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RECCRD OF DECISION

SITE NAME AND LOCATION

Former Naval Surface Warfare Center - White Oak
Site 4 Soil and Groundwater

Silver Spring, Maryland

EPA RCRA 1D No. MD0170023444

1.0 DECLARATION

1.1 STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) presents the determination that in-situ enhanced reductive dechlorination with
institutional controls and fong-term monitoring to address groundwatsr contamination, and soil vapor extraction
to address soil contamination, are necessary to protect human health and the environment at Navy Installation
Restoration Site 4, Chemical Burial Area at the former Navai Surface Wartare Cenler - White Oak (NSWC -
White Oak) in Silver Spring, Maryland. The selected remedy also includes the continued operation of the
existing interim groundwater extraction and treatment system at Site 4 to maintain plume containment until
specific exit criteria are met. This determination has been made in accordance with the Resource
Conservation and Recovery Act (RCRA), lhe Comprehensive Envirormental Response, Compensation, and
Liability Act {CERCLA), as amended by the Superfund Amendments and Reauthorizaticn Act (SARA), and the
National Qit and Hazardous Substances Pollution Contingency Plan {NCP). In 1997, ownership of the property
occupied by Site 4, was transferred from the Department of the Navy (Navy) to the General Services
Administration (GSA).

This decision is based on infarmation contained in the Administrative Record file for the NSWT — White Oak.
The Maryland Deparntment of the Environment (MDE) concurs with the selected remedy. A lelter from MDE
indicating cencurrence is provided in Appendix A.

The United States Environmental Protection Agency (EPA) and the Navy recognize that publication and
successful implementation of this ROD shall constitute fulfillment of requirements related to soil and
groundwater at Navy Instaliation Restoration Site 4 as required by the RCRA Section 7003 Administrative
Order for NSWC — White Oak (First Amended Administrative Order to the Department of the Navy, the
Former Naval Surface Warfare Center - White Qak, June 2, 1998).

1.2 DESCRIPTION OF THE SELECTED REMEDY

Site 4 consists of a series of former pits thal were used for the disposal of various chemical wastes;
specitically chiorinated solvenls and peiroleumn, in addition to miscellaneous debris, beginning in the mid-
1950s uniil the early 1970s.

The Site 4 groundwater is defined as the groundwater contaminant plume {consisting primarily of chlorinated
volatile organic compounds (VOCs)) originating at the former chemical burial area (Site 4) and extending
south and southeast toward Paint Branch and the stream flowing along the east side of Floral Drive. For the
purposes of this ROD, Site 4 groundwater includes the groundwater beneath the area previously identified as
Site 46, because the Navy has determined that Sile 4 is the source of contaminated groundwater in the Site 46
area. Site 4 groundwater does not include the plume of explosives-contaminated groundwater originating at
Site 7, excepl where this plume overlaps the Site 4 VOC plume.
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The alternative selected to mitigate identified potential risks from exposure to site groundwater combines in-
sitt enhanced reductive dechlorination with institutional controls and long-term monitoring and the continued
operation of the existing interim groundwater extraction and treatment system. The selected remedy to treat
site soil to eliminate continuing releases from the soil to the groundwater is soil vapor extraction.

1.3 STATUTORY DETERMINATIONS

The selection of this remedy for groundwater is based upon the results of ongaing groundwater sampling and
analysis and of the risk assessment performed as part of the Remedial Investigation (R}) for Operable Unit 1
(OU-1), of which Site 4 groundwater is a part. These analyses indicate that exposure to Site 4 groundwater as
a drinking water source must be restricted for protection of human heaith. The results of the OU-1 Rl and
Feasibility Study (FS) also indicate that the soil at Site 4 contains VOCs at concentrations indicative of a
continuing source of contamination to the groundwater. Five-year reviews will be necessary for lhe Site 4
groundwater since the remedy will result in hazardous substances, poliutants, or contaminants remaining on
site for more than 5 years at concentrations above levels that allow tor unlimited use and unrestricted
exposure.,

1.4 HOD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this ROD. Additional information can
be found in the Administrative Record file for the Site.

e Chemicals of concern (COCs) and their respective concentrations (pages 2-8 and 2-9).

e Baseline risk presented by the COCs (pages 2-15 and 2-17).

e Current and reasonably anticipated fulure land use assumplions (page 2-11).

» Potential land use that will be available at the site because of the selected remedy (page 2-11).

» Keyfactor(s) that led to selection of the remedy {i.e., how the selecled remedy provides the best balance

of tradeoffs with respect to the balancing and modifying criteria, highlighting criteria key to the decision)
{page 2-27).

W  Zo Avg 0%

Kevin R. Slates, CAPT, CEC, USN Date
Commanding Officer
NAVFAC Washington

%@l ) Q/Ja;/of

Abraham Ferdas, Director Date /
Hazardous Site Cleanup Division
U.S. EPA - Region Il}
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2.0 DECISION SUMMARY

24 SITE NAME, LOCATION, AND DESCRIPTION

The former NSWC-White Qak was originaily established in 1946 as the Naval Ordnance Laberatory, with a
mission to carry out research on military mines and explosives. The tormer facility is located in Prince
George's and Montgomery Counties, approximately 5 miles north of Washington, D.C., o/l New Hampshire
Avenue in Silver Spring, Maryland {see Figure 2-1}, Through the years, the mission was expanded to include
research involving torpedoes and projectiles. in September 1974, the facility combined with the Naval
Weapons Laboratory, Dahlgren, Virginia, to become the Naval Surface Weapons Center, which was renamed
the Naval Surface Wartare Center, Dahigren Division, in 1988. After that time, the facility functioned as the
principal Navy research, developmenl, test, and evalualion center for surface wartare weapon syslems,
ordnance technology, strategic systems, and underwaler weapons systems.

In response to the Base Realignment and Closure (BRAC) Act, NSWC-White Qak was closed in 1997
Approximately 662 acres of the approximately 712-acre propeity were subsequently transferred to the GSAIn
the fall of 1997, and tha remaining area in the southeastern portion of the facility was translerred to the U.S.
Army in February 1998. The GSA has plans to reuse and develop the subject property for nonresidential
purposes; one of the major tenants will be the U.S. Food and Drug Administration (FDA). The property
transferred to the U.5. Army will be used in conjunction with ongoing activities at the adjacent Adelphi
Research Laboratory

The EPA RCRA identification number for NSWC-White Qak is MD0170023444.

For purposes of CERCLA and the NCP, the Navy is the lead agency for the facility, pursuant to Execulive
Order 12580 and a Memorandum ol Understanding signed by the Navy and the GSA inJuly 1997, MDE is the
support agency. Additionally, EPA is exercising its authorilies under Section 7003 of RCRA under which it
issued an administrative order to the Navy. |n accordance with these autherities, the Navy and EPA are joinlly
selecting the response actions at the former NSWC-White Oak.

2.2 SITE HISTORY, ENFORCEMENT ACTIVITIES, AND INVESTIGATIONS

2.2.1 Site History

Site 4 |s located in the northeast portion of NSWC-White Oak, along the property line with Percontee Sand
and Gravel. Chemicals and other wastes reportedly were buried beginning in the mid-1950s unlil lhe early
1970s. It was initially believed that wastes were disposed of in four discrete burial trenches within the 1.1 acre
site. However, informalion from tests pits collected in 1999 in preparation for the 1299 removal action
determined that disposal of material was not confined to discrete trenches, but rather to two larger burial areas
(Burial Area 1 and Burial Area 2). Wastes disposed at Site 4 reportedly included chlorinated solvents, fuel tank
sludges, kerosene, acids, expiosives compounds and chemical powder (including white phosphorus).
Unidentified laboratory chemicals in glass bottles also were disposed al the sile.

The site is relatively ilat and surrounded by a rising slope 1o the east, south and west. There are no surface
water features near the site. Surface water runoff from on, and around the immediate vicinity of the site, flows
toward the center of the site and infiltrates the soil overlying the former disposal pits and migrates into the
subsurface soits. Site 4 supports old field vegetation but is bordered to the south, east, and west by oak-
hickory forest.

Site 4 is located entirely within property currently owned by the GSA. See Figure 2-2.
The Site 4 groundwalter is defined as the groundwater contaminant plume (consisting primarily of chlorinated

VOCs) originating at the former chemical burial area (Site 4} and extending south and southeast toward Paint
Branch and the stream tlowing along the east side of Floral Drive.
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For the purposes of this ROD, Site 4 groundwater includes the groundwater beneath the area previously
identitied as Site 46, because the Navy has determined that Site 4 is the source of contaminated groundwaler
in the Site 46 area. Site 4 groundwater dogs not include the plume of explosives-comtaminated groundwater
originating at Site 7, except where this plume overlaps the Site 4 VOC plume. The groundwater plume defined
as Site 4 groundwater is shown in Figure 2-3. The Site 4 plume extends from the property currently owned by
GSA onto the Army property, and the leading edge of the plume has migraled onto private residential property
located between the federal government property and the aforementioned steams (Paint Branch and the
stream along Floral Drive).

2.2.2 Enforcement Activities

On June 2, 1998, EPA issued an Administrative Order to the Navy, pursuant to Section 7003 of RCRA, 42
U.5.C.§ 6973, that required the Navy to

(1) undertake “Interim Measures’ (IM) at the facility to prevent or mitigate threats to human heaith and/or the
environment;

(2) perform a [RCRA Facility investigation (RFi) or Ri] to determine fully the nature and any release of
hazardous wastes, solid wasles and/or hazardous constituents at and/or from the Facility; and

(3) perform a [RCRA Corrective Measures Study (CMS) or FS] to identify and evaluate alternalives for
corrective action necessary to prevent or mitigate migration or releases of hazardous wastes, solid wastes
and/or hazardous constituents at and/or from the Facility.”

EPA's RCRA 7003 Order provides the framework for completing the investigation and remediation of the
former NSWGC-White Oak facility under RCBA. The Order also recognizes that “EPA and the Navy inlend to
integrate the Navy's CERCLA response okligations and RCRA corrective action abligations” at the facility. As
part of this CERCLA integration, the Navy and EPA understand that certain specific documents necessary to
complete response actions al the sites will be prepared in accordance with the NCP and with applicable EPA
guidance.

This ROD addresses the soil at Site 4 and the groundwater underlying Site 4, which is part of Operable Unit 1
{QU-1). QU-1 is detined as the graundwater underlying the eastern half of the former White Qak facility.

2.2.3 Site Investigations

Numerous investigalions have been completed at NSWC-White Oak over the last 18 years. The work from
previous studies and investigations related to Site 4 is outlined below.

Site 4 was identified as a Navy Instatlation Restoration Program (JRP) site in an Initial Assessment Study (IAS)
conducted by the Navy's Navai Energy and Environmental Support Activity (NEESA) in 1984, The purpose of
the 1AS was to identify sites at NSWC-White Oak that would undergo potential environmental investigation.
The IAS included a records search, on-site survey, and site ranking and identified 14 sites as needing further
investigation.

Investigation activities have been conducted at Site 4 since 1987 to meet the requirements of both a CERCLA
Rl and a RCRA RFl. The term "RI" is used throughout this document to refer to the activities of these
investigations. The investigative activities focused on characterizing subsurface soil, groundwaier, surface
water, and sediment at or adjacent to Site 4.

A Confirmation Study Verification Phase for NSWC-White Oak was conducted in 1985 (Malcolm-Pirnie, April
1987). This sludy was performed lo confirm the findings of the IAS and to obtain additional information in
characterizing site hazards.

The study involved the installation of groundwater monitoring wells, the drilling of soil berings in areas of
suspected soil contamination, and the collection of soil, surface water, groundwater, and sediment samples to
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characterize site contaminants. Site contarnination was found in subsuriace soil and groundwater. The study
concluded that sufficient contamination existed to warrant additional study.

In accordance wilh the Code of Maryland Regulations (COMAR Title 26), hazardous waste generators that
stare hazardous waste for longer than 90 days are required to oblain a permit as a treatment, slorage, and
disposal facility (TSDF). Additionally, under the provisions of the Hazardous and Solid Waste Amendments
(HSWA) 10 RCRA, Treatment, Storage or Disposal Facilities seeking final permits are required to initiate
correclive actions for releases of hazardous wastes or constituents from Solid Waste Management Units
(SWMUs). NSWC-White Oak operated under an interim status for on-site sterage of hazardous waste. The
Navy first submitted an application for a final (Part B) permit to Maryland in 1985, and made subsequent
resubmissicns and maodifications. The last permit applicalion was submitted in 1992.

Following the submission of the revised RCRA Part B permit application in 1988, 2 RCRA Facility Assessment
(REA) was conducted by an EPA contractor in 1990 (Kearney/Centaur Division, November 1990). The RFA
identified 97 SWMUs and 19 areas of concern (AOCs) at NSWC-White Oak. All 14 of the [RP sites identified
in the IAS were identified as SWMUs or AQCs in the RFA report. Forty SWMUs were recommended for
further investigation in a RCRA Facility Investigalion (RFI) lo assess the presence and migration of
contaminants of potential concern (COPCs). SWMU 4 is associated with Site 4,

In September 1992, Malcolm-Pirmie completed an AFA review for the Navy that evaluated the applicability of
the general recommendations of the RFA to each individual SWMU. Generally, for those SWMUs that were
being mvestigated under the IRP, it was concluded that the planned level of effort was sulficient to address
polential impacts from each SWMU. It was also concluded that some level of sampling would probably be
required for the SWMUs and AQCs that were recommended for an BF| or verification sampling.

An Rl was conducted al NSWC — White Qak in two phases belween January 1989 and March 1992 (Malcoim-
Pirnie, Oclober 1992). The Rl was conducted to further ¢characterize hazards associated with the identified
sites and to aid in the developmant of remedial action plans for each. The Rl involved the placement of
additional groundwater monitoring wells at all sites; collection of surface and subsurface soil, sediment,
surface waler, and groundwater samples throughout the areas of investigation; collection ¢f ecological data at
all sites; and completion of slug tests and aquifer pumping tests at Site 4.

The results of the RI confirmed the presence of contamination at Site 4. The analytical data were used in the
calculation of potenlial risk, based on exposure to groundwater. The calculated risks were determined to be
high enough to support the development of an FS lor the site. A draft FS completed by Malcolm-Pirnie in 1993
{Malcolm-Pirnie, March 1993) cutlined the proposed remedial strategies for the site. The £S evaluated the
previous site characterization data to determine the most effective means to reduce environmental hazards at
NSWC-White Ozk.

A Design Verification Study was conducted in 1995 to prepare remedial designs for Sites 2, 3, 4,8, 9, and 11.
Aclivities associated with the Design Verificalion Study included record reviews, terrain conductivity surveys,
lest pit excavatian, and subsurface soil and sediment sampling. The resuits of the activities were then used to
develop remedial design plans for the six IRP sites. Two reports were issued addressing the vanous findings
of the study: a final report was issued for Sites 8, 9, and 11 and a dralt report was issued for Sites 2, 3, 4, and
g (HNUS, June 1995).

During 1995, in conjunction with the Design Verification Study, a wetlands delineation and forest stand
inventory were conducted for Sites 2, 3, 4, 7, 8, 9, and 11. The delineation was performed in accordance with
the delineation criteria in the 1987 U.S. Army Corps of Engineers (USACOE) Wetlands Delinealion Manual.
Wetland areas were identified within or adjacent to five of the seven IRP sites investigated, including Site 7,
however none were identified at Site 4 (HNUS, August 1995).

The Base Realignment and Closure Act of 1990 (BRAC i) directed the Secretary of Defense to close or
realign those installations recommended by the BRAC commission. The Cammunity Environmentai Response
Facititalion Act (CERFA) of 1992 directed federal agencies with jurisdiction over certain real property to
lerminate federal government operations and to identify "uncontaminated” parcels of the real property. In
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1995, NSWC-White Oak was selected for closure on the BRAC IV list. A Phase | Environmental Baseline
Survey (EBS} was conducted by EA Engineering Science and Technology (EA) to assess lhe existing
environmental informalion 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 compfiance with requirements of CERCLA 120(h),
applicable state and real estate jlaws, compliance programs, and the Depantment of Defense (DOD) policy
Environmental Requirements for Federal Agency-to-Agency FProperty Transfer at BRAC instaflations. The EBS
was tinalized and submitted in April 1996 (EA, April 1996).

An investigation to characterize background soil, sediment, groundwater, and surface water qguality was
performed in the fali of 1897. A final background report was published in 1998 (TTNUS, December 1998).

A facility-wide groundwater investigation was compeled in the spring and 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 of the base proposed for
reuse. The groundwater quality was similar to that found during previous studies (B&R Environmental,
September 1997).

Also in 1997, a site investigation (Sl) was conducled at Site 46 10 investigate the nature and extent ol
chiorinated VOCs detected in this area which is situated immediately downgradient of Site 4. (see Figure 2-2).
This investigation involved the installation of nine permanent and one temporary monitoring wells, the
sampling of these and cther existing wells, and the sampling of surface water and sediment in the streams
surrounding the Site 46 area. A final Site 48 S| report was release in 1998 (TTNUS, November 1998).

An RFI1 was conducled for the immediate area around Site 4 (and five other sites) that further characterized
the nature and extent of contamination in soil and groundwater at Site 4 (TTNUS, October 2000). The RFI
concluded that elevated risks were present from exposure to Site 4 scil contaminated with ¢hlorinated VOCs,
most notably trichloroethene (TCE) Addilional groundwater data were obtained in 1999 during four rounds
(January/February, April, July/August, and October) of sampling and analysis of groundwater from numerous
wells lhrough White Oak, including 26 of the wells that existed at and around Site 4 at the time. Data from this
investigation are presented in the report titled Addendum Rounds 1, 2, 3, & 4 Groundwater Data, RCRA
Faciiity investigation for Sites 2, 3, 4, 7, 8, & 9 (TTNUS, April 2000). Groundwater samples were analyzed for
volatite organic compounds (VOCs), semi-volalile organic compounds (SVOCs), peslicides and
pelychlorinated biphenyls (PCBs), explosives, and inorganic compounds. Results provided data for within-weil
comparisons over time.

Beginning in 1994 and centinuing through the present day, the US Army has also been conducting
groundwaler sampling on the Army property located downgradient of both Sites 4 and 46 to evaluate the
impacts from Site 4 as well as from a former petroleum product release from an Army facilily. The Army has
installed eleven monitoring wells on their property. Samples from groundwater wells and from sediment and
surface water in several downgradient streams; have been collected at least annually to date since 1996, and
results are documented in annual or semiannual reports.

EPA collected two rounds of sail, surface water and sediment samples in 1998 and 1399 from private and
local park commission properties located downgradient of sites 4 and 46 to characterize any impacts from
releases from the NSWC-White OQak and the Army property.

The resuits of the groundwater investigalions up through 1999 indicated a potential connection between Sile 4
and the contamination observed in the groundwater at Site 46, the Army property and private property
downgradient of the Army.

Two residential wells had been in use on the private properlies situated between the Army property and the
bounding streams (Paint Branch and the Floral Drive stream). These two wells have been sampled regularly
since 1998. Risk assessments were performed by EPA in 1998, On the basis of the results of the samples
and the risk assessment it was determined thal there are no unacceptable risks to the use of water from the
lwo private wells. Both propenies are now on public water supply and the wells are abandoned.
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Data also indicated some intermingling of contaminants from Site 7 (explosives compounds) with those from
Site 4. The groundwater impacted by Site 4 {and Site 7) was investigated further between 1999 and 2001 as
part of the QU-1 Rl (CH2M HILL, August 2002), OU-1 includes groundwaler beneath IR sites in the eastern
portion of White Qak, including the Site 46 area, the Army property, and the bounding streams located both on
and off the U.S. government property {See Figure 2-2). OU-1 was designated by the BRAC Cleanup Team
(BCT), consisting of the Navy, EPA and MDE, to allow tor a more complete understanding of the nature and
extent of groundwater confamination in this part of the facility. The OU-1 8] focused groundwater
contamination characlerization on two primary areas: (1) defining the boundaries of the groundwater
contaminalion within OU-1 including developing and confirming a groundwater conceptual model thal
suggested that the surrounding streams act as barriers to groundwater migration, and (2} determining if a
connection exists between the groundwater contamination at Site 4 and that observed further downgradient at
Site 46. The investigation included the installation of 62 temporary and 42 permanent monitoring wells, and the
collection of surface water samples from Paint Branch, West Farm Braneh, the Floral Drive stream, the
Building 500 Outfall stream, and the Site W swale stream. The OU-1 Rl conciuded that the streams do acl as
hydrologic boundaries and that the VOC-contaminated groundwater plume present within Site 46 and the
Army property is emanating from Site 4. The OU-1 R} also included a baseline human heallh risk assessment
for the groundwater and surface water.

An FS was conducted for QU-1 in 2003 (CH2M HILL, June 2003). The FS included an evaluation of remedial
alternalives for Site 4 soil and Site 4 groundwater. As parl of the FS process, four temporary and three
permanent wells were installed in the immediate vicinity of the Site 4 disposal area to provide data for better
evaluating remedial aliernatives, and to determine if contamination has migrated into the bedreck beneath the
siie. The area of the Site 4 groundwater plume, and the existing monitoring well network, is shown in Figure 2-
3.

2.2.4 Soil Removal Action

Based on the soil contamination found at Site 4 resulting from the disposal of wastes, the Navy decided to
conduct a removal action at Site 4. Data collected during the Design Verification Study were used to planthe
removal action. These included data from subsurface soil sampling, groundwater sampling, a soil gas survey,
and a geophysical survey to define the extent of the removal action at the site. Following the compiletion of the
Design Verification Report, an Action Memorandum was prepared that addressed the excavation of waste and
soll at the site. The Action Memorandum was made available for public review and comment between
February 17, 1999 and March 18, 1999.

A soil removal action was conducted at Site 4 in the summer of 1899. During the removal action,
approximately 23,000 tons {18,000 cubic yards) of contaminated soil and solid waste were removed and
transported to a municipal solid waste landfill for disposal, An additional 187 tons of seil contaminated with
PCBs were excavated and disposed at a hazardous waste landfill in accordance with federal reguiations. The
goal of the removal action was to remove soil with contaminant concentrations in excess of industrial land-use
risk-based standards. During the removal action, excavation proceeded until no trash was visible and no
organic vapors were detected. Verification samples were collected throughout the duration of the removal
action and at the completion. The cleanup goals, based on industrial use standards, were met. Following
completion of excavation and verification sampling, Site 4 was back-filled with clean soil and returned to
grades similar to that which existed prior to the removal action. Grass cover was eslablished on the area.

Veritication samples were collected and a post-removal action report was prepared to document post-removal
condilions (TTNUS, October 1999). Data from these samples were also used to conduct a human health risk
evaluation of the soll remaining after the removal action (TTNUS, January 2003).

The FS for CU-1 groundwater {CH2M HILL, June 2003} also included additional sampling of the deep
subsurface soil remaining at Site 4 aller the 1999 removal action, in order to determine if the soil still
represented a source of contamination to groundwater via leaching. The F8 concluded that the soil between
approximately 17 and 30 feet below ground surlace (bgs) across an area of 8,000 square feet, contained
concentrations of TCE, and 1,1,2,2-tetrachloroethane (PCA) that represent potential continuing sources of
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groundwater contamination. This amounts to a total of approximately 3,800 cubic yards of contaminated soil
The groundwater table is encountered at depth of approximately 30 to 32 feet.

2.2.5 Groundwater Interim Actions

As a result of the findings from the various groundwater investigations, three interim measures were
implemented to address contamination in the Site 46 area and on the Army properly downgradient of Site 4. A
groundwater extraction trench and treatment system (air stripper) was constructed near the government
property line in 1998 to intercept the VOC plume and prevent contaminated groundwater from migrating ofisite
and discharging to the Site W Swale stream (See Figure 2-3). The treated water is monitored and is
discharged to the Site W Swale stream. In 1999 a system of three groundwater extraction wells was installed
further upgradient in this VOC plume in order lo reduce contaminant concentrations and contain contaminated
groundwater closer to the source, This system was enlarged to six wells in 2000, The groundwater extracted
by the wells is treated in the same air stripper as is the waler from the extraction trench.

An air stripper was also added to the storm water outfall for the Army Building 500 area by the MNavy in 1927.
The storm water system in this area is constructed below the water table, and thus it inadvertently coliects
groundwater containing VOCs. Prior lo treatment in the air slripper, the water is passed through an oil water
separator that was installed by the Army to remove petroleum product from an unrelated release at Building
500. The treated effluent from the storm water system is discharged to the Building 500 Outfall.

2.3 COMMUNITY PARTICIPATION

in accordance with Sections 113 and 117 of CERCLA, 42 U.5.C. Sections 9613 and 89617, the Navy, in
conjunction with EPA, issued a Proposed Plan on Juns 24, 2003 that presented the preferred remedy for
Site 4 groundwater and sail. The Proposed Plan for Site 4, and the Rl and FS tor OU-1 (including Site 4},
became available for review by the public at that time and are among the documents that comprise the
Administrative Record file for NSWC-White Oak, which is maintained at Naval Facilities Engineering
Command {(NAVFAC} Washington, at the Washington Navy Yard, Washington D.C. In addition, the Proposed
Ptan far Site 4, and the Rl and F$S for QU-1 (including Site 4} and other documents relevant to the remedy
selection for Site 4 groundwater and soil were made available to the public in June 2003 in an information
repository for NSWC-White Oak that is maintained at the Montgomery County Public Library, While Oak
Branch in Silver Spring, Maryland. The notice of the availability of these documenis, the public comment
period, and a public meeting was published in the Washingion Poston June 19, 2003, and in the Silver Spring
Gazelte, College Park Gazetite, and Burtonsvifle Gazelte on June 18, 2003. The public comment period was
held from June 24, 2003 to July 24, 2003, and a public meeling was held on July 8, 2003. Additional
community involvement is detailed in Section 3.0.

2.4 SCOPE AND ROLE OF RESPONSE ACTION

Although the NSWC-White Qak facilily is not on CERCLA's Nalional Priorities List (NPL), in its response
actions at the Site, the Navy has been guided by the NCP provisicns pertaining to remediat actions. Section
300.430(a) (1}ii){A) of the NCP, 40 C.F.R. Section 300.340(a){1)(ii}(A} provides that CERCLA NPL siles
“should generally be remediated in operable units when early actions are necessary or appropriate to achieve
significant risk reduction quickly, when phase analysis or response is necessary or appropriate given the size
or complexity of the site, or to expedite the completion of the total cleanup.” This ROD for Site 4 groundwater
and soil is the eighth prepared for sites at NSWC-White Oak.

In-situ enhanced reductive dechlorination combined with institutional controls, long-term monitoring and the
conlinued operation of the existing interim groundwaler extraction and treatment system, is selected for
groundwater at Site 4 1o protect human health and the environment. Scil vapor extraction is the selected
remedy tor soil at Site 4, to remove any potential continuing source of groundwaler contamination.
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2.5 SITE CHARACTERISTICS

2.51 Physical Setting

The former NSWC-White Qak is located approximately 5 miles northeast of Washington, D.C., near the
boundary between the Piedmont and Coastai Plain physiographic provinces The facility lies in gently rolling
terrain. The topographic expression of the area is typical of a deeply incised, dendritic stream channel pattern.
Paint Branch and its tributaries dominate iocal drainage patlerns.

The highest elevation of NSWC-White Oak is approximately 398 feet above mean sea level (msl). The lowest
elevalion is roughly 145 feet above msl. The terrain of the western portion of the facilily slopes generally
eastward toward Paint Branch wilh about 3.5 percent grade. Similar grades are encountered in the eastern
portion of the facility, bul slopes are more generally southward or are locally influenced by proximity to Paint
Branch and its tributary drainages. Near stream channels, the ground slopes increase to as much as
65 percent. Site 4 is relatively flat and surrounded by a rising slope to the east, south and west. There are no
surface water features near the former burial pits. Surface water runoff from on, and around the immediate
vicinity of the site, flows toward the center ot the site and infilirates the soil overlying the area of the former
burial pits and migrates into the subsurface soils.

The subsurface geology of Site 4 is illustrated in Figure 2-4. The three primary stratigraphic units underlying
the former NSWC - White Oak in the Site 4 area are the Coastal Plain sediments, saprolite, and bedrock. The
Coastal Plain deposits are silty sand, sand and gravel underlain by clayey sand with gravel on silt. Resuits of
the surface geophysical survey and soit borings indicate Coastal Plain deposits vary between 50 and 100 It
thick throughout the majority of Site 4 and OU-1 but abruptly reduce in thickness near the streams, and are
completely weathered away in the major stream valleys. Furthermore, the deposits are thickest in the northern
portion of the site and thin in a southerly direction. Site data also show the Coastal Plain/saprolite contact to be
an undulating surface,

The saprolite forms on the upper surface of a crystalline bedrock schist. It grades from a micaceous siit or siity
sand with varying amounts of clay and schist fragments to a severely weathered schist with relief texture; it
varies in thickness from 5 to 55 feet (and possibly greater). The competent bedrock is primarily a garnet
schist; however, in the borings for the deep wells interbedded guartzites were observed.

2.5.2 Conceptual Site Model

Figure 2-5 provides the conceptual site model (CSM) for exposure of human receptors to soil and
groundwater. The CSM illustrates contaminant sources, release mechanisms, exposure pathways, migration
routes, and potential receplors and provides a basis for the risk assessments summarized later in this ROD
and, as a result, the basis for necessary response actions.

Human receptors evaluated for exposure to groundwater include: present and/or future construction workers,
and potential future child and adult residents.

Receplors evaluated for exposure to Site 4 soil include: present and/or fulure industrial workers, maintenance
workers, construction workers, adult recreational user, adolescent trespasser, potential future day-care-center
child and potential future child and adult residents.

Although use of the groundwater as a residential drinking water source is not reasonably anticipated, this
potential use was still evaluated to determine whether land use controls (LUCs) would be needed. Current and
potential future land and resource uses are discussed further in Section 2.6. Polential risks to human health
are identified in Section 2.7.1.

Ecological receptors were evaluated for exposure to Site 4 soil as part of the base-wide ecological risk
assessment. Ecological receptors on the property would not be directly exposed to groundwater at Site 4.
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While TCE, 1,1,2,2-PCA, RDX and HMX were detected in the surface water in one or more of lhe lollowing
surface water bodies: the Floral Drive stream, the Site W Swale stream, and the Buiiding 500 Slorm water
Outfall, they were not found to be present anywhere at the Site above the risk-based screening levefs for
human health or ecological risk, and therefore, risks (o receplors were not evaluated for this media.

Neither the sediment nor surface waler are considered media of concern for Site 4 and have not been
addressed further in lhe risk assessment or FS for Site 4.

2.5.3 Nature and Extent of Contamination

The Rifor OU-1 (CH2M HILL, August 2002) presents a complete set of data and graphics defining the nature
and extent of soil and groundwater contamination throughout the OU. Data from sampling activities at Site 4,
between 1999 and the present, were used lo assess the extent of soil and groundwater contamination that
exceed preliminary remediation goals (PRGs). The nature and extent of contamination at Site 4 can be
summarized as tollows:

» The source cof TCE and 1,1,2,2-PCA contamination was waste and contaminated soil in the Site 4
chemical disposal area. The vast majority of this waste was excavated in 1989, but a layer of
contaminated soil still remains from a minimum depth of 14 feet below the current ground surtace
extending to the water table at about 32 feet bgs. TCE and 1,1,2,2-PCA concentrations in this soif dc not
present an unacceptabie risk to receptors from contact with the soil, but do represent a conlinuing source
of groundwater contamination.

s The conlaminated soil and waste has resuited in a plume of contaminaled groundwater that extends from
Site 4, approximately 3,300 feet to where the groundwater discharges into several surface water streams

+ Other contaminants (benzene, toluene, explosives, perchiorale) have been detected in discrete areas of
the TCE/,1,2,2-PCA plume. These contarinants appear to have originated from other known sources
(Sile 7, and a former gasoline UST at the centrifuge in Site 46).

*» While Site 4 reiated contaminants have been detected in the receiving surface water streams, the
concentrations are below risk-based screening levels for all applicable exposure roules,

« No site related contaminants have been detecled in sedimenls in the receiving surface waler streams.

Soil and groundwater contamination are discussed in more detail in the foliowing sections.

2.5.3.1 Soil

Contaminated source materials (soil and buried waste) were excavated at Site 4 as part of a non-time critical
removal action conducted in June through August 1999. The excavalion exiended to a depth of 27 ft below the
former ground surface in many locations. The area was then backfilled with up to approximately 20 [t of clean
fili, lowering the ground surface by as much as 7 It in many areas. The objectives of lhe removal action were
lo excavate soil and solid waste to eliminate human heaith risk to future land users based on an industrial
land-use scenario. The removal action goals used for the excavation were based on risk from direct contact
with soil and were not necessarily prolective of groundwaler. Therefore, there is concern that soil
contamination (specifically with TCE and 1,1,2,2-PCA) still is present at concentrations that represent a
potential source of groundwaler contamination through leaching.

Confirmation samples collected from the bottoms and side walls of the excavation; indicated that PAHs, TPH,
and VOCs, namely TCE, remained in the soil at depths of approximately 14 feet below the currant ground
surface. Of these contaminants only TCE was also present in the groundwater at concentrations that exceed
the PRGs. PAH contaminated soils remain in-place primarily in the northern half of the excavation (Burial Area
1 - See Figure 2-6), although several spots in the central and southern part of the excavation (Burial Area 2)
also contained delectable concentrations. The concentrations of TPH in soil sampies ranged irom 170 mg/kg
on the baltom of the Burial Area 1 excavation to 5,800 mg/kg on the bottom of the Burial Area 2 excavation.
TCE was only detected in soil samples from the bottom of the excavation in Burial Area 2.
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Additional soil sampling was performed within Burial Area 2 in September 2001, May 2002, and January 2003,
to better define the extent of VOCs in soil; that may represent a continuing source of groundwater
contamination above PRGs. These data are presented in Tables 2-1, 2-2, and 2-3 respectively. Boring
iocations are shown in Figure 2-6 In general, detectable soil contamination was encountered beginning at
depths of approximately 14 fl and extending to the water lable. The maximum concentration of TCE detected
was 59,000 plg/kg in boring 0458403 at a depth of 32 to 34 ft. The maximum concentration of 1,1,2,2-PCA
detected was 830 ug/kg in boring 04SB302 at a depth of 18 to 20 ft. Figure 2-6 presents the average
concentrations ot TCE and 1,1,2,2-PCA at each boring location The averages were calculated throughout the
depth of the boring. Figure 2-6 also delineates the extent of soil contamination above the proposed PRGs. The
procedures used to determine average concentrations and delineate the extent of contamination are
discussed in the FS for OU-1.

Figures 2-7 and 2-8 are cross-sections depicling the vertical distribution of TCE and 1,1,2,2-PCA
contamination in the subsurface soil. The cross-section transects are shown in Figure 2-8. The vertical extent
of TCE and/or 1,1,2,2-PCA contamination extends from 14 {t bgs to the groundwater table approximaiely 30 to
34 ft bgs. However, the bulk of contamination seems to be located within a 12 to 15 ft thick layer of medium to
course sand and gravel belween 14 to 28 ft bgs

it should also be noted that retatively high levels of TPH, both diesel (DRO) and gasoline (GRO) range
organics were detected in the subsurface soil. The maximum DRO concentration was 500 pg/kg and the
maximum GRO concentration was 200,000 ug/kg.

2,532 Groundwater

Groundwater contamination originaling from Site 4, and possibly some smaller sources within the Site 46 area
have created a dissolved-phase plume that extends from Site 4 in the north to Paint Branch and the Floral
Drive stream, the hydrogeociogic discharge boundary, in the south. The southern limit ol the contamination is
where low levels of TCE and other chlorinated solvents and explosives were detected in seeps and monitering
wells near Paint Branch and the Flora! Drive stream. Concentrations of VOCs, several explosives compounds,
and iron are present in this plume at levels that require remediation in order to meet the preliminary
remediation goals, This area is shown in Figure 2-3.

The dissoived-phase groundwater contamination scuth of Sites 4 and 7 cccupies an area that varies belween
about 500 ft and 1,500 ft wide {(averaging about 800 It wide) from east to west and extends about 3,300 ft
downgradient (south) from Site 4. Figure 2-3 shows the approximate extent of the groundwater plume in
Ceastal Plain groundwater based on a compilation of site data from 200C o present. The plume of
contamination is generally defined by groundwater containing TCE at concentrations greater than 5 pg/L, the
maximum contaminant level (MCL) for TCE. The plume contains several other VOCs and several explosives
compounds, but these compounds typically are only found in areas where TCE is also present above its MCL.
The COCs in this area, and maximum concentrations found since the 1998 removal action at Site 4 consists
of (in order of prevalence):

TCE—4,300 pg/L

1,1.2,2-PCA—317 ng/L

Vinyi chloride—73 pg/l.

Cis-1,2-DCE—402 g/l

1,2-DCA—285 ng/L

2-amino-4,6-DNT—0.8 ug/L
4-amino-2,6-DNT—1.0 ng/l

lron—38,500 ng/L

Benzene—1,710 ug/l. (detected in one well)
Toluene—2,490 ng/l. (detected in one well)

L] L ] L L ]

Perchlorate has also been detected in wells within this area, with a maximum detected concentration of 76
ug/L. Concentrations of total VOCs in excess of 500 ug/l are found only in wells north {upgradient) of the
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centrifuge extraction wells {(see Figure 2-3).

Groundwater in the immediate foolprinl of the former burial area at Site 4 (i.e. the source area} has been
sampled on numerous occasions both before and after the 1999 scil removal aclion. Pre-removal action
resulls indicale that Site 4 is a source of groundwater contamination of chlorinated VOCs, primarily TCE and
1,1,22-PCA.

Prior to the removal action, maximum groundwater concentrations delectad in a shallow weli localed in the
center of Burial Area 2 (04GW 102) contained TCE at the 11,000 pg/L, 1,1,2,2-PCA at 300 pg/i, cis-1,2-DCE
at 8,000 ug/L, 1,2-DCA at 20 ug/L, and vinyl chloride at 70 pg/l.. This well was screened across the water
table. A paired well (04GW 103), which was screened at lhe botlom ol the Coastal Plain deposits, contained
TCE at only 10 pg/L.

Groundwater sampling has taken place within the former Burial Area 2 footprint on three cecasions since the
removal action to evaluate lhe effecis of lhe action and to determine if the groundwater and/or saturated soil at
Sile 4 represent a conlinuing source of contamination to the groundwater. Wells 04GW301 and 04GW203
were constructed to replace wells 04GW 102 and 04GW 103 respectively (which were damaged during the
removal action). The concentration of TCE in the groundwater in lower portions of the Coastal Plain aquifer
continue to be relatively low, ranging from 0.56 ug/L lo 104 ug/L, while concentrations in the upper portion of
the aquiler have increased from 21 pg/L in May 2002, o 1,200 g/l in February 2003 and to 4,300 ug/L in May
2003.

Approximately 200 feet south (downgradient) of the source area, at wells 04GW30 and 04GW 105, this vertical
distribution ffip-flops, (i.e. the higher TCE concentralions are detected in the lower portions of the Coastal Plain
aquifer), presumably because clean water infiliration from rainfall pushes the contaminated groundwater down.
in January 2003 a bedrock well (04GW302) was installed next to wells 04GW50 and 04GW 105 1o define the
vertical extent of contamination. The results from lhis well indicated that there is no VOG contamination in the
bedrock. Detected concentrations from September 2001, May 2002, February 2003, and May 2003 are
presented in Tables 2-4, 2-5, 2-6 and 2-7 respectively.

From the source area, groundwater flows lo the south-scutheast with a hydraulic gradient estimated at 0.012
(1l between Site 4 and tha vicinity of Building 500 and 0.073 ft/il between the vicinity of Building 500 and Paint
Branch. The geometric mean of hydraulic conductivity for the Coastal Plain deposits is 2.8 {t/day (CHZM HILL,
August 2002). Groundwater flow velocily ranges between 50 and 300 ft per year, with the higher velocities
present where lhe gradients are steeper.

Contamination is believed tc be limited Lo the Coastal Plain hydrogeologic unit within the majority of the
Sites' 4, 7 and 48 plume. This conclusion is based on the lower hydraulic conductivity of the saprolite
compared to the Coastal Plain deposits (allowing it to at least impede flow and migration downward into the
bedrock), the absence of contamination in bedrock wells in the vicinity of Sile 4 {well 04GW302) and Building
500 {wells C-14, C-15, and well nest 46GW213S, M and D), and the absence of contamination in wells
screened in the saprolite downgradient of Site 7 (well 07GW201). Therefore, for the purposes of evaluating
remedial maasures, only contamination in the Coaslal Plain hydrogeologic unit was considered. However, in
the vicinity of the southern limit of the Coastal Plain deposits {near the bounding streams) and under natural
flow conditions, the contaminated groundwater flows through the saprolite and bedrock (and then flows
through fractures into Paint Branch); discharges from seeps onto the ground surface and then into small local
streams; or discharges into the Floral Drive stream.

As discussed in Section 2.2.5, there are three existing interim facilities for containing and remediating
groundwater contamination within this plume. These collection facilities intercept contaminated groundwater
that otherwise would have discharged 10 seeps, swales, the lower reaches of the Floral Drive stream or Paint
Branch. The locations of these systems and their appreximate groundwater capture zones are shown in
Figure 2-3.

No significant trends in groundwaler contaminant concentrations have been observed in the plume with the
l[ollowing exceplions, which are discussed further in Section 2.5.3.3:
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» Wide fluctuations have been observed in the TCE concentrations in the vicinity of the former Site 4
disposal area.

« Significant decreases of TCE concentrations have been observed in the areas downgradient of the interim
extraction systems.

A preliminary evalualion of natural attenuation processes in this plume was conducted as part of the Rl for
OU-1 {CH2M HILL, August 2002). The study looked for the two lines of evidence in EPA guidance that might
suggest that natural attenuation is taking place.

The first line of evidence shouid show that contaminant plume has stabilized or is shrinking in size. TCE
conlaminant concentrations appear to be stable in the downgradient portion of Lhe plume as is evidenced by
the consistent concentrations of TCE observed in the centrifuge extraction wells, but there is no observable
shrinkage of the plume. The second line of evidence relies on observable changes in groundwater chemistry
that occur during biodegradation. Daughter products of TCE and 1,1,2,2-PCA, namely ¢is-1,2-DCE, trans-1,2-
DCE, vinyl chioride, and ethene, have all been detecled in groundwater in locations in the plume, which
supports their provenance from TCE and 1,1,2,2-PCA. In addition, nitrate and sulfate reduction and chioride
and methane production suggest that anaerobic degradation of chlorinated hydracarbans is occurring in the
groundwater system impacted by the plume.

This evaluation concluded that biadegradation of chlorinated hydrocarbons in graundwater through reductive
dechlorination and ¢cometabolism is likely to have occurred and, in some cases, is continuing to cccur to some
degree. However, the fact thal TCE and 1,1,2,2-PCA are still the predominant contaminants at the
downgradient edge of the plume indicate that the current rale of degradation is inadequale to sufficiently
remediate the plume. Additionally, it appears that the biological activity is limited by an inadequate supply of
carben. The current primary mechanisms for attenuation are more likely dilution, adsorption, and dispersion,
rather than biodegradation

2.5.3.3 Recent Findings

The most recent data available during the preparation of the FS for OU-1 and Site 4, which were collected in
May 2002, indicated that the highest groundwater concentralions emanating from Site 4 are no longer located
immediately beneath the former burial area. This observation, together with the fact that groundwater
contamination at Site 4 is limited to the upper portion of the Coastal Plain groundwater, lead to a conclusion
that the vast majority of the source of contamination is no longer present at the former burial area and that
there is very little if any residual contamination below the water table at Site 4 (i.e.. any continuing source is
limited to the scil above the water table), and that the contamination in the groundwater at Site 4 is strictly in
1he dissolved phase.

More recent data from February and May 2003, have shown significant increases in the TCE and 1,1,2,2-PCA
concentrations in the shallow groundwater directly beneath Site 4. While this increase is possibly due to a
significant rise in the water table since May 2002 (e.g.: the water table has risen more than 14 feet into the
fayer of contaminated subsurace soil), it indicates that there now is likely lo be significant residual
contamination below the water table that warrants a revision to the preferred alternative identified in the
Proposed Plan.

Groundwater data collected since the interim groundwater exlraction systems were installed in approximately
2000 shew significant decreases in TCE concentrations in the wells located downgradient of these systems.
TCE concentrations in wells downgradient of the cenltrifuge extraction wells have declined between 75 and
100 percent. TCE concentrations in the wells downgradient of the Site W swale extraction lrench have
declined about 8O percent,



2.6 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

Site 4 former burial area consists of an open bowl-shaped field approximately one acre in size. The area
surrounding the field to the east, wesl and south is wooded property owned by GSA. The property bounding
the site to the nenh is an industrial property formerly operated as a sand and gravel quarry. The land overlying
the groundwater plume originating at Site 4, and extending south to Paint Branch, consists of federai land
owned by GSA and the U.S. Army, and several private properties along Paint Branch and the Floral Drive
stream {See Figure 2-3).

The GSA, which owns lhe property overlying the groundwater containing the highest concentrations of
comaminants, has no immediate plans to use this area. The Army property is currently being used for
industrial purposes.

The private properties overlying the far southern extent of the plume cover approximately 16 acres, There are
no drinking water supply wells located on these properties and ali of the properties are provided with water
from a public source. Groundwaler al Site 4, and throughout the former NSWC White Qak, is not used as a
potable water source at this time and is unlikely to be used tor such purposes in the future. Water for the
current and future occupants of the former NSWC-White Oak and the surrounding properties is (and is
expected to continue to be) supplied by a local municipal water authority. Local ordinances prevent the
installation of new private potable supply wells withoul a permit.

Nonetheless, for the purposes ol Ihe site assessment, the site was evalualed assuming the possibility of
residential use for the entire area including the use of the groundwater as a primary drinking water source.

2.7 SUMMARY OF SITE RISKS

The baseline risk assessments estimate the risks the site would pose if no action were taken beyond the
source removal already completed. it can provide the basis for taking action and identifies the contaminants
and exposure pathways that need to be addressed by a remedial action. it can alse be used ‘o support a
determination that no additional remedial action is necessary to protect human health and the environment.
Both ecological and human health baseline risk assessments were conducted to evaluale risks from Site 4
contaminants. The ecological risk assessment was conducted on a facility-wide basis, and results as they
relate to Site 4 are discussed in Section 2.7.4. Baseline human health risk assessments {(BHHRA) were
conducted separately for Site 4 soil (in the Addendum-Human Health Risk Evafvation for Post-Removal Soit,
Site 4 ~ Chemical Burial Area, Tetra tech NUS, January 2003) and the Site 4 groundwater (in the Remedial
investigation for Operable Unit 1, CH2M HILL, August 2002). As discussed in Section 2.5.2, surface waler and
sediment have been shown not to have been impacted by releases from Site 4 at concentraticns above risk-
based screening criteria. The basis tor this conclusion is provided in the Rl for OU-1.

This section of the ROD summarizes the results of ihese baseline risk assessments. The human health risk
assessments contain evaluations of all chemicals (or contaminants} of potential concern {COPCs) [alternately
referred to as potential chemicals of concern (PCOCs) in some site reports] and exposure pathways, including
some that were later determined to not pose unacceptable risks to human health. COPCs are thase chemicals
that are idenitified as a potential threat to human health after an initial screening and are evaluated further in
the baseline risk assessment. COPCs are identified by comparing soil, groundwaler, surface water, and
sediment contaminant concentrations to risk-based screening levels based on direct contact with the
contaminated media. Soil concentrations are also compared to leaching to groundwater screening levels
Chemicals of concern (COCs) are a subset of the COPCs. COCs are identitied as chemicals in an
environmental medium {e.g., soil or groundwater) needing to be addressed by a response action hecause they
exceed risk-based remediation goals or drinking waler standards {i.e.: MCLs), or if concentrations in the soll
exceed site-specific leaching-to-groundwater criteria developed by site-specific modeling.

No COCs were identified for Site 4 soil under post-removal action conditions based on direct exposure to soil.
However, two compounds were identified as COCs in 50i! by the site-specific leaching model because they
represent possible continuing sources of groundwater contamination. As a resuit, action is warranted for the
soil to protect human health. Several COCs were identified in Site 4 groundwater; therefore, aclion is
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warranted for the groundwater to protect human health. No unacceptable risks to the environment were
identified for any media.

