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1.0 INTRODUCTION I-.. 

1.1 PURPOSE 

This Corrective Measures Study (CMS) was prepared by Tetra Tech NUS, Inc. (TtNUS) for the U.S. Navy 

under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62472-90- 

D-1298, Contract Task Order (CTO) 298. This CMS was prepared to develop and evaluate 

comprehensive corrective measures that will collectively address the soil and sediment operable unit 

(OU) at both Site 1 - Parking Lot Landfill and Site 2 - Apple Orchard Landfill at the former Naval Surface 

Warfare Center, Dahlgren Division Detachment, White Oak (NSWC-White Oak). These two landfills were 

originally identified as separate sites, but, due to their proximity to each other, the similar periods of 

operation for both, and the similar wastes disposed in both, they are being considered as a single OU 

(OU2) for this CMS. The groundwater and surface water potentially impact by OU2 will be addressed at a 

later date under another operable unit. 

The goal of this CMS is to identify corrective action objectives, identify and screen corrective measure 

technologies, develop corrective measure alternatives, evaluate corrective measure alternatives, and 

justify and recommend a final corrective action for contamination within OU2. 

1.2 INSTALLATION DESCRIPTION 

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-l). NSWC-White Oak covered approximately 712 acres and was located 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 (ALC) and the United States Naval Reserve (USNR) Training Center along with a rnixture of , 

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

drainage patterns are dominated by Paint Branch and its tributaries. ‘The locations of Sites 1 and 2 are 

shown on Figure l-2. 
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1.3 BACKGROUND 

1.3.1 Regulatory Process 

Resource Conservation and Recovery Act (RCRA) corrective action, as mandated by the Hazardous and 

Solid Waste Amendments (HSWA), is a process by which hazardous waste Treatment, Storage, and 

Disposal Facility (TSDF) and Solid Waste Management Units (SWMUs) are investigated and remediated, 

where necessary, to address routine and systematic releases of hazardous waste or hazardous waste 

constituents at the facility. RCRA corrective action is generally required for the TSDFSWMU as part of 

the Part B permit activities conducted by authorized states or the U. S. Environmental Protection Agency 

(EPA), or through enforcement actions [i.e., RCRA Section 3008(h) orders] by the EPA. The Corrective 

Action Program (CAP) assists the EPA in developing Corrective Action Orders and Corrective Action 

requirements in permit applications and permits. The objective of a CAP at a TSDFKWMU is to evaluate 

the nature and extent of the release of hazardous waste or constituents; to evaluate facility 

characteristics; and to identify, develop, and implement the appropriate corrective measure or measures 

adequate to protect human health and the environment. 

The CAP involves three distinct steps: RCRA Facility Investigation (RFI), CMS, and Corrective Measures 

Implementation. The objective of the RFI is to evaluate thoroughly the nature and extent of the release of 

hazardous waste and hazardous constituents and to gather necessary data to support the CMS. The 

CMS develops and evaluates corrective measure alternatives and recommends the final corrective . 

measure or measures. The objective of the Corrective Measures Implementation is to design, construct, 

operate, maintain, and monitor the performance of the corrective measure or measures selected. 

There are several Installation Restoration Program (IRP) sites at the base. Clean-up activities for the IRP 

are implemented in accordance with the National Oil and Hazardous Substances Contingency Plan 

(NCP) and Comprehensive Environmental Response Compensation and Liability Act (CERCLA), as 

amended by the Superfund Amendments and Reauthorization Act (SARA). CERCLA establishes the 

approach to address and clean up hazardous waste sites at both private and federal facilities. Remedial 

Investigations (Rls) are conducted under CERCLA to determine the nature and extent of releases or 

potential releases from specific sites. 

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, the facility has functioned as the principal Navy research, development, test, and 
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evaluation Center for surface warfare weapon systems, ordnance technology, strategic systems, and 

underwater weapons systems. 

In 1997, NSWC-White Oak was identified as a Base Realignment and Closure (BRAC) facility and was 

closed, and the property transferred to GSA and to the U.S. Army. GSA is currently investigating plans 

with the U.S. Food and Drug Administration (FDA) for the reuse and development of the NSWC-White 

Oak property. The property transferred to the U.S. Army will be used in conjunction with ongoing 

activities at the adjacent ALC. 

1.3.2 Previous Investigations 

1.3.2.1 Initial Assessment Study 

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). In the study, 14 IRP 

sites at which hazardous materials were reportedly disposed or spilled were investigated to determine if a 

potential threat to human health and the environment was present and warranted any further _ 

examination. The study evaluated historic documentation and site operational data to develop a score 

(quantifiable ranking of site hazards) for each site. The IAS identified wastes that were potentially 

disposed at Site 1 and the period of time during which the site was active. Based on the available 

information, Site 1 was not recommended, for further action. However, the following seven sites were 

recommended for additional study: 

Site 2 - Apple Orchard Landfill 

Site 3 - Pistol Range Landfill 

Site 4 - Chemical Burial Area 

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 

1.3.2.2 Confirmation Study 

The Confirmation Study, Verification Phase for NSWC-W hite 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), 
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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 pit, 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. 

1.3.2.3 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 TSDF. 

Additionally, under the provisions of the HSWA to RCRA, TSDFs seeking final permits are required to 

initiate corrective actions for releases of hazardous wastes or constituents from SWMUs. NSWC-White 

Oak operated under an interim status for on-site storage of hazardous waste. An application for a final 

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

permit application was submitted in 1992. A permit was not issued prior to base closure. 

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 EPA in November 1990 (Kearney/Centaur 

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. In the 

RFA Report, 40 SWMUs were recommended for an RFI to assess the presence and migration of potential 

contaminants of concern (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 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 If), 23 through 28 (IRP Site 9), and 31 

(IRP Site 7) are being investigated under an RFI. Of the SWMUs and AOCs that were 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 drain fields. 

. SWMU 87 - scrap pile within 50 feet of Paint Branch. 

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

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

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

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

were being investigated under the IRP, it was concluded that the planned level of effort was sufficient to 

090021 IP l-4 CT0 0298 



RIEVISION 0 
MA.RCH 2001 

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 that were recommended for an RFI or verification 

sampling. 

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

BCT reviewed the SWMU and AOC list to assess the recommendations of the RFA. As indicated in a 

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

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

was accomplished under Maryland Department of the Environment (MDE) requirements. 

1.3.2.4 Remedial Investigation/Feasibility Study 

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

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

sites and to aid in the development of remedial action plans for each. The RI 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 1’1. 

The results of the RI confirmed the presence of contamination at all sites. The analytical data were 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 Feasibility Study (FS) for the sites as 

described below. The draft FS, completed by Malcolm-Pirnie in March 1993 (Malcolm-Pirnie, 1993), 

outlined the proposed remedial.strategies for the facility and evaluated the previous site characterization 

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

1.3.2.5 Design Verification Study 

Brown & Root (B&R) Environmental (formerly Halliburton NUS [HNUS]) was retained by Engineering 

Field Activity Chesapeake (EFACHES) to prepare remedial designs for Sites 2, 3, 4, 8, 9, and ‘I 1. After 

performing a review of previous documentation, conducting field visits, and interviewing personnel from 

NSWC-White Oak, EFACHES, and the United States Geological Survey (USGS), B&R Environmental 

determined that, although the available data may have been sufficient for the purposes of the RI/FS, they 

were insufficient for design purposes. Of 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 that would critically impact the costs of 

090021/P 1-5 CT0 0298 



REVISION 0 
MARCH 2001 

remedies, (e.g., 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 

Design Verification Sampling and Analysis Plan (DVSAP) was developed. The DVSAP was submitted in 

January 1995 (HNUS, 1995a). 

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 (HNUS, 1995b) and a draft report for 

Sites 2, 3, 4, and 9 (HNUS, 1995~). 

1.3.2.6 Environmental Baseline Survey 

The Defense BRAC 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 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, Environmental Requirements for Federal Agency-to-Agency Property Transfer at BRAC 

Installations (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 lo-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 the EBS: 

l January 19, 1993 

l September 1987 

. May 1986 

l September 1, 1970 

l October 10, 1963 

. July 1957 
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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. 

1.3.2.7 Groundwater and Background 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 (B&R Environmental, 

1997b). An investigation to characterize background soil, sediment, groundwater, and surface. water 

quality was performed in the fall of 1997. A final background report was published in 19913 (TtNUS, 

1998b) and will be used in the future to evaluate data generated during environmental investigations at 

NSWC-White Oak. 

1.3.2.8 BRAC Cleanup Plan 

The BRAC Cleanup Plan (BCP) was finalized in May 1997 and has been updated on five occasions since 

its original publication (EFACHES, 1999). 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, CERFA, RCRA, and other applicable environmental laws. 

1.3.2.9 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 the 

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

1.3.2.10 Wetlands and Sensitive Habitats 

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

, .j part of the National Wetlands Inventory. A National Wetlands Inventory map of NSWC-White Oak is 
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included in the NRMP. The NRMP recommends that environmental personnel work closely with natural 

resources personnel when determining clean-up 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, even though available 

habitat is 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 includes frogs, toads, 

salamanders, 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, a nesting program for the 

Eastern Bluebird, which was once a threatened species, was conducted at NSWC-White Oak in the past. 

The program consisted of placing nesting boxes and tracking data on eggs and hatchlings. An average 

of 70 percent of the boxes were utilized by the birds each year during the program. 

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 and 9. The delineation was performed in accordance with 

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

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

investigated (HNUS, 1995d). 

1.3.2.11 Environmental Impact Statement - FDA Consolidation 

In preparation of plans for the consolidation of the headquarters of the FDA at NSWC-White Oak, GSA 

developed an Environmental Impact Statement (EIS) to discuss the potential impact of the project on the 

human environment (GSA, 1997). The EIS provides background information on site geology, soil, 

topography, water resources, etc. at the former NSWC-White Oak property now in possession of GSA. 

1.3.2.12 Site Screening 

The site screening was performed in October 1997. The objectives of the investigation at Site 1 included 

delineating the limits of disposal and’ making a preliminary assessment of the presence or absence of 

contaminant migration from the landfill to the surrounding environment (UNUS, 1998a). The investigation 

included a geophysical survey to assess the areal extent of the landfill and soil and groundwater 

sampling. Temporary well points were used to assess the impact of the landfill wastes on site 

groundwater. 
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The geophysical survey at Site 1 involved an electromagnetic (EM) terrain conductivity survey. The 

survey was performed across the site and extended to the edge of the pavement along the eastern and 

southern boundaries. Thick brush and steep slopes prevented the survey boundaries from being 

extended in these areas. The grid spacing was 10 feet. A Geonics EM-31 Terrain Conductivity Meter 

(EM31) was used to measure the conductivity and magnetic susceptibility in the immediate vicinity of the 

instrument to a depth of approximately 10 feet. 

The EM survey identified four anomalies (A,’ B, C, and D) that could be representative of buried metallic 

debris, deeply buried metal objects, fill materials that may contain .metallic debris, or contaminated soils. 

Other identified anomalies were determined to be the result of surface metallic debris, buried metallic 

pipes or utilities, or interference from nearby structures. Appendix A.1 provides a discussion of the 

survey results and site maps showing the locations of the anomalies. 

Six surface soil samples, Ol-SS-01 through Ol-SS-06, were collected as part of the site screening along 

the eastern and southern edges of the site. These samples were analyzed for Target Compound List 

(TCL) volatile organic compounds (VOCs), TCL semivolatile organic compounds (SVOCs), Target 

Analyte List (TAL) metals plus cyanide, and TCL pesticides/polychlorinated biphenyls (PCBs). A second 

set of surface soil samples was collected from the same locations and analyzed for explosive . 

.-Y1 compounds. 

Five temporary well points, 01 -WP-01 through 01 -WP-05, were installed in proximity to the surface soil 

samples. The wells were installed beyond the assumed limits of the landfill to evaluate the impact of the 

landfill on groundwater downgradient of the site. The well points were installed to an average depth of 

24 feet. Groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals plus cyanide, 

TCL pesticides/PCBs, and explosives. 

The results of the risk screening evaluation indicated that SVOCs, inorganics, and PCBs were potential 

contaminants of concern for Site 1. Both surface soil and groundwater appear to have been impacted by 

waste management activities. Based on the conclusions of the contamination assessment and the 

screening evaluation, completion of an Engineering Evaluation/Cost Analysis (EE/CA) for a removal 

action was recommended for Site 1. The following recommendations were also made. 

l Address the extent of surficial soil contamination beyond the physical limit of waste disposal. 

Appropriate clean-up criteria should be established to be protective of human health and ecologic 

receptors. 
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. Delineate the extent of waste disposal to facilitate the evaluation of waste removal or landfill capping 

alternatives. 

1.3.2.13 Site 1 EE/CA Field Investigation 

In April 1999, TtNUS performed fieldwork in support of the Site 1 EUCA. Test pits were excavated to a 

maximum depth of 9 feet below ground surface (bgs) to identify the boundaries of the landfill and the 

depth of the waste. The approximate extent of surface soil contamination was also identified. A 

summary of the field sampling and analysis program is provided below. Detailed findings of the field 

investigation are presented in the Site 1 EE/CA (TtNUS, 1999). 

Twelve subsurface soil samples, Ol-TP-01 through Ol-TP-11 and Ol-TP-04-02, were collected to 

delineate the lateral and vertical extents of subsurface soil contamination. One sample was collected 

from each test pit. Samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL 

pesticides/PCBs, and explosives. 

Six additional subsurface soil samples, Ol-LF-01 through Ol-LF-05 and Ol-LF-07, were collected from 

waste material within the landfill to characterize it for disposal purposes. These samples were analyzed 

for Toxicity Characteristic Leaching Procedure (TCLP) VOCs, SVOCs, and pesticides/PCBs. 

Eleven surface soil samples, Ol-SS-07 through Ol-SS-17, were collected from the southern and eastern 

site boundaries to delineate the limits of residual contamination beyond the limits of waste placement. 

Samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL pesticides/PCBs, and explosives. 

OHM/IT, the Navy’s Remedial Action Contractor (RAC), conducted a confirmatory trenching program’ at 

Site 1 during the winter of 1999/2000. The results of the program further refined the limits of waste as 

identified during the EE/CA field investigation. 

1.3.2.14 Site 1 EEKA 

As the lead agency, the Navy determined that a non-time-critical removal action, under the CERCLA was 

appropriate for Site 1. This approach was supported by the results of the Site Screening for Site 1 

(TtNUS, 1998a). ‘An EE/CA was prepared that developed, evaluated, and recommended an appropriate 

removal action to address waste and contaminated soil at Site 1 was prepared by TtNUS in 

November 1999. 

The removal action objectives for Site 1 were to prevent human contact with the landfill contents, limit the 

site’s potential to act as a source for groundwater and surface water contamination, and minimize the 
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human health risks to future land users. EPA Region III residential Risk-Based Concentrations (RBCs) 

(EPA, l999) and visual observations of the extent of buried material made during the EEKA field 

investigation were used to evaluate the limits of contamination. 

A preliminary screening of soil technologies was conducted to eliminate process options that were not 

suitable for use at Site 1. The technologies and process options retained from the preliminary screening 

were used to develop the following removal action alternatives: 

l Alternative 1: No Action 

l Alternative 2: Excavation, Off-Site Incineration or Off-Site Landfill Disposal, and Site Restoration 

l Alternative 3: Excavation, On-Site Consolidation, and Site Restoration 

l Alternative 4: Containment 

‘I--, 

Alternatives were evaluated based on the criteria of effectiveness, implementability, and cost. A 

comparative analysis was then conducted to evaluate these alternatives and identify the most appropriate 

removal action. The capital costs associated with these alternatives are as follows: Alternative 1 - no 

cost; Alternative 2 ; $1,550,000; Alternative 3 - $725,000; Alternative 4 - $850,000. Alternative 4 also had 

annual maintenance and monitoring costs of $21,000 per year. The total present-worth cost of 

Alternative 4 was $1,130,000. There were no long-term operation, maintenance, or monitoring costs 

associated with Alternatives 1, 2, or 3. 

Based on the identification and comparative analysis of removal action alternatives, the EE/CA identified 

Alternative 3 as the most appropriate removal action. Alternative 3 was found to effectively meet the 

removal action objectives, comply with Applicable or Relevant and Appropriate Requirements (ARARs), 

would be easily implemented, and had the lowest cost: Under Alternative 3, approximately 10,000 cubic 

yards of soil and debris at Site 1 would be excavated and moved to Site 2- Apple Orcharcl Landfill, 

located to’the east of Site 1. The material would be incorporated beneath a planned landfill cap at Site 2. 

Six inches of topsoil would be placed over the excavated area and the site would be vegetated. The 

asphalt parking area would not be replaced. 

1.3.2.15 RCRA Facility Investigation for Sites 2, 3, 4, 7,8, 9 and Paint Branch 

A multi-site RFI was completed for the Navy by TtNUS in September 1999. The RFI was condlucted, in 

part, to gather sufficient characterization information to determine the extent that Site 2 and associated 

environmental conditions may impact human health and the environment. The report provided the results 

of the field investigation of Site 2 and the estimated risk from a human health perspective. 
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During the RFI, surface and subsurface soil, groundwater, surface water, and sediment samples were 

collected at Site 2. In addition, six monitoring wells were installed during this investigation. 

In general, soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides and PCBs, TAL 

metals plus cyanide, and explosives (SW846 Method 8330). Eight surface soils samples were also 

analyzed for hexavalent chromium. Groundwater samples were analyzed for TCL VOCs, TCL SVOCs, 

TCL pesticides and PCBs, TAL metals plus cyanide, explosives (SW846 Method-8330), and perchlorate. 

All new wells were slug tested. Surface water and sediment samples were analyzed for TCL VOCs, TCL 

SVOCs, TCL pesticides and PCBs, TAL metals plus cyanide, and explosives (SW846 Method 8330). In 

addition, surface water samples were analyzed for total suspended solids (TSS) and total dissolved solids 

(TDS). Sediment samples were analyzed for total organic carbon (TOC) and grain size.’ 

Minimal risks (hazard indices less than one and incremental cancer risk within the EPA target risk range) 

were estimated for full-time workers, maintenance/utility workers, adult recreational users, and adolescent 

trespassers for Site 2. Cumulative hazard indices (HIS) for construction workers and day care center 

children exceeded unity; however, the total HIS for the individual target organs for these receptors were 

less than unity indicating that no toxic effects are anticipated under the exposure parameters specified in 

the risk assessment. Cumulative HIS for the child and adult residents exceeded unity. The elevated HIS 

for residents were primarily due to exposure to manganese in soil and sediment and to arsenic and 

manganese in groundwater. Cumulative incremental cancer risks (ICRs) for future residents exceeded 

1x1o-4, the upper limit of the EPA target risk range. The elevated ICRs are due to exposure to 

polyaromatic hydrocarbons (PAHs), PCBs, and arsenic in soil and sediment and to arsenic and 

trichloroethene in groundwater. 

1.4 REPORT ORGANIZATION 

Section 1 .O of this report provides a brief description of the background and purpose of the CMS 

conducted for OU2. Section 2.0 presents the description of current conditions, including a discussion on 

the nature and extent of contamination, site conditions, and site-specific risk assessments. The 

corrective action objectives (CAOs) for OU2 are described in Section 3.0. In addition, the volume of 

contaminated media is presented in Section 3.0. Section 4.0 describes the identification, screening, and 

development of corrective measure alternatives. Section 5.0 presents the detailed evaluation of the 

corrective measure alternatives. Section 6.0 provides a comparative analysis of the corrective action 

alternatives and provides the recommendation for the final corrective measure. 
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--“- 2.0 DESCRIPTION OF SITE CONDITIONS 

The investigation of site conditions at the adjacent landfills referred to as Sites 1 and 2 has been 

consistent with EPA directives entitled “Application of the CERCLA Municipal Landfill Presumptive 

Remedy to Military Landfills” (EPA/540/F-96/020) and, to the extent applicable, “Presumptive Remedy for 

CERCLA Municipal Landfill Sites (EPA 540-F-93-035). These directives provide that a presumptive 

remedy of containment may be assumed for municipal landfills and military landfills with similar 

characteristics. The objectives of the investigation of such landfills should be to confirm that a 

containment remedy is appropriate, to characterize any contaminant migration, and to characterize any 

“hot spots” within the landfill which may not be suitable for containment. A comprehensive 

characterization of the landfill contents is assumed to be unnecessary and a limited or streamlined risk 

assessment is considered to be sufficient to support a response action. 

2.1 SITE DESCRIPTION 

2.1 .l Site 1 - Parkina Lot Landfill 

.*.-” 

The Parking Lot Landfill is believed to have been used as an open disposal site and landfill between 1948 

and 1953. The site is generally located east and south of Building 101A and is adjacent to the Apple 

Orchard Landfill (Site 2) and Site 32 (Figure 2-l). The wastes reportedly disposed within this landfill 

include lubricating oil, battery acid, metal plating wastes, and metal scrap. It has been reported that 

approximately 60 automobile batteries were disposed at the site over its operating life. ‘waste disposal 

activities were evident in aerial photographs of the site in 1957 (EPA EPIC, 1996). The site is now used 

as a parking lot and is paved with asphalt. Visible wastes, including tires, glass, and old metal equipment 

can be observed on the southern and eastern slopes beyond the edge of the parking lot. The landfill 

covers approximately 1 acre. 

The Parking Lot Landfill is a slightly sloping paved area. Runoff from the paved area is directed toward 

the southeastern corner. The eastern and southern faces of the landfill, outside the boundaries of the 

paved area, are both steeply sloped into drainage swales. 

A decontamination pad, not associated with the landfill operation, is located in the southwestern corner of 

the site. It has been used during environmental restoration work at various sites at NSWC-White Oak. 

The decontamination pad was constructed with a tap water spigot and a drain that directs the wash water 

to a secondary containment vault. 
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An intermittent stream flows southward in the drainage swale located parallel to the eastern edge of the 

landfill and conveys flow from a stormwater retention pond north of the property. A stream, fed by 

National Pollution Discharge Elimination System (NPDES) Outfall 009, flows eastward along the southern 

edge of the landfill. The two swales join near the southeastern corner of the landfill. The combined flow 

is directed eastward to Paint Branch, along the toe of the Apple Orchard Landfill. 

2.1.2 Site 2 - Apple Orchard Landfill 

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

the northwestern end of the former NSWC-White Oak property (Figure 2-2). The landfill forms a small, 

level hill with an elevation of approximately 340 feet above mean sea level. The landfill slopes steeply to 

an unnamed stream along its southern edge and a drainage swale along its western perimeter. The 

stream flows north/northeast towards Paint Branch. The drainage swale conveys stormwater flow from a 

retention pond north of the property and joins the unnamed stream in the southwestern corner of the site. 

The Apple Orchard Landfill 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 at the site included oils containing PCBs, solvents, paint residue, 

acids, and miscellaneous compounds. Ordnance “shapes” have also been identified at the site. Shapes 

are testing apparatus used at NSWC White Oak, that resemble live ordnance designed and/or used by 

the DOD. The shapes were used for non-explosives related testing at NSWC White Oak. To date, no 

ordnance shapes discovered at NSWC White Oak have been found to contain explosive materials. An 

estimated 500 gallons of PCB-contaminated oils are believed to. have been deposited at the site prior to 

1970. It has been estimated that the landfill contains 75,000 cubic yards of waste and fill. 

The landfill covers approximately 4.3 acres, the majority of which consists of the 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 

supporting 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 stream. This 

stream is a gaining stream with groundwater discharging into the stream channel. Two NPDES-permitted 

outfalls are located upstream of the landfill and provide a source for the baseline stream flow in the 
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vicinity of the landfill. In addition, surface water within the northern portion of Area 100 is ‘conveyed 

through the former NSWC-White Oak storm drains and discharged into this unnamed stream. 

2.2 SITE GEOLOGY AND HYDROGEOLOGY 

The former NSWC-White Oak lies near the boundary between the Piedmont and Coastal Plain 

Physiographic Provinces. The boundary, known as the,Fall Line, runs generally southwest to northeast 

and is roughly parallel to the Montgomery-Prince George’s County line in the White Oak area. Physically, 

the Fall Line represents the contact where older Piedmont rocks, exposed to the northwest, dip beneath 

Coastal Plain sediments that increase in thickness to the southeast. 

At the facility, Coastal Plain sediments are only a few tens of feet thick and in many places have been 

entirely eroded away. They are primarily unconsolidated sand and gravel deposits. The unclerlying or 

exposed Piedmont bedrock is the Wissahickon Formation, a metamorphic gneiss of late Precambrian 

age. The upper 50 to 70 feet of the Wissahickon gneiss has been highly weathered to a clayey saprolite 

material that retains the character of the parent material but is unconsolidated. This saprolite is 

considered a separate lithologic unit. The Wissahickon gneiss and saprolite together account for at least 

50 percent of the exposed formations at the former NSWC-White Oak. The gneiss tends only to crop out 

.‘ -~.. in or near the Paint Branch channel where overlying sediments have been removed by erosion. 

The facility soils, with the exception of streambed 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 Glenelg-Manor-Chester (GMC) association and the Chillum-Beltsville-Croom (CBC) 

association. The GMC association is developed in materials weathered from Piedmont metamorphic 

rocks, and 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). This may be ‘due to the 

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

2.2.1 Site 1 - Parking Lot Landfill 

2.2.1 .l Geology 

As evidenced by observations made during temporary well placement, the Parking Lot Landfill consists 

mostly of fill comprised of sandy clay with a silty component and some gravel. Solid wastes, including 

wood, metal scraps, used equipment, tires, glass, and automotive batteries, are buried within ithe landfill. 

Based upon the results of geologic investigations at Site 2 and Site 11 (Industrial Wastewater Disposal 

100 Area), the depth to bedrock at Site 1 is believed to approximately 10 feet bgs. 

090021/P 2-3 CT0 0298 



REVISION 0 
MARCH 2001 

2.2.1.2 Hydrogeology 

Five temporary well points were installed along the eastern and southern edges of the Parking Lot Landfill 

(Figure 2-3). The height of the static water levels measured within these five temporary well points lies 

between 14 feet and 17 feet bgs. Differences among the static water levels in the five temporary wells, 

along with the locations of streams along the southern and eastern edges of the site, suggest that 

groundwater flows through the landfill material in a southeastward direction (Figure Z-3). 

2.2.2 Site 2 - Apple Orchard Landfill 

2.2.2.1 Geology 

The geology underlying Site 2 is derived from information collected from borings around the perimeter of 

the landfill and test pits along its northern edge. A north-south cross section of Site 2 is illustrated in 

Figure 2-4. The thickness of the landfill in Figure 2-4 was estimated from the topography prior to landfill 

activities and the present topography. The landfill thickens from Perimeter Road at approximately 4 feet 

to 36 feet from the edge of the landfill plateau. Test pits along the northern perimeter and northeastern 

corner of the landfill revealed sand with silt and gravel and concrete and asphalt as the fill material 

(Halliburton NUS, 199%). 

The native material surrounding the landfill consists of a thin mantle of soil resting on the saprolite of the 

Wissahickon Gneiss. The shallow surface material is variable, ranging from clayey silt to sandy silt to 

gravel with a thickness of 2 to 6 feet. The saprolite ranges in thickness from 8 feet along the unnamed 

stream to greater than 49 feet along the northern edge of the site. 

Bedrock was encountered along the southern perimeter of the landfill approximately 10 feet bgs and 30 

feet bgs in the northwestern corner of the site. 

2.2.2.2 Hydrogeology 

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

surface soils along the drainages. Depth to the water table at Site 2 ranges from approximately 3 to 

4 feet bgs along the toe of the landfill to 32.5 feet bgs along Perimeter Road. From a comparison of the 

groundwater elevations and pre-development topographic maps of Site 2, it is unlikely that groundwater 

would be in contact with wastes within the landfill. However, drought conditions existed in the eastern 

U.S. for nearly one year prior to water-level measurements, and the groundwater depths may be several 

feet lower than during non-drought conditions. 
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Groundwater flows radially from the northwestern corner of the site to the southeast, discharging to the 

unnamed stream. Figure 2-2 illustrates the potentiometric surface of the groundwater across Site 2. The 

hydraulic gradient steepens from approximately 0.04 across the surface of the landfill to 0.2 along its 

southern slope. 

Malcolm-Pirnie calculated the mean hydraulic conductivity of the saprolite at Site 2 to be 2.35x1 Oe3 cm/set 

(6.66 feet/day) (Malcolm-Pirnie, 1992). Five wells installed for the RFI were also tested to (determine 

hydraulic conductivity. The mean hydraulic conductivity of the saprolite (wells 2GWlOO and 2GWlOl) 

was 3.38~10~~ cm/set (9.58 feet/day) and, for the bedrock (2GWl02 and 2GW103) it was 2.70~10~~ 

cm/set (7.66x1 Oe2 feet/day). 

2.3 SUMMARY OF THE NATURE AND EXTENT OF CONTAMINATION 

2.3.1 Site 1 - Parking Lot Landfill 

2.3.1 .l Nature and Extent of Waste ’ 

Eleven test pits were excavated at Site 1 during the field work for the EE/CA. Test pit locations are 

shown on Figure 2-5. The majority of the area investigated contains solid waste. The depth to the top of 

the waste varies between 1 and 3 feet bgs and the depth to the bottom of the waste ranges between 3 

and 6 feet bgs. Native soil was encountered at the bottom, of each test pit, with the exception of test pit 

number 8 (TP-08). Waste is also present at the surface of the landfill, along the southern and eastern 

slopes of the site. These materials are believed to present, in large part, as surface debris disposed 

following the completion of the landfill activities and the paving of the parking lot. 

Test pit number 1 (TP-01) was excavated in the southwestern corner of the site. It had a total length of 

29 feet and was excavated to a depth of 6 feet bgs. With the exception of the southernmost 10 feet, a 

black ash layer was encountered throughout the test pit from 1 to 3 feet bgs. Native soil was encountered 

below this material. There were also some broken bricks between the surface and 1 foot-bgs. 

The total length of test pit number 3 (TP-03) was 10.5 feet. It was located in the northwestern corner of 

the site and was oriented perpendicular to the site boundary in this area. Natural material was found to 

its total depth of 3 feet bgs. 

Due to the absence of waste in TP-03, test pit number 2 (TP-02) was relocated from its original location 

west of TP-03 to a location between TP-03 and test pit number 4 (TP-04). TP-02 was comprised of two 

sections. The first section was 64 feet long and extended perpendicular to Building 111 in the north- 

central portion of the site. Fuel and solvent odors were noted during test pit excavation. Reddish-brown 

090021 /P 2-5 CT0 0298 



REVISION 0 
MARCH 2001 

soil was encountered about 45 feet from Building 111 at a depth of 3 to 4 feet bgs. Natural material was 

found at 5 feet bgs. 

