn 

NlTRoARoMATIcs 

1,395 Trinitrobeazeno Not Reported R I 
U 0.2 

NOTES: U - Not detected. 
E - Quantitation Estimated. . 
R - Quantitation Rejected 

f:\u\mulien.m\worcportWHIhbles\TABLE7-8.wkl 18-May-92 



Summary of Analytical Data 



a 
INDUSTRIAL WAS11 dllMSPOSA1 AREA 300 

WSA? ANALYllCAl RESULTS 
NSWC . WIKTK OAK 



z-6 

INDUSTRIAL WAbl2Wa1.n DISPOSAL AREA 300 
OVSA? ANALYTJCAL NESULTS 

E 

I -.- - I _.. _ -.. - -_. - LW-9 LW.9 LW-9 LW-9 
PARAMFnER OS.SSOSA-1012 OS-S009k1214 OS-SSOSA.161S 09-s60951017. 09.SS09C1214 OS-sSOSS.l4lS OS-smac.os1o OS-s1109c.1012 

VoLAnLEs llqnlgi 
METWLENE ClS.ORiDE MA MA MA MA WA MA MA MA 
ACETONE 1 ?I* 

--Hi 
YA NA MA MA MA MA MA 

E NA I ii ii NA -1 I NA I I MA I I NA I - 
NA NA MA HA HA HA NA NA 
MA NA I NA NA NA NA MA MA 
HA MA MA NA NA MA MA NA 
NA NA I NA NA NA NA MA NA 

I I I 111 .._ _.- 

-.--- 

ENE 

TYLPnlnALATE 
uunlENE 

..- ..- 
ND I I ND I I ND I I 
ND ND I 
I 
hu I I.” I I . ..a 

43.9 J1 NO I 93.8 J I 
ND I ND I 1 ND I 
ND ND ND I 

I I Yll 

WNENE 1 ND I I 

I 
ND “Y I.” ..” ..- ..- 

-“n*. . - _2..YG,CYC I “tl I I urn I t Lln I un I I un I i ND I I tie I i ND ---t+ ~R”,I.L.a-cwrvnc”~ I “Y I I ..Y t I ..I I I ..- ..- 
sENzoro.h.nPERnauE ND NO I ND I ND I I ND i i ND I I ND I I ND I 

I 

NA MA . . . . 
I Y. I f I I NA I I NA I I MA 

-L I NA I I NA 
r NA NA 

L HA NA 
. 

MiSC%LANEO~ 
TOTAL CYANlDE tm~/lW I NA I I MA NA NA MA 

TJ: 
lwl . ..-. __-- - 

TOTAL KJEDANL NrmooEN lrn0/K#J NA NA NA NA NA NA NA .~- 
NA NA NA NA NA NA 

PENCENT Sot.Df IW I 91.3 I I 91.6 89.2 93.9 94.0 93.1 01.7 90.2 

ExPLosNEs -No KlsmvEs REPORTED I I I 



LNWSTRIAL WASTEhr II% DISPOSAL AREA 300 

DVSA? ANALYTICAL BESULTS 
NSWC . WHITE OAK 

c PARAMETER I I 09.5509C.le.15 l.w.9 1 I -05.55090.0510 LW.9 / I I 1 OS-SSLBO-1012 LW.9 1 1 1 1 OS-SRO90.1214 LW.5 1 ) 1 1 05.SItlo-1214 LW-10 1 1 1 1 09-5011-1012 LW-11 1 I j 1 05-5512-1012 LW-12 I 1 0%5513-OS10 LW.13 _ 

I ! ! I 1 I I I - -- .” . 

PENTANONE 
YE - 

8.” ..” ..- 

-WtUlENE ND NO NO 

RE ND I is- ND 

IN NO w No 

I NO I NO ND 

I NO ! I ND ND 
..- ..- 

I NO I I NO I I NO I I ND 

I NO I I 
IHMCENE NO NO I I 

un I I Yrl 

L I ..I ..- ..- 
I un I t i NO I I 

.- ..- 
I NO I I NO I I NO I t 

n I NA I I WA I I 
NA NA 1” 

I n- I I ..I. . . . . 
u. I I N. I I NA I I I I 

I I NA I I 12.2 I I 1 .SB 6.5 1 73.1 
NA 1 0.16B 1 I No 1 1 0.335 0x2 

I I NA I I 4.35 I I 2.72 I ND ! I 4.14 

I I 165 

53 I I 
! q.--!EL 

z t-t- 
NO 

n I I ..- ND 
3 27.2 5 NO 

I I ..3 ND ND I 
a I I 7.12 25.3 26.4 1 
0 lel 4.5 8 4.20 5 10.1) 1 

, I I I I I I I I I I 
U. YA MA I I NO i i NO I I 



‘Z-6 
5 

lNOUETF4lAL WASTEnn,ER DISPOSAL AREA 300 

DVSAP ANALYTICAL llEsuLTs 
NSWC . WHITE OAK 

8 . . -- 
% \ PAMMETER - ---... --_- 09.s514.1012 09.S511.1214 09.S516.12140 _- - -2z.z 09-51110.1012 OS-5517.1410 09-5515-1012 oa.s519-1012 09-5520-1415 1 

? 
VOLARES IupllSl I -0 ME~YLENE~O*~DE _--.--~__-. -..!!?.’ ..-. ~. -. E-- .A-.---??--.-. 5 I 6 17 9 8 55 B 7.59 5 2.62 T 6.57 ___- 

ACETONf NO NO -.--xi&- ND 6.2 J ND NO NO 
2.W7ANONE NO ND NO ND ND I NO NO - _--__. ..-- -.- .- -.. 

--..- ..- I I ..I I , ..- I I ..- ..- ..- ..- 
I I I I I I I N” I I I I NO I I NO I I 

..- ..- ..- ..- 
CYl?t.L.TE I 702 ISI NO i i NO I I ND I I 66.9 1 5 1 711.2 

4MEMYL-2-PENTANONE 
I I un I I Lln I I &In I I Nrl 

.-- ..- ..- ..- 

I i 
..- 

,...-JE I NO I I ND I I NO NO I I NO I I 
MEW.5 hwKgl 

I I I I I I I 1900 3520 6 
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TABLE 8-3 

SITE 11 - INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

SEDIMENT/SURFICIAL SOIL ANALYTICAL RESULTS 
(Phase I - 1989) 

I Sample Locations ; Detection 

Parameter I llSD1 i llSD2 1 llSD3 j LlSLl i llSL2 I Limit Units 
TOTAL, METALS: 

- 

0.78 mgkg 

I 

-r 

1 

?- 

0.70 
030 

; mgn<g 

3.60 
i mg/kg i 
/ mgfkg ’ 

0.14 / mt#g 
020 I mgn<g 

SU 
I 

-- 
I 

100 ) m&s i 

15<*0 
I 

m&g ! 

Cadmium 
Chromium 

Copper 
Lead 

Mercury 
ZittC 

0.85 
18.0 
16.0 
46.4 
-- 

592 

U 
17.7 
8.8 
28.9 
-- 

28.1 

PH 7.31 623 ’ 721 l -- 
I 

1 
I TOC 64,600 5,880 4,885 -- 

TOX 266 202 183 -- 

-- 

-- 

-- 

j SEMIVOLATILES: 
Phenanthrene 
Anthracene 

Di-n-Butylphthalate 
I , Fluoranthene I 
I 91 ene 

Benzo(a)Anthracene 
Chtysene 

bis(2-ethylhexyl)phthalate 
Benzo(b)Fluoranthene 

i Benm(k)Fiuoranthene 

1 
Benzo(a)Pyrene 

Indeno( la -cd)Pyrene 
1 Dibenz(a,h)Anthrac 

Benzo(g,h,i)Perylene 

- 
U U U 
U U U 
U U U 
U 440J U 

U 340 JX U 
U U U 

U 28OJX U 

U 150 JX U 

U 240 JX U 
U 230 JX U 
U 250 JX U 
U U U 
U U u 
U U U 

450 
450 
450 
4!iO 
4!iO 
4150 
450 
450 
4.50 
450 
450 
450 
450 

-7 

! 

! 

U 
30,000 J 

22,000 JX 670 X 
U 410J 

I 31,OQO J 
23,OOOJ 190JX 

3&000 Jx 4ooJx 
24,000 JX 400JX 

25oooJx 420 JX 
20,000 Jx U 

U U 
U 360 JX 

an the limit listed on thii sheet. Notes: (1) The detection limit for thii sample was 100 times greater 
U - Not detcaed. 
J - Compound is present but less than the detection limit. 
X - EPA UP criteria for cxmhmtiott not met but campound is prcsatt. 



TABLE 8-5 
SlTE 11 - INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

GROUNDWATER ANALYTICAL RESULTS 
(Phase I - 1989) 

Parameter 
TOTAL METALS: 

SAmpie Locations Detection 
llGW22) llGW23 (lIGW24~11GW2S\llGW26)11GW7)11GW2S)11GW9 Limit units 

Cadmium 

Chromium 

Copper 

Lead 

226.0 3.0 

M-v 0.61 
I 

U U U 1 0.98 1 0.46 1 0.42 1 0.28 1 0.20 

- 
ugn 
4 
Ugfl 
Ugn 
Ugn 
4 - zii 1 630.0 1 668.0 1 283.0 1 1.420.0 1 250.0 1 791.0 1 343.0 ( 496 ( 3.0 

FiLTBRBDMErALs: 

cadmium U 4.4 U U U U U U 2.0 ugn 

Cluomium U U U 

U U U 

Lad U U U 

0.70 U U 

ziac 18.1 8.5 52.0 

PH 5.20 5.40 4.36 

1.6 1.2 1.8 

480 - 59 

TDS U U 132 

Tss 4,040 5.490 5,160 

V0LATIX.B OROANICS: 

1, I-Dicblomuhaac 

1.2-Dkhhmdmc 

1,2-Dicbl- 

,2-Dichlord,l,2-Tr+cbid 64J 1 U 

U 

U 

U 

12 J 

U 

U 

U 

U 

4J 

U 

U 

U 

u 
U 

U 

U 

U 

J-CompoamdkpracatbutlertthanthcArlMinnlimit. 
X-EPACLP~for~~n~mubutcampoundirprerent. 
D-Co -’ wuchuledfrom~dilution. 
B-Compouadisprclcatiabh& 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

10 

5 

5 

5 

5 

5 

5 

S 
- 

OS-3un-9: 



TABLE 8-5 (CONTINUED) 
SlTE 11- INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

GROUNDWATER ANALYTICAL RESULTS 
(Phase I - 1989) 

Pa-act 

TOTAL METALS: 