The following subsections summarize the various risk assessmenls conducted for Site 4 media. Because risks
presented by contaminated soil and groundwater were evaluated in separate reports, they are presented
separately here.

2.7.1 Baseline Human Heaith Risk Assessment Process

2.7.1.1 COPCs

The selection of COPCs is a qualitative screening process that idenlifies those site-related chemicals in the
risk assessment that may add to overall potential risks,

The COPC selecticn process was conservalive to ensure selection of the constituents comprising the great
majority cf the potential risk associated with the site. The maximum detected concentration of each constituent
in each medium was compared 10 a screening value to select the COPCs for the media If the maximum
concentration of a constituent exceeds the screening value, the constituent was selected as a COPC and
retained for the risk evaluation. The COPC screening levels were based on EPA Region Ili risk-based
concentrations (RBCs) (EPA, 2002) for residential iand use considering both cancer and non-cancer risks.
The EPA Regicon lil RBCs were developed using protective default exposure scenarios suggested by EPA
(EPA, 1991) and the mcst current available reference doses (RID) and cancer slope factors (CSF) (EPA,
2002). Chemicals eliminated from [urther evaluation at this step are assumed 1o present minimal risks to
potential human receplors.

2,7.1.2 Exposure Assessment

The exposure assessment defines and evaluates the type and magnitude of human expasure to the
chamicals prasent at, or migrating from a site. The exposure assessiment is designed to depict the physical
setting of the site, identify potentially exposed populations, and estimate chemical intakes under the identified
exposure scenarios. Actual or potential exposures are based on the most likely pathways of contaminant
release and transport, as well as buman activity palterns. A complete exposure pathway has three
components: a source of chemicals that can be released into the environment, a routé of contaminant
transport through an environmental mediurm, and an exposure or contact point for 2 human receptor.

A human health exposure assessment defines and evaluates, quantitatively or qualitatively, the type or
magnitude of human exposure to COPCs identified in environmental media at a site under investigation. The
potential human receplors evaluated for exposure to scil and groundwater at Site 4 are identified in Section
2.5.2. Reasonable Maximum Exposure (RME) and Central Tendency Exposure (CTE) risk were evaluated for
each receptor. The RME scenario represents the highest level of human exposure that could reasonably be
expected to occur, and the central tendency exposure ({CTE) scenario portrays the average human exposure.

Palhway-specific information for these receptors, such as the values of exposure parameters used to quantify
exposure, are presented in the Rl for OU-1 (groundwater) and the Addenduni-Human Health Risk Evaliation
for Post-Removal Soif for Site 4 (soil).

The exposure point concentration (EPC), which is calculated for COPCs only, is a reasonable maximum
estimate of the chemical concentration that is likely to be contacted over time and is used to calculate
estimated exposure intakes. The 95 percent upper confidence limit (UCL), which is based cn the distribution of
a data set, is considered to be the best estimate of the exposure concentration for data sets with 10 or maore
samples. The methodology for calculating the 95 percent UCLs is presented in the RI for OU-1. The 95
percent UCL for each PCOC was used as the EPC for both soil and groundwater because the data set for
each media consisted of more than ten samples.
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2.7.1.3 Toxicity Assessment

This section provides the methodologies for the characterization of the potential human health risks
associated with the potentiai exposure lo media al Site 4. The toxicity assessment identifies the potential
adverse health effects in exposed populations. Toxicity values approved by EPA are used to characterize the
potential risk.

The loxicity value used to evaluate carcinogenic effects is the CSF. The CSF is an upper-bound estimate of
the probability that a person will develop cancer over a lifetime based on a given dose. It is based on dose-
response data from human and/or animal studies. At this time, siope factors are not available for the dermal
route of exposure. Thus, the dermal slope faclors used in the assessment have been extrapolated from oral
values An adjustment factor is somelimes applied, and is dependent upon how well the chemical is absorbed
via the orai route.

The toxicity value used to evaluate noncarcinogenic effects is the RfD. The RiD is an estimale of the daily
exposure level for the human population that is likely to be without appreciable risk during an established
period of time; ranging from several weeks to a lifetime, depending on the exposure scenario being evaluated.
It is based on a review of available animal and/or human toxicity data, with adjustments for various
uncertainties associated with the data. As with CSFs, RiDs are not available for the dermal route of exposure.
As was the case with the carcinogenic compounds, dermal RiDs can be extrapolated from the oral reference
doses by applying an appropriate adjustment tactor. Adjustments are particularly important for chemicals with
less than 50 percent absorplion via the ingestion route.

2.7.1.4 Carcinogenic Risk Characterization

Quantitative estimates of risk are calculated using exposure and toxicity vaiues according to risk assessment
methods outlined in current EPA guidance (EPA, 1989). Incremental litetime cancer risks (ILCRs) are
expressed in the form of dimensioniess probabilities, which are derived using published CSFs.
Noncarcinocgenic risk estimates are presenied in lhe form of hazard quotients (HQs) that are derived using
published RfDs

ILCR estimates are generated for each COPC using estimated exposure intakes and published CSFs, as
follows:

ILCR = (CDI) / (CSF)
where:

It.CR = a unitless probability (e.g. 2.0 X 10°®) of an individual's developing cancer
CDI = chronic daily intake averaged over 70 years (mg/kg day)
CSF = cancer slope factor, expressed as (mg/kg-day)”

An excess ILCR of 1.0 X 10 indicates that an individual experiencing the reasonable maximum exposure
estimate has a 1 in 1,000,000 chance of developing cancer as a result of site-related exposure. This is
referred to as an “excess {LCR” because it would be in addition to the risks of cancer individuals face from
other causes such as smoking or overexposure to the sun. The chance of an individual's developing cancer
from all other causes has been estimated io be as high as one in three.

In order to interpret the quantitative risks and to aid risk managers in determining the need for remediation at a
site, quantrtatlve risk estimales are compared to typical benchmarks. EPA has defined the range 1.0 X 1010
1.0 X 10" as the ILCR "target range" for most sites addressed under CERCLA. A cumulalive ILCR greater
than 1.0 X 10° general[y will indicate that some degree of remediation is reqwred and [LCRs below 1.0X10°
normally will not require remedial efforts. Whenever ILCRs fall between 1.0 X 10" and 1.0 X 10, decisions for
remediation will be made on a case-specific basis. Individual chemicals contributing significantly to risks above
the target range are considered to be COCs.



2.7.1.5  Noncarcinogenic Risk Characterization

Noncarcinogenic risks are assessed using the concept of hazard quotients (HQs) and hazard indices (His).
The HQ for a COPC is the ratio of the estimated intake 1o the RID, as follows:

HG = (Estimated Exposure Intake) / (RID)

Summing the individual HQs for all the COPCs generates an Hi. It should be noted that an Hl is not a
mathematical prediction of the severily ot toxic effects and therefore is not a true "risk," it is simply a numerical
indicator of lhe possibility of the occurrence of noncarcinogenic (threshold) effects.

An H! exceeding unity (one} indicates that there may be potential noncarcinogenic health risks associated with
exposure. If an Hl exceeds unily (one), target organ effects from individual COPCs contributing to the risk are
considered next. Only those chemicals that affect the same target organ(s) or exhibit similar critical effect(s)
are regarded as being truly additive. Thus, COPCs conlributing lo an HI greater than 1.0 on the basis of a
single target organ/effect are considered to be COCs.

2.7.1.6 Uncertainty Analysis

The risk measures used in site risk assessments are not fuily probabilistic estimales of risk but are conditional
estimates given that a set of assumplions about exposure and toxicity are used. Thus it is important to specify
fully the assumptions and uncertainties inherent in the risk assessment to place the risk assessments in proper
perspective. This process is referred to as an uncertainty analysis. The uncertainties associated with the risk
evaluations for soil and groundwater are discussed in the following sections.

2.7.2 Baseline Human Health Risk Assessment Results - Soil

The BHHRA for soil was conducted specifically for the soil that was left at Site 4 aiter the 1999 removai action.
The list of soil COPCs was developed using this dala. A summary of the COPC seleclion process for
exposure to Site 4 soil under a residential land use scenario is presented in Table 2-8. COPCs for soil were
defined as those chemicals with maximum concentraticns grealer than the EPA Region 3 risk-based
concentration for soil ingestion in a residential setting. The chemicals retained as COPCs are:

¢ Four polycyclic aromatic hydrocarbons (PAHs): benzo{a)anlhracene, benzo{a)pyrene,
benzo(b}lucranthene, and benzo(a,h)anthracene

¢ Qne PCB: Aroclor 1260
¢ Dioxins/furans

The EPCs for COPCs in Site 4 soil are presented in Table 2-9. Soil EPCs are hased on the 95 percent UCL
because the data set consists of greater than ten samples. The oral/dermal CSFs for the soil COPCs are
presented in Table 2-10. His were not calculated for sail because none of the soil COPCs are known to present
adverse noncarcinogenic effects {(None of the COPCs have RfDs).

Estimated ILCRs from exposure to soil at Site 4 under the RME and CTE conditions are summarized below.

Iincremental Lifetime Cancer Risks for Site 4 Soil (Cumulative Risk Summary)

Fuli Maintenance Adult Day Care Age-
Time IUtility Construction Recreational  Adolescent Center adjusted
Worker Worker Worker User Trespasser Child Resident
Total ILCR  1.5E-05 1 BE-06 1.7E-06 1.2E-06 2.2E-06 1.8E-05 5.8£-08
- BME
Tolal ILCR  1.9E-06 1.5E-07 8 4E-07 7.1E-08 4 3E-07 3.1E-06 4.2E-06
- CTE




The cumulative 1LCRs for all polentlat receplors under RME conditions are within the EPA acceptable target
range of 1.0 X 10 1o 1.0 X 10, Dioxins/furans account for 83 percent of the 1otal cancer risk, whiie PAHs
account for 14 percent. PCBs account for 3 percent. The cumulative ILCRs for all potentia! receptors under
the CTE conditions are less than the lower bound of the EPA acceptable target range of 1 0 X 10" 10 1.0 X 10

Tables 2-11 through 2-18 summarize the contribution of cancer risks from each COPC under the RME
scenario. Tables 2-19 lhrough 2-26 summarize the contribution of risks from each COPC under the CTE
scenario.

Some uncertainty associated with the identification of metals as COPCs still exists. A stalistica! analysis
(Witcoxon Rank-Sum Test) of site metal concentrations compared to site-specific background concentrations
was conducted to determine if site concentrations are significantly greater than the background
concentrations f they are signiticantly greater than background, and the maximum detected concentrations
are greater than the screening level, i ., one-tenth the RBC {or noncarcinogens and the RBC for carcinogens,
they are identified as COPCs. {f the site concenlration was not significantly greater than the background
concenlration, the metal was not identified as a COPGC, even if its maximum concentration was greater than
the screening level. The statistical analysis accounts for the variability in concentrations.

The COPCs for soil based on the leaching-to-groundwater scenario, are those compounds that are found in
soil and are also found in groundwater at the site al concentrations that exceed PRGs. Two COPCs were
identified in the OU-1 FS: TCE and 1,1,22-PCA. While several chemicals, including benzene,
benzo{a)pyrene, dieldrin, dioxins/furans, arsenic, and chromium, were detected in one or more soil samples
from the Site 4 area at concentrations in excess of a conservative defauit leaching criteria, they were not
included in the list of COPCs because they were nol detected abhove PRGs in any groundwater samples from
this area.

TCE and 1,1,22-PCA were subsequentiy identified as COCs because lhey are present in soil at
concentrations that could cause exceedences of PRGs in the groundwater based on the site-specific leaching
madel used in the OU-1 FS.

Of the groundwater COCs identified in Section 2.8.3 for the Site 4 groundwater, only TCE and 1,1,2,2-PCA
have been detected in any significant concentrations in Site ¢ soil. The others are either:

1. Breakdown products of TCE and 1,1,2,2-PCA that were only detected in the groundwater and not
detected in the soll (cis-1,2-DCE, 1,2-DCA, vinyl chloride), or

2. Were only detected above PBGs in the groundwater in the downgradient portions of the Site 4, 7 and 48
plume and are associated with other scil-based source areas that have been remediated by other actions
(benzene, toluene, and the amino DNTs).

2.7.3 Baseline Human Health Risk Assessment Results - Groundwater

The BHHRA for groundwater presented in the OU-1 Ri report was conducted to evaluate risks related to the
entire OU-1, a groundwater OU of which Site 4 is just a parl. This approach was taken because chemicals
related to several of the individual sites mix together in the groundwater making it difficult and impractical to
generate risks associated with individual source areas (sites). The OU-1 BHHRA generated a list of COPCs
for the entire OU-1 and guantified worst-case risks to receptors. The OQU-1 £S then identified the subset of
groundwater COPCs related o distinct areas of OU-1 for the purpose of setting preliminary remediation goals
{(PRGs) and identifying COCs for each area. For the purpose of the ROD, site-specific risks have been
consarvatively estimated for Site 4 groundwater as discussed below.
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2.7.3.1 Risks from OU-1 Groundwaler

The list of groundwater COPCs for the entire OU-1 was developed using the samples identitied in Table 2-27.
Forty-one COPCs were identitied in the groundwater in the Coastal Plain and saprolite aguifers. These consist
of 20 VOCs, 4 explosives compounds, perchlorate, and 16 inorganics. Eighteen of these were also identified
as COPCs in the bedrock groundwater (6 VOCs, 3 explosives compounds, perchiorate, and 8 inorganics). A
list of the COPCs for alt of OU-1 is presented in Table 2-28, A summary of the COPC selaction process for
exposure to OU-1 groundwater in the Coastal Plain/saprofite under a residentiai land use scenaric is
presented in Table 2-29. COPCs for OU-1 groundwater were defined as those chemicals with maximum
concentrations greater than the EPA Region 3 risk-based concentration for tap water in a residential setiing.
Background concentrations were not used to screen out COPCs at this point in the risk assessment process.

The EPCs for COPCs in OU-1 groundwater under a residential use scenario are presented in Table 2-30.
Groundwater EPCs are based on the 95 percent UCL because the data set consists of more than ten samples.
The oral/dermal RfDs and CSFs for the QU-1 groundwater COPCs are presented in Tables 2-31 and 2-32,
respectively.

Estimated Hls from exposure to OU-1 groundwaler in the Coastal Plain/saprolite under the BME and CTE
conditions are summarized below. The cumulative His (the sum of HGs for each COPC) for the construction
worker under RME and CTE conditions do not exceed the EPA target of unity (one). The His for adult and
child residents do exceed 1 for both the RME and CTE conditions.

Hazard Index for ail QU-1 Groundwater in the Coastal Plain/Saprolile
Cumulative Risk Summary

Construction Adult Child Age-adjusted
Worker Resident Resident Resident
Total HI - RME 1 37 66 NA
Total HI - CTE 0.04 6.8 13 NA

Estimated ILCRs from exposure 1o CU-1 groundwater in the Coastal Plain/saprolite under the RME and CTE
conditions are summarized below. The cumulative ILCRs for the construction worker under RME and CTE
conditions are within or less than the lower bound of the EPA acceptable target range ot 1.0X 100 1.0 X 10°
® The ILCRs for adult resident is greater than the upper bound of the EPA acceptable target range under the
RME canditions and within the range under the CTE conditions. The ILCRs for the age-adjusted residents
under bath the RME and CTE conditions are greater than the upper bound of the EPA acceptable target
range.

Incremental Lifetime Cancer Risks for all OU-1 Groundwater in the Coastal PlainfSaprolite
Cumulative Risk Summary

Construction Child Age-adjusled
Worker Adulit Resident Resident Resident
Total ILCR - RME 2.3E-06 G.6E-04 NA 56E-03
Total ILGR ~ CTE Nol Calculaled 55E-05 NA 1.0E-03

Table 2-33 summarizes the contribution of risks (both cancer and nen-cancer) from each COPC under the
RME conditions. Table 2-34 summarizes the contribution of risks from each COPC under the CTE conditions.



2.7.3.2 Site-Specitic Risks from Site 4 Groundwater

Site specilfic risks were estimated for the Site 4 groundwater using the results of the OU-1-wide risk
assessment Because the Site 4 area is a sub-area of OU-1 and several of the COPCs identified for OU-1 are
not found at Site 4 groundwater, itis assumed the risks from Site 4 will be less than those from the entire OU-
1. Also, it is assumed that the only exposure scenarios that might result in unacceptable risks from
groundwater at Site 4 are those where unacceptable risks are present for OU-1as a whole, i.e. residential
child, adult, and age-adjusted. The COPCs for the Site 4 groundwater were selected by identilying those OU-1
COPCs that are present at concentrations corresponding to a cancet risk of 5.0E-06 or above, oranHlof 0 1
or above, and were detected in monitoring welis within the Site 4 source area and plume. These levels were
selected to ensure that the overall risk from COCs across OU-1 does not exceed a carcinogenic risk of 5x10-5
or noncancer hazard of 1.

Finally, inorganic compounds found in the groundwaler at Site 4 in concentrations that do not exceed base-
wicde background levels were excluded as COPCs for Site 4 based on the background comparison evaluation
conducted in the OU-1 RL The maximum detlected chemical concentrations in groundwater were compared lo
the 95 percent upper tolerance limits (UTLs) caiculated for the background data. Additionally, a populalion to
population (background groundwater to site groundwater) comparison was conducted using lhe nonparametric
Mann-Whitney U tesl since the site data and background data are not normally distribuled. The maximum
detected concentration of thallium is slightly beiow the background UTL. Based on the Mann-Whitney U test;
cobalt, manganese, and nickel are also present in the site groundwater at similar concentrations o the
background groundwater. As a result of this comparison, thallium, cobait, manganese and nickel were
eliminated as COPCs.

The following chemicals were retained as COPCs in Site 4 groundwater:

* Eight VOCs: 1,1,2,2-PCA, TCE, cis-1,2-dichloroethene (DCE), 1,1-DCE, 1,2-dichloroethane (DCA}, vinyl
chloride, benzene, and toluene

¢ Three explosives compounds: 2,4,6-lrinitrotoluene, 2-amino-4,6-DNT and 4-amino-2,6-DNT
¢ Three inorganics: arsenic, cadmium and iron
* Perchlorale

Hls and ILCRs were then calculated by assuming that the maximum incremental risk calculated for each of
these COPCs during the OU-1 risk calculation applied 10 Site 4. Incremental risks related to other VOCs that
were deltected in a small number of sampies below screening criteria were also included in the Site 4
groundwater risk summary. The incremental risks used to calculate the Site 4 risks are highlighted in
Tables 2-33 for the RME conditions and in Table 2-34 for the CTE ¢onditions.

Estimated His from exposure to Site 4 groundwater in the Coastal Plain/saprolite under the RME and CTE
conditions are summarized below. The cumulative Hls for adu't and child residanls exceed 1 for both the RME
and CTE conditions.

Estimated Hazard Index for Site 4 Groundwater in the Coastal Plain/Saprolite
Cumulative Risk Summary

Adult Resident Child Resident Age-adjusted Resident

Total Hi - RME 30 48 NA
Total I ~ CTE 57 9.7 NA




Estimated ILCRs from exposure to Site 4 groundwater in the Coastal Plain/saprolite under the RME and CTE
conditions are summarized below. The ILCR for the adult resident is greater than the EPA target risk range
under the RME scenario, but wilhin the range under the CTE scenario. The iLCR for and age-adjusied
resident is greater than the EPA acceplable target range under both the RME and CTE conditions.

Estimated ICLR for Site 4 Groundwater in the Coaslal Plain/Saprolite
Cumutative Risk Summary

Adult Resident Child Resident Age-adjusted Resident
Total ILCR - RME 6.6E-04 NA 5.5E£-03
Tolal ILCR - CTE 5.5E-05 NA 1.0E-03

2.7.4 Ecological Risk Assessment

The Navy conducted a facility-wide baseline eccological risk assessment (BERA) at NSWC-White Oak. The
procedures followed in conducting the BERA are oullined in the Aprii 2001 final report (TTNUS, April 2001).
The BERA consisted of screening all soil, surface waler, and sediment data collected at the facility against
applicable ecological risk-based screening criteria. This data included soil data from Site 4 as well as sediment
and surface water dala Irom the surrounding streams that would receive groundwater impacled by Site 4. The
BERA concluded that there was no unacceptable risk from Site 4 soil based on post-removal action
conditions. The BERA also concluded that the sediment and surface water in the streams do not present
unacceptable risks. As groundwater exposure is not associated with ecological receptors, Site 4 groundwater
poses no unacceplable ecological risks.

2.7.5 Conclusions of Risk Assessments

Under current conditions, there is no significant human heaith risk associated with contaminants in
groundwater because groundwater at Site 4 is not being used as a potable source.

Non carcinogenic Hls associated with exposure to Site 4 groundwater, both in the coaslal plain/saprolite, and
in the bedrock, under a hypothetical future residential scenano (adult or child) exceed the EPA’s acceptable
target of unity. The ILCRs associated with exposure to groundwater under a hypothetical future residential
scenario exceed the EPA’s acceptable range.

These unacceptable carcinogenic and non-carcinogenic risks warrant that an evalualion of remedial
alternatives be conducted to determine the appropriate remedial action to reduce groundwater contaminant
cencentrations or mitigate exposure.

The BHHRA determined that the Site 4 soil remaining after the 2002 removal action does not present an
unacceptable risk for exposure 1o sell [i.e., the Hi was below unity (one) for all recepiors and the ILCR was
below the upper risk range of 1.0 x 10™]. The site soil also does not pose an unacceptable ecological risk.

However concentrations of TCE and 1,1,2,2-PCA in the soil do represent a continuing source of groundwater
contamination. Site-specific modeling indicates that current soil concentrations of these two chemicals may
result in groundwater contamination at levels that would exceed MCLs and result in an unacceptabie risk to
potential fulure residents that might use the groundwaler for a primary drinking water source.



2.8 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) identify receplors, pathways, and action levels. The RAO for Site 4 soil
is:

« Prevent leaching of contaminants from soil to groundwater at concentrations that would result in
unacceptabie risks to human receptors.

The RAQs for the contaminated groundwater at Site 4 are:
« Prevent unacceptabie risks to human receptors from exposure to contaminants in the groundwater.

e Where practicable, lo restore contaminated groundwater to a quality amenable to beneficial use (i.e.,
meet the PRGs identified).

2.8.1 Appticable or Relevant and Appropriate Requirements

Applicable or relevant and appropriale requirements (ARARs} and other to-be-considered (TBC) criteria were
identified that pertain to the chemicals, actions, and location at Site 4 for each of the alternatives considered.
These ARARs and TBCs are listed and evaluated for applicability in Tables 8-1, B-2, and B-3 in Appendix B.

2.8.2 Soil COCs and PRGs

A mass-limited leaching model, as described in Appendix C of the OU-1 £S {CH2M HILL, June 2003), was
used to caiculate average, rather than maximum, allowable risk-based PRGs for TCE and 1,1,2,2-PCA for site
soil The calculated soit PRGs are concentrations that would not result in an exceedence of groundwater
PRGs for these compounds (see groundwater PRGs below) through the process of partitioning (leaching} into
rainfall as it infiltrates through the contaminated soil. The allowable concentralions for TCE and 1,1,2,2-PCA,
averaged over the approximately 30-foot Lhick unsaturated zone at a given boring location, are 35 ug/kg and
21 pg/kg respectively. Concentrations of TCE and 1,1,2,2-PCA in discrete depth intervals in a given boring
may significantly exceed these average PRGs as long as the concentration averaged over a 30-foot thick
unsaturated zone does not exceed these PRGs.

For example if the vadose zone soi! is 30-feet thick and the concentration of TCE in one two-foot interval is
500 ng/kg, while the TCE cancentrations in all other two-foot intervals in that boring are less than the detection
limit, then the average concentration is:

{500 ng/kg x 2 feet)/30 feet = 33 ug/kg.
This is below the PRG of 35 pg/kg, so the soil in this focation would be acceptable.

If at the time of site closure, it can be shown that other modeling methods are more appropriate, then they will
be considered by Navy, MOE, and EPA.

Because the objective of the soil remediation is to protect groundwater, the ultimate success of the soil
cleanup is more accurately tied to the resuiting groundwater concentrations rather than a modeled soil
concentration. If it can be shown through groundwater monitoring data that the soil no longer represents a
source of groundwater contamination at unacceptable levels {i.e., above groundwater PRGs), the soil
remediation will be considered to be complete. The methods used to provide representative groundwater data
to show that the sail is no longer a continuing source are further discussed in the description of the selected
remedy for soil in Section 2.12.2.7.

2.8.3 Groundwater COCs and PRGs

Two sets of PRGs were developed for the groundwater contamination associated with Site 4. One set of
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PRGs applies to the upgradient portion of the plume (referred to as the Site 4 PRG attainment area) and the
other set of PRGs appties to the downgradient portion of the plume (referred to as the Site 46 PRG attainment
area). The plume was divided into two sections because the number and type of COPCs differs from one area
to Lhe other. The PRGs were developed based on combined risks from the COPCs in each attainment area
only, and do not consider additional risks from chemicals found in the groundwater in other areas of OU-1.
The rationale for this approach is presented in the OU-1 FS and is summarized in the following paragraph.

OU-1 consists of a large (210 acres) area with mutltiple source areas. Because the contaminants associaled
with each source area, and the resultant plume, vary from source to source, the risk drivers for groundwater
are dillerent in different areas of the QU. {Also because of this, the various groundwater areas of the QU
requiring remedial action are being addressed by separate actions and RODs.) PRGs for groundwater in OU-1
were set with the goal of reducing the cumuiative rislc frem all conlaminanis to an acceptable level in a spesific
area that one might be exposed 1o if a supply well was installed and used in that lccation. As a result, a
contaminant such as 1,1,2,2-PCA would require a lower PRG in an area where it is present along wilh other
contaminants that affect the same organ of a receptor’'s body than it would in an area where it is the sole
contaminanlt. In order to ensure that risks are addressed approprialely, PRG attainment areas (contiguous
areas with similar groupings of contaminants) were developed and a corresponding list of COPCs was
identified for each. The PRG attainment areas for OU-1 are shown in Figure 2-9. As shown on this figure, the
plume present in the Site 4 area has been divided into two separate attainment areas; one for the area
immediately around Site 4, which contains relatively high concentrations of a few chemicals (primarily
chiorinated VQOCs), and cne area downgradient of the Site 4 source area, referred to as the Site 46 altainment
area, which conlains relatively low concentrations of a wider variety of chemicals.

Groundwater risk-based PRGs for this ROD were calculaled separately for the COPCs identified in each of
the two PRG attainment areas, using lhe future residential scenario. Risk-based groundwater PRGs were
calculated for the child, adult, and lifetime resident since these receptors had risks {in the OU-1 BHHRA)
which exceeded the criteria discussed above. The exposure scenarios considered were exposure to
groundwater through ingestion, dermal contact, and inhalation of VOCs while showering (aduit only). The
contaminant concentrations related to carcinagenic risk levels of 10°, 10°, and 10" were calculated for each
COPC in each of the two attainment area. The proposed PRG for each COPC in each of the two attainment
area was then calculated so that the overall cancer risk would not exceed 5 x 107, and the hazard to a target
organ would not exceed 1. These calculations are presented in Tables 2-35 through 2-38 for lhe Sile 4 PRG
Allainment Area, and Tablas 2-39 through 2-42 for the Site 46 PRG Attainment Area.

The PRGs for each COPC in these two groundwater attainment area are shown in Table 2-43. The PRG is the
Safe Drinking Water Act MCL (for those compounds that have MCLs) and the calculated attainrnent-area-
specific risk-based PRG for chemicals that do not have MCLs.

The PRGs were then compared o the maximum detected contaminant concentration in the groundwater in
each altainment area in order to identify COCs. COCs are a subset of the COPCs; they are those chemicals
that are identified as needing to be addressed by the response action In general, if the maximum
concentration of a chemical found in the groundwater in a specific attainment area exceeds the PRG then that
chemical is considered a COC; COCs for each atlainment area are identified in Table 2-43 and are listed
below with their PRGs.
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Groundwater PRGs  Groundwater PRGs

lor Site 4 tor Site 46
Attainment Area Attainment Area

CcoC {ug/L) {ug/t.) Basis
TCE 5 5 MCL
1,1,2,2,-PCA 3 59 RB
Cis-1,2-DCE 70 70 MCL
1,2-0CA 5 5 tMMCL
Vinyl Chloride 2 2 MCL
1,1-DCE -A - MCL
Benzene -A 5B MCL
Toluene - 1,000 8 MCL
2-amino-4,6-DNT - c.18 R8
4-amino-2,6-DNT - c.18 RB
2,4,6-TNT - - RB
RDX - - A8
Iron (dissolved) 4,600 9,300 RB

MCL — PRG is lhe maximum contaminant level drinking water slandard.

A8 - PRG ic a site specific risk-based standard calculated using guidance developed by EPA Region
il

A - compound was delected throughout the altainment area at concentralions below MCL, bul
incremental risk from compound was included in the overall sisk caleulations to determine risk-based
PRGs for olher compounds.

B - compound was detected in only 1 well in the attainment area, but because it exceeded the MCL it
was included as a FRG. The incremental risk from the compound was nol included in the overall risk
calcuiations to delermine risk-hased PRGs for olher compounds.

Although perchlorate has been detecled in several of the attainment areas, it is nol considered a COC and no
PRG has been established. At this time there is no established ARAR for perchiorate, and the human health
risk-based screening level identified by EPA Region 3 is strictly associated with drinking water. Because of
these considerations and given the fact that the OU-1 groundwater is not currently used as a source of
drinking water, and ils use is and will continue to be prohibited through existing local regulations and proposed
institutional controls, perchlorate is not considered a COC. However, the monitoring ol perchiorate
concentrations in groundwater and in the influent and effiuent of any ex-situ treatment system will be
performed during the course of the remedial action and every five years the remedy will be reviewed to ensure
it remains protective of human health and the environment. The maximum concentration of perchlorate found
within the Site 4 groundwater area is 76 pg/l.

2.8.4 Estimated Volumes of Contaminated Soif

The lateral and vertical extent of the target remediation zone for Site 4 soil was delineated during extensive
sampiing condugcted as pari of the OU-1 FS investigation. The approach used to calculate PRGs for TCE and
1,1,2,2-PCA, and then average soil concentrations and develop a three dimensional target remediation zone is
presented in the FS.
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The proposed target remediation zone lor soil covers an area 125 teet wide (perpendlcular to groundwater
flow) by 64 feet long (paratlel to groundwaler flow) or approximately 8,000 . The vertical extent of TCE
andior 1,1,2,2-PCA contamination is located within an average 12-foot thick layer of medium to course sand
and gravel extending from roughly 14 10 28 feet bgs, however at a few locations TCE does extend deeper than
30 feet to approximately 34 feet bgs. The average concentration of TCE and 1,1,2,2-PCA within the larget
remediation zone for soil is 5,900 pg /kg and 55 ug/kg respectively.

2.8.5 Estimated Volumes of Contaminated Groundwater

The dissolved-phase plume originating at Site 4 encornpasses an area of approxirnately 57 acres. Much of
this plume is being adequately addressed (contained and /or remediated) by the existing interim groundwater
extraction and treatment systems. A major focus of the remedial alternatives for the dissolved phase
contamination in the Site 4 groundwater is the areas of grealest chlerinated VOC concentrations north of the
centrifuge extraction wells. This area, referred to as the Site 4 groundwater target remediation zone, is
characterized by TCE concenlralions greater than 500 pg/L (Figure 2-10). The targel remediation zone also
includes the areas to the east and west (side-gradient} of this central plume, all of whose concentrations
exceed the MCL. This zone is typically about 500 feet wide and about 950 feet long. This yields an area of
about 470,000 square it or 10.8 acres. The thickness of contamination is estimated to be the entire saturaled
zone within the Coastal Plain deposits, approximately 25 feel. Assuming an effective porosity of 0.25, an
estimaled 3 million cubic feet or about 22 millian gallens of groundwater are within the groundwater target
remediation zone.

The actual distribution of contamination is variable with depth. For the purposes of evaiuating remedial
alternatives, the assumption was made that TCE within the groundwaler target remediation zone has a
concentration that averages 500 pg/l.. Under this assumption, the 22 million galions or 84 million liters of
contaminated groundwater conlain approximately 42 kg or about 90 pounds of TCE in the disseolved phase.
The amount of TCE adsorbed on the aquifer soil within the groundwater target remediation zone is estimated
to be 50 kg or 108 pounds.

A similar sel of calculations was made for 1,1,2,2-PCA. There is less than 1 pound of 1,1,2,2-PCA in the
dissolved phase and a similar mass in the sorbed phase within the groundwater target remediation zone.

Calculations of contaminant mass were also made for the portions of the plume south (downgradient) of the
groundwater target remediation zone. This portion of the plume, which encompasses 46 acres, contains lower
concentrations of TCE ranging from 500 to 5 ug/l, and averaging about 200 pg/L. The thickness of
contarmination is estimated to be the entire saturated zone, approximately 15 feet averaged over the entire
area. There are an estimated 7.6 million cubic feet or about 58 million galtons of groundwater within this area
containing approximately 42 kg or about 94 pounds of TCE in the dissolved phase. There are an estimated 54
kg or 120 pounds of TCE in the sorbed phase.

29 DESCRIPTION OF ALTERNATIVES FOR SOIL

Four remediat alternatives were daveloped to address the contamination in the deep subsurface soil in the
Site 4 area that may be a continuing source of groundwater contaminatlion.

s Alernative 1—No Action

* Alternative 2—Soil Vapor Extraction

s Alternative 3—/In-situ Chemical Oxidation

* Alternative 4—FExcavation and OQffsite Disposal

The following sections outline the components of each of these remedial alternatives.
2.9.1 Aflternative 1—No Action

The no-action alternalive is required by the NCP and serves as the baseline alternative for comparison
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purposes. All other remedial action alternatives are judged against the no-action aiternative. Under this
alternative, no controls or remedial technologies would be implemented. No additional monitoring would be
performed. No effort would be made to meet ARARs or PRGs and therefore the risk of TCE and 1.1,2,2-PCA
leaching from soil to groundwater remain.

CERCLA (Section 121(c)), as amended by SARA (1986), would require thal, even under the no-action
alternative, the site be reviewed every 5 years since contamination in the scil would remain onsite.

2.9.2 Alternative 2—Soil Vapor Extraction

Soil vapor extraction {SVE) is an in-situ technology that involves extracting soil gas from the vadose zone to
volatilize contaminants. Ambient air would be pulled through the vadose zone and fiush the vadose zone. This
would remove vapor-phase contaminants in the pore space and volatilize residual- and adsorbed-phase
contaminants

The primary components of this alternative are:

+ Installation of soil vapor extraction wells and blower syslem

¢ Baseline and verification soil and vapor sampling to monitor treatment elficiency
s Preparation of a remediation compietion report

» Each of these components are discussed in detail below.

2.9.2.1 Instaliation and Operation of Soil Vapor Extraction Welis and Blower System

Approximately 5 SVE wells would be installed within the Site 4 soil target remediation zone. A radius of
influence of approximately 30 ft is expected for each SVE well based on site geology. The SVE wells would be
drilled using hollow stem auger (HSA) driliing lechnigues and would be constructed of 4-inch PVC, with a 20-ft
screen throughout the zone of the contamination from approximately 15 tc 35 ft bgs. The lower interval would
coincide with the top of the water tabie. An SVE blower would be connected to the well network. A blower of
300 standard cubic ft per minute (scfm} and 90 inches of water vacuum capacily would be provided to extract
approximately 60 scfm of air from each of the SVE welis. The SVE biower would be able to extract soil gas al
a rate sufficient to achieve five to 10 pore volume exchanges per day.

The estimated design parameters and system layout for SVE are:

» Size of Target Remediation Zone - 125 ft by 64 ft or 0.2 acres

» Radius of Intluence - 30 ft

s Number of SVE Wells and Spacing ~ 5 wells spaced at 60 ft

» Air Extraction Rate— 60 scfm per well

e Blower Demand - 300 scfm at 90 inches of waler vacuum

Once the contaminants are stripped from the vadose zone, they would be discharged to the atmosphere
where they would disperse. Emissions estimates show that the off-gas concentration of TCE would be more
than an order of magnilude lower than the National Institute for Occupational Safety and Health (NIOSH}
permissible exposure level (PEL). Therefore, it was assumed that no off-gas treatment would be required.

2.9.2.2 Baseline and Post-treatment Monitoring

Elfectiveness of the treatment would be monitored by collecting and analyzing soil samples from selected
locations prior to and following the treatment. Sampling and analysis of the off-gas and the collection of soil
screening samples wouid be conducted to track disappearance of chlorinated VOCs (specifically TGE) and
other chemicals in soil for which PRGs have been established, to provide an indication if an endpoint has been
reached and confirmatory samples should be collected.
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At the apparent completion of the treatment, a comprehensive soil sampling program would be conducted to
determine if the established average PRGs have been met. Approximalely 20 soil samples would be collected
for laboratory analysis of chlorinaled VOCs. The dala would be evaluated to determine if additional aeration is
necessary. For purposes of this analysis, remediation was assumed to be complete after 2 years.

2.9.2.3 Institutional Conlrols

This remedial action would not require institutional controls to limit land use during remediation. The soil
concentrations are all below direct-conlact risk-based levels. The potential risk from the site scils is related to
leaching to groundwater and subsequent use of the groundwater as a drinking water source. Institutional
controls to restrict groundwater use are included in the alternatives evaluated for the Site 4 groundwater in
Section 2.13.

2.9.2.4 Reporting

A closeout report would be generated to documenl the results of the SVE treatment. Technical memoranda
would also be generated to document the resulls of the out-year verification sampling rounds. 1t is assurned
that a 5-year report would not be required if the SVE is successful within an estimated 2 years. if remediation
requires rore than 5 years, a 5-year report would be prepared.

2.9.3 Alternative 3—In-situ Chemical Oxidation

In this alternative, an oxidative reagent would be injected and distributed throughout the Site 4 soil targel
remediation zone to promote oxidization of the contaminants to innocuous compounds such as carbon dioxide
and water. The primary components of this alternative are:

» Perdormance of a field-scaie pilot test to determine the oplimum axidant and dose
« Instaliation of injection wells and injection of the oxidizing reagent

» Baseline and post-injection soil sampling to monitor treatment efficiency

s Preparation of a remediation completion report

In situ chemical oxidation (ISCO) is considered an emerging technology for the treatment of chlorinated VOCs.
Typical oxidanls include Fenton’s Reagent (iron and hydrogen peroxide), hydrogen peroxide, potassium and
sodium permanganate, sodium persulfate, and ozone. Because this is an emerging technology, the full
spectrum of reaction intermediates and products is not fully understocd far all contaminants. ISCQ has been
used to successfully treat TCE in subsuiface soil. The major components of this alternative are discussed
below.

2.9.3.1 Performance of a Pilot Test

Evaluation of the selected oxidant would be conducted during a field-scale pilat test in the source area.
Contaminant degradation in the soil would be tracked with time ta determine the effectiveness of the
lechnology and feasibility and design parameters for Rull scale implementation.

It is assumed that Fenton’'s Reagent would be appropriate. Fenton's Beagent is an oxidant that is suitable for
in situ application at this site because it is a strong oxidizer and, unlike potassium permanganale, can oxidize
chlorinated ethanes as well as chlorinated ethenes. Its rapid reaction kinetics are favorable for expedited site
remedialion.

2.9.3.2 Installation of Injection Wells and Oxidizing Reagent Injection

Approximately 70 chemical injection points would be sufficient to treat the target zone of soil contaminaltion. it
was assumed that each injection point would have a radius of influence of 10 ft in the vadose zone. Additional
points were added to cover the fringe areas of the target zone. Two layers of injection points would be instailed
within the target zone. The chemical injection points would be constructed similar lo temporary monitoring
wells and drilled using the hollow stem auger (HSA) rather than pushed using direct-push technology (DPT)
due to the cabbles/boulders presant in the site soif. The injection points would consist of 1%-inch diameter
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black sleel pipe with a 5-ft section of stainless sieel screen. The upper layer of injection points would be
screened from approximately 17 to 22 {t bgs on average. The lower layer of injection points would be screened
from approximately 26 to 31 ft bgs. i is estimalted that approximately 105,000 lbs. of hydrogen peroxide (50-
percent} wouid be required to destroy the approximately 28 Ibs. of chlorinated VOCs in the scil and even larger
amounts of petroleum hydrocarbon. This is based on a minimum requirement of 1,500 Ibs of hydrogen
peroxide per injection point, rather than stoichiometric requiremenls. Fenton's Reagent, a solution of iron
catalyst and hydrogen peroxide, will be sequentially injected into the network of injection wells in the soil target
zone. Through pressurized injection, the oxidant would be distributed throughout the centaminated zone to
destroy the residual- and adsorbed-phase VOCs. It is estimated that approximately 15 working days will be
required to perform chemical injection into all the points. The estimated design parameters and system layout
are:

Size of Target Remediation Area: 125 it by 64 {l or 0.2 acres
e Radius ol Influence: 10 ft
Number of injeclion Points and Spacing: 70 peints, 35 points scregned in upper half of the
treatment zone and 35 points screened in lower
half.
e Fenton's Reagent Dose Rate and Concentration: 300 gals of reagent/point at 25 percent H,0,
* Hydrogen Peroxide Requirement: 105,000 total pounds

An initial injection would be followed by a polishing injection. A polishing injection would typically be required
where conditions of subsurface hetercgeneity cause non-uniform distribution of oxidant. This is likely the case
at Site 4, Since ISCO is a relatively rapid treatment process, it is assumed that the site can be treated to PRGs
wilhin one year using two injections to obtain the necessary treatment. The injeclion points wouid be leftin the
ground aiter the first treatment sc as to be used for the second treatment {and any subsequent treatment until
PRGs are mel).

2.9.3.3 Baseline and Post-injection Monitoring

Effectiveness of the treatment would be monitored by collecting and analyzing soil samples from selected
localions prior to and following the trealment. Sampling and analysis would be conducted to track
disappearance of chiorinated YOCs and other chemicals in soil for which PRGs have been estabiished, to
determine if additional applications are necessary.

Foliow-on sampling would be conducted 12 weeks after the initial injection. Field sampling efforts to suppon
the injection effort would inciude testing soil moisture in approximately 19 lysimeters for the oxidant
concentration using a field test kit. Approximately 20 soil samples will be collected for laboratory analysis of
chlorinated YOCs, total organic carbon (TOC), COD, and pH. The data would be evaluated to determine if
additional oxidant injection is necessary. The same soil sampling procedures would be implemented following
the second injection to ensure remediation to the established average PRG. Remediation is assumed to be
complete after one year,

2.9.3.4 Institutional Controls

This remedial action would not require institutional controls to limit land use during remediation. The sail
concentralions are all below direct-contact risk-based levels. The potential risk from the site soils is related to
leaching to groundwater and subsequent use of the groundwater as a drinking water source. Institutionai
controls to restrict groundwalter use are included in the alternatives evaluated for the Site 4 groundwater in
Section 2.13.

29.3.5 Reporting

A closeout report would be generated to document the results of the ISCO treatment. Technical memeranda
would also be generated to document the results of the out-year verification sampling rounds. Jtis assumed
that a 8-year report would not be required if the ISCO is successful within an estimated 1 year. If remediation
requires more than 5 years, a 5-year report would be prepared.
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2.9.4 Alternative 4—Excavation and Offsite Disposal

in this alternative, contaminated soil from within the soil larget remediation zone would be excavated to a
depth where clean soil is encountered and/or the top of the groundwaler table. The primary components are:

»  Excavation and stockpiling of clean soil

»  Excavalion and disposal of contaminated soll

s Verification sampling

» Backfilling with clean soil from onsite and olfsite sources
» Preparation of remediation completion report

2.9.4.1 Excavation

Approximately 13,700 cy of scil would be excavated from Site 4 to meet the desired clean up goal for this site,
This includes 2,100 cy of ¢clean soil that would be excavated and stockpiled to access the contaminated soil
and provide adequate siope stability, and 4,600 cy of scil contaminated with greater than 100 pg/kg of TCE
and/or 1,1,2,2-PCA. This volume includes a 20 percent mixing factor.

All pon-contaminated soil (i &. soil with TCE and/or 1,1,2,2-PCA at a concentration <100 ug/kg) would be
considered clean fill and stockpiled on site to be used as backfill. The clean excavaled soil would be placed on
plastic sheeting and covered at the end of each work day to prevant it from tecoming saturated due to
substantial rain and/or snow events. The contaminated scil would be placed directly into trucks or stockpiled in
a lined staging area and covered nightly and during substantial rain events throughout lhe work day to prohibit
the excavated soil from becoming saturated. The contaminated soil would be removed from the site and
disposed into a non hazardous waste landfill by an approved hauler.

2.9.4.2 Verification Sampling

Prior to backfilling aclivities approximately 30 soil samples wouid be collected from the bottom and sides of the
excavated area to confirm that the extent of excavation has met the PRGs. Confirmalion samples wouid be
analyzed for VOCs only.

2.9.4.3 Backfill Excavation

Clean soil stored on site would be used to backfill the open pit. The soil would be laid in 2-ft lifts and
compacted to prevent settliing. It is estimaled lhat approximately 4,200 cy of clean fill would be brought onsite
to restore the excavaled area to its current elevation.

2.9.4.4 HReporting

A closeout report would be generated lo document the results of the excavation aclivities. I is assumed that a
5-year report would not be required if the excavation of contaminated soi! is successful,

2.9.5 Common Elements and Distinguishing Features of Each Soil Alternative

The one significant element which is common to the three “action” alternatives is that hazardous substances
would be removed from the site {through treatment or excavation) in a relatively short time (within 2 years).
Therefore, none of these alternatives would require 5-year site reviews if successful.

The distinguishing fealure of Allernatives 3 is lhat contamination would be destroyed, whereas under

Aiternative 2 it would be transferred to the air and under Alternative 4 it would be transferred to a landfill (and,
to a centain extent, the air during excavation and transportation).

2.9.6 Expected Cutcomes of Each Soil Alternative

Under Alternative 1, contamination would continue to be released to the groundwater for 30 plus years.
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Alternatives 2, 3, and 4 would remove the source within between 6 months and 2 years. Because of the
required infrastructure associated with Alternative 2 (SVE), the site would not be avaitable for cther uses for a
projected 2 years. Alternatives 3 and 4 would also place short-term limitations on site use, but for only
& months to a year.

2.10  SUMMARY OF COMPARATIVE ANALYSIS OF SOIL. ALTERNATIVES

The NCP outlines the approach for comparing remedial alternatives. Evaluation of the alternatives uses
“threshold,” “primary balancing,” and “modifying” criteria. To be considered for remedy selection, an alternative
must meet the 1wo following threshold criteria:

1. Overall protection of human health and the environment
2. Compliance with ARARs and TBC criteria

The primary balancing criteria are then considered to determine which alternative provides the best
combination of attributes. The primary balancing criteria are:

Long-term effectiveness and permanence

Reduction in toxicity, mobility, or volume through treatment
Implementability

Short-term effectiveness

Cost

SRS

A comparative evaluation far these 7 critenia was conducted in the OU-1 FS for the four remedial alternatives
developed to address Site 4 soil. A summary of the evaluation is provided in Table 2-44 The cost information
is repeatad below for ease of comparison. The four alternatives were then ranked relative to each other and
given a relative score. This ranking is provided in Table 2-45.

Capital Cost O&M Cost Net Present Worth
Allernative 1 7 50 $0-$6,000 $20,000
Alternative 2 $111,000 $75,000 (1 year) $313,000
Alternalive 3 $308,000 $374,000 {1 year) $736,000
Alternalive 4 $1,010,000 $0 $1,010,000

Based on the criteria evalualion and ranking, Alternative 2 was identified as the preferred remedy and was
presented to the State of Maryland and the public as such in the Proposed Plan. Comments on the Proposed
Plan are used as the basis for evaluating the selected remedy furiher against two modifying criteria;

1. Acceptance by the State
2. Acceptance by the community

State Acceptance

The State of Maryland has gone on record in the Proposed Plan as supporting the selection of Alternalive 2 as
the selected remedy for soil.