The second section of TP-02 was excavated from the center of the paved area towards TP-08 to 

determine whether there was any waste below 3 feet bgs in the vicinity of TP-08. A 5-inch-thick concrete 

vault top, measuring 5 feet by 7 feet, was encountered 2 feet bgs. Broken glass and wood debris were 

also encountered in this section of the test pit, between 2 and 3 feet bgs. Native soil was encountered 

between 3 and 4 feet bgs. 

TP-04 had a total length of 68 feet, and its depth varied between 6 and 7 feet. Beginning at Building 111, 

there were thin layers of black ash soil with blocks of asphalt intermixed. Pieces of concrete, brick, and 

rebar were encountered sporadically throughout the test pit. Fill material, not believed to be related to the 

waste materials deposited within Site 1, is present beneath the slab foundation of Building 111. Building 

111 was constructed prior to the reported start of waste disposal at Site 1. Native soil was encountered 

at 5 feet bgs. Fuel and solvent odors were noted during excavation of TP-04. . 

Test pit number 5 (TP-05) was 9.5 feet in length and had a depth of 6.5 feet bgs. It was located in the 

northern portion of the site and was oriented perpendicular to Building 111. Small pieces of brick and 

blocks of asphalt were encountered throughout the test pit, to a depth of 4 feet bgs. Fuel and solvent 

odors were also noted during excavation of TP-05. 

Measuring 19 feet long, test pit number 6 (TP-06) was located at the northern corner of the site. TP-06 

had a depth of 6.5 feet. Asphalt blocks, concrete, and small pieces of red brick and glass were 

encountered between 1 and 4 feet bgs during excavation of the test pit. Native soil was encountered at 

4 feet bgs. 

Test pit number 7 (TP-07) was located perpendicular to the eastern boundary of the site. It had a total 

length of approximately 45 feet, and depth varied between 6 and 8 feet bgs. Perched groundwater was 

observed seeping into the test pit from the northern wall of the test pit. Red bricks, concrete blocks, and 

tile were encountered from 1 to 3 feet bgs. Part of a telephone pole, pieces of wood and metal, cans, 

rags, and battery packs were encountered between 3 and 6 feet bgs: Native soil was encountered at 

7 feet bgs. 

, 

TP-08 measured approximately 18 feet in the north-south direction by 20 feet in the east-west direction. 

Two metal containers filled with batteries were found l-foot bgs. Pieces of glass, concrete, and fire brick 

were also encountered in the test pit. Soil sample Ol-TP-08 was collected at 3 feet bgs. A white fibrous 

material was discovered in TP-08 and on the ground surface nearby. 
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Three large ordnance shapes were found in TP-08 between 0.5 and 3 feet bgs. These it,ems were 

removed from the site and stored for disposal. The “shapes” removed were used during testing 

conducted at NSWC White Oak. While shapes are not expected to carry explosive materials, they are 

treated as ordnance until they can be certified as inert. Since there was the potential for encountering 

additional ordnance items in the test pit, excavation was not continued below 3 feet bgs. However, based 

on the depth of waste in adjacent test pits (TP-02 and TP-09), waste at depths greater than 3 feet bgs is 

suspected. It should be noted that two of the anomalies identified during the EM study (A and B) were in 

the approximate location of TP-08. 

Test pit number 9 (TP-09) was located along the southern site boundary and extended north into the 

center of the paved area. It had a total length of 72 feet and its depth ranged from 6 to 8 feet. IBlack ash, 

burned wood, tile, brick, red clay pipe, glass, and battery packs were encountered during excavation of 

TP-09. Natural soil began at 6 feet bgs. 

Measuring 30 feet long and 6 feet deep, test pit number 10 (TP-10) was excavated perpendicular to the 

southern site boundary. Layers of black ash and glass were encountered between 2 and 3’ feet bgs. 

Native material was encountered at 4 feet bgs. 

Test pit number 11 (TP-11) had a length of 37 feet. The northernmost 16 feet of the test pit were 

excavated to a depth of 3.5 feet. Sample 01 -TP-11 was collected from the northern end of TP-11, at a 

depth of 3 feet. The remaining 21 feet of the test pit were excavated to a depth of 6 feet. Metal 

containers, pieces of metal, glass, wood, and plastic were found between 3 and 6 feet bgs in this portion 

of the test pit. Native soil was encountered at 6 feet bgs. 

Figure 2-5 indicates the estimated extent of deposited waste at Site 1, based on test pits {and visual 

observations. 

2.3.1.2 Analytical Data 
. 

All current and historic analytical data were screened against EPA Region III residential RBCs. Table 2-l 

summarizes the surface soil analytical data. Concentrations that exceed RBCs are highlighted in the 

table. Screening criteria exceedances in surface soil are shown on the tag map provided as Figure 2-6. 

Note that the tag map is not meant to show all locations where a given parameter was detected, only 

those locations where a parameter’s concentration exceeded its RBC. Similarly, subsurface soil 

analytical data are summarized in Table 2-2 and exceedances are shown on Figure 2-7. 
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lnorganics that are essential human nutrients and for which there are no RBC values, specifically calcium, 

magnesium, potassium, and sodium, are not shown on the tag maps. Since a RBC value is not available 

for lead, data were screened against the Office of Solid Waste and Emergency Response (OSWER) 

residential standard for lead. 

Background concentrations of inorganics in surface and subsurface soils at the former NSWC-White Oak 

are also provided in Tables 2-3 and 2-4, respectively, although they were not used to screen analytical 

data. Background concentrations were presented in the Background Investigation Report (TtNUS, 

1998b). 

Table 2-5 summarizes the positive TCLP analytical data from the six composite samples and compares 

the results to the regulatory levels. Based on the samples collected, if excavated for off-site disposal, the 

material would not require classification as a hazardous waste. However, there may be other rationale for 

classifying some material present at Site 1 as hazardous waste, most notably the identification of 

batteries within the landfill material. 

Surface Soil 

The primary contaminants identified in surface soil samples during the SS and EE/CA investigations were 

SVOCs. In particular, PAHs including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, and chrysene were detected in 

surface soil samples collected on the southern and eastern slopes of the landfill. Maximum 

concentrations were also in excess of background values. The presence of PAHs in surface soil may be 

the result of the asphalt pavement that was installed over the landfill and may not be attributable to 

material within the landfill. 

Aroclor 1260 was detected in 12 samples, at concentrations between 0.2 and 64 milligrams per kilogram 

(mg/kg). Aroclor 1254 was detected in one sample, 01-SS-16. Dieldrin and heptachlor epoxide were the 

only pesticides detected at concentrations above screening criteria. 

The inorganics detected at concentrations in excess of screening criteria were aluminum, arsenic, 

chromium, iron, lead, manganese, thallium, and vanadium. However, aluminum, arsenic, and 

manganese concentrations were below or within background concentrations for surface soil. 

090021/P 2-8 CT0 0298 



REVISION 0 
MARCH 2001 

Subsurface Soil 

Similar parameters were detected in subsurface soils. No VOCs were detected at concentrations in 

excess of screening criteria. Several PAHs were detected above screening levels, including 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene. Aroclor 1254 

and 1260 were detected in five and four samples, respectively, but only at concentrations in excess of 

screening criteria in sample 01 -TP-08. lnorganics that were detected include aluminum, arsenic, barium, 

chromium,. iron, manganese, and vanadium. Only barium and vanadium were significantly greater than 

background concentrations. 

Groundwater 

“,. 

Unfiltered groundwater samples were collected during the site screening investigation from ,temporary 

wells placed along the southern and eastern perimeters of the landfill. No permanent groundwater 

monitoring wells are present at Site 1. Groundwater sample data were screened against EPA Region III 

RBCs for tap water. Organic compounds detected in excess of these RBCs were VOCs 

(1,2-dichloroethane [DCE] and chloroform) and pesticides (aldrin and heptachlor epoxide). Conclusions 

could not be drawn regarding inorganic concentrations since the samples were unfiltered. The VOCs 

were detected in well points WP-04 and WP-05, along the southern landfill boundary. The exceedances 

of heptachlor epoxide and aldrin were detected in wells WP-02 and WP-03, respectively, along the 

eastern landfill boundary. 

Surface water and sediment 

Surface water and sediment sampling has been conducted adjacent to Site 1 as part of investigations of 

Site 2 and Site 32. The results of this surface water and sediment sampling is discussed in 

Section 2.3.2.2. The results of the surface water and sediment characterization identifiecl elevated 

concentrations of PCBs and, to a lesser extent, PAHs, in the drainage swale between Site 1 and Site 2 

and downstream of the drainage swale. The elevated concentrations of PAHs may be associated with 

the parking of vehicles at Site 1, upstream of the sample collection area. 

2.3.2 Site 2 - Apple Orchard Landfill 

2.3.2.1 Nature and Extent of Waste 

Seven test trenches were placed along the north and east perimeter of Site 2 in 1995 in an attempt to 

define the limits of waste placement at the landfill. The test trenches were excavated with a backhoe at 

the locations identified on Figure 2-8. 
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Test trenches were excavated to a depth of approximately five feet. Fill and disturbed earth were 

encountered along the Perimeter Road and along the tree line to the east of the site. A small 

undisturbed, wooded area was located south of Perimeter Road. 

TP-01 was excavated on the eastern boundary of the site to a total depth of 3 feet bgs; only natural 

material consisting of organics and roots were encountered. However surface debris and waste is 

present in the areas east of TP-01 to distances of 50 to 100 feet. TP-02 was located to the north of 

TP-01 and excavated to a total depth of 3 feet bgs; concrete/asphalt pieces were found throughout. 

TP-03 was excavated adjacent to Perimeter Road and north of TP-02; only natural material was found to 

a total depth of 3 feet. Concrete pieces and asphalt were encountered 2.5 feet bgs at TP-04 with clean fill 

above 2.5 feet. TP-05 and TP-06 were excavated within the boundary of Site 2 to a depth of 4 feet and 5 

feet bgs, respectively; fill and natural material were encountered within the test pit excavations. TP-07 

was excavated on the western boundary of the landfill to a depth of 5 feetbgs; fill material consisting of 

gravel and sand with asphalt pieces was found throughout. 

An EM survey of Site 2 was completed in, 1995 as part of the Design Verification Report (Halliburton NUS, 

June 1995) to define the northern boundary of Apple Orchard Landfill. The survey was conducted across 

the entire northern boundary and extended into the wooded area in the northeast portion of the site. 

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 with the EM measuring device 

appears to indicate landfill contents do not extend past Perimeter Road. 

Visual observations conducted at the site, also identified the presence of ordnance shapes along the 

southern perimeter of the site. No ordnance shapes were unearthed during test pit placement along the 

northern perimeter of the site. 

Based upon the investigations discussed above, the estimated area of waste disposal has been identified 

on Figure 2-8. 

2.3.2.2 Analytical Data 

This section provides an analysis of the nature and extent of subsurface soil, surface soil, groundwater, 

surface water, and sediment contamination at Site 2, the Apple Orchard Landfill. A brief discussion 

regarding the nature and extent of groundwater and surface water contamination is provided in this 

section; however, detailed analytical results for these media is not provided in this section because they 

are not being addressed in this CMS. The sources of contamination at Site 2 are the refuse and wastes 

disposed in the landfill from 1948 to 1982. The waste reportedly disposed include PCBs, solvents, paint 
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residue, acids, and miscellaneous compounds. Potential site-related contaminants include VOCs, 

SVOCs, pesticides, PCBs, metals, and explosives. This analysis of the nature and extent is based on the 

following sampling events: 

l Groundwater, surface water and sediment samples col’lected in the RFI conducted in January and 

February 1999. 

l Subsurface soil samples collected in November and December 1998. 

l Sediment samples collected in January and March 1995. 

l Surface soil samples collected in November of 1998 and in June 1995. 

Results of subsurface soil, surface soil, groundwater, surface water, and sediment samples are discussed 

in the following sections. Inorganic data from these investigations were compared to base-wide 

background concentrations. Background data and statistics are presented in the Background 

Investigation Report for NSWC-White Oak (TtNUS, 1998b). 

Surface Soil 

, -1 _; 

Summary statistics of positive analytical results for surface soil samples, are provided in Table 2-6 

(Figure 2-8). Twenty surface soil samples were collected and analyzed for TCL VOCs, SVCCs, TAL 

metals, pesticides/PCBs, explosives, and five miscellaneous parameters. 

Based on the November 1998 and June 1995 fixed-based laboratory results, 22 SVOCs, two VOCs, 16 

pesticides/PCBs, three explosives and 21 metals were detected in the subsurface soil samples. Analyses 

for acid-insoluble sulfide, 5-day Biological Oxygen Demand (BODS), Chemical Oxygen Demand (COD), 

pH, and TOC were also conducted. 

Twenty-two SVOCs were detected in surface soil samples. The maximum detections of sixteen SVOCs 

were in sample 2SS1180100. Fifteen SVOCs were detected in one to nine samples. 

Benzo(a)anthracene, benzo(a)pyrene, benzo(a)fluoranthene, chrysene, fluoranthene, phenanthrene, and 

pyrene were detected in’ more than half of the samples. Fluoranthene had the maximum SVOC 

concentration (19 mg/kg) and frequency of detection (18 samples). 

The only VOCs detected were acetone and toluene. Both compounds were detected in only one sample, 

2SS1090100 and 2SS1020100, respectively. 

Twenty-one inorganics were detected in the surface soil. The maximum detections were distributed 

among several samples. Fourteen of the inorganics were detected in every sample. 
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Fourteen pesticides and two PCBs (Aroclor-1254 and-1260) were detected in surface soil samples. Four 

pesticides and one PCB had their maximum concentration in sample 2SS1170100-D, while the maximum 

concentrations for the other pesticides/PCBs were distributed among several samples. Beta-BHC, 

endosulfan sulfate, and hepachlor epoxide were detected in only one sample. Aroclor-1260 had the 

maximum pesticide/PCB concentration (1.6 mg/kg) and frequency of detection (16 of 29 samples). 

Three explosive compounds were detected in the surface soil as follows: 1,3,5-trinitrobenzene, 

4-nitrotoluene, and RDX. The three explosive compounds had their maximum concentration in three 

different samples. 

Acid-insoluble sulfide was detected in four of eight samples at concentrations ranging from 110 to 

280 mg/kg. BOD5 concentrations ranged from a low of 45 mg/kg to a maximum of 130 mg/kg. The COD 

analysis detected a minimum concentration of 14 mg/kg and a maximum concentration of 140 mg/kg. 

The pH analyzed in 11 samples ranged from 4.4 to 7.8. TOC concentrations ranged from 1,800 to 29,000 

mglkg. 

Subsurface Soil 

Summary statistics of positive analytical results for subsurface soil samples are provided in Table 2-7 

(Figure 2-9). Nine subsurface soil samples were collected and analyzed for TCL VOCs, SVOCs, TAL 

metals, pesticides/PCBs and explosives. 

Based on the November and December 1998 fixed-based laboratory results, 8 SVOCs, 4 

pesticides/PCBs, 2 explosives, and 21 metals were detected in the subsurface soil samples. Of the 

SVOCs, bis(2-ethylhexyl)phthalate (BEHP) (maximum concentration 2.9 mg/kg) was the most frequently 

detected (3 in 10 samples). All other SVOCs were detected in only one or two samples. Five of the 

SVOCs had their maximum detection in sample 2SU1040600, while the other three had their maximum 

detection in sample 2SU1090800. 

. . 
No TCL VOCs were detected in any subsurface soil samples. 

The explosive compound RDX was detected in sample 2SU1020800 at a concentration of 0.2 mg/kg, 

while the explosive compound 2,6-dinitrotoluene was found in two samples (2SU1020800 and 

2SU1000800) at a concentration of 0.23J and 0.089J mg/kg respectively. 

Twenty-one inorganics were detected in subsurface soil samples (see Table 2-7). Maximum 

concentrations were distributed among several samples. A high detection frequency for inorganic metals 

is common. 
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Groundwater 

Eleven groundwater samples w&e collected from eleven monitoring wells and were analyzed for TCL 

VOCs, SVOCs, pesticides/PCBs, TAL metals and cyanide, explosive compounds, and ammonium 

perchlorate. Nine VOCs were detected in groundwater samples, including 1,2-dichloropropane, 

cis-1,2-DCE, acetone, benzene, chlorobenzene, chloroform, chloromethane, methylene chloride, and 

trichloroethene. Of these 1,2-dichloropropane, benzene, chlorobenzene, and chloromethane were 

detected in only one monitoring well. The most commonly detected compound was trichloroethene 

(TCE), which was detected in nine monitoring wells with concentrations ranging from 0.86J to 35J pg/L. 

Cis-1,2-DCE was reported in six samples ranging from 0.31J to 7.1 pg/L. The common laboratory 

contaminant, acetone, was detected in nine samples at low concentrations (1.6L to 3.6L l.Jg/L). 

BEHP and di-n-butyl phthalate were the only SVOCs detected in groundwater samples. 

No pesticides/PCBs were detected at any monitoring wells. 

_- - 

Eighteen metals were detected in the groundwater samples. Maximum concentrations of eleven of these 

(arsenic, beryllium, calcium, cobalt, magnesium, manganese, mercury, nickel, potassium, sodium, and 

zinc) were found at Site 2GW32. Barium, calcium, magnesium, manganese, potassium, and sodium 

were detected in every groundwater sample. Beryllium was detected at only one site (2GW32). 

Three explosive compounds were detected in the groundwater as follows: 2,6 dinitrotoluene, HMX, and 

RDX. The three explosive compounds had their maximum concentration in three different samples. HMX 

was detected at three sites, while the other explosive compounds were found at one site each. 

Of the miscellaneous parameters evaluated, perchlorate was detected at one site (2GWlOl) at a 

concentration of 5.89 pg/L. 

Surface Water 

Analytical results from the 1999 sampling effort indicate that 7 VOCs, 1 SVOC, 15 metals and cyanide 

were detected in the surface water samples. No pesticides/PCBs and/or explosives were detected in any 

surface water samples. The common laboratory contaminant, acetone, was detected at conc,entrations 

ranging from 1.6 to 3.4J vg/L. Ten other acetone results were rejected in data validation (qualified “RR”). 

, - 
The only SVOC detected was BEHP in a concentration ranging from a minimum of 1.7 pg/L to a maximum 

concentration at Site 2SW 101 of 6.5 pg/L. 
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The fifteen metals (aluminum, barium, cadmium, calcium, copper, iron, lead, magnesium, manganese, 

mercury, nickel, potassium, sodium, thallium, and zinc) detected in surface water samples at Site 2 had 

maximum detections distributed among several samples. Cyanide was detected at five sites ranging in 

concentration from 3.2 to 7.2 ug/L (2SW 101). 

Reported TDS values ranged from a minimum concentration of 48,000 pg/L to a maximum concentration 

of 670,000 ug/L at Site 2SW109. TSS results ranged from a minimum concentration of 6,000 pg/L to a 

maximum concentration of 21,000 ug/L at Site 2SW104. 

Sediment 

Summary statistics of positive analytical results for sediment samples are provided in Table 2-8 and 

shown in Figure 2-10. Fourteen sediment samples were collected by TtNUS in January 1999; The 

samples were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals, cyanide, and TOC. There 

were also 12 sediment samples collected in January and March of 1995 that were analyzed for 

pesticides/PCBs and TOC. These data were screened against Region III RBCs for residential exposure 

to soil. 

Analytical results from the 1999 sampling effort indicate that 2 VOCs, 20 SVOCs, 5 pesticides, 1 PCB and 

21 metals were detected in the sediment samples. Of the VOCs, chloroform was detected in 11 sediment 

samples at concentrations ranging from, 0.001 J to 0.002J mg/kg (Sample Station 2SDlll). Methylene 

chloride was detected at one site (2SD106) at an estimated concentration of 0.002J mg/kg. Of the 

SVOCs, 15 PAHs were detected at Site 2SDlOO at estimated concentrations (i.e., qualified “J” in data 

validation). These included: anthracene (0.86 mg/kg), benzo(a)anthracene (3.1 mg/kg), benzo(a)pyrene 

(2.3 mg/kg), benzo(b)fluoranthene (3.5 mg/kg), benzo(k)fluoranthene (1.5 mg/kg), carbazole 

(0.59 mg/kg), chrysene (4.2 mg/kg), dibenzo(a,h)anthracene (0.33 mg/kg), dibenzofuran (0.32), 

fluoranthene (9.1 mg/kg), fluorene (0.67), indeno(l,2,3-cd)pyrene (1.3 mg/kg), phenanthrene (6.8 mg/kg), 

and pyrene (5.9 mg/kg). Di-n-butyl phthalate was found at one site (2SDlOl) at a concentration of 

0.064 mg/kg. 

Alpha-chlordane was detected in 6 of 13 samples at concentrations ranging from 0.00042J mg/kg to 

0.0033 mg/kg. 4,4’-DDT was reported at Site 2SDlll at an estimated concentration of 0.018J mg/kg. 

Dieldrin was detected in 10 of 12 samples at concentrations ranging from 0.0021 to 0.12 mg/kg. The 

maximum concentration of dieldrin was reported at Site 2SD102. Endosulfan II was detected in two 

samples ranging from 0.17 to 0.2 mg/kg (maximum concentration at Site 1 lSD100). Endrin was detected 

at Site1 1 SD102 at a concentration of 0.00018J mg/kg. Endrin aldehyde was detected in two samples 

ranging from 0.19 to 0.22 mg/kg (maximum concentration at Site llSD101). Note that results of several 
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pesticides (alpha-chlordane, dieldrin, endrin, 4,4’DDE and 4,4’DDT) were rejected in data validation 

(qualified ‘W). 

One PCB, Aroclor-1260, was detected in sediment samples. Aroclor-1260 was detected in 21 of 23 

sediment samples at concentrations ranging from 0.11 to 47.12 mg/kg (maximum concentration at 

Site 02-SD-19). 

Of the 21 .metals, 7 (cadmium, calcium, chromium, copper, lead, magnesium, and nickel) had their 

maximum concentration at Site 2SDlOO. Maximum concentrations of aluminum, barium, cobalt, iron, 

manganese, and selenium were found at Site 2SD109. Antimony was found at one site (2SD109-D) at 

an estimated concentration of 1.5L mg/kg. 

TOC results were reported for 18 of 18 samples at concentrations ranging from 230 to 20100 mg/kg 

(maximum concentration at Site 02-SD-20). 

2.4 HUMAN HEALTH RISK ASSESSMENT SUMMARY 

Per EPA presumptive remedy guidance (see Section 2.0), where a presumptive remedy of containment is 

assumed, a streamlined risk evaluation may be performed and should particularly focus on characterizing 

risk posed by migration pathways to ensure that the presumptive containment remedy addresses these 

pathways. 

2.4.1 Site 1 - Parking Lot Landfill 

A streamlined risk evaluation was conducted as part of the EE/CA that was completed for this site. It is 

intermediate in scope between the limited risk evaluation undertaken for emergency removal actions and 

the conventional baseline assessment normally conducted for remedial actions. The risk evaluation uses 

sampling data from the site to identify the chemicals of concern, provide an estimate of how and to what 

extent people may be exposed to these chemicals, and provide an assessment of the health effects 

associated with these chemicals. The streamlined risk evaluation focused on the contaminated soil at the 

site. 

Although the risk evaluation is streamlined, it still consists of the five major components of a. baseline 

human health risk assessment: 

l Data Evaluation/Selection of Constituents of Potential Concern (COPC) 

. Exposure Assessment 

l Toxicity Assessment 
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l Risk Characterization 

l Characterization of Uncertainty 

2.4.1 .l Data Evaluation 

COPCs are limited to those chemicals with maximum detected concentrations that exceed the Region III 

RBCs for residential exposure. Statistical summaries of the surface and subsurface soil data are 

presented in Tables 2-l and 2-2, respectively. Parameters for which sample concentrations exceeded 

residential RBCs (those highlighted in the tables) were selected as COPCs in this streamlined risk 

assessment. 

The premise of this screening step is to focus the evaluation on those chemicals that primarily contribute 

to the risk. While dozens of copstituents may actually be detected, many contribute minimally to the total 

risk. Essential human nutrients, such as magnesium, potassium, calcium, and sodium, also are not 

included as COPCs because they are only toxic at high doses. 

For inorganic chemicals, comparisons are also made to site-specific background concentrations. If a 

metal’s maximum detected concentration exceeds the RBC, it is compared to the site-specific background 

value to determine if it is present at concentrations statistically significantly greater than background. This 

comparison is done in accordance with the procedure set forth by EPA Region IV (EPA, 1995). If the 

maximum detected concentration is greater than twice the average site-specific background 

concentration, it is still identified as a COPC and evaluated in the streamlined risk evaluation. 

Comparison of inorganic chemical concentration data to site-specific background data is presented in 

Tables 2-3 and 2-4 for surface and subsurface soil data, respectively. 

2.4.1.2 Exposure Assessment 

An exposure pathway is considered to be complete if it is determined that there is a source or release of 

chemicals from a source; an exposure point where contact can occur; and an exposure route by which 

contaminants are taken into the human body. For this streamlined risk evaluation, the focus is on 

residential and industrial exposures. The routes of exposure are incidental ingestion and inhalation. 

These pathways are consistent with those used in developing the Region Ill RBCs. 

The exposure point concentration is defined as the lesser of the maximum detected concentration or the 

95 percent upper confidence limit of the mean (UCL). The UCL is calculated using risk assessment 

guidance from the EPA (1992a). A value of one-half the detection limit is substituted in the calculation for 

nondetected values. For sample locations where duplicate samples were collected, the average of the 

duplicates was used as the value to represent that location. 
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Calculation of the UCL is dependent on the distribution of the sample set. The sample set distributions 

were determined using the Shapiro-Wilk W-test (Gilbert, 1987). When the results of the test were 

inconclusive, the distribution was assumed to be lognormal. The exposure point concentrations for the 

COPCs are presented in Tables 2-9 and 2-10 for surface and subsurface soils, respectively. The 

exposure point concentrations were compared to the Region III RBCs to derive a streamlined estimate of 

risk for residential and industrial exposures. 

2.4.1.3 Toxicity Assessment 

The toxicity assessment for COPCs examines information concerning the potential human health effects 

of exposure to COPCs. The goal of the toxicity assessment is to provide for each COPC a quantitative 

estimate of the relationship between the magnitude and type of exposure and the severity or probability of 

human health effects. In this streamlined risk evaluation, toxicity values are already incorporated into the 

RBCs. An assumption that exposure at the site is equivalent to the exposure used to derive the RBCs 

precludes the need to outline the toxicological indices for each COPC. 

2.4.1.4 Results of the Human Health Risk Characterization 

,‘ i,* The human health risks for surface and subsurface soils are presented in Tables 2-9 and 2-10, 

respectively. The results of the streamlined risk evaluation indicate that risks are unacceptable for 

residential exposure to surface soil. The total cancer risk (7.49E-04) is greater than EPA’s target risk 

range of 1~10~~ to 1~10~~. The primary contributors to the TCR are the carcinogenic PAHs, and to a 

lesser extent, Aroclor 1260. Dieldrin and heptachlor epoxide also contribute to residential risk. 

The total hazard ratio for residential use (1.8) is greater than one, which indicates that there is a potential 

for noncarcinogenic effects to occur. However, the primary contributor to the Total Hazard Ratio (THR) is 

iron. Iron’s RBC is based on an allowable daily intake set for nutritional guidelines, thus resulting in a 

hazard ratio that may be overly conservative. 

Industrial exposure to surface soil results in a hazard ratio that is less than one and a cancer risk that falls 

within the EPA’s target risk range. Residential and industrial exposure to subsurface soil results in THRs 

less than one and TCRs that are within the target risk range. 

Lead has been detected in Site 1 surface soils at levels exceeding 1000 mg/kg. Per an EPA Office of 

Solid Waste and Emergency Response Directive, CERCLA cleanup levels of 400 mg/kg and 1000 mg/kg 

have been established for lead in soil in residential and industrial areas, respectively. This suggests that 

lead in Site 1 soil may present a threat under both residential and industrial use. As the average lead 
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concentration is less than 1000 mg/kg, threats to human health are not anticipated given the planned 

commercial/industrial use of the site. 

Characterization of groundwater potentially impacted by Site 1 suggests that releases to groundwater of 

contaminant of concern from Site 1 soils or waste may have or may be occurring. In particular, 1,2- 

dichloroethane (1,2-DCA) has been detected in one well downgradient of Site 1 at a level of 13 ug/l. The 

MCL for 1,2-DCA in public drinking water supplies is 5 ug/l. Chloroform, aldrin and heptachior epoxide 

have each been detected in one or two groundwater monitoring wells. However, in each case the 

detected levels are within the acceptable carcinogenic range and do not present an unacceptable non- 

carcinogenic risk. 

2.4.1.5 Results of Ecological Risk Characterization 

Refer to Section 2.5 for an assessment of risks posed by Site 1 soils to the environment. 

2.4.2 Site 2 - Apple Orchard Landfill 

This section presents the results of the baseline human health risk assessment for Site 2, Apple Orchard 

Landfill. The risk assessment was performed using the general methodologies presented in Section 2.8 

of the RFI. Site-specific information on data evaluation (i.e., the selection of PCOCs), identification of 

exposure scenarios and exposure point concentrations, characterization of potential human health risks, 

and specific uncertainties for the unit are contained in Sections 4.5.1 through 4.5.4 of the RFI. 

2.4.2.1 Data Evaluation 

Identification of PCOCs in Surface Soil 

A list of PCOCs was developed for surface soil collected from depths of 0 to 0.5 feet bgs. A summary of 

the PCOC selection process for surface soil is presented in the RFI. PCOCs for surface soil are those 

chemicals reported at maximum concentrations greater than USEPA Region III RBC screening levels for 

residential soil ingestion, USEPA SSLs for inhalation (transfer from soil to air), and base-wide background 

levels. The following chemicals were retained as PCOCs in surface soil (see Table 2-6): 

l Carcinogenic PAHs 

. PCBs - Aroclor-1254, Aroclor-1260 

l Metals - Chromium, Iron, Manganese, Nickel, Vanadium 
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No PCOCs exceeded USEPA SSLs for inhalation (transfer from soil to air). Consequently, Irisks from 

inhalation of vapors and particulates from soil emissions are not quantified in the risk assessment. 

Identification of PCOCs in Surface/Subsurface Soil 

PCOCs for surface/subsurface soil are those chemicals reported at maximum concentrations greater than 

USEPA Region III RBC screening levels for residential soil ingestion and USEPA soil screening levels 

(SSLs) for inhalation (transfer from soil to air). A summary of the PCOC selection process for subsurface 

soil is presented in RFI. The following chemicals were identified as PCOCs for surface/subsurface soil 

(see Table 2-7): 

l Carcinogenic PAHs 

. PCBs - Aroclor-1254 and Aroclor-1260 

l Metals - manganese, nickel, thallium 

Concentrations for these PCOCs exceeded Region III RBCs for residential soil ingestion and background 

levels. No PCOCs exceeded USEPA SSLs for inhalation (transfer from soil to air). Consequently, risks 

from inhalation of vapors and particulates from soil emissions are not quantified in the risk assessment. 