Csdmium 

CtuomIum 

Sample Locations 

56.9 40.8 

2.0 

5.0 

3.0 

28.0 

0.20 

3.0 

U U 

U U 

U U 

U U 

U U 

61.1 33.5 

U 

U 

U 

U 

U 

40.4 

U 

U 

U 

U 

U 

37.a m- 
5.49 m- 

U 

ugn 
UN 
Udi 
Uti 
U%l 
USn 

SU 

U 

U 

U 

U 

U 

17.2 

11.24 

0.70 

11 

72 

5.9aO 

U U 

U 0 

U U 

U U 

U U 

35.9 72.3 

6.69 6.56 

U 

U 

U 

U 

U 

19.2 

5.61 

7.1 

10 

106 

M.500 

4.a7 

2.6 

a.20 

2.1 

6.25 

0.50 

8 

1.5 

U 

1.1 

U 9 U TOX 11 29 

U 112 u 86 

3.120 mv 

20 
4 

198 210 

6.380 1.720 Tss 5.980 9.520 3.540 

VOLATILB ORGANIC& 

U 
~~~~~:~~ 1o 
.x.:.x .A,. h . . . . . . . . 5 .: ..a . . ..v.. . . . . . 

U U 5 --IT- U 4J S 

U U 5 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

chlomform U 

l.l-Dkhhdmnc U 

1.2~DiiorouhMo U U U 5 

U U 5 

U u - 

Jl 
U U 5 

U u - 

U U 5 

U u - 

.2-Dichlm 1,1,2-Trl-cbl~ U 

I I 

U 

TV U U 

TdChlOdlUOfOmdMO U U 

btu: U-Notdueucd . 
J-Compouadir~buclarthrnch6~limit. 
X-EPACLP~forsonfvmYion~metbutcompoundtp~. 
D-CnncmmriMIwucdahtdfromadilutioa. 
B-Coqouadisprcrartiabld. 

OS-Jun 





TABLE 8-4 

SITE 11 - INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

SEDIMENT/SURFICIAL SOIL ANALYTICAL RESULTS 
(PHASE II - 1991) 

Parameter 

Sampie Locations Detection 
j I llSD1 / llSD2 / llSD3 ’ Limit 

I 
Units 

TOTAL METALS: 

Cadmium 

Chromium 

Copper 
Lead 

zinc i 

mgfltg 
mgfl<g 
mtW : 
m*g ; 
mgkg j 

NOTES: U - Not detected. 
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I 
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E
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$5 
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m
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TABLE 8-6 (CONI’INUED) 
SITE 11 - INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

GROUNDWATER ANALYTICAL RESULTS 
(PHASE a - 1991) 

PMrmdCf 
S8mple Locations Detection 

ttowIz~ttow13~~towM~~t~s~tt~~6Jttowa7~~towlla Limit Units 

mTALMErAw: 
Culmium 

Chromium 
copper 

Mercury 
zinc 

U 

U 
33 

U 
R 

330 

U 

U 
U 

U 
R 

U 

- 
v/l U U U U U 5.0 II&,. . 

3.2 B I8 5.0 U 14 IO 4 
6yO ~~~~~ 15 U 49 25 ugn 

u ” 35 3 ugn 
R R’ R R R 0.2 ugn 
27 270 66 40 133 20 ugn 

FILTERED METAL& FILTERED METAL& 
Cadmium Cadmium I u lulul~lulululul U u 1 u 1 u u 1 u 1 5.0 5.0 

U U 10 

U U 25 

-LL U U 3 

R R 0.2 

47 33 20 

rOLATILE ORQANKZI 

Acctonc 

Chlotofotm 

1, I-Dichtorochne 

I, I-Dichtorochne 

I ,2-Dichlorocth~e 

cir-I ,2-Dichtrathene 

Turschtorodhcnc 

Trichlororhenc 

Mclhylenc Chtortdc 

I, I, I -Trichtorochn~ 

Carbon Tctracldoride 

B+i3iO 

R 
U 

U 

U 

U 

U 

U 

U 

R 
U 

U 

u 
U 

U 

U 

U 

U 

U 

U 

U 

U 

R 

U 

U 

U 
U 2-Dichtoroelhenc (Tohl)( 

NOTES: U - Not dctoctcd. 

U 

:U 

U 

R 

21 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 
U 

$$&g 

U 

0 

U 

U 

U 

U 

U 

U 

U 

0 

U 
U 

10 
U 

U 

U 

U 

U 

U 

2 

20 

U 

U 

U 
2 

U 

U 

U 

U 

U 

U 

U 

0 
$g&$ 

U 

U 

0 
u 

ugn 
ugn 
ugn 
ugn 
4 
4 

ugn 
ugn 
ugn 
4 
ugn 
ugn 
ugfi 
ugn 
4 
ugn 
ugn 
4 
ugn 

E - Quantitation Estimated 

R - Quantitation Rejected 
B - Present in blank 

. --. - - . . . . . 1 .-.&I 



EM Survey Data 
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Design Verification Study - Summary of Analytical Data Design Verification Study - Summary of Analytical Data 



,, 
TM .* 

SITE 11 
INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

OVSAP ANMYTlcM RESULTS 
NSWC -WNlTE OAK 

ND NO HA ! 1 NA I I NA I I HA II WA I I NA II 
II ND ND 

ND ND I I I I .- .- 
ENE ND NO I N4 WA I I M I I 
I No ND 

c I NO I I 
Ii ND ..- 

I I 47.8 1 I 
WlORANTNENE ND I I I 8 I 
PYREME ND I 188 IJl 

IE I ND II 
ND I NO II 

I ND II ND II 

I 0.431 I I )I 
- 1 24.7 1 1 Y 

I I, *i 



TAM. 

SITE 11 
INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

DVSAP AuuYncAl. RESULTS 
NSWC -WHITE OAK 

3 I LWQ2 I LWQ2 LW.02 I LWQ2 I LWQl 1 LWa5 I LWol LW.07 LWOI 
11JBUMOO2 11alo2w2o4 1l.LWo( 1 114Do5.1414 I 1lIWU wal47a507 wmoI-l4i8 

-I-------- 
hwHntwsc~omot NA M NA M M , 2.27 8 3.4 B 6.53 I B 4.5 0 7.39 * B . 133 II 
AcllYoNt M M M M M ND ND HD ND ND ND 
CMWM USULflDE M M MA HA NA ND ND ND ND ND ND 
?ruYAw%! HA M NA M HA ND ND ND NO ND ND 
emm!w M M M M NA ND ND ND ND ND RD 
1oLucwt HA NA NA M M RD ND ND ND ND ND 
cNLOROB-t M HI Il.4 WA NI ND No ND NO NO w 
.mn8- WA M NA M ND ND NO ND ND I ND 
xnenc~mmu M HA WA M I ND NO NO NO ND 1 RI2 

PamN I I I I I I I 
ND 

I 
ii 
ND 

I NO 
-n-n. ND 
9le NO 
.t NO 
.“I”., **. 

M I I ! I I I I I I I I I I I I I I I I . --_- 
6450 6 

IY ND 0. 
M1u.d O.%t 0. 
MRUM 10.4 2 

I ND 8 
ND L 

41.0 a 
ND h 

R I I 
TOTAL cYAwDc IflwKd NO ND ND ND ND I 53.0 i NO tU II NO NO 

_torrruJRmRLw7woa~ IL4 M M I M Nn Z-L I a22 I mo 34.8 I I 1% 8.24 
pn 410 822 4.74 I.#1 12: *.00 I 0.62 I S.% 0.11 I I 4.52 4.57 
PeRctnYIouMl%l . 523 , . 81.0 55.2 1 04.8 . 83.0 I 71.0 I Il.8 87.2 1 1 II.3 al., _ 

I I I I I I I I I I 



SITE 11 
INDUSTRIAL WASTEWATER DISPOSAL AREA 100 

DVMP ANALYTKX. WSULTS 
NSWC -WHITE OAK 

D 
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SITE 41 
INDUSTRlAL WASTEWATER DISPOSAL AREA 100 

DVSA?ANALYTlCAlRESULTS 
NSWC -WRITE OAK 
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BACKGROUND SAMPLING - HISTORICAL DATA 

Analytical Data - Surface Soil 
Analytical Data - Subsurface Soil 
Analytical Data - Surface Water 
Analytical Data - Sediment 
Analytical Data - Groundwater 



Analytical Data - Surface Soil 



i 

CT0 273 -WHITE OAK 
BACKGROUND SURFACE SdlL DATA 

SAMPLE NUMBER: BG-04.SS BG-05SS BG-06.SS BG-101~SS BG-07-SS BG-IO-SS BG-12-SS 

SAMPLE DATE: 1 o/07/97 10107197 10/07/97 IO/O7197 1 o/07/97 1 o/07/97 10107197 

LOCATION: BG-044s BG-05SS BG-06.SS BG-101.SS BG-07-SS BGlO-SS BG-12-SS 

SAMPLE DEPTH: 

SEMIVOLATILES &g/kg) 
ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

DlBENZO(A,H)ANTHRACENE 
FLUORANTHENE 

FLUORENE 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (pglkg) 
4,4’-DDD 

4,4+-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

ARXLOR-1232 
AROCLOR-1242 

AROCLOR-1248 

370 UJ 360 UJ 58 J 75 J 360 UJ 370 UJ 350 UJ 

370 UJ 360 IJJ 360 UJ 360 UJ 360 UJ 370 UJ 350 UJ 

370 UJ 360 JJJ 96J 120 J 360 UJ 370 UJ 350 UJ 

44J 360 -UJ 310 J 370 J 360 UJ 370 UJ 350 UJ 

445 360 -uJ 260 J 270 J 360 UJ 370 UJ 350 UJ 

53 J 360 <J 290 J 260 J 360 UJ 370 UJ 350 UJ 

48J 360 !JJ 220 J 220 J 360 UJ 370 UJ 350 UJ 

51 J 360 UJ 310 J 360 J 360 UJ 370 UJ 350 UJ 

67 J 360 !J 390 J 410 J 360 UJ 370 UJ 350 UJ 

370 UJ 360 UJ 92 J 98 J 360 UJ 370 UJ 350 UJ 
94 J 360 UJ 750 J 850 J 465 370 UJ 350 UJ 

370 UJ 360 JJ 56 J 78 J 360 UJ 370 UJ 350 UJ 

43J 360 UJ 190 J 210 J 360 UJ 370 UJ 350 UJ 

370 UJ 360 UJ 360 UJ 360 UJ 360 UJ 370 UJ 350 UJ 

53 J 360 UJ 500 J 640 J 360 UJ 370 UJ 350 UJ 

89 J 360 UJ 620 J 640 J 41 J 370 UJ 350 UJ 

9.2 J 3.6 UJ 2.8 J 2.1 J 3.6 UJ 3.7 UJ 0.51 J 

81 J 0.59 J 8.8 J 7.8 J 0.33 J 3.7 UJ 0.69 J 

49 J 3.6 UJ 11 J 9.2 J 3.6 UJ 3.7 UJ 2.9 J 

1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.9 UJ 1.8 UJ 