Community Acceptance

Based on comments expressed at the pubiic meeling and received during the pubilic comment period, the
community generally agrees with the selected remedy for Site 4 soil, Alternative 2. Specific responses to
public comments are in the Responsiveness Summary section of this ROD.
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211 PRINCIPAL THREAT WASTES

The NCP establishes an expectation that treatment will be used to address the principal threals posed by a
sile wheraver practicable [40 CFR 300.430(a)(1){ili}(A}). Principal threal wastes include non-aqueous phase
liquids in the environment, drums of liquids containing the COCs for the site, and drummed non-liguid waste or
soil containing significant concentrations of highly toxic materials. Based on available information and on
results of remedial investigations, Site 4 contains no principal threat wastes as defined by the NCP.

212 SELECTED REMEDY FOR SOIL

This section expands upon the details of the selected remedy for Site 4 soll.

2.12.1 Summary of the Rationale for the Selected Remedy

The selected remedy for Site 4 soil is Allernative 2, soil vapor extraction. Table 2-44 provides a summary of
the resulls of the detailed analysis and it provides a numeric ranking of each criterian. A numaric value from 0
to 5 was assigned to each qualitative assessment of the criteria Where significan! uncertainty existed in the
value of the ranking, a numeric range was provided to include the bracket of uncenainty. The values were
added to arrive at a final total score for each alternative. Each criterion was assigned equal weight in the final
score, The highest-ranking alternatives were Alternative 2 (Soil Vapor Extraction) and Alternative 3 (in-situ
Chemical Oxidation).

Alternative 2 was ranked slightly higher than Alternative 3 due to its relatively low 1o moderate cost and high
ease of implementability rating. Both are eslimated to have equal likelihood of success to treat soil to PRGs
and both have significant unceriainties due to the ability do distribute air or chemical oxidant adequalely
throughout the subsurface. Alternative 3 scored slightly higher than Alternative 2 for reduction of toxicity,
mobility, and valume of contamination and remediation limeframe. Remediation via ISCO (Aiternative 3)
destroys contaminants to harmless by-products while SVE (Alternative 2) was scored lower because it will
transfer the contaminants from one media (subsurface soil) to another (atmaosphere). However, lhe mass of
contamination is very tow and not expected to adversely impact the environment. The present worth cost for
ISCO is estimated to be more than twice the cost for SVE primarily due to the additicnal chemical injection
wells that are necessary to distribute the oxidant throughout the target treatment zone and the additional
chemicals needed to satisfy natural organic demand, over an abave the contaminant concenlrations.
Alternative 4 {excavation) ranks higher than ISCO and SVE for a number of criteria, the relatively poor scores
for reduction in mobility toxicity and volume and especially the high cost make excavation a lower ranking
alternative overall,

2.12.2 Description of the Selected Remedy

The selected remedy is Alternative 2 — Soil Vapor Extraction {SVE}. SVE is an in-situ lechnology that invoives
extracting soil gas from the vadose zone to volalilize contaminanis in the soil. Ambient air will be pulled
through the vadose zone and used o flush the vadose zone.

This will remove vapor-phase contaminants in the pore space ana volatilize residual- and adsorbed-phase
contaminants. The primary components of this alternative are;

Installation of soit borings te define treatment area and refine the design
Installation of soil vapor extraction wells and blower system

Baseline and verilication soil and vapor sampling to monitor treatment efticiency
Preparation of a remediation completion report

Each of these components are discussed in detail below.

¢ & 5 @

*

2.12.2.1 Installation of Additional Soil Borings

One to two additional seil borings will be dritied to bound the TRZ on the southeast side. Soil sampies will be
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coliected continuously (at 2-foot intervals) from the surface to the waler table and screened in the field using a
photoionization detector. Approximately live samples will be selected from each boring for laboratory analysis
for chlorinated VOCs. This data will also serve to define the baseline soil conditions upon which verification
sampling data will be compared. The exact number and focation of delineation botings and samples will be
determined during the design phase and approved by EPA and MDE.

2.12.2.2 installation and Operation of Soil Vapor Extraction Welfls and Blower System

Approximately 5 SVE wells will be inslalled within the Site 4 soil TRZ. A radius of influence of approximately 30
ft is expected for each SVE well based on site geology. The SVE welis will be drilled using HSA drilling
techniques and would be constructed of 4.inch PVC, with a 20-ft screen throughout the zone of the
contamination from approximately 15 to 35 ft bgs. The lower interval will coincide with the top of the waler
table. An SVE blower will be connected to the well network, A blower of 300 scim and 90 inches of water
vacuum capacily will be provided lo extract approximately 60 scfm of air from each of the SVE wells. The SVE
blower will be able to exiract soil gas at a rate sufficient to achieve five to 10 pore volume exchanges per day.

The estimated design parameters and systemn layout for SVE are summarized below. The exact number and
location of vapor extraction welis and other system parameters would be determined during the design phase.

+ Size of Target Remediation Zone - 12511 by B4 ft or 0.2 acres

¢ Radius of Influence - 30 ft

» Number of SVE Welis and Spasing - 5 wells spaced at 60 ft

» Air Extraction Bate— 60 scfm per well

+ Blower Demand - 300 scfm at 90 inches of water vacuum

Once the contaminants are stripped from the vadose zone, they will be discharged to the atmosphere where
they would disperse. Emissions estimates show that the off-gas concentration of TCE would be more than an
order of magnitude lower than the NIOSH PEL. Therefore, it was assumed that no off-gas treatment will be
raquired. This will be confirmed during the design phase and monitored during operation.

2.12.2.3 Baseline and Post-treatment Monitoring

Effectiveness of the treatment will be monitored by collecting and analyzing soil samples from selected
locations prior to and following the treatment. Sampling and analysis of the off-gas and the collection of soil
screening samples will be conducted to track removal of chiorinated VOCs (specifically TCE) and other
chemicals in soil for which PRGs have been established, to provide an indication if an endpoint has been
reached and confirmatory samples should be collected. A system monitoring plan will be developed during the
design phase and approved by EPA and MDE.

At the apparent completion of the treatment, a comprehensive soil sampling program will be conducted to
determine if the established average PRGs have been mel. Approximately 20 soil samples will be collected for
laboratory analysis of chiorinated VOCs.

The data will be evaluated to determine if additional aeration is necessary. Remediation was assumed to be
complele alter 2 years. A veritication sampling and analysis plan will be developed during lhe design phase
and approved by EPA and MDE.

2.12.2.4 Institutional Controls

This remedial action would not require institutional controls to timit land use during remediation. The soil
concentrations are alt below direct-contact risk-based tevels. The potential risi from the site soils is related to
leaching to groundwater and subsequent use of the groundwater as a drinking water source, Inslitutional
controls to restrict groundwater use are included in the selected remedy for the Site 4 groundwater in
Section 2.16.
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2.12.2.5 Reporting

A closeout report will be generated to document the resuilts of lhe SVE treatment. Technical memoranda will
also be generated to document the results of the out-year verification sampling rounds. it is assumed that a 5-
year report will not be required if the SVE is successful within an estimated 2 years. I remediation requires
more than 5 years, a 5-year report will be prepared.

2.12.2.6 Exit Strategy for Soil Vapor Extraction

The selected remedy for soil at Site 4 includes an exit strategy that identifies performance criteria for helping
to determine when it is appropriate to turn off the SVE system and, it necessary, transition to another remedial
{echnology. This exit strategy is outlined in this section.

The overall remedial action objective for soil at Site 4 is to eliminate the leaching of TCE and 1,1,2,2-PCA from
the soill to the groundwater. This would ideally be measured by a lack of these chemicals in the groundwater
above the MCL in wells screened in the aquifer below the soif Target Remediation Zone (TRZ), such as well
04GW301. An alternative methed is to determine if the concentrations in the TRZ soil have been reduced to
model-generated soil PRGs that will be protective of groundwater, As discussed in Section 2.8.2, these PRGs
have been set as average soil concentrations of 35 ug/kg and 21 pg/kg respectively for TCE and 1,1,2,2-PCA,
averaged across the 30-foot thickness of the unsaturated zone.

Extensive soil sampling conducted as part of the Rl and FS for OU-1 have resulted in an estimated TCE mass
ot 27 kg and a 1,1,2,2-PCA mass of 0.24 kg within the 8,000 square-foot by 30-foot-deep layer of soil above
the February 2003 water table. If the cleanup goals (PRGs) are met throughout the soil TRZ it would equate to
a remaining contaminant mass in the soil of 0.4 kg of TCE and 0.08 kg of 1,1,2,2-PCA This would be a
removal rate of 88.5 percent for TCE and 75 percent for 1,1,2,2-PCA. Basing system shut-down on the
removal ol 98.5 percent (26.6 kg ) of the TCE is not realistic, however, due to lhe following factors:

« The water table al the site varies significantly (by as much as 14 feet} and the February 2001 fevel was a
historic low. Therefare some of the contaminatec soil will not be accessible lo the SVE and will be treated
through the groundwater remedy (biologically}.

s Leaching of contamination via rainlall infiltration, and degradation has, and will, continue to remove mass
from the soil that will not be measured in the SVE off-gas.

» Itis neither technically feasible nor cost effective to remove mass sorbed to the soit in some areas using
SVE.

Basing system shut-down on achieving groundwater PRGs in the aquifer below the area is also not realistic
because there may be other sources of groundwaler centamination below the water table, which would be
addressed by lhe in-situ groundwater remedy (see Section 2.16.2),

Because of these factors, SVE system shutdown (i.e.: exil strategy) will be based on performance objeclives
related to the technical limitations of the remedy, rather than solely achieving RAOs and groundwater or soil
PRGs. The exit strategy considers system optimization and contingencies for rebound in determining when
system shutdown is warranted. The need for further active or passive treatment to meet RAOs and PRGs will
then be evalualed based on the remaining scil or groundwater conditions.

SVE System Performance Objectives-

It has been well documented that VOC removal by SVE systems decreases exponentially with time. So even
though removal rates of 0.06 10 0.26 kg/day were observed during a pilot test (which would resultin a cleanup
time of less than 1 year) these rales would not hold throughaout the cperation of the system. The perfarmance
objectives for the Site 4 SVE system are:

+ Reduction in overall contaminant concentrations compared to basetine levels.
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¢ Asymptotic mass removal achieved afler temporary shutdown periods {to evaluate rebound) and
appropriate system optimization.

« Operation only as long as cost effective. The system will no longer be cost effective when operating costs
per unit mass removed indicate that continued operation is not justified based on comparison to
associated risk or alternative cleanup technologies.

SVE System Optimization-

Steps to improve optimization of the system will be taken at various intervals of operation based on an
evaluation of mass removal rates and operating costs. Optimization will also be evaluated prior to the decision
to shut the system down once performance objectives have been met. Optimization steps may include:

Shulting down individual SVE wells

lncreasing exlraction rates

Cycling the operation of the SVE wells

Evaluating water levels and groundwater data to delermine il leaching is cceurring.

* 2 @ ¢

SVE System Rebound Contingency-
Once the preliminary performance objectives have been met (t.e.: asymptotic mass removal even after system

optimization). A rebound evaluation will be conducted. The rebound evaluation will consist of putting the
system on standby for a period of approximately 5 monlhs and allowing the soil gas/seil to equilibrate. The
system will then be reslarted and off-gas concentrations will be measured. A rebound will be calculated using
the following formula:

Rebound = [log{Cr/CH)/[log{Co/Ct)

Where:

Co = the initial concentration of TCE (at system startup)

CI = the final asymptotic concentration of TCE

Cr = the concentration of a TCE after restart 5 months from system shut-down.

A rebound of 0.2 or less reflects a permanent reduclion and confirmation that performance objectives have

been met. Rebound will be calculated on a well-by-well basis.

SVE System Shut-down Conditions-
The SVE system shall be shut down if any one of the following conditions are met:

1) The performance objectives are met and rebound is acceptable.

2) Contirmation soil sampling indicates that the average soil concentrations in a given borehole are below the
PRGs.

3) Groundwater concentrations of TCE and 1,1,2,2-PCA beneath the soil TRZ are reduced to groundwater
PRGs with acceptable rebound (see groundwater exit strategy.).

The specific sampling protocol used to collect the data to be evaluated when making these decisions will

be outlined in the SVE system monitoring plan to be prepared as part of the remedial design process. The
monitoring plan will be subject to review and approval by EPA and MDE.
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2.12.2.7 Soil Remedy Closeout Process

The shut-down of the SVE system may not necessarily coincide with the achievement of site RAOs. (i.e., the
SVE system may reach its performance objectives and still leave a continuing source of groundwater
contamination in the soil.) In this case it may be necessary to implement additional active or passive {e.¢.,
MNA) technologles until RAOs are met. The achievement of RAOs and the final closeout of the soil portion of
the site will be based on meeting one of the following two conditions:

1. After the compietion of the SVE system operation a representative number of soil samples will be
collected to characterize the average concentration of TCE and 1,1,2,2-PCA remaining in the soil. Thess
data will be evaluated o determine if they are protective of groundwater using the methodology
referenced in section 2.8.2. If the average concentrations are protective of groundwater the soil remedy
wili be considered complete.

2. i the average soil concentrations are not protective of groundwater but the groundwater PRGs are metin
the area beneath the soil TRZ, an evaluation of the available groundwater data will be conducted. if a
preponderance of evidence indicates that it is untikely that the groundwater can be recontaminatedin the
future by the remaining soil contamination, then the soil remedy will be cansidered complete. Data to be
considered when making this decision will include: leng-term chemical sampling data, historic and current
water levels, rainfall data, continuing impacts of the in-situ biological groundwater remedy.

The specific protocol used to collect and analyze the soif and groundwater data when making these decisions
will be outlined in the long-term soil and groundwater monitoring plan to be prepared as pan of the remedial
design process. The monitoring plan will be subject to review and approval by EPA and MDE.

2.13 DESCRIPTION OF ALTERNATIVES FOR GROUNDWATER
Seven remedial alternatives were developed for the groundwater plume originating at Sile 4.
s Alternative 1: No Action

» Alternative 2: Institutional Controls (ICs) and Long-term Manitoring (LTM) with Continued Operation of the
Existing Groundwater Extraction Systems

+ Ailternative 3: Monitored Natural Attenuation with ICs and LTM and Conlinued Operation of Portions of the
Existing Groundwater Extraction System

+ Alternative 4. In-Situ Enhanced Reduclive Dechlorination with 1Cs and LTM and Continued Operation of
the Existing Groundwater Extraction Systems

+ Alternative 5: Air Sparging with iCs and LTM and Continued Operation of the Existing Groundwater
Extraction Systems

+ Alternative 6: Additional Groundwater Extraction and Ex Situ Treatment with 1Cs and LTM and Conlinued
Operation of the Existing Groundwater Extraction Systems

+ Alternative 7: Mid-Plume Extraction System

Alternative 7, which comprises groundwater extraction and piping to a new or existing ex-situ treatment
system, is nol a stand-alone alternative, but rather can be included alang with any other alternative (except
Allernative 1) selected for the Site 4 groundwater plume.

The following sections outline the components of each of the remedial alternatives 1o address the Sile 4
groundwater.
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2.13.1 Alternative 1: No Action

The no-action allernative is required by the NCP and serves as the baseline alternative for comparison
purposes, All other remedial aclion alternatives are judged against the no-action alternative. Under this
alternative, no controls or remedial technologies would be implemented. No additional work or monitoring
would be performed. There would be no reduction in toxicity, mobility, or volume of the contaminants other
than what woutd result from natural dispersion, dilution, biodegradation, and other attenuating factors. Existing
extraction and treatment systems would be shut down and mothbalied and existing monitoring programs and
would be discontinued. The site would be available for unrestricted use,

CERCLA (Section 121(c)), as amended by SARA (1986), requires lhat, even under the no-action alternative,
the site be reviewed every 5 years since contamination in the groundwater would remain onsite. Reporting
costs are minimal because il is assumed that this wilt be a small part of a larger 5-year report that addresses
the entire OU-1 as well as other sites at White Cak.

2.13.2 Alternative 2: Institutional Controls (ICs} and Long-term Monitaring (LTM) with Continued
Operation of the Existing Groundwater Extraction Systems

The primary components of this allernative are:

* |Institutional controls on groundwater access and use

+ Continued operation of the existing groundwater extraction and trealment systems
Long-term moenitoring of the groundwater

¢ Preparng annual and 5-year reports

2.13.2.1 Institutional Controls

institutional controls would be implemented to meet the following LUC Objeclives:

» Ensure no withdrawal of groundwater for any purpose (including as drinking water) trom within the
restricted area shown on Figure 2-6 until the PRGs are met and risks from groundwater use are shown to
be reduced to acceptabie leveis,

+« Ensure adequate protection to minimize potentially adverse health and environmental effects of work or
development in the restricted area.

+» Ensure adequate prolection to minimize physical disruption of any remedial eguipment, such as
monitoring wells, or remedial operations in the restricted area.

s Ensure adequate notificalion of pertinent use restrictions to current and future owners.

Institutional controls would be maintained until the concentrations of hazardeus substances in the groundwater
are at such levels as to allow for unrestricted use and exposure,

The Navy is responsible for implementing, inspecting, reporting, and entorcing the LUC Objectives in
accordance with a LUC Remedial Design. The LUC Remedia! Design would be developed during the design
phase, submitted to EFPA and MDE within 180 days of signature of this ROD, and would be subject to review
and approval by the EPA and MDE.

Although the Navy retains ultimate responsibility lor meeting the LUC Objectives, the Navy may arrange, by

contract or otherwise, for another party to carry out the LUC Remedial Design implementing actions. In
addition, since the particular sites subject 1o this ROD are presently under the jurisdiction of GSA, the Navy
would work with GSA to ensure that the LUC Objectives are met in accordance with the LUC Remedial
Design.
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Should any LUC Remedial Designimplementing action {ail, or any LUC objective not be met, the Navy would
ensure that appropriate actions are laken to reestablish the action and ensure compliance with the LUC
Objectives. The Navy may initiale legal action against a third party to compel! action and/or to recover the costs
for remedying any LUC violation.

2.13.2.2 Continued Operation of the Existing Groundwater Extraction and Treatment Systems

The existing extraction systems (the cenlrifuge extraction wells and the Site W Swale extraction trench) would
conlinue 1o be operated to exiract and ireat groundwater until exit criteria are met in those specific areas of the
plume. The air stripper treating the discharge from the Army ALC Building 500 storm sewer system and under-
drain would continue to be operated until it is determined that itis no longer needed to meet the surface water
discharge requirements. The treatment-system monitoring requirements would be revisited during the design
phase and documented in the O&M plan for the overall remediation systern.

2.13.2.3 Long-term Groundwater Monitoring

Under this alternative, groundwater monitoring would be performed at approximately 22 wells every 9 months
1o track contaminant concentrations within the Site 4 groundwaler plume. Groundwater monitoring on a
9-month schedule allows collection of data in each of the four seasons. These data would be used during the
5-year reviews to determine the elfectiveness of the controls. It was assumed thal 22 wells would be sampled
for VOCs, and a smaller number of these wells would also be sampled for explosives and perchlorate.

2.13.2.4 Reporting

Reporls would be prepared after each 3-month sampling event that would decument the resuits of the
sampling round. Since contamination will remain on site for a period longer than 5 years, 5-year reviews would
be required.

2.13.3 Alternative 3: Monitored Natural Attenuation with ICs and LTM and Continued Operation of
Portions of the Existing Groundwater Extraction System

The primary components of lhis alternative are:

»  Long-term monitoring of groundwater contamination and natural attenuation parameters
Preparation of annual technical memoranda and 5-year MNA analysis reports
Provisions for the selection of a contingency remedy in the event that MNA is shown to be ineffective

Continued operation of the existing groundwater extraction and treatment systems with the exception that
the extraclion wells near the centrifuge would be shut down

+ implementation of institutional controls until PRGs are met

* o @

MNA, as defined in this alternative, would be selected in tandem with the remediation approaches discussed
under alternalives 4, 5, and 6 of this section for the Site 4 groundwater, because the active remediation
identified in those alternatives would address only the defined Site 4 groundwater target remediation zone.
(i.e.: the highest levels of contamination detected downgradient of Site 4). This would be discussed further
under each of those alternatives. The primary components of Alternative 3 are discussed in detail below.

2.13.3.1 Long-term Groundwater Monitering

Under this alternative, groundwater sampies would be collected annually from a monitoring well network of
approximately 22 wells. The monitoring wells in the MNA network would be sampled for ail VOCs and a
smalier number of wells would also be sampled for explosivies and perchiorate. The groundwater also would
be sampled for primary MNA indicating parameters: ferrous iron, sulfate, chloride, nitrate, alkalinity, methane,
elhane, ethene, carbon dioxide, and total organic carbon. The following field parameters: dissolved oxygen,
temperature, pH, conductivity, and redox potential aiso would be collacted.
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2.13.3.2 Reporting

Annual reports would be prepared for each year of monitoring. These reports would focus on data reporting
and trend analysis rather than detailed MNA evaluation. A detailed MNA study would be performed after 4
years to be included as parl of the 5-year review report, to confirm contaminant biodegradation rates,
reevaluate the dala collected, and document lines of evidence for MNA. The 5-year review report would
indicale whether NA is occurring at a rate sufficient to maintain control of the contaminant plume and degrade
it to PRGs within a reasconable time frame or whether a contingency remedy should be implemented. Detailed
reports would continue to be prepared every 5 years

2.13.3.3 Contingency Remedy

A contingency remedy would be selected and implemented in the event that MNA is shown not to be an
effective remedy at the end ot 5 years. Selection would be based on the most recent data available. The
contingency remedy would be one of the other alternatives evaluated in this FS. A contingency remedy could
be implemented belfore the end of the 5 years of monitoring if interim results indicate that MNA is not going to
be effective.

2.13.3.4 Institutional Controls

Institutional controls to prevent groundwater exposure from the site would be the same as those included in
Alternative 2, including preparation of a LUC remedial design document. These would remain in etfect until
groundwater PRGs are met and risks from groundwater are shown to be reduced to acceptable levels.

2.13.3.5 Continued Operation of Some of the Exisling Groundwater Extraction and Treatment
Systems

In order to maintain containment of the plume, and continue mass removal, the Site W Swale extraction trench
and the groundwater-treatment syslems associaled with the extraction trench would be maintained until exit
criteria are met in lhat area. The air stripper treating the discharge from the Army ALC Building 500 storm
sewer system and under-drain would continue to be operated until it is determined that it is no longer needed
to meet the surface water discharge requirements. The treatment-system monitoring requirements would be
revisited during the design phase and documented in the Q&M plan for the overall remediation syslem.

However, the extraction wells near the centrifuge would be shut down so that MNA would be the predominant
remedial alternative for the majority of the dissolved-phase plume soulh of Site 4.

2.13.4 Alternative 4: In-Situ Enhanced Reductive Dechlorination with ICs and LTM and Continued
Operation of the Existing Groundwater Extraction Systems

The primary components of this alternative are:

+ Installation of additional wel's to define treatment area and establish an optimum groundwater monitoring
network

Installation of injection wells and injecticn of electron donor

Groundwater monitoring of baseline and post-injection conditions

Preparation of annual technical memoranda and 5-year report

Conlinued operation of the existing groundwater extraction and trealment systems

+ Long-term monitoring of the downgradient portions of the plume

» hmplementation of institutional controls until PRGs are met

* o & »

The enhancead reductive dechlorination (ERD) portion of this alternative woulid only be applied to the high
levels of groundwater contamination {i.e., those greater than 500 pg/L VOCs) identified as the Site 4
groundwater larget remediation zone (TRZ) (see Figure 2-10).
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The assumption is that the current remedial measures in place (i.e., the centrifuge extraction wells, the
extraction trench, and the Building 500 underdrain) provide effective remediation for most contamination
further downgradient from this area and need not be replaced with ERD

ICs and LTM such as described in Alternative 2 would be selected for the lower levels of contamination
bypassing the centrifuge extraction wells to the east toward the Floral Drive stream and the groundwater
downgradient of the extraction trench and Building 500 underdrain.

In this alternative, the naturaily occurring process of chemical decomposition under reducing conditions would
be enhanced through injection and distribution of an electron donor or co-substrates (food source} in the
groundwater target remediation zone just downgradient of the Site 4 source area, to increase the
biodegradation rates of the contaminants by naturally occurring microorganisms. Injection of an electron denor
material should result in creation of an anaerobic aquiter and the production of hydrogen. Reductive
dechlorination by microbes present in the aquiter occurs, resulting in the removal of chiorine atoms from the
chlonnated hydrocarbon contaminants. The major components of this alternative are discussed below.

2.13.4.1 Installation of Additional Wells

A design phase investigation involving the instaliation of an estimated six temporary wells and five permanent
monitoring wells would be conducted. The temporary wells would be used to more precisely define the leading
edge of contamination greater than 500 pg/L; contamination within the dissolved-phase plume south of Site 4
greater than this concentration would be considered the groundwater target remediation zone and would be
addressed by this technology. The additional wells would provide information that could be used to avoid
injecting electron donor in areas not needing treatment. The permanent wells would be installed in lower part
of the saturated interval in the Coastal Plain deposits to provide adeguate monitoring lecations for evaluating
the effectiveness of ERD.

2.13.4.2 Performance of a Pilot Test

During the design phase a field-scale pilot test would be conducted. The electron donor would be injected into
one or two wells and contaminant degradation and byproduct production will be tracked over time at
surrounding monitoring points to determine the optimum donor and dose for full-scale application.

2.13.4.3 Installation of Injection Wells and Injection of an Electron Donor

The electron donor substrate is metabolized by naturally occurring microorganisms, resulting in the creation of
anaerobic aquifer conditions and the production of hydrogen. The electron donor is typically a tood-grade liquid
that can be injected under pressure into the saturated zone for plume remediation.

The electron donor would be injected using injection wells in three curtain arrangements, arrayed
perpendicular to the direction of groundwater flow and contaminant migration. Wilh this configuration,
contaminated groundwater would flow through the curtains and contact the injected material as the
groundwater flows by. The treatment curtains would be installed just upgradient of the leading edge of the
contamination (defined here as contaminaticn greater than 500 pg/L contour} and along two traverses
between this curtain and Site 4.

Injection wells would be drilled using a hollow stem auger rather than using direct-push technology due to the
cobbles/boulders present in the site soil. The re-usable injection weils would consist of 4-inch diameter
Schedule 80 PVC pipe and would be screened across ali 25 [t of the target zone. The lactate solution has an
estimated radius of influence of 6 ft to 10 it under site conditions. Therefore, the final design of injection point
locations would need to be closely spaced (i.e., on a 18-ft spacing). This alternative would require a large
number of injection wells because the estimaled width of the plume perpendicular to groundwater flow is about
430 ft. Therefore, an estimated 81 injection points (27 points in each of the three traverses} would be required
to allow for sufficient overlap of the injected material.



The aclual electron donor and dosage would be calculated in the remedial design process. Preliminary
estimales are summarized here:

« Radius of influence: 6itlo 101t
e Length of each of the three injeclion curtaing: 430 ft
e Injeclion well spacing and configuration: 27 wells spaced at 16 ft at each of three curtains
e Length of injection interval: 251
e Electron donor dose rate in poundsiwell 1600 pounds per well
(assumes sodium lactate):
s Malerial requirement: 130,000 pounds per injection event

A remediation time of 8 years was calculated for the high levels of contamination in the groundwater target
remediation zane. The time to remediation estimate for the remaining plume downgradient of lhe groundwater
target remediation zone is 45 years. However, a greater amount of contamination would be removed earlier on
in the remediation process than with Alternatives 1, 2 or 3. The centrifuge extraction wells cotild be shut down
in 45 years.

2.13.4.4 Baseline and Post-infection Monitoring

Bioremediation effectiveness would be monitored by collecting and analyzing groundwater samples from
approximately 10 selected wells before and throughout the duration of the treatmenl. Sampling and analysis
would be conducled to track lhe disappearance of contaminants and byproduct generation, and the dispersion
of the sodium lactate, to determine effectiveness and if additional applications are necessary.

The scope of each sampling event would include sampling the five new manitoring wells plus five other
existing wells: two within the zone of lreatment and three downgradient, per event, with modifications as
needed to belter understand the effectiveness of the electron donor injection. Laboratory analysis of the initial
sampling rounds would involve analysis of hydrogen and metabolic organic acids in addition to the paramelers
identified under Alternative 3.

Baseline sampling would be conducted before the injection of the electron donor, then quarterly for the
remainder of the first year, and then semiannually until PRGs are achieved. The sampling intervals have been
chosen to represent durations after which the remediated groundwater would pass through the new monitoring
wells immediately downgradient of the treatment curtain, based on the estimated groundwater linear velocity in
this area.

2.13.4.5 Reporting

Semiannual result reporting would be performed for the first year and annual reporting would occur thereafter.
These reports would focus on data reporting and trend analysis rather than detailed ERD evaluation. A
detailed ERD study would be performed after 4 years of data and included as part of the 5-year review report,
to determine contaminant biodegradation rates, reevaluate the data collected, and evaluate the effectiveness
of the remedy.

2.13.4.6 Continued Operation of the Existing Groundwater Extraction and Treatment Systems

The existing extraction systems (the centrifuge extraction wells and the Site W Swale extraction trench) would
continue to be operated to extract and treat groundwaler unlil exit criteria are met in those specific areas of the
piume. The air stripper treating the discharge from the Army ALC Building 500 storm sewer system and under-
drain would continue to be operated until it is determined that it is no longer needed to meet the surface water
discharge requirements, The treatment-system monitoring requirements would be revisited during the design
phase and documented in the O&M plan tor the overall remediation system.
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2.13.4.7 Long-term Groundwater Monitaring

Groundwater monitoring would be performed at approximately 22 wells every 8 months to track contaminant
concentrations within the Site 4 groundwater plume downgradient of the groundwater target remediation zone.
Groundwater monitoring on a 9-month schedule allows collection of data in each of the four seasons. These
data would be used during the 5-year reviews lo determine the effectiveness of the controis [t was assumed
that 22 wells would be sampled for VOCs, and a smaller number of these wells would aiso be sampled for
explosives and perchlorate.

2.13.4.8 Institutional Controls

Institutional controls to prevent groundwater exposure from the site would be the same as those included in
Alternative 2, including preparation of a LUC remedial design document. These would remain in efftect until
groundwater PRGs are met and risks from groundwater are shown to be reduced to acceptable levels.

2.13.5 Alternative 5: Air Sparging with ICs and LTM and Continued Operation of the Existing
Groundwater Extraction Systems

Air sparging is an in-situ technology that involves injecting ambient air into the groundwater target remediation
zone |o volatilize dissolved, adsorbed, and residual contaminants. The primary components of this alternative
are:

« Installation of additional wells to define the treaiment area and establish an optimum groundwalter
monitoring network

Installation of air sparging wells

Groundwaler monitoring of baseline and post-sparging conditions

Preparation of annual lechnical memoranda and 5-year report

Continued operation of the exisling groundwater exiraction and treatment systems

{ ong-term monitoring of the downgradient portions of the piume

Implementation of institutional controls until PRGs are met

The air stripping portion of this afternative would only be applied to the high levels of groundwater
contamination (i.e., those greater than 500 pg/L VOCs) identified as the Site 4 groundwater TRZ (see Figure
2-10). The assumption is that the current remedial measures in place (i.e., the centrifuge extraction wells, the
extraction trench, and the Building 500 underdrain) provide effective remediation for most contamination
further downgradient from this area and need not be replaced with air sparging.

ICs and LTM such as described in Alternative 2 would be seiected for the lower levels of contamination
bypassing the centrifuge extraction wells to the east toward the Floral Drive stream and the groundwater
downgradient of the extraction trench and Building 500 underdrain. Each of these components is discussed in
detail below.

2.13.5.1 Installation of Additional Wells

A design phase investigation involving the instaliation of an estimated six terporary wells and five permanent
monitoring wells would be conducted. The temporary wells would be used to more precisely define the leading
edge of contamination greater than 500 pg/L; conlamination within the dissolved-phase plume south of Site 4
greater than this concentration would be considered the target remediation zone and would be addressed by
this technology. The additional wells would provide information that could be used to avoid conducting air
sparging in areas not needing treatment. The permanent welis would be installed in lower part of the saturated
interval in the Coastal Plain deposits to provide adequate monitoring locations for evaluating the effectiveness
of air sparging.

2.13.5.2 Installation of Air Sparging Welis

Approximately 51 air sparging welis would be installed in three curtain arrangements (with 17 wells in each

2-39



curtain) oriented perpendicular to the groundwater flow and contaminant migration. With this configuration,
contaminated groundwater would flow through the cunlains and contact the injected air. The treatment curtains
would be installed just upgradient of the leading edge of contamination {defined here as contaminalion greater
than 500 ug/L) and along two traverses between this curtain and Site 4.

A radius of influence of approximalely 15 ft was assumed for each sparge well, based on site geclogy. The air
sparging wells would be drilled using HSA and be constructed of 2-inch PVC, with a 2-ft screen in each well
set at the base of the contamination from approximately 83 ft to 65 ft bgs. An air-sparging blower would be
connected to each well network. Blowers of 500 scfm and 16 psig capacily would be provided to inject
approximately 30 scfm of air into each of the sparge wells. The estimated design parameters and system
layout are specified below:

¢ Radius of influence: 151t

¢ Length of injection curtain: 430t

* injection well spacing and configuration: 17 wells spaced at 25 ft in each of three curtains
* Airinjection rate: 30 scfm per well

* Blower demands: 500 scfm and 16 psig

Once the contaminants are stripped from the saturated zone, they will enter the vadose zone. However, given
the small amount of mass (90 pounds in the groundwater and 108 pounds adsorbed on the soil below the
water table), the fact that lateral dispersion will occur, and that the remediation will be occurring over several
years, there is no need for an SVE system installed above the air sparging system.

A remediation time of 8 years was calculated far the high levels of contamination in lhe groundwater target
remediation zone. The time to remediation estimate for the remaining plume downgradient of the larget
remediation zone is 45 years. However, a greater amount of contamination would be rernoved earlier onin the
remediation precess than with Alterpatives 1, 2 or 3. It is estimated that the centrifuge extraction wells could
be shut down in 45 years.

2.13.5.3 Baseline and Post-injection Monitoring

Groundwater sampling and analysis would be conducted {o track the remaval of chicrinated VOCs and other
chemicats for which PRGs had been established. The scope of each sampling event would include sampling
the tive new monitoring wells plus five other existing wells: two within the target remediation zone and three
downgradient per event, with modifications as needed to better understand the effectiveness of air sparging.

Baseline sampling would be conducted before the start of the air sparge system, quarterty for the remainder of
the first year, and then semiannually untit PRGs are achieved. The sampling intervals have been chosen to
represent durations after which the remediated groundwater weuld pass through the monitoring wells based
on the eslimated groundwater linear velocity in this area.

2.13.5.4 Reporting

Semiannual result reporting would be performed for the first year and annual reporting would occur thereafter.
These reports would focus on data reporting and trend analysis A detailed evaluation would be performed
afler 4 years of data are collecled and included as part of the 5-year review report, to evaluate the
effectiveness of the remedy.

2.13.5.5 Continued Operation of the Existing Groundwater Extraction and Treatment Systems

The existing extraction systems (the centrifuge extraction wells and the Site W Swale exiraction trench) would
continue tc be operated to extract and treat groundwater until exit criteria are met in those speciic areas of the
plume. The air stripper trealing the discharge from the Army ALC Building 500 storm sewer system and under-
drain would continue to be operated until it is determined that it is no longer needed to meet the surface water
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discharge requirements. The treatment-system monitoring requirements would be revisited during the design
phase and documented in the O&M plan for the overall remeadiation system,

2.13.5.6 Long-term Groundwater Monitoring

Groundwaler monitoring would be performed at approximately 22 wells every 9 months to track cantaminant
concentrations within the Site 4 groundwater plume downgradient of the target remediation zone. Groundwater
monitoring on a 9-month schedule allows collection of data in each of the four seasons. These data would be
used during the 5-year reviews to determinie the eflectiveness of the controls. It was assumed that 22 wells
would be sampled for VOCs, and a smaller number of these wells would also be sampled for explosives and
perchiorate.

2.13.5.7 Institutionat Controfs

Institutional controls to prevent groundwater exposure from the site would be the same as those included in
Alternative 2, including preparation of a LUC remedial design document. These would remain in effect until
groundwater PRGs are met and risks from groundwater are shown to be reduced to acceptable levels.

2.13.6 Alternative 6: Additional Groundwater Extraction and Ex-Situ Treatmenl with ICs and LTM and
Continued Operation of the Existing Groundwater Extraction Systems

Allernative 6 involves installation of a groundwater extraction system south of Site 4 to achieve hydraulic
control of the plume and mass removal within the Site 4 groundwater targel remediation zone. The primary
components of this allernative are:

s Inslaliation, testing, and startup of groundwater extraction wells

s Construclion of a groundwater conveyance and lreatment system to treat the extracted water

» Instrumentation to monitor and record flow rates and notify maintenance personnel of malfunction
s Discharge of the treated water to a surface water body

e Annual operation and maintenance {O&M) to monitor performance and assure proper operation

+  Groundwater monitoring for contaminant concentrations and hydraulic capture (including addition of a new
monitoring well)

« Preparation of annual technical memoranda and 5-year report

« Continued operation of the existing groundwater exiraction and treatment systerns
+ Long-term monitoring of the downgradient portions of the piume

« Implementation of institutional controls until PRGs are met

The new extraction and treatment portion of this alternative would only be applied to the high levels of
groundwater contaminalion (i.e., those greater than 500 ug/L. VOCs) identified as the Site 4 groundwater TRZ
(see Figure 2-10). The assumption is that the current remedial measures in place (i.e., the centrifuge
extraction wells, the extraction trench, and the Building 500 underdrain) provide effective remedialion for most
contamination further downgradient trom this area and need not be replaced or enhanced.

ICs and LTM as described in Alternative 2 would be selected for the lower levels of contamination bypassing

the centrifuge extraction wells to the east toward the Floral Drive stream and the groundwater downgradient of
the extraction trench and Building 500 underdrain. Each of these components is discussed in detail below.

2.13.6.1 Instalfation of Groundwater Extraction Wells

Groundwater extraction serves two purposes: 1) it allows for contaminant mass removal and 2} it can provide
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hydraulic containmen! by altering the natural hydraulic gradient to prevent contaminated groundwater flow
either horizontally or vertically.

A network of between three and six groundwater wells, pumping a combined 9 gallons per minute (gpm),
would be instalied to control the groundwaler in the Site 4 groundwater target remediation zone. In addition,
between four and six piezometers would aiso be installed to maonitor water levels around the extraction wells
and determine if the necessary capture zones were being established. It is assumed that these piezomelers
would be constructed idenlical to 2-inch monitoring wells.

2.13.6.2 Groundwater Trealment System

A total of approximately 9 gpm would be extracted and directed to a treatment system consisting of a filter,
equalization tank, low-profile tray air stripper, and a discharge pump Calculations show that the potential for
calcium carbonale scaiing is very iow. Therefore, no additional pre-treatment besides equalizalion and filtration
are anlicipated {¢ be required. Preliminary calculations also show that no emissions control is necessary. The
treatment system would be equipped with instrumentation to record tlow rates and total flow, and to shut down
the system and notify maintenance personnel in the event of malfunction.

2.13.6.3 Discharge of Treated Water

The treated water would be pumped to an appropriate nearby surface water stream, assumed to be the
stream that flows along the east side of Isherwood Roead, under a Nationat Pollutant Discharge Elimination
System (NPDES) permit. Discharge concentrations would have to meet the State of Maryland surface water
discharge requirements.

2.13.6.4 Annual O&M and Target Remediation Zone Groundwater Monitoring

The pumping time estimated to achieve PRGs in the Site 4 groundwater target remediation zone is 6 years.
This assumes that any continuing source in the vadose zone soij at Site 4 (the Site 4 soil target remediation
zone discussed in seclion 2.9) has been removed, lhe adsorbed phase cantaminant concentrations are
minimal, and there are no NAPLs in the subsurface. During this period, annual O&M and monitoring would be
performed.

In addition to mechanical system maintenance and checks, annual O&M would include sampling the
discharge from each well and stripper influent and effluent monthly, and collecting water levels in the
surrounding wells and piezometers monthly.

Groundwater monitoring would include collecting groundwater samples for VOC and perchlorate analysis from
a network of 6 wells on a quarterly basis for 1 year and then semiannually for the duration of the remediation:
estimated at 6 years for the groundwater target remediation zone.

2.13.6.5 Reporting

A 5-year report would be prepared that documents the effecliveness of the treatment system and meets the
requirements of CERCLA. Technical memaoranda would be prepared on a quanterly basis o report treatment
performance.

2.13.6.6 Continued Operation of the Existing Groundwater Extraction and Treatment Systems

The existing extraction systems (the centrifuge extraction wells and lhe Site W Swale extraction trench) would
continue to be operaled to extract and treat groundwater until exit criteria are met in those specific areas of the
piume. The air stripper treating the discharge from the Army ALC Building 500 storm sewer system and under-
drain would continue to be operated until it is determined that it is no longer needed to meet the surface waler
discharge requirements. The treatment-system monitoring requirements would be revisited during the design
phase and documented in the O&M plan for the overall remediation system.
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2.13.6.7 Long-term Groundwater Monitoring

Groundwater monitoring wauld be performed at approximately 22 welis every 8 monlhs to track contaminant
concentrations within the Site 4 groundwater plume downgradient of the target remediation zone Groundwater
monitoring on a 9-month scheduie allows collection of dala in each of the four seasons. These data would be
used during the 5-year reviews to determine the effectiveness of the controls. It was assumed that 22 wells
would be sampled for VOCs, and a smaller number of these wells would also be sampled for explosives and
perchiorate.

2.13.6.8 Institutional Controls

institutional controls to prevent groundwater exposure from the site would be the same as those included in
Alternative 2, including preparalion of a LUC remedial design document. These wouid remain in effect until
groundwater PRGs are met and risks from groundwater are shown to be reduced to acceptable levels.

2.13.7 Alternative 7: Mid-Plume Extraction System

Alternative 7 involves installaticn of a groundwater extraction system between the current centrifuge extraction
system and the southern edge of the groundwater targel remediation zone to achieve hydraulic control and
mass removal of the plume across its entire width at this distance from the source. This alternative is not
considered a stand-alone alternative, but rather an alternative that would be combined with one of the previous
six. The primary components of this alternative are:

¢ Installation, testing, and startup of groundwater extraction wells

« Construction of a groundwater conveyance to treal the extracted water in the existing air stripper that
serves the cenlrifuge exiraclion well system and the Site W swale extraction trench

« Instrumenlalion to ronitor and record flow rates and notify maintenance personnel of malfunction
e Annual Q&M lo monitor performance and assure proper operatian of the wells
« Groundwater monitoring for contaminant concentrations and hydraulic capture

Each primary compaonent is discussed below.

2.13.7.1 Instaflation of Groundwater Extraction Wells

A network of six to eight groundwater wells, pumping at a total combined rate of 10 to 11 gpm would be
installed to control the contaminated groundwater north of the centrifuge extraction system. This would reduce
the clean up time for groundwater relative to the other six alternalives and contain contaminated groundwater
that is moving toward the middle reaches of the Floral Drive stream and bypassing the existing centrifuge
extraction well system. Specifically, the time 10 remediate the area between the southermn edge of the TRZ and
the centrifuge extraction wells would be reduced from 45 years to 20 years. The conceptual locations of the
wells are shown in Figure 2-10.

In additian, four to six piezometers would also be installed to monitor water levels around the extraction wells
and determine if the necessary capture zones were being eslablished. itis assumed that these piezometers
would be constructed identical to 2-inch monitoring wells.

2.13.7.2 Groundwater Conveyance System

The extracted waler would be piped to an air stripper to remove volalile organic compounds. Based on historic
groundwater data al the locations of the proposed extraction wells, all non-VOC contaminants in the
groundwater extracted by these wells would be at concentrations below surface water discharge limits and
would not require treatment to reduce concentrations. The treated water would be discharged to the surface
water in the stream that runs along the east side of Isherwood Road.
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2.13.7.3 Annual O&M and Groundwater Monitoring

During the estimated 20-year operation period, annual O&M and menitoring would be performed. In addition to
mechanical system maintenance and checks, annual O&M would include sampling stripper influent and
effluent and the discharge from each well and collecting water levels in the surrounding wells and piezometers
on a menthly basis.

Groundwater monitoring would include collecting groundwater samples for VOC analysis from a network of 3
wells on a quarterly basis for 1 year and then semiannually for the duration of the remediation (estimated at 20
years).

2.13.7.4 Reporting

Preparalion of technical memoranda and 5-year reports for the mid-plurne extraction system would be
included in those prepared for the existing extraction systems.

2.13.8 Common Elements and Distinguishing Features of Each Allernative

The one significant element which is common to all six alternatives is that hazardous substances would
remain on site for scme time at concentrations above those protective of unrestricted use. Therefore, all
alternatives would require institutional controls. A distinguishing fealure of Alternatives 4, 5 and 6 is Ihe use of
active remediation to accelerate the removai of COCs from groundwater within the most contaminated part of
the plume (the TRZ) and the achievernent of PRGs within 10 years. Further distinquishing features of
Alternatives 4 and 5 is that the active remediation would occur in-situ.

2.13.9 Expected Outcomes of Each Alternative

Under Alternative 1, potential unacceptable risks to human health and the environment would continue
indefinitely.

Alternatives 2, 3, 4, 5, and 6 would be immediately protective of human healith and the environment through
the use ol institutional controls to prevent groundwater use, and menitoring to ensure institutionat controls are
addressing all contamination. Alternatives 4, 5, and 8 would alsc allow unrestricted groundwater use in
portions of the plume within 10 years and for all of the plume in 45 years. Adding Aiternalive 7 to any of these
three active remedies would allow unrestricted groundwater use for the entire plume in an estimated 20 years.
The duration until unrestricted groundwater use would apply under Alternatives 2 and 3 is substantially longer.

Since May 2002 there has been a substantial increase in dissolved TCE concentrations immediately befow the
Site 4 source area. This increase has coincided with, and may be due to near-record rainfall over the past
24 months. This rainfall has resulted in increased infiltration through the contaminated soil in the source area
and a subslantial rise (over 14 feet) in the groundwater levels at the site. The infiltration and water level rise
have both likely flushed TCE out of the subsurface soil and have submerged contaminated soil that was
proposed to have been treated through SVE as discussed in section 2.12.

214 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The NCP outlines the approach for comparing remedial alternatives. Evaluation of the allernatives uses
“threshold,” “primary balancing,” and “modifying” criteria. To be considered for remedy selection, an alternative
must meet the two following threshold crileria:

1. Overall protection of human health and the environment
2. Compiiance with ARARs and TBC criteria

The primary balancing criteria are then considered to determine which aiternative provides the best
combination of attributes. The primary balancing criteria are:
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Long-term effecliveness and permanence

Reduction in toxicity, mobility, or volume through treatment
implementability

Short-term effectiveness

Cost

NoO VAL

A comparative evaluation for these 7 criteria was conducted in the OU-1 FS for the seven remedial
alternatives developed to address Site 4 groundwater. A summary of the evaluation is provided in Table 2-46.
The cost information is repeated below for ease of comparison. The seven alternatives were then ranked
relative to each other and given a relalive score. This ranking is provided in Table 2-47.

Capital Cost O&M Cost Net Present Worth

Allernative 1 $14,000 $6.000 534,000

Alternative 2 $25,000 $85,000 $1,570,000
Alternative 3 $25,000 $84,000 $1,550,000
Allerpative 4 $540,000 $80,000-$280,000 $2.‘800,000
Allernative 5 $630,000 $80,000-$200,000 $2,800,000
Alternative 6 $573,000 $80,000-$220,000 $2,400,000
Alternative 7 $200,000 $30,000-$6C,000 $400,000

Based on the criteria evaluation and ranking, the combination of Alternatives 6 and 7 was identified as the
preterred remedy and was presented 10 the Slate of Maryland and the public as such in the Proposed Plan.
Comments on the Proposed Plan are used as the basis for evaluating the seiected remedy further against two
modifying criteria:

1. Accepiance by the State
2. Acceptance by the community

State Acceptance

The State of Maryland has gone on record in the Proposed Plan as supporling the combination of Alternatives
6 and 7 as the preferred remedy for Site 4 groundwater.

Community Acceptance

Based on comments expressed at the public meeting and received during the public comment period, the
community generally agreed with the preferred remedy for groundwater with one exception.