A number of constituents (PAHs, hexachloroethane, beta-BHC, dieldrin, antimony, arsenic, barium, 

cadmium, chromium, mercury, nickel, selenium, and silver) exceeded the USEPA Generic SSLs for 

migration to groundwater. Although the comparison indicates that these chemicals may impact 

groundwater quality, the actual impact to groundwater may not be significant. Of these constituents, only 

metals (arsenic, barium, chromium, mercury, and nickel) were detected in the groundwater samples 

collected at Site 2. In addition, a number of these metals (arsenic, chromium, nickel, selenium, and silver) 

were determined to be within naturally occurring background levels in soil and/or groundwater. This 

indicates that the actual impact to groundwater may not be as significant as the qualitative comparison 

suggests. A discussion of the groundwater data for Site 2 is provided in the following section. 

Identification of PCOCs in Groundwater 

PCOCs for groundwater are identified using USEPA Region III RBCs for tap water use and base-wide 

background levels. These criteria are based on the assumption that groundwater is used for domestic 

purposes. This is- a conservative assumption since groundwater at the site is not currently used or 

expected to be used in the future as a potable water supply. The following chemicals were selected as 

PCOCs in groundwater: 

090021 /P 2-l 9 CT0 0298 



REVISION 0 
MARCH 2001 

l VOCs - 1,2-dichloropropane, benzene, chloroform, trichloroethene, cis-1,2-dichloroethene 

l lnorganics - arsenic, barium, chromium, manganese, mercury 

l Explosives - RDX 

Identification of PCOCs in Surface Water 

The PCOCs for surface water at Site 2 were conservatively determined by means of a comparison of site 

data to USEPA Region III RBCs for tap water use and base-wide background levels. The following 

chemicals were retained as PCOCs: 

l VOCs - chloroform, trichloroethene 

l SVOCs - bis(2-Ethylhexyl)phthalate 

. Metals - cadmium, iron, manganese, thallium 

Identification of PCOCs in Sediment 

PCOCs for sediment at Site 2 were identified based on a comparison of site data with base-wide 

background levels and USEPA Region III RBCs for residential soil ingestion, although exposure to 

sediment at the site is expected to be significantly less than residential soil exposure. A summary of the 

PCOCs selection process for sediment is provided in Table 2-8. The following chemicals were identified 

as a PCOCs in sediment: . 

. Carcinogenic PAHs 

. PCBs - Aroclor-1260 

. Pesticides - dieldrin 

. Metals - aluminum, arsenic, iron, manganese, mercury 

2.4.2.2 Exposure Assessment 

As identified in the RFI, several potential human receptors are evaluated for exposure to contaminated 

media at Site 2. These include: full time workers, maintenance/utility workers, construction workers, adult 

recreational users, adolescent trespassers, day care center children, and child and adult residents. 

Exposure point concentrations for those chemicals identified as PCOCs for soil, groundwater, surface 

water, and sediment are presented in Table 2-l 1. The 95 percent UCL is used as the exposure point 

concentration for all media at Site 2. Note that maintenance/utility workers and construction workers are 
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assumed to be exposed to surface and subsurface soil while the other receptors are assumed to be 

exposed to surface soil only. 

2.4.2.3 Results of the Human Health Risk Characterization 

Quantitative Risk Estimates 

Quantitative risk estimates for potential human receptors are developed for those chemicals identified as 

PCOCs at Site 2. Potential noncarcinogenic and carcinogenic risks for the full time worker, 

maintenance/utility worker, construction worker, adult recreational user, adolescent trespasser, a child in 

a day care center and future residents (adult and child) under the reasonable maximum exposure (RME) 

scenario are summarized in Tables 2-12. Risks for each receptor are summed across all applicable 

exposure routes. Central tendency exposure (CTE) risks are discussed in Section 2.4.2.4, Uncertainty 

Analysis. A discussion of the estimated noncarcinogenic and carcinogenic risks is provided in the 

remainder of this section. 

Noncarcinoaenic Risks 

,. ea.-._ As indicated in Table 2-12, cumulative HIS for the full time worker, maintenance/utility worker, adult 

recreational user, and adolescent trespasser under the RME scenario are less than unity, indicating that 

no toxic effects are anticipated for these receptors under the defined exposure conditions. However, 

cumulative HIS for the construction worker, day care center child, adult resident and child resident exceed 

the target goal of unity. 

The total HI across all exposure pathways for the construction worker is 1.7. However, the total HIS for 

the individual target organs are less than unity indicating that no toxic effects are anticipated since only 

those chemicals that impact the same target organ(s) or exhibit similar critical effect(s) are regarded as 

truly additive. The target organ expected to be primarily affected is the central nervous system (CNS) 

(HI = 0.93) resulting from exposure to manganese in soil, sediment, and groundwater. 

The total HI across all exposure pathways for the day care center child is 1.6. However, the total His for 

the individual target organs are less than unity, indicating that no toxic effects are anticipated. Similar to 

the Construction Worker, the target organ primarily affected is the CNS (HI = 0.68) from exposure to 

manganese in surface soil. 

HIS for the future adult and child resident are 16 and 38, respectively. The elevated risks (i.e., greater 

than unity) for these receptors are primarily associated with exposure to manganese in surface soil (Child 

HI = 1 .l), manganese in sediment (Child HI = l.8), and arsenic (Child HI = 1.7) and manganese in 
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groundwater (Child HI = 29, Adult HI = 12). The groundwater risks are based on the assumption that 

groundwater is used as a source of domestic water, which is highly unlikely since the area around the 

former NSWC-White Oak uses a public water supply. The target organ primarily affected is the CNS 

(HI = 32) resulting from exposure to manganese in groundwater, surface soil, and sediment. 

Carcinoqenic Risks 

The cumulative ICR for the construction worker (Table 2-12) under the RME scenario is less than 1xlD6. 

The ICRs for full time worker, maintenance/utility worker, adult recreational user adolescent trespasser, 

and day care center child are within the USEPA target risk range, 1~10‘~ to 1~10.~. The risks to these 

receptors are primarily due to exposure to PAHs and Aroclor-1260 in soil. 

The cumulative ILCR for residential exposures (adult + child = 8.8~10-~) exceeds 1~10~~. These elevated 

carcinogenic risks are primarily the result of exposure to PAHs and PCBs in surface soil; PAHs, PCBs 

and arsenic in sediment; and trichloroethene and arsenic in groundwater. PAHs are the greatest 

contributor to the overall risk, comprising 63 percent of the total cancer risk, and arsenic and PCBs 

account for 21 and 42 percent of the total carcinogenic risk, respectively. 

Characterization of groundwater potentially impacted by Site 2 suggests that release of contaminants of 

concern from Site 2 soils and waste to groundwater may have or may be occurring. Available information 

suggests that two hazardous substances have been or are being released from Site 2 to groundwater at 

levels that exceed maximum contaminant levels (MCLs) and may therefore present an unacceptable risk. 

TCE has been detected in groundwater downgradient of Site 2 at levels of up to 19 ug/I in a deep 

monitoring well and 35 ug/l in a shallow monitoring well. The MCL for TCE in public drinking water 

supplies is 5 ug/l. Also manganese has been detected in one well at a level that exceeds a HI of 1 for 

residential exposure, while chloroform has been detected in two wells at concentrations within the 

acceptable carcinogenic risk range. 

2.4.2.4 Uncertainty Analysis 

Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of the methods used to calculate exposure point 

concentrations, the determination of land use conditions, the selection of receptors and scenarios, and 

the selection of exposure parameters. Each of these is discussed below. 

The current use and planned future use of Site 2 has been well established thereby reducing the 

uncertainty associated with land use assumptions. Land use at the site is currently limited and is 
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expected to be limited in the future. Therefore, the elevated risks presented for future residents are not 

likely to occur, especially in regard to future groundwater use. This exposure scenario is ‘evaluated 

primarily for informational purposes. 

The distribution of most constituents identified as PCOCs at Site 2 could not be defined because the,data 

were neither normally nor lognormally distributed. In this case, the distribution of the data was assumed 

to be lognormal and the 95 percent UCL of the lognormal distribution was used to estimate potential risks. 

The use of an assumed distribution produces uncertainty in EPC values and risks calculated from these 

EPCs. In addition, the direction of the uncertainty cannot be determined, (i.e., whether it is more or less 

conservative in regard to the calculated risks). 

In the indoor and outdoor exposure scenarios, exposure point concentrations of VOCs in air were 

estimated by several predictive models, such as the Johnson and Ettinger/ASTM E 173945 Model. 

Because site-specific values of a number of input parameters to these models (e.g., capillary zone 

thickness, soil air content) are not known, model default values were used to calculate the exposure point 

air concentrations. These default values are generally conservative and tend to overestimate air 

concentrations. However, using these default assumptions is expected to have minimal effect on the total 

risks because risks from the other exposure routes, such as ingestion and dermal contact, are much 

greater than risks from inhalation. 

To address the uncertainty in exposure parameters, the EPA (EPA, 1992b) has suggested the use of the 

CTE receptor, whose intake variables are set at approximately the 50th percentile of the distribution. The 

risks for this receptor seek to incorporate the range of uncertainty associated with various intake 

assumptions. A summary of the estimated risks for the CTE scenarios is contained in Table 2-13. The 

cumulative HIS associated with the CTE scenario for the full time worker, maintenance/utility worker, 

recreational user, adolescent trespasser, and day care center child are less than unity. The cumulative 

HIS for the construction worker, adult, and child residents are greater than unity. However, the HI for 

target organs for the construction worker are less than one. Cumulative ILCRs for the CTE for all 

identified human receptors are either below or within the USEPA target risk range, 1~10.~ to 1x1 Ov6. The 

evaluation of risks for the CTE indicates that estimated potential risks for the CTE are less than the RME 

and no carcinogenic effects are anticipated under CTE exposure conditions at Site 2. 

2.5 ECOLOGICAL RISK ASSESSMENT SUMMARY 

A phased Ecological Risk Assessment (ERA) has been conducted at the former NSWC-White Oak. A 

Basewide Screening Level Ecological Risk Assessment (SERA) (TtNUS, 1999) was first completed for all 

sites at the former NSWC-White Oak. Contaminant concentrations detected in soil samples from Site 1 

and Site 2 and sediment samples from the drainage swale and intermittent stream (referenced as 
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Tributary 187 in the SEPIA) were compared to conservative ecological screening criteria during the SERA 

to determine ecological COPCs. The SEPIA, consists of the first two of eight steps required by EPA 

guidance (EPA, 1997 and 1998) and Navy Policy for conducting ERAS. The retained COPCs were 

further evaluated in Step 3A of the ERA process during the development of the Work Plan for the 

Basewide Ecological Risk Assessment (TtNUS, 2000). The Work Plan was developed as part of Steps 

3b through 5 of the ERA process and consisted of a sampling and analysis program to collect site specific 

toxicity and bioaccumulation data. This information was collected to evaluate site-specific risks to the 

ecological receptors and to develop chemical concentrations in the soil and sediment that are not 

expected to pose an unacceptable risk to the receptors. The sampling program was completed in 

August 2000. The results of the sampling effort and the final evaluation of the COPCs are summarized in 

the draft Basewide ERA (BERA) (TtNUS, December 2000) and constitute Steps 6 and 7 of the ERA 

process. This document is currently under regulatory review. 

The results of the SERA and BERA indicate that concentrations of PAHs and PCBs detected in soil and 

sediment pose potential risks to ecological receptors. Soil remediation levels *identified were 470 mg/kg 

for total PAHs and 2.4 mg/kg for total PCBs (as an average concentration at a site) for the subject portion 

of NSWC-White Oak (gneiss soil type) and sediment remediation levels of 1 mg/kg for total PCBs were 

identified for sediment within drainage, swales and the intermittent stream draining adjacent to OU2. 

Acceptable alternate sediment benchmarks for PAHs are 3.2 mg/kg for low molecular weight (LMW) 

PAHs and 9.6 mg/kg for high molecular weight (HMW) PAHs (TtNUS, 2000). These values are the ER-M 

concentrations from Long et al. (1995). 

The steep slopes within OU2 have been observed as being susceptible to erosion and PAHs and Aroclor 

1260 have been detected in the sediment of surface drainage pathways within the OU. Levels of LMW 

and HMW PAHs in the sediment of the drainage swale and intermittent stream range from to 0.05 mg/kg 

to 24.8 mg/kg and 0.6 mg/kg to 17.1 mg/kg, respectively and levels of Aroclor 1260 range from 0.42 to 

143.1 mg/kg. This information suggests that surface soils containing elevated levels of PAHs and Arocior 

1260 may be migrating from the OU soils to sediment via erosion. PAHs and Aroclor 1260/PCBs are 

known contaminants of concern in soils and sediment and present an unacceptable risk to the , 

environment. 
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TABLE 2-1 

SUMMARY OF SITE 1 ANALYTICAL DATA AND SCREENING CRITERIA - SURFACE SOIL 
OU2 CMS 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Frequency of Range of Detected Location of Residential I 

Parameter 1 Detection”’ 1 Concentrations 1 Maximum 1 RBCt2) 1 Background@) ] 
SEMlVOLATIl Fe fmnk,~l --- ,... =..=, 
2-Methylnap” lrrthalene 3/l 7 I 0.4 - 8 I 0’ me n4 I -33w4 

I 4-A 
IOU 

I I. I 1 

Acenaphthei ._ ne I 13l17 0.042 - 24 0 _ 1 -ss-04 470 

Acer-- I-IL. A---(41 I I 
I Ol-ss-10 470 

Anth 01 -ss-04 

-.‘.,“-..- 

Ini-n-butyl phthalate 
- - Jnzo a,h anthracene 

, 
. 

l/17 nn* 

10117 

-. - - - -. ---. . . . 

01 -ss-04 0.4 
“.“J 4 Ol-ss-13 780 IZIA 

01 -ss-04 0.087 0.095 
01 -SS-04 Z-31 IUA Dibenzofuran 7/l 7 I 0.05- .- -. -- -. -. I 

Fl~inranthmw I 17117 n r-G - 7.10 I nl-.SS-r-IA 1 gin I ;? 
. .--.- . . . . .-..- 

Fl~,nrnnn . .““,“,I” 

rn%-io(l,2,3-cd)pyrene 
hthalene 

Dhnnsnthmnn(4) 

/ . . . . I -.-- --- 1 -. ---. -,” ..#.” 

I 1 13/17 .- . . I nn~i -23 Ol-5x-04 310 0.067 
15/17 0.87 0.2 

I 3117 -. 1.1 - 19 01 -ss-04 
---=I 

160 IPlA 
I iN~7 I n n.w _ 13 ni 2x-i 9 den l-l c7 

I IIUIIc&II,III”II” ! IV, I, I V.““” “6 I “#““IL , I”” I u..J, 
Pyrene 17/17 0.063 - 180 1 Ol-ss-04 1 230 0.63 
INORGANICS (mg/kg) 
Aluminum 7800 
Antimony 3.1 
Arsenic 0.43 

I Rnrirrm 

I 17117 I 

- -  - -  - - -1  

01 -ss-I 5 400’“’ 
oi-ss-13 -- 

01 -ss-17 160 
^l -ss-03 2.3 I I, I I u.uo- I.1 

17117 10.8 99.9 - i. I-SS-13 I -- .- i6n .-- I ..-- 
17117 238 - 1770 01 -SS-06 -- 845 

4/l 5 0.62 - 2.5 01-SS-01 -D 39 0.68 
6/l 7 0.35 - 5 01 -ss-02 39 1.15 

rrcu 
__d %kel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

5/l 7 01 -ss-04 -- IVA 
l/l7 Ol-ss-12 0.55 IUA 

17117 01 -SS-06 55 30.08 
17117 01 -ss-02 2300 30.67 
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TABLE 2-1 

SUMMARY OF SITE 1 ANALYTICAL DATA AND SCREENING CRITERIA - SURFACE SOIL 
OU2 CMS 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

I I I Screening Levels 
Frequency of Range of Detecte !d Location of Residential 

I Parameter 1 Detection”’ ) Co&entrations Maximum RBC”’ Background’3) 
PESTlClDESlPCBs (ma/ka\ 

1 Duplicate samples are not included in the total number of samples presented. 
2 EPA, Region III, 1999. For noncarcinogens, values represent 0.1 times the RBC. 
3 Background Concentrations for Surface Soil at h&WC-White Oak. TtNUS, 1998b. (represented by the UCL) 
4 Value for naphthalene used. 
5 Value for hexavalent chromium used. 
6 Office of Solid Waste and Emergency Response (OSWER) Standard for Lead, Residential. 
-- No value available. 
NA Not Applicable. 
Shaded cell indicates maximum concentration exceeded RBC for that parameter. (selected as COPC) 
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TABLE 2-2 

SUMMARY OF SITE 1 ANALYTICAL DATA AND SCREENING CRITERIA - SUBSURFACE SOIL 
OU2 CMS 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

I I I I I Screenina Levels I 

I 1 Frequency of 1 Range of Detected I Location of Residential I- m~yl 

I Parameter 1 Detection”’ 1 Concentrations 1 Maximum 1 RBC(*) 1 Background(3’ 1 
VOLATILES Ima/ka\ 

dnm&hcme (total) l/12 0.004 01 -TP-07 70 WA 
4112 0.009 - 0.029 01 -TP-04-02 780 MA 

Chlorobenzene II12 0.063 - 0.066 01 -TP-09 160 MA 
Toluene 6112 0.0009 - 0.004 01 -TP-08 1600 NA 
Xylenes, Total 1112 0.004 01 -TP-04 16000 NA 

Chromium”’ 01 -TP-08 23 
Cobalt IO/12 4.4 - 31.5 01 -TP-03 470 
Copper 12t12 11.2 - 79.6 01 -TP-03 310 
Iron 01 -TP-09 2300 

Lead 12112 7.2 - 111 I 01 -TP-08 400@’ 

Magnesium 1202 467 - 4810 I 01 -TP-09 -- 2987 
Manganese 12i12 01 -TP-03 160 503 
Mercury 8112 0.06 - 1.8 01 -TP-08 2.3 0.051 
Nickel 12112 3.4 - 70.3 01 -TP-08 160 13.84 
Potassium 12112 319 - 5790 01 -TP-09 -_ 2792 
Selenium I 9112 0.78 - 10.2 01 -TP-04 39 2.73 
Sodium 10/12 23.9 - 870 01 -TP-09 -_ 69.4 

01 -TP-08 55 
01 -TP-08 2300 I 
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TABLE 2-2 

SUMMARY OF SITE 1 ANALYTICAL DATA AND SCREENING CRITERIA - SUBSURFACE SOIL 
ou2 CMS 

FORMER NiiWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

1 Duplicate samples are not included in the total number of samples presented. 
2 EPA, Region Ill, 1999. For non carcinogens, values represent 0.1 times the RBC. 
3 Background Concentrations for Subsurface Soil at NSWC-White Oak. TtNUS, 1998b. (represented by the UCL) 
4 Value for naphthalene used. 
5 Value for hexavalent chromium used. . 
6 Office of Solid Waste and Emergency Response (OSWER) Standard for Lead, Residential. 
-- No value available. 
NA Not Applicable. 
Shaded cell indicates maximum concentration exceeded RBC for that parameter. (selected as COPC) 
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TABLE 2-3 
__ .-““*.. 

COMPARISON OF SITE 1 METALS CONCENTRATIONS TO SITE-SPECIFIC BACKGROUND - SURFACE SOIL 
OU2 CMS 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter 
Maximum Detected 2 x Average Background Maximum Background COPC? 

Concentration Concentration Concentration ‘I YIN 

Aluminum 18500 
Arsenic 7.2 
Chromium 56.6 
Iron 87000 
Lead 1510 
Manganese 588 
Thallium 0.93 
Vanadium 87.2 

All concentrations are in mg/kg. 
-- No value available. 

22426 20900 N 
7.32 6.7 N 

38.96 55.9 Y 
27918 25500 Y 

66 133 Y 
362 490 Y 

-- -- Y 
50 42.8 Y 
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TABLE 2-4 

COMPARISON OF SITE 1 METALS CONCENTRATIONS TO SITE-SPECIFIC BACKGROUND-SUBSURFACE 
SOIL 

OU2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter 
Maximum Detected 2 x Average Background Maximum Background COPC? 

Concentration Concentration Concentration Y/N 

Aluminum 23100 30768 40700 N 
Arsenic 4.2 8.95 12.7 N 
Barium 618 61.6 61.7 Y 
Chromium 28.9 45 45.8 N 
Iron 35300 43563 48600 N 
Manganese 595 242 503 Y 
Vanadium 537 68.8 70.9 Y 

All concentrations are in mg/kg. 

090021 /P 2-30 CT0 0298 



TABLE 2-5 

POSITIVE SITE 1 TCLP ANALYTICAL DATA 
OU2 CMS 

AND REGULATORY LIMITS 

REVISION 0 
MARCH 2001 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I lzrs~..anr\r nf I Range of 1 I#..-mt;en mf 

I 
Toxicity 

CIL-..--r--l-r:- 121 I 

I Parameter 
VOLATILES (mg/L) 
Chlorobenzene 
Tetrachloroethene 

I I~yurmlVy “I 

Detection”) 
Detected ~~~~?~;‘~’ 

Concentrations 
bnaracremmc ’ ’ 

I l/6 I 0.071 I 01 -LF-04 I 
l/6 0.0074 01 -LF-02 

INORGANICS (mg/L) 
Barium 616 0.057 - 0.46 01 -LF-07 100 
Cadmium I/6 0.064 - 0.12 01 -LF-03-D 1 
Chromium 4f6 0.007 - 0.027 01 -LF-02 5 
Lead 316 0.050 - 0.056 01 -LF-01 5 

1 Duplicate samples are not included in the total number of samples presented. 
2 40 CFR Subpart C, Section 261.20. Table 1. 

090021 /P 2-31 CT0 0298 



TABLE 2-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE SOIL 
SITE 2 - APPLE ORCHARD LANDFILL 

ou2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE1 OF4 

I I CAS Number Chemical 

2 , 193-39-5 InUeno( 1.2,3-cd)pyrene 0.058 J 2.2 J 

0 
rs 91-20-3 Naphthalene 0.87 J 0.87 J 

i% 

I I 
w/kg 2551180100 4120 0.36 - 0.44 

Zoncentration 
Risk-Based Potential Rationale for 

useu for 
Background PCOC 

Potential 
ARARI 

Screening (3) 

0.009 

Value (4) 

NA 

Screening 
ARAW TBc 

PCOC Contaminant 

TBC Value 
Flag Deletion or 

Level (5) source selection (6) 
780 1 N 0.8 SSL-MIGR No BSL 

I NA 1 



TABLE 2-6 

OCCURRENCE. DISTRIBUTION. AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN -SURFACE SOIL 
SITE 2 -APPLE ORCHARD LANDFILL 

ou2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 4 

7429-90-5 Aluminum 2130 J 16100 J mm 2.s51110100 

7440-36-2 “:sa”ic 1.3 K 4.3 K !!!g//g 2SS! !QO!OO 

? 0 7440-39-3 BariUlll 15.5 J 231 me9 2551040100 

a B 7440-43-Q Cadmium 0.42 1 wk2 2SS1070100 

Detection 
FrqUFXlCY 

Range of 

(1) 
Nondetects (2; 

14120 0.36 - 0.39 

16/20 0.37 - 0.39 

3/22 0.0004 - 0.033 

9/24 0.0035 - 0.033 

7/23 0.0035 - 0.033 

5124 0.0016 - 0.017 

3129 0.035 - 0.34 

21/29 0.037 - 0.34 

l/29 0.0016 - 0.017 

3126 0.0035 - 0.034 

6l25 0.0035~0.034 

l/26 0.0035~0.034 

5/23 0.0036 - 0.034 

6122 0.0036 - 0.034 

2/27 0.0035 - 0.034 

4125 0.0018 - 0.017 

1/29 0.0016~ 0.017 

l/25 0.002 - 0.17 

20120 0 

Concentration 
used for 

Screening (3) 

17 

11 

0.0076 

0.23 

0.24 

0.0096 

0.35 

3.5 

0.0016 

0.01 

0.12 

0.01 

0.035 

0.15 

0.02 

0.0091 

0.00071 

0.021 

18100 

4.3 

231 

1 

1 1 SSL-INH 1 

NA 47(E) N 0.9 SSL-MIGR NO 

NA 

Rationale for 
contaminant 

Deletion or 
Selectton 161 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BKG 

BSL, BKG 

BSL 



TABLE 2-S 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE SOIL 
SITE 2 - APPLE ORCHARD LANDFILL 

ou2 CM 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 3 OF 4 

CAS Number Chemical co;;“;;;o” y-*- co~~~~~~o” M=;;;y U”it* ‘;;;;:,“.“,“’ Detectio” N;iim&e;(2) co;szy Val”e(4) ygtt pgg p:gG 
Rationale for 

F”X&l.Z”CY Background PCOC Contaminant 

(1) (1) Concentration (1) Screening (3) TBC value 
Flag D&Won or 

7440-70-2 Calcium 
Level (5 soune 

300 J 52600 J Wkg 2SS1130100 
Selectio” (6) 

20120 0 52600 NA NA NA NO NUT 
NA 

16540-29-9 Chromium (total) 7.4 J 116 J wm 2ss1000100 20120 0 116 NA 23(10) N 2 SSL-MIGR Yes ASL 
270 SSL-INH 

16540-29-Q Chromium (hexavalent) 0.24 J 0.57 “%&I 2ss1210100 318 0.35 1.3 - 0.57 NA 23 N 2 SSL-MIGR No BSL 
270 

7440-46-4 Cobalt 
SSL-INH 

2.3 22.6 wb 2551040100 1 Q/20 4.1 22.6 NA 470 N NA No BSL 

NA 
7440-50-6 copper 6 J 166 mm 2SSlO70100 20120 0 166 NA 310 N NA No BSL 

NA 
7439-89-6 IlO” 5670 J 29600 J me9 2SS1040100 20/20 0 29600 NA 2300 N NA YBS ASL 

NA 
7439-92-l Lead 7.8 214 wb 2ss1090100 20120 0 214 NA 400 (Ii) NA No BSL 

NA 
7439-95-4 Magnesium 369 16500 wb 2ss1000100 20120 0 16500 NA NA NA NO NUT 

NA 
7439-96-5 Manganese 50.4 777 J Wkg 2551040100 20120 0 777 NA 160(12) N NA Yas ABL 

NA 

7439-97-6 fderculy 0.06 1.1 mgIkg 2SS1170100-D 17/20 0.06 1.1 NA 2.3 (13) N 0.1 SSL-MIGR No BSL 

7440-02-O Nickel 
10 SSL-INH 

5.3 J 243 wb 2ss1000100 20120 0 243 NA 160 N 7 SSCMIGR Yes ASL 
13400 

7440-09-7 Potassium 
SSL_INH 

218 5550 wJ@ 2SS1040100 20120 0 5550 NA NA NA No NUT 
NA 

7792-49-2 Selenium 0.65 L 5.9 L “‘g’kg 2551030100 3120 0.62 1.4 - 5.9 NA 39 N 0.3 SSL-MIGR No BSL 
NA 

7440-22-4 Silver 0.17 3.4 mm 2SS1070100 4120 0.15-0.19 3.4 NA 39 N 2 SSL-MIGR No BSL, BKG 
NA 

7440-23-5 Sodium 21.9 206 Wkg 2SS1150100 10120 36.6 246 - 206 NA NA NA No NUT 
NA 

7440-62-2 Vanadium a.7 55.9 “wg 2551110100 20120 0 55.9 NA 55 N 300 SSL-MIGR Yes ASL 
NA 

7440-66-6 Zinc 19.1 275 J wM 2SSlO70100 20120 0 275 NA 2300 N 620 SSL-MIGR No BSL 
NA 

99-35-4 1,3,5-Tdnitrobenzene 0.12 J 0.12 J mg/kg 2SS1170100-D II20 0.25 0.12 NA 230 N NA No BSL 
NA 

99-99-o 4-Nitrotoluene 0.2 J 0.2 J w/kg 2SS1070100 l/20 0.25 0.2 NA 76 N NA No BSL 
NA 

121-62-4 RDX 0.053 J 0.053 J @kg 2SSlO50100 II20 0.5 0.053 NA 5.6 c NA No BSL 
NA 

Acid-Insoluble Sulfide 110 260 mgncg 2551160100 4i8 50 280 NA NA NA 
BOD-5day (total) 

NO NTX 
45 L 130 L ma/kg 2SS1240100 3i7 22-23 130 NA NA NA 

Chemical Oxygen Demand 
No NTX 

14 140 WL 2ss1210100 6/6 10 140 NA NA 
lTNUS17 pH 

NA No NTX 
4.41 7.0 2ss1160100 11111 0 7.6 NA NA NA No NTX 



TABLE 26 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE SOIL 
SITE 2 -APPLE ORCHARD LANDFILL 

ou2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE40F4 

Risk-Based Potential 

CAS Number Chemical 
c;;fny”$n Fuzi;y Units ‘~~;~:“z Detecoo” No;;;ec& “;At;y B;;Eo(tqd PCOC ‘;;;$l A;;: 

Frequency 

(1) Concentration (1) Screening (3) ~~~~~~g TBC Value 
source _ 

TTNUS22 Total Organic Carbon 1606 29000 w3h 2SS1240100 B/8 0 29000 NA NA 1 NA 

&ociated Samo&: 

2SS1000100 25S11601DD 

2SS1010100 25511701DD 

2SS1020100 2551170100-AVG 

2551030100 2551170100-D 

2551040100 2551180100 

2SSiO50100 2551190100 

2ss1060100 2551200100 

2SS1070100 2551210100 

2551060100 2SSl22Ollxl 

2ss1090100 2551230100 

2551100100 2SS124DlDD 

2551110100 2SSl250100 

2SS1120100 AR-50-01 

2.%51130100 AFI-50-01-D 

2SS.1140100 AFI-50-02 

2SSll50100 AFI-SO-03 

EQQ&&6: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The.maximum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations Bra within background levels, a comparison of site concentrations 

with Basewide background data was made by means 01 the Wilcoxon Rank Sum Test. If the Wilcoron Test 

determined that a constituent concentration was not significanty different from background, that 

chemical was not selected as a PCOC. 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of IE-6 for carcinogens (denoted with a ‘c’ Hag) (USEPA, Region Ill, April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 alphaChordans and gamma-chlordane as Chlordane. 