1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.9 UJ 1.8 UJ 

2.6 J 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.9 UJ 1.8 UJ 

37 UJ 36 UJ 36 UJ 36 UJ 36 UJ 37 UJ 35 UJ 

73 UJ 73.UJ 72 UJ 72 UJ 72 UJ 75 UJ 72 UJ 

37 ‘UJ ?C III .I” vu 36 UJ 36 UJ 36 UJ 37 UJ 35 UJ 

37 UJ 36-UJ 36 UJ 36 UJ 36 UJ 37 UJ 35 UJ 

37 UJ 36 UJ 36 UJ 36 UJ 36 UJ 37 UJ 35 UJ 

1 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE SOIL DATA 

SAMPLE NUMBER: BG-04-S BG-05% BG-08SS BG-IOI-SS BG-07-SS BG-IO-SS BG-12-SS 

SAMPLE DATE: 1 o/07/97 1 o/07/97 1 o/07/97 10/07/97 1oio7197 10107197 10/07/97 
LOCATION: BG-OCSS BG-053s BG-06.SS BG-IOI-SS BG-07-SS BG-IO-SS BG-12-SS 

SAMPLE DEPTH: 

PESTlClDESlPCBs @g/kg) 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

37 UJ 36 UJ 36 UJ 36 UJ 36 UJ 37 UJ 35 UJ 

37 UJ 36 UJ 36 UJ 36 UJ 36 UJ 37 UJ 35 UJ 

1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.9 UJ 1.8 UJ 

1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.9 UJ 1.8 UJ 

8.8 J 0.43 J 2J 1.9 J 1.3 J 3.7 UJ 3.5 UJ 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

8540 10400 7610 6530 9510 12300 9560 

0.57 UL 0.56 UL 0.56 UL 0.56 UL 0.55 UL 0.58 UL 0.54 UL 

3.1 4.2 2.2 2.1 4.2 4.6 2.3 

41.8 52.8 48.9 42.7 40.6 76.5 56.5 

0.06 B 0.19 0.02 B 0.02 B 0.16 0.05 B 0.04 B 

0.07 u 0.06 U 0.12 B 0.11 B 0.06 U 0.08 B 0.06 U 

92.6 B 169 B 383 K 299 K 260 B 1050 K 130 B 

11.8 20.6 11.7 10.3 12.7 55.9 12.3 

7.1 lg 3.5 2.8 3 6.3 3.6 

I 4.8 9.4 18.8 16.8 5.5 13.2 5 

2 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE SOIL DATA 

SAMPLE NUMBER: BG-04.SS BG-0523s BG-063s BG-IOI-SS BG-07-SS BG-IO-SS BG-IZSS 
SAMPLE DATE: 10107197 1 o/07/97 10107197 10107/97 10/07/97 10/07/97 iom7m7 

LOCATION: BG-04.SS BG-05SS BG-ffi-SS BG-IOI-SS BG-07.SS BG-IO-SS BG12SS 

SAMPLE DEPTH: 

RADIONUCLIDES (PCIIG) 
BISMUTH-21 4 1.23 0.96 1.1 0.496 0.84 0.76 0.91 

LEAD-214 1.37 0.88 1.42 0.91 0.86 0.92 0.76 

RADIUM-226 0.1 u 6.38 -1.75 u 3.51 1.74 1.51 u 2.98 

MISCELLANEOUS PARAMETERS () 

PH ! 4.11 ! 4.76 ! 4.58 I 4.61 ! 4.1 ! 5.79 ! 4.57 1 

,i 

., . 

.“* 

,:. 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE SOIL DATA 

BG-SS-09 BG-SS-100 BG-SS-102 

1 l/04/97 11106197 11105197 II II II 
BG-X-09 BG-SS-100 BG-SS-102 

SEMIVOLATILES &g/kg) 

PESTlClDESlPCBs @g/kg) 

4/l’-DDD 

4$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-MC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

3.6 UJ 4 UJ 3.9 UJ 4 UJ 

0.21 J 3.1 J 3.9 UJ 4 UJ 

3.6 UJ 1.4J 3.9 UJ 4 UJ 

1.8 UJ 2 UJ 1.9 UJ 2 UJ _-- 
1.8 UJ 2 UJ 1.9 UJ 2 UJ 

1.8 UJ 2 UJ 1.9 UJ 2 UJ 

36 UJ 40 UJ 39 UJ 40 UJ 

73 UJ 79 UJ 78 UJ 79 UJ 

36 UJ 40 UJ 39 UJ 40 UJ 

36 UJ 40 UJ 39 UJ 40 UJ 

36 UJ 40 UJ 39 UJ 40 UJ 

4 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE SOIL DATA 

SAMPLE NUMBER: BG-13.SS BG-Z-09 BG-S-100 BG-SS-102 

SAMPLE DATE: 10/10/97 11/04/97 11106197 1 l/05/97 II II II 

LOCATION: BG-IBSS BG-Z-09 BG-SS-1OC BG-SS-102 

SAMPLE DEPTH: 

PESTlClDESlPCBs @g/kg) 
AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

36 UJ 40 UJ 39 UJ 40 UJ 

36 UJ 40 UJ 39 UJ 40 UJ 

1.8 UJ 2 UJ 1.9 UJ 2 UJ 

1.8 UJ 2 UJ 1.9 UJ 2 UJ 

3.6 UJ 4 UJ 3.9 UJ 4 UJ 

-_. 

METALS (mglkg) 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

-4 ,nr\.,,, l(i” ~nn”IYII”I”I 

COBALT 

COPPER 

12200 16500 20900 5150 

0.57 UJ 0.66 UL 0.64 UL 0.66 UL 

3.3 0 5.2 L 6.7 2.5 L 

73.9 J 42.6 49.2 19.9 

0.08 0.02 u 0.02 UL 0.02 u 

0.07 UJ 0.36 B 0.59 B 0.15 B 

533 K 283 J 87.6 B 83.1 B 

4&R K 107 K 27.3 8.4 K ,“... . . I”.& I\ 

6.5 7.3 3.7 K 0.79 

6.9 11.9 11 J 3.4 B 

5 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE SOIL DATA 

SAMPLE NUMBER: BG-13.SS BG-Z-09 BG-SS-100 BG-SS-102 

SAMPLE DATE: lO/lOi97 I i/04/97 111cw97 1 II05197 II II II 
LOCATION: BG-13.SS BG-Z-09 BG-SS-100 BG-SS-102 

SAMPLE DEPTH: 

METALS (mglkg) 

POTASSIUM 596 998 1020 K 236 

SELENIUM 0.61 UJ 0.55 UL 073 B 0.54 UL 

SILVER 0.17 UL 0.21 U 0.21 u 0.21 u 

SODIUM 435 UJ 116..‘? 126 B 30.6 U 

THALLIUM 0.63 UL qgis IJ 0.53 u 0.54 u 

VANADIUM 24 4 31.9 42.8 14.4 

ZINC 31.8 30.7 26.2 J 7.8 

RADIONUCLIDES (PCIIG) 

BISMUTH-214 I .09 0.64 0.53 0.74 

LEAD-21 4 0.87 E 0.85 1.35 

RADIUM-226 2.36 0.34 u I.77 u 3.65 

MISCELLANEOUS PARAMETERS () 

PH ! 4.92 5.02 ! 4.46 ! 4.13 ! ! ! 1 

6 



Analytical Data - Subsurface Soil 



BACKGROUND SAMPLES 
DVSAP ANALYTICAL RESULTS 

NSWC -WHITE OAK, MARYLAND 

PARAMETER I BG-olxl506 I 3G3-020506 88-03-0506 
VOLATILES (uglKg) I 1 1 : I 

METHYLENE CHLORIDE I 6.00 I J I 5.00 J 1 5.00 1 J 

SEMIVOLATILES (ug/Kg) I I I I 
Dl-n-BUTYLPHTHALATE I 76.0 I J 1 55.8 I J 1 50.3 i J 

PCBs (ug/Kg) I I 
AROCLOR 1260 I 13.0 1 J 53.0 I I 56.0 ! 

METALS (mg/Kg) I I I 
ALUMINUM 1 14,100 734 8,000 i 
ANTIMONY 0.409 I 0.420 ’ I 0.394 / 
ARSENIC I 2.55 , 1 0.690 / I ND I 
BARIUM 32.9 4.77 I I 20.6 j 
BERYLLIUM 0.671 0.467 , 2.37 
CADMIUM ND I ND I 1 ND I 
CALCIUM I ND ND I I 299 I 

CHROMIUM I 15.1 7.89 I I 3.90 I 
COBALT 3.96 227 15.3 
COPPER 7.83 4.34 I ” 8.11 
IRON 15,300 2.680 1 i 4,700 
LEAD 5.00 2.37 I I 3.02 ! 
MAGNESIUM I 532 ND 763 
1ANGANESE 14.1 2.15 I I 209 ,_ .‘.,. 
IERCURY I 0.055 ND I ND I 

NICKEL 5.70 ND I I 3.58 
POTASSIUM 348 31.1 954 
SELENIUM I ND ND ND 
SILVER ND ND ND 
SODIUM 69.4 46.8 52.4 

VANADIUM ! 27.0 I 14.8 I 5.53 I 
ZINC I 11.8 I I 0.815 I 15.5 I 

MISC I I I I I 
TOTAL CYANIDE (mg/Kg) I ND I ND ND 
TOTAL KJELDAHL NITROGEN (mg/Kg) 1 _ 84.6 1 ND 
PH I 5.02 I 4.16 
PERCENT SOLIDS (%) I 88.8 86.5 

EXPLOSIVES (ug/Kg) I NO POSITIVES REPORTED / 

- 

ND - Nat Detected 
J- PosItwe result is considered an e&mate 



CT0 273 -WHITE OAK 
BACKGROUND SUBSURFACE’SOIL DATA 

SAMPLE NUMBER: BG-04SB BG-04-SB(6) BG-05.SB BG-OXiB(6) BG-IX-SB 

SAMPLE DATE: 10/08/97 1 O/08/97 1 o/o7197 10/07/97 lOlo7/97 

LOCATION: BG O&B BG-04.SB(6) BG-05.SB BG-05SB(6) BG-86SB 

SAMPLE DEPTH: 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

21800 10600 5780 22000 

0.58 UL 0.56 UL 0.56 UL 0.59 UL 

9.2 K 0.76 K 1.8 K 12.7 K 

38.2 31.7 14.1 23.9 

0.07 B 0.04 B 0.02 u 0.02 UL 

007 u 0.06 U 0.08 u 0.36 B 

64.1 B 75.4 B 73.9 B 117 B 

40.3 15.7 11.2 46.8 K 

6.2 10.5 5.7 1.5 B 

11 13.3 22.7 20.2 J 

36000 25200 28800 30900 

14.4 8.6 11.3 SK 

699 K 1690 K 103 K 506 K 

46.1 219 503 22 

0.08 0.03 0.04 0.03 

6K 14 K 2.1 K 5J 

437 1780 191 546 K 

0.63 UL 0.6 UL 0.6 UL 1.7 J 

0.18 U 0.17 u 0.17 u 0.19 u 

46.7 B 42.8 U 43.1 u 44.2 B 

0.65 UL 0.62 UL 0.62 UL 0.49 UJ 

70.9 24.6 31.9 54.8 K 

14.3 57.7 5.4 B 11.1 J 

RADIONUCLIDES (PCIIG) 
BISMUTH-214 

LEAD-21 4 

RADIUM-226 

(3.84 1.96 1.13 0.65 

0.74 0.82 1.35 0.91 

-4.23 .u 1.43 u 2.55 2.76 



CT0 273 -WHITE OAK 
BACKGROUND SUBSURFACE’SOIL DATA 

SAMPLE NUMBER: BG-IO-SB(6) BG-QSB(3) BG-13.SB(6) BG-SB-09(7) BGSB-lOO(7) BG-SB-102(7) 
SAMPLE DATE: tom97 10/10/97 lOQ3i97 1 l/04/97 I i/07/97 1 tltnl97 II 
LOCATION: BG-IO-SB(6) BG-12.SB(3) BG-13.SB(6) BG-SB-09(7) l BG-SB-100(7) BGSB-102(7) 

SAMPLE DEPTH: 

METALS (inglkg) 

RADIONUCLIDES (PCIIG) 

BISMUTH-214 

LEAD-21 4 

RADIUM-226 

1.47 c!33 0.84 0.3 0.55 0.27 

1.52 0.68 0.64 
- .- 
0.4Y i3.6i 0.28 