This axception, together with new groundwater data collected since March 2003 {see section 2.5.3.3) and
recent Navy guidance strongly discouraging the use of groundwater exiraction and treatment, has resulted in a
cifference between the preferred remedy as described in the Proposed Plan and the selected remedy as
described below. The selected remedy relies on in-situ bioremediation similar to that descriped in Alternative 4
of the FS, but expanded to include biological treatment of the groundwater at the source area. Specific
responses o public comments are in the Responsiveness Summary seclion of this ROD.

2.15 PRINCIPAL THREAT WASTES

The NCP establishes an expectation that lreatment will be used to address the principal threats posed by a
site wherever practicable {40 CFR 300.430(a)(1){iii}(A)]. Principal threat wastes include non-agueous phase
liquids in the environment, drums of liquids containing the COCs for the site, and drummed non-liquid waste or
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soil containing significant concentrations of highly toxic materials. Based on available information and on
results of remedial investigations, Site 4 contains no principal threal wastes as defined by lhe NCP.

2.16 SELECTED REMEDY

This section expands upon the details of the selecled remedy for Site 4 groundwater.

2.16.1 Summary of the Rationale for the Selected Remedy

The selected remedy for Site 4 groundwater is in-situ enhanced reductive dechlorinatian, institulional controls
and long-term monitoring combined with the continued operation of the existing groundwater extraction and
treatment syslem. The setected remedy consists of an approach similar to that outlined in Aiternative 4 from
the FS expanded to biologically treat the groundwater within the source area and the groundwater in the
vicinity of the mid-plume extraction system defined in Alternative 7 {as necessary).

Table 2-47 provides a summary of the results of the detailed analysis and a numeric ranking of each
alternative. A numeric value from 0 to 5 was assigned to each qualitative assessment of the criteria. Where
significant uncertainty existed in the value of the ranking, a numeric range was provided to include the bracket
of uncertainty. The values were added to arrive at a final tolal score for each allernative. Each criterion was
assigned eqgual weight in determining the final score. Note that Alternative 7 was not ranked because it is not a
stand-alene aiternative and can be included with the selected alternative for non-source groundwater. The
highest-ranking alternatives were;

¢« Alternative 6 with Alternative 7- Groundwater Extraction and Ex Situ Treatment with |Cs and LTM and the
Mid-plume Extraction System

* Alternative 4 with Alternative 7 —Enhanced Reductive Dechlorinalion with ICs and L. TM and the Mid-piume
Extraction System

Alternatives 4 ard 6 scored the same lor protection of human health and the environment; ccmpliance with
ARARs; long-term effectiveness and permanence; reduction in toxicity, mobility, or volume, shor-term
ellectiveness; and implementability. The two alternatives dilfered only in cost, with groundwater extraclion and
treatment being the less expensive of the two. Clean-up time using Alternative 6 is expected to be on the order
of 6 years for the target remediation zene, whereas the clean-up time for lhe target remediation zone under
Alternative 4 is expected to be on the order of 10 years. The cleanup of the overall plume under both
alternatives is expected to take 20 years.

Allernative 5 (air sparging) had a similar cost to Alternative 4 but did not score as well for compliance with
ARARSs because of its likely inability to effectively meet clean up goals for 1,1,2,2-PCA. Alternative 3 (MNA)
had a wide range in overall score because of the uncertainty with its effectiveness.

The FS concludes that Alternative 7, when combined with either Alternative 4, 5, or 6, would reduce the time of
remediation for the portion of the plume that bypasses the existing extraction systems from 43 years to 16
years. It would also reduce the overall time to cleanup the area between the southern end of the target
remediation zone and the centrituge extraction system from 45 years to about 20 years.

Since the time that this ranking was conducied in the FS, several events have cccurred lhat have increased
the overall benefits of Alternative 4 and decreased the attractiveness of Alternative 6 and 7.

* In April 2004 the Navy finalized groundwater remediation guidance that sirongly discouraged the use of
groundwater extraction and treatment as a tinal remedy. The guidance was based on site experience that
shows that this technology very rarely achieves clean-up goals and almost always results in significant
increases in treatment duration and cost accompanied by serious treatment inefficiencies.

« A more detailed ook at remediation costs in 2004 indicated that costs for ex-situ groundwater treatment
(Alternatives 8 and 7} would likely be grealer than that indicated in the FS because of the need to treat for
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iron in the water. At the same time it was determined that in-situ bioremediation costs would likely be less
than |hat indicated in the FS because market pressures have reduced the price of the various substrates
typically used for in-situ bioremediation.

s The resulls of several sampling events conducled al Site 4 in 2003 have shown that there has been a
substantial increase in dissolved TCE concentrations immediately below the Site 4 source area. This
increase has coincided with, and may be due to near-record rainfall over the past 24 months. This rainfall
has resulted in increased infiltration through the contaminated soil in the source area and a substantial
rise in the groundwaler levels at the site of over 14 [eet. The inliltralion and water level rise have both
likely flushed TCE out of the subsurface soil and have submerged contaminated soil that was proposed to
have been treated through SVE as discussed in section 2.12.

+ Asaresult of these recent events and findings, the Navy and EPA have determined that in-sifu enhanced
reductive dechlorination, with institutional conlrols and long-term monitoring combined with the continued
operation of the existing groundwater extraction and treatment system wouid be the most eftective
alternative for treating the groundwater at Site 4.

An initial evaluation of MMA (i.e : natural reductive dechlerination) at Site 4 was conducted in the CU-1 RI. The
high concentration of ethene in the groundwaler beneath Site 4, as well as low dissolved oxygen (DQ) and
oxidation/reduclion potential (ORP), indicate that reductive dechlorination is happening in the area but that it is
severely limited by lack of a carbon source. Providing a carbon source, such as thal proposed in the selected
remedy, should significantly increase the rate of dechlorinalion at the site and, together with soil remediation
via SVE and downgradient groundwater remedialion via continued operation of the existing extraction and
treatment system, should clean-up the plume in a manner that is as timely and cest effective as possible.

2.16.2 Description of the Selected Remedy

The primary components of the selecled remedy are:

« |Installation of injection wells and injeclion of electron donor at the former Site 4 disposal pits

» [nstallation of injection wells and injection of electron donor in the areas of highar concentrations of TCE in
the downgradient portion of the Site 4 plume between the former Site 4 disposal pits and the centrifuge
extraction wells.

+ Continued operation of existing groundwater extraction wells and trench and associated treatment system

+ Long-term monitering of the in-situ reductive dechlorination area, existing extraclion system areas and
downgradient portions of the plume

¢ Preparation of annual technical memoranda and 5-year reports

+ Implementation of institutional controls until PRGs are met

2.16.2.1 Installation of Injection Wells and Injection of Electron Donor in the Source Area

The electron donor, is metabolized by naturally occurring microorganisms, resuiting in the creation of
anaerobic aquifer conditions and the production of hydrogen. The eleciron donor is typically a food-grade liquid
lhat can be injected under pressure into the salurated zone for plume remediation.

The electron dener substrate will be injected using injection wells in the groundwater directly beneath the area
of the former Site 4 disposal pits. This area is approximately 175 feet by 80 feet. Injeclion wells will be used
because the site geolegy (which contains an abundance of boulders) precludes direct push technology. The
electron donor substrate is assumed to have an estimated radius of influence of 6 to 10 feet under site
conditions, theretore, the injection wells will be spaced at 16 feet. The re-usabie injeclion wells will consist of 2
to 4-inch diameter, Schedule 40 PVC pipe with a 15-foot screened interval. The wells will be 55 feet deep on
average in order o allow delivery of the electron donor throughout the depth of the saturated zone. The
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electron donor chemical will be mixed into a slurry and using a pressurized pumping system, pumped inlo
each injection well. The pressure of the injection would depend upon the head loss within the formation. The
exact number and location of injection wells and the electron donor lype and injection dosages will be
calculated in the basis of design and the remedial action work plan and will be approved by EPA and MDE. It
is likely that multiple injeclions of the electron denor substrate will be needed.

2.16.2.2 Installation of Injection Wells and Injection of Electron Donor in the Downgradient Portions
of the Plume

Biological treatment barriers will be established at key locations in the plume bstween the source area and the
exisling cenlrifuge extraction wells to degrade the TCE and 1,1,2,2-PCA. Each barrier will consist of a line of
injection wells constructed perpendicular to the direction of groundwater flow (See Figure 2-11). Treatment will
focus on the areas of greatest contamination {(greater than 100 to 500 ug/L). It is expected that it the higher
levels are treated, it will cut off the source to the areas of lower conceniralion. It is anticipated that the barriers
will be installed in a phased appreach so thal the most effective approach can be determined before the entire
system is installed. The number of barriers needed will be determined based on Lhe initial results. The exact
number and location of injection wells, the details of the phased approach, and the type and dosage of the
electron donor, will be calculated in the basis of design and the remedial action work plan and will be approved
by EPA and MDE.

2.16.2.3 Continued Operation of the Existing Groundwater Extraction and Treatment Systems

The existing extraction systems {the centrifuge extraclion wells and the Site W Swale extraction trench} will
continue to be operaled lo extract and treat groundwater until exit criteria are met in those specific areas of the
plume. The air stripper treating the discharge from the Army ALC Building 500 storm sewer system and under-
drain will continue to be operated until it is determined that it is no longer needed to meet the surface waler
discharge requirements. The treatment-sysiem monitoring requirements will be revisited during the design
phase and documented in the O&M plan for the overall remediation system.

2,16.2.4 Long-term Groundwater Monitoring

Various groundwater monitoring programs would lake place throughout the plume area to meet several
menilering needs.

First, the effectiveness of in-situ enhanced reductive dechiorination will be monitored by collecting and
analyzing groundwater samples from selected wells (approximately 8) prior to, and throughout the duration of,
the treatment. The number of wells may be increased as the treatment system is expanded. Sampling and
analysis will be conducted 1o track removal of contaminants and byproduct generation, and the dispersion of
the electron donor, to determine the remedies effectiveness and if additional electron donor applications are
necessary.

During each sampling event, the groundwaler will be sampled for VOCs, perchlorate (where appropriate) and
the primary reductive dechlorination indicator parameters including dissolved manganese and iron,
sulfate/sulfide, chloride, nitrate/nitrite, ethane, ethene, methane. Field parameters such as DO, temperature,
pH, conductivily, and ORP will also be collected. Laboratery analysis of the inilial sampling rounds will involve
analysis of additional parameters, particularly metabolic organic acids, 10 track the degradation of the electron
doror.

Baseline sampling will be conducted prior to the injection of the electron donor, quarteriy for the next year, and
then semiannually until PRGs are achieved. Field sampling efforts may be conducted more frequently for
parameters such as DO and ORP. The frequency of sampling events may be adjusted based on the results of
the early sampling events. Locations of sampling points are estimated 1o be as follows: one upgradient, three
at the source area, and four downgradient. A sampling and analysis plan for in-situ enhanced reductive
dechlorination wilt be developed during the work plan and will be submitted to EPA and MDE for approval.
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Groundwater monitoring also will be performed al approximately 22 wells every 9 monlths to track contaminant
concentrations within the Site 4 groundwater plume within and downgradient of the targel remediation zone.
Groundwater monitoring on a 9-month schedule allows collection of data in each of the four seasons. These
data will be used during the 5-year reviews to determine the effectiveness of the controls. It was assumed that
22 wells will be sampled for VOCs, and a smaller number of these wells will aiso be sampled for explosives
and perchlorate. A sampling and analysis plan for the plume will be developed during the design phase and
approved by EPA and MDE.

2.16.2.5 Reporting

A 5-year report will be prepared that documents the effectiveness of the treatment system and meets lhe
requirements of CERCLA. Technical memoranda will be prepared on a quarterly basis to report groundwater
extraction and trealment system performance, and every third guarter {o present 9-month plume sampling
data to the BCT. Separate technical memoranda will be prepared after each sampling round related to the in-
situ bioremediation area.

2.16.2.6 Institutional Controls

Institutional controls will be implemented to meetl the foliowing LUC Objectives:

e Ensure no withdrawal of groundwater for any purpose (including as drinking water) from within the
restricted area shown on Figure 2-6 until the PRGs are met and risks from groundwater use are shown to
be reduced to acceptable levels.

» Ensure adequate protection to minimize potentially adverse health and environmental effects of work or
development in the restricted area.

« Ensure adequate protection to minimize physical disruption of any remedial equipment, such as
monitoring wells, or remedial cperations in the restricted area.

* Ensure adequate notification of pertinent use restrictions to current and future owners.

Institutional controls will be maintained until the concentrations of hazardous substances in the groundwater
are at such levels as to allow for unrestricted use and exposure.

The Navy is responsible for implementing, inspecting, reporting, and enforcing the LUC Objectives in
accordance with a LUC Remedial Design. The LUC Remedial Design will be developad during the design
phase, submitted to EPA and MDE within 180 days of signature of this ROD, and will be subject o review and
approval by the EPA and MDE.

Although the Navy retains uitimate responsibility for meeting the LUC Objectives, the Navy may arrange, by
contract or otherwise, far another party to carry out the LUC Remedial Design implementing actions. In
addition, since the particular sites subject to this ROD are presently under the jurisdiction of GSA, the Navy will
work with GSA to ensure that the LUC Objectives are met in accordance with the LUC Remedial Design.

Should any LUC Remedial Design implementing action tait or any LUC objective not be met, the Navy will
ensure tha! appropriate actions are taken 1o reestabiish the action and ensure compliance with the LUC
Objectives. The Navy may initiate legal action against a third party to compel action and/or to recover the costs
{for remedying any LUC violation.

2.16.2.7 Exit Strategy for Centrifuge Area Groundwater Extraction System

The selected remedy for groundwaler at Site 4 includes an exit strategy that identifies performance objectives
for helping to determine when itis appropriate to turn off the centrifuge extraction wells and treatment system
and transition to a less aggressive appreoach such as MNA and LTM.
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Once the area of high concentrations in the plume upgradient of the centriluge extraction wells is ¢cleaned up
or cut off from the portion of the plume being contained by the extraction wells, the concentrations of COCs in
the extracted water are expected to decrease. However, if groundwater extraction is the only process
removing contaminant mass, concentralions will likely decrease to a certain value and then level off. The
asymptotic concentration will depend on several factors such as the contaminant's equilibrium concentrations
partitioned between the aquifer soil and the water, the heterogeneity in the aquifer soil, etc. It is unlikely that
the asymptotic concentrations achieved in the groundwater will be below the PRGss established for all COCs.
The achievement of an asymptotic concentration is an indication that the groundwater extraction and
treatment system may no lenger be cost effeclive, or may nol have Lhe lechnical capability of meeting PRGs in
the aquifer.

It is also possible that, once the source area and plume is freated, and the enhancement of in-situ enhanced
reductive dechlorination becomes established in the aquifer, the data will show that biclogical activity is
remediating the aquifer at a rate that will make the extraction system unnecessary: i.e.: that remediation will
occur in a simitar ime frame even if the extraction system is turned off,

This ROD establishes a set of performance objectives (¢ help determine when it is appropriate to turn off the
centrifuge extraction wells. Performance objectives are different from RAOs. RAOs are the overali objectives
of the remedial action, while performance objectives are based on the practical technical limitations of the
various components of ihe remedy, and are used tc identily decision poinls and transitions for the remedial
action. The establishment of performance objectives and the transitions in the remedial action approach that
they lrigger is referred to as the exit strategy.

Centrifuge Area Groundwater Extraction and Treatment System Performance Objectives-
Performance objectives established for the centrifuge area groundwater extraction system are:

s Asymplolic COC levels in the exiraction wells and select monitoring wells upgradient of the extraction
system, achieved after temporary shutdown periods (to evaluate rebound) and appropriate system
optimization.

« Evidence that natural attenuation {NA) will effectively remediate the plume wilhin an acceptable time
frame.

+ The operation of the extraction (and treatment) system is no longer cost effeclive, based on a comparison
of the operating costs per unit mass removed to lhe associated risk or to alternative cleanup technologies
including MNA, or enhanced in-situ bioremediation.

All three of these performance objectives will be monitored during the operation of the remedial action.
Meeting one or more of these performance criteria to the satisfaction each of lhe Navy, EPA, and MDE wiltbe
considered adequate evidence for considering disconlinuing groundwater extraction and transitioning to a
more appropriate technology.

To determine if perdormance ohjectives are met, concentrations of COCs in the exliraction wells, and in
upgradient monitoring wells, will be monitored to determine if these concentration approach asymptotic levels.

Select wells upgradient of the extraction wells will also be monitored for NA parameters to evaluate if, once the
Site 4 source is cut off or remediated, NA or enhanced bicremediation would be the appropriate remedy and
would be more cost effeclive than continued groundwater extraction.

The exi! strategy considers system optimization and contingencies for rebound in determining when system
shutdown and transition to other technologies is warranted. The need for further active or passive treatment to
meet BRAQOs will then be evaluated based on the remaining groundwater conditions and associated risk.

The specific sampling protecol used to collect the data to be evaluated when making these decisions will be
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outlined in the Site 4 groundwater long-term monitoring plan to be prepared as part of the remedial design
process. The monitoring plan will be subjecl to review and approval by EPA and MDE.

Groundwater Extraction and Treatment System Optimization-

Steps 1o improve optimization of the groundwater extraction system will be taken at various intervals ot
operalion based on an evaluation of capture, mass removal rates and operating costs. Optimization will also
be evaluated pricr lo the deciston to shut lhe systern down once performance objectives have been mel.
Optimization sleps may include:

« Shutting down individual extraction wells
s Cyclic operation of wells

Groundwater Extraction and Treatment System Rebound Contingency-

Once the preliminary performance objectives have beenmet {i.e.: asymptotic mass removal even after system
oplimization has been achieved andfor evidence of the effectiveness of MNA or enhanced bicremediation is
found) a rebound evaluation will be conducted. The rebound evalualion wilt consist of putting the system on
standby for a minimum period of 1 year. During that time, data will be collected in support of the next step in
the treatment train (LTM, MNA, enhanced bioremediation). Appropriate data collected after one year will be
used to determine whether rebound is occurring using the ftollowing formula:

Rebound = [log{C/Ci})/[log(Co/CH)

Where:

Co = the initial concentration of a COG (at system startup)

Cf = the final asymptotic concentration of a COC

Cr = the concentration of a COC after 1 year of system shut-down.

A rebound of 0.2 or less reflecls a permanent reduction and contirmation that performance objectives for
groundwater extraction and treatment have been met.

A decision to turn off permanently ail or portions of the centriluge area extraction system will be made by the
Navy with consent and written approval of EPA and MDE. Any decision to permanently lurn off the centrifuge
area extraction system will be documented in a technical report and will also be addressed during subsequent
5-year reviews.

2.16.2.8 Exit Strategy for Building 502 Stormwater/Groundwater Treatment System

The Building 502 air stripper treats storm water and groundwater that is collected passively in the storm sewer
system and underdrain of the Building 500 complex. Because the Building 500 underdrain will continually
discharge water to the system, this exit strategy pertains to the continued use of the air stripper to reduce VOC
concentrations only.

Operation of the Building 502 air stripper may be discontinued and the water collected in the system may be
discharged directly to the storm water outfall when it is determined that the combined ILCR associated with the
VOCs in the influent water is below 1x10”° and the Hi for a given target organ is less than 1, based on site-
specific exposure parameters for the receiving outfall/suriace water body. The data used to evaluate whether
the risks and hazards are below the acceptable limits will be the maximum influent concentration to the
Building 502 air stripper collected over the most recent 12 month period. Influent samples currently are and
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will continue to be collected and analyzed quarterly; however, if the air stripper is shut down samples will then
be collected and analyzed on an annual basis for a period of five years. These data wiil be evaluated by the
BCT. Assuming concentrations are stili below acceptable human health risk-based levels for surface waler,
monitoring will be discontinued.

A decision to turn off permanently all or portions of the Building 502 stormwaler/groundwaler trealment system
will be made by the Navy with consent and written approval of EPA and MDE. Any decision to permanently
turn off the Building 502 stormwater/groundwater treatment system wiil be documented in a technical report
and will also be addressed during subsequent 5-year reviews.

2.16.2.9 Exit Strategy for Site W Swale Groundwater Extraction Trench and Treatment System

The Site W Swale extraction trench is a passive, gravity-operated extraction system. The sxtracted water is
treated in the same air stripper as the waler extracted by the centrifuge area extraction wells. While the
centrifuge area wells supply approximately & gpm of groundwater with relatively high (and consistent)
congcentrations of VOCs to the stripper, the trench collects approximately 17 gpm of water with low {and
continually decreasing) concentrations of VOCs. Therefore, it is likely that the groundwater from the centrifuge
extraction wells will continue to require treatment (see section 2.16.2.7) long alter the need to treat the water
from lhe trench has ceased. Significant savings in operating costs can be realized by discontinuing the
treatment of water collecled in the Site W Swale trench once concentrations have receded to an acceptable
level. As such, this exit slralegy presents a rationale for the discharge of water collected in the trench directly
to surface water without treatment for VOCs in the air stripper.

The water collected in the Site W Swale exiraction trench will be able to be discharged directly tc the surface
water (the stream that currenlly receives the effluent from the Site W Swale air stripper) when itis shown that
the combined ILCR associated with the VOCs in the groundwater collected by the trench is below 1x10” and
the HI for a given larget organ is less than 1, based on site-specific exposure parameters for the receiving
surface water bedy. The data used lo evaluate whether the risks and hazards are below the acceptable iimits
will be the maximum concentration found in monitoring wells localed immediately upgradient of the exiraction
trench (well C-08B) collected over the last four sampling events. Well data had been collected quarterly through
2004 and is now collected annually. If the Sile W Swale extraction trench is shut down samples will continue to
be collected and analyzed on an annual basis from wells C-08 and either 46GW 210 or 46GW 124 for a period
of five years. These data will be evaluated by the BCT. Assuming concentrations are slill below acceptable
human health risk-based levels for surface water, monitoring will be discontinued. The Site W Swale air
stripper witl continue to be operated to treat water from the centrifuge area exiraction wells until the criteria in
Seclion 2.16.2.7 are met.

A decision to turn off permanentiy all or portions of the Site W swale groundwater exlraction trench and
treatment system will be made by the Navy with consent and written approval of EPA and MDE. Any decision
to permanently turn off the Site W swale groundwater extraction trench and treatment system will be
documented in a technical report and will also be addressed during subsequent 5-year reviews,

2.17 STATUTORY DETERMINATIONS FOR SOIL AND GROUNDWATER REMEDIES

The selected remedies for both soil and groundwater satisfy the statutory requirements of Section 121 of
CERCLA, 42 U.5.C. Section 9621. Under CERCLA, remedial actions sites must achieve proteclion of human
health and the environment, comply with federal and state ARARSs, be cost effective, and utilize permanent
solutions and alternative treatment technologies or resource recovery techaologies to the maximum extent
practicable. In addilion, remedies that employ treatment that permanently and significantly reduces the
volume, toxicity, or mobility of hazardous wasles as a principai element are preferred. The following discussion
addressas how these statutory requirements and preferences are met by the selecled remedies.
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2.17.1 Protection of Human Heaith and the Environment

The selected remedies for both soil and groundwater will be protective of human health and the environment.
Institutional controls will minimize the risk of direct exposure to the contaminated groundwater until
concentrations of COCs have been reduced 10 PRGs. There are no short-term threats associated with the
selected remedies that cannot be readily controtled. In addition, no adverse cross-media impacts are expected
from the selecled remedies. Monitoring will ensure that the selected remedies are elfective, that the source in
the soil is removed and that the plume of COCs is not expanding or unexpectedly increasing in concentration.

2.17.2 Compliance with ARARs

The selected remedies will comply with ail location-, chemical- and action-specific ARARs. The ARARs
analysis is summarized in Appendix B.

2.17.3 Cost Effectiveness

In the Navy and EPA’s judgment, the selected remedies are cost effective and represent reasonable value for
the money to be spent. In making this determination, the following definition was used (40 CFR
300.430{N) (1{iN{D)): "A remedy shall be cost-effective if ils costs are proportional to its overall effectiveness.”
The Navy and EPA made this determination by evaiuating the “overall protectiveness” of the selected remedy,
which satisfied the threshold criteria {i.e., it was both protective ot human heaith and the environment and
compligs with ARARs). Overall effectiveness was evaluated by assessing three of the five balancing criteria in
combination (long-term effectiveness and permanence; reduction in toxicity, mobility, or volume through
treatment; and shott-term effectiveness). Overall effectiveness was then compared to costs to determine cost
effectiveness. The relationship of the overall effectiveness of the selected remedies was determined to be
proportional to its costs; therefore, the selected remedies represent a reasonable vaiue for the money to be
spent.

The estimaled net present worth (NPW) of the selected remedy tor soil is $313,000. This is one-hall to one-
third the price of each of the olher two active remedies evaluated. It was also the least costly remedy
developed that was capable of meeting the RAOs.

The estimated NPW of the selected remedy for groundwater is $2,750,000 over 30 years. This is slightly less
than other active remedies based on post FS information, and approximalely twice as much as passive
remediss such as institutional controls with long-term monitoring.

2.17.4 Utilization of Permanent Sclutions and Alternative Treatment (or Resource Recovery)
Technologies to the Maximum Extent Practicable

The Navy and EPA, with MDE concurrence, have determined that the selected remedies represent the
maximum extent to which permanent solutions and treatment technologies can be utilized in a practicable
manner at the site. The Navy and EPA have determinad that the selected remedies provide the best balance
of trade-offs in terms of the five balancing criteria. The Navy and EPA also considered the statutory preference
for treatment as a principal element, the bias against off-sile treatment and disposal, and state and community
acceplance.

2.17.5 Preference for Treatment as a Principal Element

The selected remedies for both soil and groundwater satisfy the stalutory preference for treatment as a
principal element, employing soil vapor extraction for soil and both the enhancement ot in-situ natural
biological processes and groundwater extraction and treatment 1o contain and remediate the groundwater
plume.



2.17.6 Five-Year Review Requirements

Because the selected remedy for groundwaler will result in bazardous substances, poliutants, or contaminants
remaining on site above levels that allow for unlimited use and unrestricted exposure for an estimated 20
years, a statutory review will be conducted within 5 years after initiation of remedial action to ensure that the
remedy is, or will be, protective of human health and the environment, and every five years thereafter.

2.18 DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for Site 4 soil and groundwater at the former NSWC-White Qak, Silver Spring, Maryland
was reteased for public comment on June 24, 2003. The Proposed Plan identified soil vapor extraction as the
prelerred alternative for soil. The Navy reviewed all comments received during the public comment period. [t
was determined that no significant changes le the soll remedy, as originally identified in the Proposed Plan,
WwWere necessary or appropriate.

The Proposed Plan identified groundwater extraction and treatment with instilutional cantrals and monitoring
as the preferred alternative for groundwater. The Navy reviewed ali comments received during the public
comment period as well as groundwater data that continue to be collected from the site as part of the interim
monitoring program. Based on public comment {see Section 3 of this ROD) and the other issues discussed
below, the remedy selecled by this ROD differs from the preferred remedy that had been identified in the
Proposed Plan. The selected remedy was one of the alternatives presented to the public in the Proposed Plan
(Alternative 4).

s In April 2004 the Navy finalized groundwater remediation guidance that strongly discouraged the use of
groundwater extraction and treatment as a final remedy. The guidance was based on site experience thal
shows that this technology very rarely achieves clean-up goals and almost always results in significant
increases in treatment duration and cost accompanied by serious treatment inefficiencies.

+ A more detailed look at remediation costs in 2004 indicated that costs for ex-situ groundwaler treatment
(Alternatives 6 and 7) would likely be greater than that indicated in the FS because of the need to treat for
iron in the water. At the same time it was determined that fn-situ enhanced reductive dechlorination costs
would likely be less than that indicated in the FS because recent market pressures have reduced the price
of the various substrates typically used for m1-situ enhanced reductive dechlorination.

» The resuits of several sampling events conducted at Site 4 in 2003 have shown that there has been a
substantial increase in dissclved TCE concentrations immediately below the Site 4 source area. This
increase has coincided with, and may be due to near-record rainfall over the past 24 months. This rainfall
has resulted in increased infiliration through the contaminated soil in the source area and a substantial
rise in the groundwater levels at the site of over 14 feet. The infitration and water level rise have both
likely flushed TCE out of the subsurface soii and have submerged contaminated soil that was proposed o
have been treated through SVE as discussed in section 2.12.

As a result of public comment and these recent events and findings, the Navy and EPA have determined that
in-situ enhanced reductive dechlorination, with institutional controls and fong-term monitoring combined with
the continued operation of the existing groundwater extraction and treatment system would be the most
effective alternative for treating the groundwater at Site 4.
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3.0 RESPONSIVENESS SUMMARY

3.1 OVERVIEW

This Besponsiveness Summary provides a summary of comments received during the public comment period
for Site 4 groundwater and soil, along with responses to those comments. The public comment period for the
proposed remedy for Site 4 groundwater and soil began on June 24, 2003 and ended on July 24, 2003. A
public meeting was held on July 8, 2003 at the Sheralon College Park in Beltsville, Maryland to describe the

proposed remedy and lo solicit and accept either writen comments or verbal comments, This

Responsiveness Summary was prepared in accordance with guidance in "Community Relalions in Superfund:
A Handbook" {Office of Solid Waste and Emergency Response (OSWER) Directive 9320.38, January 1992].

3.2 BACKGROUND ON COMMUNITY INVOLVEMENT

The Navy has had a comprehensive community relations program for NSWC-White Oak since research
activities commenced at the Base. Recent community relalions aclivities have been conducted in accordance
with the NSWC-White Oak Community Relations Plan, originally developed in 1991 and revised in 1998, 2000,
and 2003. These activities have included regular technical and Restaoration Advisory Board (RAB) meetings
with local officials and residents, the distribution of fact sheets, site tours {or the community, the 2stablishment
of the information repository at the local library, and the development of a web-page for the dissemination of
information lo the White Oak communily.

The Navy organized a Technical Review Committee (TRC) in 1988 to review and discuss the NSWC-White
Qak environmental issues with local community officials and concerned cilizens. The TRC was reorganized
into the RAB in 1995. The BAB consists of representatives of the Navy, EPA, MDE, the Prince George's
Counly Health Department, Maryland-National Park and Planning Commission, and members of the
community. The RAB has met frequently since its inception and now meets quarterly. The RAB has been
assisting in the planning and review of environmental investigation, remedial alternative evaluation, and
remedialion activities. The Remedial Investigation, Feasibilly Study, and Proposed Plan for Site 4
groundwater and soil were discussed at the RAB meetings.

RAB meeting minutes and reports presenting the findings of the investigations are maintained at the Jocal
information repository. The repository is located at the Montgomery County Public Library, White Oak Branch,
located at 11701 New Hampshire Avenue, Siiver Spring, Maryland. The Administrative Record for NSWC-
White Oak is located at NAVFAC Washington, 1314 Harwood Street, S.E, Washington Navy Yard, District of
Columbia.

Community relations activities for the final selected remedy include the items below:

= The documents concerning the investigation and analysis of Site 4 groundwater and soil were presented
at the RAB meelings and copies were provided to RAB members for review, discussion, and comment.

« The documents concerning the investigation and analysis of Site 4 groundwater and soil, as well as copies
of the Feasibility Study and Proposed Plan, were placed in the information repository.

s The Navy mailed copies of the Proposed Plan to members of the RAB.

* Newspaper announcements on the availability of documents and the public meeting and comment period
were published in the Washington Post, Burtonsville Gazette, College Park Gazelle, and Silver Spring
Gazette during the week prior to the beginning of the public comment period.

+ The Navy established a 30-day public comment period for this Proposed Plan starting June 24, 2003 and
ending July 24, 2003.

* A public meeting was held on July 8, 2003 to present the Praposed Plan and to answer questions
concerning Site 4 groundwater and soil
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33 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
NAVY RESPONSES

Questions were received during the information session held on July 8, 2003. Two other formal comments
were received during the public comment period. A summary of the queslions and responses provided are
provided below. A copy of the tfranscript of the open discussion portion of the public information session is
provided in Appendix C.

The Navy and the EPA have taken the comments received during the public comment period into
consideration and conlinue to believe that soil vapor extraction adequately and appropriately addresses Site 4
soil in a cost-effective and responsible manner.

Based on the public comments, recent site data and Navy guidance, the Navy and the EPA have revised the
preferred remedy for Site 4 groundwater that had been presented in the Proposed Plan, as described in
Section 2.18 above. The Navy and EPA believe that this revised remedy. in-situ enhanced reduclive
dechlorination, with institutional controls and long-term monitoring combined with the continued operation of
the existing groundwater extraction and treatment system, adequately and approptiately addresses Site 4
groundwater in a cost-efteclive and responsible manner.

Comments received during the June 24 - July 24, 2003 public comment period (and respanses)

Comment 1: The presenlation says that risks were evaluated for White Qak residents, but does nat mention
risks to people who live in Adelphi, which is the community south of Site 4 where the contamination is.

Response 1: The term “White Oak residents and tenants” (in the presentation), refers 1o people who may live
or work on the former NSWC White Oak in the fulure (i.e.: the property currently owned by GSA or the Army).
it does not refer to the residents of the town of White Cak. Current and future risks have been evaluated for
people living outside of the boundaries of the government properly (such as Adeiphi}. These people are
referced to as "the surrounding community” in the presentation. There are no current unacceptable risks from
site contaminants to people living in the surrounding community,

Comment 2: The Rl states that Paint Branch is a naturai boundary. However there are people living within
this contaminated area between the former NSWC White Oak and Paint Branch. It's been clearly established
that twe former residential wells are contaminated. There is also contamination in two small creeks located on
private property. So there is risk to the community.

Response 2: It is recognized in the Operable Unit (CU)-1 R {(a public document) that several private
properties are located within the natural boundaries of the groundwater plume in OU-1, and that it is known or
is possible that the groundwater and surface water contain site-related contaminants. For that reason
extensive sampling was conducted at represenlative “worst-case” points where exposure of humans and/or
animals and plants to contaminants mighl be possible. Areas that have been sampled extensively include the
two wells and the two creeks mentioned in Comment 2, along with Paint Branch and the stream that runs
along the east side of Floral Drive and the eastern boundary of the government property {referred to as the
Floral Drive stream). In addition to extensive sampling, detailed human heailth and ecological risk
assessments were conducted to evaluate risk from exposure to surface water and sediment present in each
of these streams. The results of the sampling and risk assessments concluded that although low levels of site-
related chemicals were detected in the surface water in some of these streams and in the groundwater
underlying small portions of some of the private properties, the concentrations found do not present an
unacceptable risk 10 any of the receptors evaluated.

Risks from groundwater exposure at the two referenced residential wells were evaluated and found to be
acceptable, because there is in fact no exposure. The two residents are currently serviced by the public water
supply and, as a result, the wells were abandoned in accordance with County requirements.



Comment 3: The commenter noted thal he had not been aware that contamination extended to cerain areas
at the site. Have the owners of all affected propenies been notified of the potential for contamination on their
properties?

Response 3:; This comment is addressed by the response to Comment 15 below.

Comment 4: The seep that feeds the creek on the Paint Branch Home was 200 paris per billion (of TCE} for a
lang time. Thal's way above EPA standard of 50 parts per billion.

Response 4: The standard that is being applied 1o the surlace waler in the stream is a risk-based
concentration based on a site-specific exposure scenario, and not the federal drinking water standard of 5
parts per billion (ppb} (which is what we believe the author of the comment is referring to). For example the
risk assessment performed on the surface water in the stream on the Paint Branch Home property, (which
stream is only a foot or two wide and several inches deep), assumed a worst-case exposure of a 33-pound
child playing in the stream for 2.6 hours per day, 52 days per year, throughout their childhood. Each day the
bare skin of their hands, feet, and lower legs were assumed 1o be exposed to the water for 2.6 hours and that
they ingested 7 cunces of the water daily. Under this scenario, 200 pph does not represent an unacceptable
risk based on the criteria used by EPA under CERCLA. No unacceptable risk means that the risk of
developing cancer from this exposure would be less that 1 in 1,000,000, and that there would be no risk of any
non-cancer llinesses.

Additionally, the 200 ppb referenced is a maximum TCE concentration detected several years ago at the paint
that the groundwater seep reaches the ground surface. Concentrations of TCE in samples collected during the
same period, 50 feet further down the stream, were only 10 ppb.

Furthermore, the Navy took action in 1998 to prevent further off-site migration of contamination in groundwater
in this area by constructing a groundwater extraction trench as an interim measure approximately 200 feet
upgradient of the seep. The surface water at the seep has been sampled regularly since the trench was
installed and quarterly since January 2001. TCE concentrations at the seep have been below 35 ppb for the
last six quarters. Concentrations in all other sampled points in this stream since January 2001 have ranged
from 0.1 to 2 ppb.

Comment 5: Has the Navy checked to see if there are other wells in the area?

Response 5: Yes. While there are other supply wells in the area, none are located within the boundary of
Operable Unit 1. Any supply weils located across Paint Branch from OU-1 would not be impacted by Site 4
because lhe groundwater is intercepted by Paint Branch.

Comment 6: Will the groundwater contaminalion affect the city water?

Response 6: No, The public water line to the residential properties between the government property and
Paint Branch property (which was constructed in 2001) was designed and installed with the consideration that,
where the water line is situated below the groundwaler tabie, the surrounding groundwater may contain fow
concentrations of TCE and 1,1,2,2-PCA (5 to 10 ppb). As a result it was constructed of material {pipe and
joints) that are compatible with {resistant t0) these contaminants and will not allow them to enter into the waler
line. There are no other public water lines located below the water table within the area that is or may be
impacted by site-related contamination.

Comment 7: The risk assessment may show that there is no risk at this moment to offsite residents, but there
has been risk in the past and that's not indicated in this presentation at all.

Response 7: None of the data collected at the site, aver the course of many years, suggested that there was
an unacceptable risk posed to offsite residents. Moreover, the purpose of the proposed plan and the preferred
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remedy is to address the current and possible future conditions, and (¢ preseni what's proposed to mitigate
risks caused or potentially caused by those conditions  Whather or not there were risks associated with the
contamination in the past is beyond the scope of the Navy's current work at the site.

Comments 8, 9, 12 and 14, along with the responses, reflect that the preferred remedy for groundwater at the
time was pump and treat. The selected remecdly is in-siti enhanced reductive dechlorination, with institutional
controls and long-term monitoring combined with the continued operation of the exisling groundwater
extraction and treatment system.

Comment 8: Can you clarify how the groundwater lrealment system will work, specifically how the
contaminants will be removed and how it will be monitored? How would you know what types of contaminants
are placed in the air?

Response 8- The extracted groundwater will be run through an air stripper. The lype of air stripper to be used
is a countercurrent stripper, which is one of the most common {and acceptable) forms of irealment for volatile
organic compounds such as TCE and 1,1,2,2-PCA. Contaminated water enters the stripper from the top and
trickles down through a series of perforated trays while air is blown upward. The contaminants, which prefer
to be in the vapor phase under atmospheric conditions, readily transfer to the air.

The water flowing into and out of the stripper would be sampled and analyzed on a regular basis (to be
determined and approved by EPA and the State of Maryland). The water exiting the stripper would meet the
conditions established in the ROD.

The concentration of VOCs vented 1o lhe atmosphere would be calculated by assuming that all of the TCE,
1,1,2,2-PCA, and cther organic compounds entering the stripper in the water are removed and transferred to
the air. The air discharges would be compared to allowable limils. If the VOC concentration in the untreated
groundwater indicates that the air emissions limits will be exceeded, then treatment will be required for the air
discharging from the stripper. Treatment could consist of passing the air through an activated carbon tilter
prior to discharge to the atmosphere. The conceptual design calculations indicate that air treatment will notbe
necessary.

Comment 9: Would discharges from the air stripper to the air be continually monitored, or how would they be
monitored?

Response 9: The need for treatment of air discharges from the stripper would be fraquenliy evaluated by
monitoring the VOC concentration in the water entering the stripper. If, as part of the design of the treatment
system, it was determined that air treatment was needed, controltreatment equipmen! will be added and air
monitoring would be performed on a regular basis (i.e., monthly, quarterly), in conjunction with the monitoring
of the air stripper operation. The timeframe for monitoring would be approved by EPA and the Slate of
Maryland.

Comment 10: You're talking about a goal of 22 years to clean up of the plume. Does that refer to both the
groundwater and surface water?

Response 10: The 22-year cleanup period refers to the groundwater and reflects treatment in the area of the
caontaminant plume with the slowest groundwater fow.

Cleanup times for the surface water have not been calculated because none of the chemical concentrations
found in any cof the surface waler bodies exceeds levels thal represent unacceptable risks and, therefore the
surface water does not require remediation.

Nevertheless, it is appropriate to conclude that when groundwater concentrations have been reduced to the
established cleanup goals {which are based on residential drinking water standards} the concentrations in the
receiving streams will also be below these drinking water standards; there is no significant lag time
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Comment 11: Is any of the contaminated groundwater plume hitting the main stem of Paint Branch oris it all
going off into the tributary streams? And are any of these discharges to streams off the former NSWC White
Oak.

Response 11: No volatile organic compounds, or explosives compounds have been detected in Paint Branch
during any rcund of sampling, however, TCE has been detected af concentrations of 1 to 2 ppb in monitoring
wells within 20 feet of Paint Branch. The Building 500 outfall and the Site W swale stream are the only 2
surface water bodies where TCEE has been detected.

Comment 12: Will the operation of the air strippers he monitored continually?

Response 12: The two air strippers that are in place are equipped with a celiular-phone based autodialer
system. if a part of the system maltunctions, a phone calil is made automatically to a responsible person who
will address the problem. The new air slripper will be equipped with a similar system.

Comment 13: When was (the current autodialer system) installed?

Response 13: The celiular-phone based autodialer system was installed in 2002. Prior to that, a land-based
telephone sysltem served the same function. A switch was made to cellular technology because the land-
based system was not always dependable

Comment 14: When will we have information as to how the new systern will actually be monitored or are you
definite that it will be on the phone system as well?

Response 14: A cellular phone system will be incorporated into the new air siripper’s performance monitoring
system. Specifics on the performance monitoring program will be developed in a iong-term monitoring plan o
be developed in consultation with, and approved by, USEPA and MDE This plan will be made available in the
information repository for public review and discussed with the White Qak RAB.

Written_Questions and Comments Received During the 30-day Public Comment Pericd (June 24
through July 24, 2003)

Comment 15: As indicated by Navy maps and discussion at the meeting, the off base contamination has
reached properties on Pleasant Acres Drive and Powder Mill Road. The Navy admilted that they have not
notified these property owners ot the contaminalion on their properties. | find this decision to keep the citizens
uninformed about contamination of their property deplorable, unethical, and even criminal. The citizens and
neighbors need to know the truth. They should have been informed of this situation years ago. This indicates
negligence on the part of the Navy. The Navy must be required to inform these properly owners of ali types of
contamination, all testing dates and all levels of contamination that have been found on their property. The
contamination testing should have been intensive in this area since at least 1996.

| also find statements such as creeks being "natural boundaries of conlamination” to be extremely misleading.
Some creeks that are contaminated by these sites are in fact “natural carriers’ of contamination to off base
civilian properlies,

I find your lack of complete disclosure of off base contamination to be quite alarming. There needs to be a
completely new section added to the document presented at the public meeting, and a new public meeting.
This section should include a detailed, accurate and complete disclosure of all contaminated off base civilian
propetties. The off base coptarnination is a serious issue that needs to be addressed by the Navy.

If the Navy continues to refuse to inform the neighbors and citizens about their contaminated properties, | will
take whatever means | feel necessary to inform these citizens of this serious situation. if the Navy does not
take the necessary aclion to remedy this situation by August 15, 2003, as a concerned ¢itizen, neighbor, and
founder of Paint Branch Citizen Association, ! will inform the property owners.



Response 15: The map in question (which shows the estimated extent of the TCE contaminant plume
extending off-site onto portions of several private properties before discharging into the Floral Drive stream)
appears in the Operable Unil (OU) 1 Bt, the OU-1 FS, and the proposed plan for Site 4. Thase documents and
the findings discussed thersin have been discussed at regularly scheduled RAB meetings and are available
for review by the public at the information repositories, the locations which have been advettised in the local
papers. Further, the Navy has coliected groundwater samples on several of these properties (with owners'
consenl) which show that groundwater from the government property does not flow beyond the Floral Drive
stream. The Navy has also collected surface water and sediment samples (with properly owner consent} from
the Floral Drive stream where it llows through private property.

While the groundwater sampling was conducted to verify the assumption that lhe stream(s) were natural
boundaries tor groundwater Hlow, the extensive stream sampling was also conducted to determine if the
streams surrounding the government property were “natural carriers of contamination” as the above comment
alleges.

As stated in the response to commerit 2, the surface water and sediment samples collected from all of the
streams in question were evaluated in an EPA-approved risk assessment. While low concentrations of some
site-related chemicals have been detected in several surface water samples, the assessments conclude that
there are no unacceptable risks to humans or animals from chemicals in any of the streams.

Comment 16: Perchlorate was identified as a potential cantaminant of concern (PCQOC) as part of the risk
assessment for groundwater at Site 4. However, in the teasibility study for Sile 4, perchlorate was excluded as
a contaminant of concern (COC) and subsequenlly, it was not part of the remedial alternative seleclion
precess. Perchlorate is a contaminant of great inlerest to many public health agencies. In 1399, EPA's Office
of Research and Developmentissued an Interim Assessment Guidance for Perchlorate. The guidance states
"it state or local environmental authorities decide to pursue site-specific clean-up or other water management
decisions based on this provisional RID [reference dose for perchlorate] range by applying the standard
default body weight (70 kg) and waler consumption level (2 L/day), the resulting provisional clean-up levels or
action levels would range from 4-18 parts per billion (ppb).” In a January 22, 2003 memo from Marianne
Lamont Horinko, Assislant Administrator for the Office of Solid Waste and Emergency Response at EPA, the
1999 guidance was affirmed with the added suggestion "to carefully consider the low end cf the provisional 4-
18 ppb range." Additionally, the State of Maryland recently issued a perchiorate advisory for leveis at 1 ppb or
greater in drinking water,

The EPA and Maryiand Department of the Environment should consider perchlorate a contaminant of concern
and follow the 1999 Guidance and 2003 suggestion in its selection of a remedial alternative for the Site 4
groundwater. Since virtually every other decision regarding remediation of contamination at White Oak has
been based on drinking waler standards, the assessment of remedial alternatives should include
consideration of human health risks of Site 4 groundwater as a drinking water source. The Assistant Depuly
Under Secretary of Defense for the Environment, John Paul Woodley, Jr, recently issued Interim Guidance on
Perchlorate Activities. The guidance recognizes that the resuits of a study being conducted by the National
Academy of Science "will likely lead to the development of an oral reference dose (RID) for perchlorate. Once
established, the RfD can be used for conducting risk assessments for environmental restoration purposes and
for setting a Federal drinking water standard (i.e., maximum contaminant level under the Safe Drinking Water
Act).” Given Ihis recognition by the Department of Defense thal a drinking water standard may soon exist for
perchlorate, the selection of a remedial alternative for Site 4 groundwater should include consideration of
perchlorate as a COC. It may prove difficult and costly to retrofit a remedial system in the future if perchlorate
is not considered and unnecessary releases of perchlorate to other ecosystems would occur,

The proposed plan for Sile 4 indicates that the preferred alternative would include discharge of treated
groundwater to a surface water body; at the July 8, 2002 public meeting it was stated that this would be the
stream along Isherwood Read. Since the preferred alternalive will not remove perchlorate, this wili result in
discharges of perchlorate to the stream aiong Isherwood Road. The proposed plan indicales that perchlorate
is present in the groundwater at concentralions up to 76 ppb. Perchlorate is an endocrine disruptor and has
negative impacts to wildlife including amphibians. A recent study of the effects of perchlorate on amphibians at
concentrations below the maximum level found in the Site 4 groundwater indicated inhibition of thyroid function
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with associated developmental problems (Goleman, W.L, J.C. Carr and T. Anderson. 2002}. Environmentally
relevant concentrations ot ammonium perchlorale inhibit thyroid functien and alter sex ratios in developing
Xenopus laevis. Envircnmental Toxicology and Chemistry {21(3): 590-597.)

The groundwater from Site 4 should nol be discharged to a surface water body without treatment to remove
perchlorate to a level that will have minimal environmental impact. EPA and Maryland Department of the
Environment should determine whal concentration of perchiorate in the groundwater will result in minimal
environmental impact.