6 Endosulfan It and Endosulfan Sulfate as Endosulfan. 

9 Endrfn Aldehyde and Endrin Ketone as Endrtn. 

10 Hexavalent Chromium. 

11 OSWER soil screening level for residential land use (USEPA. July 1994) 

12 Manganese-Nonfood 

13 Mercury as Mercuric Chloride 

PCOC 
Flag 

No 

ARARlTBC = Applicable or Relevant and Appropriate Requiremenb’To Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicable/Not Available. 

PCOC = Potential Constituent of Concern 

SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) (USEPA, May 1996) 

SSL-MIGR = Soil Screening Level for migration from soil to groundwater. Dllutton and Attenuation 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity fnforrnation 

Botded values indicate that the maximum concentration exceeds the spc$ifiw.l criterion. 



TABLE 2-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE/SUBSURFACE SOIL 
SITE 2- APPLE ORCHARD LANDFILL 

ou2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGEI OF4 

I I CAS 
Number 

Chemical 

191-24-Z Benzo(g.h,i)perylene 0.04 J 0.9 J mg/kg 2551160100 

207-06-9 Benzo(k)fluoranlhene 0.04 J 4.1 mgjkg 2551160100 

I I I I I I I I 
1 I I I I I I I -I. 

Detection 
Range Of 

Frqt;;tncy Nondetects (1 

l/30 0.01 - 0.056 

l/30 0.01 - 0.013 

4130 0.34 - 0.44 

4130 0.34 _ 0.44 

16/30 0.34 - 0.41 

13/30 0.34 - 0.44 

15130 0.34 - 0.44 

6130 0.34 - 0.44 

a/30 0.34 - 0.44 

5/30 0.34 - 3.6 

4130 0.34 - 0.44 

16/30 0.34 - 0.44 

2l30 0.34 - 3.6 

l/30 0.34 - 3.6 

3130 0.34 - 0.44 

2/30 0.34. 0.44 

19/30 0.34 - 0.41 

3130 0.34 - 0.44 

1 o/30 0.34 _ 3.6 

7130 0.34 - 0.44 

l/30 0.34 - 1.4 

( 

9 

100000 

0.006 1 NA 1 1600 1 N 1 0.6 

1 650 
1.3 NA 470 N 29 

2.9 NA 2300 N 590 

> 

i, 

4.1 NA 0.7 c 2 

2.9 NA 46 C 160 

31000 

0.45 NA 1600 N 610 

930 

1.4 NA 32 C 0.03 

7.5 NA 87 c 0 

I I I I 
0.052 1 NA 1 760 1 NI 270 

2300 

0.16 ) NA 1 160 1 NI 10000 

:,j:: 

I I I I 
19 NA 310 N 210 

I I I I 
1.4 NA 310 N 26 

I I I I 
0.67 NA 160 N 4 



TABLE 2-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE I SUBSURFACE SOIL 
. SITE 2- APPLE ORCHARD LANDFILL 

OU2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 4 

. CA’S 
Number 

Chemical 
Co;;;;;on ;dmu~ c;:$;;on ;;;;;I Units ;E;;;;’ Detectio” RAngeof “r$;y 

(1) (1) Concentration 
F’w(;y Nondetects (2) 

Scrkening (3) 

65-01-6 Phenanthrene 0.041 J 17 mg/kg 2SS1160100 15130 0.34 - 0.41 17 

129-00-O Pyrens 0.039 J 11 mgikg 2SS1160100 16/30 0.34 - 0.41 11 

72-54-6 4.4’.DDD 0.0026 J 0.0076 mg!kg 2SS1180100 3/32 0.0004 - 0.033 0.0076 

a 7440-36-2 Arsenic 0.9 K 4.3 K mg/kg 2SS1190100 30130 4.3 

w 7440-39-3 Barium 15.5 J 250 ;I mg/kg 2SU1040600 29/30 40.2 250 

8 

1 SSL_INH 

NA 47 (8) N 0.9 SSL-MIGR No SSL 
NA 

NA 47 (6) N NA NO SSL 

NA 
NA 2.3 N 0.05 SSL-MIGR No BSL 

NA 

NA 2.3(9) N NA BSL 

NA 

NA 2.3(Q) N NA NO BSL 

NA 

NA 7800 N NA NO BKG 

NA 
NA 3.1 N 0.3 SSL_MIGR No BSL 

NA’ 

NA 0.43 c 1 SSCMIGR No BKG 

750 SSL-INH 

NA 550 N 82 SSL_MIGR No BSL 

690000 SSCINH 



TABLE 2-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN-SURFACE I SUBSURFACE SOIL 
SITE 2- APPLE ORCHARD LANDFILL 

OU2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 3 OF 4 

CAS I I Number 
Chemical 

Co"centratlon 
Risk-Based 

Potential 
Potential Rationale for 

Range of 

NO”d&& 12) used for 
Background PCOC ARAW PCOC Contaminant 

Scteening t3) Value (4) Screening 
ARAW 

TBC Value G;je 
Flag Deletion or 

Led (5) selection rsl 
0.01 - 0.71 2.4 NA 16 1 3 SSLmMlGR No BSL 

I 1300 SSLLINH 

0.04 0.15 1 1 1 NA 1 7.0 ( NI 0.4 1 SSLeMIGRI No ( BSL 

1800 SSLJNH 

42.5 - 155 52800 NA NA NA NO NUT 

NA 

118 NA 23(10) N 2 SSL-MIGR Yes BKG 

270 SSL-INH 

0.35 - 1.3 0.57 NA 23 N 2 SSL-MIGR NO BSL 

270 SSL-INH 

4.1 22.6 NA 470 N NA NO BSL 

NA 

186 NA 310 N NA NO BSL 

NA 

49000 NA 2300 N NA Yes BKG 

NA 

214 NA 400 (11) NA NO BSL 

NA 

16600 NA NA NA NO NUT 

I NA 

0.15 -0.16 1 3.4 1 NA 1 39 1 N 1 2 1 SSL-MIGRI No 1 BSL. BKG 

NA 

16.7 - 246 354 NA NA NA NO NUT 

NA 

1.2-1.5 3.4 NA 0.55 N 0.04 SSL-MIGR Yes ASL 

NA 

55.9 NA 55 N 300 NA NO BKG 

NA 

9.4 275 NA 2300 N NA NO BSL 

NA 

0.25 0.12 NA 230 N NA NO BSL 

NA 

0.25 0.23 NA 7.0 N 0.00003 SSL-MIGR NO BSL 



TABLE 2-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE I SUBSURFACE SOIL 
SITE 2- APPLE ORCHARD LANDFILL 

ou2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Exposure Medrum: Surface I Subsurface Soil 

PAGE 4 OF 4 

CAS I I Number 
Chemical 

99-99-O 4.Nitrotoluene 0.2 J 0.2 J x 
I I I I I 

121-w-4 ROX 0.053 J 0.2 J 

Acid-Insoluble Sulfide 110 280 

BOD-5day (total) 45 L 130 L 

Chemical Oxygen Demand 14 140 

TTNUS17 pH 4.41 7.6 

TTNUS22 Total Organic Carbon 1800 29000 

I 

mg/kg 2SUlO20800 2I30 

mgkg 2SS11Soloo 416 

mgikg 2SSl240100 3l7 

“WL 2ss1210100 6/6 

2ss1190100 II/II 

ngikg 2SSl240100 a/a 

Range of 
Concentration 

Risk-Based Potsntial 

used for 
Backgmund PCOC 

Potential 

Nondetects (2) Value (4) Screening 
ARARI 

ARAW 

Screening (3) 
Level (5) 

TBC Value $j;e 

0.2 NA 7-R IN NA 

L 

No 1 BSL 

No NTX 

No NTX 

No NTX 

NO NTX 

NO NTX 

Associated Sam&s: 

2551000112551200100 

2551010112551210100 

25510201l2551220100 

2SS103Oll ZSS1230100 

25510401~2551240100 

2SSlO501( 2551250100 

2SS10601l2SU1000600 

2SS10701125U1010800 

25510801125u1020800 

2SS109Olt 2SU1030800 

2SS11001t25U1040600 

2SSlllOlC 2SU1050400 

25511201( 25U1060400 

2SS11301( 2SU1070400 

25511401( 2SUlOSO600 

25511501( 2SU1090800 

2SS11601~ AR-SO-01 

25511701l AFI-SO-Ol-AVG 

2.5.511701l AFI-50-01-D 

25511701(AFT-SO-02 

2SSllSOlfAFI-SO-03 

2551190100 

Foot”ote$: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum AAAR/TBC = Applicable or Relevant and Appropriate RequiremenbTo Be Considered 
detected concentrations. C = Carcinogen 

2 Values prssanted are sample-specific quantitation limits. J = Estimated Value 

3 The maximum detected concentration is used lor screening purposes. K = Value Eslimated with a High Bias 
4 To determine whether metal concentrations are within background levels, a comparison of site concentralicns L = Value Estimated With a Low Bias 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test N = Nancarcinogen 
determined that a constlluenl concentration was not significanty different from background, thal NA = Not Applicable/Not Available. 
chemical was not selected as a PCOC. PCOC = Potential Constituent of Concern 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a SSL-INH = Soil Screening Level for transfers from soil lo air (Inhalalion) (USEPA, May 1996) 
target hazard quotient of 0.1 for noncarcinogens (denoted with a “N” flag) or an incremental cancer SSL-MfGR = Soil Screening Level for migration from soil to groundwater, Dilution and Attenuation 
risk of IE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA. Region Ill, April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concsntration exceeds the risk-based Rationale Codes: 
PCOC screening level and facility-wide background levels. For Selection as a PCOC: 

7 alpha-Chordane and gamma-chlordane as Chlordane. ASL = Above PCOC Screening Level 

8 Endosulfan It and Endosulfan Sulfate as Endosulfan. 

9 Endrin Aldehyde and Endrin Ketone as Endrin. For Elimination as a PCOC: 
10 Hexavalent Chromium. BKG = Within background levels 
11 OSWER soil screening level for residential land use (USEPA. July 1994) BSL = Below PCOC Screening Level 
12 Manganese-Nonfood NUT = Essential Nutrient 
13 Mercury as Mercuric Chloride NTX = NO Toxicity Information 

Solded values indicate that the maximum concentration exceeds the specified criterion. 



TABLE&3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN-SEDIMENT 
SITE 2 - APPLE ORCHARD LANDFILL 

OU2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 1 Scenario Timeframe: Fulure I 

Risk-Based Rationale for 
CAS 

Potential POte”tia’ 

Number 
Chemical 

c~;~,;~on Mrnu~ c;~:n;;;on hlakh;; UnitS L;;:;;;f Detectio” Rsngeaf Co~~~~ BBvea:ugoy;d PCOC 

(1) (1) Concentration 
Fre;;ncy Nondetects (2) 

ARAW PCOC Contaminant 

Screening (3) 
Screening 

ARARI 
TBC Value 

TBC Flag Deletion or 
Level (5) source Selection (6) 

67-66-3 Chloroform 0.001 J 0.002 J “Wkg 2SDlll 11114 0.012 - 0.014 0.002 NA 100 C NA NA No EISL 
75-09-2 Methylene Chloride 0.002 J 0.002 J m&t 2SD106 l/14 0.012 - 0.015 0.002 NA 85 C NA NA 1 No / BSL 
83-32-9 Acenaphthene 0.049 J 0.57 J mgikg 2SDlOO 4/l 4 0.39 - 0.46 0.57 NA 470 N NA NP I NO I RSI ..- --- 
120-l 2-7 Anthracene 0.066 J 0.66 J m3ht 2SDlOO 4/l 4 0.39 0.46 0.66 NA 2300 N NA Ni 4 1 No 1 BSL 
56-55-3 Benzo(a)anthracene 0.057 J 3.1 J @kg 2SDlOO 9/i 4 0.39 - 0.46 3.1 NA 0.87 C NA Ni 

50-32-6 Be”zo(a)pyre”e 0.042 J 2.3 J Wkg 2SDiOO IO/14 

5-69-Z )Benzolblfluoranthens ( 0.061 1 J ( 3.5 1 J I mo/kal 2SDlOO ( , . “, 

,n,nln h i .I ’ “Ad .I 1 mnlkn’ XT,,“” t 6,14 1 0.39-0.46 1 0.64 1 NA 1 160 1 NI NA 1 NA ( No ( 
.6/14 1 0.39 - 0.46 1 1.5 1 NA 1 0.7 1 Cl NA 1 N, 

4114 I 0.39 - 0.6 I 2.1 NA ( 46 ICI NA i N, 

35-66-7 ]Eutylbenzyl Phthalate 0.06 J 0.24 J I mgikgl 2SDlOO I 2/14 

1 0.052 1 J 1 0.59 I J lmakal 2SDlOO I 5/14 , _ -, 
218-01-Q Chrysene 0.046 J 4.2 J w/kg 2SDlOO 10114 
64-74-2 Di-n-butyl phthalate 0.064 J 0.064 J w/kg 2SDlOl II14 

53-70-3 Dibenzo(a,h)a”thracene 0.05 J 0.33 J w/kg 2SDlOO 5/14 
“9 I n 13 

0.59 NA N, 
NA 1 87 ICI NA 1 N. 

Y 
8 

J lmgkgl 2SDlOO 1 13114 ( 0.41 9.1 / NA 1 310 INI NA ( N 
J 1 ma/to) ZSDIOO ( 3114 ) 0.39-0.46 1 0.67 ( NA ( 310 I NI NA N 

3-39-5 Il”da”o(l.2,3-cd)pyrene 1 0.05 J 1.3 1 

72-55-9 14&DDE 1 0.00067 1 J 1 0.0077 1 J “Wg 2SD103 3/10 1 0.0016-0.067 1 0.0077 1 1.9 NA NA NO BSL 

50-29-3 14.4’~DDT I 0.018 I J 1 0.016 I J Img/kgl 2SDlll I l/11 1 0.0042 -0.0033 1 0.016 1 NA 1 1.9 [Cl NA 1 NA No BSL 

0.0033 NA NA 1 NA No BSL t&03-71.9 I aloha-Chlordane 1 0.00042 1 J I 0.0033 I I malka I 2SDlOl 6113 1 0.0021 -0.044 1 

.--- -- - .._“.“. ._“” -.. . ...” - __ _- ._ -.,-_ _._-- ._..__ .1 _._- \ 1 Yes 1 ASL 

60-57-l IDielddn 1 0.0021 1 J 1 0.12 1 J 1 wh 1 2SD102 1 lo/12 1 0.0079 -0.087 1 0.12 1 NA 1 0.04 1 Cl NA 1 NA 1 Yes 1 ASL 
72-20-6 lEndtin 1 0.00072 1 J 1 0.019 1 J 1 w/kg 1 2SD102 1 3/9 1 0.0079-0.067 1 0.019 1 NA 1 2.3 1 Nj NA 1 NA 1 No 1 BSL 

1319-84-6 (alpha-BHC 1 0.00017 I J 1 0.00017 I Imglkgl 2SDlll 1 1114 IO.O0017-0.0441 0.00017 I NA I 0.1 ICI NA I NA I No 1 BSL ] 

7800 

3.1 

0.43 

550 
7.a 

A 1 Yes ( ASL 
A BSL 

NA 

-. 66.7 NA 1 23(B) IN 1 F 
7&t”-‘m-d Icnhatt I RR I I IAd I mnhn I NA I 47” INI I 

- - I ” . .  

Icomer t 
“ . ”  

12 t 
. 

56.9 
t 

1 
--- .-- 
2SDlOO 1 14/14 

,  I .  ,  1 - ,  

7439-89-6 k0" 5490 23200 L wh 2SD109 14/14 
7439-92-1 Lead 7.6 L 246 w&l 2SDlOO 1404 246 NA 400 (9) NA N 

7439-95-4 Magnesium 769 5260 J mgncg 2SDlOO 14/14 5260 NA NA NA N, , 1.v , 

7439-96-5 Manganese 169 J 1250 Wkg 2SD109 14114 1250 NA iW(10) N NA NA I Yes I ASL 
7439-97-6 Mercwv 0.07 5.4 malko 2SDlOQ-D 12/14 0.06 - 0.07 5.4 NA 2.3(H) N NA NA 1 Yes ] ASL 

z I No I RR, 
U ’ , ” “, , ..,, 

7440-02-o INickel 1 12 I 1 65.6 1 Img/kgl 250100 I 14114 I 1 65.6 1 NA 1 160 1 NI NA 1 NI 



TABLE 2-6 

OCCURRENCE, DISTRISUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SEDIMENT 
SITE 2 -APPLE ORCHARD LANDFILL 

ou2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

CAS I I Number 
Chemical 

0.67 - 0.76 

0.45 - 0.53 

65.6 - 242 

AssQ!$ated Samoles: 

2sLl1000001 02-SD-02 

2SD1010001 02-SD-05 

2SD1020001 02-SD-06 

2SD1030001 02.SD-07 

2SD1040001 02.SD-10 

2SD1050001 02.SD-11 

2SD106GlOl 02-SD-15 

2SD1070001 02.SD-19 

2SD1060001 02-SD-20 

2SD1090001 02-SD-21 

2SD1090001.02-SD-23 

2SD1100001 02.SD-26 

2501110001 

2SD1120001 

2SD1130001 

EQQtQ&: Definifions: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum ARARITBC c Applicable or Relevant and Appropriate Requirement/To Be Considered 

detected concentrations. C = Carcinogen 

2 Values presented are sample-specific quantitation limits. J = Estimated Value 

3 The maximum detected concentration is used for screening purposes. K = Value Estimated with a High Bias 

4 To detenine whether metal concentrations are within background levels, a comparison of site concentrations L = Value Estimated with a Low Bias 

with Bass-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test N = Noncarcinogen 

determined that a constituent concentration was not significanty different from background, that NA = Not Applicable/Not Available. 

chemical was not selected as a PCOC. PCOC = Potential Constituent of Concern 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer Rationale Codes: 

risk of lE-6 for carcinogens (denoted with a ‘C’ flag) (USEPA, Region Ill, April 1999). For Selection as a PCOC: 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based ASL = Above PCOC Screening Level 

PCOC screening level and facility-wide background levels. 

7 alpha-Chordane and gamma-chlordane as Chlordane. For Elimination as a PCOC: 

6 Hexavalent Chromium. BKG = Within background levels 

9 OSWER soil screening level for residential land use (USEPA, July 1994) BSL = Below PCOC Screening Level 

10 Manganese-Nonfood NUT = Essential Nutrient 

11 Mercury as Mercuric Chlodde NTX = No Toxicity Information 

Solded values indicate that the maximum concentration exceeds the Specified criterion. 

a 
R 
B 
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TABLE 2-9 

SITE 1 STREAMLINED RISK EVALUATION-SURFACE SOIL 
OU2 CMS 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point Region Ill RBC”’ Risk Ratios (unitless) 
Parameter Concentration Residential 1 Industrial Residential 1 Industrial 

1.83E+OO 

Aroclor 1254 I 230 I 320 2900 1 7.19E-01 1 7.93E-02 
Aroclor 1260 26301 320 I 2900 1 8.22E+Ol 1 9.07E+OO 

Dieldrin I 290 I 40 I 360 7.25E+OO 8.06E-01 
Heptachlor Epoxide 132 70 630 1.89E+OO 2.10E-01 

Total Cancer Risk 7.49E-04 8.34E-05 

1 EPA, Region III, 1999. For noncarcinogens, values represent 0.1 times the RBC. 

090021 /P 2-42 CT0 0298 
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TABLE 2-10 

STREAMLINED RISK EVALUATION-SUBSURFACE SOIL 
OU2 CMS 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter 
Exposure Point Region Ill RBC”) 
Concentration Residential 1 Industrial 

Carcinogens (ug/kg) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(ah)anthracene 

724 870 7800 8.32E-01 9.28E-02 
885 87 780 1.02E+Ol 1 :I 3E+OO 
1436 870 7800 1.65E+OO 1.84E-01 
250 87 780 2.87E+OO 3.21 E-01 

Aroclor 1254 I 943 I 320 I 2900 2.95E+OO 3.25E-01 
Aroclor 1260 191 320 2900 5.97E-01 6.59E-02 

Total Cancer Risk 1.91 E-05 2.12E-06 

Noncarcinogens (mg/kg) 
Barium 
Manganese 
Vanadium 

174 
375 
111 

5500 140000 3.16E-02 
1600 41000 2.34E-01 
550 14000 2.02E-01 

Total Hazard Ratio 4.68E-01 

1 EPA, Region III, 1999. For noncarcinogens, values represent 0.1 times the RBC. 

090021/P 2-43 CT0 0298 
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TABLE 2-11 

EXPOSURE POINT CONCENTRATIONS (EPCs) FOR PCOCs 
REASONABLE MAXIMUM EXPOSURE - SITE 2 - APPLE ORCHARD LANDFILL 

OU2 CMS 
FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point Concentration 

1 Chemical of Potential 1 e..A--- C.-x(l) I sx::xL 
Concern awlact: 3uw -...1w1. . . . ..A 

Soil(‘) 
Surface Water(‘) Sediment(‘) Groundwater 

1,2-Dichloropropane 
Benzene 
Chloroform 
Trichloroethene 
cis-I ,2-Dichloroethene 
Bis(2-Ethylhexyhphthalate 
BAP EQUIVALENT 

IAroclor-1254 

WWs) OwW tmg/L) Ow3W OWL) 
NAc2) NAc2’ NAc2) NA(‘) 6.99E-04 (3) 
NAc2’ NA(” NAc2’ NAc2’ 6.37E-04 (3) 
NA”’ NAt2’ 5.31 E-04 (3) NAc2) 6.09E-04 (3) 
NAc2) NAc2) 9.23E-04 NAc2) 3.18E-02 

1 

Aroclor-1260 
Dieldrin 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium’ j 

NA(” NAc2’ NAc2’ NAt2’ 2.47E-03 (3) 
NAt2’ NAc2’ 3.12E-03 NAt2’ NAc2’ 

3.78E+OO 1.36E+OO c3) NAt2) 3.44E+OO c4) NAc2) 

I 5.82E-02 c3) 1 4 IJgE-02 (3) iA@) 
. -. . 

NAc2) NA(‘) 
6.41 E-01 c3) 3.58E-01 NAc2’ 3.68 E+OO NAc2’ 
NA”’ NAt2’ NAc2) 6.30E-02 N A”’ 
NA12) NAc2’ NAt2) 6.32E+03 NA(‘) 

NAt2’ NA(” NA(“) 
NAt2’ NAc2) NAt2) 
NA(” NAt2) 2.13E-03 (3) 

5.40E+Ol NAt2) NAc2) 
Iron 
Manganese 
Mercurv 
Nickel * 

1.89E+04 NAC2’ 5.78E-01 (3) 
4.32E+02 517E+02 5.78E-01 

NAc2) 4.47E+Ol 5.01 E-01 @) 
I . .I . I I NA”’ I 9.47E-04 (3) 

5.78E+Ol 1 NAc2) NA(” NA(*) NAt2’ 

I 2.11 E+OO I 7.86E-03 c3) 1 

Thallium 
Vanadium 

NA”’ 1 .OOE+OO c3) 1 1.73E-03 (3) 1 NAc2’ I NAc2’ 
3.36E+Ol 1 NAt2) NAc2) I NA(” NA(‘) . . 

RDX NA’*’ NAt2) NAc2’ NAt2) 7.63E-04 @) 1 

1 The exposure concentration is the 95% upper confidence limit (UCL) based on distribution of the 
data set (normal or lognormal), unless otherwise noted. 

2 NA - Not applicable. Chemical is not a PCOC for this medium. 
3 Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
4 Maximum detected concentration is used since the 95% UCL exceeds the maximum 

detected concentration. 

090021/P 2-44 CT0 0298 
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TABLE 2-12 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - SITE 2 - APPLE ORCHARD LANDFILL 
OU2 CMS 

FORMER NSWC - ‘WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Y 
R 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolescent Day Care Center Future Adult Future Child 

Worker Worker Recreational,User Trespasser Child Resident’ Resident 
HAZARD INDEX 
Ingestion of Groundwater 1.3E+Ol 3.lE+Ol 
Dermal Contact with 
Groundwater 

1.8E-01 8.9E-01 6.2E-01 8.8E-01 

Inhalation of Volatiles from 
Groundwater While Showering 

5.7E-02 2.7E-01 

Inhalation of Volatiles from 
Groundwater by Vapor 8.1 E-03 1.8E-02 l.lE-02 3.2E-02 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 

2.OE-05 2.8E-06 2.7E-05 2.8E-05 7.7E-05 

Incidental Ingestion of Surface 
Soil 

9.3E-02 6.OE-03 3.2E-02 4.4E-01 1.3E-01 1.2E+OO 

Dermal Contact with Surface 
Soil 

2.3E-01 4.1 E-02 7.9E-02 1.2E+OO 9.OE-01 1.6E+OO 

Incidental Ingestion of 
Surface/Subsurface Soil 

6.3E-03 1.5E-01 

Dermal Contact with 
Surface/Subsurface Soil 

2.4E-02 1.2E-01 

Incidental Ingestion Surface * 
Water 

1.6E-03 8.4E-03 6.9E-02 

Dermal Contact with Surface 
Water 

9.9E-03 5.OE-02 4.4E-03 8.5E-03 1.7E-01 

Incidental ingestion of 
Sediment 

1.4E-02 3.4E-01 6.3E-03 3.3E-02 1.4E-01 1.3E+OO 

Dermal Contact with Sediment 3.3E-02 1.6E-01 4.2E-02 8.OE-02 9.1 E-01 1.7E+OO 

Total Risk: 3.3E-01 2.7E-01 1.7E+OO, 1 .OE-01 2.4E-01 1.6E+OO 1.6E+Ol 3.8E+Ol 



TABLE 2-12 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - SITE 2 - APPLE ORCHARD LANDFILL 
OU2 CMS 

FORMER NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

INCREMENTAL CANCER RISK 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolescent Day Care Center Future Adult 

Worker Worker Recreational User Trespasser Child Resident 
Ingestion of Groundwater 1.2E-04 
Dermal Contact with 
Groundwater 

6.2E-07 1.2E-07 1.7E-06 

Inhalation of Volatiles from 
Groundwater While Showering 

6.4E-07 

Inhalation of Volatiles from 
Groundwater by Vapor 1.5E-07 8.3E-08 2.1 E-07 
intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 

3.4E-10 4.9E-11 1.9E-11 4.5E-10 

Incidental Ingestion of Surface 
Soil 

1 .OE-05 7.8E-07 1.4E-06 l.lE-05 1.4E-05 

Dermal Contact with Surface 

Y Soil 
4.7E-05 1 .OE-05 6.6E-06 5.9E-05 1.8E-04 

& Incidental Ingestion of 
Surface/Subsurface Soil 

5.4E-07’ 5.2E-07 

Dermal Contact with 
Surface/Subsurface Soil 

2.5E-06 5.OE-07 

Incidental Ingestion Surface 
Water 

7.7E-10 1.3E-09 2:7E-08 

Dermal Contact with Surface 
Water 

4.4E-07 8.7E-08 2.3E-07 1.5E-07 5.8E-06 

Incidental Ingestion of 
Sediment 

1.8E-06 1.8E-06 9.8E-07 1.7E-06 1.7E-05 

Dermal Contact with Sediment 8.4E-06 1.7E-06 1.3E-05 8.1 E-06 2.2E-04 

Total Risk: 5.8G05 1.4E-05 4.7E-06 2.5E-05 1.8E-05 ?.OE-05 5.6E-04 

Future Child 
Resident 
6.7E-05 

6.1 E-07 

7.4E-07 

1.5E-07 

3.2E-10 

3.2E-05 

8.2E-05 

4.OE-05 

1 .OE-04 

3.2E-04 
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TABLE 2-13 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE -SITE 2 - APPLE ORCHARD LANDFILL 
OU2 CMS 

FORMER NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

INCREMENTAL CANCER RISK 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolescent Day Care Center Future Adult Future Child 

Worker Worker Recreational User Trespasser Child Resident Resident 
Ingestion of Groundwater 1.6E-05 1.5E-05 
Dermal Contact with 
Groundwater 

l.lE-07 1.2E-07 2.3E-07 l.lE-07 

Inhalation of Volatiles from 
Groundwater While Showering 

6.9E-08 9.2E-08 

Inhalation of Volatiles from 
Groundwater by Vapor 2.4E-08 1.8E-08 4.OE-08 3.2E-08 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 

5.3E-11 4.4E-12 9.3E-12 8.8E-11 7.lE-11 

Incidental Ingestion of Surface 
Soil 

1.6E-06 5.8E-08 3.4E-Of 2.5E-06 1.3E-06 3.5E-06 

Dermal Contact with Surface 
Soil 

3.OE-06 3.1 E-07 6.6E-07 5.lE-06 7.1 E-06 3.7E-06 

Incidental Ingestion of 
Surface/Subsurface Soil 4.8E-08 2.6E-07 

Dermal Contact with 
Surface/Subsurface Soil 

9.1 E-08 1 .OE-07 

Incidental Ingestion Surface 
Water 2.3E-10 6.7E-10 5.2E-09 

Dermal Contact with Surface 
Water 

7.9E-08 8.7E-08 7.OE-08 7.4E-08 7.9E-07 

Incidental Ingestion of 
Sediment 

1.7E-07 8.8E-07 7.4E-08 4.3E-07 1.7E-06 4.5E-06 

Dermal Contact with Sediment 3.OE-07 3.3E-07 3.8E-07 8.1 E-07 8.7E-06 4.5E-06 

Total Risk: 4.6E-06 8.OE-07 1.8E-06 8.9E-07 2.3E-06 7.6E-06 3.6E-05 3.1 E-05 
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3.0 CORRECTIVE ACTION OBJECTIVES I ,-. . 

3.1 INTRODUCTION 

This section describes the development of the proposed CAOs for OU2 (i.e., Site 1 and 2) at the former 

NSWC-White Oak. The CAOs are based on the contaminated media, potential human health and 

environmental threats, and regulatory standards, requirements, and guidance. CAOs are developed for 

the OU as medium-specific and contaminant-specific objectives that will result in the protection of human 

health and the environment. The development of CAOs for OU2 is based upon information gathered and 

evaluated during the Site 1 SSR and EE/CA and the Site 2 RFI. In this case, the CAOs are consistent 

with the EPA presumptive remedy guidance for municipal and military landfills. 

3.2 ARARS, MEDIA OF CONCERN, AND COCS 

3.2.1 ARARs 

3.2.1 .l lntrdduction 

ARARs consist of chemical-specific, location-specific, and action-specific regulations, criteria, 

promulgated standards and limitations. TBCs are “To Be Considered” criteria. 

The definition of ARARs is as follows: 

l Any standard, requirement, criterion, or limitation under federal environmental law. t 

. Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility- 

siting law that is more stringent than the associated federal standard, requirement, criterion, or 

limitation. 

Definitions of the two types of ARARs, as well as other TBC criteria, are given below: 

l Applicable Recwirements means those clean-up standards, standards of control, a.nd other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 

or state law that directly and fully address a hazardous substance, pollutant, contaminant, remedial 

action, location, or other circumstance at the site. 