2.87 2.71 -2.78 U 0.28 U 1.98 2.54 

2 



Analytical Data - Surface Water 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLE NUMBER: BG-SW-100 BG-SW-01 BG-SW-02 BG-SW-03 
COLLECTION DATE: 10/10/97 10/14/97 lOf28197 10127197 
LOCATION: BG-SW-100 BG-SW-01 BG-SW-02 BG-SW-03 

SEMIVOLATILES &g/L) 

BG-SW-04 1 BG-SW-05 1 BG-SW-06 
1 o/27/97 IO/l5197 IO/IO/97 

BG-SW-04 BG-SW-05 BG-SW-06 

ACENAPHTHENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

ACENAPHTHYLENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

ANTHRACENE 11 u II u 10 u 10 u 11 u 10 u 11 u 

BENZO(A)ANTHRACENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

BENZO(A)PYRENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 
I I 

BENZO(B)FLUORANTHENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

BENZO(G,H,I)PERYLENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

BENZO(K)FLUORANTHENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 
I  

CHRYSENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

DIBENZO(A,H)ANTHRACENE 11 u 11 u 10 u 10 lj 11 u 10 u 11 u 

FLUORANTHENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

FLUORENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 
1 

INDENO(1,2,3-CD)PYRENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

NAPHTHALENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

PHENANTHRENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

PYRENE 11 u 11 u 10 u 10 u 11 u 10 u 11 u 

PESTlClDESlPCBs @g/L) 

1 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLE NUMBER: BG-SW-100 BG-SW-01 BG-SW-02 BG-SW-03 BG-SW-04 BGSW-05 
COLLECTION DATE: 10/10/97 lOH4i97 lOR8i97 IO/27197 lOR7i97 10/15/97 
LOCATION: BG-SW-100 BG-SW-01 BG-SW-02 BG-SW-03 BG-SW-04 BG-SW-05 

PESTlClDESlPCBs @g/L) 

BG-SW-06 

10/10/97 

BGSW-06 

AROCLOR-1254 1.1 u 1.1 u 1 u 1.1 UJ 1 u 1.1 UJ 1 u 

AROCLOR-1260 1.1 u 1.1 u 0.14 J 1.1 UJ 1 u 1.1 UJ 1 u 

BETA-BHC 0.053 u 0.053 u 0.052 U 0.056 UJ 0.052 U 0.053 UJ 0.052 u 

DELTA-BHC 0.053 u 0.053 u 0.052 U 0.056 UJ 0.052 u 0.053 UJ 0.052 u 

DIELDRIN 0.11 u 0.11 u 0.1 u 0.11 UJ 0.1 u 0.11 UJ 0.1 u 

ENDOSULFAN I 0.053 u 0.053 u 0.052 U 0.056 UJ 0.052 u 0.053 UJ 0.052 u 

ENDOSULFAN II 0.11 u 0.11 u 0.1 u 0.11 UJ 0.1 u 0.11 UJ 0.1 u 

ENDOSULFAN SULFATE 0.11 u 0.11 u 0.1 u 0.11 UJ 0.1 u 0.11 UJ 0.1 u ’ 

ENDRIN 0.11 u 0.11 u 0.1 u 0.11 UJ 0.1 u 0.11 UJ 0.1 u 

ENDRIN ALDEHYDE 0.11 u 0.11 u 0.1 u 0.11 UJ 0.1 u 0.11 UJ 0.1 u 

ENDRIN KETONE 0.11 u 0.11 u 0.1 u 0.11 UJ 0.1 u 0.11 UJ 0.1 u 

GAMMA-BHC (LINDANE) 0.053 u 0.053 u 0.052 U 0.056 UJ 0.052 U 0.053 UJ 0.052 U 

GAMMA-CHLORDANE 0.053 u 0.053 u 0.052 U 0.056 UJ 0.052 u 0.053 UJ 0.052 u 

HEPTACHLOR 0.053 u 0.053 u 0.052 U 0.056 UJ 0.052 U 0.053 UJ 0.052 u 

HEPTACHLOR EPOXIDE 0.053 u 0.053 u 0.052 U 0.018 UR 0.052 u 0.053 UJ 0.052 U 

METHOXYCHLOR 0.53 u 0.53 u 0.52 u 0.56 UJ 0.52 U 0.53 UJ 0.52 U 

TOXAPHENE 5.3 u 5.3 u 5.2 u 5.6 UJ 5.2 U 5.3 UJ 5.2 U 

METALS @g/L) 

ALUMINUM 20 u 58.4 K 104 B 671 19 u 85 K 20 u 

ANTIMONY 2.6 U 2.6 U 2.8 U 2.8 U 2.8 U 2.6 U 2.6 U 

ARSENIC 3.3 u 3.3 u 3u 3u 3u 3.3 u 3.3 u 

BARIUM 25.6 51.2 71.5 32.5 37.8 25.2 25.1 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

CADMIUM 0.3 u 0.3 u 0.3 u 0.56 El 0.3 u 0.3 u 0.3 u 

CALCIUM 11000 13400 10700 5670 K 12800 10400 10700 

CHROMIUM 0.5 u 0.5 u 0.5 u 2.2 B 0.75 0 0.5 u 0.5 u 

COBALT 0.4 u 0.4 u 0.6 U 0.6 U 0.6 U 0.4 u 0.4 u 

COPPER 8.8 B 2.1 B 2.9 B 11.6 B 28.4 J 3.4 B 7.3 B 

2 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

BG-SW-01 BG-SW-02 BG-SW-03 BG-SW-04 BG-SW-05 BG-SW-06 

10/14/97 lOR8/97 lOR7/'97 10127197 10/15/97 IO/IO/97 

BG-SW-01 BG-SW-02 BG-SW-03 BG-SW-04 BG-SW-05 BGSW-06 

9 
IRON 36.6 B 679 77.2 B 966 52 B 214 27.6 B 
LEAD 1 u 1.1 K 1.6 B 29.3 3.7 B 1 K 1 u 
MAGNESIUM 3730 J 6020 J 5790 K 2810 K 4560 K 3190 J 3660 J 
MANGANESE 9.4 B 40.2 40.2 50.2 4.3 B 17.2 B 8.3 B 
MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
NICKEL 1.6 K 1.7 K 6.3 B 2.8 B 2.6 0 1.3 K 1.1 u 
POTASSIUM 2420 3000 3180 2560 K 3350 K 2790 2370 
SELENIUM 2.8 U 2.8 U 2.3 U 2.3 U 2.3 U 2.8 U 2.8 U 
SILVER 0.8 U 0.8 U 0.9 u 0.9 u 0.9 u 0.8 U 0.8 U -c 
SODIUM 10700 23200 20700 7820 J 3030 B 10600 11200 
THALLIUM 2.9 UL 2.9 UL 4.2 B 2.3 U 2.3 U 2.9 UL 2.9 UL 
VANADIUM 1.1 u 1.1 u 1 u 1.5 B 1 u 1.1 u 1.1 u 
ZINC 9.1 B 4.7 B 11.8 B 10.2 B 9.2 B 5.1 B 7.4 B 

MISCELLANEOUS PARAMETERS () 

PH I 7.88 I 6.86 I 6.27 I 6.73 7.23 I 7.43 I 

3 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLENUMBER: BG-SW-07 BG-SW-08 BG-SW-09 BG-SW-10 BG-SW-II BG-SW-101 BGSW-12 
COLLECTIONDATE: 10/10/97 10/15/97 Ii/Ii/97 10/14/97 10114i97 10/14/97 10/16t97 
LOCATION: BG-SW-07 BG-SW-08 BG-SW-09 BG-SW-10 BG-SW-II BG-SW-101 BG-SW-12 

SEMIVOLATILES @g/L) 

r 

b 

ACENAPHTHENE 11 u 11 u 12 u 10 u 11 u 10 u 11 u 

ACENAPHTHYLENE 11 u 11 u 12 u 10 u 11 u 10 u 11 u 

ANTHRACENE 11 u 11 u 12 u 10 u 11 u 10 u 11 u 

BENZO(A)ANTHRACENE 11 u 11 u 12 u IOU 11 u 10 u 11 u 

BENZO(A)PYRENE 11 u 11 u 12 u 10 u 11 u 10 u 11 u 

BENZO(B)FLUORANTHENE 11 u 11 u 12 u 10 u 11 u 6J 11 u 

BENZO(G,H,I)PERYLENE 11 u 11 u 12 u 10 u 2J 2J 11 u 

BENZO(K)FLUORANTHENE 11 u 11 u 12 u 10 u 11 u 2J 11 u 

CHRYSENE 11 u 11 u 12 u 10 u 3J 2J 11 u 

DlBENZO(A,H)ANTHRACENE 11 u 11 u 12 u 10 u 11 u 10 u 11 u 

FLUORANTHENE 11 u 11 u 12 u 10 u 6J 10 u 11 u 

FLUORENE 11 u 11 u 12 u 10 u 11 u 10 u 11 u 

INDENO(1,2,3-CD)PYRENE 11 u 11 u 12 u 10 u 2J 2J 11 u 

NAPHTHALENE 11 u 11 u 12 u 10 u 11 u 10 u 11 u 

PHENANTHRENE 11 u 11 u 12 u 10 u 2J 1J 11 u 

PYRENE 11 u 11 u 12 u 10 u 3J 2J 11 u 

PESTlClDESlPCBs @g/L) 

4,4'-DDD 0.1 u 0.11 u 0.11 u 0.1 u 0.1 u 0.11 u 0.016 J 

4,4'-DDE 0.1 u 0.11 u 0.11 u 0.1 u 0.1 u 0.11 u 0.11 u 

4,4'-DOT 0.1 u 0.11 u 0.11 u 0.1 u 0.1 u 0.11 u 0.11 u 

ALDRIN 0.052 u 0.055 u 0.053 u 0.05 u 0.052 U 0.055 u 0.053 u 

ALPHA-BHC 0.052 U 0.055 u 0.053 u 0.05 u 0.052 U 0.055 u 0.053 u 

ALPHA-CHLORDANE 0.052 U 0.055 u 0.053 u 0.05 u 0.052 U 0.055 u 0.053 u 

AROCLOR-1016 IU 1.1 u 1.1 u IU 1u 1.1 u 1.1 u 

AROCLOR-1221 2.1 u 2.2 u 2.1 u 2u 2.1 u 2.2 u 2.1 u 

AROCLOR-1232 1 u 1.1 u 1.1 u IU IU 1.1 u 1.1 u 

AROCLOR-1242 IU 1.1 u 1.1 u IU IU 1.1 u 1.1 u 

AROCLOR-1248 IU 1.1 u 1.1 u 1 u IU 1.1 u 1.1 u 

4 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLE NUMBER: BG-SW-07 BG-SW-08 BG-SW-09 BG-SW-IO 
COLLECTION DATE: l0HOi97 10/15/97 11111197 IOH 4197 
LOCATION: BG-SW-07 BG-SW-08 BG-SW-09 BG-SW-IO 

I I 
PESTlClDESlPCBs @g/L) 
AROCLOR-1254 1 u 1.1 u 1.1 u 1 u 1 u 1.1 u 1.1 u 
AROCLOR-1260 1 u 1.1 u 1.1 u 1 u 1 u 1.1 u 1.1 u 
BETA-BHC 0.052 u 0.055 u 0.053 u 0.05 u 0.052 u 0.055 u 0.053 u 
DELTA-BHC 0.052 U 0.055 u 0.053 u 0.05 u 0.052 u 0.055 u 0.053 u 
DIELDRIN 0.1 u 0.11 u 0.11 u 0.1 u 0.1 u 0.11 u 0.11 u 
ENDOSULFAN I 0.052 U 0.055 u 0.053 u 0.05 u 0.052 U 0.055 u 0.053 u 
ENDOSULFAN II 0.1 u 0.11 u 0.11 u 0.1 u 0.1 u 0.11 u 0.11 u 
ENDOSULFAN SULFATE 0.1 u 011 u 0.11 u 0.1 u 0.1 u 0.11 u 0.11 u 
ENDRIN 01 u 011 u 011 u 0.1 u 0.1 u 0.11 u 0.11 u 
ENDRIN ALDEHYDE 01 u 011 u 011 u 0.1 u 0.1 u 0.11 u 0.11 u 
ENDRIN KETONE 01 u 011 u 011 u 0.1 u 0.1 u 0.11 u 0.11 u 