Response 16: Perchiorate it is not considered a COC in surface waler because detected concentrations
have never exceeded EPA's recently published (April 2005} human heallh risk-based concentration. However
the Navy will continue to menitor perchlorate in the groundwater. Specific monitoring locations will be
determined in the long-term monitoring plan.

It should noted that, as part of the canceptual design evaluation process for QU-1 FS, estimates were made of
anticipated perchiorate concentrations in the influent to the treatment system proposed under Alternative 6.
This involved identifying the average concentralions of perchlorate detected in each of the manitoring wells (13
wells) that fall within the immaediate capture zone of the new extraction wells, and then using these values to
calculate an average influent concentration for each of the proposed extraction wells and for the system as a
whole. Only ane of the 13 monitoring wells contained an average perchlorate concentration above the 5 ppb
detection limit (30 ppb). The resulting predicled average perchlorate concentration in the air stripper influent
would have been approximately 5 ppb.

Perchlorate has onty been detected in ten of the 94 monitoring wells that have been sampled for perchlorate
within the Site 4 area, and has been detected at concentrations greater than 24.5 pph in only four wells. One
of these four wells falls within the area of the formerly proposed extraction wells as discussed in the preceding
paragraph. The well that had contained the greatest site concentration (76 ppb) is located immediately (30
teet} upgradient of the Site 4 source area. Under the preferred remedy, this area will be addressed using
enhanced anaerobic biodegradation (injecting electron donor), which should be effective at degrading
perchlorate, The other two wells are located on the periphery of the Site 4 TCE plume where the selected
remedy relies on long-term monitoring.

However, since the currently selected remedy - in-sity enhanced reductive dechlorination with institutional
controls and long-term monitoring - does not involve additional extraction and treatment in areas with high
perchlorate concentrations, lhere will be no additional discharge of perchiorate contaminated waler to any
surface waters.
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LIST OF ACRONYMS AND ABBREVIATIONS

AOC area of concern

ARAR Applicable or Relevani and Appropriate Requirement
BCT BRAC Cleanup Team

BERA Baseline Ecological Risk Assessment

bgs below ground surface

BHHRA Baseline Human Health Risk Assessment
BRAC Base Realignment and Closure

B&R Environmental Brown & Root Environmenlal

CERCLA Comprehensive Environmental Response, Compensaticn, and Liability Act
CERFA Community Environmental Respanse Facilitation Act
cim cubic feet per minute

CMS Corrective Measures Study

cocC chemical of cancern

CSF Cancer Slope Factor

CSM Conceptual Site Model

CTE Central Tendency Exposure

DCA dichioroethane

DCE dichloroethene

DO dissolved oxygen

DOD Department of Defense

DPT direct-push technology

DRO diesel range crganics

DVSAP Design Verification Sampling and Analysis Plan
EA EA Engineering Science and Technology

EBS Environmental Baseline Survey

EFACHES Engineering Field Activity Chesapeake

EPA United States Environmental Protection Agency
EPC exposure point concentration

ERD enhanced reductive dechlorination

FDA United States Food and Drug Administration
FS Feasibility Study

gpm gallon(s) per minute

GRO gasoline range organics

GSA General Services Administration

H! Hazard Index



LIST OF ACRONYMS AND ABEREVIATIONS

HNUS
HQ
HRC®
HSA
HSWA
HQ
1AS

Halliburton NUS Corporation

Hazard Quolienl

hydrogen release compound

hollow stem auger

Hazardous and Solid Waste Amendments
Hazard Quotient

initial Assessment Study

Institutional Controls

incremental lifetime cancer risks

interim measure

Installation Restoration Program

in situ chemical oxidation

long-term monitoring

land use controls

Maximum Contaminant Level

Maryland Department of the Environment

mean sea level

microgram(s) per kilogram

microgram(s) per liter

Department of the Navy

National Center for Environmental Assessment
National Qil and Hazardous Substances Pollution Conlingency Plan
North East Environmental Products

Naval Energy and Environmental Support Activity
Nalional Inslitute for Qccupational Satety and Health
National Pollutant Discharge Elimination System
National Priorities List

net present worth

Naval Surtace Warfare Cenler

operation and maintenance

oxidation/reduction potential

Oftice of Solid Waste and Emergency Response
Operable Unit 1

polycyclic aromatic hydrocarbon
1,1,2,2-tetrachloroethane

polychiorinated biphenyis

potential chemicals of concern



LIST OF ACRONYMS AND ABBREVIATIONS

PEL
PRG
RAB
RAO
RBC
RCRA
REA
RfD
RFI

Rl
RME
ROD
SARA
scfm
=1
SVE
SVOC
SWMU
TBC
TOC
TRC
TSOF
TINUS
uCL
USACOE
UTL
VOC

permissible exposure level

preliminary remsdiation goal

Remedial Action Board

remedial action objective

Risk-Based Concentration

Resource Conservation and Recovery Act
RCHA Facility Assessment

reference daose

ACRA Remedial Feasibility Investigation
Hemedial Investigation

reasonable maximum exposure

Record of Decision

Superfund Amendments and Reaulhorization Act
standard cubic ft per minute

site investigation

s0il vaper extraction

semivolatile organic compound

Solid Waste Management Unit
to-be-considered

total organic carbon

Technical Review Committee

Treatment, Storage, and Disposal Facility
Tetra Tech NUS, Inc.

95% Upper Confidence Limit of the Mean
U.S. Army Corps of Engineers

upper tolerance limit

volatile organic compound
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Tabie 2-1
Compounds Detected in Subsurtace Scit Samples at Site 4, September 2001
ROD for Slte 4
Former NSWC Whlte Oak, Silver Spring, Maryland

Sile Site 4

Boring 04GW203 04582C4

Sample Number 04GW203-20 | 04GW203-26 | 04GW203-30 | 0455204-23 | 045820431
Sample Depth (tt bgs) 20 28 30 23 3
Sample Date 09:03,2001 08/02/2001 09/G9/2001 08/10:2001 03/10;2G01
amaincocmansmemn o T ———— — e S —
Chemical Name & SHE iR AR S RS R R el N ) R A e R
Volatile Organic Compounds (ug/kpg)

1.1,1-Trichloroethane 15U 10u 95U 16 1y
1,1,2,2-Talrachlorcsthane 27! 10U 2.5 U 120 24
1.2,4-Trichlorobenzene 80 B 10U 95 U 12U 3d
1.2-Dibrama-3-Chloropropans 15 U 19 1L 9Ss U 12 2 3y
1,2-Dichlorobanzene 15U 10U 95U 12 U 1 JB
i,2-Dictlorosthans 15U 10U as 4 J 11y
1.2-Dichlorobenzene 15 U g U 95U 2y 17 U
2-Hexanore 15 U 10 U 95U 12U 11U
Acetone 15 U 10U a5U 12 U 17 U
Carton Disulhde 4dJ igu gs5u 12U 11U
Carpon Tetrachlorids 15U iou 935 124 13U
Chiorebaenzens 24 1oy 95U 12U 1"u
Chioromethans 4.4 4J 2.J 3J 2J
cis-1.2-Dichlorosthene 15U 10U 35 U 5J 2J
Cyclohexans 15 U 10U 95U 14 11U
Ethyloenzens 34 2J 85U 32 11U
isopropytbenzens 3J 3J S5U 48 1ty
Methyl Acetate iU 10Uy 935U €J 11y
Methylcyclohexans 7 2 9.5 U 37 AN
Styreng 15 U 14 95 U 12 U 11U
Tetrachioraathens 54 10U 95U 7 1ty
Trichlorosthens 32000 120 2J 11.800 0 643
Ryienes, Totat 17 15 9.5 U 240 11 U
Wet Chemistry

Percant Solids (%) G35 88.7 91 MNA NA
Tola! Grganic Carbon (mg'kg) NA NA 2,260 NA NA

MA - Notanalyzed

U - Mot Detected

J - Estimated Concentraiion

& - Compound found in blank at similar concentration

D - result from diluted sampla
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Tabie 2-2
Compounds Detected in Subsurface Soi Samples at Site 4, April 2002
ROD0 for Sits 4
Former NSWC White Oak, Silver Spring, Marviand

Station ID 0458301 (0458302 2458303
Sample ID 04SB3012436[Q2] | 048B30124261Q2) | 04583022729[Q2] | 045B3022729-0{Q2} | 04S83021713(Q2} (J4SR3033133 | 04883031821
Sample Dale 04/24/02 04/24/02 04/25/02 04/25/02 04/25/02 04/29/02 04/29i02
Dapth 34-36 24-28 27-29 27-29 17-18 31-33 19-21
: Duplicates ’ ;
. |

Volatile Orgaaie Compeunds (UG/KG) i 7 : ;
1,1,1-Trichlcroethane 9.8|U 18} 10|U 11U 9.6|U £.8:UJ 101U
1,1,2.2-Tetrachloroethane 98|y 493 530 430 830| 8,8iUJ 101UJ
1.1,2-Trichloro-1,2,2-rflucroethane{Frecn-113) 3.8|V 110: 10U 11U 8.6iU 3.8{UJ 10{UJ
1,1,2-Tnchioroethane 9.8|U 11:U 10U 11|V 9.6iU 8.8iUJ 10:0J
1,2,4-Trichlorobenzene 9.8|U 115U 10U 11U 8.6iU 3.810J 10:UJ
1,2-Dichlerabenzene 9.8V 113U 10jU 1[0 9.6:U 1144 10iUJ
1,2-Dichloroethane 9.8,V 11U 3.4iJ 57(J 9.7: 8.81UJ 1.1:J
1,3-0ichlgrobenzene 9.8:U Y 10jU 11{U a.6:U g31:J 10U
1,4-Dichlorobenzens 9.8iU 1Hd 10|V 111U 9.6iU 170:J 13067
Acetone 5418 348 9.6/8 5.3[8 12iB 1901 13{B
Benzene 9.8|U 2.34 101U 11U 9.6!U 5.81J 5113
Carbon rerachloride 9.8|U 3.1:d 10iU U 9giu 38iUJ 10: 0
Chlorobenzena 9.8{U 2.1 10U U 9.6{U 290iJ 510:1J
Cumene 981U 4§ 10:4 1110 9.5/U 57iJ 120;J
Cyclohexane g.8.U 115U 10;U 11U 3.6|U 37:J 96:)
Ethylbenzere 9.8:U 70 10iU 11:U 96U 274 1900
Meathylcyclohexane 9.8:lJ 40 16U 11:U 9.6V 2001 650}
Methylene chioride 9.8!U 1L 1.3.8 1110 118 1214 10Ul
Tetrachiocogthene 9.8:U 11U 10|U 11U S.61U 8.9;UJ 10:UJ
Toluene 9.8iV 511 10U 11|y 9.61U 1.8iJ 3iJ
Trichloroetnene S0 37000 2.3 314 23i 2.5:J 1.23d
Trichforofiuoromethane(Freon-11) 2.8V 1.6:J 101U 110 .6iU 8.8:U.) 101UJ
Vinyl chloride 2.8/U 111U 10U 11U 964 1.8: 101U
Xylene, total 8.8|U 400! 10{U 11U 96U 24:J a50:J
cis-1,2-Dichlaroethene 1.3 8.6:J 108 "y 1.3:J 10°d 10;UdJ

: s g 1 ; »
Wet Chemistry ; : | s | ; !
% Solids (%) 925! 89.2: 87.3 89.5i 89.5; 93.3: 91.6]
Total organic carbon (TOC) (MGKG) 190 1,300: 100UL 130{UL 480iL 210:UL 900iL

| d i ! i i |
Total Petraleum Hydrocarbons {(MG/KG) ] : ] : ! '
TPH-diesel range 11U 8400 11:U 11U 11U 1000: 1500;
TPH-gas range [ RR31Y) 3601 1.1:0d 0.124) 11U 1901 180;

NA - Not analyzed UJ - Undetectsd, estmated fimit
2 - Blank contamination UL - Undetected, limit diased low

J - Estimated
L - Biased fow
U - Undstacted



Table 2-2

Compounds Deteated in Subsurface Soil Samples at Site 4, April 2002
RQD for Site 4
Former NSWC White Qak, Sitver Spring, Marytand

Slation 1D 04538304 0458305 0458306
Sample ID 04583042527[C2] | 04583042527-DIQ2] 04583041718[0Q2} | 045B83053739(Q2) 04S83053133[Q2] | 04S83052123]Q2] 045830643451Q2} | 045B3063739[Q2]
Sample Date 05/02/02 05/02/02 05/02/02 04/25/02 4525102 04/25/02 05/01/02 05/01/02
Depth 25-27 25-27 17-19 37-39 31-33 2123 43-45 3739
Notes Duplicates ;
T e A Rk e e e edi 3K R, SN
Volatite Organis Compounds (UG/KG) ; ; :
1,1,1-Tnchigroethane 530{U 550il 11U 9.4;U 1Ty
1,1,2.2-Tewrachlcroethane 530:U 550:U 11U 49: T
1,1.2-Trichloro-1,2 2-tnlludroethane(Freen-113) 530:U 550:L 1.5 g4l (RN
1,1,2-Trchiorcelhane 530iU 550U 11U 2iJ 11U
1,2 4-Trichicropenzeng 5300 550:U 35 941U 1m:d
1 2-Dichlorcbenzene 530iU 550U 209 9.4:U U
1,2-Dichiarogane 530iU 550U 11:U 2.4 11°0
1.3.Dichiorobenzene 530} 550iU 113U g4iU 11:4
1,4-0ichlorobenzeng 830U 550:U 44! 9.4:U 11U
Acslong 700{8 780i8 3B 190:i8 258
Benzene 5301U 550U 113U 24U 11
Carban telracnlonde 530:U 550:1 118U 9.4iU 111U
Chlorohenzene 530:U 550{U 41 94iU 1l
Cumene 530:U 550iU 11iU 9.41U 11U
Cyclohexane 530;0 550U 11U G414 11:U
Ethylbenzene 530{U 550|U 113U 9.41U 26;
fdathylcyclohexane 53010 550U 11U 9.4{U 117U
Methyiene chicride 5300 55010 111U Q41U 113U
Tetrachloroetheng 530;U 550U 23} 9.4iU 7.7
Toluena 530:U 5501V 11U 941U 11U
Trichicroathene 57001 67001 13000: 21 1200:J
Trichlcrotiucromethane(freon-11) 530:0J 550U 11:Ud 9.4|U 1110 11:U 12:U 11y
Vinyt chloride 530{U 350,U 111U 941U FAHY] 11:U iU 11l
Xylens, total 530:U 550iV 37 2.4V 113U 11U 12.U 80!
cis-1,2-Dichloroethens 530:U 7214 32 1.2.J 11U 11U 12;U 14U
i : : ; ;
Wet Chemistry j H : . : : :
% Solids (%l 89.1 90.6: 93.5; 90.4: T 887 85.1] 97,1 94.3°
Total organic carbon (TOC) {MCUKG) B30jL 380iL a30:L 140iUL 270|L 17010 110;UL 540:L
| | : | : i i :
Total Petroleum Hydrocarbons (MG/KG) | ; | i : !
TFH-diesel range 1900{4 840;J 2400| €0! 11:U 121U 101U 23C0;
TPH-gas ranga 13074 €40J 931 0.77; 0.11:U 0.12{U Q0.1iU 150!

NA - 4ot analyzsd

B - Slank contamination
J - Estimated

L - Biased low

U - Undetecled

UJ - Undetecied, estimated limit

UL - Undetacted, limit biased tow -
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Tabis 2-3
Compounds Datecied in Subsudace Scit Samples ai Siie 4, Janwary 2093
ROD for Site 4
Former NSWC White Qak, Silver Spring, taryland

Boring B458481

{Sempio Number 002SLes112 004SULGTIe | 001suaoTie | ocasusoiis | £045Us0120 | 0045U<0122 | c045U40128 | 0O4SU40189 | GO4SU40128 | COSSLA0T28 | OMSLIL030 | CA4SL4013T | (OASV40134
|Samplo Depth {t bgs) 1812 1234 1416 16-18 1820 2022 2222 22-24 24-25 25-28 2830 3932 32-3¢
|Sample Cota 11703 WIS 117703 11703 11703 103 1/47/03 1/17:03 1/17,63 117163 111708 TR ULTCE
Notos Duzticates

i R e s e Eeh : T S e S Z 3 Rl R A TR e G

{volatitn Organic Gompounds {QKQA)Y

1,1 2 2-TETRACHLCROETHANE aty aru 524 384 8t a7 53 380 37U SEU S8YU g4y FRY
1.1 2-TAICHLCRC-1,2, 2. TRIFLUQROS THANE CARY 87U 42U 9.3y 8.9 082 87U a6y 1 25U 8.6y 4 U 58
11 2-TRICHLORCETHANE 95U s7u EY4Y 93y 12 13 364 235J 12 12 g 86U 94U au
1,10'CHLORQETHENE U LRV 3.2V 93V 794 32U 87U 86U aru 25U 86 U deu auy
1.2A-TRICHL.ORCBENZENE g1 u a7 u 92U 164 (A gzu 87U 35U 87y 8.5 U 8.6 U @45U i1

1, 2 DiCHLOROIENZENE 8! U 47U 52U 93U 41J 214d [ RAY 8.eU 87 u as5u £9J LERY 7.2J
1 2-DICHLOAGSTHANS 81y ayu 52u 93U 174 82 U 34 88U 234 24 28U 94U EXS)
1.3-D1CHLOAOBENZENE 81U 87Uy 9.2 U gau 3 8. 87U 86 11 §ru g5y 154 54U i
1.40:CHLCACRENZENE 41U 47U 92U 93 U 55 17 87y 86N 87 U 85U 3zJ g U 23
2. 8UTANCNE 81U a7y 92U 93U 053 J 164 87U gsu B7U 85y B6U 94U s
BENZENE 371U 87U 22U g3 U 75U 22Uy 37U Bey a7y 95UV 8EU G4 U 144
CARBOM DISULFIDE 81U ERAY S2u ERY 74U 22y B U 86U 87 L a5y BEU [ERY 9y
CHLCROBENIENE 81U 87 U 92U 93y 47 52 129 86U 1.6 4 184 15 94U 26
CHLOROFGRM 81U 87 U 524 9.3 U 73U 82U &7y 886U 87U 85U 88U 94U Ju
C15-1.2-DICHLORTETHENE U 87 u 2y 5 35 38J 38 18 11 724 5.5U41 94U 134
CYCLOHENANE s 87V 32V 93U 1.6 35J 87U 86U 87 v 85U 344 LYY 84 J
ETHYLBENZENE 8.1 U 37V 920 93U 2y 344 F 37U 86U 87 4 .54 72 94U 23
ISOPRCPYLEENZENE 81U 87U £.2 U 92U .7 21 87 U §5 v 879 95 v 784 95 U 15
METHYL ACETATE 21U 47y 92 U 53U EERY 82U 87 U 88 L a7U 35U 864 $4 U 9
NAETHYLC YOLOREXANS [ AR a7y g2 U 833 €94 18 87 U LR 27U . 23] 12 9.4 U 28
METHYLENE CHLORDE 1aJ 1y 18 1.7 4 L4 Jd 2 84 1.7 3 24 152 3.5 4 18J 192
TETRACHLCRSETHENE &1y alu 92U 9.3 Y 19 €43 LAY Bé U 8.7 U 55U 48y 93 Y ay
TOLUERE AR 37v 32U 53U 79U 14J &7 U 48U Rt 35y 84U 44y asJd
TRANS-12 TACHLORCETHENE ARY 37uU 32U 53U 78y gz U 8T U 86U 6.7 U LR 364 Jsu g
TRICHLCROETHENE 124 1.5 114 25 140 7% £ 854 5.6 ay 884 12y aEv
TRICHLORCFLICRCMETHANE 314 a7 u 52U 3 82 8.2 U XY es5u ATy 35y a5y 244 Iy
viNYL CHLORICE &ru aru 22U 3 7.9 U 82U 184 45y 253 212 88 9.4 G FRY
XYLENES (TOTAL) 8i U 87y 52U S3u 324 1 B2 1 864 87 sy 1€ 94U 27
Weot Chamislry (Sa)

PEACENT SOLIGS 853 §7.6 £8.9 3 §42 5 40 9 &3 951 877 30t 35
TCTAL ORGANIC CARBON NA NA NA NA A 6820 WA NA NA NA HA NA 1200
@ Petrotoumn Hytscardans {RAGQKT)

TRH (45 DISSEL) NA NA NA NA WA 3.500 NA $4 NA NA NA MNA 400
TP (AS GASCLINE) NA A NA NA A 52,000 A NA NA MA BA L2 32,050

A - Not analyzed Page { of§



Compounds Detectad in Subsurface Scil Samples at Site 4, January 2003

Table 2-2

ROD for Site 4

Formar NSWC White Oak, Sifver Spnng, Maryland

Barning 04SB4L02

Sampls Numbsr 0048Y4g212 LOISU40214 G04SU40216 043146220 Q0sSus0232 O4SU40224 OASUAT255 004St402¢5 004540228 00451140230 $035J40232 00451540204 OASUACRIS 0C4SU50233
tSample Depth (1 das) 19-12 12-14 1498 18-20 20.22 2224 22.24 24-28 26-28 28-30 30-32 32:34 3438 36-28
jsempie Dats 11703 117/03 V17703 1703 117103 11783 117103 1703 11703 V1703 173 117003 W08 e
Natax Cuplicalas

Shemicat Kar T Tyt i = GRS N ey 3 ASN e RO LR

Valatite Organic Compaurds (UGXG)

1,1.2,2-TETRACHLOROETHANE 24V g+ u &3 u Bevy 20 u G U 500 U 2500 U 4400 450 U 4V 52 80 10U
1.1, 2-TAICHL0A0-1,2 2-TRIFLUORCETHANE 88y 33U RN 22y 2100 U 30 U SRV 250 U 440V £590 U 423 U U 330 i 0
1.1 2 TRCHLOAOSTHANE BaU 3 U By 8.2y 2100V 840 U S00 U 2800 U 440U 450U 200 TaU 85 e
1.9-DICHLCROETHENE aegu 21U agy 32U 2100 U BAD U S0 U 2900 U 440U 350 U 420 U 78V 380U DU
1.2, 4+ TRICALOAGBERZENE 29 -ARY $3U B2 UL 1000 J B0 v 500 ¢ 2500 U Hovu 490 U 420 &2 J9u 380U v
1,2 OICHLDRADBENZENE 34U 8id R g2 U 2160 L 640 L 500V 2905 U 440 U 43U <20 U Teu oY 10U
1,2 0CHLCAOETHANE giuy 81U 89U az\u R0 640 U 500 U 298¢ U 440U 430Uy 120U iy 50U 10U
1,3-0:CHLORGCEENZENE 8L 81y esu g2y 2%V 840 U sV 2500 U 430 U 450U 220U 730 kLY i
i__d-D LCROBENZENE 868 814 8.9 L g2y 2160 U &40 U U 2530 U =0y <3 U <20 U 7139 EEY R
2-EUTANONE -1 g&1dJ 14 4 32U 2Ry 40 U 500 U 2360 Y 440 ¢ 490U 220 290 Jec 1wy
JENZENE 98U 8Ly LERYS 82U 210U [k U 2800 U 440 W <82 U 425 U J8U Jee L My
ZAAHCN DISULFICE X% 2 u 83 u g2y A0V 642 U U 2800 U 436 U 58T U 425 U 7a8u 320U 10U
CHL CROBENZENE asu L1 U sev Bz U 21000 &0 U 500 U 2800 L 3¢ U S0 U &2C v A sy nou
CHLCROFGRM 38U 81l 4% v 8.2 U 20050 &G U 500 U 25O U 240 U <50 U 420 U 7L kLN L
Ci3-: 2-DICHLOROETHENE 88U 1A aeu 12 750 J 80 U S5 U I J Lol 490 U 130J S 83 [I’RS)
C YCLOMEXANRE 38U 81U 334U 8.2v 215C Y &0 U 500U 23L0 11 440 U 190 L A20 U 2L By o
CTHYLEENZENE 88Uy 81U - EAY 82V 200 U T9J 00U 250 U 440 U 430 U 420 U T7U 0L wu
ISCARCPYLBENZENE 88U - AN 89U 82L 210 57 J 50X U 2500 U 440 U 490 U 420U 75U /0 10U
WETHTL AQETATE a8l &1 U 83U a2y 210 Y 540 U U 2350 Y 430 U 550 U 4300 8 30V 1wy
ETHYLCYCLOHEXANE aasu 81U ey B2y 21 U 95 J 5301 s v 530 U 490 U 430y 19U 2800 WL
PAETHYLENE CHLORICE 194 18 J 2J 130 2160 U 120 4 530U 2300V $40 U & U Ly R 323 2.3
TETRLCHLOADSTHENE 98 U 1L 088 J 820 2130V 50U S0 U WXV 440 U 450U 429 U EAcM 385U e
TOLUENE a8y L XNY 8ay g2u 20V &40 U 500 U WU 420 U L0 U 20U Ty U 38 U [R5
TRANS-1.2-0ICHL.OACETHENE asu 81U agu B2 U 2L Y &40 U SO0 L WV 440U a0 U 20 U 73U 33U 10U
TARICMLCAQETHENE L) Q83 J a7 J 21 32,00 $.100 5400 41,000 1129 1,300 2,020 [ A,000 4
TRCH.CROFLVCRONME 98 81U 2J g2y 2100 v 6540 U SO W 2999 U 440 L 450 L 420U TSU 2w U Y]
WinyL CHLCRICE §8U 81U AV d2u 2:C0 W BA0 U S0 2500 U 440 L 490 U 420 1 Tevu 290 1) W0y
MYLENES {TOTAL) 88U 81 L B9y 274 280 430 4 290 S 983 Ho v ¢4 2y TeU 3&C WU
Wol Chomiswry (%) .

SERCENT SCLIDS §2.1 538 &5 79 E82 87.8 878 886 ar? £33 838 a3 §42 ED
TOTAL CRGANIC CARBCN SA NA A NA 1,183 5 NA NA A MR NA R N L]
Tatal Petroleum Hydrocarbans (NGKA)

TPm (AS DIESEL) NA MNA NA WA 95 NA NA NA NA HA WA MA N

YPH (A5 GASCLIME) MA N NA NA 22,000 HA A PeA N WA T NA MNA&

NA - Mot analyzed Page2? ol




Table 2-3

Compounds Dslacted in Subsuriace Soil Samples at Site 4, January 2003
RQD for Site 4
Former NSWC while Oak, Silver Sgring, Maryland

[Bwlnq

HASB407
Sample Number 2MSU40312 0C45U4lR1e Co45U40316 Qp£8U20214 Q540320 | 00e5U4032 CLi5UL0a24 OSUS0N98 04540326 =$U20395 | 0OISULC3R8 1 DCsS4ANA22 | CO45L403T4 | 08eSUACE3E | COSSLISC328
Samale Oepth {ft bgs) 10-12 12-14 14-16 JE-18 1820 26-22 2224 22.24 2¢-2E 24-28 2628 032 32- 3428 35-38
Samgle Cato 418,03 116703 11863 11603 11603 11603 V1603 11€03 11803 11803 [EAt-Svic] 11401 11803 11602 1)
Notes Quglicargs
o D e B o R

Valatite Organlec Compounds (UXG)
1.1.2.2-TETRACS.CRCETHALE esy 9.1 4 BB U 3L €0y DY 20Uy 40U 31co0 U WY (kY] 250 Y S10U 4700w 3 d
1.3 2 TRICHLORQ- |, 2,2 TRIFLUORCETRANE LR PARY BB U EAY e2b u 210y 2y 45D U 310U 2100 U 12200V 490 ¢ <o U $102 U 480 U
1L e TRICHLOROETHANE 25y 910 B.8 U XY 820 U 2100 420 U 480 U 2180 U 200 1200 U 492 W 419 200U 560 U
1.1-D:CHLOACETHENE BSU 516G BB U EXY] 620 U 210U 2y 430U 31C0 U 21 1200 U Jos S0y 2367 U B0

LER AR B2y Su B2 u 10U 420 U 330 U 310V 2360 L 1435 U 480 U 10 Li0T U 0L

LERY 91 Y 98u g U 8208 Qv 20V HouU 310U Nno U 125U 39U S0y LUy g3 L

. a5Uu S U d8uv 9J 20 U 4198 420 8 1209 31U 2160 U 1200 U 430 U 102 SO0V 20
1, 2-CiCHLCROBENIENE &5 9.0 gauv 3 520 U a0d 420 Y 440y 3100 1 2100 i 1220 U £3D 1 sy 2oy 4800
7.4-GICHLORCBENZENS g5U 9.l u 88y ' 820 & G Y 430U 440y U U 230 U 1200 U S50 U 4y u 1oV 426 U
C-BUTANONE 25U g4 98U S 620 © 21G U 420 0 440 U JIcC Y 2:0 0 1200 U S8 U gt S50 U LRG U
SENZEMN L ERY 9t U 88y 9 J 820 Rl gt =25y 440 U 310 2:¢0 U 1200 450 U 43U 1Dy gL
CARBON DiSULFICE 85U EAD) 58U 9 U 820 U 416 U 420U 445 3 WY 2300V 1200 9% U LAt S8 U LY
CHLOAOBENZENE 45V 9ty 348y Uy s20 4 410y 420 U LD 00U 2300 U 1200 U 430 U 15y 1oy 80 U
CHLCROFORM LR RN 480 9uU 620 U 4acy 320 ¥ 4G Y B0V 2100V 1200 L 4903 U 18U 6L 450 U
C15-1,2-DICHLCROET! a5y 5.1 1 LKY 9 U 520 L gy 420 40y 1.300 0 12023 4 360 J 1 d 2'0 2 80 S0 U
CYCLOPEXANE 8.5V ERNY B8 U 3 U 520 U 10y 429 U 4200 VU AU 1200 U =50 U S50 S0 U GE0 U
STHYLSENTENE &iu ARY 38U 3y ZE0 J 270 2 450 350 1,000 J 730 J 420J <50 U 10D s3G5 U 480 U
iSCPRCPYLBENZENE 35y 9.5 U g3y 25 J 250 J 280 5 410 J 300 4 £50 J A8 S 30 J 49 U 10V LTV 51
METHYL ACETATE 25U BRY) 3au ou 820U 10U 120 U 20U 3160 U 100 U 1200 U 490 U 10V 40U B S
METHYLCYCLTHEXANE esy LAR"] X R 4 J 350 2304 280V 2504 770d 589 & 50 4 S30 U S U T8S 5L 3
WETRVLENE CHLOAICE 9z $3 38U b 0Jg &' J§g S7J8 6148 390 J 9 290 S g 180 J8 23U 453 520 1§ 7343
TETRACHLCADETHENE BSuU 79 1.7 J 75 &0 v S1p U 23 449 J D U Pl 20U a9V 1Q U 0w BT U
TCLUENE sy 1u &8 U L 625 U 310U a3 2 44d U 48D J 4000 353 J 290 U 210 U ERL R 80U
TAANSE-Y, 2 CICHLCRDETHENE 8.5 U 91 4 ;1.9 ERY €20 S U 220U 440 U 3160 U 2100 U 1200 U 490 Y LY 4185 U a8z
TAICHLORDETHENE BE L 5.2 0.87 J 3€ 9,600 5,900 300 7.508 27.030 25.000 22,000 340 4 2280 38020 2,808
TAICHLOROFLUORCMETHANE esu EANN 88U suU 8§20 Y 10U 420 U a0 U 31V 2100 U 1205 U 550 L 216 U <100 U 480 U
WiNYL CHUTRIOE BS U AR BE U 4y £20 U 410U 420 U 440V 3100 U 2100 U 2y 4500 S10 U 2100 U <85 U
XYLENES (TOTAL) &gy g1 U BEU U 1,700 2,160 3,500 280 3,180 700 3.3%% 20 410U 445 5 0 J
Wot Chemlatry (%)
PERCENT SOLICS St B4.6 £9.1 85.6 B9 34.5 522 §2.2 B7.9 87§ 83.1 85.2 §23 923 a3
TOTAL CREANIC CARZON Ra MNA RA NA NA 2400 NA NA NA N& NA N& NA NA 1,202
Tola! Petroloum Hydrocarbann {(MAKA)
TAH (AS DUESEL) N BA MNA NA NA 80 NA NA MA NA NA NA NA NA pi
TPH (AS CGASCLINE) WA NA NA NA NA 250,000 NA NA NA A BA MA NA oy 140
MNA - blot analyzed Page 3of6



Table 2-3
Compounds Detected in Subsurtacs Soil Samples at Sie 4, January 2003
ROD for Site 4
Former NSWC White Qak, Silver Spring, Maryiand

Bosing CASB4C4 0dS8405 O4SB406 Q4SBT
Samplo Number o045U40418 CaSu4A0e22 0345U20518 R45U40528 DO SUL0536 004SU40538 04540599 0045U40816 0045040630 O $U42632 CO45U40534 CCASU407(8 | 045UA07Z2 | QoaSUATT24 | CO4SUSOTI4
|Sample Depth tH bgy) 16-18 2022 1618 2428 | 34-38 36-38 26-38 12-16 2830 3032 3234 1318 2022 2224 32-34
[Sample Dats 12U 1/21/03 11403 11403 170420 15203 1143 11403 141583 171583 /1588 11903 11502 1/16:03 14603
Naotes OQuplicaies e
arnica NS s e R & e N R RIS SRS A R
Volatile Organic Compaunde (UG/KG)
1.4, 22 TETRACHLOAOETHANE 96U atv R 24 420 U 24 450V 2880 13 83J 3% 11 og 25 220 4
3.1, 2-TRICHLCORG-1.2.2- TRIFLUOROETHANS LAY &ty 91U 96U a2 U B3U 4908 35y 242 140 [X3Y) IRt 92U asu geu
*, 13- TRICHLOACETHANE 85U &i 51U .6V 420 U 8o 450U 88y 56U a7y 85y 941 924 §a L tiJ
3 -DICHLOROETHENE R U 81U a6 U 23 U B3 U 490 U 865y 89V 87U 85U 3.5 1] g2 U 23U 88UV
1 2.5 -TRICHLOACBENZENE 96U 81 91U 56U 208 32y 450 U BS§ L a8y 8.7 U a5u EEAY) G2y 33UV 88y
1 2-CICHUGROBENZENE 36U &y 31y 96U 20U a3y as¢ U 85U 88U 874 [ 41U g2y B3U sgu
1 2-CICKLOROETHANE 9E U g1y EARY 96U 2200 834 350 U 86U B8 U 8Ty 85U 942 27J 254 @2 ]
1, 3-CICHLOROBENZENE 96U 21 C 31L EXRY 209 83U 490 U 86U a8 u 47U 850U 24U QU [ Y 8EL
1 & CICHLOAQBENIENE 56y RS 91y 35U 4200 83V 4504 seu 88U 87 Y 2.4 G4 9.2 U 85 L 8 U
2.8 TANCNE XY g1y “tu 36U 209 &3y 45D U s6U 8eU g7 U 85U 9.4 U S2u 83y 88U
BENZENE 5.6 U 9.4y 51U 2 226 0 23U 450 U s efy aru 85U 9.4 LAY 83y 88U
CARABCN D:SULSIOE 3.6 U LY U 95 Y 420 U 83U 480 U a6l 3AU &7y a5y 22y U g3 v sEv
CHLORCBENTENS IV 21V Y 9.6 U <20 U 8 U 450 U EG U agu a7 U 160 FELY s24 a3 v gy
CHLOAOFORMN 58 734 3ty Y 25V 83Uy Y [ARY agu B7U 8su EERY 9.2y 83U &3
£15-1.2-DICHLCROETHENE 9.6 8.1 U Lt U 12 U 180 450U 26U 5.4 G 10 54t apu 84 AT 2
SYCLOHEXANE 9.6 U sty Py EARY 20y 83U 0L 8B U geu &7 u 85U 9y 92U a3 L BEL
ETHYLENZINE 5.6 U Lt U 5.1y 56U 2204 33U 350U 85U 82U 87U g5y 940 sz¢ 3L £5 |
ISOARGPYLEENIENE 36 ARV 93U 264 420V 83V 452U gl 88U 8.7 U 85U 94U Jey 83y 28y
METHYL ACZTATE 9.6 B1L 18 J 95U 4200 53U 520U 2EU 88U 87U 85U 94y 32U 83y BEU
LETHYLEYCLOHERANE 96U 8.5 U X 142 126 E3V 450 U 85 U 88U 8.7 U 15 aqy 5.2 4 83V sy
HYLENE CHLORIDE 13 g1y 122 25 J S20 4 085 395 U 86U 88 U 87U 85U 94U Y 9t LER
TET RACHLCROETHENE GB U gy 510 14 20U 830 490 U 86U 88U 87U 570 94U ey g3v e
TOLUENE 36U AR 91 U EXRY) 420 U A3y 495 U 46 U 884U 37U 85 J 940 L3 §iv Z8 L
TRANS-Y.2-DICHLORCETHENS 96U &1y $1u 36U 4204 [33Y 480 U 8.6 U 88U 87U 85V G4y S22y 189 XAy
TRICHLCAOETHENE 12 234 274 1,700 E 850 33 170 J 334 230 4 260 J 340 284 Tl 138 365
2L OACFLUOAOME THANE g5 u 31y o1y EXRY) 20U 83y 59 b HE U 88U 82 u 85U 94U 9.z Uy s sy
Jvireri, CHLORICE 9.5 U a1y iU 96y 2V iy 485y 86 U 88U 87 L 85U 94U azu 33v 1Y
XFLENES (FOTAL) 951 81U g1y il 20U 83U 436V 88U 88U 874y 854 21U 97 U Y §8 U
‘Wel Chamistry {3%) .
SERCENT SCLIDS 64 a9.7 964 884 515 90.5 90.5 922 £88.4 5 958 815 852 §4.2 855
TOTAL OSGANIC CARECN NA NA A N4 HA N NA NA NA NA NA NA Na N Na
Tl Patsaleum Hydrocarcons (MAKG)
TPH (AS DIESEL NA NA NA NA MA NA NA HNA MR NA NA NA NA NA N&
TPH IAS GASCLINEY NA NA NA NA BA NA A NA NA NA NA MA NA NA NA
NA - Not analyzed Pags 4 of 8



Table 2-3
Comgounds Deecled in Subsurface Soil Samples at Site 4, January 2003
POD for Site &
Formar NSWC White Qak, Siiver Spring, Maryland

Bering 2488408 0483503 GasBa1d
|Sampis Number Ca5UA0218 00i8U40828 C04$USCRID 03840835 $T45UL0858 M GULLRIE Q0EEU40I22 2035Lica26 COSEUSTA28 CLR8U61516 CG4S1U41032 GC4S 43089 O 8ULIE3S CLESUSIGIS
Samptes Qepth (it byx) 1618 2828 28-39 334 3234 =18 022 2426 25-28 13:46 2002 3532 3332 3638
Sarmpla Dato 173503 1415:03 115C3 /1503 171503 (AT (gLl O]~k ] 171607 /2003 12003 HaQeQd \Prdeixi
Dipkicaiss
SR & R e R [ R e =
Velalite Organic Compeunds (UAKEG)

0,2, 2-TETAACHLOCAOE THANE %8 U BN 480 U yu STu LERY) 55U a3V [ EXY EARY 28U 25U 34U 83y
TRICHLOAT 49 U S0 U 480 U 3943 18J 89U 88y a3V 94y R 88 v 28U G4 EERY
TRICHLO2Q 2 a6 U 510U 480 U S57L s70 8¢y 38V 23V a4y EARY a3 v 98 ERE 23y

15 DICHLOROETHENE S3U 510U 480 U 87V 37y 831 e6 U $au a8y EARY LEAY) gEU 35U E_S‘U_
TRICHLORDBEMZENE S¢U €508 &5 U 5.7V 18 891 86U 93U 84 U 21U LR BEU iU 83y
CICHLCROSENIENE 35U 510 L 180 U 3.7V 120 gou 36U 53U 84 1 ER KA 38U EEU 530 ey
CiCHLCROETHANE 85 v S0 U 460 U 134 57U 89y eV 83U 85U a4y 88U g3u g5 U g3
DICHLCROBENZENS 5L 5100 4E0 U .70 194 89 ¢ EEY %3 U 84U ERRY 38U E8u XY $1y
! &-CICHLOROBENZEME 23V 714 4E0 U 13 12 8BSy 86U $3dJ as Si1y 8Ll 2.8 d &40 B3y
2-EUTANONE EX 1Y S10YU 4E0 U 21t 4 25 B9y eEU 934 B~ U R 28y 2e 53U 83y
BENZENE 99 S0 Y 48Q U t5d Ty Bg Uy BA U 53U 2a U S:U 2B Y 63 LR 834
CARBON DISULFICE 58U 510 U 4EQ U 87V 37 d esy 86U §3I Y 4L EARY 88U 2 F< U B3y
CHLOROSENZENE 95U Sy 480 U e 394 sgu 86U 53U 24U LARY a3v LX) §s B3y
ICHLOACEDAM AR $10 U 480 U TV 97U 584 18 $3J .88 J EREY a3 v 28y s U 23u
15-1.2-QICHLQACE THENE 29y 750 30 k) &8 agu 28U g3y 84y LAY BR U g8y 544 LAY
CYCLOHEXANE 398 U 510\ &&5 U 67J 1y J agu 26U EERY 8.4 U 910 LR 88U a4l g3 u
ETHYLEENZENE 3.3 510U 450 U 429 154 9L 86 U 43y 84 ¢ 9 a3 2 LY LERs
ISCPROPYLSENIZNG LERY 50U 460 U 12 334 88 U 8.6 U 33 Y 34U CARYS Ay 28V LR s3v
METRYL ACETATE 99y S0V 260 97U 97Q FERY a6y a3v 540 EARY 2-1Y 88y 94y 23
METHYLLYCLOHEXANE 998 S0V 480 U 437 9.z 38U S&U LAY 54\ EARY 28 v 58U f.d B33V
METAYLENE CHLCRIDS $9 Y SIoV 480 2 87U 14 094 0.32 & 3y 34U 1,52 184 a7 J 22 v 1A
TETRACHLONOETHENRE 993 67 & BV 224 AR .Uy 960 33u Bé U 210 B2 U ga U EERS [ 2R
TGLUENE 259 o 460 L WJ 97U 88l 864U 93 Bé U 91U BEU &8 U 54U eI
TAANS-1 2-DICHLOROETHENS LR SigC 4580 U 87U 57 U 39U 86 U 9.3 U a4y a1y 88U 28 L 23y
TUCHLCROETHENE 11 1,200 63 J 5 “ 85U Ta 120 e 33J 210 J 155 £ LERY ]
TRICHLCRCFLUCGRCMETHANE 99y S0U 60U L7y 2TV 25U 86y 53U B4 U %10 88U [:2-4% L 23y
WVINYL OMLQRIDE FER Stou Y 354 SJ BS U 86U 53U g4l @1 u 8L U &8y 4 L &i1u
XYLENES TOTALY 95 SOV 480 U 6.4 J 194 83U B.E U 52U B4auU AR 88U 881 ey eIy
Yret Chemistry (%)
PERCENT SCLICS Si.€ &9 50.1 818 B3 6 933 2 226 923 53§ 3% X B2 & w23
TOTAL QAGANIS CARSTN NA M NA NA NA N4 NA NA NA NA NA A (258 NA
Talal Posolnum Hydrocerbona (MAKG)
TP AS DIESEL) NA MA NA NA NA A NA NA Na MA NA NA NA WA
TPr (A8 GASOLINE) MNA NA NA Gy NA NA Ni NA NA NA NA NA NA NA

BiA - Mot analyzed Page Sath



NA - Not analyzed

Table 2-3

Corpounds Delecied in Subsurface Soit Samples at Site 4, January 2003
ROD for Site 4
Former NSWC Whita Oak, Silver Spring, Marytangd

lSom\g 048841 1
‘Samp}erlumbor CCaS U416 Co45UA1124 004SU41130 0045141128 0045141198
{Sampis Dagth (K bgs) 3416 22-24 28-30 2538 36-38
Samnpie Date 121,03 172108 12103 172403 12500
Notas Dupicales

Chem = = R
Jvotatia Organle Compounds (UGKG)

1,1.2.2-TETRACHLCROETHANE 10y 79U 95U 85 J 834
3.1,2 TRCHLORCH1, 2.2 TRIFLUCROETHANE Sy 7o 951 234U S3 Y
1.1.2-TRICHLOROE THANE iR 730 95U 93U LAY
1, 1-DICHLOROETHENE Y] 78U 9.5 U 93U 93U
1,2.4-TRICHLORGHEENZ2ENE kL-E] 75U 954y 93 J 93U
},2-DICHLOROBENZENE 10U 79U a5u 334 93U
3. 2-CICHLOACETHANE 10U 75U 95\ 3. 4 3y
1,3-DICHLOROSENZENRE nu 75U 9.5 U 53U 93U
1.5-OICHLOROBENZENE 18 78U LY 534 33y
2-BUTANCNE 1wy 790 95U 93U S3v
BENZENE U &1 95U 3.34U LR
CARBON DiSULFIOE 10U pa:E%) asu 3L 9.1 u
CHLOACBENZENE 10 U 15V LELY .3 v 9.2
CHLORCFORM 10 b 5 a5v 93U 924y
C15-1.2. DICHLOROSTHENE 10U A AY a5 Y 144 1.3 4
CYCLGHEXANE 10U 79y 9.5y 93d 93U
ETHVL2ENZENE WU Ty 95U 23U a3V
ISOPROPYLBENZENE WUy 78U 9.5 U 91U 23Uy
METHYL ACETATE 0y 7.eu 95U 93U 93y
METHYLCYCLOHEXANE 0y igu 95U 93U R
METHYLENE CHLORIDE 0y AR 95U 93 U 8.3 U
TETRACHLOROETHENE 10U 79y a5 U 9dU $.3U
TOLUENE wy 19y LERY gauy 92 U
TRANS-1,2-0ICHLORQETHENE 10y 73U 954U s3u 9.34
[TRICHLOROETHENE 10U 15J 144 34 az
TRICHLOAOFLUOROMETHANE 10U 79U 9.5 U 5.3 u 33u
[VINYL CHLORIDE 10U 730 854 531 520
XYLENES (TOTAL} 10U 7.5 Y 5350 9.3y 83y
'Wet Chamistry (%) '

PEACENT SCLIDS LAl 9.5 57 26.7 g8.7
TOTAL QRGANIC CARBON NA NA NA b BA

Y ola) Polroleum Aydrocotpons MG G)

TRH (AS DLESEL) NA HA NA RA PA
TPH (AS GASOLINE) MA NA NA NA NA
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Table 2-4
Detected Compounds in Groundwater Monitoring Well Samples from Site 4 (Round 8, September 2001)
ROD for Site 4
Former NSWC White Oak, Sitver Spring, Maryland

Wek 1D 04GVI10 04GWSD 04GWTS 046W100 D4GW103 05GV4104 04GW105 04GWIZ00 24GW203
Sampia 10 004GWO160008 004GWO5G0008 001GWo750008 CO4GWIA00008 004G/ 1030008 QQ4GWI046008 004GW 1050008 004GW2000908 C04GW2030008
Sample Date 03;2£2001 09725:2001 09/2622001 09/26/2001 0972822001 09/26/2001 09/25/2001 09/2512001 09/25:2001
NS
ChomIGat Namie > R B e
Vvolatile Organic Compounds [ ;
1.1\ -Trichicroethare Ty ! 3.4} 1y 1505
1.1.2.2-Tetrachiorcaihana TIU 317! 113 5.8
1.0.2- Tnghloroetnans 1iU 7.8 LY 1
1.1-Dichioroemane [HI] 18 10 1ig
; 1-Dichiorceinene [HY 2.3 16 0.71J
1,.2-Dichlorebenzens iy e 3 {8
12-Dithlorcathans = ' [T 35, | 1o i 084 : 1y 03 0.9 i
.3-Dichiorobenzere waL o Hu 1y N iU 1y 1 35 vy 1
i.4-Dichloronenzans UG : U 1o HE 1U | 1Y 1y 18 v U iy
Bonzene UG : K" 1 ' 1y 18 | 1.0 37 5.9. 1y
Carpon Disultide UL 1iU 1Y [HR 1y ! [ETH 1Y 1y Ly 15U
Chicrooenzene UG/ i 1y 3 13U Ty [ 1y IH' 132 24 1y
Chicroetnane ueL Ty 10 U T 07 | Ty 05l | vy 10 |
Lhicroterm UG 1Y 13 | U I [ HE 4 07 Ty
Caigremeihane G : T 1Y . Ty 1y EHVN TU QT iy
2i18-1,2-Digniorcetnens usiL 1Y IR LU 181 1Y 40, | er5 ! 281
Elrane UG } CX:HI NA NA] 127 NAL 453 ¢ 580 ¢ 132!
Einere UG : 3994 | NA na] 28 Nal 8.7 | B R
Einynenzene UGIL ; T [T RN 0.5 ¢ By 1u | U 1y
Metnane UGIL ! 2960 | NAL NAL 284) 4% K 237 405,
Tetracnioroeinene UG ; Vi 1y 0.6iJ 0.7lg 1y 170 IR 1u
Toivens UG ; Ty TU ! 1U 15U 1ig ¢ [HYIR Tu 10 ERE]
Toial Xyleneg UG : 1iU ! Ty ¢ BT 10 130 Ty Vi 1y :
rans- 1, 2-geniorcenena W& ; 1y 07y 0 1 1y ty IR o 7 X -
yaL ! YU 438 196 25 3] iy : is0 T
UG ; Uiy - [ 1 ViU 251 VU 73 52 5