.._ . Relevant and Appropriate Requirements means those clean-up standards, standards of control, 

and other substantive environmental protection requirements, criteria, or limitations promulgated 
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under federal or state law that, while not “applicable,” address problems or situations sufficiently 

similar (relevant) to those encountered at the site that their use is well suited (appropriate) to the 

particular site. 

l TBC Criteria’are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing remedial action, or necessary for determining what is protective to human health and/or 

the environment. Examples of TBC criteria include EPA Drinking Water Health Advisories, 

carcinogenic potency factors, and reference doses. 

3.2.1.2 ARAR and TBC Categories 

ARARs fall into three categories, based on the manner in which they are applied. The characterization of 

these categories is not perfect because many requirements are combinations of the three types of 

ARARs. These categories are as follows: 

l Chemical Specific: Health-/risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular chemicals. Examples of chemical-specific ARARs 

include MCLs and Clean Water Act (CWA) Ambient Water Quality Criteria (AWQC). Chemical- 

specific ARARs govern the extent of site cleanup. 

l Location Specific: Restrictions based on the concentration of hazardous substances or the conduct 

of activities in specific locations. These may restrict or preclude certain remedial actions or may 

apply only to certain portions of the site. Examples of location-specific ARARs include RCRA location 

requirements and floodplain management requirements. Location-specific ARARs pertain to special 

site features. 

l Action Specific: Technology- or activity-based controls or restrictions on activities related to 

management of hazardous substances. Action-specific ARARs pertain to the implementation of a 

given remedy. 

Tables 3-1 and 3-2 summarize the federal and state ARARs and TBCs, respectively, for potential 

corrective measures to be undertaken for OU2 at the former NWSC-White Oak. The type of ARAR (i.e., 

chemical, location, action, or TBC), a synopsis of the ARAR, and a comment on the relevance of the 

ARAR to OU2 are all’ provided in the tables. 
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3.2.2 Media of Concern 

The EPA directives for municipal landfills and military landfills with similar characteristics establish 

containment as the presumptive remedy. The media of concern under a presumptive remedy are the 

source contaminants within a landfill which present an unacceptable risk to human health and the 

environment. The source contaminants within the adjacent Site 1 and Site 2 landfills are one media of 

concern under OU2. A second media of concern under OU2, which is not addressed under the 

presumptive remedy, is sediment impacted by the Site 1 and Site 2 landfills which presents an 

unacceptable risk to environment receptors. Groundwater and surface water impacted by the Site 1 / 

Site 2 landfills are not media of concern under OU2 and will be addressed under a separate OU. 

However, the presumptive remedy in this case should be protective of groundwater and surface water by 

preventing or minimizing future releases to these media. 

The source contaminants of the Site 1 and Site 2 landfills are a concern because of the following: 

l Contaminants leaching to groundwater 

l Contaminants in runoff, erosion and/or leaching to surface water/sediment 

l Contaminants presenting a direct contact threat, including contaminants on unstable slopes 

In addition, contaminants in sediment impacted by the Site 1 and Site 2 landfills are a concern because 

the sediments present a threat to ecological receptors.” 

3.2.3 Contaminants of Concern 

3.2.3.1 Soil 

Per the presumptive remedy directives, the full characterization of a landfill source areas of Sites 1 and 2 

was not necessary or appropriate. Instead, investigations of these source areas focused on confirming 

that the presumptive remedy of containment is applicable. In addition, a quantitative risk assessment 

which considers all contaminants within the landfill source area was not necessary because contaminants 

within migration pathways clearly exceeded established standards and thus provided clear justification for 

the presumptive remedy. Therefore, the risk assessment was ‘not designed to identify specific 

contaminants of concern (COCs) within the landfill source area. Rather, the landfill source will be 

contained per the presumptive remedy guidance. 

. 

However, waste consolidation activities conducted as part of the OU2 remedial action, will require the 

excavation of wastes from portions of the unit. As a result, COCs within OU2 excavation areas have 
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been identified to the extent possible. The COCs will be applied to the remedial action to ensure that 

unacceptable risks are do not remain following waste consolidation and capping. 

The results of the ERA conducted at Sites 1 and 2 indicate that concentrations of PAHs and the PCB 

Aroclor 1260 detected in soil may pose a risk to ecological receptors. In addition, 1,2-DCA, TCE, and 

manganese have been detected in groundwater at OU2 at concentrations in excess of MCLs and are 

therefore considered COCs in soils where waste consolidation activities will occur.. 

3.2.3.2 Sediment 

Aroclor 1260/PCBs and PAHs are the contaminants of concern in sediment within OU2. 

3.3 REMEDIAL ACTION LEVELS 

Remedial action levels (RALs) for COCs in the excavation areas within OU2 and the corresponding bases 

are provided below. As noted above, per EPA presumptive remedy directives, a full characterization and 

risk assessment for the source areas within OU2 have not been performed and all COCs. in the 

excavation areas may not be known at this time. 

total PCBs 2.4 mg/kg (BERA) 

total PAHs 470 mg/kg (BERA) 

TCE 0.015 mg/kg (SSL - protection of groundwater) 

1,2-DCA 

manganese 

0.001 mg/kg (SSL - protection of groundwater) 

362 mg/kg (2 times background) 

Sediment 

Total PCBs 

LMW PAHs 

HMW PAHs 

1 .O mg/kg (BERA) 

3.2 mg/kg (BERA) 

9.6 mg/kg (BERA) 

As all COCs may not be known at this time, a supplemental risk assessment will be performed to ensure 

that the levels of any hazardous substances in soil beyond the limits of the landfill cap will not present a 

threat to human health or the environment. To ensure adequate protection of human health, a cumulative 

cancer risk level of 1 X low5 and a Hazard Index of 1 have been defined as the acceptable cleanup 

standards under a commercial land use scenario. A quantitative risk assessment will be performed to 
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,.‘,A .~ address human health using the post-excavation analytical data. The post excavation analytical data will 

include the EPA Target Compound List and Target Analyte List. The details regarding the risk 

assessment methodology and sampling and analytical techniques will be identified in sampling and 

analysis plan developed for the OU2 remedial action implementation. 

EPA Region III industrial RBCs and background levels will be used to screen data collected as part of the 

post-excavation action risk assessment. 

The draft Basewide Ecological Risk Assessment has found that el,evated levels of PCBs and PAHs, are 

contaminants of concern in soils and sediment within OU2. Through the ERA, RALs for these COCs 

have been identified for site sediment as listed above. 

3.3.3 Presumptive Remedy 

Presumptive remedies are preferred technologies for common categories of sites based on historical 

patterns of remedy selection and the U.S. EPA’s scientific and engineering evaluation of petiiormance 

data on technology implementation. The use of the presumptive remedy accelerates remedy selection, 

ensures a consistent approach to remedial actions, and reduces the cost and time required tot address 

: I” sites with similar conditions. 

The guidance document entitled “Application of the CERCLA Municipal Landfill Presumptive Remedy to 

Military Landfills (Interim Guidance)” (EPA, 1996) presents a decision tree (Highlight 4) for selection of the 

presumptive remedy at military landfills. The following is an evaluation of the decision tree rlesults for 

ou2: 

1. Collect Available Information: waste type, operating history, monitoring data, state 

permit/closure, size/volume, etc. Based on the available information on OU2, the waste/fill is 

heterogeneous, consisting of lubricating oil, battery acid, metal plating wastes, metal scrap, 

automobile batteries, domestic waste, oils containing PCBs, solvents, paint residue, acids, 

miscellaneous compounds, and military waste. There is no information that would suggest that a 

substantial quantity of any particular waste was placed in the landfills. Further characterization of 

the site is not necessary. 

While military waste has reportedly been disposed, available information suggests that the 

military waste is low-hazard. The identified low-hazard waste consists of “shapes” !which are 

dummy ordnance (i.e., no explosives or detonation devices) that were used for testing purposes. 

Although the possibility is remote, there is a chance that high-hazard military waste is present in 

OU2. Because of this possibility, limited intrusive investigative activities were conducted at OU2 
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to characterize the landfilled waste. Investigations to date have only detected low-hazard military 

waste within the OU. 

2. Consider the Effects of Land Reuse Plans on Remedy Selection. The presumptive remedy 

should facilitate any potential redevelopment plan for the site. 

3. Do Landfill Contents Meet Municipal Landfill-Type Waste Definition? The wastes are mainly 

non-hazardous debris, which can be considered as municipal wastes. 

4. Are Military-Specific Wastes Present ? Low-hazard military waste (i.e., “shapes”) has been 

identified at this OU. When encountered, the “shapes” are easily distinguishable and can be 

separated easily from the other waste. Therefore it would be practical to separate any shapes 

encountered during the excavation of Site 1 or the regrading of waste material from Site 2. All of 

the shapes encountered during consolidation of OU2 will be handled in compliance with 

applicable DOD regulations. 

Although remote, there is a possibility that high-hazard military waste is also present at OU2. If 

present, the volume of high-hazard military waste would be significantly smaller than the 

municipal landfill-type waste; therefore, treatment of the military waste as hot spots can be 

accomplished and containment is still suitable for the remaining waste. Any high-hazard military 

waste encountered during the excavation of Site 1 or the regrading of Site 2 waste material will 

be separated, treated, and disposed of off-site in compliance with DOD regulations. 

5. Is, Excavation Practical? The estimated volume of waste/contaminated soil and sediment in 

OU2 is approximately 86,300 cubic yards. The majority of this material is expected to consist of 

solid waste or soil impacted by the disposal of solid waste. Excavation and off-site disposal of 

this material is not likely to be cost-effective or necessary to be protective. 

The components of the containment presumptive remedy are one or more of the following: 

l Landfill cap 

l Source area groundwater control 

. Leachate collection and treatment 

l Landfill gas collection and treatment 

0 Institutional controls to supplement engineering controls 
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.c-.. One or more of these components may be required depending on protection of human health and 

environment and ARARs. A landfill cap is the main component in the containment presumptive remedy 

for OU2. In this case, an engineered cap meeting 1 x10.’ centimeters per second permeability 

requirements would comply with the Maryland, Solid Waste Management Regulations (COMAR 26.04.07) 

for a Sanitary Landfill Closure Cap and Subpart F (Closure and Post-Closure Care) of 40 CFR 258 

(Criteria for Municipal Solid Waste Landfills). However, because of the unknown nature of sorne of the 

waste contained in the Site 1 and Site 2 landfills and the need td minimize infiltration, it would be prudent 

to design and install an engineered cap meeting 1~10~~ centimeters per second permeability 

requirements. This type of cap would comply with the Maryland Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and Disposal Facilities (COMAR 26.13.05) and Siubpart N 

(Landfills) of 40 Code of Federal Regulations (CFR) 264 (Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and Disposal Facilities). Based on the planned end use of the 

OU2 being potentially Public Access, the minimum remedial action to comply with the Department of 

Defense Standard 6005.9, Ammunitions and Explosives Safety Standards, would be to provide a 

combined cap thickness and depth to which ordnance has been cleared of 4 feet. 

.‘.a. 

Contaminant migration via the groundwater has been identified as a pathway of concern at OU2. 

Installation of a cap will reduce the amount of precipitation that infiltrates through the contamination in the 

vadose zone of the landfill, thereby reducing the likelihood of future contaminant mobility and any impacts 

of contaminant migration on downgradient receptors. As noted earlier, groundwater under and 

downgradient of OU2 will be addressed under a subsequent OU. 

Relative to the disposal of putrescible wastes within OU2, landfill gas collection and venting will be 

implemented to address the low levels of gas that may be generated by organic material within the 

landfill. Gas monitoring will be performed as necessary at the site following closure. 

Institutional controls, including environmental land use restrictions, fencing and placards, would be used 

to control site access and use, and ensure maintenance of the final capped area. 

3.4 CORRECTIVE ACTION OBJECTIVES 

Based on the investigations conducted at OU2, the following are the primary corrective action objectives: 

. Prevent direct contact with landfill contents/surface soils. 

. Minimize infiltration and resulting contaminant migration to groundwater. 

l Control surface water runoff and erosion. 
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. Reduce the exposure to contaminants of concern in sediment by ecological and human receptors. 

The first three objectives are consistent with the presumptive remedy for municipal / military landfills as 

described in the previously referenced directives. Per the presumptive remedy directives, landfill gas 

should be also be controlled and treated as necessary. 

3.5 VOLUMES OF WASTE 

3.5.1 Site 1 - Parking Lot Landfill 

Figure 3-l illustrates historic and existing elevation contours across Site 1. The historic contours pre-date 

the start of landfill operations in 1948. Existing site elevations range from 5 to 10 feet above historic 

elevations and the change in elevation is likely attributable to landfill operations. Based on volume 

calculations, approximately 7,000 cubic yards of material were disposed at Site 1. Since this volume 

does not account for potential contamination of underlying native soil, the volume of contaminated media 

at Site 1 was estimated at approximately 10,000 cubic yards. 

3.5.2 Site 2 - Apple Orchard Landfill 

3.5.2.1 Soil 

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

Perimeter Road. The thickness of the landfill in Figure 2-4 was estimated from the topography prior to 

landfill activities and the present topography. The landfill thickens from Perimeter Road at approximately 

4 feet to 36 feet from the edge of the landfill plateau. Test pits along the northern perimeter and 

northeastern corner of the landfill revealed sand with silt and gravel and concrete and asphalt as the fill 

material (Halliburton NUS, 1995~). This information was used to estimate. that the landfill contains 

approximately 75,000 cubic yards of waste/fill. 

3.5.2.2 Sediment 

The surface water drainage swale along the western and southern sides of Site 2 contains contaminated 

sediments. For cost estimating purposes, it was assumed that sediment identified in Figure 2-? exceeds 

criteria protective of the environment and will be excavated and consolidated within OU2. Assuming an 

impacted stream length of approximately 1 ,100 feet, a channel width of 15 feet, and a sediment thickness 

of 2 feet, the volume of contaminated sediment is approximately I’,300 cubic yards. 
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TABLE 3-1 

FEDERAL ARARs AND TBCs 
OU2 CORRECTIVE MEASURES STUDY 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 3 

ARAlUlBC Type of 
ARAR 

Clean Air Act (CAA) ] Chemical 
Specific 

Emission limitations related to attainment of 
National Ambient Air Quality Standards and 
Emission Standards for Hazardous Air 
Pollutants. 

Clean Water Act (CWA) Chemical Regulates the discharge of pollutants into 
Specific waterways. 

Resource Conservation and 
Recovery Act (RCRA) 
40 Code of Federal 
Regulations (CFR) 261 
EPA Region III Residential 
RBCs 

Chemical 
and Action 
Specific 

TBC 

Land Disposal Restrictions 
(LDR) under RCRA 
40 CFR 268 

TBC 

Synopsis 

Regulations governing identifying and listing 
hazardous waste. 

Chemical concentrations at which various 
media (water, air, fish tissue, soil) would 
pose a potential risk to humans. 

Bans land disposal of hazardous waste 
unless treated to substantially reduce its 
toxicity or mobility. Sets forth treatment 
standards for wastewater and soil that must 
be met prior to land disposal. 

Comments 

Potential corrective measure may 
involve air emissions. However, 
emissions are not likely to be 
affected by CAA due to small 
quantities of pollutants emitted 
and/or source not included in a 
regulated category. 
Potential corrective measure may 
generate contaminated water, 
either due to solids (runoff) or 
chemical constituents 
(groundwater). 
Potential corrective measure may 
involve off-site disposal of 
materiais. 

Potential corrective measure may 

contaminant levels in excess of 

Potential corrective measure may 
involve off-site land disposal of 
hazardous waste. 

q 
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FEDERAL ARARs AND TBCs 
OU2 CORRECTIVE MEASURES STUDY 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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ARAR/TBC Type of Synopsis Comments 
ARAR 

Polychiorinated Biphenyl Chemical Amends rules under the Toxic Substances 
:PCB) Manufacturing, and Action Control Act (TSCA) that address the use, 

Potential corrective measure may 
include remediation of PCB- 

Processing, Distribution in Specific handling, and disposal of PCBs and PCB- contaminated soil and/or debris 
Commerce, and Use contaminated material. from Site 1 and consolidation of the 
Prohibitions material at Site 2. 
40 CFR 761 
Standards for Owner’s and Action Sets forth requirements for closure and 
Dperators of Hazardous Specific post-closure care of hazardous waste 

Potential corrective measure may 

JVaste Treatment, Storage, 
include an impermeable cap over 

landfills. 
and Disposal Facilities 

the impacted area. Thisregulation 

40 CFR 264.310 
may be relevant and appropriate 

Subpart N - Landfills 
given the nature of the waste 
buried at Sites 1 and 2. 

Criteria for Municipal Solid Action Sets forth requirements for closure and 
Waste Landfills Specific post-closure care of municipal solid waste 

Potential corrective measure may 

40 CFR 258 landfills. 
include an impermeable cap over 

Subpart F - Closure and 
the impacted area. This regulation 

Post-Closure Care 
may be relevant and appropriate 
given the nature of the waste 
buried at Sites 1 and 2. 

Standards Applicable to Action 
Transporters of Hazardous 

Sets forth requirements for transporters of 
hazardous waste. 

Potential corrective measure may 

Waste 
Specific involve off-site disposal of 

materials. 
40 CFR 263 
Department of Transportation Action Sets forth requirements for the 

transportation of hazardous waste. 
Potential corrective measure may 

(DOT) Rules for Hazardous Specific involve off-site disposal of 
Materials Transport materials. 

49 CFR 107,171-l 79 



ARAFUTBC 

Clean Water Act 
National Pollutant Discharge 
Elimination System (NPDES) 
40 CFR 122 
Land Use Restrictions at 
Environmental Remediation 
Sites on Board U.S. Navy 
Installations 
CNBJAXINST 5090.2N4 

Department of Defense 
Standard 6055.9 
Ammunitions and Explosives 
Safety Standards 

Standards for the 
Management of Specific 
Hazardous Wastes and 
Specific Types of Hazardous 
Waste Management Facilities 
40 CFR 266 
Subpart M - Military Munitions 
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FEDERAL ARARs AND TBCs 
OU2 CORRECTIVE MEASURES STUDY 
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Type of 
ARAR 

Action 
Specific 

Action 
Specific 

TBC 

Action 
Specific 

Synopsis 

Sets forth requirements for discharging to a 
surface water body. 

Sets forth requirements to govern land use 
at environmental remediation sites at U.S. 
Navy Installations. 

Sets forth requirements for minimum depth 
remediation at sites containing UXO as a 
function of planned end use to ensure public 
safety. 

Sets forth requirements for transportation, 
emergency response, storage, and 
treatment and disposal of solid waste 
military munitions. 

Comments 

Potential removal action may 
involve the discharge of water from 
de-watered sediments to adjacent 
surface water drainage swale. 

Potential corrective measure may 
involve leaving waste on site and 
construction of an impermeable 
cap over the waste. These 
restrictions would be relevant and 
appropriate to the final site. 
Potential corrective action may 
include construction of an 
impermeable cap over the 
impacted area. This standard may 
be TBC since UXO may remain on 
site beneath the cap. 
Potential corrective measure may 
encounter UXO. This regulation 
may be relevant and appropriate 
given the potential for UXO to be 
buried at Sites 1 and 2. 
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STATE OF MARYLAND ARARs AND TBCs 
OU2 CORRECTIVE MEASURES STUDY 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Citation (I) Title Type of 
ARAR 

Requirement Synopsis Comments 

26.02.03 Control of Noise Pollution Action 
Specific 

Provides limits on the maximum allowable Potential corrective measure may 
levels of noise at the site boundaries during involve use of heavy machinery. 
site remediation work to protect the health, 
general welfare, and property of the people 
of the state. 

26.04.07 

26.08 

26.11 

26.13.01 

26.13.02 

Solid Waste Management Action Provides requirements for construction, Potential corrective measure may 
Specific operation, and closure at solid waste include a multimedia 

acceptance facilities, including landfills. impermeable cap over the area. 

Water Pollution Chemical Governs discharges into waters of thestate. Potential corrective measure may 
Specific generate contaminated water, 

either due to solids (runoff) or 
chemical constituents 
(groundwater). 

Air Quality Action Provides ambient air quality standards, Potential corrective measure may 
Specific general emissions standards, and involve air emissions. 

restrictions for air emissions from 
construction activities, vents, and treatment 
technologies such as incinerators. Also 
includes nuisance and odor control. 
Construction activities may emit particulate 
matter into the ambient air. Remedial 
activities must follow regulations. 

Hazardous Waste Action Provides criteria to identify toxicity Potential removal action may 
Management System; General Specific characteristic hazardous waste and listed generate hazardous waste. 

waste. 
Identification and Listing of Action * Defines solid wastes that are subject to 
Hazardous Waste Specific regulation as hazardous waste. 



TABLE 3-2 

STATE OF MARYLAND ARARs AND TBCs 
OU2 CORRECTIVE MEASURES STUDY 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

Citation (” Title Type of. 
ARAR 

Requirement Synopsis Comments 

26.13.03 Standards Applicable to 
Generators of Hazardous 
Waste 

Action Establishes standards for generators of Potential corrective measure may 
Specific hazardous waste. generate hazardous waste. 

26.13.04 

26.13.05 

26.17.01 

26.17.02 

Standards Applicable to Action Provides regulations for transporting Potential corrective measure may 
Transporters of Hazardous Specific hazardous waste. Any hazardous waste generate hazardous waste. 
Waste found during site remediation must be 

disposed of according to this regulation. Any 
residues or by-products from treatment 
systems that are hazardous must be 
disposed properly. 

Standards for Owners and Action Provides requirements for construction, Potential corrective measure may 
Operators of Hazardous Waste Specific operation, and closure at hazardous waste include an multimedia 
Treatment, Storage, and acceptance facilities, including landfills. impermeable cap over the area. 
Disposal Facilities 

Erosion and Sediment Control Action Any land-clearing, grading, or other earth Potential corrective measure may 
Specific disturbances require an erosion and involve significant earth 

sediment control plan. This plan must be disturbance. 
Stormwater Management Action approved before construction activities 

Specific begin. Stormwater must be managed to 
prevent off-site sedimentation and maintain 
current site conditions. The primary goal is 
to maintain after development, as nearly as 
possible, the pre-development runoff 
characteristics and to reduce stream 
channel erosion, pollution, and 
sedimentation, and local flooding. 

1 Code of Maryland Regulation (COMAR) Section Number. 
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TABLE 3-3 

SUMMARY OF SOIL AND SEDIMENT RGOs FOR OU2 
OU2 CORRECTIVE MEASURES STUDY 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical of. 
Concern 

(mg/kg) 
alanthracene 

svocs 
Benzo(c , 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 

Range of 
Site 1 Soil 

1 Concentrations 

0.063-96 

Soil ,RGOs”’ 

0.87 

Range of Sediment RGOs”) 
Sediment 

Concentrations 

0.057-3.1 0 R7 -.-_. __. -.-. 
0.056-85 0.087 0.042-2.3 0.087 
n.n38-66 -.--- -- 

I n 87 -.-. 
I f-l f-Ml-R 5 -.w-. V. 0.87 

*n-7,4 “7 “.U‘-t-ttl I I 07 0.1 I ha* IYH NA 
0.072-96 87 NA 

0.05-o.ns 
I 

NA . -. . 

0.042-l 9 0.087 ---- -.-- I n n87 -.--. 1 I 
Indeno( 1,2,3cd)pyrene ( 
Pesticides/PCBs (mg/kg) 
Aroclor-I 254 
Aroclor-1260 
Dieldrin 
Heptachlor Expoxide 
lnorganics (mg/kg) 
Aluminum 
Arsenic 
Barium 
Chromium 
Iron 

Lead 

0.069-43 0.87 0.05-l .3 0.87 

0.023-2.4 1 .otL’ NA NA 
O-024-64 1 .O’r’ 0.11-47.118 0.32 

0.0069-0.29 0.04 0.0021-0.12 0.04 
0.0001-0.15 0.07 NA NA 

2290-23100 14953‘ 1520-l 0100 7800 
1.8-7.2 5.11 0.8-3.1 0.43 

17.3-618 40.09 NA NA 
10.2-56.6 29.35 NA NA 

5920-87000 18946 5490-23200 2300 
7.2-l 510 400 NA NA 

1 Manaanese 
I I I I _. . 

65.5-595 490 169-l 250 160 
I 

Mercury NA NA 0.07-5.4 2.3 
Thallium 0.93 0.55 NA NA 
Vanadium 15.5-537 55 NA NA 

1 Region III RBCs for organics, unless otherwise noted, and background concentrations 
for inorganics. 

2 Per 40 CFR 761 Subpart D. 
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4.0 IDENTIFICATION, SCREENING, AND DEVELOPMENT OF CORRECTIVE ** 

MEASURE ALTERNATIVES 

4.1 INTRODUCTION 

This section presents the identification, screening, and development of the corrective measure 

alternatives formulated to achieve the CAOs for OU2. Section 3.0 presented the underlying basis for the 

initial identification and screening of the corrective measure technologies and included the following: 

. identification of ARARs 

. Development of CAOs 

. Identification of volumes of contaminated media 

The identification and screening of corrective measure technologies and the development of (corrective 

measure alternatives are based upon the information presented in Section 3.0 and involve the following 

activities: 

,’ G. 
. Identification of applicable general response actions, corrective measures technologies, and process 

options. 

l Screening of potential corrective measure technologies and applicable process options. 

. Development of corrective measures alternatives by assembling the remaining technologies into 

alternatives that have the potential to achieve the defined CAOs. 

4.2 IDENTIFICATION AND SCREENING OF CORRECTIVE MEASURE TECHNOLOGIES AND 

PROCESS OPTIONS 

This section identifies the corrective measure technologies and process options that may be used to 

achieve the CAOs. This process was based on the review of current literature, vendor inform,ation, and 

previous experience in developing alternatives for sites with similar medium-specific concerns and 

releases. 

090021/P 4-1 CT0 0298 
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4.2.1 Identification and Preliminarv Screeninq of Corrective Measure Technoloqies and 

Process Options 

Corrective measure technologies and process options can be grouped according to general response 

actions. Corrective measure alternatives are then formulated by combining general response actions to 

completely address the CAOs. When implemented, the corrective measure alternative should be capable 

of achieving the CAOs. The general response actions that could be implemented to achieve the CAOs 

for OU2 include the following: 

. No action 

. Institutional controls 

0 Containment 

. Removal 

. Ex-situ treatment 

l Disposal 

. Monitoring 

Each of the general response actions is discussed in more detail below. As was discussed in 

Section 3.0, the containment presumptive remedy is appropriate for OU2. Therefore, the streamlined list 

of general response actions provided above is based on the final goal of containment. Corrective 

measure technologies and process options for each of the general response actions that are applicable to . 

OU2 and can be used in support of the presumptive containment remedy are identified and screened in 

Table 4-l. All technologies and process options that are not eliminated because of effectiveness and 

implementation concerns are evaluated further in Section 4.2.2. 

4.2.1 .l No Action 

No action is a general response action wherein the status quo is maintained at the site. The No Action 

alternative is normally retained to provide a baseline for comparison with other alternatives. No additional 

activities would be conducted at the site to address remaining contamination in the soil and sediment. 

There are no implementability concerns because the contaminated media are considered to be left “as 

is.” Institutional controls, containment, removal, treatment, or other mitigating actions are not provided to 

reduce the potential for exposure or contaminant migration. 

4.2.1.2 Institutional Controls 

Land use restrictions (e.g., deed restrictions) are institutional control options that may be considered for 

implementation to reduce or eliminate pathways of exposure to hazardous substances at the site. 

090021/P 4-2 CT0 0298 



REVISION 0 
MARCH 2001 

Physical barriers such as fencing could also restrict access to the site and reduce the pot’ential for 

exposure to contaminated media. Other controls would involve the implementation of soil, sediment, and 

groundwater use restrictions. The application of institutional controls alone does not reduce the volume, 

mobility, or toxicity of the contaminants. 

4.2.1.3 Containment 

Containment involves the application of physical measures to reduce the potential for contaminant 

migration and/or exposure, thereby reducing the risk to the public and the environment. The 

contaminated media must be isolated to prevent future exposure of potential receptors to COCs and to 

reduce the migration of contaminants via the primary transport mechanisms (i.e., wind, erosion,, surface 

water, and groundwater). Contaminated media are isolated by the installation of surface and subsurface 

barriers that either block or divert any transport media (i.e., groundwater, rainfall, infiltration, surface water 

runoff, wind, etc.) from the contaminants. 

Based on site conditions and the results of the RFI, leachate collection/treatment does not appear to be 

necessary. This conclusion is based on investigations that have not identified adverse impacts on 

surface water quality adjacent to the site. While impacts to groundwater quality have been identified at 

OU2, these impacts have been isolated in extent and have been limited in magnitude. Also, no seeps 

have been observed at the site. The containment of the waste and impacted soils will minimize leachate 

generation through minimization of precipitation infiltration and mitigate existing groundwater 

contamination associated with the OU. 

While sediment has been found to adversely impacted, the contaminant of concern in sediment is Aroclor 

1260, a PCB. The source of PdBs in sediment has not been identified, but the distribution of PCBs in soil 

and sediment suggests that the source is erosion of PCB-contaminated surface soils within the operable 

unit. Containment of OU2 waste and impacted soil would eliminate the further erosion of PCB 

contaminated soil at the site and the adverse impacts to sediment quality. 

Containment of the OU2 waste and impacted soil would necessitate the passive venting of landf~ill gas but 

should not require treatment. Passive landfill gas collection and venting would be included ai part of the 

remedy. Since small amounts of putrescible wastes (such as domestic refuse, wood, and plant material) 

are known to have been disposed at Sites 1 and 2, the generation of methane within the landfill would be 

minimal. As little VOC contamination has been detected in site groundwater, a large volume of organic 

waste is not believed to be present within the landfill which produce additional gas requiring treatment. In 

addition, the age of the wastes would further reduce the quantity of gas generated. 
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4.2.1.4 Removal 

A removal action is a general response action wherein technologies are used to move contaminated 

media from their present location in order to be treated and/or disposed elsewhere. Removal process 

options would be combined with treatment and/or disposal process options to develop alternatives that 

would address OU2 contaminated soil, waste, and sediment. 

4.2.1.6 In-situ and/or Ex-Situ Treatment 

The treatment response action, including both in-situ and ex-situ treatment process options, includes 

physical, chemical, biological, solidification, or thermal parameters designed to reduce the mobility, 

toxicity, and/or volume of the contaminants present. The ex-situ treatment options considered 

appropriate for OU2 and consistent with the containment presumptive remedy include separation, 

crushing/grinding, and dewatering. The volume of wastewater generated from dewatering is expected to 

be too low to warrant on-site treatment. 

No acceptable in-situ treatment options were identified. 