GAMMA-BHC (LINDANE) 0052 u 0 055 u 0 053 u 0.05 u 0.052 U 0.055 u 0.053 u 
GAMMA-CHLORDANE 0052 u 0 055 u 0053 u 0.05 u 0.052 U 0.055 u 0.053 u 
HEPTACHLOR 0.052 U 0 055 u 0088 R 0.05 u 0.052 u 0.055 u 0.053 u 
HEPTACHLOR EPOXIDE 0.052 u 0 055 u 0.011 R 0.008 J 0,052 U 0.055 u 0.012 J 
METHOXYCHLOR 0.52 U 0.55 u 0.53 u 0.5 u 0.52 u 0.55 u 0.53 u 
TOXAPHENE 5.2 U 5.5 u 5.3 u 5u 5.2 U 5.5 u 5.3 u 

COBALT 0.51 B I 1.7 B I 0.6 U I u.4 u I 0.4 I 5.3 I v.9 ” 
COPPER 5.2 B 2.3 B 6.5 B 2.7 B 98.8 45 16.6 K 

5 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLE NUMBER: BG-SW-07 BG-SW-08 BG-SW-09 BG-SW-IO BG-SW-II BG-SW-101 BG-SW-12 
COLLECTION DATE: IO/IO/97 10/15/97 1111 II97 10114l97 10/14Kl7 10114197 10116197 
LOCATION: BG-SW-07 BG-SW-08 BG-SW-09 BG-SW-IO BG-SW-II BG-SW-101 BG-SW-12 

METALS (FglL) 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS () 

PH 

64.3 B 916 51.8 B 58.9 B 7230 5110 10 u 

1 u 2K 1 u 1 u 35.4 14.4 1 u 

14500 9890 J 5000 K 7210 J 13900 12200 10200 

21.5 318 7.5 B 9.2 B 507 617 6K 

0.1 u 0.1 0.1 u 0.1 u 0.69 0.31 0.1 u 

2.4 K 8.5 K 1.6 B 8.9 K 52.3 K 33.8 K 5.5 K 

7920 4510 1910 K 2470 8480 8300 3160 K 

2.8 U 2.8 U 2.3 U 2.8 U 2.8 U 2.8 U 2.8 UJ 

0.92 B 0.8 U 0.9 u 0.8 U 0.8 U 0.8 U 0.8 U 

22800 18700 13700 13800 14400 14300 11500 

2.9 UL 2.9 UL 2.3 U 2.9 UL 2.9 UL 2.9 UL 2.9 UL 

1.1 u 1.1 u 1 u 1.1 u 10.7 6.3 1.1 u 

3.8 B 12.8 B 12.6 B 9B 1070 549 36.6 K 

7.51 7.17 I 7.32 6.84 I 6.8 6.98 
I 
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CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLE NUMBER: EG-SW-13 BG-SW-14 BG-SW-15 BG-SW-16 
COLLECTION DATE: 10/16/97 10/16/97 10/16/97 10117197 II II II 
LOCATION: BG-SW-13 BG-SW-14 BG-SW-15 BG-SW-16 

SEMIVOLATILES &g/L) 

ACENAPHTHENE 11 u 11 u 12 u 11 u 

ACENAPHTHYLENE’ 11 u 11 u 12 u 11 u 

ANTHRACENE 11 u 11 u 12 u 11 u 

BENZO(A)ANTHRACENE 11 u 11 u 12 u 11 u 

BENZO(A)PYRENE 11 u 11 u 12 u 11 u 

BENZO(B)FLUORANTHENE 11 u 11 u 12 u 11 u 

BENZO(G,H,l)PERYLENE 11 u 11 u 12 u 11 u 

BENZO(K)FLUORANTHENE 11 u 11 u 12 u 11 u 

CHRYSENE 11 u 11 u 12 u 11 u 

DlBENZO(A,H)ANTHRACENE 11 u 11 u 

., 

12 u 11 u 

FLUORANTHENE 11 u 11 u 12 u 11 u 

FLUORENE 11 u 11 u 12 u 11 u 

INDENO(l.2,3-CD)PYRENE 11 u 11 u 12 u 11 u 

NAPHTHALENE 11 u 11 u 12 u 11 u 

PHENANTHRENE 11 u 11 u 12 u 11 u 

PYRENE 11 u 11 u 12 u 11 u 

PESTlClDESlPCBs @g/L) 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLE NUMBER: BG-SW-13 BG-SW-14 BG-SW-15 BG-SW-16 
COLLECTION DATE: 10/16/97 10/16/97 10/16/97 10/17/97 II II II 
LOCATION: BG-SW-13 BG-SW-14 BG-SW-15 BG-SW-16 

PESTlClDESlPCBs @g/L) 

AROCLOR-1254 1 u 1.1 u 1.2 u 1.1 u 

AROCLOR-1260 1 u 1.1 u 1.2 u 1.1 u 

BETA-BHC 0.052 U 0.053 u 0.062 u 0.053 u 

DELTA-BHC 0.052 U 0.053 u 0.062 u 0.053 u 

DIELDRIN 0.1 u 0.11 u 0.12 u 0.01 J 

ENDOSULFAN I 0.052 U 0.053 u 0.062 U 0.053 u 

ENDOSULFAN II 0.1 u 0.11 u 0.12 u 0.11 u 

ENDOSULFAN SULFATE 0.1 u 0.11 u 0.12 u 0.11 u 

ENDRIN 0.1 u 0.11 u 0.12 u 0.11 u 

ENDRIN ALDEHYDE 0.1 u 0.11 u 0.12 u 0.11 u 

ENDRIN KETONE 0.1 u 0.11 u 0.12 u 0.11 u 

GAMMA-BHC (LINDANE) 0.052 u 0.053 u 0.062 u 0.053 u 

GAMMA-CHLORDANE 0.052 U 0.053 u 0.062 u 0.053 u 

HEPTACHLOR 0.052 u 0.053 u 0.062 U 0.053 u 

HEPTACHLOR EPOXIDE 0.052 U 0.053 u 0.062 U 0.018 J 

METHOXYCHLOR 0.52 U 0.53 u 0.62 U 0.53 u 

TOXAPHENE 5.2 U 5.3 u 6.2 U 5.3 u 

METALS &g/L) 

ALUMINUM 62.6 B 80.8 B 26.4 B 20 u 

ANTIMONY 2.6 U 2.6 U 2.6 U 2.6 U 

ARSENIC 3.3 u 3.3 u 3.3 u 3.3 u 

BARIUM 22 J 22.8 J 28.4 J 41.5 J 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 

CADMIUM 0.3 u 0.3 u 0.3 u 0.3 u 

CALCIUM 7840 K 10500 6720 K 7670 K 

CHROMIUM 0.5 u 1.9 B 0.5 u 0.5 u 

COBALT 0.42 B 0.6 B 0.4 u 0.4 u 

COPPER 2.7 B 2.5 B 12.6 K 12.4 K 

8 



CT0 273 -WHITE OAK 
BACKGROUND SURFACE WATER DATA 

SAMPLE NUMBER: BG-SW-13 BG-SW-14 BG-SW-15 BG-SW-16 
COLLECTION DATE: IO/l6197 10/16/97 10/16/97 10/17/97 /I II II 
LOCATION: BG-SW-13 BG-SW-14 BG-SW-15 BG-SW-16 

METALS @g/L) 

IRON 444 1220 121 K 46.4 B 

LEAD 1.2 K 1 u 1 u 1 u 

MAGNESIUM 1890 K 2070 K 3010 K 3110 K 

MANGANESE 60.6 591 20.5 K 8.5 K 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 1.1 u 30 K 4.7 K 1.1 K 

POTASSIUM ~ 2880 K 2120 K 2190 K 1900 K 

SELENIUM 2.8 UJ 2.8 UJ 2.8 UJ 2.8 UJ 

SILVER 0.8 U 0.8 U 0.8 U 0.8 U 

SODIUM 4430 J 3920 J 6260 J 20800 

THALLIUM 2.9 UL 2.9 UL 2.9 UL 2.9 UL 

VANADIUM 1.1 u 1.1 u 1.1 u 1.1 u 

ZINC 4.5 K 4.3 K 3.8 K 5.2 K 

MISCELLANEOUS PARAMETERS () 

PH 6.99 6.59 6.76 6.67 I I I 

9 



Analytical Data - Sediment 



CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

SAMPLE NUMBER: BG-SD-100 BG-SD-01 BG-SD-02 BG-SD-03 BG-SD-04 BG-SD-05 BG-SD-06 

SAMPLE DATE: IO/IO/97 10/14/97 lom97. 10/27/97 lOt27/97 10/15/97 lWlw97 

LOCATION: BG-SD-100 BG-SD-01 BG-SD-02 BG-SD-03 BG-SD-04 BG-SD-05 BG-SD-06 

SAMPLE DEPTH: 

SEMIVOLATILES @g/kg) 

ACENAPHTHENE 430 u 450 u 480 UJ 470 UJ 470 UJ 450 UJ I 430 u 

ACENAPHTHYLENE 430 u 450 u 480 UJ 470 UJ 470 UJ 450 UJ 430 u 

ANTHRACENE 430 u 450 u 77 J 470 UJ 470 UJ 450 UJ I 430 u 

BENZO(A)ANTHRACENE 430 u 450 u 220 J 470 UJ 470 UJ 90 UJ 80 J 
I I I 

PESTlClDESlPCBs &g/kg) 

4.4’-DDD 

4,4-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-“17 * -*- 

AROCLOR-1242 

AROCLOR-1248 

4.3 UJ 4.5 u 4.7 UJ 3.6 UJ 4.7 UJ 4.5 UJ 3.6 UJ 

4.3 UJ 4.5 u 4.7 UJ 0.18 J 4.7 UJ 4.5 UJ 3.6 UJ 

4.3 UJ 4.5 u 4.7 UJ 3.6 UJ 4.7 UJ 4.5 UJ 3.6 UJ 

2.1 UJ 2.2 y 2.4 UJ 1.8 UJ 2.4 UJ 2.3 UJ 1.8 UJ 

2.1 UJ 2.2 u 2.4 UJ 1.8 UJ 2.4 UJ 2.3 UJ 1.8 UJ ~. 
0.3 J 2.2 J 2.4 UJ 1.1 J 2.4 UJ 2.3 UJ 0.23 J 

43 UJ 45-u 47 UJ 36 UJ 47 UJ 45 UJ 36 UJ 

85 UJ 3 u 95 UJ 71 UJ 94 UJ 90 UJ 72 UJ 

43 UJ 45LU 47 UJ 36 UJ 47 UJ 45 UJ 36 UJ .-. 
43 UJ 45 u 47 UJ 36 UJ 47 UJ 45 UJ 36 UJ 

43 UJ 45 u 47 UJ 36 UJ 47 UJ 45 UJ 36 UJ 

1 



CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

SAMPLE NUMBER: BG-SD-100 BG-SD-01 

SAMPLE DATE: 10110197 10/14/97 

LOCATION: BG-SD-100 BG-SD-01 

SAMPLE DEPTH: 

BG-SD-02 BG-SD-03 BG-SD-04 BG-SD-05 BG-SD-06 

lOt28i97 10/27/!37 1 OR7l97 10/15/97 10/10/97 
BG-SD-02 BG-SD-03 BG-SD-04 BG-SD-05 BGSD-06 

PESTlClDESlPCBs #g/kg) 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

43 UJ 45 .!J 47 UJ 36 UJ 47 UJ 45 UJ 36 UJ 

6J 45 u 3000J 36 UJ 97 J 45 UJ 7.7 J 

2.1 UJ 2.2-U 2.4 UJ 1.8 UJ 2.4 UJ 2.3 UJ 1.8 UJ 

2.1 UJ 2.2 u 2.4 UJ 1.8 UJ 2.4 UJ 2.3 UJ 1.8 UJ 

4.3 UJ 45 u 4.7 UJ 3.6 UJ 4.7 UJ 4.5 UJ 3.6 UJ 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

1340 4260 .-- 
0.66 UJ 0.69 UJ 

0.84 UJ 1.5 B 

8.8 J 29.6 J 

0.03 0.03 u .-- 

0.1 B 0.18 B -- -~- 
122 B 365 K --- 

4.7 26.4 . ..- 

1.8 5.7 

38 7 

3690 ! 3990 ! 5210 1 2190 ! 1890 

0.79 UL 0.77 u 0.79 u 0.7 UJ 0.67 UJ 

0.85 U 0.82 U 0.85 U 0.89 UJ 0.85 UJ 

23.2 21.2 34.4 14.4 J 11.6 J 

0.03 u 0.03 u 0.03 u 0.03 u 0.04 

0.38 B 0.24 B 0.45 B 0.14 B 0.08 UJ 

266 B 210 B 397 K 222 K 153 B 

16.8 J 7K 10.9 K 8 8.3 

4.4 3.7 5.1 2.9 2.2 

8J 8.2 J 12.6 J 4.6 4.8 

2 



CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

BG-SD-100 BG-SD-01 BG-SD-02 BG-SD-03 BG-SD-04 BG-SD-05 BGSD-06 
10/10/97 10/14/97 10/28/9? ?0/27/97 lOI27197 10/15/97 10110/97 