U=undetected

J=Estimated

R=Rejecled

NA=Nol analyzed Page 1 0of 2 08/25/2003




Detected Compounds in Groundwater Monitoring Well Samples from Site 4 (Round 8, September 2001)
RQD for Site 4

Tabie 2-4

Former NSWC White Osk, Sitver Spring, Maryland

Yek ID 04GW 10 04GW50 04GWTY 04GWI00 04GW103 04GW104 04GW 103 04GW200 D4GW203
Sampls 1D 004GWQ100008 Q04GWO500008 004G W0730008 004GW 1000008 004GW 1030008 0D4GW 1040008 004GW 1050008 004GW2000008 004GW2030008
Sample Daze 09/26/2001 092572001 09/26/2001 092672001 09/28/2001 09/262001 09/25/2001 092622001 09/25/2001
Notes
i ! ‘ | | i
Explosives ! i I ; ! HE
1,3,5-Trnircbenzena ai NAD | NA NAL | NA NA. 0.26iU NAL NAL | Na
2,45 Tnnitrotoluang UG/l ] NAl | NA nal i NA] | NAG 0.261U NA | Nal NA
2-Aming-3,6-Dinirotoluere UG | NAL G HA NAL NAT NA .26V NAD NA] NA
4-Amino-2,6-Diniiretoluena Juan NA] HA NAL NAL NA 0.26:U NAL | NA! NA
HMX UG : NA NA NA} NAl | NA] G 0.519iU | Nal ] NA. NAJ
Parcniorara UG : NA NA NA NA| NA; NAL | MAL NAL NA!
RDX e | NA| i NA| NAL NAL | AL 0.519)U | NAT NA NA]
t ‘ { P il ! / L | ¢
Wet Chemistry : : | T [ 7 : [ .
Aalirity, Total fas CaC03} MG/L : 170! 0.4} NA] i NAL [ 11} 136 33 30.4:
Carben Dioxde IMGAL | 108 ! §4.8’ NAl i NA] . 1220 92.2) 144 112] | 744
Chionds IMGAL ! 107 | 1130 ! NA| ! NAL | 223 NAj 15.3 779 219
Nitrate MGL o7l | 034] | NAL NA! 0.3 1] 0.1\ : 01U 0.1}y
Suliate MGL | 174 22 NAP | NA! 924! 422 818 | 2521 RE
Total Qrganic Carbon MG : 3.68 118 NAL NAI 9.4: & ! 379 ! 1.38) | 3.0%)
: i : : i P :

Fleld Paramelers ! o ; ! ; i ' H :
Ferrous fron MEIL N 0| | NAL ¢ [} NA ] 8i 3 ! 4.4
Hyarogen Sullide MGL ! ' o] Nal o1 NAL o o o o
oH : 593 - 507 ! 5370 | 4.52} NAL | 473 578; | 3.09, 535,
Specitic Condutiviyy (ST} MSICM 0.62 0195 0.284i 0.151 NA 0.206 0.548; | 0.184! 0.355!
Dissolved Oxigen (D0) IMGIL 544] 3,05} 08l 1.43} A 190 <« | RAEEE o
Temperaluia iC ! 157) ¢ 15.2{ ¢ 153; 14.8] ! NA| 1537 ¢ 150 | ' 18!
Oxigation Reduction Potential (SHORP) MV ! 132 190] ¢ 218 | 222 NA| 259" 81 100; -2261

U=undelecied

J=Estimatecd

R=Rejected

NA=Not anatyzed Page 2 07 2 08/25/2003



NA - Not analyzed
J - Estimated
\J - Undetected

Table 2-5
Detected Compounds in Groundwater Well Samples from Site 4 (Interim Sampling, May 2002)
ROD for Site 4
Former NSWC White Oak, Silver Spring, Maryland

Station 1D 04GW301 04TW02 J4TWQ03 04TW0O4
Localion Source Area Souree Area Upgradient Source Area
Sample ID 04GW301[Q2) 04WP02{Q2] 04TW03(Q2) 04TWO4
Sample Date 05/17/02 05/16/02 05/17/02 05/20/02
Noles Temporry Well | Temporary Well Tempaorary Well
' S conca o & 3|
Volatile Organic Compounds (UG/L) : :
1,1.2.2-Telrachioroethane 10: 8.1} 1y 5
1,1.2-Tsichtorcethane 0.52;J 0.25.4 U 5U
1,1-Dichloroethane 0.56iJ 0.4614 0.62]4 5iU
1,2-Dichloroethane 0.59.J 0.68/J 13U siu
1,3-Dichlorobenzens 0.13iJ 1iU 21 5:U
1.4-Bichlorobenzene 0.431J 0.18J Q.181J 0.77:J
Banzene 0.19%4 0.141d 0.13{J iU
Chlorohenzene 1.1 0.65|J 0.61)J 431
Chloroethane 3: 22 8.52(J siU
Chioroform 1:U 1iU 0.21|J 0.54:4
Toiuene 11U 0.13:J 1:U 51U
Trichloroethene 21 4 0.571J 120!
Viny! chloride 1.1 1:U 1iu 5\U
cis-1,2-Dichleroathene 28 1.54 01134 4.41J
trans-1,2-Cichlorgethens 0.19(J 0.47:d 1:U s\

Page 1 of 1



Table 2-6
Detzcied Compounds in Groundwater Monitoring Weli Samples for Site 4 (Round 9, February 2003)
ROD for Site 4
Farmar NSWC White Qak, Silver Spring Maryland

Well D f 04GW48 Q4GWSD 04GW105 D4GW203 04GW301 Q4GBW302
Location ’ Source Area Cowngradient Downgradient Source Area Source Area Downgradient/Bedrock
[Sample 1D | 004GW04B0008 | O0IGWOSO0009 | 004GW10S0009 | 004GW2030009 | GOAGW3010009 | 004G W3I020009 004GW3029909
Sample Date 0212/03 02112103 02£12/03 02/11/03 02/11/03 02/11/03 02/11/03
Notes Duplicates

o o o
Volatile Organic Compounds : :
1,1,1-Trichioreetnane 13U 8.7:1 6.7:U 1 247 14U Tl
1,1,2,2-Tetrachloroethane 1iU 94; 120! 110 a4 U 1y
11 2 Tnchiorosthare 1]u 3.0l 48 1Tu iU 1y 1y
1.1-Dichloroethens 1y 5.3 558 1:U 50 11U 1y
1,2.4-Trichlarobenzene 23] 6.7:U 87U 1§u HY 1y 1Y)
1,2-Dichloroetnane 1§U 6.7 5.7 1:0 5:EU 1y ] -‘i
Chioroform 130! 67U 8.7{U 1y 5:U 1:U 1:U
Teirachioraethans 1.3} 57U 6.71U U 5iU 1:U 1:U
T ricnioroeihane 98! 1,600. 1,700, 05614 1.200; 1y 10
Vinyl chiorige 1y 151 27! ) 3.41d 1y 17U
cis-1,2-Dichlosasthene 3.21 240! 250, 1:U 34 11U 17
T | ‘ ! K 1- T
Wel Chemistry MG/L ! : i ‘
[Tolal organic carben 2 41 N 2: 5 § H
Total Petroleum Hydrocarbons ua/L i i : -i !ﬁ ;
[TPH-giesel range ] 100/U 330 270 1,300{K 800! 100U 100'U
[TPH-gas range 100U 120lK 1301K 1001U 100{u 160.U | 100"
Field Parameters : e i ‘
o 5.85. 0.82 7.66: 520 738 | 277, 277
Specific Conductivity MS/CM Q.113! 0.381: 0.458: 0.263; 0,559 0.15%] 0151
Dissoved Oxigen MG/ 4.13; 0.43 1.24; 0.21; 343 | 2.89! 2.89
Temzerature c 14.5] 15.6 14.79" 184, 15.03 10.6 10.8
Oxidation Reduction Potential (EH/ORP) MV 166 29 -BB! 771 43 21 21

MA - Mot analyzed

J - Reported value is eslimated

K - Reporied value may be biased high
U - Anaiyte not ¢etgctad

Page 1 ol 1



Table 2-7
Delected Compounds in Groundwaler Monitoring Well Samples for Site 4 {Round 10, May 2003}
RQD for Site 4
Former NSWC White Oak, Silver Spring Maryland

Well 1D 04GW4B 04GWSC 04GW10S 04GW203 04GW301 04GW302
Lccation Source Area Downgradien: Downgradient Source Area Source Area Downgradient/Badrock
Sample [D 004GWO0480011 | 004GWOS00011 | 004GW1050011 | 004GW2030011 | 0O4GW3010011 Q04GW3020011
Sa 05/08/03 05/08/03 05/08/03 05/08/03 05/08/03
eliallee s S L el e P e et e G
olatile Qrganic Compounds UGA.
1,1,1-Trichioraethans 10 4 10U 83 U 10U 250 U 11U
1,1,2,2-Tetrachioroethane R:RY) 12 130 10U 130 J T U
Chiorotosm 170 10U 83 U 10 U 250 U 1y
Methylene chloride fou 10U 118 1.7 B 28 J 1 U
richloroetheng 57 g2 1,600 0 u 4,300 1 U
iny! chioride oy 0 U 2 10U 250 U 1y
Cis-1,2-Dichioroethens 10U 4.2 240 10U 120 J 1 U
[Wet Chemistry MG/L
Total organic carbon 1u 1Tu 3 1 7 NA
Yotal Petroleum Hydrocarbons UGA
ITPH-diesel range 110 100 U 460 330 1,900 100 U
TPH-gas range 100 U 100 U 110 K 300 U 170 K 100 U
Field Parameters
lloan 5.28 4.89 7.87 8.51 6.58 5.9
[ispecitc Conductivity MS/EM 0.123 0.172 0.542 0.327 0.531 0.175
[[Dissoived Oxigen Ma/L 4.38 6.93 1.91 1.8 2.26 14.93
ITemperature “C 16.04 17.12 16.36 16.46 18.11 155
lOxidation Reduction Potential (EF/ORP) MV 178 178 -46 92 32 NA

NA - Not analyzed
J - Reported value is estimated
K - Reported value may be biased high

U - Analyte not detected
Page 1 of 1



TABL

D

jAn]
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OCCURRENCE, DISTRIBUTION, ANO SELECTION OF POTENTIAL CONSTITUENTS OF CUNCERI
POST-AEMOVAL SURFACE/SUBSURFACE SOIL - SITE 4 - CHEMICAL BURIAL AREA
NSWC-Y/HITE QAK, SILYER SPAING, MARYLAND

PAGENCQF S
{Scenario Timofreme: CurrantFiture
{Medium: Soif
Expasure Madium: Surtace / Subsurface Soil
Exposure Polat: Endra Sit -
. Fotantal Hatlonaie (o7
] lnlmum HMinimuen Maximum Maximum Lecation ot Qatection Ranga ot Cenceniratian Background m‘""?ase" Parential A PCOC Contaminant
CAS Num) Cnemical Concontzation Qualiftor Concentration Qualitiar Units Maximun Frequency | Nendetects (1) Used for Valya(3) Resldential PCOC ARARY T8C Flag Deletion ar
Cancentratien Screening(?) Sereeming Levor{d) | TAC Value Source Selectionrs)
79-34-3 1.1,2.2-Torachicrcethane 0.006 N 0.03 myRg L5931 Y 00t .01 003 NA 22z o GG SSL_MIGR No BSL, FREG
i 0Bs SBL_INA
78-93-3 2-Buiznens Q015 J 2 <11 J mykg | 0Ll4-S3-38-0403 e 2.00:-911 0.0015 NA [§zco] N k5 SSL_MIGRE Mo SEL FREQ
SSL_INK
57-64.1 Alsiond 0.002 J Qe Kl mgkg (D0s-58-29 116 0oY-Caz 033 Na 783 2] 2S SSt_MIGR No 580
1.GCE-05 | SSL_INH
Bonrzarg G012 J 0312 4 mykg[ 0504-5B.2% 3 GOt - 5.087 c.oiz MA 2 « IR S50 MGR] Mo 5L FREQ
98  ; SSL_nM
75-83-5  [Bromomelhann 5001 J 6002 mgkg | 0204-58-06.2320 FEH) 00 .00 G.ou2 : MA B X[ Q081 [S8SL_MGR] Ko 25L. FRIQ
SSi_iNe
(€857 IChorcoarzerns 0.6007 J 0.0058 J R Y8828 2es 201.0 ¢ FRGED) A I 50 M LoF) SEL_MIGR] N2 BSL FRZQ
320 SSL_tnNet
18062 [Meingtone Crtcride Go01s J 1 0 005 J merg | 0334-58.23-1207 934 GOM2 .01 UCcs NE EH NEOGU1s [ SSL_MWMGR| No 28 !
) 13 SSL_irH j
87184 [Tamvachiorcensns .00 J C.0059 J MG C04.55.23 264 C.o Q8 C 5058 MNA 12 N Q0% SSL_MIGR Mo BSL, FREG |
3 SSL_INS f
128-86:3  {Tuuone 20004 ] 0543 4 mprp} CONM-§3.23 1082 00t -0C57 T5ed NA 8 N 28 SSLENGR[ No 88t
65C SSL_tNe
540-55.0  1Tomt |, 2-Ochloicethans c.027 ] 0.027 J mykq|  00.83.23 1464 €01 -DC57 o027 N, T N .37 SSL_MIGR| Mo
3203 SSL_INH
1335267 [Towa) Kyleres G002 < 013 meRG 24882y Les Go1-0.12 RY] MA 15503 * B SSL_MIGR )
410 SSL_INS
78015 [Trohiarceimenc 4,63 3 7.2 mgikg)  0034-83-28 236 8.0v- 012 77 A Nl 55 MGR] Sio BRES]
1 5 L BB _INH ]
Somilvolalile Orgatics (ugkg)
91-57-5  |2-Meihgnaphinglens 0.26 J 18 3 mgkg) 0483 yeg 024-338 18 1 NA R N 22 88t MiGR[ Mo a8, Fasq
r SSL_INH
83-22-6  [Acaraphinene G.35% J o7 T J mpk|  <$510331CD /88 033-38 ey B 37C N 5] SSL_NGE]  No S3L
8SL_INH
208.56-8 {Acumectunyiens LAY J .37 J mokg | 00CS.5B-26-2240 356 03+-39 ST A 47 piay) S5L_MIGR No aSL. FREQ
S$L_INH i
28127 {Anthielsne 0055 J 0.24 J mpug| O6CH.58-26-22,0 846 9.24.38 EE HA 2:00 N 470 SSL_MIGR( o R ]
' SSL_iNrt :
36-55-5 Reazo th Q.02 J [N RG] 0004-£8.25-2210 TUEE 53638 Y MNA 0 C 5 SSL_MIGR]  vas ASL i
SEL_INH i
CACN I Berzofalp TcE 7 T3 KTy LR S R T I FEERCT T3 R p 02 ¢ I S5 VGA| e XET
! SEL_INH
FIECENIN Bevzofbifiuoranthe 20T 1 12 mpkg| 455103000 TEs CETREN 3 NA ‘m <5 [SSLIAGR] s <80
{ SSL_INH :
194242 [Bezdig hapensiens 0.057 3 072 mglg | G004-58-28-2210 1VER CI4-28 373 NA TS 2305 N &85 SSL_MIGR| Mo BSL i
i S _INH {
207-CE-9  |Benzokitucrantnana Q.02 Z 0.a1 mg/kg | 4555030130 1255 FEEREK] .41 A T 8¥ < 45 SSL_WIGR] Mo BSL
SSL_Ns
117-61-7  [Bis(2-Elnghexyjphialata 0.G34 J ¢ mg'kg | £004-65-22-0893 23459 934-38 T4 Na 46 c SSL_AIGR]  Ne BSL %
- |
86-74-9  [Carbazole 0.05 N Q.58 0 meikg) 48510305460 326 U3-58 Zté NA 3z [§ No BSL, FRE/ i
i
218-01.5  |Crrysene 0.0< 5 B mgkg | CoCd-55.26-2210 1455 034-58 T2 NA 27 ) NT EE “J
1 i




TRBLE 2-8

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN

NSWC-WHITE QAK, SILYER SPRING, MARYLAND

POST-REMOVAL SURFACE/SUBSURFACE SO - SITE 4 - CHEMICAL BURIAL AREA

PAGE 2QF 5
Scenano Timetramo: CurrenuFuiura
[Medtium: Sa)t
&xposure Medium: Surface / Subsuitocs Soll
Expdsuro Faint: Entirs Sile
i Folanta! Rattanale Tor
Mirimum Minimum Maximum Mzximum Location of Oaotection Rango of Concvmzaﬂnn Background Risk-Based Petential ARARY PCOC | Conaminant
CAS tium Chemieal Concontcation | Guaitior | Concentretion | Quattier | OMIS[ Maxtmum oo | oncotoes ] USSe O Ve | Desident2lPCOC | ATARY | “ime ) Fag | Dotationor
Conceniraiion Sereening(2) Scroening Lavel{d) [ TBC vatue Sourga Selsction(s)
33722 |Den-tuty phithaiate 0.036 J 4.8 Mg | JCE-SB-07-0302 11/66 003338 13 NA 780 C} 5000 [SSLMIGR] wo ESL
2300 SSL_iNM
BXR N Oibenzo 0.045 J 0.35 J mng | 0002-3B-26-2210 3 03-28 .38 A 0.08 N 14 SSL_MIGR]  Yes ASL
SSL_iNH
132-54.9  TDienzotuten 0,047 J 0.0%1 J moXg] ¢S31020100 488 434-38 =) NA LR N 77 SSL_t4GA] Mo BSL., FAEG
SSL_iN
83857 |Distnyl Phihalale Qa7 J 32 moka| 0<2-S3156812 265 034-38 L] NA 636 N 450 SSI_MIGR] Ko 550, FAEQ
2000 SSk_INH
206440 [Flusanthens 0,045 3 27 mgig | GICA-S8-25.-2210 146 035-38 27 NA R NP 8O0 |SSL_MIGR{ mo CE
SSL_INH
83-73-7  [Flucienc Qa7 J 0.45 J mekg | 0004-53-26-221Q 4i6E 034-38 o 45 MA 10 [« 140 SSUMIBR[ Ko 88
SSL_INA
193-35-8  [indane{ 12 3odipywens 8057 & 061 K mgkg | 000¢-33.26.2270 S 0.32-38 (X% NA 037 N 13 SSLNGR| No B8SL
QSL_INH
91.20-3 Naghthajane 0.052 J DAL J gk | Co02-58-26-2210 465 0.34-238 A NA 166 M R SLAMIGR[ Mo asL
SSL._wiH
85-01.4  [Phenantniens Q.06 J 2€ mgkg (004-58-28-2210) 1836 034 .38 28 NA 23tiE) N 520 8SL_MGR|  Ne BSL
SSL_INH
0.039 J EE] mgkg| 0004-S8.28-2210 1988 0.3¢-38 kK] ) 230 N €80 SSL_MIGR] e BSL
| SSL_INH
Pexticloat/PCBY (ug/ha)
72-54-8 145000 0.0022 Q.0C€2 mgkg | O004-83.09-2420 455 ¢G040 0.C082 NA z7 [« i ESL_MIGRT  No esL
SSL_INH
72.558  14.4-CCE 0000037 0.023 mykg| 4S51CE3C0 12/55 Q.0024 - 0.02 0.025 NA () [ 5 SSL_MIGR| Mo BSL
S5L_inm
5C-29-3  [45°COT 0.0021 2 0.024 myxg | 0004-83-12-0202 7755 0.0034- 002 o.02< NA B3 c 1.2 SSLMIGR| Mo BSLC
SSL_iNH
303002 |aloria 3 60023 3 V005 ] MEKG|  C00:-SB-23 2758 0.C017 - 6.0C59 20016 NA 0.038 Cl 700077 |SSL_MIGR[ Na BSL. FREQ |
2 SSL_ined
5100-71-9 [Apha-Coicrcane 0.00C08 0.011 mgkg| $SSTCENNDD 24554 Q007 - 00037 GOt NA ) < Q.52 SSL_MIGR}  Na BSL
20 SSL_INH
267 2-23 B A i 1248 D 0.004 oG] GOS8 19-0315 5T DC03% - 0.2 0.0t A Tz [ A SSL_AMGR] Mo 85, FREG |
SSL_INK
11097-68-1]Asccior-1254 acls J X mgkg | (OC4-EB-T3-T412 237 6003 -2 X NA 932 [ 1.1 SSLUMIGR] ™o 851 FREQ
SSp_INH
RRE-DRE3 Arocio G 0.0043 pX moig 355328 4687 2034 -0.008 19 [N 0 o) MNA S5L_MGR]  Yes ASE
SSL_NA
£0-57-1 Deetdria .00 0.013 morg | O0C4-56:13-2420 2155 00234 - 0004 co13 NA 004 [ coozz ESNEYEC No BSL
1 SEL_id
1559-88-2  [Enciosullen | 0.0001 ©.0005 mgiap | COD4-58-22.3007 53 C.0017 - 0.6057 0.6005 NA 2718) c 20 SSLAIGR] N BSL
SSL_INH
33213-85-8engoagitan 0 0025 J €4.023 ik [ 000L-5E-32-6807 553 0,003 - .02 6023 NA 47085 [ € SSL_MGRE Ne asy
SSL_INH
5Q31-07-8 {Engotuitan Sullale d.0012 0.017 MR COR4-5B-13.2420 TE7 0.9032 - 002 .07 NA A7) [« 20 SSL_MIGRT N2 8s.
SSL_NH
72206 [Enasin 0.00018 Q.0t5 N mgkpl  00G2-S&-28 1457 ©.0034 - 0.02 0015 NA § 23 [4 54 SSL_MIGR] o 85,
i SEL_INK
7421-9%-4 [Eaden Aldetiyta 4000083 9048 TyRG G303-583.28 14156 32026 - 0,02 [yix83 ] J fenn ! 2 248}y LC EE) SSL_MIGR o a3y
SSL_INH i




TABLE -3

QCCURRENCE, DISTRIBUTION, ANC SELECTION OF POTENTIAL CONSTITUENTS OF CONCERAN
POST-REMOVAL SURFACE/SUBSURFACE SUIL - SITE & - CHEMICAL BURIAL AREA
NSWC-WHITE OAK, SILVER SPRING, MARYLAND

PAGE3QFS
Scenzrio Timatcame: CurrentFuture
heaium: Soll
Exposure Madivm: Surfaco / Sudsuriace Soi
Exposura Polnt: Enura Stte
Potentia! Hationale for
" Minjroum tAinimun Maximum Maximum . me” of Detactian Ranpe a! Concentation Backgrouny R“k'z,‘““ Potentia; ARARY PCQC Coalaminant
CAS Numzy Chemicas Concentrat Qualiftar | Conceneation | Quatinier | UTRS|  Maximum o o ney | onetects (] | Used tor Valga() | JesidentialPCOC | ARARS TBC | Fap | Oewetion or
onceniration ifte " vanille Conzamtegtion | | 'TAUENCY | HO Seesoning(2) * | scroaning Lavaiey [ TAC Valws] TBC oo o
Solection(s) |
5103-7-2 [Gamma-Chiarsans 3000073 0.018 mgg ) (C04-55.252279 R G U7 -0 L5 to1a NA NERD oy Dez SSL_MIGR]  No SN
SSL_INH
78443 |Haplazmies 0.00021 0.001 Mg { CO04-33-20-0262 1(rid RE-STERYSEE] 4.Cot NA A [+ 08 SSL_MIGR] No B8SL
4 SSL_INH
1424572 [Haptacnlor Eponda 0.000033% 0.el7e v eyl 455103000 457 0.0017 - C.i0ed IR ) [3°H Cl 0028 [SSL_MGR| No BSL
5 SSL_INH
72435 |Moyhoxychior o.ooc87 0.028 mgkg | 0OCs-SB-C.2420 357 B Y H Cl2g NA 33 [ 510 S&L. Ri  No 8SL
SSL_INH
319-8¢5  (apng-BHC Q.Q00C49 QLONT mpag | Y004 -58-22-1057 137 Q0T - O OlsE FEERE NA GA C| 0000BR | 3SL_MIGR] No as.
(3 SSL_ih
318857 |oeta-3nC 0.000C8% G008 mygy 0X0=-S8. 182515 L57 GLT . Do0Re QCUo1E MHA cas Cy ool SEL_MIGR] Mo SN
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TABLE 2-8

OCCURRENGE; DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN

NSWCAYHITE OAK, SILYER SPRING, MARYLAND

POST-REMOVAL SURFACE/SUBSURFACE SOIL - SITE 4 - CHEMICAL BURLAY AREA

PAGE A QF S
Scenaria Timeltame: CurronVF uture
Medlam: Soll
Expasura Medium: Surface / Subsurtace Soll
Expasura Palnt: Endro Sha
. Patentsa Rationaln for )
cas NUmJ Chemical Mintmum Ninimum Maximum Macimum | o L:a:xtur:\’:;:[ Detaction Range of Cozc‘:r:::wn Background Re:;';?;s:gac | P:;::;"‘" ARARY | PCOC | Contaminani
Conconteation | Qualifier | Conoantraton Qualler Concantratten Fraquoncy | Nendotecs (1) Seroemingt2) Value(3) Scroonlng Loveld) | TEC Vaioe Taltin Flag DJ!::‘I::; o;_'
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TAZLE 2-8

OCCURRENCE, OISTRIBUTION, AND SELECTION GF POTENTIAL CONSTTUENTS OF CONDERN
POST-REMOVAL SURFACE/SUBSURFACE SOIL - SITE 4 - CHEMICAL BURIAL AREA
H3WC-\YHITE QaK, SILVER SPRING, MARYLAND
PAGESOF §

Scenario Timeframa: CurrentFuiure
[Mecium: San

Expasure Medium: Surface / Subsurlace Sail
Expoaura Palnt: Eniirs Site

. [ H ke . Potecuial } ationale for
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7U0-23-5 [Sadium 241 . mghg oao:.—s&m«:zoz[ 2458 e 5-708 B NA A N SKG, NGT
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7450-28-0 [ Theliwem 0.8¢ l a.8s ek [ O004-5R-28.2002 0285 G885 HA N3 FREG
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SSL_INH
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i S5L_tNH

Palroloum Hydrocarbons (mpkg}
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Fopiagtes: Raiongie Ceges
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1 Tha nsk-basad sail CSPC sereening taval tor rosicensiat lang use is presenied  The valus is basac cn a

1argat hazaid quouant of 6.1 for NHACRICINGQUAS (danotud with & "N f1ag) ¢¢ an incremental cancer
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TARLE 2-9

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY « SURFACE/SUBSUFAGE SCIL
SITE 4 - CHEMICAL BURIAL AREA
NIWCWHITE OAK, SILVER SPRING, MARYLAND

Scenario Timetrama: Future
fdedium: Soil
Expecsure Medium: Surface/Subsurtace Sail
Expeosurs Poinl: Surace/Subsuriace Soil

T

Cremical Units Arithmatic | $59% UCL of Maximum Maximuom EPC Asasonable Maxmum Expasure Centra? Tendeney Expasure
& wean Normal Detecied Qualiier Units
Bglennal Data Concentration Medium Megium Medum edivm Medium Medtium
Concern EPC EPC ERPC £PC EPC £PC
Value Statistic Ratinnale Valuve Statistic Rationais
Sepzcialanthracens mafkg 2.698-01 3.375.01 1.10E+00 mgikg 2.81£-01 | 95% UCL-T W . Test {3} 2.81E-0Y | 65% UCL-T W Test (1)
Serzolaloyrere molkg 271801 3.4CGE-01 1.3CE+09 mEXg 2.83E-0* 85% UCL-T W Tesi (1) 2.83E-01 93% UCL.T W Testiy)
Senze{ciiusramnens mgrKkg 2.31E-;0 3.52E.01 1.208400 mging 3.02£-01 §5% UCL-T W Test (1) 3.02%-01 95% UCL-T W Test (1)
Didenzoia hianthracens mgikg 2.262-04 2.88E-01 1.£05-01% J mgixg 1.805-0¢ Maximum V- Test (2} 180201 Maximum W Test (2]
ARCCLOR-12583 makg 242201 2.85E8.01 1LBCELCD mgixg 37480 98% UCL-T W Testin 374801 GE% UCL-T V- Testill
2378-TCLO TEQ mag/kg 2 f=tia 1.88E-04 5.875-0¢ J mgixg 1.BAE-C4 95% UCL-T W - Tesi {1} 1.89E-04 i 35% UCL-TJ - Tast (1)
Statistics: #aximum Detected Value (Max); 5% UCL of Normal Data {§5% UCL-N}; 95% UCL of Leg-transformed Data (5% UCL-T)
Mean of Log-transformed Data {Mean-T); Msan of Normali Data (Mean-N),
i1} Shapire-Wilk W Testis inconclusive, Data are assumed 10 be log-normally distributed.
12) 96% UCL exceeds maximum detected concentration, Therefore, maximum concentration is used for EPC.
Tableds- 248002 1s /315207

12 AM




TABLE 2-10

CANCER TOXICITY DATA -- ORAL/DERMAL
SITE 4 - CHEMICAL BURIAL AREA
NSWC-WHITE OAK, SILVER SPRING, MARYLAND

i
Chemical Oral CSF Oral to Dermal Adjusied Dermal Units Weight of Evidence/ f Source Date™
of Potential Adjustment Cancer Slape Fzclor® Cancer Guideline
Concern Factor'™ Description
Aroclor-1260 2.0E+00 1 2.00E+00 (mgfkg-day')"‘ B2 RIS 7/21/2602
LBenzo(a}an!hracene 7.3£-01 1 7.30E-01 (mg/kg-day)"’ 82 Region 3 4/2/2002
Benzo{a)pyrene 7.3E+00 1 7.30E+00 {mg/kg-day)” B2 IRIS 7/21/2002
Benzo(bjlivoranthene 7.3E-01 1 7.30E-01 {ma/kg-day)” B2 Region 3 4/2/2002
Dibenzo(a,h)anthracene 7.3E400 1 7.30E+00 {mo/kg-day)” 82 Region 3 4/2/2002
2378-TCOD TEQ 1.5E+05 1 1.50E+05 {mg/kg-day)”’ B2 Region 3 4/2/2002
{1) RAGS-PART E (USEPA, September 20071). EPA Group:
{2} CSFdermal = CSFora!/(Ora! to Dermal Adjustment Factor) A - Human carcinogen
{3) Date of IRIS B1 - Probable human carcinogen - indicates that limited human data
are available
Motes; B2 - Probable human carcinogen - indicates sutficient evidence in
CSF = Cancer Slope Factor animals and inadequate or no evidence in humans
IRIS = Integrated Risk Informaticn Systam, on-line database search (USEPA, july1899) C - Possible human carcinogen
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1987} D - Not Classiliable 2s a human carcinogen
Region 3 - USEPA Region Il RBC Table, April 2, 2002 € - Evidence of noncarcinogenicity

ToxCane  "ADD2.xis 7/31/2007 ? AM



Scenan

imelzamg: Futre

Fegaptor Popuintion: Folt Tme Workee

Recertor Age:  Aquit

TABLE 2

-11

AEASONABLE MAXIMUN EXPOSURE (ALY

SUMMASY SF QECEPTCA RISKS AND HAZARLCS FCR COPCs -
SITE 4« CHEMICAL BURIAL AREA

FULL TiME WORKER

NESWE-WHITE QAK, SILVER SPRING, MARYLAND

é racium Exscture EnnOEuLle Cremical Catclacgenle Risy Chemical ten-Cardinegens Matard Quotlent
Yegium gt
i | [mgasion nhatarien 17 Oerma: Exzosurs Primary injestien imhataten Oermal Eaposure
)1 Ssules Towl Tarcat Oroan Rcutes Tots!
Sel Surtaces Henas{mjaaihrazans 72808 £.25-CB 1IE-GT Jenzeiaienintalens
{ Subsudace Senzo{aipyrens T.28-C7 8 2E-C7 1.36-C5 (anzota)pyrans
\ Sait Beszoisjliuorasinens T7E-LE & 6E-C9 1.4E.27 Barzcip)tiusrentnens

l Cimenzola, njannracens < IE-0T 2.5E-47 74207 Cizenzola hjaninracene

I ARQCLOR- 128D 2.6E-¢7 2 4E-O7 £.08.07 ARCCLORA-1282

' 2379-TCCO TEQ l 9.9£-08 2.08-%8 1.28-05 2373.TCOC TEQ

Tail Risk Acrose Surtacs Scil 1,55-05 Toial Hazars indax Across Al Media anc A Exposure Routes

TahieSFTWIRMEADD xis

Risk Across All Macma ang Al Expasurs Beules

TI3Ue002 8:42 A2




TABLE »~12

PEASONABLE LAXRAUN EXPCEUAS (AME)

SUNMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS « MAANTENANCE 7 UTILITY WORKER

SITE 4 - CMEMICAL BURIAL AREA
NEWCWHITE DAX, SLVER SPANG, MARYLAND

Scereco Timelramae: Fulure
rAazepior Population: 4
Recegtor Age: adult

aimenance Uttty verker

: s Eapesuiy Expasuro Chemcal Cartitogeniz Algk Chremical NesCarsinogeniz Hazerd Cuatlant
Madivm Azint
i InGestcn lanslation Oermat Sxposure Primary tngestian i=halaten Deimal Exgesurs
{ Routes Tetal Taspat Otgan flouies Towl
iSC, } Szil Surace’ Zenzolajanibrazens 1.0E-08 31809 1.32-08 Sanig{a)anthrecens
| ] Sotsurface Senzcialpyrens 1.08-G7 3.18-08 1.48-07 Benzniajpysere

’% San Senzcib)vcramnens 11808 LIE-03 L2203 Banzaipifiuctanthane

; Ciamnzaia Mertheacana 5.95-08 1.86-03 7 85-08 Smvanisia hanTicasena
é g ARCSLLCR- 1260 3.8€-c8 1.28-68 £.02-08 ARQTLOR1280
: ; 2378.TCLGD TEQ 1.4€-C8 ¢.36-08 148808 2372-7CDD TEQ

Tolai Risx £erose Surdaze Sou 1.85.06 Torat M2iard Inday ACroEs Al Meda 20§ Al Exeosure Reutes
Risk ACross Al Megia and Al Sxposuis Rouas 18828

Table@MUWIANMEADD. xis




Sceranc Timatzame: Fiura
Rececir Populatian: Constreeticn Warker
Aalectar dce: Aaul

TABLE 2-~132

REASONABLE MARIMUL EXPOSURE (RME)

SUMIARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCSTION WORKESR

SITE 4 - CHEMECAL SURIAL AREA
NSWCWHITE OAK. SILVER SPAING, YARYLAND

| f |
j el ! Saptsurs | Exsosurs Chemeal Carcinagena Aisk Cremiral Nom-Careinsgame Hazers Quclient
‘ Aacum 5 Pein: {
i . { Ingesion }V inhaiaton Dermal Sxposula Priccary ngasllon 'mnalalian Darraal Exccauie
| : i Rouies Total Tasget Srgan Poutes Tomi
(S::‘ Seit Surface/ Benza(alanintacens 8.95-29 t 2.7E-09 2808 2enzoislantnracens
I : Sunsudace darzaia)pyrens LOE.CY 2.7E-08 1.3E-07 Benzo(a)pyrace
! ( Sai Benzabiflustanthane SAE-GE 2.9E-CH 1.2E-03 Ber2oniMyaraninene
} : Oisenzeia,hiamhracara 56E-C3 1.58.08 J2E.L O1senzeia.njaninracere
| AROCLOR 1260 aeEce 1.05-08 $7508  |AACTLCR 1260
) 2378-TCLO TEQ 1.48.0€ 95508 L5206 237¢-TCOD TEQ
Tesal Rigk Asross Surdaes a4 1.7E-06 Tl He2ars index Aczoss At Wacia 2na X Exposure Routes

Tanie2ConstW4RAMEADD. xis

Risk Across Al Mésa and 47 Expasare Ragtes

Ti312002 9:00 AN




Scanario Timat:amn: Futura

Secepior Populel
|Resenior Age:  Aduit

Aactaalionat Use:

SITE £ - CHENICAL BURIAL AREA

WEWCWHITE QAX, SILVER SPRING, MaRYLAND

PALTRNES Sxpasure Exsosurs Chamical Cargincgenic Pk Cremuzai NenLgrencqenis Mazard Quatient
Secius Peln:

i ingasticn 7 nhalaticn Dermal Zxposwe Primary ingeston | eaarea T Dermp! Caposwre

| Routss Taial Targat Qrgan [ Reuies Total
Son i: Sait Sudsce) Qanzc(alamhiacens £.5E8-09 52509 11808 Banzo(aanthracens ;

: Supsurace Senzor)pyrane $.£E-08 5.2€.08 LIEGT Senzoeizyrens
; I Scit ifuoranthera 5.95.05 5.55-C9 1.18-58 Senzoisjllunranihera !
} f Qicenzaah)artnracsne 3.tE-C8 2.95-03 E.1E03 Oitan2c(s martrracens l
" 1 ARTCLOR 3280 2.08-24 2.06-Co 40208 ARCCLCR. 12680 ;
! l L 2378-TCLL TEQ 1.6E-07 i 1.66-07 %3207 2378 TCOD TED J

Teral Risk Azrpss Sunarae Sg7 1.25.08 Total Hazaré InToY Across ANt hetia anic 24 Exposurs Routes
Risk azross Al Media 3nd AN Exposurs Routes 1.25-08

abled

ecUsard RAMEADD s




TABLE 2-153

REASONASLE MAXIMUM EXPOSUAE (AME)
SUMMARY OF RECEPTOR RiSKS AND HAZARDS FOR £GPCs - ADOLESCENT TRESPASEER
SITE 4. CHEMICAL BURIAL AREA
NEWEWHITE O, S5 vER SPRING, MARYLAND

Scenano Timslramae: Future

Racegior Popustion: Trespasser

Racepier Age; Adolsscent

; Z

Medium £1z0sute : Sxpasurs Cremizal Cz,‘c:n-;;ar.i: Risk Chemical r:o:—Cur:',-cgEm: Hazare Quasien:

? Magiym ; Paint

: i Ingastien tnnaation Carmal | Euposcre Srimary i 'rgesion | mmatalion Cermal Exposure ‘{
{ ! H

i | Recias Total Targei Sigan | { Foutes Toa

i ]‘ Sai Surace; Iaenz;!a.‘:aﬁ:hracana 5.7869 | L2808 226805 Eenzo/alaritiacere
|
| Subsusace fae.-.:o{alnyrm 5.8E-29 12807 222497 [eenzolalpyisre
i
ol Serz2nib)fuzrantnene 1.CECa 13808 2.48.08 Benze; anthans
i
JivertsiaMarinasene 55808 T.0E.08 3.38.07 Ciharzo{anjzamracers ]
: | IARCCLCR 1263 15802 45808 8 LE0¢ ARCTLOR- 1260
I ] '
| [p3re-rcoe tza 19806 3.98-07 17626 2378-7CLD TEG
Toini Risk Acress Surtace Seil 2 2E-06 Tote! Hazar? Indax Atross Al Mews ang A Exgesure Pouies

Risk Acrass A7 Macie and A% Exgosurs Routes

Tab1e9Traspd RMEADD xis T/31/2002 8:04 AN



TABLE 2-18

PEASCNASLE MaxpeUM EXPCSURE tRVE;
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - DAY CARS CENTES CHLD

SITE < CHEMICAL BURIAL AREA
NSVIC 1

ne Timeframe: Fu'yra

Sze
Fecerist Population: Day Cara Ceniar Criig
Aacastor Age: CRIG (3-8 Years

3 OAK, SILVER SPRING, WARYLAND

' s
| MEzLm f Extosure Exccsure Chamicyt Carsinogenis Risy Crom.cat Non-Dartregerst Hazare Guatisn:
f ' Medum Point

! - sint
| i -
| l Ingsston nngiaton Cerma: 2xgsosurg Prmany Ingestian Cerma; Expesurs
| A
| wuias Toral Tarcel Crgan Routes Torat
Sa Sei! Surface) Bonzeiajennrazans BQE-NS 8.2E.08 17ES? lie:zoia anisrpcene
‘ Subsuraze Senzoialpyrana 8.12-97 2 gE-? iﬁenz:-.ia'ypyreﬁe
: | Seic Ben2oituaraninens 8.6E-C8 ER B L8207 2erzeibitucranthens
H b
3 { z H
H f I O:zenzaln flantrasens 4.58-07 ¢ SSEQ7Y 98237 Crzerzota hissirracene ;

! ! {
’ ‘ [ ARDCLCA. 260 298.L7 J4E.0Y 6.2E.07 ARCCLLR.1250
| H
| f f 2378-TCOD TEQ 1.1€-68 2.88.ce 4 3S.08 2378.780D TEQ

Totil Risk 421586 Susace Soi LRE-08

TanledDayCaresRMEADD xis

Pisk Across A1 Wedia and AU Exposyre Royes

Tolal Hyzars Indgs Asrass Al Megia and Al Exposute Boutes

£

7212002 8:0% AM




Stenand Timeliamer Fuuss
RAezaplaf Popuialicn: Rasizent
Razepiaf Ager Agult

TABLE 2-317

REASONABLE M AXINEIM EXPOBURS (AME)
SUNMMARY OF AETESTOR RIS AND HAZARDS SORLOFPGs - TUTYAE AOULT RESISENT
SITE 4 - CHEMICAL BUSIAL AREA

NEWC-WHITE SAK SLWVES SPRNG NARYLANG

WeTum Eanosuta Exposuze Cremizai Sarcitcganc Risk Charical Non-Carelenparss =azasd Oustlent
Magiym Poing
Irgesion | innaiaticn Carmy Exgosure Brimary 'ngestion ImRalaugn Oarmsl Exposura
Reoias Total Targe: Organ Routes Tetel
S Soit Suface’ Benzo{ajzcinracsne 8.82-08 50248 1.5E-07 8enzela)anihracere
Sutsuriaee Senzaialnyiens 97567 : 5.0807 1.58.58 Banzs{a)oyrene

| .y Benzeitilusraninens LOEG? 5.48-08 1 6207 8enz0i51leoranthens

Cidereia nanthrazene 55807 2.88-07 82E-07 Omenzefa.nlaninzacens

ARCTLOR-12¢8¢ 38247 20807 55847 ARCTLOA-1280
l 2374-TCOD TEQ ! 1.3€-05 T BEQE 1.88-05 2378-TCOO TEG

Toal Ptk Acress Surface Sall L 8E-08 ToRiMazae e ALToss & Katia 2nd A1 Expoaure Roltes

TapleSAdultRes4RMEAD D.als

Rigk Acrass Al Magia end Al Exgosure Rovies




Szanane Tyaelrame Fuiufe
Recestar Poculaton: Resizent
Facantor Age: Chig [ - 6 yaars:

TABLE :-18

SEASONABLE MA

UM EXPOSURE (RME)

SUMMARY OF RECEPTOR F1SKS AND HAZARDS FOR COACs - FUTURE CHILT RESIBENT

$ITE 4 - CHEMICAL BURIAL AREA

NEWCAWHITE QaK, SILVER SPRING. MABYLAND

] T
H
E' Hagym Sxposurs Exposure Chamica Carcingparic Rigk Cremize Ner-Caromogenss =araed Cuetlent
:f sedlum Boin:
Inzesticn innglatlon Cormat BExoosure Prmary T ingestcn Dentat Exgozure
: fsutas Totel Targe1 Organ Routes ol
?5; EFY Suace! Senze{alarinzagane 22807 §.28-28 31807 Jenzciglacinracere {
v Suzsarase | 28nzo(sjsyrams 22806 8,2€.57 21€.38 Eenzniaipycena
% ; 5o Banzaidiftuereninane 2.48.C7 §2E.58 AIE-3? Banroizilicoraninene
‘; Dizerzeia.nlaninracsne +,3€-06 47807 1 TECE Citene(a nianinracens
ASACLOR-12£8 8.2E-27 22607 tEgg ARCCLOR-1260
‘ 2378-TCOD TEQ 3.1E-CS 28E 08 34E 8 2273-YCOD TEQ
Toial Risx Azross Suracy S:-‘.l 238-0¢ - Toual Hezerd ingex ASIoss Al Megia ang Al Exgosure Rcutay
FisX ACress Al MeTia and AN Exposurs Aocies 4.CE-28

TadigIChizResd RMEADD. xis

73172002 7:59 AM




Scenano Timgtiama: Fuiure

Recaptor Poputation:

Reaiasnt

Recapios Age: Child (0- § yaais)

SUMMARY OF RECEPTZR RISKS AND HAZARDS FOR COPCs - FUTURE CHAD RAESIDENT
SITE 4 - CHEMICAL BURIAL ARER

TAZLE 2-19

CENTRAL TENDENCY EXPOSURE (CTE}

NSWC-WHITE OAK. SVER SPRING, MARTLAND

+~
Magium Exposure Exposurs Charical Carcincgenic Risk Chameal Nen-Carmasgerc =azaed Guauent ]
Magum Palr: ’:
agestion 1 Innatalicn Darmal Exzosure Pumary I egestan I wRalglien Ceomnai Exgosure ]
L Rouies Tcral Targe: Cigan J } Asutes Y'&!ur‘{
Son Sai Surtace’ Banzolajannracons 2,5E-08 37E-C9 29E 08 Baneola)snitiracsna ¢
Sunsutacs  [Benzcialpy:ans 2.58-07 2788 2807 [Bsnzclaipyrens } i
St Banzo(bitiucraninens 27€-08 3.28-09 J,1E.03 SenzzipMiuoraninany H \
C;bnnzcia,man!hracane 1.4E-07 2.4E-C8 10T Dizenac{a riasihracens
ARCCLCOR-12¢85 S.1E-08 1.4E-C8 1.4E-07 *ROCLOA-1265
423733000 TEQ 3.56-08 1.66-07 J.5€-03 2378.TCCO TEQ L J
Tewa! Aisk Actass Sutacae Scif 12E-C¢ [ Tetal Hazacd (nder Accoss Al Media ans At Expasuie fiocias §
Risk Acrogs Al Meda ang & Exgosire Routes
\CTEADD.XIs

TaviesCn’

73
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CENTRAL TENDENCY EXPOSURE (CTE:
SULMARY CF RECEPTOR RISKS 4AND HAZARDS FOR COPLls . FUTURZ AOULT RESIDENT
SITE 4 - CREMICAL SURIAL AREA
NSWE-WHITS QAK, SILVER SPRING MARTLAND

Szenanio Timalrame: Fulure '
Recasior Papulakion: Assder!
Recasior Aze: Adul
[ o
~ Medum Expasure Chemucal Carcinagenis Risk Cnarreat MemeCarmnzgan mazae Custen :
I Pont ]
\‘ ingasuzn i2halaton Darma: Exposcra Prmary irgeshon T Iana:alon Couma: Tuzescre
L Soutes Tual Target Cigan Acuias Tolz
Sal Beit Sunaces Eeonzo(ajaninracans F.4E-08 LEELT 1.YE-08 Benzc({aianihracens L
Subsurace Banzcislpycans §.5E-08 T.ag-08 11E-07 Senzeiajpyrene i
Seit Banzs(tjliucrenthane 1.CE02 15805 V.2E-£8 Benrcivilucracingne
i D;‘banzo(a‘h)anrhrauna 53608 7.98.09 [ RER ] Diterzolahiasthracere
ARDCLOR-1260 3.4E-0B 55809 4.0E-08 ARDCLOA-1280
237-TCDD 720 $.3E08 4.4E.08 13508 237e-TCOD TEC
To!al Rigk Azro9s Surtaca Soi! 16508 Tetal Mazard logex Acress A% Megia and A1 Cxposire Roules H
Rigk Acreas All Macia aag A Ezprsure Routes

TabigSAdr ‘CTEADD.&ts A 88 AN




Sesnadio Timelreme: Fuiurs
Recaptar Pepulation: Day Cars Comige Shia
Qecestor Age: Chitd (8-6 Years}

SULIARY OF RECEPTOR RISKS SND HAZARES FOR CORCS - DAY CARE CENTERCHILD
SITE 4 - CHEMICAL BURIAL AREA

TABL.