4.2.1.6 Disposal 

Disposal technologies include placement of removed or treated materials in an on-site or off-site 

permanent disposal facility. Removal options and possibly treatment options can be used with disposal 

process options to develop alternatives. The toxicity, mobility, or volume of the contaminants is not 

reduced through the singular application of disposal. This response action would reduce or eliminate 

exposure pathways related to direct human contact with contaminated material. Disposal technologies 

are necessary to address OU2 contaminated soil, waste, and sediment and wastewater generated from 

any dewatering activities. 

4.2.2 Final Screeninq of Corrective Measure Technoloqies and Process Options 

A preliminary screening of corrective measure technologies and process options was completed to 

eliminate those that are unfeasible to implement, that rely on technologies unlikely to perform 

satisfactorily or reliably, that do not achieve the CAOs within a reasonable time, and that are incompatible 

with the presumptive containment remedy. The technologies and process options that passed the 

preliminary screening are summarized below. 

General Response Action 

No Action 

Remedial Technoloqy 

None 

Process Option 

Not Applicable 

Institutional Controls 
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Containment 

Removal 

Ex-Situ Treatment 

Disposal 

Access/Use Restrictions 

Capping 

Surface Water Control 

Excavation 

Physical 

On-site 

Off -site 

Active: Physical Barriers 

Passive: Deed/Land Use 

Restrictions 

Single-Layer Cap/ 

Multi-Layer Cap 

Revegetation/Diversion/ 

Collection 

Excavation 

Separation 

Crushing/Grinding 

Dewatering 

Consolidation 

Landfill/De-militarizing 

Facility 

Liquid Waste Disposal 

Facility 

Monitoring 

A final screening of the technologies and process options is completed in the following sections. Since 

the No-Action option will be used as a baseline for comparison with other corrective action alternatives, it 

will be retained and not evaluated further. The criteria used to conduct the final screening of the 

technologies ,and process options are described below. 

l Effectiveness - This criterion focuses on the potential effectiveness of process options in protecting 

human health and the environment and in meeting the CAOs. This criterion considers potential 

impacts to human health and the environment during construction and implementation, and it 

considers how proven and reliable the process is with respect to the contaminants and site 

conditions. 

. lmplementabilitv - Implementability is a measure of both the technical and administrative feasibility of 

implementing a technology. It provides a means of evaluating the ability of a technology to be 

adapted to site-specific conditions. Technical feasibility includes consideration of construction and 

operational issues, demonstrated performance, and adaptability to site conditions. Administrative 

feasibility considerations include the ability to obtain any necessary permits or easements or 

adherence to applicable laws and concerns of other regulatory agencies. General availability of 

necessary equipment and resources is also evaluated. 
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l Cost - Cost evaluations allow a relative comparison between similar technologies and play a limited 

role in technology screening. The cost analysis is based on engineering judgment, and each 

technology is evaluated as to whether costs are low, medium, or high relative to the other options in 

the same technology type. If there is only one process option, costs are compared to other candidate 

technologies. 

4.2.2.1 lristitutional Controls 

Institutional controls are non-engineered measures that could be utilized to control the future use of a site. 

Such controls may be used to limit uses of the site or to ensure maintenance of a constructed response 

action. In the case of federally owned property, the implementation strategy for institutional controls is 

typically described in a Land Use Control Assurance Plan (LUCAP). 

Effectiveness - In combination with other process options, institutional controls could be effective in 

addressing the OU2 contaminated soil/waste. 

Implementability Y- Institutional controls should be readily implementable upon the successful execution 

of a LUCAP or similar plan. 

Cost - Costs of institutional controls may be considered to be low. 

Conclusion - Retain the use of institutional. 

4.2.2.2 Containment 

The technologies to be considered to directly address the landfill source areas and sediment COCs are 

capping and surface water controls. These technologies can be used for different purposes, but they 

must be used together to be effective in containment. Caps are engineered layers of soil, clay, or 

synthetic materials compacted over the waste material. Surface water controls are one of the 

components of a cap design; the controls are necessary to maintain the integrity of the cap. The typical 

purposes of a cap are to eliminate the direct exposure pathway to the waste and minimize the migration 

of the waste via transport mechanisms from the disposal site. 

Clay or synthetic materials may be used to construct the cap when contaminant migration to the 

groundwater via infiltration must be minimized. A multimedia cap typically consists of a composite of 

natural and synthetic materials. The bottom layer is an infiltration barrier consisting of a low-permeability 

geomembraneklay layer typically with a hydraulic conductivity of 1 xl O-’ cmkec or less. The clay layer 

may consist of a geotextile clay liner (GCL) which is composed of a fabricated layer of bentonite clay 
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sandwiched between two layers of woven geotextile fabric. The geomembrane liner typically consists of 

thin sheets of flexible thermoplastic or thermoset polymeric materials. Above the infiltration barrier, a 

drainage layer is provided that consists of a soil with a minimum hydraulic conductivity of 1x1 O.* Icm/sec or 

a layer of permeable synthetic material with the same hydraulic characteristics. A layer of fill is provided 

above the drainage layer as a zone of root penetration for the overlying vegetative layer and also as a 

buffer zone for frost protection of the underlying drainage layer. Over the fill is a layer of top soil with 

vegetation. A gas collection layer consisting of either sand or a geonet may be used beneath the 

geomembrane layer to allow gases, if any, emitted by decomposition of the wastes to be collected, 

treated, and discharged. Geotextile layers may be used to separate layers as needed. 

Effectiveness - Any type of cap would be effective in eliminating the direct exposure pathway to OU2 

waste material. A cap of compacted soil that included a topsoil layer, vegetative cover, and the 

appropriate surface water controls would be an effective barrier to minimize direct exposure and prevent 

migration due to erosional transport mechanisms. However, this type of cap would not be effective at 

OU2 because of the groundwater contaminant migration concerns. A multimedia cap, as defined above, 

would be required to minimize rainfall infiltration through the waste and subsequent contaminant 

migration to the groundwater. This type of cap would also provide an effective barrier to minimlize direct 

exposure and prevent migration due to erosional transport mechanisms. 

Additional considerations for the design of a cap at OU2 include regulatory requirements, flooding 

potential, slope stability, stream bank stabilization, and settlement. Additional requirements that must be 

complied with for construction of a cap include the federal and state solid waste disposal facility rules (40 

CFR 258KOMAR 26.04.07), the federal and state hazardous waste disposal facility rules (40 CFR 

264KOMAR 26.13.05), standards for disposal of unexploded ordnance (UXO) (DOD Standard 6055.9 

and 40 CFR 266), and other remediation standards. 

Implementability - Caps are readily implementable and resources, equipment, and materials are readily 

available to perform this work. The technology is well proven and established in the constru’ction and 

remediation industry. However, a concern with the implementation of caps and erosion controls is the , 

maintenance of the integrity of the cap under the influence of natural and human interferences. OU2 is 

expected to remain under federal control (i.e., GSA); therefore, human interferences can be minimized. 

The implementability of surface water controls requires selection of an appropriate discharge location into 

a storm sewer or surface water body, such as the drainage swale adjacent to Site 2, so that the hydraulic 

capacity is not exceeded. Gas emission controls would be required for the cap if putrescible materials 

are present beneath the cap. 
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cost - The costs of caps are moderate to high, depending on the material and labor involved with 

placement. O&M costs can be moderate. The cost of construction of surface water channels and erosion 

controls is moderate. 

Conclusion - Retain the use of a multimedia cap because rhinimization of rainfall infiltration through the 

waste and subsequent contaminant migration to the groundwater is important at OU2. In addition, 

surface water controls should be retained and included as a part of the cap design. 

4.2.2.3 Removal 

The technology being considered under removal is excavation of OU2 contaminated soil, sediment, and 

waste material for consolidation under the OU2 cap. Excavation can be performed by a variety of 

equipment, such as tractor shovels (front-end loaders), dozers, backhoes, grade-alls, etc. The type of 

equipment that is selected must take into account several factors, such as type of material being 

excavated, load-supporting ability of the soil, rate of excavation required, depth of excavation, etc. 

Usually hydraulic excavators or backhoes are used for deep excavation or when required excavation 

rates are high. These types of equipment are typically mounted on mobile units and operated 

hydraulically. 

The logistics of excavation must take into account the available space for operating equipment, loading 

and unloading to transport the removed material, location of the site, etc. The excavated location is. 

covered and graded with clean fill material. 

Effectiveness - Excavation and regrading would be an effective method for consolidating the waste 

material of OU2 into one location for capping. Excavation and regrading would be necessary for the 

following portions of OU2: 

l Site 1 contaminated soil and waste 

. Drainage swale contaminated sediment 

l Site 2 contaminated soi’l and waste 

Confirmatory sampling and analysis would be necessary to determine the lim,its of the excavations at 

Site 1 and the drainage swale. Potential exposure to contaminated soil, sediment, and waste material 

can be controlled to acceptable levels during construction by the use of personal protective equipment 

(PPE) and adherence to safe work practices mandated by OSHA guidelines. 
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-’ . 
Total excavation of all contaminated soil and waste material contained in OU2 would also be effective in 

meeting the CAOs. However, the total excavation would require a substantially larger amount of 

contaminated soil and waste material to be excavated. 

Implementability - Excavation is easily implementable and excavation equipment and services are 

readily available. The technology is well proven and established in the construction and remediation 

industry. 

Cost - Excavation costs are directly proportional to the volume of material excavated, the depth of the 

material, and the type of material. Surface soil excavation costs are low to moderate compared ,to deeper 

soil excavation. The overall cost savings of completing limited excavation and on-site consolidation of 

OU2 waste material would be significant when compared to total excavation and off-site disposal. Total 

excavation and off-site disposal of OU2 waste material would cost approximately $13.4 million assuming 

a majority of the waste is nonhazardous and only a minor amount of treatment is required for the 

ordnance shapes (See Appendix A for more information). 

, -. 

Conclusion - Retain limited excavation and regrading for further consideration in the development of 

alternatives. Total excavation is effective; however, it is cost prohibitive for the material present at OU2. - 

Total excavation is therefore eliminated from further consideration. 

4.2.2.4 Ex-Situ Treatment 

Physical treatment options such as separation, crushing and grinding, and dewatering may be necessary 

for waste material which is regraded. Oversized material and ordnance shapes will be separated during 

regrading. Crushing and grinding would be used to reduce oversized material to a size that is acceptable 

for consolidation under the cap. Dewatering would be used to reduce the water content of saturated soil 

and sediments to accommodate handling and consolidation purposes. 

If discovered, high-hazard military waste would be separated and sent for off-site treatment and disposal. 

Effectiveness - Separation is an effective preliminary treatment option for oversized ‘material and 

shapes. The process does not directly treat the contaminants in the waste. Oversized material and 

shapes can be identified during excavation activities. [Note: If identified, high-hazard military waste 

would be separated and placed into a temporary staging area for further processing. The appropriate 

regulations and guidance (i.e., DOD, OSHA, health and safety, etc.) would be followed during separation 

and handling of high-hazard military waste.] 
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Crushing and grinding (i.e., size reduction) are a reliable and widely used technology for treatment of 

oversized material for subsequent handling. The process does not directly treat the contaminants in the 

waste. 

Dewatering is a reliable and widely used technology for treatment of saturated soil and sediment. 

Dewatering by itself would not achieve CAOs, but it would be a necessary component of a remedial 

action that would include excavation and consolidation of saturated soil or sediment. It is likely that the 

material would be amenable to easy dewatering and passive drainage in a stockpile would be used. 

However, active dewatering approaches such as filter presses, centrifuges, or gravity thickening may 

need to be used if passive drainage techniques are not successful. 

Implementability - Separation of oversized material and shapes is implementable using visual 

inspection and excavation equipment. [Note: If found, high-hazard military waste presents unique 

implementability concerns in regards to separation. The appropriate regulations and guidance (i.e., DOD, 

OSHA, health and safety, etc.) must be followed during separation and handling of high-hazard military 

waste.] 

Crushing and grinding are implementable, and equipment and vendors are readily available to perform 

this work. 

Dewatering is readily implementable, and the equipment and resources are readily available from a wide 

variety of vendors. If the water collected during dewatering activities were disposed off-site, no permits 

would be required. However, if the water is to be discharged to the drainage swale, pretreatment of the 

water may be necessary and a discharge permit may be required from the state of Maryland. 

Cost - The cost associated with separation varies depending on the type of processing required and the 

type of material requiring processing. The cost of separating oversized material and shapes would be low 

to moderate. 

The cost associated with solids processing varies from low to moderate depending on the ease of 

processing and the final particle size that is required. 

Both capital and O&M costs associated with dewatering are considered moderate. 

Conclusion - Separation and crushing and grinding will both be retained for further consideration as 

preliminary treatment steps in the formulation of soil, sediment, and waste treatment alternatives. 
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Dewatering will be retained for further consideration as a secondary treatment step in the formulation of _j-?, 
soil and sediment treatment alternatives. 

4.2.2.5 Disposal 

Th,e technology options being considered under disposal include on-site disposal (consolidation) and off- 

site disposal (landfill/demilitarizing facility and liquid waste treatment and disposal facility). Consolidation 

is a method of reducing the total area required for the containment remedy. Consolidation typically 

requires excavation of smaller areas of waste outside of a larger area, followed by deposition of the 

excavated material into the larger area. Consolidation could be used for the appropriate excavated OU2 

material prior to construction of the cap. OU2 material that is inappropriate for consolidation (e.g., high- 

hazard military waste, other waste which may not be contained on-site due to the application of ARARs) 

would need to be separated and sent to an appropriate off-site treatment/disposal facility. 

Effectiveness - On-site disposal (consolidation) would be effective for the OU2 soil, waste, and impacted 

sediment. Consolidation would reduce the containment area and the limits of the final cover system. It 

would provide more options for future land use at the former NSWC-White Oak. Consolidation is also 

more cost effective than off-site disposal of the excavated material. Passive venting would most likely be 

required because emissions from the waste material are expected to be low. 

On-site disposal would not be effective for high-hazard military waste, RCRA hazardous waste, or other 

waste that cannot be consolidated on-site due to ARARs. Off-site treatment and disposal would be 

effective for these types of waste. Federal and state regulations regarding handling, treatment, and 

disposal of these types of waste would need to be followed. 

Implementability - On-site consolidation and placement of a multimedia cap can be easily implemented 

at OU2. Equipment and vendors are readily available to complete this type of work. 

Off-site disposal of waste water from dewatering activities would be easily implementable. Equipment 

and vendors for this activity are readily available. Off-site treatment and disposal of high-hazard military 

waste presents unique implementability concerns. Special equipment and vendors, which are not readily 

available, would be necessary for this activity. Special permits/regulations would also be applicable to 

this type of waste. 

Cost - Capital and O&M costs associated with on-site consolidation and a cap would be moderatle. 
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The costs associated with handling/shipping/disposing of waste water, RCRA hazardous waste, and/or 

high-hazard military waste could be high depending on the amount of waste and the type of shipment, 

treatment and disposal required. 

Conclusioh - Retain both on-site and off-site disposal options for consideration during development of 

remedial alternatives. 

4.3 IDENTIFICATION OF CORRECTIVE MEASURE ALTERNATIVES 

This section describes the development of the corrective measure alternatives for OU2 considering the 

information provided in the previous sections. The following technologies and process options were 

retained for use at OU2. 

. No Action 

. Institutional Controls (Access/Use Restrictions) 

l Containment (Multimedia Cap) 

. Removal (Excavation) 

. Ex-Situ Treatment (Separation, Crushing/Grinding, and Dewatering) 

. Disposal (On-site - Consolidation, Off-site - Landfill/Demilitarization and Waste Water Treatment and 

Disposal Facility) 

. Monitoring 

Additional information that was used to develop alternatives is summarized below. 

l CERCLA Municipal Landfill Presumptive Remedy for Military Landfills (April 1996) 

l FDA Redevelopment Plans 

. Exposure Scenarios 

l COC-specific RALs 

. ARARs 

Because the presumptive containment remedy is applicable to OU2, only the two following alternatives 

were developed. 

Alternative 1 - No Action: No action is required for this alternative. This alternative is required by the 

NCP and the containment presumptive remedy and is used as a baseline comparison to other 

alternatives. 
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Alternative 2 - Multimedia Cap: Because the presumptive containment remedy is applicable to OU2, 

capping is the only primary technology included in Alternative 2. The other retained technologies/options 

are included as components to capping and those include: 

l Excavation/regrading/consolidation of OU2 soil, sediment, and waste. 

l Off-site treatment/disposal of OU2 hot spots, if encountered, and waste water. 

. Restoration of excavated OU2 areas. 

0 Construction of cap components. 

. Installation of surface water controls. 

. Institutional controls. 

. Monitoring. 

The six components of the alternative are discussed in detail below. 

Component 1 - Excavation/regrading/consolidation of OU2 soil, sediment; and waste 

This component would include the following activities. 

l Approximately 10,000 cubic yards of soil and waste from Site 1 would be excavated, ex-situ treated 

as necessary, and consolidated within OU2. Excavation would continue until verification sampling 

and risk evaluation indicates that the remaining soil or waste meets criteria protective of commercial 

land use, groundwater, and ecological receptors. Shapes encountered during landfill regrading would 

evaluated to determine if they are inert. Any wastewater generated from dewatering activities would 

be collected for off-site disposal. Any “hot spots” which cannot be contained on-site would 

treated/disposed off-site. 

l Approximately 1,300 cubic yards of sediment from the drainage swale would be excavated, ex-situ 

treated as necessary, and consolidated within OU 2. Excavated sediments may be disposed off-site 

if on-site disposal would not comply with ARARs. Excavation would continue until confirmatory , 

sampling indicates that no sediment remains with concentrations of COCs in excess of RALs. Any 

wastewater generated from dewatering activities would be collected for off-site disposal. 

l The side slopes of OU2 would be regraded to stabilize them prior to landfill cap construction. The 

regraded waste would be ex-situ treated as necessary and consolidated to facilitate cap construction. 
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Component 2 - Treatmentidisposal of OU2 hot spots, if encountered, and waste water 

Any “hot spots” of waste (e.g., high-hazard military waste, RCRA hazardous waste, material that cannot 

be contained on-site per ARARs) encountered during regrading would be segregated and disposed off- 

site as necessary. The presumptive remedy provides for the excavation and off-site treatment/disposal of 

hot spots. 

Wastewater collected during dewatering activities would be sampled and disposed off-site at an 

appropriate treatment/storage and disposal facility. 

Component 3 - Restoration of excavated OU2 areas 

The excavated areas beyond the limits of the cap would be restored by placing and grading l-foot of 

clean fill over the area. The area will be revegetated/stabilized as necessary. 

The drainage swale would be restored in a manner that will prevent erosion of the swale and the toe of 

the cap and maintain its flow capacity. Additional restoration details for the stream would.be determined 

after subsequent studies are performed. 

Component 4 - Construction of cap components 

An engineered multi-media cap would be constructed over the soil, sediment, and waste material 

consolidated at OU2. The total area of the cap would be approximately 5.5 acres and it will cover 

approximately 86,300 cubic yards of waste material. The multimedia cap would meet or exceed the 

requirements of the Federal and State solid waste (40 CFR 258KOMAR 26.04) and hazardous waste 

(40 CFR 264/COMAR 26.13) landfill closure requirements. The cap would limit precipitation and runoff 

from entering the consolidated waste material and will significantly reduce the amount of infiltration that 

could leach contaminants from the material. The cap components will tentatively include a 12-inch fill 

layer above the waste that will allow passive gas venting, a GCL covered by a flexible membrane liner, a 

12-inch drainage layer covered by a geosynthetic filter, and 24-inches of cover and top soil. The 

proposed multimedia cap is shown on Figure 4-1. The final cap components will be determined during 

the design of the corrective measure. for OU2. Erosion control measures (i.e., rip-rap) will be installed 

along the toe of the landfill to protect it against flooding from the adjacent drainage swale. The rip-rap will 

be installed to a height that would protect against the peak flood stage from a loo-year flood event. 

Component 5 - Installation of surface water controls and revegetation 

Temporary surface water cqntrols would be constructed to accommodate excavation activities at Site 1 

and the drainage swale and the construction of the cap. Permanent surface water controls would be 
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constructed to limit run-on to the cap and to properly collect and direct run-off from the cap. All run-on 

and run-off will be directed to the adjacent drainage swale. The entire capped area will be revegetated as 

necessary. 

Component 6 - Institutional controls 

Institutional controls would be implemented at OU2 to limit the use of the property and provide for 

maintenance of the cap. These controls would include land use restrictions. Deed restrictions are not 

applicable to property owned by the Federal government. Land use restrictions for the cap would be 

developed in a LUCAP or similar document. 

Component 7 - Monitoring 

Groundwater and surface water monitoring would be completed after installation of the cap. A detailed 

monitoring plan would be developed and followed during and after construction. The results of the 

monitoring would be used to evaluate the effectiveness of the corrective action and to determine if 

additional actions are necessary. The screening criteria that would be used to evaluate the effectiveness 

of the action would be defined in the monitoring plan. 
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TABLE 4-1 

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL AND SEDIMENT 
OU2 CORRECTIVE MEASURES STUDY 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

General 
Response 

Action 
No Action 

Institutional 
Controls 

Containment 

Removal 

Ex-situ 
Treatment 

Technology Type Process Options Brief Desckiption Screening Comment 

None Not Applicable No action is taken at site(s) to address Retain as a baseline for comparison to other 
contamination. technologies as required by the NCP. 

Monitoring GroundwaterSurface Water Sampling and analysis of existing or new Retain to assess potential migration of 
Monitoring groundwater monitoring wells and surface water contaminants from the site and evaluate remedial 

sampling locations. actions. 
Access/Use Active Restrictions: Fencing, markers, warning signs, and monitoring Retain because contaminated soil and sediment 
Restrictions Physical Barriers to restrict site access. would be contained onsite and exposure could 

be a concern. 
Passive Restrictions: Administrative action. Retain because contaminated soil and sediment 
Land Use Restrictions would be contained onsite and exposure could 

be a concern. 
Capping Single or Multimedia Cap Low-permeability cap comprised of single or Retain for further consideration under the 

multiple layers over an area of contamination; Presumptive Remedy guidance. 
low-permeability material includes concrete, 
asphalt, soil, clay, synthetic membranes, etc. 

Surface Water Revegetation/ Use of plant growth, dikes, berms, channels, 
Control Diversion/ 

Retain for erosion control on caps and restoration 
chutes, and ditches to control run-on, runoff, of the surface water drainage ditch adjacent to 

Collection erosion, and infiltration. Site 2. 
Excavation Excavation Removal of soil/waste and sediment using Retain for consolidation of.contaminated 

conventional earthmoving equipment, soil/waste from Site 1 and contaminated sediment 
from the adjacent surface water drainage ditch. 

Physical Separation Physically screening waste material into Retain as a potential pretreatment step for 
fractions that are appropriate and inappropriate excavated soil/waste, military waste, and 
for consolidation. sediment. 

Crushing/Grinding Use of heavy-duty equipment to reduce the size Retain as a potential pretreatment step for 
of excavated waste and fill material. excavated soil/waste and sediment. 

Dewatering Air drying, mechanical removal or gravity aided Retain as a potential pretreatment step to reduce 
drainage (in a stockpile) of free water from the moisture content of saturated soil/waste and 
contaminated soil and sediment using sediment for handling and consolidation 
equipment such as filter presses or vacuum purposes. 
filters. 
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I 

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL AND SEDIMENT 
OU2 CORRECTIVE MEASURES STUDY 

FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

General 
Response 

Action 
Iisposal 

Technology Type Process Options Brief Description Screening Comment 

Onsite Consolidation Excavation and deposition of all wastes in one Retain to address contaminated soil/waste from 
location to minimize space and closure Site 1 and contaminated sediment from the 
requirements. adjacent surface water drainage ditch. 

Engineered Disposal Construction of a disposal facility. Eliminated. Not applicable under Presumptive 
Remedy guidance. 

Offsite Landfill/De-Militarizing Contaminated material are removed and Retain as a conditional process option for high- 
Facility transported to a permitted site for treatment/de- hazard military waste that require de-militarizing 

militarization and/or disposal (Subtitle C or and disposal. 
Subtitle D facility). 

Liquid Waste Disposal. Waste water will be transported to a permitted Retain as a conditional process option for waste 
Facility site for treatment/disposal. water collected from dewatering activities that 

requires treatment and disposal. 
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5.0 EVALUATION OF THE CORRECTIVE MEASURE ALTERNATIVES; 

The corrective measure alternatives developed in Section 4 are evaluated in this section. The rationale 

used to evaluate each alternative and the results of the evaluation for each specific evaluation standard 

are provided below. 

5.1 EVALUATION STANDARDS 

The alternatives are evaluated using the criteria set forth in OSWER Guidance Document 9902.3-2A, 

RCRA Corrective Action Plan (EPA, 1995b): 

. Protect Human Health and the Environment 

l Media Cleanup Standards 

0 Source Control 

l Waste Management Standards 

l Other Factors 

- Long-Term Reliability and Effectiveness 

- Reduction in Toxicity, Mobility, or Volume 
. . I  ̂

- Short-Term Effectiveness 

- Implementability 

- cost 

5.1 .l Protection of Human Health and the Environment 

The protectipn of human health and the environment provides an overall evaluation of the remedies that 

would be appropriate for OU2. This standard considers the extent to which the corrective measure 

alternative mitigates potential short- and long-term exposure to residual contamination and how the 

remedy protects human health and the environment both during and after implementation of the 

alternative. In addition, the levels and characterization of contaminants remaining on site, potential 

exposure pathways, potentially affected populations, the level of exposure to contaminants, and the 

associated reduction of exposure over time are considered. For management of mitigation measures, the 

relative reduction of environmental impact for each alternative is determined by comparing residual levels 

for each alternative with the existing criteria, standards, and guidelines. The ecological considerations for 

this evaluation standard included potential short- and long-term beneficial and adverse effects of the 

corrective measure, adverse effects on environmentally sensitive areas, and an analysis on how to 

mitigate adverse effects. 
,. -. 
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5.1.2 Media Clean-up Standards 

The media clean-up standard considers whether the corrective measure alternative would achieve the 

defined CAOs. In addition, this standard includes an assessment of relevant institutional needs for each 

corrective measure alternative. The effects of federal, state, and local environmental and public 

standards, regulations, guidance, advisories, ordinances, or community relations on the design, 

operation, and timing of each alternative are considered. 

5.1.3 Source Control 

The source control standard evaluates how the corrective measure alternative addresses the source of 

the release so as to reduce or eliminate, to the extent practicable, further releases that may pose a threat 

to human health and the environment. This criterion addresses whether source control measures are 

necessary and what type of source control actions would be appropriate. In addition, any proposed 

source control measure should include a discussion on how well the method is expected to work given 

the site situation and previous experiences of the specific technology. 

5.1.4 Waste Management Standards 

The corrective measure alternative must comply with applicable standards for the management of wastes. 

This includes a description of how the specific waste management activities would be conducted in order 

to maintain compliance with all applicable state and federal regulations. 

5.1.5 Other Factors 

In addition to the first four standards, there are.five general factors that are to be addressed as part of the 
. 

evaluation of corrective measure alternatives. The five general decision factors to be considered under 

this standard are as follows: 

l Long-Term Reliability and Effectiveness 

l Reduction in Toxicity, Mobility, or Volume 

l Short-Term Effectiveness 

. Implementability 

l cost 

5.1.5.1 Long-Term Reliability and Effectiveness 

The long-term reliability and effectiveness evaluation includes an evaluation of the corrective measure 

alternative’s performance. Performance considerations include the effectiveness and useful life of the 
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corrective measure. The reliability of a corrective measure includes the operation and maintenance 

requirements and demonstrated reliability. 

5.1.5.2 Reduction in’Toxicity, Mobility, or Volume 

This factor includes the ability of the corrective measure to reduce the toxicity, mobility, or volume of the 

contaminants or media through treatment. 

5.1.5.3 Short-term Effectiveness 

This factor includes an evaluation of the corrective measure effectiveness in the short term (less than 6 

months), in comparison to the long-term effectiveness, in particular potential risks to human h’ealth and 

the environment during implementation. 

5.1.5.4 Implementability 

This factor includes the relative ease of installation (constructability) and the time required to achieve a 

given level of response. 

,% 5.1.5.5 cost 

A cost estimate of the corrective measure includes both estimated capital and O&M costs. Capital costs 

include both direct and indirect costs. O&M costs are post-construction activities that may be necessary 

to ensure the continued effectiveness of a corrective measure. 

5.2 EVALUATION OF ALTERNATIVES 

5.2.1 Alternative 1 - No Action 

5.2.1 .l Protection of Human Health and the Environment 

Alternative 1 is considered primarily for comparative purposes to the other corrective measures. This 

alternative would not be protective of human health or the environment. The contaminants remaining in 

the soil and sediment would pose risks to both human and ecological redeptors. Until depleted, the 

contaminants would also be a continuing source of contamination to the groundwater and surface water 

of ou2. 

5.2.1.2 Media Cleanup Standards 

. 
Alternative 1 would not comply with the media clean-up standards for soil or sediment. 
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5.2.1.3 Source Control 

Alternative 1 involves no source control because no action would be performed at OU2. 

5.2.1.4 Waste Management Standards 

There are no actions to be implemented for Alternative 1 and, therefore, no waste would be generated. 

5.2.1.5 Other Factors 

Lonq-Term Reliabilitv and Effectiveness 

The current threat to human health and the environment would remain since there would be no removal 

or treatment of the contaminants. Other than any decrease through natural attenuation, SVOC, pesticide, 

PCB, and inorganic contaminants would remain in the soil and sediment at OU2 at levels greater than the 

media clean-up standards. 

There are no long-term management controls for OU2 under this alternative. Therefore, the adequacy 

and reliability of controls are not applicable. Also, there would be no long-term monitoring programs to 

assess the migration of contaminants from the site. 

Reduction in Toxicitv, MoJbilitv, or Volume 

Alternative 1 involves no reduction in toxicity, mobility, or volume of the contaminants at 

that which would result from natural dispersion, dilution, or other attenuating factors. 

treatment processes employed, and therefore no materials are treated or destroyed. 

Short-Term Effectiveness 

Alternative 1 involves no action and, therefore, would not pose any risks to on-site workers during 

OU2 other than 

There are no 

implementation and no environmental impacts would be expected. This alternative would not achieve 

any of the CAOs. 

Implementability 

Since no actions would occur, this alternative is readily implementable. The technical feasibility criteria, 

including constructability, operability, and reliability, are not applicable. 
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There are no costs associated with the no-action alternative. 