BG-SD-100 BG-SD~Ol BG-SD-02 EG-SD-03 BG-SD-04 BG-SD-05 BG-SD-06 

1 
5950 12500 8640 8220 12100 9550 6060 -- 
2.7 L 8.3 L 6.4 J 16.3 K 7.1 K 4.4 L 3.5 L 

468 J 3040 J 1940 J 1040 K 1760 K 783 J 620 J 

81.9 J 270 J 203 J 178 292 134 J 119 J 

0.02 u V? _L( 0.1 0.02 u 0.04 0.02 u 0.02 u 

3.6 K 40.4 17 6.9 K 11.6 K 5.6 K 5.6 K 

281 1030 705 J 852 K 1240 K 502 384 

0.71 UJ 0.74 UJ 0.85 K 0.63 U 0.65 U 0.76 UJ 0.72 UJ 

0.2 UL 0.21 UL 0.25 U 0.25 U 1.3 B 0.22 UL 0.21 UL -“. v. 

50.7 UJ 73 .!? 91.9 B 55.7 B 79.5 B 54.1 UJ 51.5 UJ s 

0.74 UL 0.77 gr_ 0.65 U 0.63 U 0.65 U 0.78 UL 0.75 UL 

5.8 11 8 8.2 11.3 11.2 6.2 :a 

12.3 39 6 32.7 J 24.8 K 49.6 K 16.5 I 15.2 

METALS (mglkg) 
I 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (J 

PH I 7.26 I 7.35 I 6.31 I 6.38 I 6.89 I 7.19 

TOTAL ORGANIC CARBON (mg/Kg) 550 2030 7530 2740 1510 1490 1290 

3 



CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

SAMPLE NUMBER: BG-SD-07 BG-SD-08 BG-SD-09 BG-SD-10 BG-SD-11 BG-SD-101 BG-SD-12 

SAMPLE DATE: 10110/97 10115/97 Ill03197 10114i97 10/14/97 10114!97 10116197 
LOCATION: BG-SD-07 BG-SD-08 BG-SD-09 BG-SD-10 BG-SD-11 BG-SD-101 BG-SD-12 

SAMPLE DEPTH 

SEMIVOLATILES @g/kg) 

ACENAPHTHENE 4OOU 370 UJ 450 UJ 410 u 680 J 630 J 470 UJ 

ACENAPHTHYLENE 4OOU 370 UJ 450 UJ 410 u 4400U 4200 U 470 UJ 

ANTHRACENE 400 u 370 UJ 450 UJ 120 J 3000 J 3100 J 470 UJ 

BENZO(A)ANTHRACENE 400 u 370 UJ 450 UJ 710 20000 24000 470 UJ i 

PESTlClDESlPCBs (pglkg) 

4,4’-DOD 3.9 UJ 0.32 UJ 4.5 UJ 4.1 u 4.4 UJ _.. 4.2 UJ 4.7 UR 

4,4’-DDE 3.9 UJ 3.7 UJ 4.5 UJ 4.1 u 4.4 UJ 4.2 UJ 4.7 UR 

4,4’-DDT 3.9 UJ 0:27uJ 4.5 UJ 4.1 u 4.4 UJ 8.7 J 4.7 UR 

ALDRIN 2 UJ 1.9-Y? 2.3 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

ALPHA-BHC 2 UJ !:s~uJ 2.3 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

ALPHA-CHLORDANE 2 UJ 1.1 UJ 2.3 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

AROCLOR-1016 39 UJ 37 UJ 45 UJ 41 u 44 UJ ~.- -.. 42 UJ 47 UR 

AROCLOR-1221 79 UJ 75 UJ 90 UJ 82 U 87 UJ 85 UJ 94 UR 

AROCLOR-1232 39 UJ 37 UJ 45 UJ 41 u 44 UJ -_- 42 UJ 47 UR 

AROCLOR-1242 39 UJ 37.L’J 45 UJ 41 u 44 UJ 42 UJ 47 UR 

AROCLOR-1246 39 UJ 3!-i&J 45 UJ 41 u 44 UJ 42 UJ 47 UR 



SAMPLE NUMBER: BG-SD-07 BG-SD-08 BG-SD-09 BG-SD-10 BG-SD-11 BG-SD-101 BG-SD-12 

SAMPLE DATE: 10/10/97 10115197 1 l/o3197 10/14i97 lOH4l97 10114197 10116197 

LOCATION: BG-SD-07 EG-SD-08 BG-SD-09 BG-SD-10 BG-SD-11 BG-SD-101 BG-SD-12 

SAMPLE DEPTH. 

CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

PESTlClDESlPCBs &g/kg) 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

METALS (mgfkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMlUtvi 

COBALT 

COPPER 

44 37 UJ 55 J 41 u 44 UJ 42 UJ 47 UR 

39 UJ 37 UJ 45 UJ 41 u 44 UJ 42 UJ 47 UR 

2 UJ l.gm_u_J 2.3 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

2 UJ 1.9 !-!J 2.3 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

3.9 UJ .3? UJ 4.5 UJ 4.1 u 4.4 UJ 4.2 UJ 4.7 UR 

2 UJ 1 9 UJ 2.3 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

3.9 UJ 37 UJ 45 UJ 4.1 u 46R 26 R 4.7 UR 

39 UJ 37 UJ 45 UJ 4.1 u 4.4 UJ 4.2 UJ 4.7 UR 

39 UJ 37 UJ 45 UJ 4.1 u 4.4 UJ 4.2 UJ 4.7 UR 
_. 

-. 39 UJ 37 UJ 45 UJ 4.1 u 4.4 UJ 4.2 UJ 4.7 UR 

‘. ‘. 45 UJ 41 u 4.4 UJ 4.2 UJ 4.7 UR ‘. 39 UJ 37 UJ 

- 2 UJ 1 9 UJ 23 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

2 UJ 096 UJ 23 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 

2 UJ 1 9 UJ 23 UJ 2.1 u 2.2 UJ 2.t UJ 2.3 UR 

2 UJ 1 9 UJ 2.3 UJ 2.1 u 2.2 UJ 2.1 UJ 2.3 UR 
._ 

20 UJ 19 UJ 23 UJ 21 u 22 UJ 21 UJ 23 UR 
_- 

200 UJ 190 UJ 230 UJ 210 u 220 UJ 210 UJ 230 UR 

918 !?3’3 3750 738 4100 2410 5130 

0.62 UJ o.J+ g 0.76 UL 0.62 UJ 0.67 UJ 0.66 UJ 0.73 UL 

0.78 UJ 1.7. !! 0.82 L 0.79 UJ 7.4 J 3.4 B 1.2 0 

6.3 J 9.cJ 25.7 QJ 11.9 J 12.7 J 35.4 

0.02 u 0.02 u 0.03 u 0.02 u 0.03 u 0.05 0.03 u 

0.09 B 0.1 B 0.27 B 0.18 B 0.62 J 0.62 J 0.08 U -- - 
168 B ;I% K 529 J 337 K 30800 34600 574 K 

3.3 K 6.3 10.8 K 2.3 K 116 80 7.7 J 

0.63 B 6,2 5.9 1.3 21.7 16.1 5.1 

4.2 3.2 B 9.8 3.6 8 64.7 58.9 11.4 El 

b 



CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

SAMPLE NUMBER: BG-SD-07 BG-SD~O8 BG-SD-09 BG-SD-10 BG-SD-11 

SAMPLE DATE: 10/10/97 10/15/97 1 l/o3197 10114197 10/14/97 

LOCATION: BG-SD-07 BG-SD-08 BG-SD-09 BG-SD-10 BG-SD-11 

SAMPLE DEPTH: 

METALS (mglkg) 

IRON 3850 

LEAD 2.2 L 

MAGNESIUM 245 J 

MANGANESE 51.8 J 

MERCURY 0.02 

NICKEL 2.4 K 

POTASSIUM 189 

SELENIUM 0.66 UJ 

SILVER 0.19 UL 

SODIUM 47.4 UJ 

THALLIUM 0.69 UL 

VANADIUM 8.1 

ZINC 7.1 

MISCELLANEOUS PARAMETERS () 

PH 1 7.12 

TOTAL ORGANIC CARBON (mg/Kg) 461 

06 UJ 0.62 UL 0.67 UJ 0.72 UJ 0.71 UJ 0.79 UJ 

017 UL 0.24 U 0.19 UL 0.21 UL 2.8 L 0.23 U 

43.1 UJ 123 B 47.9 UJ 82.2 B 101 B 84.6 J - 
0.62 UL 0.62 U 0.69 UL 0.74 UL 0.74 UL 0.82 UL 

5.8 9.9 4.2 16.4 7.7 12.5 J ~- 
13.1 40.2 14.6 238 235 80.8 J --. 

7.28 7.28 I 7.16 I 7.96 I 7.8 7.26 ~ I ..- 
1230 2600 424 3800 3410 3070 - 

6 



SAMPLE NUMBER: 

SAMPLE DATE: 
LOCATION: 

SAMPLE DEPTH. 

CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

BG-SD-13 BG-SD-14 BG-SD-15 BG-SD-16 

lOm97 10/16/97 10/16/97 10117197 II II II 
BG-SD. 13 BG-SD-14 BG-SD-15 BG-SD-16 

SEMIVOLATILES (pglkg) 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

DlBENZO(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO(l,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (pglkg) 

4,4-DDD 

4,4’-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-12118 

470 UJ 

470 UJ 

470 UJ 

470 UJ 

470 UJ 

470 UJ 

470 UJ . 
470 UJ 

470 UJ I.. _ 
470 UJ 

470 UJ ,- 
470 UJ 

470 UJ 

470 UJ 
._^ 

470 UJ 

470 UJ 

4.7 UJ 4.3 UJ 4.7 UJ 5 UJ 

0.93 J 4.3 UJ 0.23 J 5 UJ 

4.7 UJ 42. UJ 4.7 UJ 5 UJ 

2.3 UJ 2.LUJ 2.3 UJ 2.5 UJ 

2.3 UJ &fuJ 2.3 UJ 2.5 UJ 

0.7 J ?,t -U? 0.23 J 3.4 J 

47 UJ 43 UJ 47 UJ 50 UJ _-- 
93 UJ 86 UJ 93 UJ 100 UJ 

47 U.l 43 UJ 47 !Jj so 1Ll.J 

47 UJ 43 UJ 47 UJ 50 UJ 

47 UJ 43 UJ 47 UJ 50 UJ 

7 



yg---- 

CT0 273 -WHITE OAK 
BACKGROUND SEDIMENT DATA 

BG-SD-13 BG-SD-I 4 BG-SD-15 BG-SD-16 

10116197 IO/16197 10/16/97 lOl17l97 II II II 
BG-SD-13 BG-SD-14 BG-SD-15 BG-SD-16 

PESTlClDESlPCBs @g/kg) 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

METALS (mglkg) 

47 UJ 43 UJ 47 UJ 50 UJ 

47 UJ 43 UJ 47 UJ 50 UJ 

2.3 UJ 2.1 UJ 2.3 UJ 2.5 UJ 

2.3 UJ 2.1 UJ 2.3 UJ 2.5 UJ 

4.7 UJ 4.3 UJ 0.15 J 2.4 J 

2.3 UJ 2.5 UJ 

4.7 UJ 5 UJ 

4.7 UJ 5 UJ 

4.7 UJ 5 UJ 

4.7 UJ 5 UJ 

4.7 UJ 5 UJ 

2.3 UJ 2.5 UJ 

0.25 J 3.4 J 

2.3 UJ 2.5 UJ 

2.3 UJ 3.2 J 

23 UJ 25 UJ 

230 UJ 250 UJ 

ALUMINUM 5960 13200 5740 4230 - 
ANTIMONY 0.71 UL og UL 0.71 UL 0.76 UL 

ARSENIC 1.6 B &5-B 2.5 B 1.4 B 

BARIUM 36.6 89.9 39.4 29.8 

8 



CT0 273 - WHITE OAK 
BACKGROUND SEDIMENT DATA 

SAMPLE NUMBER: BG-SD-13 BG-SD-14 BG-SD-15 BG-SD-16 

SAMPLE DATE: 10/16/97 10/16/97 lo/l@97 IO/17197 II II II 

LOCATION: BG-SD-13 BGSD-14 BG-SD-15 BG-SD-16 

SAMPLE DEPTH: 

METALS (mglkg) 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSWM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS () 

PH 

12600 21300 14000 17400 

13.3 L 9-L 10.7 L 29.5 L 