-21

CENTRAL TENOENCY EXPOSURE {CTE}

NSWCVIHITE CAK, SILVER SPRING, MARYLAND

Medum Expesuse Eaposwe Chamica; Carcinpgenic Rigx Chamicat Mar-Cargnogene mazard Sunliant
Madium Paim
lagastion Inhalgnon Darmal T €xposure Prmary InQeation Inhatanan Darma: I Exzosire |
L Reues Tetal Taigst Organ Foytes Tout |
Soil Soil Surece denzoajamhiacens 1.8E-C8 5.9E-CS 2.38-08 Benzclarantracene ’ J j
Sunsurtacs Ber2c{alpyrens 1.3E-Q7 £.2R-08 22F.07 Benzc{apyrens % ‘
Scil genzo{b)iuorantnens t.9E-c8 5.58-33 2.4£-08 Banze(bitiuntannens i .
Clzenzcla.manihzacens 1.0E-07 29808 1 IE-07 Cibenzcia hianthzacens ;
ARCCLOR. 1240 @,4E-02 20£.ce gd&.08 ARQCLOR1ZE0 | ‘ ‘
L 2378-TCCO YEQ TAE-0E 18807 2EE-C8 2378-YCLT TEC ’ ;
Toial Risk Acress Sudace Seif 31206 Tawl Huzara nfex Atrass A Mazia aac A E1padite Raues i
Risk ASross All Media and Ad Ezposure Rocles 3.1E.C8
Tabls9Da: ‘CTEADD.Xs Kk 20 AR



TAL 2-22

CENTAAL TENDENSY EXPOSURE {CTE)
SUMMARY CF RECEPTCA RISKS AND HAZARCS FOR COPCs - ACQLESCENT TRESPASSER
SITE 4 - CHEMICAL BURIAL AREA
NSWE-VIRITE QaK, SILVER SPRING, MARYLAND

Scanane Timoltams: Futura
Racaptar Papyiation: Traspassar
Recoptar Ags:  Acatescent

)

§

Medium l Exposure Exposure Chemical Carcinagenis Ausx Chermica’ Han-Careirogenie Hazara Quenant ;
Medium Poim f

Ingesticn Innalaticn [ Cgrmal ' Exposure Pnmary Ingestion { inRalaten CTammai l' xposuce g

faoutes Tolal TJatqet O:ge.‘.v_L Foules Totar E

Soit Se Surfacal Banzo(a)anihracans 2.4E-03 3.28-10 3.DE-02 Benzo{ajartaracans E 5
Subsudace  |Banolamycena 2.4€.08 8.33.09 I 33602 |Benzolajpyrers i §

Sail Banzoibyiucrantene 2.6E-05 BEEE J.8E0§ Benzc(vjtuscaninens ! E

Tibanzala hjamhiacane 1.4E-02 <, 7€-9% f 15E.Ce Cizenzola nisninracene 1 z

ARCCLCR-1282 §.98-03 3.28-09 ‘ T2E-CR AROCLOR. 1262

LIS TCCO TEQ 3.4E.07 2.6E-08 | 3.6E.87 2378-TCS0 TEQ ]

Toial Risk Actess Surface Sois 43507 Tolai Mazard Indec Across Al Media ang AY Zxposure Pauas {

Risk Acicss Al Media anc Al Exposure Roules &3E-LT

>
I
x
=~

Table9Trer "EADD.XIs 73



TAw .. 2-23

. CENTRAL TENDENCY EXPOSURE (CTE)
SUMMARY CF RECEPTOR, RISKS AND MAZARDS FOR COPCs + ACULT RECRIATIONAL USER
SITE 4 . CHEMICAL BURSAL AREA
NEWCWHITE OAK, SILVER SPAING, MARTLAND

Scenang Timelrama: Sulure
Racepio:r Populatiem: Recraational Jser
Rar&niss Aga: Adult
[ T ]
Macr Eapusure Exposute Cramicat Carenopsenic Figr Znermiza ner-Carcinosenc mazara Suonan ;
Madium Peat 5
ingaston inhatasen Cermai Exgtsure Anmary irgeshen mhaalen Cerma Expisure J
Atutas Telal Targat Qigan BLaed THR
Soil Soit Scrace! Berzeiajemnrazens 41610 37841 SAE-12 Benidiajaninratene l !
Sussucace Sar2o(a)pyrens §,28-0% 97830 SAEGH Benzoiajpylens !‘
St Beaze(bifiuaraninene aLE-1D tREIC S.SE-12 Benzshiuaraninans !
Qibanzolajrninratans 24E-30 S5E 10 2.9E-03 Oirenzo/a njanthrazene g
AROCLCR-1260 HLEECY 33510 1.83€-53 ARGCLCR. 260 !
| 2378-TCOD TEQ S7E-CB 3.1E-C8 £.0E-08 2)7e-7COC TEQ {
Tola! Risk Acrozs Surfaze Sail 7AE-CB Total Ha2aid Infex ALress Al Media and All Exposure Poylss

Rigk Across Al hedla and At Expasure Aouies

TablegRec ZTEADD x!s Tia



TABLE .~24

CENTRAL TENSENCY EXPOSURE (CTE)
SULMARY OF RECEPTOR RISKS AND MAZARDS SOA COPCs - CONSTAUCTION WORKER
SITE 4 - CHEMICAL BURAIAL AREA
NIWC-WHITE QaK, SILVER SARING, MARYLAND

IScenanc Timeliams: Futurs
ARecepis: Populavcn: Constructide Worker
[Recenict Age: Adyl

1
|
Mg Zyzosura Exgrsuse Cremisal Carcrnogen:e Rigk Lramucal Non-Sarcnngenc raard Quetant i
Hagum Feint
‘ngasicn ‘nhalation Sarmal Exposu‘e Prirasy ngesnos mrglaton Sermai
PAcules Ttal Targe! Crgan
Sol Saif Suffazar Benro(ajantnracene 5.0E-03 B9E-1C £.BS.03 Sanrajajaniteazane
Subscrtace Benzsigloytane 5.0E-03 B.5E- 04 S.9EC8 Senraiappyrens ;
S0l } Bsnzo[b)uorarinpne 53E-0% 9.5¢.48 53E-03 Benoltifugraningre
Civenzeia.n;anihrazans 2.EE-D8 5.08-05 3.3€-te Oicarzsia i
ARCCLCR.1280 1.88-08 AsE-Ce 22848 ARCCILEOR-128C X |
l 2378-TCCO TEQ 8.8E-07 i J‘ 2.82-08 THECT 2278.TCRO TEC i
Total Risx ACtCss Surtace Scii 9.4E-07 Total Hazard Ingdex Acnass A MeZia 2nd A% Eyaosurs Reutes

Risw Aceqes A Macla a0 Al Exzssure Agutas

TaoieSCo ZYEADD.s heic R 0D AN



SUMMARY CF RECEPTOA RISKS AND HAZARDS FOR COPCs - MAINTENANCE / UTIITY WORKER
SITE 4 - CHEMICAL BURIAL AREA

TABLE .25

CENTRAL TENGENCY EXRCSURE (CTE)

NSWC-2HITE DAK. SILVER SPANG, MARYLAND

[Scanario Tmairama: Futore
Racapor Pogutauen: Maniananca / Uty Warks:

Racspter Ager Aduil

T

i
dagium Excosure Exsesue Chnemicat Catciroganic Risk Ner-Careneganis Hazarg Quoiien: a
Med:im Poirt ) j
Ingasticn I inharaton Cermat Exposuze Prmary Ingesuen mnaialen Dasmai Sxposure i
L Asutes Tota! Tacgar Grgan Reootes Tota ]
Solt Soi Sudacs/ Senzo(glanttwscans 8.3E-10 8.08-31 30503 Barzeiajaninracans !
Subsuriace Banzo(gipyrene §.4E-08 8.08-1C 1.CE-c8 Barze{aipyrana
Seit Banze{blilusranthens 1.0E-0% 46201 1JE-CS Barzeitliivsrarinens
' Dibenzo(a.n)anmhrszane 5359 <5810 S.7E-CY Conzoian)astvasene
AROCLOR-1250 34E0H 3B 3.7E-23 AROCLOR-1280 1
2378-1COD TEQ 1.3E-07 2.5E.03 1.3€-07 2378-TCCD TEQ J }
Te'al Risk Acress Surtace Sait 1.5E-07 Total Hazars inCex ACess Al Me®a an Al Exposure Moutes ‘ ﬁ|
Sk A2oss AU Media ang Al Exgosyra Routes
TableSMy "EADD.xs TRAu 0 AN



TABLL 46

CENTRAL TENCENSY EXPOSURE (C7E)
SUMKMARY OF RECEPTCA MISKS AND HAZARDS FOR COPCs  FULL TIME WERKER
SITE ¢ - CHEMICAL BURIAL AREA
NSWC-WHITE OAK, SILVER SPRING, MARYLAND

[S2erano Tumalrame: Fulure

Recenicr Population: Full Time ‘Wethar
Rateplor Ager Adult
Mediom Exgesute Exposure Cramical Carcinggame Risk Snamize! Non-Carenagent Mazard Quieent
Magum Point
ingestien inhalatizn Teoima Expssura Premary Ingasuon Imhalatsn Darna: £xpcsure
Reugy Tota Targat Crgan Aootes Tola
Seil Sad Surtace! Banzo(sjaninraces 1.1€-c8 19503 +JE-08 2enzo{a)anhracers !
Suteuriace Banzo(aicyiene 11807 20808 Berrolalpyiang
Soi Benzo{)fiusantnens 1.2E-08 2.1E-C9 Benzoibjtiustaninans !
‘ Cisensofajanintazdcma 6.4E-CE 1LAEQE 7.56.08 Sizenzola.maninracene
ARCCLORA-1260 4.2E-08 T.EE-L9 4 .9E-C8 ARCCLORA-1262 i
2378-TCDO TEQ 1.6E-C6 L 4.2E-C8 1.6E.06 2378-TCCD TEQ if
Teat Aisk Aczoss Surfaze Sci 1.8E-C6 Tolal Mazard Indax ATross A Meda aag Al Expasurs Routas
Risk Across A Media and Al: Expasuze Peulss
TableSFT SADD.Xs 7 5



TABLE 2-27

Summary of Dala Quantitatively Used In Risk Assessment for QU-1 Groundwaler
ROD lor Site 4 Soil and Graundwater
Former NSWC While Qak

|

Parameters

LC VOC, ingrg, Fmetals, cyankta, perchiorate, explosives
L5 YOC, 00, Frvelals, cyanide, pechiprate, cnpHosivis
LG VOC, inovg, Freds, cyanide, perchiarate, explosives
LC VAC, intug, Fratals, cyanido, perchtarate, explosves
LC VOC, inany, Fratals, eyamida, pamshtorate, explosives
LC VO, inorq, Fretals. cyanide, perchlocate, euplasives
L VOC, inorg, Fmetals, cyanidp, perchigrate, axplasives
LC VOC. ineiq, Fmetats, cyanide, perchigrale, gxmosves
LC VOC, inorg, Fmaials, cyanide, perchiorale, oxplosives

LC VOC, inaig, Faetals, cyanide, perchiorate, explosves
1.C VUG, inory. Fmety's, cyanide, perchlorate, axplosives
LC VQG, inofg, Fmetuls, cyanido, parchivntn, pxplosives
LC VOC, inorg, Fawetals, cyanide, perchioate, oxplosives
LT VO, ingig, Frmeials, cyanide, perchiorale, explosvos
LC VOC, inor), Feetas. eyanide, perchlo}ale. explosives
LC VOC. inotg. Fmetals, cyanide, peichiorate, axplosives

VOC, SYOC, melals, and pastFCB
VOEC, SYOC, metals, and pasvPCa
YOU, SVOC, metls, and posWiPCB

LCNVOC, inosg. Frmetars. eyanide, perchlorate, explagives
LC VOC, inoeg, Fmetals, cyanide, perchlotat, exglosives
LG VOC, inorg, Fmetafs, cyanide, perchiorate, cxplosteos
LG VOC, innrg, Fretals, cyanide, perchiorate, axploanes
LG VO, inarg, Fretals, cyanide, perchionite, explosies
LC ¥OC, inorg, cyanito, perchiorate, explosives
LG VOC, inorg, Fmelals, cyanide, perchiorate, eaflosves
LC VO, inoeg, Felals, cyanide, perchiorale. eaploswos.
LC VOC, iavrg, Fmetals, cyanide, pereiiordle, 0xplosves
LC VOC, inorgy, Fmetals, cyanide, pechtorale, explosives
LG VOC, inorg, Fmelals, cyanido, perchiorate, explosivas
LC VOC, inorg, cyanide, perchiorate, explissives
LC VOC, inorg, Frmedals, cyanida, parchiorate, ex[ixses
LG VOC, ieorg, Fmetals, eyanide, prechtorale, oxplosives
LC VG, inory, cyanide, perchiorile, explosives
LC YOC, inorg, Frretyls, cyanide, perchiorate, explosives
LC VOC, innrg, Fmetnis, cyanidfe, perchiorale, explosives

—I Dale of Sample
Medium Sanpling 18]
Groundwater - Bedrock®
an - Feb 2000 024072000 ODAGW 1 20005
0202000 UG 1050005
024 572000 CO9GW 1 0G000S
0210172000 DOIGW201D00S
02012000 009GW2015005
02022000 46GW 1250005
02/032000 M6GW200D005
02/0472000 DABGW21 40005
021572000 IGGWC 12008
Apcl 2000 QABAR00 OBGW 1050005
01 72000 46GW 1250006
041772000 DASGW2000005
04/1 172000 OABGW21 20006
OWZE2000 DABGW2200006
04¢19/2000 C4GAWE 12006
O4/1072000 DIBGWE50006
Groundwater - Coastal Plain and Sapralite”
Oc) - Nov 15939 11/11/1993 4GW 110004
11/09/1999 4GW 1030004
11/02/1999 9GW 1010004
an - Feb 2000 02/02/2000 DOIGWO130005
21672000 004G/ 1050005
020172000 OOIGW2000005
02092000 O4GW2010005
0210572000 QO7GWO4I0005
02/15/2000 007GW1040005
0210772000 00SGWO010005
020772000 DOSGWI0I0005
O0672000 OTIGWO020005
02/142000 13GW2000K5
02/07/2000 OA6GW 1230005
027164000 045GW 1280005
01572000 46GW FI20005
02/0472000 016GW2 190005
0211672000 046GWA20005
CUOAZ000 DABGWCIN0S
02/1572000 DIEGWCSON0S
April 2000 0411472000 DOIGW2020000
022000 009GWI0 10006
4162000 013GWO00005
01872000 O IGWO0I000G
0411572000 DABGW 1210006
Qi 1572000 CA6GW 1260005
252000 0I6GW2009308
0411222000 O4BGW2180006
CA22000 DAGGWA10006
G4r28/2000 OAGGWAZ0006
V252000 C4B5WADN06
04/ 1Br2000 GIGGWAL00G
042472000 MEGWEIONO8

LG VOC, inorg, Fretals, cyanide, perchiorate, explosives
LC VOC, inotg. Fmetals, cyanida, perchlarato, explasives
LEVOC, inory), Fmetals, cyanidls, parchtorale, explosivns
LC VIOC, inoeg, Fmetals, cyanide, peechiorarte, explosives
LCVOC, inerg, Fmetals, cyanide, perchionie, oxplosives
LC VOC, inorg, Eenelals, cyanide, perchlorale, explosives
LCVOC. inory, Frretals, cyanido, perchionate, explosives
LE VG, Inorg, Fenetals, cyanido, perchiorale, explosives
LC VDC, inorg, Fmelals, cyanide, perchtorale, explosives
LC VOC, inprg, Fmotals, syanido, porchiorale, oxplosives
LCVOC, inotg, Feratals. cyanido, perchiarate, explosives
LG VQEC, inorp, Fmaelals, cyanida, parchigrate, explosves
LC VOC, inoty, Fmelals, eyanido, peachioralo, explsives

* - This tatdc oaly hisls (hose samples considered Bie most
conaMinted and vand in the qUANtitiive tisk assessmant

LC - Low concemtrittion

VYOG - valatile organic constitunnts

SVOLC - seaivalatile Grganic consitsnnis

iNOgG - inafganic constituents

Fanetals - gissolved indegans consituonis

Peshi*CB - peslisiiics! polychionmnateds biphenyts

“Cduplicals of DOABGWR0) D005

? duplicate of 0O4GWZO0L0B5

* dupticate of DACOWZ0BOONE
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TABLE 2-28
Summary of Chemicals of Potential Concern for the HHRA
for OU-1 Groundwater
ROD tor Site 4 Soil and Groundwater
Former NSWC White Qak

Groundwater

Coastal Plain and Saprolite
Aquifer

Bedrock Aquifer

{ngestion and Dermal Scenarios
1,1,22-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethene
1,2-Dibromosthane
1,2-Dichloroethane
1,2-Dichlorapropane
{ .4-Dichlorebenzone
Benzene
Bromodichloromelhane
Carbon tetrachicride
Chlorobenzene
Chlorotorm
[Tetrachloraethene
Toluene
Trichloroethene
Vinyl chloride
is-1,2-Dichicroelhene
trans-1,2-Dichloroethene
Naphthalens
bis(2-Elhylhexyl)phthalale
2,4 6-Trinirctotuene
2-Aming-4,6-dinilrotoluene
4-Amina-2,6-dinitrotoluene
Perchlorate
ADX
Aluminum™
Arsenic
Barium

Berylium**
Cadmium
Chromium
Cobalt
opper**
Cyanide**
lron
t ead
Manganese
Mercury**
Nickel
Thallium
Vanadium

ingestion and Dermal Scenarios
1.1,2 2-Tetrachloroethane
1,2-Oichlorcethane
Chloroform
Trichloroethene

Vinyl chlortde
cis-1,2-Dichloroethene
2-Amino-4 6-dinilrotoluene
4-Aminc-2,6-dinilrotoluene
Perchlorale

RDX

Alurninum

Arsenic

Barium

Chromium

fron

Manganese

Nicket

Vanadium

* Combines surface and subsurface soi,

** COPCs for the construction worker scenario only (based on lolal metals resulls).
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Tatle 2-28
CCCURRTNCE. DISTRIBUTION AND SELECTION CF CREMICALS OF POTENTIAL CONCERN in COASTAL PLAIN and SAPACUTE GROUNDWATER THROUGHOUT OPERABLE UiiT ¢
ROD ‘07 Sive 4, NSWC Yente Gar

Seenano Timetrame; Fulure

teadium Groundvsater

Sxgosure Medium, Groundwarer

Sxpasure Paint: Shallow Aguiter - Tap Walsr J

IR
CAS Chemcal Mirimum 1] | Minimam | Maximem (1] Madmum] Units tocanen Delection | Range ot [|Concentaation 12])Background [31|Screening 4} Pateniial Potential |COPC| Qavicnare fer {5)
Numget Conceatcalion | Guiditier |Conceniralicn | Gualifier of Muximum | Frequency| Oelection Used ter Walue Toxcity Yaiue | ACARTEC | ARARTSC| Flap | Contamiran
Cencentsation LTS Screening Vaive Scurce Caletier
o SelReesn

71-55-8 1,1 Tricharegihane 0.200 J {69 LS UG | CO4GW 1050055 %33 1-28 18 NA 317 N WA A nNg as.
75245 1,1,2.2-Tetrachloseethance 340 1R T UG JO13GWER2CE05 133 t-28 $03 5 PA 005327 C NIA PIA YES ASL
19-00-5 11.2-Tremerosthase 8.800 J 850 UG IGWORCICE L] +-25 85 NA ci88 T NiA BUA YES ASL
79-34-2 1.1-Cighlorcetnans 0270 g .80D K UG/L[COAGW1CSED05 <33 1 -25 [oX:} MR TeE N WA WA NS ast
75-35-2 }.3-Dighiasceinene 800 K 3.3¢ LGA|007GWES 30005 <32 T-25 22 NA Q38 T tUA WA YES ASL
120-8%2-1 1,2 £-Tchiorgbenzene 4320 4.3C UG JGA3GW TR0 133 j. 2% 42 5 194 N NA NA NO BSL
108-93-4 1.2-Disremeesnare 208 208 UG | D46GW1220005 w33 7-25 208 NiA 75260« C NA NiA YES ASL
§5-5C-1 1.2-Dicnlocebenzene ©.800 X 4800 3 UGl 013G T020006 ok 1-25 03 NA 27N PUA NIA NO 85l
iG7-082 1.2-Cicrlorcettane £.5C K 285 4 UGL[4EGW 1220005 233 5-25 283 MNA 0118 & NIA oA YES ASL
78-87-5 1.2-Dicnicrepiopane 320 328 LG GABGW 1320005 1Az 1-25 a2 NA 2155 C NA NA YES 231
£41-731 1,3-Oieniorosenzena 0200 v 1.40 « UGH |E0aGWVICE0005] &35 1-25 V4 RUZ2Y e N WA A NO e8sL
105457 1.8-Dichicrozenzene 1.7Q 320 K UG |CO3GY 1650005 233 1-25 32 NA 6473 ¢ A N'A YES ASL
75-63-3 2-Butanone 108 4 108 J UGA{C4E8W2089508 31 5-5 108 NA 1N NA NiA NO 8sL
87-84-1 Acelone 130 J 123 L UGAFOEGW2180005| a8 5-5 133 NA BO.8 N Nk NA el a3L
T143-2 Benzene 0300 J 1,708 J WG| CLeGW 1520005 733 1-25 1708 MHA 0315 C Nr& KA YES ASL
75274 Siomedichiorametnane 1.10 210 UG/L[009G W 1030005 233 1-25 21 A 0170 C A A YES ASL
75150 Carboa Cisulfide 0.200 J 4.80 UGA O-’.GGW123DOGJ 433 1-28 4.6 NA 105 A WA WO BS.
38235 Carpon weirachionde GEX J4 ()= ¢] J UG/L{ S4BGWCSCR0S 1433 1-25 0€ N/A 018z ¢ A NA YES ASL
+Q8-5C-7 Chiorobenzena C130 J 186 K UG/L| 004G 0S0C0S 833 1-25 18.6 NA %e N NAA NA YES ASL
75-0G-2 Crisroethane o700 J 0.700 J UG |048GW1320005 13 1-26 Q7 NA 364 C NA WA NG BSe
67-66-3 Chisrgiomn 6.20 J 6.3 J UGAL| 846GWCHI005 /33 1-25 62 NA 0.0320 4 NA NA YES ASL
74-87-3 Chigrarrethane 1.65 1.65 UGA[COSEW HO1CCO8| 3 1-25 16 PlA 21y ¢ NA WA NO 35.
100-2g-2 Etnylbenzens 08190 o LRA J VGA|34SGWE320008 33 1-25 " ‘ N/A =N NiA MA NG 854
100-42-5 [Styrena 3.7 ko] LG/L] 048GW 1 3200C5 1433 1-25 A7 WA i52 N MNA NIA NO BSL
27185 [Tevachircathene 0200 J 0.6 [8 UGA| Q! 33WO30008) 633 1-25 70 NI 167 C A NA YES ASL
18-88-3 Toluena 010 J 2,387 J UGAIC4BGWIZZ00A5 2133 1-25 2487 MNA TN A N/a YES ASL
79:-01-6 Trchlorcethene 0.500 J 1.200 L UG |COGW20CD005] 2832 1-25 1200 WA 1.5 C WA DA YES ASL
75-014 Vimyt chicride 0820 J 488 UGA|CO4GWTO5C005 823 1-25 <98 NA G.015¢ € WA A YES ASL
1330-20-7  [Xylene, 1ota) 220 510 J UG/LIC45GW 1 320005 2/33 1-25 810 MNA 1217 N NA NA NG BSL
156-59.2 cig-1,2-Lichiorcaiheng 0.12% J 208 L UG 01 3GWEQ20008 1933 1-25 208 NIA §0B M NIA NA YES ASL
156-62-5 trans+1,2-Oiehioroetrene 0.200 J 780 L UG 0136200051 633 $-25 78 A 122 N NA N'A YES ASL
$1.57-6 2-Methyinaphthalene 380 J 300G J VG| 4GW 030004 1,2 NA 3 NA 122 N WA WA NO asL
£2-329 Ageraphingne 250 Jd 280 J UGA] 4GW1100M 3 NA 28 WA kL. E NA [N NO BSL
81.20-3 Machthatene 230 J 2,10 M UG} 4GWT030C04 w2 MNA 21 NA AE51 N MNA Nea, YES ASL
148-95-2 Phenc Q.550 J @530 J UGA) 4GW1030004 173 N4 05% NA 2,380 N A NA ND BSL
17817 bis(2-Ethyihexyphihalate 4.80 J 4,80 J UG SGW1010084 13 NA L] MNIA 278 C A NA YES ASL

CRYN2I3
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Table 2-29

CCCURRENCE, DISTRIBUTION AND SELECTION CF CHEMICALS OF POTENTIAL CONCERN In COASTAL PLAIN and SAPROLITE GROUNDWATER THROUGHOUT OFERASLE UNIT 1
ROD lor Site 4, NSWC white Oak

Medium Grouncwater

Scenado Timeltara: Fuwre

Exposure Mediurm Groundwater
Exposure Point Shaitew Aguiter - Tap Watet

CAS Chemcat wimmum 1)) Minioam ) Maomum {1} | Madmum ) Units Leeation Delecucn | Range ot i Cencantraiion [2]] 8ackground 13]|Screening [4)] Polenia | Powentia) |COPC| Raticnate for (5]
Number Concentration | Gualitier IConcentraton | Quakifier of Maximum | Frequency| Cetecticn Useq Jas Value Toxicity Value | ARARTBC | ARARVTBC | Fiag | Contaminant
Conceriration Lirits Sareening Valye Sewrce Celgtion
or Sefection
118957 2,46 Trinitrololuene 0400 J 283 UG/L|OD7GW 1040005 5733 1.2-117 2628 NfA 1.80 Nt A N/A YES ASL
$9872-78-2 |2-Aminc-4,&-giitrololuene 1.10 J 83.0 UG/LI00TGW 1040005 233 12-147 as A oz N NA NrA YES ASL
&8.72-2 2-NrGloluene 1.50 J 150 J UGLI04B8GW2 130005 123 28-28 1.5 NA 608 N NA NA NO asL
99-08-1 J-Nirotoluere 1.50 J 1.50 J UG/ {B488W 1280005 w33 26-28 ] NA 122 N N'A A O BSL
19206:-51-0 |4-Aminn-2 £-ginioicluens 0.400 J 101 UGA JCOTGW 1040005 a3 12517 1C0.8 NA az2 N N/A A YES ASL
7780989 |Perchioraie o 20 VGA | DESEWO0! 0005, £33 5-5 24! NA 18 N NA NrA YES ASL
2861410 {HMX @.600 J 148 UG G0TEW 040005, 1233 26-28 1488 WA 183 N NA /A NG esy
121-82-4 RDX 0.200 J 472 UGAJOOTGW 050005 1333 26-25 4722 A 0609 C NA N7A YES ASL
T428.50-5  [Afumunum 34 1,270 UG DABCWALLIDS 27 N.7-857 270 NA 3850 N MNA NA NG est.
T445.38-2  Jargenic 4.80 480 UG/ (L4661 320005 w27 28-41 4.2 NA Coads C MNA NA YES ASL
T40-38:3  |Banum 161 J 509 UG CLEGWAZGLOE 2827 0R-058 Bl NA 256 N NIA NA YES ASL
7440417 [AARTY M 0350 L UGA | D13GW02C005, ? C1-03 o3 NA 730 N NA A NO BSL
7440-43-2 0.400 J €19 UG/L] 048GWASZIC0E 927 0.3-0. 5.4 WA 1.83 N WA A YES ASL
TH0T70-2 1,820 G8.8900 UG GG WARDCE 2627 27.8-46 98300 NA A NA NA NO NUT
T4d047-3  [Chtemivm 1.000 3 280 UG C48GWALODDE 927 05-08 28 Wik 1Mo N A WA YES ASL
7440-484  |Cobal 2760 J 33.6 UG/L{00SGWZ020008| 20727 0.5-1 ase NA 73 N 1 KA YES ASL
TaO-50-8 (Copper 167 J 8.5 UG/L] C46GWAIDCOS 27 09-1 &85 NA 46 N NA NeR NC BSL
7433836 Yo 278 28,700 UG/ 004G 850005 427 186-239 2530 MA 2200 N 212N NS, YES ASL
7439-92-1  fLead 1,40 L 224 UG/ |046GY1 210008 927 1.2-13 224 A 15.¢ MA A YES ASL
7439-95-2  [Magnesium 1,400 J 72,500 UG/L| M8GWARGL0E | 2727 201 -53 72500 NA NAA rUA NA NG NUT
7438-96-5 [Manganesa 257 5,430 UGS 0CAGW20M 0005 2627 0z 010 WA FIC M NA A YES ASL
7439-87-6  [Mescury Q.30C 0500 UG/ {004GW2025008 27 01-01 +X-] A 112 N NA ™A NO BSL
FLIO-02-0 [tNisae 4.80 J 958 UGA{OTAGWO02000E 17:27 1-1 958 Na F3C N NA Nis, YES ASL
7440-09-7  {Poessium 1020 3 18,410 UGIL{CAEGN1210008] 2727 91186 18400 MA PUA A WA B NUT
7782:49-2  {Selerum 3% 5330 UGA|013GWO030008 1727 22-23 53 N'A 183 N MIA A RO BSL
7440-224  |Silver 110 3 20 J VGL]OC4GW2010005 327 28.12 1 WA B3N NA RIA NO BsSL
740235 |Socium 6,540 216,600 UGAL|046GW2190C05F 2727 204 . 282 {8000 Nea NA A NI& N NUT
7440230 {Thalium 240 J 4,60 J UGA. 01 3GW2000005 227 31-33 4.E NA 0256 N NA A YES ASL
FH0-82-2  |Vanacium 200 J 8.60 J4 UG | HEGWC1H05 22?7 05-12 88 MNA 256 N NA PNA NO 8sL
T440-86-6 {2 15.8 J 188 L UG/l[O’SGWOGZOOOG 227 12-4.9 188 NA l 1,095 N NA NA NO L 85L

Tt
39

252043
915 AN

Tissolved indrganic gata Ior grouncwaier used Dacause residents would be exposed lo the groundwater Mat has been fitgrad.
Minimumhaximum getected contantraticn,

! Meximum concentcation is Lsed tor screening.
) Background values nol avajlanie.
\ Fisk-Based Concenisaton Tabie, Septemner 25, 200%, U.$, EFA Region il Jenniler Hubbard.

Tap Water A6C (Cancer benthmark vaius = 1E8-C6, adjus’ed HQ=0.1).

Page2of 3

SAL = Samgle Quantification Lirt
COPC = Chemcal of Potenta Concern
ARARTBC = Applicable or Relevan: and Apprepnate Reauirement!

To B2 Considered
J = Estimated Vaiue

X = Biased High

Tenle 2-25.x:8
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Yanwe 2.29

CCURAENCE, OISTRIZUTION AND SELECTION OF CHIMICALS OF RPOTEXTIAL CONJERN ip COASTAL RLAIN an SAPRCLITE GROUNDWATER THROUGHTUT CPEAASLE UnT 3
ROD for Site 4, NEWC Wnte Qak

Medium: Grountwates

Scenario Timelrame: Futute

Exposure Megium: Groundwatec
Exposure Point: Shatlow Aquiter - Tap Wates

CAS Chemical
Mamger

Mimmum i} | Minkmsm
Cencenvation | Qualiier

Kaxmum [1]
Conceniration

Maximum
Qualier

Units

Locain
oi Maximym
Concentraten

Datecson
Feequency

Aange cf
Ceteeting
Limile

Centenraon 128

Useglo!
Bereening

Rackgrouns 3]

Valug

Sereaning 14}
Tox:ory Vaise

Porential
ARARTEC
Vaiue

Polenkal
AAARTEC
Sourca

CGre
Fiag

Raticnate 12
Contamrunan
Deletion
or Seteglisn

ABRT valug for Cheemium Vi used 64101l Chemeum

ASC vaiva lor aminotindroiciuenes used as suragate Jor 2-Amno-4 E-diniictaluene, and 4-Amno-4 E-Tinarardluens.

HBC valye for poichioraie CRISUIRWE CRsed cn the RID of 0 G335 mokg-cay, interim Assessmam Guidanca for Perchizrate,

June 1989, developed oy QRO's NCEA

RBC value for marcunic ehionde used 35 sutrogale of TRICyTy.

The groundwaier 3TN leve) [of fead of 16 LgA used as ihe sC:eenng vakie forthe COPC setechion.

Chiorafoem screening value 15 cakulated dased on a Aontarciacgenie nazard of 0.1 The naneartinogents stizzning tavet at HG=0.1

i5 MYz8 chnsenvaiive than the carcinegenes value oraviced in e Regita Nl RBC tazie.
i3] Ratcpais Coses

Setecrion Reason

Abave Screaning Levels {ASL)

Mo Toxicity Informatian (NTX)
Essential Nutrient (NUT)
Folow Screening Level (BSL)

Pageldc 3

C = Biased Low

C = Carunogan

N = Nencarinogenic

Tame 2-23 a3
Tap 2-29 -Sha!

ered



08/25/:2003
$:18 AM

[ Scenario Timeframe: Future
Medium: Groundwater
Exposure Medicm: Groundwater

Exposure Poinl: Shallow Aguifer - Tap Waler

Tabte 2-30
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY in COASTAL PLAIN and SAPROLITE GROUNDWATER THROUGHOUT OPERABLE UNIT 1
ROD tor Site 4, NSWC White Oak

Chemica) Units | Adthmetic | 93% UCL of taximum | Maximum | EPC Reasonaple Maximum Exposure Cenual Tendency
of Mean Nommab Detected Qualitier | Units
Poteniial Data Concentravicn Medium Medium Megium Medium Medium Medium
Concern EPC EPC EFC EPC €PC €PC
Vaiue Sratistic Ratiorate Yalue Statistic | Rationale
I
1,1,2,2-Telrachioreelnzane { UG/ a2.9 124 9935 L UG’H 1.75E+02 [ 95% UCL-T{ W-Tesi-(4) | 65.28E+01 tAean (5)
1,1.2-Trichioroethane UG 1.46 2,26 85 UGILYl 2.26E+00)95% UCL-N] W-Test-(4) | 1.46E400 Mean {5)
1,1-Dichioroethene UG 0.885 1.61 3.3 UGLY 1.61E+00{95% UCL-N| W-Test-(4) | 9.85€-01 tdean {5)
1,2-Dibromoathane UGt 1.47 268 208 UG 2.66E+00[95% UCL-N| W-Test-(4) | 1.47E+00 Mean (5
1,2-Dichloraethane uGL 974 243 285 J UGl 243E+01]95% UCL-N{ W-Tesi-(4) | §.74E+00 Mean {5
1,2-Dichleropropane U&GL 0.945 1.57 32 UGl 1.57E+03|95% UCL-MN, W-Test-(d) | 9.45E-01 Mean (]
1,4-Bichiorobenzene UGL 0.982 1.61 a2 K UGLL 1.61E+00]95% UCL-N{ Y-Test-(4) | 9.82E8.01 tdean {5)
Benzene UGt 527 140 1708 J UGl 1.40E«02]95% UCL-N{ W-Test-{4) | 5.27E+01 Mean {51
Qromodichloromeliane UG/L 0.930 158 21 UGALE 1.95E+00}95% UGL-NI w.Test-(4) { 9.30£-0% pean {5}
Carogn teltaghlaricte UGiLl 08s7 1.48 0.6 J UG 6.006-01 Max W-Test-{4,2)] €.006-01 tax {2y
Chiorobenzens UGt 193 A28 8.6 K UG 3.20E+00]95% UCL-M| W-Tasi(4) | 1.338+C0 hiean 9
Chicrolorm UG 1.28 2.0t 8.3 J UG 2.01E400)95% UCL-N] W-Test-{a) | 1.28E+C0 Mean {S)
T etrachioroetnene UG 5.28 S.88 70 L UGILY 9.8BE+00]95% UCL-N) W-Test-id) | 5.28E+00 Mean {5}
[Toluene UG 75.2 204 2487 7 UG 2.04E+02) 85% UCL-N) W-Test-(a) | 7.82E+0 Mean (5}
[Trichioroathens uGh 135 21 1200 L UGA|| 1.20E+03 Max W-Test-(4,2)] 1.3SE+Q2 Mean {3}
|Vinyl chiorige uGL 2.80 518 48.8 UGL)] 5, 19E+00] 95% UCK-M| W-Test-(4) | 2.60E+00 Mean (5)
leis-1,2-Dichlorogthene UG/ 26.0 426 208 L UG/ 1.88E+02 [ 95% UCL-T) W-Tesh(d) | 2.6CE+Q1 Mean 5)
frans-1,2-Cichloroethane | UG/L 530 102 78 L UGA] 1.02E+01|95% UCL-N| W-Tesl-(4) | 5.30E+00 Mean 8}
Naphihalene UGHL 237 278 2.1 K] UG/ 2.10E+00 Max WaTesr-(4,2)| 2.10E+00 Max {2)
bis{2-Ethynexytphthalate | UGL 327 551 4.8 J UG/ 4.80E+00 Max W-Test-(4,2)] 3.27€+00 Mean {5}
I2,4,8-Trinarolotuene UGL 8.82 223 2628 UG/L)| 2.23E+01{95% UCL-N| W-Tesl(4) | 8 82E+00 Mean {S)
L2-Amino-4,8-dinirototuene | UGHL 328 7.78 p:te UG 7.79E+00] 95% UCL-N! W-Test(4) [ 3.25E+C0 fean 8)
p-Amino-2,8-diniicotoiuens | UGL 3.59 8.74 100.8 UGI]| B.74E+00]95% UCL-N| W-Tesl-(4) | 359E+00 Mean {5}
Perchlorata UaiL 10.8 2.1 207 UGAY 2.11E+01{55% UCL-N| W-Test-(4} | 1.08E+01 Mean {8}
ROX uGHL 204 44.8 a72.2 UGL| 4.48E.01{95% UCL-N W-Tast(d) { 2.01E+01 Mean 143
(Arsenic UG 1.84 2.08 18 UG 2.06E+00895% UCL-N{ W-Test(4) | 1.84E+00 bean {5}
Bariuzm UGt 9283 132.94 201 UG/ 1 44E402 1959 UCL-T] w-Test-(1} | 5.28E+0 Meza {5)
ﬂf;’admium UG/ 0.77 1.17 ER UGAN 1.17€+00198% UCL-N{ W-Test-(4) | 7.66E-0 JMean {5)
Page10f2
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Table 2-20

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY in COASTAL PLAIN and SAPROLITE GROUNDWATER THRCUGHOUT OPERABLE UNIT 1
ROD for Sile 4, NSWC White Oak

Scenario Timetrame: Fulure
Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Shaliow Aquiter - Tap Warer

Chemical Unils | Arthmelic | 95% UCL of Maximum Maximum | EPC Reasanable Maximum Exposure Centrat Tendency
of Mean Nomal Detected Qualifier | Units
Potential Dala Congentraticn Medium Medium Medium Madium | Medium | Medium
Concem EPC ERC EPC EPC EPC EPC
Value Statistic Rationgie Valus Stalistc | Raronale
[Chromium UGA 203 3.64 26 UG/ 3.64E+00[95% UCL-N{ W-Test-(4) | 2,036+00 Mean (5)
[Cobalt UGL 1.31 i7.20 83.¢ UGl 2.81E+01 |95% UCL-T] W-Tesl-(1) | 1.31E+00 Mean (3
lign UG/L| 4287.97 6698.16 29700 UG/ 2.97E+04 hMax W-Test-(4,2)] 4.29€+C3 Mean (5)
Lead LG 2,09 3.49 2.4 UG/} 3.49E+00)95% UCL-N| W-Test(4) | 2.09E+00 Mean {5)
Manganese UG/L| 827.04 1265.33 5030 UG/ 4.4SE+03 | 95% UCL-T| W-Test-(1) | 8.27E+02] Mean {5}
Nickel UG 23.02 3247 95.8 UG/ 7.53E+01 | 85% UCL-T| W-Test-{1} | 2.30E+01 Mean (5)
[Thaflium UGiL 1.82 204 4.6 J UG/H 2.04E+00]95% UCL-N| W-Test-(4) { 1.828+00 L Mean %

Ful} statistics for dala included in Appendix M.
For non-detects, 1/2 sample quantitation imit was usec as a praxy concentranon; [or duplicate sample resutls, the maximum value was used in the calculation
W - Test: Developed by Shagiro and Wilk, refer lo Supplementai Guidance to RAGS: Calcufating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
Options: Maximum Detected Value (Max); 95% UCL of Norma! Dala (85% UCL-N); 55% UCL of Log-transtormed Data (85% UCL-T);

Mean of Log-transformed Data (Mean-T); Mean cf Nommal Data (Mean-N).

{1) Shapiro-Wilk W Tesl indicates dala are log-normaity distrisuted.
(2) 95% UCL {cr mean) exceeds maxdmum dsiected concenlration. Therefora, maximum concentration used for EPC.
(3) Shapirc-Wilks W Test indicates data are nomatly distributed,
4} Shapiro-Wiks W Testinconciusive. Higher of normal or log-transiormed value used for EPC.
($) Normai mean vaiue used.