5.2.2 Alternative 2 - Multimedia Cap 

5.2.2.1 Protection of Human Health and the Environment 

Construction of a multimedia cap would be protective of human health and the environment. It would 

prevent direct exposure to the contaminated soil, sediment, and waste and it would minimize the amount 

of contaminant migration to the groundwater and surface water from the material. Existing concentrations 

of contaminants in surface water and groundwater would decrease because the cap would minimize 

further contaminant migration via infiltration and lower the water table. In addition, the COCs that are 

susceptible to natural attenuation, would continue to decrease in concentration with time due to these 

processes. 

r I_ 

Implementation of institutional controls along with the cap would provide added assurance of protection of 

human health and the environment. Land use restrictions would prohibit the use and disturbance of OU2 

contaminated media. Fencing around the final capped area would provide a physical barrier to restrict 

access to the site. Groundwater and surface water monitoring would verify that unacceptable levels of 

contaminants are not migrating downgradient and impacting downgradient receptors. 

Excavation and regrading of Site 1, Site 2, and the drainage swale contaminated soil, sediment, and 

waste would be conducted for the purpose of consolidating the material under one cap. The removal of 

contaminated soil, sediment, and waste from Site 1 and the drainage swale would eliminate the threat to 

humans and the environment in these portions of OU2 from these media. 

Treatment and off-site disposal of OU2 hot spots would be protective of human health and the 

environment because it eliminates a future threat from the hot spot. 

5.2.2.2 Media Cleanup Standards 

Contaminated soil and .waste in Site 1 would be excavated and consolidated with Site 2 waste material to 

meet media clean-up standards. Excavation would be continued until verification sampling indicates that 

the remaining concentrations of COCs are below the selected soil RALs. A similar process would be 

followed for the contaminated sediment. Excavation would continue until the sediment RALs are met. 
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5.2.2.3 Source Control 

Excavation and consolidation of approximately 11,300 cubic yards of waste material from Site 1 and the 

drainage swale with Site 2 would eliminate the sources of contamination to these parts of OU2. The 

consolidated material and the existing Site 2 material would be capped which would effectively Isolate the 

material and minimize the potential for it to act as a source of contamination via direct exposure, erosional 

processes, and infiltration. 

At OU2, factors such as flooding potential, slope stability, stream bank stabilization, and settlement must 

be considered during the design of the cap to verify that it would effectively act as a source control. 

Because the final location of the toe of the landfill would be in close proximity to the drainage swale, the 

issues of flooding potential,.slope stability, and stream bank stabilization are all interrelated and must be 

considered collectively. After remediation of the sediment from the drainage swale, the stream would be 

restored and its banks stabilized using an engineered system (e.g., rip-rap). In order to meet federal and 

state regulations, the toe of the landfill would need to be protected against the loo-year flood that could 

occur in the drainage swale. This elevation would be determined during an upcoming study. Therefore, 

the stream bank stabilization system and the landfill toe stabilization would be tied together to form one 

system that is protective from the invert of the stream to the loo-year flood. elevation. Calculations would 

be performed to verify that the final design of the cap meets slope stability and settlement criteria. The 

inclusion of the toe stabilization system should provide enhanced slope stability. 

As part of Alternative 2, hot spots that are encountered during excavation and regrading activities that are 

deemed hazardous would be disposed off-site at an approved disposal facility. This process would 

eliminate these wastes from acting as sources of contamination in the future. 

5.2.2.4 Waste Management Standards 

The proposed multimedia cap would meet the requirements of the federal and state solid and hazardous 

waste disposal regulations (i.e., 40 CFR 258, 40 CFR 264, COMAR 26.04.07, and COMAR 26.13.05). 

Because of its thickness and the depth of ordnance screening conducted during cap construction, it would 

also meet the military waste disposal requirements specified in DOD Standard 6055.9. 

The maximum concentration of a PCB detected in the soil and sediment of OU2 was 64 mg/kg (Aroclor 

1260 in 01-SS-15). The proposed multimedia cap with institutional controls (i.e., land use restrictions) 

would meet the PCB disposal regulations included in 40 CFR 761 Subpart D. 
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,si.-a. Any hot spots that are encountered during excavation and regrading activities that are deemed hazardous 

would be disposed off-site at an approved disposal facility. The appropriate federal and state hazardous 

waste regulations would be followed during the handling, transportation, and disposal of the waste. 

Any wastewater collected during dewatering activities would be transported to an offsite liquid waste 

treatment and disposal facility. The wastewater would be tested prior to disposal. Depending on the 

nature of the wastewater (i.e., hazardous or nonhazardous), the appropriate federal and state waste 

regulations would be followed during the handling, transportation, and disposal of the waste. 

5.2.2.5 Other Factors 

Lona-Term Reliabilitv and Effectiveness 

Installation and maintenance of a multimedia cap over the consolidated waste, along with monitoring and 

institutional controls would be an effective long-term corrective action for OU2. Landfill caps are designed 

with life spans of 30 years but are expected to be effective much longer. The cap would provide a 

permanent barrier to the waste, eliminating any direct exposure or erosional contaminant migration 

pathways. It would also significantly reduce the amount of infiltration that passes through the waste. 

,I . . Long-term groundwater and surface water monitoring would verify the effectiveness of the corrective 

action. Implementation of land use restrictions at OU2 would enhance the long-term reliability of the 

corrective action. 

Reduction in Toxicitv, Mobilitv, or Volume 

Contaminated soil, sediment, and waste material would be consolidated and capped with a multi-media 

cap. The cap would eliminate the potential for erosional forces to contact the waste and siglnificantly 

reduce the amount of infiltration that passes through the waste material. It should also lower the water 

table, which would reduce the amount of saturated waste. Therefore, the mobility of the site-specific 

COCs would be reduced by this alternative. 

The toxicity and volume of OU2 contaminated soil, sediment, and waste material would not be 

significantly reduced by this alternative. A minimal amount of waste material may be treated and 

disposed off-site as part of hot spot removal actions, which would provide a minor reduction in toxicity and 

volume of OU2 waste material. 
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Short-Term Effectiveness 

Exposure to contaminated soils, sediment, and waste material during excavation, consolidation, and 

capping activities is the main concern on site. This concern can be adequately addressed by the use of 

the proper PPE, monitoring equipment, and observance of OSHA guidelines. Dust control measures 

would have to be employed during construction activities to minimize the emission of particulate 

contaminants. Erosion and sediment control measures would be placed prior to construction activities to 

minimize the impact to the drainage swale. All activities included in Alternative 2 would be completed 

within 4 to 6 months. 

lmplementabilitv 

Alternative 2 would be readily implementable. Resources, equipment, and materials for the cap 

construction are readily available. Services for construction, and maintenance of the cap are also readily 

available. Off-site disposal sites are available for any identified hot spots of hazardous waste. 

Groundwater and surface water monitoring would be easily implemented at the site after construction of 

the cap. Significant on-site engineering requirements would be involved with Alternative 2 because of the 

remediation and restoration of Site 1 and the drainage swale and the regrading and consolidation of 

waste at Site 2. 

The administrative implementability of Alternative 2 would be relatively easy as long as GSA retains 

ownership of the site. In the event that GSA should sell the property, continued site security and 

maintenance and monitoring of the cap would be required. In addition, any transfer of property must be 

accompanied by deed and land use restrictions, which would involve legal procedures. All the 

administrative aspects, as described above, would be implementable. 

The costs associated with Alternative 2 are summarized below. The details of the cost estimate are 

provided in Appendix A. 

Capital Costs: 

O&M Costs: 

Present Worth: 

Alternative 2 

$6,800,000 

$ 43,000 

$7,300,000 
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6.0 RECOMMENDATION OF THE FINAL CORRECTIVE MEASURE 

6.1 INTRODUCTION 

This section presents a comparison of the corrective measure alternatives in Section 5.0 for each 

evaluation standard. The standards for comparison are identical to those used for the detailed analysis of 

the individual alternatives. 

The following corrective measure alternatives are being compared in this section. 

l Alternative 1 - No Action 

. Alternative 2 - Multimedia Cap 

- Component 1: Excavation, regrading and consolidation of OU2 soil, sediment, and waste 

- Component 2: Treatment and disposal of OU2 hot spots and wastewater 

- Component 3: Restoration of excavated OU2 areas 

- Component 4: Construction of cap components 

- Component 5: Installation of surface water controls 

- Component 6: Institutional controls and monitoring 

6.2 COMPARATIVE ANALYSIS OF ALTERNATIVES 

6.2.1 Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health or the environment. The contaminants remaining in 

the soil and sediment would pose risks to both human and ecological receptors. Until depleted, the 

contaminants would also be a continuing source of contamination to the groundwater and surface water 

of ou2. 

. . . 

Under Alternative 2, a multimedia cap would be constructed that would be protective of human health and 

the environment. It would prevent direct exposure to the contaminated soil, sediment, and waste and it 

would minimize the amount of contaminant migration to the groundwater and surface water from the 

material. Implementation of institutional controls under Alternative 2, along with the cap, would provide 

added assurance of protection of human health and the environment. Land use restrictions and fencing 

would limit future access to the site. Groundwater and surface water monitoring would be used to verify 

that the corrective action is affective. Excavation and regrading of Site 1, Site 2, and the drainage swale 

contaminated soil, sediment, and waste would be conducted as part of Alternative 2 for the purpose of 

consolidating the material under one cap. The removal of contaminated soil, sediment, and waste from 
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Site 1 and the drainage swale would eliminate the threat to humans and the environment- in these 

portions of OU2 from these media. Treatment and off-site disposal of OU2 hot spots under Alternative 2 

would be protective of human health and the environment because a future threat would be eliminated 

from the hot spot. 

6.2.2 Media Clean-Up Standards 

Alternative 1 would not comply with the media clean-up standards for soil or sediment. Under Alternative 2 

contaminated soil and waste in Site 1 and contaminated sediment from the drainage swale would be 

excavated and consolidated with Site 2 waste material to meet media cleanup standards. Excavation 

would be continued until verification sampling indicates that the remaining concentrations of COCs are 

below the selected soil and sediment RALs. 

6.2.3 Source Control 

Alternative 1 involves no source control because no action would be performed at OU2. Alternative 2 

involves several source control components. Approximately 11,300 cubic yards of waste material from 

Site 1 and the drainage swale would be excavated and consolidated with Site 2, eliminating these 

sources of contamination to these parts of OU2. The consolidated material, as well as the existing Site 2 

material would be capped which would effectively isolate the material and minimize the potential for it to 

act as a source of contamination via direct exposure, erosional processes, and infiltration. Factors such . 

as flooding potential, slope stability, stream bank stabilization, and settlement would be considered during 

the design of the cap to verify that it would effectively act as a source control. As pat-t of Alternative 2, hot 

spots that are encountered during excavation and regrading activities that are deemed hazardous would 

be disposed off-site at an approved disposal facility. This process would eliminate these wastes from 

acting as sources of contamination in the future. 

6.2.4 Waste Manaqement Standards 

There are no actions to be implemented for Alternative 1 and, therefore, no waste would be generated. 

The proposed multimedia cap for Alternative 2 would meet the requirements of the federal and state solid 

and hazardous waste disposal regulations (i.e., 40 CFR 258, 40 CFR 264, COMAR 26.04.07, and 

COMAR 26.13.05). Because of its thickness and the depth of ordnance screening conducted during cap 

construction, it would also meet the military waste disposal requirements specified in DOD Standard 

6055.9. The proposed multimedia cap with institutional controls (i.e., land use restrictions and fencing) 

would meet the PCB disposal regulations included in 40 CFR 761 Subpart D. Any hot spots and/or 

wastewater would be disposed off-site at an approved disposal facility. The appropriate federal and state 

waste regulations would be followed during the handling, transportation, and disposal of the waste, 
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6.2.5 Lonq-Term Reliabilitv and Effectiveness 

Under Alternative 1, the current threat to human health and the environment would remain since there 

would be no removal or treatment of the contaminants. There are no long-term management controls for 

OU2 under this alternative; therefore, the adequacy and reliability of controls are not applicable. Also, there 

would be no long-term monitoring programs to assess the migration of contaminants from the site. 

Alternative 2 provides an effective long-term corrective action for OU2. The alternative. includes the 

installation and maintenance of a multimedia cap over the consolidated waste material, along with 

monitoring and institutional controls. Landfill caps are designed with life spans of 30 years but are 

expected to be effective much longer. The cap would provide a permanent barrier to the waste, 

eliminating any direct exposure or erosional contaminant migration pathways. It would also significantly 

reduce the amount of infiltration that passes through the waste. Long-term groundwater and surface 

water monitoring would verify the effectiveness of the corrective action. Implementation of land use 

restrictions and fencing at OU2 would enhance the long-term reliability of the corrective action. 

6.2.6 Reduction in Toxicitv, Mobilitv. or Volume 

Alternative 1 involves no reduction in toxicity, mobility, or volume of the contaminants at OU2 other than 

that which would result from natural dispersion, dilution, or other attenuating factors. 

Contaminated soil, sediment, and waste material would be consolidated and capped with a multi-media 

cap under Alternative 2. The cap would eliminate the potential for erosional forces to contact the waste 

and significantly reduce the amount of infiltration that passes through the waste material. It should also 

lower the water table, which would reduce the amount of saturated waste. Therefore, the mobility of the 

site-specific COCs would be reduced by this alternative. The toxicity and volume of OU2 contaminated 

soil, sediment, and waste material would not be significantly reduced by this alternative. A minimal 

amount of waste material may be treated and disposed off-site as part of hot spot removal actions that 

would provide a minor reduction in toxicity and volume of OU2 waste material. 

6.2.7 Short-Term Effectiveness 

Alternative 1 involves no action and, therefore, would not pose any risks to on-site workers during 

implementation and no environmental impacts would be expected. This alternative would not achieve 

any of the CAOs. 
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Exposure to OU2 contaminated soils, sediment, and waste material during excavation, consolidation, and 

capping activities is the main concern under Alternative 2. The use of the proper PPE, monitoring 

equipment, and observance of OSHA guidelines would address this concern. Dust control measures 

would be employed during construction activities to minimize the emission of particulate contaminants. 

Erosion and sediment control measures would be placed prior to construction activities to minimize the 

impact to the drainage swale. The main components of Alternative 2 would be completed within 4 to 6 

months and a majority of the CAOs would be met at that time. 

6.2.8 Implementability 

No actions would occur under Alternative 1, therefore, it is readily implementable. Alternative 2 is also 

readily implementable. Resources, equipment, and materials for the cap construction are readily 

available. Services for construction and maintenance of the cap are also readily available. Offsite 

disposal sites are available for any identified hot spots of hazardous waste. Groundwater and surface 

water monitoring would be easily implemented at the site after construction of the cap. Significant onsite 

engineering requirements would be involved with Alternative 2 because of the remediation and restoration 

of Site 1 and the. drainage swale and the regrading and consolidation of waste at Site 2. The 

administrative implementability of Alternative 2 would be relatively easy as long as GSA retains 

ownership of the site. In the event that GSA should sell the property, continued site security and 

maintenance and monitoring of the cap would be required. In addition, any transfer of property,must be 

accompanied by deed and land use restrictions, which would involve legal procedures. All the 

administrative aspects as described above, would be implementable. 

6.2.9 @sJ 

The costs associated with Alternative 1 and 2 are summarized below. The details of the cost estimate for 

Alternative 2 are provided in Appendix A. 

Capital Costs: 

O&M Costs: 

Present Worth: 

Alternative 1 

$0 

$0 

$0 

Alternative 2 

$6,800,000 

$43,000 

$7,300,000 

6.3 RECOMMENDED CORRECTIVE MEASURE ALTERNATIVE 

The recommended alternative for OU2 is Alternative 2 because it meets the CAOs identified for the site. 

This presumptive containment alternative directly addresses the soil and sediment of OU2 and indirectly 
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. . . addresses the surface water and groundwater of OU2. The use of a presumptive remedy for OU2 is 

appropriate because of the type of waste and the conditions at the site. 

Under Alternative 2, OU2 soil, sediment, and waste material would be consolidated and capped with a 

multimedia cap meeting the federal and state requirements for landfill closure (i.e., 40 CFR 258, 40 CFR 

264, COMAR 26.04.07, and COMAR 26.13.05). Installation of the cap and surface water controls would 

eliminate the direct exposure pathway to the waste and contaminant migration due to erosional process. 

It would also minimize leaching of contaminants from the soil and sediment due to infiltration. This would 

greatly reduce contaminant migration to the groundwater and surface water. Another component of 

Alternative 2 is off-site treatment and disposal of hot spots and wastewater. Any hot spots identified 

during the excavation and consolidation activities would be treated and disposed off-site. Wastewater 

generated during dewatering activities would also be treated and disposed off-site. The final component 

of Alternative 2 is institutional controls. The controls include land use restrictions, fencing, and 

monitoring. Implementation of institutional controls along with the cap would provide added assurance of 

protection of human health and the environment. Land use restrictions would prohibit the use and 

disturbance of OU2 contaminated media. Groundwater/surface water monitoring, as well as 5year 

reviews, would verify that the corrective action is working acceptably or that additional corrective actions 

are necessary. 
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SUBJECT: 
I 

Volumes and Time Estimates for Cost Estimate, OU2 CMS 

BASED ON: DRAWING NUMBER: 

BY: 

Date: 

Determine: Estimate the time, area, and volume estimates for the Total Excavation Alternative (TEA) and 
Alternative 2 for Former NSWC White Oak OU2 (Sites 1 and 2). 

Given: 
Volume of Site 1 landfill = 10,000 cy. 
Volume of Site 2 landfill = 75,000 cy 

, P,% 

Maximum capacity of equipment to excavate waste and place or truck offsite per day is 500 cy per day (Ref: 
Phone call by Scott Nesbit to OHM/IT, g/25/00) 
Need 3 excavators and 4 trucks to excavate/place/dispose of 500 cy/day 
Volume of contaminated sediment = 1300 cy 
Number of “shapes” (dummy bombs) at Site 3 was 1200 per 30,000 cy of landfill. 
Labor to break up shapes prior to disposal for Site 3 was 2 people for 3 months = 2 persons x 3 months x 22 
days/month x 8 hours/day = 1056 man-hours. 

Volume of Site 2 “cut” to flatten to 4H:lV for Alternative 2 = 27,000 cy (Ref: Cut and fill calculations for final 
grading, 35% design, as of g/22/00) 
Area to Cap for Alternative 2: Approx 240,640 sf (Ref: area within Limit of Waste, Final Grading Plan, 35% 
design, as of g/22/00) 
Cost of UXO disposal = $18.25 per pound at Dahlgren (does not include transportation) 

Assumptions: 
The following assumptions apply to all cost estimates prepared for the above referenced site. 
Alternative specific assumptions are also provided, as necessary. 

The prices used in the cost estimates are from one of the following sources: 
ECHOS Environmental Restoration Unit Cost Book, 1999 
Means Site Work and Landscape Cost Data, 1999 
Past experience with similar technologies/processes 
Discussion with OHM/IT 

2000 costs were determined based on 1999 costs based on a multiplier as per Means (see footnote on cost 
tables) 

The majority of soil excavation would be performed in Level D personal protective equipment (addition of tyvek 
coverall). Labor costs were increased by 18% to account for decreases in efficiency due to the PPE., 
Other field work would be performed in a standard construction uniform. No level of safety is required, except 
where noted below. 

It was assumed that the contractor would staff the project with 5 people for oversight: 

Site Supervisor 
Job Foreman 
Project Accountant 

Site Engineer 
Health and Safety Officer 

Per diem would be paid for the first 2 weeks (14 days) of the project duration. All other field crew members 
(equipment operators, laborers, etc.) would be hired locally. 

A Project Manager and Project Engineer would work in the office, and be dedicated to the project ha.lf time. 
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Daily and weekly labor costs are based on 8-hour work days and 40-hour work weeks. 

Significant clearing and grubbing of the slopes south and east of the paved area of Site 1 and over the slopes 
of Site 2 would be required. 

A certified UXO (unexploded ordnance) technician would be on site throughout excavation and waste grading 
activities. 

90% of landfill is non-hazardous waste 
All hazardous waste encountered during excavation will be transported off site. 
1% of the shapes are unexploded ordnance (UXO) 
5% of the landfill is RCRA haz waste suitable for incineration 

’ 5% of the landfill is RCRA haz waste suitable for Subtitle C landfill disposal 
Sites 1 and 2 have half as many shapes per cy as Site 3. 
Contaminated sediment is non-hazardous. 
Shapes are non-hazardous 
25% of shapes = 500 lb, 25% of shapes = 1000 lb, 50% of shapes = 75 lb 
1.3 ton&y landfilled waste 
Estimate one month for mob/demob (including site preparation, site survey, equipment and personnel 
mob/demob) concurrent with excavation 
Trucking cost for hazardous waste is $3/tan-mile 

Time required to prepare pre- and post-construction submittals is in addition to the durations outlined above. 

Material would be excavated and loaded for immediate off-site disposal. Roll-off boxes would not be used. 

Material buried at the site would be characterized for disposal purposes prior to mobilization. Costs for this 
activity have been included as a separate task. Additional characterization of the material, once excavated, 
would not be performed. 

Confirmatory samples would be collected from the excavation at rates of 1 per 2500 square feet across the 
bottom and 1 per 50 linear feet along the stream. Confirmatory samples would be analyzed for TCL VOCs, 
TCL SVOCs, TAL metals plus cyanide, TCL pesticides/PCBs, and explosives. Sample turnaround time is 7 
days. 
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The lateral limits of Sites 1 and 2 will be determined prior to mobilization. Costs for this activity would be a 
separate task. 

Total Excavation Alternative (TEA) - Complete excavation of Sites 1 and 2, off-site disposal of all 
excavated material 

Sites 1 and 2 would not be backfilled to grade; however, some rough grading would be performed to even out 
the slopes in the area. Topsoil would be placed over the disturbed area to support vegetation. The asphalt 
parking lot (Site 1) would not be replaced. 

Volume of contaminated sediment = 1300 cy 
Volume of Site 1 landfill = 10,000 cy. 
Volume of Site 2 landfill = 75,000 cy 
Total volume to excavate = 1300 cy + 10,000 cy + 75,000 cy = 86,300 cy. 

Excavate at a rate of 500 cy/day 

,, .-a.. Time to excavate = 86,300 cy / 500 cy / day =172.6 days / 22 days/month = 7.8 months, say 8 months 

Number of “shapes” (dummy bombs) at Site 3 was 1200 per 30,000 cy of landfill. 
Sites 1 and 2 have half as many shapes per cy as Site 3. 
Number of shapes = 1200/30,000 x 0.5 x 85,000 = 1700 shapes 
Labor to break up shapes for disposal is 1056 man-hours/l 200 shapes x 1700 shapes = 1496 man-hours, say 
1500 man-hours. 

Total landfilled volume = 85,000 cy 
90% of landfill is non-hazardous waste 
Volume of contaminated sediment = 1300 cy 
Total volume to go non-haz landfill = 85,000 cy x 0.9 = 76,500 cy (includes shapes) + 1300 cy sediment = 
77,800 cy x 1.3 tons/cy = 101,140 tons 

1% of the shapes are unexploded ordnance (UXO) 
1% of shapes = 1700 shapes x .Ol = 17 
25% of shapes = 500 lb, 25% of shapes = 1000 lb, 50% of shapes = 75 lb 
4 shapes weigh 500 lb, 4 shapes weigh 1000 lb, 9 shapes weigh 75 lb 
Total weight of shapes = 4 x 500 lb + 4 x 1000 lb + 9 x 75 lb = 6675 lb 
A certified UXO (unexploded ordnance) technician would be on site throughout excavation and waste grading 
activities. 
1 technician x 8 months x 22 days/month = 176 days 
Cost for UXO transportation to Dahlgren is $3/tan-mi x 20 tons/truck = $60 per truckload-mile 
If less than 20 tons, charge a full truckload 
Estimate distance from White Oak to Dahlgren at 275 miles 

5% of the landfill is RCRA haz waste suitable for incineration 
Total volume to go RCRA Incinerator = 85,000 cy x 0.05 = 4250 cy x 1.3 ton&y = 5525 tons 

5% of the landfill is RCRA haz waste suitable for Subtitle C landfill disposal 
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Total volume to go RCRA Subtitle C landfill = 85,000 cy x 0.05 = 4250 cy x 1.3 ton&y = 5525 tons 

Total construction time = excavation time + site restoration = 8 months + 1 month = 9 months 

Excavator time = 8 months x 22 days x 3 excavators = 528 days 
Photoionization detector time = 8 months x 2 PlDs = 16 months 
Truck time = 8 months x 22 days x 4 trucks = 704 days 
Confirmatory sampling and analysis = 62 samples for Site 1 (EECA) + 1 sample per 2500 sf of Site 2 + 1 
sample per 50 sf of the stream = 62 +240,640/2500 + 1100/50 = 180 samples 

Area to grade = Site 1 + Site 2 = 47,900 sf + 240,640 sf = 288,500 sf = 288.5 msf 
Vegetative cover = 6 in topsoil = 288,500 sf x 0.5 ft / 27 cf/cy = 5343 cy 
Erosion control blankets over 60% of disturbed area = 288,500 sf x 0.6 / 9 sf/cy = 19,233 sy 
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Alternative 2 - Excavation of Site 1, Regrade Site 2 to 4H:lV, Consolidation, and Containment 

Site 1 would not be backfilled to grade; however, some rough grading would be performed to even ouit the 
slopes in the area. Topsoil would be placed over the disturbed area to support vegetation. The asphalt parking 
lot (Site 1) would not be replaced. 

Annual groundwater monitoring and 5-year reviews, as required under CERCLA, would be performed. 

Volume of Site 1 landfill = 10,000 cy 
Volume of Site 2 “cut” to flatten to 4H:l V = 27,000 cy (Ref: Cut and fill calculations for final grading, 35% 
design, as of g/22/00) 

Area to overexcavate and replace on Site 2 for intermediate cover = Approx 125,000 sf (Ref: Final grading plan 
and cross sections, 35% design, as of g/22/00) 
Volume to overexcavate and replace on Site 2 for intermediate cover = 125,000 sf x 1 ft / 27 cf per cy = 4630 
CY 

. Volume of contaminated sediment = 1300 cy 
Total volume to excavate = 10,000 cy + 27,000 cy + 4630 cy + 1300 cy = 42,930 cy. 
Volume to spread/compact over Site 2 = 42,930 cy 

Excavate at a rate of 500 cy/day ( 3 excavators and 4 trucks) 
Time to excavate = 42,930 cy / 500 cy / day = 86 days / 22 days/month = 3.9 months, say 4 months 
Time to truck across site = time to excavate = 4 months 

Y 

Excavator time = 4 months x 22 days x 3 excavators = 264 days 
Photoionization detector time = 4 months x 2 PlDs = 8 months 
Truck time = 4 months x 22 days x 4 trucks = 352 days 
Confirmatory sampling and analysis = 62 samples for Site 1 (EECA) + 1 sample per 2500 sf of Site 2 + 1 
sample per 50 sf of the stream = 62 + 125,000/2500 + 1100/50 = 134 samples 

Number of “shapes” (dummy bombs) at Site 3 was 1200 per 30,000 cy of landfill. 
Sites 1 and 2 have half as many shapes per cy as Site 3. 
Number of shapes = 1200/30,000 x 0.5 x 41,630 = 833 shapes 
Shapes will be disposed in separate cell on site, no need to break up. 

1% of the shapes are unexploded ordnance (UXO) 
833 x 0.01 = 8 shapes. 
25% of shapes = 500 lb, 25% of shapes = 1000 lb, 50% of shapes = 75 lb 
2 shapes x 500 lb + 2 shapes x 1000 lb + 4 shapes x 75 lb = 3300 lb of UXO 
A certified UXO (unexploded ordnance) technician would be on site throughout excavation and waste grading 
activities. 
1 technician x 4 months x 22 days/month = 88 days 
Cost for UXO transportation to Dahlgren ‘is $3/tan-mi x 20 tons/truck = $60 per truckload-mile 
If less than 20 tons, charge a full truckioad 
Estimate distance from White Oak to Dahlgren at 275 miles 
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5% of the landfill is RCRA haz waste suitable for incineration 
Total volume to go RCRA Incinerator = 41,630 cy x 0.05 = 2081.5 cy x 1.3 tonsky = 2706 tons 

5% of the landfill is RCRA haz waste suitable for Subtitle C landfill disposal 
Total volume to go RCRA Subtitle C landfill = 41,630 cy x 0.05 = 2081.5 cy x 1.3 tonsky = 2706 tons 

Area to Cap: Approx 240,640 sf = 26,738 sy = 241 msf = 5.5 acres (Ref: area within Limit of Waste, Final 
Grading Plan, 35% design, as of g/22/00) 
Estimate 3 months to construct cap 
Total construction time = excavation time + cap construction + site reconstruction = 4 months + 3 months + 1 
month = 8 months 
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Summary: 

Excavation (months) 
Spread/Compact (cy) 
Volume to non-haz landfill (tons) 
Volume to haz landfill (tons) 
Volume to incinerator (tons) 
Break up shapes (man-hours) 
Sediment to dewater (cy) 
Total construction time (months) 
Area to cap (sf) 
Area to cap (sy) 
Area to cap (msf) 

TEA ilternative 2 
8 4 

na 42,930 
101,140 0 

5525 2706 
5525 2706 
1500 na 
1300 0 

9 8 
na 240,640 
na 26,738 
na 241 



Former NSWC -WHITE OAK 
StLVER SPRINQ, MARYLAND 
ou2 CMS 
TOTAL EXCAVATION ALTERNATNE - EXCAVATION, OFF-SITE TREATMENT OR OFF-SITE UNDFILL DISPOSAL, SITE RESTORATION 

Item 

MOBILI~TIONIDEMOBILI~T ION 

Quantity unit 
1999 Unit Cost 1999 Extended Coat 1999 2Ko 

Subcontract MaterM Labor Equipment Subcontract Material Labof Equipment Subtotal Subtotal 
Comments 

I 

1.1 Offfcetrailer(1) 
1.2 Storage trailer (1) 
1.3 Utility connections (eleclrfc and phone) 
1.4 Site utilities _ usage 
1.5 Personnel mc4ilizationldemcbilization 
1.6 Equipment mabilization/demobllIzation 
1.7 Perdiem 

2 DECONTAMINATION 
2.1 Truckdecontamination pad 
2.2 Clean water storage tank 
2.3 Spent water storage tank 
24 Pressure washer 
2.5 Transportation and disposal of decontamination water 
26 W&e profile deoontamlnation water 

3 SITE PREPARTION 
3.1 Construdon survey 
3.2 Clear and grub, heavy 
3 3 Remove trees. to 36” diameter 
3.4 (3edextile for Haul Road(Level D) 
3.5 Bank Run Gravel for Haul Road. Spread and Compactec 
3.6 Demolition - Building 111 
3.7 Cofferdam 
3.8 Super silt fence 

4 EXCAVATION 
4.1 Excavator/w operator to excavattioad buried waste 
4.2 Trucks to bald excavated material to stockpile 
4.3 PhotoionIzatIon detedor to Screen excavated materiel 
4.4 Confirmatory sampling and analysis 
4.5 Laborer for PID. logistics. and confirmatory sampling 
4.6 UXO technidan on site duling excavation 

5 SEDIMENT - DREDCiE AND DISPOSE 
5.1 Sediment Soil Excavation, 1 oy backhoe (level D) 
5.2 Haul Materfal to Dewatertno Pad 
5.3 Construct 8 Remove Dewa~effng Pad (180’ * 507 
5.4 Front End Loader 
5.5 T 8 D (travel to Subtitle D Landfill 

6 OFF-SITE DISPOSAL 
6.1 T 8 D of material at RCRAlndnerator 
6.2 T & D d material at RCRA Subtitfe C landfill 
6.3 Transport UXO 
6.4 Disp& of UXO 

9 “lo 
9 mo 
1 IS $l,SW.W 
9 mo 

10 ee 
1 Is 58,ccOW 

70 mndy 

$193.50 
$13500 

$24O.W 
55w.w 

$lWW 

55.8m.w $6,62o.W 

50 $0 
50 $0 

51,5w 50 
$0 52.160 
50 50 

58,CCO 50 
50 50 

$1.742 
51,215 

;: 
$0 
50 
$0 

$1,742 
$1,215 
51.5w 
52,160 

~~ 
$1 l&IO 

$1,771 
51.236 
51,526 
$2.197 
55.055 
58.136 trailers, excavator, FEL 

511,533 

6.5 T & D of material at Subtitle D landflll 
6.6 Waste disposal appticationfeas 
6.7 Brealdng up shapes 

7 SITE RESTORATION 
7.1 Grade disturbed area 
7.2 Imp& VegetaUVe mver 
7.3 Place, grade vegetative cover 
7.4 Vegetate site 
7.5 Slope stabilization (erosion control blankets) 
7.6 Disconnect utiltties 
7 7 Install geotextlle in liprap area (16 02) 35ft x 1100 ff 
7.8 Gravel filter in rfprap area 6 in over 35 ft x 1100 ft 
7.9 Riprap lining for stream IR x 35 ft x 1 lOOft x 1.5 T/cy 

8 OFFICE SUPPORT/FIELD SUPPORT 
8.1 Site Slpetiscf 
8.2 Job Foreman 
8.3 Project Accountant 
8.4 Health and Safety Cfficer 
8.5 Site Engineer 
8.6 Project Manager (office - l/2 Ume) 
8.7 Project Engineer (office - l/2 time) 

9 PROJECT DOCUMENTATION 
9.1 Pre- and post-oonatruction submittals 
8.2 Post-removal survey 
9.3 Sampling and waste oharaderfzation 

Subtotal Direct costs lets Suboontmct 
Local Area Adjustments 
B 1 

. 