1040 K 3410 1220 K 1610 K 

157 J 31~7 -J 273 J 573 J 

0.03 L 0.02 !JR 0.02 UR 0.31 L 

7.5 K 18s 18.1 19.4 

838 K 2960 592 K 343 K 

0.77 UJ 0.76 UJ 0.82 UJ 0.7 @ 

0.22 u 0.2 u 022 u 0.23 U 
._ 

88.8 J 
. 

97 J 1Of J 73.6 J 
__.. 

. 
0.8 UL 0172 UC 0.79 UL 0.85 UL 

17.4 J 20.5 J 15.5 J 12.7 J 

45 J 
. 

46.5 J 72.5. J 30.2 J 
, 

6.85 6.59 I 6.74 7.01 I I 
7 _ 

TOTAL ORGANIC CARBON (mg/Kg) 14400 4360 2450 4940 

8 



Analytical Data - Groundwater 



CT0273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - BACKGROUND 

UNFILTERED GROUNDWATER DATA 

VOLATILES ()lglL) 

1 ,l ,I-TRICHLOROETHANE 1 u 1u NA NA NA NA NA 
1 ,1,2,2-TETRACHLOROETHANE 1 u 1 u NA NA NA NA NA 
1 ,1,2-TRICHLOROETHANE 1 u 1 u NA NA NA NA NA 

1 ,l-DICHLOROETHANE 

1 ,l-OICHLOROETHENE 

1.2 OICHLOROBENZENE 

1,2,4 TRICHLOROBENZENE 

1,2-OIBROMO-3CHLOROPROPANE 

1,2-OIBROMOETHANE 

1,2-OICHLOROETHANE 

1,2-OICHLOROPROPANE 

1,3 OICHLOROBENZENE 

1.4 OICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMOOICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON D!SULF!DE 

CARBON TETRACHLORIOE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

1 u 1 u NA NA NA NA NA 

1 u 1u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1U NA NA NA NA NA 

5 UR 5 UR NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5 UR 5 UR NA NA NA NA NA 

I u IU NA NA NA NA NA 

1 u 1u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1u NA NA NA NA NA 

1 u 1u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1u NA NA NA NA NA 

1 u 1u NA NA NA NA NA 
I 

6 1U NA NA NA NA NA 

1 u I 1 u NA NA NA I NA NA 



CT0 113 

NSWC WHITE OAK, MD: SITE SCREENING PROCESS -BACKGROUND 
UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO-BGW 16 WO BGW40 

COLLECTION DATE: 06110/97 06111197 II II II II II 

LOCATION: SITE 04 SllE 11 
FIELD OUPLICATE OF: 

VOLATILES (pglL) 

CIS-1,2-OICHLOROETHENE 

CIS-1,3-OICHLOROPROPENE 

OIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l-2-OICHLOROETHENE 

TRANS-1 ,bOICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (PgIL) 

1,2,4-TRICHLOROBENZENE 

1,2-OICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4DICHLOROBENZENE 

2,2’-OXYBIS( 1 -CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,CDICHLOROPHENOL 

2,4-OIMETHYLPHENOL 

2.4.OINITROPHENOL 

2,QDINITROTOLUENE 

2,6-OINITROTOLUENE 

2-CHLORONAPHTHALENE 

2xHLOROPHENOL 

1 u 1 u NA NA NA NA NA 

1U 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

2u 2u NA NA NA NA NA 

1u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

1 u 1 u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

22 u 22 u NA NA NA NA NA 

5U 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

22 u 22 u NA NA NA NA NA 

5u 5U NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5U 5u NA NA NA NA NA 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - BACKGROUND 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: wo BGW16 WO BGW40 
* 

COLLECTION DATE: 06/10/97 0611 l/97 II II II II II 

LOCATION- SITE 04 SIIE II 

FIELD DUPLICATE Of. 

SEMIVOLATILES (PglL) 
I 9 

2-METHYLNAPHTHALENE 5u 5u NA NA NA NA NA 

2-METHYLPHENOL 5u 5u NA NA NA NA NA 

2-NITROANILINE 22 u 22 u NA NA NA NA NA 
P-NITROPHENOL 5u 5u NA NA NA NA NA 
3,3’-OICHLOROBENZIOINE 5u 5U NA NA NA NA NA 

3-NITROANILINE 22 u 22 u NA NA NA NA NA 

4,6-OINITRO-2-METHYLPHENOL 22 u 
_.. 

22 u NA NA NA NA NA 

4-BROMOPHENYL PHENYL ETHER 5u 5u NA NA NA NA NA 

QCHLORO-3-METHYLPHENOL SU 5u NA NA NA NA NA 

4-CHLOROANILINE 5u 5u NA NA 
s 

NA NA NA. ’ 

4-CHLOROPHENYL PHENYL ETHER 5u 5u NA NA NA NA NA 

QMETHYLPHENOL 5u 5u NA NA NA NA NA 

4-NITROANILINE 22 u 22 u NA NA NA NA NA 

QNITROPHENOL 22 u 22 u NA NA NA NA NA 

ACENAPHTHENE 5u 5u NA NA NA NA NA 

ACENAPHTHYLENE 5u 5u NA NA NA NA I NA 

ANTHRACENE SU 5u NA NA NA NA NA 

BENZO(A)ANTHRACENE 5u 5u NA NA NA NA NA 

BENZO(A)PYRENE 5u 5u NA NA NA NA NA 

BENZO(B)FLUORANTHENE 5u 5u NA NA NA NA NA 

BENZO(G,H,I)PERYLENE 5u 5u NA NA NA NA NA 

BENZO(K)FLUORANTHENE 5u 5u NA NA NA NA NA 

a;S(2-CHLQRoE?HC.XY)METHANE 5U 5u NA NA NA NA NA 

8lS(2-CHLOROETHYL)ETHER 5u 5u NA NA NA NA NA ----I 

BlS(2-ETHYLHEXYL)PHiHALATE SU 2J NA NA NA NA NA 

BUTYLBENZYL PHTHALATE 5u 5U NA NA NA NA NA 

CARBAZOLE SU 5u NA NA NA NA NA 

CHRYSENE 5u 5u NA NA NA NA NA 1 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - BACKGROUND 

UNFILTERED GROUNDWATER DATA 

SAMPLE NUMBER: WO~EGW 16 WO-BGW40 

COLLECTION DATE: 0611ol97 06/l 1197 I I II II II II 

LOCATION: SIIE 04 SllE 11 
FIELD DUPLICATE OF: 

SEMIVOLATILES &g/L) 

DI-N-BUTYL PHTHALATE 

DI-N-OCNL PHTHALATE 

OlBENZO(A,H)ANTHRACENE 

OIBENZOFURAN 

OIETHYL PHTHALATE 

OIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTAOIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-01-N-PROPYLAMINE 

N-NITROSOOIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ENERGETICS (PglL) 

1,3.5-TRINITROBENZENE 

1,3-DINITROBENZENE 

2,4 OINITROTOLUENE 

2,4,6-TRINITROTOLUENE 

2.6 DINITROTOLUENE 

5u 1 J NA NA NA ’ NA NA 

5u 5u NA NA NA NA NA 

5u SU NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

SU 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

SU 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

22 u 22 u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5u NA NA NA NA NA 

5u 5U NA NA NA NA NA 

06 U 06 U NA NA NA NA NA 

0.6 U 0.6 U NA NA NA NA NA 

0.6 U 0.6 U NA NA NA NA NA 

0.6 U 0.6 U NA NA NA NA NA 

0.6 U 0.6 U NA NA NA NA NA 



CT0 213 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - BACKGROUND 

uwiLT13w1 GROUNDWATER OATA 

SAMPLE NUMBER: wo BGW 16 WO BGW40 
COLLECTION DATE: 06llOl97 06111197 II II II II II 

LOCATION: SllE 04 SIIE 11 

FIELD DUPLICATE OF: 

ENERGETICS &g/L) 

2.AMINO-4,6-DINITROTOLUENE 0.6 U 0.6 U NA NA NA NA NA 

2-NITROTOLUENE 1.3 u 1.3 u NA NA NA NA NA 

3-NITROTOLUENE 13 u 1.3 u NA NA NA NA NA 

4.AMINO-2,6-OINITROTOLUENE 06 U 06 U NA NA NA NA NA 

4-NITROTOLUENE 13 u 13 u NA NA NA NA NA 

HMX 13 u 13 u NA NA NA NA NA 

NITRO-BENZENE 06 U 06 u NA NA NA NA NA 

RDX 13 u 13 u NA NA NA NA NA 

TETRYL 1 3 UJ 1 3 UJ NA I NA NA NA NA 

METALS (PglL) 

ALUMINUM 3430 280 K NA NA NA NA NA 

ANTIMONY 2u 2u NA NA NA NA NA 

ARSENIC 2.6 U 2.6 U NA NA NA NA NA 

BARIUM 40 32.2 NA NA NA NA NA 

BERYLLIUM 0.3 u 0.46 u NA NA NA NA NA 

CADMIUM 0.2 u 0.2 u NA NA NA NA NA 

CALCIUM 4530 K 3460 K NA NA NA NA NA 

CHROMIUM 17.4 3.9 NA NA NA NA NA 

COBALT 1.6 U 4.1 NA NA NA NA NA 

COPPER 9.4 14.2 NA NA NA NA NA 

CYANIDE 5u 5u NA NA NA NA NA 

IRON 2140 L 513 L NA NA NA NA NA 

LEAD 1.4 L 1.1 UL NA NA NA NA NA 

MAGNESIUM 5410 K 2370 K NA NA NA NA NA 

MANGANESE 
r- 4 

238 46.6 NA NA NA NA NA 

MERCURY 0.1 u 0.1 u NA NA NA NA NA 

NICKEL 13 10.4 NA NA NA NA NA 

POTASSIUM 1530 411 NA NA NA NA NA 



CT0 273 
NSWC WHITE OAK, MD: SITE SCREENING PROCESS - BACKGROUND 

UNFILTERED GROUNDWATER DATA 

1 I I SAMPLE NUMBER. WO-BGW 16 WO RGWbO 

COLLECTION DATE: 06110197 Cal rmr 
LOCATION: SITE 04 SITE 11 
FIELD DUPLICATE OF: 

II II II 

I I I 
M t I AL5 ((lg/L) 

1 
SELENIUM 2.4 K 1.6 U NA NA NA NA NA 