1 IS 
9 mo 
9 mo 
9 mo 

so00 PI $2.00 
1 IS 81.ooo.W 

1 IS $1,cc0.00 
2.5 ac 
45 ea 

8JJo =Y $1.15 

8m SY 
1 IS 
1 IS 

14W If 

528 d=Y 
704 W 

16 mo 
180 ea $1.2w.cxJ 

352 W 
176 W 55w.w 

5 day 
5 W 

3,ooo St 

15 W 
lW.0 tons 

$0.09 

538.w 

5525 ton $64X.W 
5525 ton 5120.00 

275 trk-mi $60.00 
6675 lb $1828 

101140 tan $38.00 
1 IS $3.oW.W 

15W mn-hr 

228.5 msf 
5343 q 
5343 cy 
288.5 msf 
19.233 sy 

1 IS 55w.w 
4,278 ?.y 
4,278 sy 
1.864 tons 

33 week 
38 week 
38 week 
36 week 
38 week 
18 week 
19 week 

375 hours 
1 IS $1.5W.W 
1 IS 520.000.W 

$I,22500 
$138.00 

$3.44 $0.17 
54.oWW 

%2,ccO w 
51.22 

$M.W 

$3.85 

$16.70 

$29.00 
$2.53 

$1.40 
55.80 

514.30 

55w.w 
$2 21 

$268.10 
5176.80 

53,4w.w 
$148.W 

50.34 
58.0M.W 

55w.w 
51.92 

54ffi.w 
$46500 
$750.00 

$202.49 

$521 .w 5547 60 
5176.80 $364.30 

51.52 $063 
$313.00 5320 00 

50.51 $1.87 

524.W 

54.99 

50.31 
$7.20 
$0.34 

$0 59 
$0.30 

$0.57 

510.50 

$0.84 
87.55 

50.06 
50.60 

$1.20 

.$sm.w 
$674.00 
5550.00 
$647.00 
5663.W 

161,158.W 
5999.00 

$4O.W 

$670 00 
%15O.W 
$15O.W 
$465 w 

$5w.w 52.0W.w $2.W0.W 

50 

:: 
50 

518,oco 
5iWJ 

55.82Q 
$0 
50 
50 
50 
50 

s1.m 
50 

$9~ 
50 
50 
50 
50 

50 

:: 

52.7:: 

52.: 
51,708 

50 $0 

ii :: 
5216,WO 53,600 

50 50 
588,KQ 50 

;: 
$270 

50 
53.809 

50 
50 

$iO,ssO 
50 
50 

$3.315.Wu 
5663,CCO 

$16,500 
$121,8tS 

53.843.320 
$3,000 

50 

50 

:: 
50 
50 
50 
50 

:: 
$0 
50 
50 

55W 
50 

:: 

$0 
50 
50 
$0 
50 

:: 

$1.5: 

589.22 
50 

55,367 
5w.sst 

50 
$Ij,ss9 

524.812 
$26,512 

/ 
:: 
50 
50 
$0 $25,194 
50 522,w2 
50 %t8.981 

50 815.ooo 
50 50 

56,620 

:: 
50 
80 
50 

$670 513.110 513.333 
51.350 $1,350 $1.373 
51,350 51.350 $1,373 
54.185 54.185 54,256 

50 518,cxa 518.306 
50 51,wo $1,017 

50 50 51 ,ooo $1.017 
53.063 58.500 $1 I.563 511,759 
$6,210 $6,660 $12,870 $13,089 

50 $0 5920 $936 
$136 5272 $3,160 53.214 

54,ooo 58.WO 512,MM 512,204 
$500 $5W 53,WO 53,051 

53.094 52,688 $7,490 57.617 

$141,555 $248,520 $387,075 $393.655 
$124,467 5327.360 5451,827 $459.506 

50 $12/x0 512,CCO 512,204 
50 50 5219.6W 5223,333 

$71,276 50 $71,276 $72,487 
50 50 $~.~ 589,496 

52,6m 

$4%3 
$4&5 

551 

52.738 58,343 $5.434 
51,822 52.706 $2,751 
51.8so $17,370 517.686 
54,800 $9,495 $9.656 

5187 54,Wa 54.107 

50 
50 

:: 
50 
50 

53w-m 

50 

:: 

:: 
$0 
50 

$3.315.o00 $3,371.355 
5663,WO 5674,271 

516,5W 516,781 
$121,819 5123.890 

53.843.320 $3,908,686 
53,wo 53.051 

$3S.000 $36,612 

$1,140 
$0 

51.656 
52,07/ 
56,539 

50 
$2,524 
$1.283 
51.057 

52,399 53.539 
50 $89,228 

54,488 56,144 
52,178 $12,622 

50 561,930 

52; 58% 
52,567 %28:663 
52.225 $29,794 

53.600 
$90.745 

58,249 
$12,836 
562,983 

SW3 
88,919 

$29.150 
530.3w 

$37.240 
$25,612 
520,SW 
$24,586 

50 
50 

;: 
50 
50 
50 

$0 
50 

$37.240 
$25,612 
s20,sw 
$24,586 
525,194 
522.002 
$18,981 

537.873 
526.047 
521,255 
525.W4 
$25.622 
$22,378 
$19.304 

52Q,OCC 5800 52,ooo 52,533 $24,500 $24.917 

52-?9.489 5833,847 5649,562 $1,522,839 $1,548,786 
105% 9% 92% 

$251,464 $583.140 897.597 $1.432.200 $1.456.548 

515,ooO 
51.5w 

515.255 
51.526 

duration of excav and disp. adMU.% 
5 gallons/truck 

Level D PPE, 3 for 8 months 
4 trucka for 8 months 
2 for 8 months 
sample/2500 sf and 50 If. 7 day TA- 
2 laborers for 8 months; Level C 
1 EOD person + equip, 10 hours/dr 

vendor estimate 

1 3 tonsky 

utility mix WI mulch and fertilizer 

-d/M); 2:51 PM 



Former NSWC -WHITE OAK 
SILVER SPRING, MARYIAND 
ou2 CMS 
TOTAL WCAVATION ALTERNATNE - EXCAVATION, OFF-SITE TREATMENT OR OFF-SITE LANDFILL DISPOSAL, SITE RESTORATION 

I 
Item Quantity Unit 

1999 Unit Cost 1999 Extended Cost 1999 2ooo 
Subcontract Material Labor Equipment Subcontrad Material Labor Equipment Subtotal Subtotal 

Comments 
I 

Overhead on Labor Cast B 30% 
G 8 A on Labor Cost @ 10% 

(3 8 A on Material Cost @ 10% 

Total Dlreot Cost 

Indirects on Total Direct Labor Cost 0 30% 
Profit on Total Direct Cost @ 10% 

Stitotal 

Health & .Saiety Monitoring @ 3% 

Total Field Cost 

Subtotel Subcontractor Cosl 
G B A on Subcontract Cost @ 10% 

Profit on Subcontractor Ccst @ 5% 

Subcontmclor cost 

Contingency on Total Field and Subcontractof Costs @ 16% 
Engineering on Total Field Cost @ 10% 

TOTAL COST 

2Ow Cost I 1999 Ccslx 2MM Index/ 1996 Index = 1999 Cost x 1.017 (F&f: RS Means ZXQ Site Work ,& Landscape Cost Data,19 ed 

$174.942 $174,942 $177,916 
$58,314 $58.314 $59.305 

$25,146 $25.146 $25,574 

$276.610 $816.395 $597.597 $1.690,803 51,719,343 

$244.919 $244.919 $249,082 22 
$169.060 8171,93‘.26 

52,lC4.581 $2.140359 

$63,137 $64,211 

$2,167,719 $2,204,570 

86.323.129 $8.323.129 $8,454.621.94 
$832,313 $632.313 8646.46219 

$416.156 $423.231 

$9,571,598 t9.734,315 

$1,173,932 $1,193,669 
$216,772 t220.457 

$13,130,020 t13,353,231 

h:?balsamon\whieoakIOu2 tea e/28/00; 2’51 PM 



FomrrrNSWC-WHITEOAK 
SILVER SPRIG, MARYLAND 
OM CMS 
ALTERNATITIM 2 -EXCAVATION OF SfTE 1, REGRADING OF Sm 2, ON-SITE CONSOLIDATION, CONTAINMENT 

Item 

1 MOEL!ZATlON,UEMOP.ILUATlON 

QUafIlly U”h 
,000 unit cost 1999 Extended Cost 1999 2ow 

Subcuntracl Mat&at Labor Equipment Subcontract Material Labor Equipment Subtotal Subtotal 
Commenh 

I 

I.1 Ofhe tamer (I) 
1.2 Storagetrailer (i) 

CO SO 
so IO 

$1,574 
hI.WB 

1.3 UM~tyconnecfons (electric and phone) 
1.4 Site utiunes . usage 
I.5 Personnel mobilizabonldemobilitadan 

. I.6 Equipment mobil8ationldemobilizafion 
I .7 Per diem 

8 mo 
6 mo 
a k $1,5W.W 
8 mo 

$103.50 
SI35W 

$240 w 
$SW.W 

SO 
SO 

$1 z,Wo 

:: 
&¶,ccc 

SO 

$0 SO 
$1,020 SO 

:: 
s5Mx) 

SO 
SO $11,340 

$1,548 
$r,oao 

SO 
$0 
$0 
SO 
$0 

SI,546 
tl.oao 

s12.ow 
$1.020 
swx 
08,ooo 

$11,340 

si2,m4 
$1,953 

2 DECONTAMNATION 
2 1 Tnrck decontamination pad 
2 2 Ckan water storage tank 
2.3 Spantwaterstorage tmk 
2.4 Pressurewadmr 
2.5 Transoortation Bnd dis~mal of decontamination water 
2 6 Waste pronle deco”ta&ation water 

3 SITE PREPARATION 
3.1 consttion survey 
3 2 Clear and Qlltb. heaw 
3 3 Remove &s, to 36’ diameter 
3.4 Geotexdle for Haul Road(Level D) 
3.5 Sank Run Grawl for Mul Road, Spread and Compacted. c deep 
3.6 Cofferdam 
37SuQersiltfence 
3.8 D&wliion. Bull&g III 
3.9 Perimeter Diies . Qras lined, 3’ bottom, 3’ deep 

3.10 Sedmenlation Pond 
4 EXCAVATION / REGRADlNG I CONSOLlDATlON 

4 1 Excavator hv operator 
4.2 Photoionization detsztor.to screen excavated materid 
4.3 Confsmabxysampling wdsnalysh 

4.4 Laborer for PlD, logi&% and confirmatory sw@ing 
4 5 UXO technician on site during ezxzavatiort 
4.6 Trucks to haul excavated material to Site 2 
4 7 Place W&Q on site 2 3W haul, 6”lifts;4 piss= 
4.6 Remove surface debris in w&s 

5 OFF-SITE DISPOSAL 
5.1 T 6 D of material at RCFtA Incinerator 
5 2 T A D of material at RCRA %bWe C landlill 
5.3 Transport UXO 
5.4 Dispose of UXO 
5.5 W&e disposal application fees 

6 LANDFILLCAP 
6.1 Grade intermediate layer 
6.2 Compact intermedate lay.+&2 P8Eses 
6.3 Install GU 
6.4 In&a8 M) mil LCRE 
6.5 IMa! geotexwe (16 02) 
6.6 Import gravel for drainage layer 
6.7 Install drtiagelayer 
6.6 Drainage layer outlet trench w/ corrugated pipe 
6.9 bxtau geotexble (6 02) 

6.10 Import fill material 
6.11 Place, grade. and compact II material 
6.12 Import vegetative cow 
6.13 Place. grade vegetative cover 
6 I4 Vegetate site 
6.15 Slope stabilization (ermion control blank&) 
6.16 lnstdl geotexble in riprap area (I6 02) 2U ft x Mx) ft 
6.17 Gravel filler In rlorao area 6 in ow 20 Rx Boo ft 
6.18 Rlprap coverfo~ to; of landNIl Rx 2Oftx WJftx I.5 T/cy 

7 SITE RESTORATION - SlTE 1 AND STREAM 
7.1 Grade dislurbed area 
7.2 ImporI vegetative cover 
7 3 Place, grade vegetative cover 
7.4 vegetate site 
75 Slope stabiliiatian (erosion control blankek) 
7.6 Disconnect ublilies 
7.7 lnstdl aeotextib in rfDrsD 8~88 116 02) 45Itx 1100 A 
7.8 Grawl”filkr In riprap’& 6 h dver d Ax 11W ft 
7.QRiprapliningfw~treamlllx45HxllOORxI.5T/cy 

6 MONfTORlNG WUL lNSTALl.ATION 
6.1 Mobilize/demcbllize ATV&#l rig 
6.2 lntil groundwater monitoring walk (l+SA) 
6.3 Well protection pad wf31 pc&s 
6.4 Well dwelopmentldevelopmentwaste handIiig 

9 OFF1 ‘PORTIFlELD SUPPORT 

lo ea 
1 IS $S,~.W 

70 mndy 

I IS 
6 ma 
8 mo 
8 mo 

WCC gal s2.w 
t I5 s1,oeO.w 

I IS $1,5W.W 
2.5 a: 
45 ea 

Bm SY $1.15 
.wiJ SY 

I IS 
1,4W If 

1 19 
1.3w If 

I Is S2u.woW 

~64 d=y 
a mo 

134 ea 

176 day 
88 &Y 

352 day 
42,930 

6 d:; 

2,706 ton 
2.706 ton 

275 bk-mi 
33w m 

I Is 

26,736 sy 
8,912 cy 

240,640 St 
240,Mo Sf 

z-3,738 sy 
6,012 Cy 
8,012 cy 
3.300 If 

26,738 sy 
13,369 cy 
13,369 cy 
4.456 W 
4,456 Cy 

241 md 
16,wO SY 

1,333 sy 
1,333 sy 

a67 tons 

46 msf 
@SC cy 
a90 cy 

46 msf 
3,146 SY 

1 IS 
5,500 sy 
6,500 sy 
2.750 k”S 

I IS 
210 vi 

6 BB 
6 ea 

S5W.W 

S3,tWO W 
$40.00 

s5w.w 
s5w.w 

$162.00 

$5,62oW f6.620.W $670 W 
$150.00 
$150.00 
$465 00 

s1.225.w $3,4W.W 
S138W SI48.W 

$3 44 $0.17 $0.34 
S2,Wo.W s5w.w 0w.w 

$1.22 $2.21 $1.02 
s4.ooo.w S8.cw.W 

$4.30 

S2oW 

SO.00 

$0 50 
$0.39 
$1.40 

$11.25 

$1.47 
SO.62 
$6.65 

$16.70 

s29.w 
$288 
$1.40 
$5.80 

$14.30 

$16.70 

$2900 
$2.68 

$1.40 
55.80 

$14.30 

$2.51 54.14 

$266.10 t465.w 
s750.w 

wo2.49 

$176.80 $465.00 
$1.88 $1.70 

$450 26 $615.00 

SOS6 
SO.06 
$0.05 
$1.12 
SO.59 

SO.06 
SO.11 
$O.@S 
SO.25 
SO.09 

$4.96 
$1.65 
SO.35 

SO.69 

SO.03 

$0.26 $0.52 

SO.31 
$7.x) 
$0.34 
so.50 
SO.30 

so 57 

SO.64 
$7.55 

SO.06 
50.63 

$1.x, 

$4.09 

$0 31 
17.2o 
so.34 

$0.50 
$0.30 

so 57 

SO 
SO 
$0 
SO 

SI6,ooO 
s1,ccc 

s1.5w 
SO 

so: 
SO 
$0 
SO 

:: 
$2O,ooJ 

SO 
SO 

91ewca 

$44,oz 

:: 
so 

SI.623,Mx) 
$324.720 

$16,500 
SEW25 

53,ooo 

:: 
SO 
SO 
SO 
SO 
SO 
IO 
$0 
SO 
SO 
SO 
SO 
$0 
SO 
SO 
$0 
$0 

:: 
SO 
SO 
$0 

s.500 
SO 
SO 
SO 

s3.cCQ 
S6,4W 
s3,ooo 
s3,oim 

S5.820 16.620 
so so 
SO SO 

:: 
SO 
SO 

$0 SO 

SO SO 
SO $3.063 
SO $6.210 
$0 00 

$2,752 $136 
s2wo 
$1,708 $3% 

s5.5:: 
s4:owJ 
$3.263 

SO SO 

SO 970,777 

*2,6!z 
$0 
SO 

SO $35.636 
SO SO 
SO $62.234 
SO b6o.708 
SO $3.674 

SO 
SO :: 

:: 
SO 
SO 

SO $0 

SO $1,304 
SO 5535 

s12Q,s&l $12.032 
$93.650 s269.517 
$37,433 

SloO.2Kl 

*4,&z 
$16,578 
$88,004 

SO 
$74,415 

SO 
b6.95’3 

$46/&o 
S1,866 
$7,731 
$0.538 

*14.az 
SO 

11,369 
$Qnw 

SO 
$7,700 

$3I,QW 
b30,325 

SO 
SO 
SO 
SO 

s15;775 

$44,2% 
$5,42¶ 
se35a 

*3,4z 

s1.3: 
$1,735 
a.440 

I766 
$4W 
$380 

f.230 

s*: 
$345 

SI.070 

$3,2z 
01,650 
SI,56a 

:: 
SO 
SO 

$670 
s1.2m 
Sl.xKJ 
s3.720 

:: 

1122.76c 
SS,ooO 

SO 

SO 
SO 

s153.680 
172.oa1 

$4,920 

$0 
SO 
SO 

iIt 

S1.604 
$980 

$12,032 
SW,160 

s1,604 
SO 

$6,140 

$a: 
SO 

$6,052 

$3,7Z 
$1,620 

SO 
WC 

$6W 
seal 

$362 
$0 

$3:: 
f3,3W 
s3,3w 

SO 
SO 
SO 
$0 

$13,110 
Sl.mO 
Sl.mO 
s3,72Q 

$16.M 
SI,Wl 

$1.5W 
$11.583 
02,670 

5020 
S3.lW 
$3,Mx) 
$7,400 

5t2.m 
$14,235 
sm,cm 

$193,537 
S6,CCG 

SI63.46n 

s35,63a 
944,oW 

s225.014 
$153,689 

ba 594 

SI.623.6OC 
9324,720 

$16,500 
s60.225 

s3,wY 

sn,oos 
81,515 

~144,364 
$423,526 

$54,813 
SlW.260 

$50,353 
r1o.m 
$26,736 
saa,oo4 
$10,426 
s74,415 

$5.124 
$10,544 
s51.520 

S2.733 
$6,031 

$10,719 

$742 
$14.663 

$1,024 
$2,096 

$10,130 
$5500 

$11.275 
$36,550 
$44,103 

sa,ooo 
f6,4W 
s3.oW 
s3.oc.3 

$5.085 
$8.136 bailers. wxvator, FR 

$11,533 

$13,333 
bl,2Zo 
t122C 
$3,763 duration of oxcav and disp. actitilies 

$16,272 5 gdlon&ck 
$1.017 

$l,Szz 
FII.759 
$13,069 

$036 
$3.214 
$3.051 
$7,617 

swm4 
t14;477 
sm.340 

SO 
SIO6,827 Level D PPE, 3 for 4 mantis 

$6,102 Zfor 4 monUts 
$166.259 sampl~l2500 sf and 50 If. 7 day TAT 

2 laborers for 4 months. dur of 
$36,244 excaVbeatims. Level C PPE 
S44.746 I EOD person + equip, IO hourtiday 

S223.754 2 bucks for 4 months w/ operators 
$156,302 

$6,740 1 laborer, equip op. b&hoe; Level C 

si ,651,mi 
$330,240 

$16,761 
$61,240 

S3.05f 

s2,osa 
SI.541 

SI46;630 vendor quote 
$430,726 

$55,746 
$101,064 

81.2w 
510,437 
$27.193 
$00;415 
SlO.FJx 
t75.680 

$5,212 
$10,723 ulity r&x w/ mulch and fetiizer 
552,396 

sz770 
SQJJ.83 

$10.001 

$755 
$15.116 

$1,041 
$2,131 utility M v*’ mukh and ftiizer 

$10,302 
SW9 

$11,467 
S37.476 
S44.044 

33.o.51 
$9.543 3 shallow, 3 deep 
S3,cnl 
s3,ost 

-B/w; 3:o6 PM 



Fomw NSWC - WHITE OAK I 

SILVER SPRING, MARYLAND 
ou2 CMS 
ALTWNATlM 2- EXCAVATION OF SRE 1, REGAADPIG OF SRE 2 ON-SITE WNSOLlDATION, CONTAINMENT 

I 
Itern Qlmnbty U&lit 1999 vnil cmt 1999 Extended Cast 1999 2003 

Subcontract Materid Labor Equipment Submntract Material Labor Equipment Subtotal Subtotal 
Comment3 

9.1 Site Supervisor 34 week b98L.W $0 so s33.320 s $33.320 $33,886 
I 

34 waek $674.00 SO SO $22.916 s: $22,916 s23.306 

34 week S550.W SO SO S18.7W SO S16.7W $19.018 
9.2 Job Foreman 
9.3 ProjectAcm”ntalt 
9.4 He& and Safety Offcer 
9.5 SRe Enaineer 

34 week 
34 week 
17 week 
17 waek 

s647.w 60 so $21.998 SO $21;998 s22:372 
S663.W so so $22,542 SO $22.542 $22,925 

S1,156 00 so so S19.686 SO S19.686 $20,021 
$SSS.W 60 so S16.963 SO $16,963 $17.272 

9.6 ProjectManager (ohice. l/2 time) 
9.7 Proiect Enaineer Mfce - l/2 tima) 

10 PRtiECT D-OCUtiENTATtON 
10.1 Pre- and pestar,sbw&n submittals 
to.2 Pest-removal survey 
10.3 Sampling and waste charzctarizatian 

750 hours $40 00 so so t30,cW so sao.ooo $30,510 
1 IS s3,ax.w s3,cw 93,cw s3.051 
1 IS $2,5W.W s250.w sl.cco.w Sl,omW $2,500 Sl,cE $4,750 $4.831 

Subtotal Direct CC&B lass Subcontmct $735,756 3863,546 818,830 $2,118,133 $2.154.141 
Locat Araa Ad~usbnmb 105% 92% 92% 
Subtow $772,544 $794.463 $477,324 S2jO44.330 $2,079,&64 

Ovedtead MI Labor Cost 0 30% 
G8AonLaborCatB 10% 

G 6 A on Material Cost @ 10% 

TOW DIreat Cat 

Indracts on Total Direct Labor Cost 0 30% 
Profit on Total Diiect Cod @ 10% 

Subtotal 

He& d Safety Monitoring B 3% 

Total Field co+t 

SubtoM Subconbactor Cast 
G 6 A on Submnbact Cast @ 10% 

Profit on Subconfsactor Cmt B 5% 

Subcontractor Cart 

Conlingency on Total Field and Subcon’zstor Costs B 10% 
Engheehg on Total Field Cast 0 10% 

TOTAL COST 

2000 Cost q 1999 Cost x 2wO Index / ,999 index = ,999 Cmt x 1.017 (Ret, RS Means 2ooo Site Work R Landscape Cmt Data.19 ed., p. 568) 

$236,339 S238,339 s242,391 
$79.446 $79.446 so,797 

ST1254 sn.254 $78,568 

$849,798 $1.112,248 S477,324 $2,439,370 s2,480,839 

S333.674 $333,674 s339.347 
$243,937 1248.084 

S3,016,981 $3.058.270 

$90,509 SS2.048 

s3,107,491 $3,160,316 

$2,315,665 
$231,567 

$2,315,665 b2.355.031 
sm ,567 $235,503 
s115,783 $117,752 

S2663,OlS t2,708,286 

SSTI,Ml 6586,860 
010,749 s316,032 

$6,&58,3M $6,771,496 

h:\bakamon\‘Mteo&DU2~t 2 s/28/00; 3.06 PM 



Former NSWC - WHITE OAK 
SILVER SPRING, MARYLAND 
OU2 CMS 
ALTERNATIVE 2 - EXCAVATION OF SITE 1, REGRADING OF SITE 2, ON-SITE CONSOLIDATION, CONTAINMENT 
Annual Oueratina and Maintenance Costs 

Unit Subtotal 
Item Qti Unit cost cost Notes 

I 1 1 Laborer 2 Days per Month or 12 Months 192 7,680 
2 Mobilization & Demobilization (pickup truck) 
3 Misc. Materials (seed, rock, soil) 
4 Misc. Equipment (mowers, hand tools) 

Total Annual Cost 

24 ea 
24 ea 
24 ea 

$100 $21400 
$25 $600 
$50 $1,200 

$11,880 

h:\bals--on\whiteoak\CYJ2 Alt 2\op&maint 
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Former NSWC -WHITE OAK 
SILVER SPRING, MARYLAND 
OU2 CMS 
ALTERNATIVE 2 - EXCAVATION OF SITE 1, REGRADING OF SITE 2, ON-SITE CONSOLIDATION, CONTAINMENT 
Annual Cost 

Item Cost Item Cost 
Item Annually per 5 Years Notes 

Sampling $6,000 Une technlclan, 4 days, twice per year, Includes moblllzatlon, travel 
expenses, and supplies 

Analysis/Water $20,000 Two rounds of groundwater samples per year - 10 wells (6 new and 
4 existing). Analysis for TCL VOCs, TCL SVOCs, TAL metals, TCL 
pesticides/PCBs. 

Annual Report $5,000 

Site Review $10,000 Every five years 

TOTALS $31,000 $10,000 

. 

h:balsamon\whiteoak\OU2 Alt 2\annualmonitoring 



Former NSWC - WHITE OAK 
SILVER SPRING, MARYLAND 
OU2 CMS 
ALTERNATIVE 2 - EXCAVATION OF SITE 1, REGRADING OF SITE 2, ON-SITE CONSOLIDATION, CONTAINMENT 
Present Worth Analysis 

Capital 
Year cost 

0 $6,771,496 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Operation & Annual Sampling lotal Year Annual Ulscount Present 
Maintenance Cost cost cost I Rate at7% Worth 

$6,771,496 1.000 $6,771,496 
$11,880 $31,000 $42,880 0.935 
$11,880 $31,000 $42,880 0.873 
$11,880 $31,000 $42,880 0.816 
$11,880 $31,000 $42,880 0.763 
$11,880 $41,000 $52,880 0.713 
$11,880 $31,000 $42,880 0.666 
$11,880 $31,000 $42,880 0.623 
$11,880 $31,000 $42,880 0.582 
$11,880 $31,000 $42,880 0.544 
$11,880 $41,000 $52,880 0.508 
$11,880 $31,000 $42,880 0.475 
$11,880 $31,000 $42,880 0.444 
$11,880 $31,000 $42,880 0.415 
$11,880 $31,000 $42,880 0.388 
$11,880 $41,000 $52,880 0.362 
$11,880 $31,000 $42,880 0.339 
$11,880 $31,000 $42,880 0.317 
$11,880 $31,000 $42,880 0.296 
$11,880 $31,000 $42,880 0.277 
$11,880 $41,000 $52,880 0.258 
$11,880 $31,000 $42,880 0.242 
$11,880 $31,000 $42,880 0.226 
$11,880 $31,000 $42,880 0.211 
$11,880 $31,000 $42,880 0.197 
$11,880 $41,000 $52,880 0.184 
$11,880 $31,000 $42,880 0.172 
$11,880 $31,000 $42,880 0.161 
$11,880 $31,000 $42,880 0.150 
$11,880 $31,000 $42,880 0.141 
$11,880 $41,000 $52,880 0.131 

$40,093 
$37,434 
$34,990 
$32,717 
$37,703 
$28,558 
$26,714 
$24,956 
$23,327 
$26,863 
$20,368 
$19,039 
$17,795 
$16,637 
$19,143 
$14,536 
$13,593 
$12,692 
$11,878 
$13,643 
$10,377 
$9,691 
$9,048 
$8,447 
$9,730 
$7,375 
$6,904 
$6,432 
$6,046 
$6,927 

TOTAL PRESENT WORTH $7,325,154 

h:\bar. .on\whiteoak\OU2 Alt 2\pwa 9/28/C .06PM 
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