SILVER 0.5 u OS u NA NA NA NA NA 
SODIUM 6910 L 7250 L NA NA NA NA NA 
THALLIUM 2.6 U 2.7 U NA NA NA NA NA 
VANADIUM 7.2 069 NA NA NA NA NA 
ZINC 33 0 30.7 NA NA NA NA NA 
RCRA CHARACTERISTICS (mg/L) 

REACTIVE SULFIDE I 007 u I 007 u I NA I NA I NA I NA I NA I 
MISCELLANEOUS PARAMETERS (mglL) 

I 
NITRATE 00 4.59 NA NA NA NA NA 

ORTHOPHOSPHATE 05 UL 0.5 UL NA NA NA NA NA 

SULFATE 18 1 0.49 NA NA NA NA NA 



CT0 273 -WHITE OAK 
BACKGROUND GROUNDWATER DATA 

BGW-40 1 GW-ID0 I I 
lORl197 lORl197 II 

BGW-40 GW-100 

1,2,4-TRICHLOROBENZENE 11 U 11 u 11 u 

1 ,ZDICHLOROBENZENE 11 u 11 u 11 u 

1,3-DICHLOROBENZENE 11 u 11 u 11 u 

1 ,CDICHLOROBENZENE 11 u 11 u 11 u 

2,2’-OXYBIS(l -CHLOROPROPANE) 11 UJ 11 UJ 11 UJ 

2,4,5-TRICHLOROPHENOL 28 u 28 u 28 u 

2,4,6-TRICHLOROPHENOL 11 u 11 u 11 u 

2,4-DICHLOROPHENOL 11 u 11 u 11 u 

2,4DIMETHYLPHENOL 11 u 11 u 11 u 

2,4-DINITROPHENOL 28 u 28 U 28 U 

2,CDINITROTOLUENE 11 u 11 u 11 u 

2,SDINITROTOLUENE 11 u 11 u 11 u 

2-CHLORONAPHTHALENE 11 u 11 u 11 u 

2-CHLOROPHENOL 11 u 11 u 11 u I I I 
2-METHYLNAPHTHALENE 11 u 11 u 11 u 

I 

2-METHYLPHENOL 11 u 11 u 11 u 

2-NITROANILINE 28 U 28 U 28 U 

2-NITROPHENOL 11 u 11 u 11 u 

3,3’-DICHLOROBENZIDINE 11 u 11 u 11 u 

3-NITROANILINE 28 U 28 u I 28 U I I I I I 

4,6-DINITRO-2-METHYLPHENOL 28 U 28 U 28 U 

4-BROMOPHENYL PHENYL ETHER 11 u 11 u 11 u 

4-CHLORO-3-METHYLPHENOL 11 u 11 u 11 u 

4-CHLOROANILINE 11 u 11 u 11 u 

I-CHLOROPHENYL PHENYL ETHER 11 u 11 u 11 u 

4-METHYLPHENOL 11 u 11 u 11 u I 

4-NITROANILINE 
I 

28 U 28 U 28 U I 

4-NITROPHENOL 28 u 28 U 28 U I 

1 



CT0 273 -WHITE OAK 
BACKGROUND GROUNDWATER DATA 

SAMPLE NUMBER: BGW-100 BGW-101 BGW-102 BGW-16 
COLLECTION DATE: llRlL37 llR1197 llRl/97 lORll97 
LOCATION: BGW-100 BGW-101 BGW-102 BGW-16 

I I I I I 

SEMIVOLATILES balLI ..- . 
ACENAPHTHENE 11 u 11 u 11 u su su su 

ACENAPHTHYLENE 11 u 11 u 11 u su su su 

ANTHRACENE 11 u 11 u 11 u su su su 

BENZO(A)ANTHRACENE IIU 11 u 11 u su su su 

BENZO(A)PYRENE 11 u 11 u 11 u su su su 

BENZO(B)FLUORANTHENE 11 u 11 u 11 u su su su 

BENZO(G,H,I)PERYLENE 11 u 11 u 11 u su su su 

BENZO(K)FLUORANTHENE 11 u 11 u 11 u su su su 

BlS(2-CHLOROETHOXY)METHANE 11 u 11 u 11 u 

BlS(2-CHLOROETHYL)ETHER 11 u 11 u 11 u 

BlS(2-ETHYLHEXYL)PHTHALATE 11 u 11 u 1 B 

BUTYLBENZYLPHTHALATE 11 u 11 u 11 u 

CARBAZOLE 11 u 11 u 11 u I 
f  I I L I 

CHRYSENE 11 u 11 u 11 u su su su 

DI-N-BUTYL PHTHALATE 11 u 11 u 11 u 

DI-N-OCTYL PHTHALATE 11 u 11 u 11 u 

DIBENZOIA.H)ANTHRACENE 11 u 11 u 11 u su su su 
I I 

DIBENZOFURAN I 11 u 11 u 11 u 

11 u DIETHYL PHTHALATE 11 u 2J I 
DIMETHYL PHTHALATE 11 u 11 u I 11 u I -I 
FLUORANTHENE 11 u 11 u 11 u su su su 

FLUORENE 11 u 11 u 11 u su su su 

HEXACHLOROBENZENE 11 u 11 u 11 u 

11 u HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

INDENOtl.Z.J-CDIPYRENE 

11 u 11 u I 

11 u 11 u 11 u I I 
11 u 11 u 11 u 

11 u 11 u 11 ti I su I su I 
- 
5u 

I 
I 

I 
I - ~.. I 

ISOPHORONE 
I I I I I 

I 11 u I 11 u I 11 u I I I 1 

2 



CT0 273 -WHITE OAK 
BACKGROUND GROUNDWATER DATA 

SAMPLE NUMBER: BGW-100 BGW-101 BGW-102 BGW-16 BGW-40 GW-100 
COLLECTION DATE: llRli97 llR1197 llRl197 10121197 lORlf97 lOR1197 II 
LOCATION: BGW-100 BGW-101 BGW- 102 BGW-16 BGW-40 GW-100 

SEMIVOLATILES ((lglL) 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHEtiYLAMINE 

NAPHTHALENE 
NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PE‘STICIDESIPCBs @igIL) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1246 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 
- 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

11 u 11 u 11 u 

11 u 11 u 11 u 

11 u 11 u 11 u su su su 
11 u 11 u 11 u ‘ 

28 U 28 U 28 U 

11 u 11 u 11 u 5U su 5U 

11 u 11 u 11 u 

11 u 11 u 11 u su su su 

0.11 u 011 u 0.11 u 0.11 u 0.11 u 0.11 u 

011 u 011 u 011 u 011 u 0.11 u 0.11 u 

011 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 

0056 U 0056 U 0.056 U 0.057 u 0.05s u 0.057 u 

0.056 U 0056 U 0.056 U 0.057 u 0.055 u 0.057 u 

0.056 U 0.056 U 0.056 U 0.057 u 0.055 u 0.057 u 

1.1 u 11 u 1.1 u 1.1 u 1.1 u 1.1 u 

2.2 u 2.2 u 2.2 u 2.3 U 2.2 u 2.3 U 

1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 

1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 

1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 

1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 

1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 

0.056 U 0.056 U 0.056 U 0.057 u 0.055 u 0.057 u 

0.056 U 0.056 U 0.056 U 0.057 u 0.055 u 0.057 u 

0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 

0.056 U 0.056 U 0.056 U 0.057 u 0.055 u 0.057 u 

0.11 u 0.11 u -1_ 
0.11 u . . O.ii ij 0.11 'J 0.11 u 

0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 

3 



CT0 273 -WHITE OAK 
BACKGROUND GROUNDWATER DATA 

SAMPLE NUMBER: BGW-lM) BGW-101 BGW-102 BGW-16 BGW-40 GW-100 
COLLECTION DATE: llR1197 llR1197 1 lRll97 lORli97 lORlKb7 lORl/97 II 
LOCATION: BGW-100 BGW-101 BGW-102 BGW-16 BGW-40 GW-1M) 

PESTlClDESlPCBs @g/L) 

ENDRIN 0.11 UJ 0.11 UJ 0.11 UJ 0.11 u 0.11 u 0.11 u 

ENDRIN ALDEHYDE 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 
ENDRIN KETONE 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 
GAMMA-BHC (LINDANE) 0.056 U 0.056 U 0.056 U 0.057 u 0.055 u 0.057 u 
GAMMA-CHLORDANE 0.056 U 0.056 U 0.056 U 0.057 u 0.055 u 0.057 u 
HEPTACHLOR 0.056 U 0.056 U 0.056 U 0.057 u 0.055 u 0.057 u 
HEPTACHLOR EPOXIDE 0.015 J 0.014 J 0.015 J 0.057 u 0.055 u 0.057 u 
METHOXYCHLOR 0.56 U 0.56 U 0.56 U 0.57 u 0.55 u 0.57 u 

TOXAPHENE 5.6 U 56 U 5.6 U 5.7 u 5.5 u 5.7 u 

METALS &g/L) 

ALUMINUM 11800 190 B 657 1490 106 95.7 B 
ANTIMONY 2.8 U 2.8 u 2.8 U 2.6 U 2.6 U 2.6 U 

ARSENIC 3u 3u 3u 3.3 UL 3.3 UL 3.3 UL 
BARIUM 404 49.5 65.7 96.3 J 30.4 J 30.6 J 
BERYLLIUM 22.1 0.16 B 0.42 B 0.1 u 0.21 B 0.2 B 
CADMIUM 0.3 u 0.4 B 0.3 u 0.54 B 0.3 u 0.3 u 
CALCIUM 30900 5410 K 2350 K 7430 K 3270 K 3260 K 
CHROMIUM 42.7 5.6 1.6 19.3 5.6 5 
COBALT 38.1 15.4 21.2 2.6 B 2.7 B 38 
COPPER 22.9 10.2 B 9.1 B 10.4 12.4 13 
IRON 147000 360 498 1090 J 124 J 87 B 
LEAD 6.8 B 1.5 B 13 3.3 L 4.8 L 5.3 L 

MAGNESIUM 26000 4240 K 1660 K 11400 2180 J 2180 .I 
MANGANESE 7000 217 464 55.3 39.2 39.3 

MERCURY 0.1 u 0.1 u 0.1 u 0.28 U 0.1 u 0.1 u 

NICKEL 177 24.2 15.8 26.8 K 12.7 K 12.7 K 

POTASSIUM 25500 J 9460 J 3120 J 2290 390 *.-.. 
4UI 

SELENIUM 2.3 UL 2.3 UL 2.3 UL 5.8 J 2.8 U 2.8 u 1 

4 



CT0 273 -WHITE OAK 
BACKGROUND GROUNDWATER DATA 

SAMPLE NUMBER: BGW-100 BGW-101 BGW-102 BGW-16 BGW-40 GW-100 
COLLECTION DATE: 1 l/21/97 llR1/97 llR1197 iOR lOR1/‘97 lOR1197 II 
LOCATION: BGW-100 BGW-101 BGW-102 BGW-16 BGW-40 GW-100 

I 
METALS @g/L) 

* 
SILVER 0.9 u 3 0.9 u 0.8 U 0.8 U 0.8 U 

SODIUM 10700 32900 6100 B 9560 J 6630 J 6740 J 

THALLIUM 4.7 B 2.9 B 2.3 U 2.9 u 2.9 u 2.9 u 

VANADIUM 36.5 1.2 Ii 4.1 1.1 u 1.1 u 

ZINC 257 28.3 41.1 12.9 B 24.8 B 29.9 B 

RADIONUCLIDES (PCIIL) 

RADIUM-226 1 11.3 0.78 I 15.6 I 1.7 I 0.35 I 0.35 I I 
MISCELLANEOUS PARAMETERS (mglL) 

PH 7.2 5.86 5.67 4.98 4.93 4.85 

TOTAL DISSOLVED SOLIDS 197 136 280 10 10 u 10 u 
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