Q8252003
A18 AML
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8:18 AM
08/2512003

NOM-CANCER TOXICITY DATA - ORAL/DERMAL (FOR ALL OU-3

TABLE 2-_

Stte 4 ROD, NSWC White Dak

Chemical Chroni¢/ Oral RID{ Oral RID [Oral to Dermal | Adjusted Units Pemary Carehined Sources of A Dates of RIS
of Patential Subchronic Valca Units Adiusiment | Denmnal Targat uncertainty/Modifying|  Targer Organ | Target Oraan (3)

Concem Facwor (3} RID (2) Crgan Faciors (MMODYY)

Aluminum Chronic 1.0E+00) mgikg-gay 27% 2.7e0 maihg-cay CNS 100 NCEA 08,26/19%5
Subehronic NA

lArsenic Chronic 3.0E-04 { mg/kg-cay 95% 2.9E-04 mgikg-gay Skin 3 IRIS 0817119498

Subchronic 2.0E-04 { mg/kg-day 85% 2.9E-G4 mgikg-day Skin 3 HEAST Q7/08/1998

Barium Chronic 7.0E-02 | mgikg-day 104% 7.0E-G2 mg/kg-day Cargiovascular 3 RIS Q8171998

Subchronic 7.QE-02 | mgkg-day 106% 7.0E-02 mgkg-day Cardiovascular 3 HEAST 07/081993

Beodiom Chronme 2.0E-03 j mgkg-day 1% 2.0E-C5 my/kg-day Gl 100 RS OB/17/1898

Subchronic 5.GE-03 | mg.%g-day 1% 5.0E-05 mg/kg-day Gl 100 HEAST 07/08r1958

iCadmium (Food) Chrenic 1.0E-03 | mgkg-day) 2.5% 2.5E-05 mg/kg-day Xigney 1G RIS 05/17/1998
Subchrenic NIA

Cadmium (Waler) Chronic 5.0E-04 I mgikg-day 5% 2.5E-05 mg.kg-day idney 1e s &1 71598
Subchronic WA

IChromium (hexavalent) Chsome 3.0E-03 1 mgikg-cay 1% 3.0E-05 mgkg-day MOAEL £00 IS C817/1598

Subcheonic 2.0E-02 | mgkg-day 1% 2.0E-04 mg/kg-day NOAEL 160 HEAST Q7/08/19%8

Cobalt Chronic 2.0E-02 | mg/kg-day 30% 6.0E-03 mekg-day Sensitizer [ NCEA 05/24;2001
Subehronle NA

Copper Chronic 4.0E-02 | mykg-day 80% 24E-02 my/kg-day Gasromntastinal NeA HEAST 0710811548

Subchronic 4.0E-02 | mgrkg-day 80% 2.4E-02 maikg-day Gastrointestinal NA HEAST 07/08/1698

yanide Chronic 2.05-02 | my/kg-day 20% 4.08-08 mgikg-gday Whoie body 100 RIS 06/17/1998

Subthronic 2.05-02 | ng/kg-day 20% 4.0E-03 mg/hg-day Whote body £00 HEAST Q7/08/1938

iron Chronic 6.05-01 | mg/kg-day 20% 1.2E-01 mylkg-day Gaslreintestinal 1 WNCEA 07/.23/1995
Subchronic A

Manganzse (ronfooa) Chronic 2.0£-02 | mg/kg-day 5% T.OEG3 | mgikg-day CNS 1 RIS 08/17/1588
Subchronic N/A
Mercury Chronic NA
Subchsonic NA

Mercury (mercuric ehforide) Chronic 3.0E-04 } mo/ig-gay 15% 4.5E-05 mg/ug-day Nervous System 100 RIS 08171598

L Subchronic NA | mg/kg-day mg/kg-day
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TABLE 2-

3

NON-CANCER TOXICITY DATA -- ORAL/DERMAL (FOR &LL QU-1 CQPCs)
Site 4 ROD, NSWC White Oak

Chemical Chronies Oral RO} Ocal RID [Crai to Denmal | Adjusted Units Primary Combinsg Sources of RID: Crates of RID:
at Porental Subchronie Vate Units Agjusiment | Demmal Target Uncenainty!htodifying Target Organ | Target Organ (3}
Concern Factor (1) RID () Organ Factors (MMDDAYY)
Micke! Chronic 2.0E-02 | mg/kg-day 10% 20E-03 | mgrkg-day Whole body 300 1RIS 06/22/1598
Subchronic 2.0E-02 [ mg/kg-day, 10% 2.0E-03 mgkg-day Whole body 00 HEAST 07/08/1538
Selenium Chionic $.0E-03 | mg/kg-day 90% 456-03| mgikg-cay Whole body 3 IRIS 06/22/1998
Subehronic 5.0E-03 { mo/ka-day 90% 4.5E-C3 mg/kg-day ‘Whols body 2 HEAST ©7/08/1598
Sitver Cironic 5.0E-03 | mg/kg-day NA Skin 3 JAIS as/2211998
Subchronic 5.0E-03 | mg/xg~day NA Skin 3 HEAST 07/08/1993
IThaflium Chronic 7.0E-05 | mg/kg-day 100% 7.06-03 maskg-day Liver & Blocd o
Subchronic N/A
Vanadium Chronic 7.0E-03 | mgrkg-day 2% 14604 | mg/kg-day NOAEL 100 HEAST 07/08/1998
Sybchronic 7.0E-03 [ mgkg-day 2% 1.48-04 me/kg-day NOAEL 100 HEAST 07/Q8/1598
jZinc Chranic J.0E-01 | moka-day 25% T5E02 mgtkg-day Blocd 3 RS Q4/22/1998
Subehronic 3.0E-01 | mgky-day 25% 7.5E-02 mgkg-day Blood 3 HEAST 07/08/1998
Benzo(a)anthracene Chranic /A
Subchronic N/A
Senzo(a)pyrene Chronic NA
Subchronic N/A
Banza(b)fiuaranthene Chronic NeA
Subchronic N7A
big(2-Ethylnexy)phthalaze) Chronic 2.0E-02 | mgkg-day 55% 1.{E-02 mofkg-day Liver 1000 RIS 0720811598
Subchrenic 2.0E-02 | mg/kg-day 56% 1.1E-02 mykg-day Reproductive 3000 NCEA 03728196
Camazole Chronic NA
Subchronic NA
Carazole Chienic NA
Subchronic NA
Dibenz{a hjanthracena Chronic WA
Subchronic WNPA
Naphthalene Chronic 2.0E-02 | mgkg-day 80% 18602 myixg-tay Body ‘Weight 300044 RS 0Ri22/2000
Subcehronic WA
@,4,6-Tnnilratoluene Cnronic 5QE-04 | mgrrg-day 60% 30E-04 mgrhg-day Liver 10001 RIS 08/30/2000
Subehronic 5.0E-04 | mgfkg-day €0% 3.0E-04 mgxg-day Lover 10004 IRIS Q8/30/2000
Page 2 ofs
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TABLE 2-&
HOM-CANCER TORICITY DATA -- ORALDERMAL (FOR ALL QU-1 COPCs)
Site 4 ROD, NSWC White Oak

5 T
Chemical Chronic! Cral R1D{ Orat RID {Oral to Dermal | Adjusted uUnits Primary Combined Sources of RID: Dares of RiD:
af Polential Subchrenic Value Units Adjustment | Demmal Target Uncertainy/Modityingl Target Organ | Target Osgan (3)
Concern Facter (1) RID (2) QOrgan Faclors (MMDDAYY)
F.:-Dini\rc!o!uene Chronic 2 0E-03 | mg/kg-cay 85% 1.7E-03 mgikg-cay Mervgus System 1001 RIS 08222000
Subchronic 2.0E-03 | mg/kg-day 85% 1.7E-03 mg/kg-day Nenous System 1081 HEAST 08/22:2000
Aminodinitrotaivenes Chronic 6 0E-05 | mgrkg-day &80% 4.8E-05 mgikg-Iay NCEA 08/30:2000
Subchronic NA
Per¢hiorates Chrenic 5.0E-04 | mg/kg-cay 80% 4.0E-04 mgkg-day NCEA 08/35:2G00
Subchronic WA
20X Chromc 3.0E-03 [ mg/kg-day 80% 24802 myikg-tay Prosirate 10051 RIS 0B/22/2000
Subchronic 3.0E6-Q3 | mgkg-day 80% 24E-03 mg'kg-day Prostrale 100/1 HEAST 08/22:12000
1.1.2, 2-Tevachloroethane Chronic 8.0E-02 | mg/kg-day 30% 4.8E-02 my'kg-day Liver and Kidney NCEA 03i20/2000
Subchronic NA
1.1.2-Trchlorcethane Chronic 4.0E-03 | mg/kg-day 80% 3.28-03 my/kg-day Blood 1000 (RIS 07/02/1938
Subchronic 4.0E-02 | mgrkg-day 80% 3202 | mgikg-day Biood 106 HEAST 07/08/1958
1.2-Dibromoathane Chronic NA
Subchronic MIA
1.3-Dichlorobenzene Chronic 3.0E-02 { mg/kg-day 80% 2.4E-02 mgkg-day Liver 1000 E 03/07/1986
Subchronic A
1,4-Oichtorobenzene Chronic 3.08-02 | myseg-day 0% 2AE02 myrg-day Liver 1060 € 04/2971997
Sunéhranic A
1.1-Dichicroethene Chronic 9.0E-03 | mg/kg-day 0% 7.2E-03 mg/kg-day Liver 1000 RIS 07/02/1998
Subchromc 9.0E-03 | mg/kg-day 80% T.2E.03 mo/Kg-tday Liver 1000 HEAST 07/08/1998
1,2-Dichlorostnane Chtonic 3.0E-02 | mg/kg-day 80% 24602 mgxg-dey Liver 1000 NCEA 4/05/1993
Subchronic NA
icis-1,2-Oichloroethene Chronic 1 0E-02 | mg/kg-day 1C0% 1.0E-02 mykg-day Slood 3080 HEAST (7/08/1958
Subchronic 1.0E-01 | mg/Xg-day 100% 1.0E-01 mg/kg-day Blood | 300 HEAST 07/0811388
[rans-1 2-Dichlorosthens Chronic 2.0E-02 | mg/kg-day 100% 2.0E-02 mgkg-day Blood 1000 1AtS Q2/28/2000
Subchronic 2.0E-0% [ moskg-day 100% 2.08.0} mgkg-day Siood 100 HEAST 0212812000
1.2-Dichloropropanre Chronic NA
Subchronic NA
916 AM Tadle 2-31.xis
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TABLE 2-31
NON-CANCER TOXICITY DATA -- ORAL/DERMAL (FOR ALL OU-3 COFCs)
Site 4 ROD, NSWC White Ozak

i T
Chemical Chronie/ Oral RD| Oral RID |Oral to Dermal | Adjusted Units Primary Combined Scurces of RID: Dates of RID:
of Petential Subchronic Value Units Adjustment | Demnal Yarget UncenaimyModifying! Targe! Organ | Target Crgan {3}
GConcem Factor (1} RD (2) Qrgan Factars (AMDDNYY)
Benzene Chronic 3.0E-03 | mg/kg-day 100% 3.08-03 mgixg-day Liver 3000 MNCEA 07/021985
Subchronic 3.0E-03 | mgsug-day 1007 30E03 mglkg-day Liver 2000 NCEA 07/02/1538
Sromogichicromethane Chronic 20E-02 ) mg/kg-day 80% 1.0E-02 mgkg-day Kidney 1000 RIS 01/00
Subthrenic 2.08-02 | my/kg-cay 80% 1.6E-02 maikg-day Ridney 1000 HEASY 07/97
Carcon tetrachicride Chronic 7.0E-08 | mgsg-day 80% 5.68-04 )} mgkg-day Lrver 1000 RIS 02./28/2000
Suvchrenic MA
ICiorobenzene Chrenic 2.0B-02 | mgikg-cay 8O% 1.BE-G2 myikg-day Liver 1000 RS 07/02/1588
Subchronic A
Chloratoren Chionic 1.0E-02 | mg'hg-day 160% 1.0E-02 mgxg-day Liver 100¢ RIS 076211938
Subrhionic 1.0E-02 | mg/kg-day 100% 1.0E-02 makg-day Liver 1000 HEAST 02/28/2000
[T etrachiorcethens Chronic 1.0E-02 | mg/kg-day 00% 1.0E-02 mg/kg-day Liver 1000 RS 022872000
Subchronic 1.0E-01 | mg/kg-day 100% 1.0E-0 mgkg-day Liver 100 HEAST Q2/28/2000
Toluene Cironic 2.0E-D1 | mgkg-gay 100% 20E-0Y mg/kg-day Liver, Kicney 1000 I1RIS Q2/28:200C0
Subchronic 2.0E+00| mg/kg-day 100% 2.05+00 myg/kg-day Liver, Kidney 100 HEAST 02/28/2000
Trichioroethens Chronic 6.0E-03} mg/xg-day 100% 5.0E-08 mg/kg-day Liver, Kigney MCEA
Subchronic N/A mg/kg-day
Minyl chionde Chronic J.0E-03 | mg/kg-day 100% J.0E-03 mg/kg-day Liver s} IRIS (04/0272001
Subchronic WA

N/A = Not Applicable or Not Avaliable. IRIS indicates that calculations of dermal risks may not be approprate for this chemica).

(7} Referto RAGS, Parl A. Source Is EPA Region Itl Oral Absorption Vatues for Orat-ta-Dermal Extrapolation, April 8, 1955,
Far constiluents not available in the Region fi document the toliowing general values were used. VOCs - 80%, Pesricides/PCEs - S0°%, dioxinsAurans - S0%, and melals - 20%.
ATS0R = Agency (or Toxic Subslances and Disease Registry
IRIS = Inlegratad Risk inloraalion System
HEAST= Heaith Effecis Assessment Summary Tables
NCEA = National Center for Eaviconmental Assessment

(2} Provide equation for decivation i text.

{3) For IRIS velues, provide the date IRIS was searched. RESP = Respiratory System
Far HEAST values, provide the date ot HEAST. CNS = Central Nervous System
For NCEA values, provide the dale of the article provided by NCEA, NOAEL = No adverse effect level
9:16 AM Table 2-31 «is
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917 AM

CANGCER TOXICITY DAYA -- ORAL/DERMAL (FOR ALL QU-1 COPCs)

TAdLE 2-32

ROD for Site 4, NSWC White Oak

Chemica! Oral Cancer Cral to Derrnal Adjusted Derma) Units EPA Source Date (2)
of Patential Slepe Factor Adjusimant Cancer Slope Factor (1) Carcinogen (MM/DEYY)
Concern Factor Group
[arsenic 1.5E+00 95% 1 6E+00 (mkg-day) A RIS 07/08/1998
Benzo(ajantivacene 7 3E-01 NU {mg/kg-day) " £ 07/01/1993
[Benzotajpyrene 7.35400 NU (markg-day} B2 IA1S 07/08/1998
[lBenzom)tiucranthene 7.8E-01 NU (mgrkg-day) B2 E 07:01/1993
Ih}is(ZfElhylhexyl)phmela:e) 1.46-02 558% 2.5€.02 (mg/kg-day) " 82 RS 07/08/1998
Benzo(b)ifuoranthens 7.3E-01 NU (mgikg-day) ™ 82 E 07/01/1993
ICampazole 2.0E-02 NU {mg/kg-day) * 82 HEAST 08/22/2000
Dibenz(a, hyanthracene 7.3E+00 NU {mg/kg-day) ° B2 E 07/01/1993
Ihaphthazene N/A
[[2.4.6-Triniwotoiuene 3.0E02 60% 5.0E-02 (mg/kg-day) c IRIS 08/30/2600
2,4-Dinilrotoluene N/A
lAminodinitrotoluenes N/A
iPﬂch!orales N/A
RDX 1.1E-01 80% 1.4E-01 {markg-day) ' c IRIS 08/30/2000
1.1,2,2-Terachiorcethane 20E-01 80% 2.5E-01 {mgrkg-day) N C IRIS 02/61/1984
1,1,2-Trichloroethane 5.7E-02 80% TAE-02 (mo/kg-day) c IRIS 07/08/1999
1,1-Dichloroerhene 6.0E-01 80% 7.5E-01 (markg-day) : C RIS 07/08/1988
1.2-Dibromcethans B.5E+0 80% 1.1E+02 (mg/kg-day} L B2 IRIS C8/30/2000
1,2-Dichlcroethane 9.1E02 B80% 1.1E-01 {mg/kg-day) t 82 RIS 07/08/1338
Isis-1,2-Dichioroethens /A
rans-1,2-Oichioroethene WA
1,3-Dishlerobenzene NA
1.4-Dichicrobenzene 2.4E-02 0% 3.0E-02 (mg/kg-day) C HEAST Q7/08/1998
1,2-Dichloropropane 6.8E-02 80% 8.5E-02 (mgrkg-day} . B2 HEAST Q2129/2000
Benzens 2 9E-02 100% 2.9E-02 (mglkg-day} A RIS 07/08/1998
Bromodichlorcmethang 6.2E-02 80% 7.8E-02 (mg/kg-day) tAIS Q7/08/1928
[Carbon tewachloride 1.3E-01 80% 1.6E-01 (my/kg-day) . B2 1818 02/28/2000
Chlorobenzane N/A
IChlazoiarm 6.1E-03 100% 6.1E-03 [mg/kg-day; ! B2 RIS Q7/08/1938
Page 102
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9T A

CANCER TOXICITY DATA - ORAL/DERMAL {FOR ALL OU-1 COPCs)

TABLE 2-32

ROD for Site 4, NSWC ‘White Gak

Chamical Cral Cancer Oral to Dermat Adjusted Dermal Units EPA Source Date (2}
of Potential Slope Factor Adjustment Canger Slope Factor (1) Carcinogen (MM/BD/YY)
Concern Factor Group
[Tetrachloroetnene 5.2E-02 100% 5.2E-02 (moikg-day} NCEA
Tolvene N/A
Trichioroethene $1E.02 100% 1.1E-02 (mg/kg-day) NCEA
Vinyl enlotiga (lifetime {rom birtn) 1.4E+00 100% 1.4E400 {mg/kg-day) A iRIS 5/24/2001
Viny! chioride (lifetime from adult) 72E-01 100% 7.2E-01 {mgfkg-day) B A 1815 5/24/2001

NU-Did not use the orat siope factar for dermal evaluation because the chemicals may act directly at the point of contact per Memarandum from Jenniter Hubbard, 12/19/96.

N/A-Mot available
1RIS = Integrated Risk Informaton System

HEAST= Health Effects Assessment Summary Tables

NCEA = Nalional Cemer tor Environmental Asgzessment

U = Under review.

EPA Carcinogen Group:

A - Human carcitogen

B1 - Probable human carcinogsn - indicates thar limited human data are availabla

82 - Probable human carcinogen - indicates sulicient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity

(1) Refer o RAGS, Parm A Source is EPA Region Il Orat Absorption Values for Oral-to-Oermal Extrapolation , April 8, 1399,

Dermal carcinogenicity shoufd not be assessed for the carcinogenic PAHS, as these chemicals may a4 directly at the point of contact.

For constituents not available in the Region Hi docurnent the following general values were used: VOCS - 80%, Pasticides/PCBs - 50%, dioxinsfurans - 50%, and metals - 20%.

(2) For IBIS values, provida the date IRIS was searched.
For HEAST values, provide the date of HEAST.

For NCEA values, provide article date proviced by NCEA.

T ~e20f2

Table 2-32. XLS
TABLE 2-32



TABLE 2-33

Summary of Media-Specific Risks and Hazards For RME to OU-1 and Site 4 Groundwater
ROD for Site 4 Soil and Groundwater

NSWC White Oak
Media: Groundwater in Coastal Plain and Saprolite
Future Resident Aduit Future Resident Child
MG CR HQ CR

Chemical Inh Ing Der Total inh Jng Der Total Inh Ing Der Tatal inh ing Der Total
11,2, 2-Tétrachtoroethane S NIA 2o 008 g.av 0080 LB TEQS fi s CJ7EDS Y - 0.2 0.02 0.2 - - -- NA
1,1;2-Crichloroelhane . -~ NIA - 0.02. 0,002 0,02 [ .9E-0& | .o -~ ~1.9E-06" - - 0.04 0.003 - 0.04 - - - NA
1,1:Dichloroethene . . NAG | 0,005 .1 D:0007 0,006 S 7E06 -0 - = 57806 ) - Q.01 0.002 0.8 - - - NA
1;2-Dibromoeihane iR e NER b NG e 2 2 SE-08 - B R8EQY - MNIA NIA 0.0 - - NA
1,2-Dichlorcethane 0.9 20020 0.001 0.8 B3 BEQS| - a2 3.8E:05: - 0.05 - | 0.002 0.05 - - - NA
1,2-Dichloropropane 2007 o] NIA NA ..007 NA - o NA - NA N/A NA - - — NA
1 4~D|:hlorohenzene . - Q.0603: ] -.0.00% 0.001 L0003 P S FEQT L B —~ b 5.7E- IJ? : - 0.003 0.002 0.008 .- -~ -- NA
Benzens. ; L ISR TRT S G B2 T LR TE0S - - 8, 7E-05 3 0.4 3 - - - NA
Bmmadkchloromethane . o MNACT 0002 - .- 0.002 A -~ - i NR -~ - 0.005 0.0004 0.008 }- - - -- NA
Carbaon tetrachloride . QU050 L 0u02: 2 CES4E07 | e B 5.4E-Q7; = 0.05 G602 1 0.07 - - - L NA
Chlgrobenzene - . . 0.0%.::- 0.005 e ~ CNAT L 0.01 0.GC% 0.01 -- - - NA
Chiorotormi: - R b 0.017: cf2.8E0B ). i - ‘.2.95-08 -~ 9.01 0.001 .0.01 - - - NA
Tetmchlomethene 120,00 0.03 A 32E07 i s R J.2E07. -- 0.08 - 0.03 0.1 -- - .- NA
Totuene’:" : S04 0:03. CONTA s S NAC ~ 0.07 G.02 0.1 o - - NA
Tnchlorceihene L NI B V3E4 | - = 1.3E-04 13 2 15 -- — -~ NA
Vinyl'chloride . .01 0.05 1.8E-08 - - 1.8E:06" 0.1 0.004 0.1 -- - -- WA
cis-1,2:Dighlorcethena CENEA 08 NI ua ~ NA 1 0.09 1.4 © - -~ - NA
trans-1,2:Dichioroethene: VNIA :0.01 0. o NIA - - NAT - 0.03 0.002 0.04 -~ -- -~ NA
Naphthalene WA 0003 0.0062 0.005 WN/A -- - NA G.01 0.0 0.01 - -- - NA
bis{2-Ehyhexyilpnthalate N/A 0.01 0.61 0.01 NSA - NA Q.02 Q.02 0.03 - - NA
2,4.8-Trinitrotoluene: - NA- A .0.04- ) N/A -~ - NAC- - - 3 0.09 3 L e -~ -- NA

2-Amine-4,€-diditrotoluena S NI Al S0 4 N = CNA - 8 0.3 9 -~ - - NA
4-Amino-2; &d:nﬂrotoluene N/A CA 0.2 g CNAAG ~ v NAL - -9 0.4 10 e - . NA
Perchiorale: MIA: Jol WA 1 /A . L NAGE - 3 A 3 - - NA
ROX IN/A 0.4 0.003 0.4 NIA - -~ NA 1 Q.01 1 - - NA
Arsenic CNSA 0.2 00004 0.2 Lo NJAL - -= ENAE -~ 0.4- 0.001.:1.- 0.4 - - - NA
Barium TIA Q.06 0.0001 0.06 M/A - -- NA - Q.1 0.00023 0.3 - - - NA
Cadmium’ ANFA s 0,060 T p 000350 b 0,07 T NI v - i NAEE -~ 0.1 ~0.01 0.2 e - - NA
Chromium NIA 0.03 0.01 0.04 RA - - NA B 0.08 G.02 0.1 - NA
Ceobalt MNIA 0.04 Q.000 0.04 MNIA - - NA -- 0.09 0.001 0.09 - NA
froni; iz iint s CENIR AT 0T ANFA T oo e = s NAL == 3: 0.04 - (3 — - - NA
Lead N/A NIA N/A Q.00 N/&A - NA N/A NfA 0.00 - - NA
Mangangse N/A 6 0.244 [ N/A - - NA 14 0.7 15 — - - NA
Nickal NIA Q.1 0.0002 LA N/A -- .- NA - 0.2 0.00 Q.2 - - NA
Thallum N/A 0.8 0.602 0.8 N/A -~ - NA - 2 0.008 2 -- - - NA
0u-1 Totais 9.1 26.6 1.7 37 6.6E-04 NFA N/A 6.6E-04 N/A 62.2 4.0 13 NA NA NA NA
Site'4 Totals -9 2190 i A 0 30 s PR SR04 YA NA 1 5,8E:04 MA 44.8 3.2 43 CONAC NA NA: MNA

Shadsd constituents are COSCs for OU-1 groundwaler thal were also Gatectad in Site 4 graundwater,
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TABLE 2-33
Summary of Media-Specitic Risks and Hazards For RME to OU-1 and Site 4 Groundwater
ROD for Site 4 Sall and Groundwater
NSWC Whire Oak

Media: Groundwater in Coastal Piain and Saprolite
Future Age-Adjusted Rasident”

HQ
Chemica! Inh Ing Der Total Inh
1i1,2.2:Tétrachloroethane- = f bty 5 i ! ‘TEDL]
1,1 2-Teichforoethane i 4o [ 1.9E-06'} 1
1,1:Dichioroethene:’ i -5, 7E:06 |1
1,2-Dibromoethan:
1;2:Dichiargethan:
3;2-Dichiaropropans
14-Dichtorobenzen
Benzene: i
Bromadichlorormethane:
Garhon tetrachlorid
Chlorobienzéna:
Chlatotorin:
Tetrachlorosthane
Taluene'
Trichloroethene
Vinyl chloride: ;
cis-1;2-Dichloroetnene - ;
trans=1:2:Dichioroetnena’’. ~:: : i
Naphthalene ~— -~ ==
bis{2-Elhylhexyljphthalate

2.4,6-Trinitrololugne -
2-Amino4;B-dIritrotoluerio

4-Amino-2;6:dInitéotoltiens

Perchlorate:: : : : ' :4:0.0E3Q0.
RDOX 7.4E-05 | 55E-07 | 7.4E-05
Arsenic. . L 5 o A6E-05: 411 E07: [ 4.6E-05
Barium - — NIA N/A 0.0E+00
Cadmium s e s e i e i NAAC s NSAG 2| OLOE+00:
Chromium - -- N/A N/A 0.0E+00
Cobalt - -~ N/A NIA 0.0E+00
lron s i s e i e e e ) il G NA [ NIAC ] 00 E$00:
Lead - - /A N/A 3.0E+Q0
Manganese - — - NA N/A N/A MN/A 0.0E+00
Nicket - - - NA M/A MNiA NEA 0.0E+00
Thaliium - -- - NA N/A N/A /A 0.0E+00
OU-1 Totals NA NA NA NA 6.6E-04] 4.6€-03 | 3.1€-04 | 5.6E-03
Site 4. Totals i e oo b i NA Sy [0 NA e [ Ny [ NA F6.6E:04 |- 4.85E-03:[ A 1E-04: [ 5.5E-03

' - sum of cancer risks between residentiai adult and child. Innalation based on adult while showering.

Shaded constituents are COPCs for QU-1 groundwater Ihat were also detected in Sile 4 groundwater.  Page 2 of 3 i 03/31:2004



TABLE 2-33
Summary of Media-Specitic Risks and Hazards For RME to OU-1 and Site 4 Groundwater
ROD tor Site 4 Soit and Groundwater
NSWC White Oak

Media: Groundwater in Coastat Ptain and Saprolite

Future Construction Worker
HQ CR

Chemica! inh ing Der Total inh Ing Der Total
1,1,2,2-Terrachlorosthane MIA - 0,003} - 0.003 - §8.5E08 -~ 48507 | 5.6E-07
1,1,2-Trichloroethane N/A -~ 0.00005 0.000cE8 " J.3.5E-10 -- 1.5E-G9 [ 1.98-09
1,1-Dichloroethene . NIAC .- 0.0003 0.0003 |.88E-10[ - 2.1E48 | 2.2E-08
1,2-Dibromoethane .- 10,0008 - NIA .- 0,0008 - f4.7E-08 -~ 12808 | -1.2E08
1.2:Dichloraethane - - - o 0.004. - 0.0004 - ]>. . 0.004 . -] 6.6E-09 = . 1.6E-08. [ 2.2E08
1,2-Dichloropropane: . .. 0.000095 | -5 - 30 NFA - L 00000 I A e o [ 1 BE08 - | 1.58400
1,4-Dichlorobenzene 700 1 G.0000004 [, = {:00083- - 0.0003 | 98E-11 ] | 31E09 ] 3.2E-09
Benzene: Lo o 0 b 00020 = 0,070 [ 20070 [HL3E-08 s 4 9.0E-08 | 1.0E-07
Bromodichloromethane " - - o NJA avoo | 0.00008 0 |5 0000057 b N/AS e 1 8i4EA10: | 8.4E-10.
Carbondetrachlotide. -0 fo 00002 ) - o [25.00002. 710,002 7 k. B.BE11 - | 25609 | 2.5E-09
Chiorobenzene: ... . p-0.00004 ] - Cof020.0008. §:00.0007 S fUNAG e N/ |L0.0E 400
Chiarolorm:=ii o S 0008 | e ] 0,000 100,008 FABE-10 [ J1iREAC |- 6.0Ex10;
Tetrachlarcetheae . .- F:0.00001 50 - 0.0004: |+ 0.0004 2 54611 |- - [ 27E-08. ]2 2.7E-08
Toluene .o S 0.00048 0 - 10,0003 |- .0.0007 0 2 NFA ia N/A.2 ] 0.0E+00
Trichloroethene : - NA Cem P Q20 b B2 R 2AEQ8 L | 2. 4E07: [ 2.6E-07
Vinyl chloride: : Cox ) 0.00004 .- oGO0 080 27E10 | 2.8E08 | 2.9E-08
cis-1,2:Dightoroethene’ . | WA ol .- S0 00020 [0.0.0020 NIA Lae ‘NfA 2| 0.0E«D0
trans-1.2-Dichiaroethene = - § 0 NI - - 0.00006:- - 0.00006 CNAC ] DA 0.0E+00
Maphthalene N/A -- C.0005 0.0006 N/A — NIA 0.0E+00
vis{2-Exythexyt)phihalate PY/A .- 0.004 0.004 BAA - 1.8E£-08 | 1.8E-08
2,4,6-Trinitrotoluene - .- NIAC cme 010 0.009 - 0,009 fe NPA [ e ] 1. 8809 | 1.8E-09
2-Amino~,6-dinitrotoluene = L. NfA: | Co Q04 004 NRAG N/A - 1.0.0E400
4-Amino-2.6-dinitrototuene s J - N/A A 00040 1 0,04 L N iz | NFA T | 0.0E+00
Rerehlorate = i B SNPA e [ NFAG e 2 000000 [ NFA s e i [ YA TS 0.0 E00
ROX NIA -~ 0.0007 0,0007 N/A - A5E-06 | a2E-00
Aluminum MNA - .01 0.01 N/A - N/A 0.0E+00
Arsenic™ . S U NA . ~ 0.008 0] 0,001 N/A - froioe i) 6,.68-09: | 6,6E-09
Barium N/A -- 0.0002 0.0002 N/A - N/A 0.JE+G0
Bendlium NiA - 0.003 £.003 N/& -- MIA 0.0E+00
Cadmjum -7 .- - e N/A - == i) 00060 0,006 0 1 NFA - N/A 0.0E+00
Cheomium MIA -- 0.04 0.08 NSA -- NYA 0.0E+00
Copper MIA -- 0.001% (.0008 NIA - NI/A 0.0E+00
Copalt MNIA - $.0001 0.0001 YA - N/A 0.0E+00
Cyanige MIA - 0.0002 0.0002 NIA - MN/A 0.0E+00
lron ... ) NYA b e S Qe S0 NA e NfA-- ) D.0E+0D
Lead MN/A - NEA 0.0000 NiA -- MNiA 0.0E+00
tdanganese MNA - 0.4 0.4 A - N/A 0.0E+00
Mercury NIA - 0.0007 0.0007 NA, - PIA 0.0E+00
Mickel MNIA -- 0.0005 0.0005 NeA - MNIA 0.0E+008
Vanadium /A -- 002 0.02 TIA - Mk | 0.0E+00 ]
OU-1 Totals 0.01 - 1.0 1 1.3E-07 - 2.1E-06 | 2.3E-06

ite 4 Tolalg - cocn e 001 L= 085 3. 056 - [13E07 |~ 23506 | 2.0E-06

Shaded constiluents are COPCs for CU-1 groundwates thal were also detectzd in Siie 4 groundwater. Page 3 ctl
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TAa 2-34

Summary of Media-Specific Risks and Hazards For CTE to QU-1 and Site 4 Groundwater
ROD for Site 4 Soil and Groundwaler

Media: Groundwater in Coastal Plain and Saprolite

NSWC White Oak

Future Resident Aduil

Future Resident Child

CR HQ CR
Chemtcal Ing Der Toral Inh Ing Der Total Inh Ing Der Total
1,1:2;2-Telcachloroetiane . - sl [ e B3B8 < | - 0.04" | -0.605. 0:05 - - = - NA
1.1.2-Trichloroethane SBAENT -] 002 o000t ] 002 e - — NA
11:Dichloroethene: 0005 1 0.001 - 0.01 . N s NA
1,2-Dibrotmasthane: NJAC N D00 A - - NA
1;2:Dichlaroethane: - 5.01 | --0.003 001 .| - ~ NA
1.2-Dichlorcpropana NA NA 1 0.00 - - = — NA
1,4-Dichlerobenzene 0.00.1- 6001-].770.00 - 2 . NA
Benzens: o i s : 07510083 | .-0.83 - - - - NA
Bromaodichlaromethane -+ [ ] .60 |..0.000 - 0.00 - o - ‘NA
Carbon:tetrachloride. - ~0.04]..0.008 005 ) - - = - NA
Chlcrobenzene ;. p000 000t [ 0,01 2 - e S NA
Chioroform: = 0.01::[40:000:] 0,01 - - -NA
Teirachioroelhene: o027 0011 0.08 o - = T NA
Taluene:: -1 o 21002 100040 L0020 f . - -~ C-NA
Trichlorosthene .. 046 0118~ =108 -] = - — 1 NA
Vinyt chloride % 1 =004 [:-0.001. [ 0.04 -- - - NA -
cis-1;2-Dichioroethene oo o007 | 012 - - - . NA
trans-1;2-Dichloroethens . =001 0] 200010 0,01 - -- - CNA:
Naphthalene 0.00 2.003 0.01 -~ - -~ NA
bis(2-Ethyihexyljphihalate 0.01 0.006 0.01 - -- - NA
2.4,6-Trinitrotoluene:: 0.75 |--0.020: 077 -1 .- - - NA
2-Aminc:4,8:diniicotoluena 2814007802394 - — - NA
4-Amino=2,6-diniteototuene 2.56 {0087} . 264 - - =< NA
Perchlocate = iy g 0.97 N/A 097 - - - NA
RDX 029 0.002 0.29 - ~ NA
Arsenlc v 0.26 0.C01 0.26 - - - NA
Barium 3 0.06 0.6GG 0.06 -~ NA
Cadmitm:;, .0 : ; X 3 NA 007 ) 0.003 0.07 - — - NA
Chromium WN/A Q.01 0.002 0.01 WA - - NA - .03 0.006 0.04 NA
Cobalt MNIA 0.00 0.000 0.00 NIA - - NA - 0.00 ' 2.000 0.00 - - NA,
fron “NIA 0.0 0.001:- 0.09 - =7 NIA - :- NA -- 0.31 0.003 .31 - -~ - NA
Lead N/A N/A N/A 0.00 N/A -~ NA - WN/A N/A 0.00 - - NA
Manganese NIA 0.53 0.027 0.58 N/A -- NA - 177 0076 1.84 -~ NA
Nickel IN/A Q.01 0.00G 0.01 N/A - .- NA - 0.05 0.000 0,05 - - NA
Thailium MNIA 0.33 0.001 0.33 NIA - - NA -- 1.11 0.002 1.11 - - - NA
Totals 2.8 3.8 0.24 6.8 5.5E-05 NA NA 5.5E-05 NA 13 0.53 13 NA NA NA NA
Site'4.Totals -~ 17 1287 278 20.20; 000 b BT B SAEA08 L A WA ]:5.58-05 1 WA |83 0.44 9.7 NA NA NA. NA

Shaded constituents are COPCs for QU-1 groundwater that were also detected in Site 4 groundwater.
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G3:31./2004



Summary of Media-Specific Risks and Hazards For CTE to OU-1 and Site 4 Groundwater

TABLE 2-34

A0D (or Site 4 Soil and Groundwater

NSWC White Oak

Media: Groundwater in Coastal Plain and Saprolite

Future Age-Adjusted Resident”

HG CR
Chemica! Inh {ng Der Tora tnh ing
1.}.2,2-Tetcachloroethara: - - {. & i o e CoNAC -1 B3805) 67805 (:
1,4.2<Trichloroethane. S } 14 4E-Q7
1. 1:Ditharosthene . [ 31E-06 ]
1;2-Dibromesthane - ~|:6.6E-04]
1.2-Dichlotoethane [ 4. 7E-06 )
1,2-Dichlcropropar s BAEQT )
1.4- Drch'ombenzene E 1307 ¢
Benzene -8.1E-06 ]

Bromodlchloromemane

Carbontetrachloride

i v31E07 v

Chiorabenzane

Chiorotorm:::

Tetrachloroethen

Taluene: /i

Telchioraethan

Vinyl:chiotide

cls-1,2-Dichloroethen

trans-1;2:Dichlaroethzn

Naphthalene -

his{2-Ethylhexyl)phinalate

2.4 S-Tnmtroloiuen

12E-05

Arsenic -} KEE-08!
Barium 0.0E+00
Cadmium ;i 10 HE+00-
Chramium MN/A 0.0E+00
Cobait N/A 0.0£+00
1T A 20.0E£001
Lead N/A 0.0E+00
Manganese NFA 0.0E+00
Nickel NJA MIA NIA 0.CE+0Q
Thallium N/A NFA N/A 0.0E+00
Totals 5.5E-05 | 52E-04| 5.4E-05| 1.0E-03
oA Tomls. TE56-05 |0 2504 5AE05 | J0508 |

- sum of cancer risks hetween residential adult ang ¢hild. !nhala!lon based on adult white showering

Shaded constituents are COPCs for OU-1 groundwater that were also delacted in Site 4 groundwater.

Pagez2ot3
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TA 2-34
Summary of Media-Specific Risks and Hazards For CTE to OU-1 and Site 4 Groundwater
ROD for Site 4 Scil and Groundwaler
NSWC White Dak

Media: Groundwater in Coastal Plain and Saprolite

Fulure Conslruclion Worker
HQ cR

Chemical Inh Ing Der Total Inh ing Der Total
titi22-Tetrachioroethane [0 -l [ oo ool 0.0002.--]::-0,0002: - f oomvi T ey = o NAC
1,1,2-Trichloroethane -~ o : 0.00001::}: < 0.00001: .. — 20 o ] LNA
1;1-Oichioraethene - o cern ] 0.00008 70 500,00003 0 f s T =) NA
J,2-Dibromoethane. ... - bl e A T T I NAT
1,2-Dichlorogihans : 1 R SR 0.00003- |.-7:0.00003 ot e B T
1,2-Dichlorapropane U L] PR NG 0.00000 5 b - - - - NA
1.4-Dichlorobenzen am . .{7-0.00004{.: 0.00004" — - T o NA
Benzene i - e - a1 0.00544 01 .0.00544 -~ - - NA
Bromodichloromethane ' - —~ S e 0.60001 0.00001% TR - NA
Carbori tetrachloride N -- 1::0.00042. 0.00042. - -- - -- NA
Chlotobenzene e - - 000008 ¢ {--0,00008 « . - - S NA
Chleroform - R e e . 0.00002 | 000002 ] - R S . NA
Tetrachloroethene - Lo = el L 0.00005-:] .- 0.60005 - = (- NAT
Tolene: s s b T T 1 0.00009 0.00003 - - . “NA
Trichloroethene SR R E e B Yo v al 0.00597 - i R et
Vinyl ¢hloride - - - e e s e (KD0G09 0,00009 - - - o NAC
¢is-1,2-Dichloroethene. <~ | .- a0 0,00066. [ 0.00008 - e - NA
trans-1,2-Dichloroethane w1 0,00007 [ 2 0.00001 - -- - NA
Maphthaleneg -~ -~ 0.00014 0.00014 -~ -- - NA
bis(2-Ethylhexyliphthalae - - {.00082 0.00082 - -- -~ NA
2,4,6-Teinitrotoluene - B -0 L= 0.00084 -0.00084 ]~ . — - NA
2-Amina-4,8=<diniiret0luens . — -~ n NAC 1 0.00000:0 - - -- NA
4-Amino-2,6-dinitrotoluene e LA s NA - 0.00000 . -- - NA
Perchloratn . - Ciem ot NAG T B.00000 I R -~ NA
RDX -~ - Q0.00007 0.00007 -- -- - NA
Alurninum .- - 9.00037 0.00037 -- -- -- NA
Arsenle . Sl e - -C.00014:4[- ' 0.00018- )7 - - - -~ CNA
Barium -~ - 0.00003 0.00003 - -- -- NA
Beryllium - - 0.09022 0.00022 - -- -~ NA
Cadmium R Syt 10.00075 |- 0.00075 L) - - - < NA
Chromium -- -~ C.00190 0.00190 - - = NA
Cobalt - -~ 0.00004 0.00004 - .- - NA
Copper - -~ 0.00001 0.00001 -- - -- NA
Cyanida -~ - 0.00062 0.00002 - - - NA
brome one Tt e e R T T 000887 | G 0.0025 7 b i be o NA-
Lead - - N/A 0.00000 - - - NA
Manganese -- .- 0.01665 0.01665 -~ -~ - NA
Mercury -- -~ 0.00008 0.00008 -~ -~ . NA
Nickel -~ - 0.C0003 0.00003 - -~ - NA
Vanadium -~ -- G.00174 0.00174 -- - - NA
Totals N/A WA 0.04 0.04 - - - N/A

tedTomals .o o o NIE NI o 002 T Q.02 = RETSIEN M S NA

Shaded constituents are COPCs for OU-1 groundwater that were also detected in Site 4 groundwater.
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Table 2-35 W
Preliminary Remediation Goals for Site 4 HOD
Groundwater
Adult Resideniial Scanario
Site 3 Campliance Area

Chreonic Ghronie Chronic Nencarcinogen PAG
Cral Darmat Inhalation Targe! DAeveni Shower AN Bn Cn
Chemical RID RID R Organ Exposure Target
(RtDo) (R:Dd) {R10i) PRG HGQ'
{majkg-day) (mg/kg-day} (ma/kq-day) (Liem’-day) {Liday) (ko-Limgy  (ka-Uma) _ (kg-Umg) (mgiL)
.e-Teuzcnicicetharg & LSE-T2 N e morey t1E-0% 2 354308 3.3 Z3Z.00 51 il
3.1-Dichloroenene $.CRE-C2 M2 iver ' 2E.25 3.584C 2k 328401 i8] c7
1,2-Dictloreetnare 3LCE-CF 1 40803 hver 3585025 [ 3 3 S 7E 3.28~C0 2 ESS03 3 02 217
Senzens 3.082-C §, 70502 1.32-08 S 5500 s7E 3.8E+0 278403 3.8E-CE IV
|cis-1.2-Cichiercmnere 1.0CE -9 {22-33 42E.C0 | 202 14E+D L 7E-0Y 2052 |
Trichicrosthene 5.0CE-03 A 1 cE 355480 33E. § 58+ 32502 9.1
Wizt Chiorice 3 OCE-O3 2 ECE-S2 S fT-08 3G 578 342401 t SE-D2 1 4E-02 AR
Energetics
Ferchicrate MA A NE Tvreid, T CLEHC NA E A 120
fnorganics
Iren RS T 20208 T Gl oacs 20807 335400 3850z L EL0t e

Noncarcinegenic catcwiations:

Groundwater Risk-Based PRG = Q x 8W K AT,
{ma/L) ¥ (AN + B+ Cn;
An = in
8n = RIS < SA K Chsuen

Ca= 1RDixSncwer Exposure

EXPOSURE ASSUMPTIONS
5W - Booy waich! (kdearams)
ATne - Avsrading time Jor nioncarcinasens (davss
ATc - Averagina time for ¢arcinogens (Gavsh
IEF - £xcosure lrequsncy (davsivear)
ED - Excosure duraton (yearn
IR - {rsesion rate {Lidavs
@Sk'zn surace area emi
HA - N reference gase or sicpe faclor avalatie.
1 Apgitatiy HQ caeinlod 5o Tt total HQ for 2 162ge: ergan doas moievcead

fiename Tatles 2-35 - 2.38 v2 X8
wirksheel Tagke 8-35_GW-resac Fage 1oy




Table 2-36

Grouidwaier

Preliminary Remedialion Goals for Site 4 ROD

Child Aesidential Scenario
Site 4 Compliance Area

Chronic Chranic Chronic Noncarcinogen PRG
Cral Qermal lohalatioa Targe! DAgven Ao Bn
Chemical RID RID o Organ Target
{RfMo) {RIDd) (RID{) PRG Ha'
Lung/kg-dav) {mg/kg-day) _(mg/kg-day) (ienv'-day) | (kg-Umg) (kg-L/mg) (mg/L)

VoCs
1,1,2.2-Tewtachlorocthane 6.00[:-02 4.80E-02 MNA liver, kithey 1.4E-05 1.78+01 2.3E+00 1.406-01 D17
1. 1-Dichloroc hene 9.00[-03 7.20E-03 NA liver 1.5E-05 11602 16E01 2.1E-02 017
1,2:Dichlaraalhane J.00E-Q2 2.40E-02 140803 liver S.0E-08 3.3E+01 1.6E+00 7.6k-02 Q17
Benzene 3.00[-03 3.00E-03 (.70E:-03 liver 1.7E-05 1.5601 7.0C-03 07
cis-1,2-Dichlorocthene: 1.00(:-02 1.00E-02 NA blood 2.JE-06 7.3€+00 7602 0.50
Techlorogtenc 6.00E-03 HA lver, kidney 1.9E-05 256401 1.4E-02 0.17
Vinyl Chloride 2.40-03 2.80E-02 hver 5.UE-C8 i8E10] 7.6E-03 0.17
Energetics
Ferchlorate 1 NA NA HNA thyroii, CNS 0.0E+00 NA NA NA 1.00
Inarganics
fran —[ 6.00[:-01 1.20£-01 NA G, blood 3.0E-07 1.78:+00 2.2E-02 4.6C+00 0.50
Noncarcinogenic calculations:

Groundwater Risk-Based PRG = THQ x BW X AT, )

{mg/L) EF x £D x (An s Bn}
An = 1/RiDo x It
Ba = 1/RIDd x SA x DAevent
EXPOSURE ASSUMPTIONS
BW - Body weighl (kilograms) 15
ATHE - Averaging time for nencarcinogens (days) 2.190
ATe - Averaging time for carcinogens (days) 26,550
EF - Cxposuie frequency (daysiyear) 350
ED - Fxposure dutalion {yean) ]
11 - Ingestion rate {L/day) 1
3A - Skin surface area {en) . 7.930
MA - Ho retorencs doso or slope tactor available
¥ Appleadln HIY caientintad 2o thal ot HO Toe o trgat organ doos net oxcagd §
filename: Tables 2-35 - 2.38 v2 xls 02/G1/2004
worksheob: Tabie 2.36 GW -resch Page | of ! (G310 A




Prefiminary Remediation Goals for Sile 4 RCD

Table 2-37

Groundwater
Lifetime Residenlial Scenario
Site 4 Compliance Area

Dermal Inhalation Carcinogen
Oral Slope Slope Slope DAevenl-a | DAevent-c Shower Ac B¢ Ce PRG
Chemical Factor Factor Fagclor Exposure Risk = Risk = Risk =
(CSFo) {CSFa) {CSF1) 1E-06 1E-05 1E-04
(kg-day/mgq) {kg-day/mq) (kg-day/mq) I‘Ucm’-day) {Ucm®-day) {l/day) (L-yrmg) (L-yr/mg) (L-yrimq) { (mg/L} {mg/) (mg/L.)
YOCs
mszelrachlcmethane 2.00E-01 2.5€-01 2.00E-01 1.1E-05 1.4E-03 2.83E+00 2.2E-01 2.95-02 1.6E-01 1.8E-04 1.8£-03 1.8E-02
1.1-Dichiotoethene 6.00E-01 7.5£-01 1.75€-01 1.28-05 1.5E-CS 4 3E+00 6.5E-01 9.5E-02 2.6E£-91 7.2£-05 7.2E-04 7.2E-08
1.2-Dichictcethane S.10E-02 1.1E-01 &10E-02 3.9E-08 5.0E-C8 3.€F+00 28E-02 1.8E-08 1.1E-01 3.4E-04 3.4E-05 3.4E-02
Benzene 2,90E-02 2.9£-02 2.90E-02 1.8E-05 1.7E-03 4 SE+00 3.2B-02  426-03 4.56.02 | SOEO4  90E6:  G.OE.02
cis-1.2-Dichlotcethene NA NA NA 7.2E-08 8.3E-08 3.26-00
Trichloroathere 1.10E-02 1.4E-02 8.00E-03 1.5E-05 1.9E-03 3.8E+00 1.2E-02 22E-03 7.8E-03 3.3E-03 3.3E-02 3.3€-03
Yinyl Chioiide 1.40E+00 1.45400 3.00E-02 4.5E-06 5.3E-C8 5.0E-00 1.5E~00 5.3E-02 5.2E-02 4.4E-05 3.4E-04 4E-03
Energetics
Perchlorate NA NA i NA 0.0E-00 0 0E~CC
norganics
fron 1T NA NA ZOE07 3.36-07 *1

Carcinogen calculations:

Groundwater Risk-Based PRG = TRXAT.
(mgL) EF x {Ac - Bc - Co)

Ac = CSFox IRadj

Cec = CSFix Shower Exposure x EDa x 1:6Wa

Bc = CSFdx (SAa x Daaventa x EDa):BWa » {SAc x DAaevent-c X EDcyBWe!

EXPOSURE ASSUMPTIONS Lifetime Adult (a) Child (¢} ]
BW - Body waight (kilograms) 70 15
ATn¢ - Averaging time for noncarcinogens {days) 8.760 2.190
ATc - Averaging time fos carcinogens (davs) 25,550 25550
EF - Exposure frequency (Qaysivear) 350 350
ED - Exposute duialion year) 24 & }
1A - Ingestion rate (L/dav) 2 1
IRd] - ingestion rate (L-year/kg-day) 1.09
SA - Skin surface area (cm?) 20.000 7.930
ET - Exposure Time (hours/day) 0.20 0.33
li4 « Mo relarenca cose of slops facter avarable
flename: Tables 2-35 - 2-38 v2.xis
worksheel: Table 2-37_GW -resAC Fage 1ot 1

02/04/2004
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filename: Tables 2-35 - 2-38 v2.xls

Table 2-38

Preliminary Remediation Goals for Site 4 ROD

Groundwater

Residential Scenario
Site 4 Compliance Area

Risk-Based MCl.-Based
Chemical PRG Basis PRG

(mg/L) {mg/L)
VOCs
1.1,2 2-Tetrachiorcethane i.BE-03 Lifelima, CR = 10°
1,1-Dichlorasthens 7.26-04 Lifetima, CR = 10° 7 .0E-03
1.2-Dichlorcethane 3.4€-03 Liletime, CR = 10° 5.06-03
Benzene 3.6E-03 Adult, HQ=0.17 5 0E-03
cis-1,2-Dichloscethene 7.3E-02 Child, HQ=0.50 7.0E-02
Trichloroethens 1.4E-02 Child, HQ=0.17 5.08-03
Viny! Chloride 3E-04 Litetime, CR = 107 2 0E-03
Energetics
Perchiorate Mot Calcuiated
Inarganics
Iron 5.6E400 Child, HQ=0.50
Cummulative Risk 4.8E-05 1.6E-04

For constituents wilh basis of CR = 107, PRG for CR =10 less than PRG for applicable HQ
Used CR of 10 (o keep averali carcinogenic risk below 10,
Applicabe HQ chosen to keep (clal Hi {or each target organ belov: 1,

warksheet: Table 2-38_sumGWresPRG

Page 1 of 1



Tabie 2.39
! Preliminary Remediation Goals for Site 4 ROD
Groendwater
Adult Residential Scenario
Site 46 Compliance Area
I Cnronic Chronic Chronic I Noncarcinogen PRG
[ Oral Dermal Inhalation Target DAevent Shower An Bn Ca
Chemical RID RID RID Organ Exposure Target
{RIDo) {R1D4) {RIDI) FRG HG'
(ma/kg-day} (mgfkg-dayl (mgikg-dsy) {Liem’-day) {L/day) {kg-t/mg) (kq-Limgi_ (Kg-t/mq) {mg/L)
VOCs
1.1.2.2-Tetachloroginans 8.025-02 480202 NA Lver, wizrey 1 235+30 338-01 8200 4 BE.C} ¢as
Trichloroethece £.002.03 S.00E-D5 HA IR 3.8E-00 3.2E.02 L8650, 3.8z-02 223
Vinvi Crilorige 3.90=-03 2 4CE-08 2.5C2-62 liver 4.1 3.0E-CO 5.7Es02 3iT 1eEH2 21802 v.as
Energelics
2.485-Trrdretohuane =-0a 3 0E-O4 HA liver 1 SE-CS 3.0E-03 1.38+02 5.9E-GG G
2-Amirc-4 nrotoluere £.05 £.805-05 A 3.2E-G8 3.35.8s 148403 21803 5.6
A-dmine-2.8-gnircinivene ;0E-C5 $.80E-085 NA S2EGS 3.3 14ZL05 21543 180G
Perchlorate NA HA IR COZ+C0 NA N 10C
inorganics
Arsenic 3.C0E-44 2 85E < Je.2 SRIM, vassular 2.05.07 5 7E+3 $AE+G: 1 iE-02 128
Cadrmm 5.00E-24 2.508-C5 5.705-03 kidnav = 4 LEXTS i 8EH2 5 82-02 U3z
oo 6.0CE-0 1.20=-31 A Gt biaod 33=H0 3.3E-02 22881 100
{Noncarcmcgemc calculations:
Groundwater Risk-Based PRG =
{mait}
Ans
Bn =

Co = LRICIX Shower Exposure

EXPCSURE ASSUMPTIONS

2V - Bedv weichl {kiograms)

ATHC - Averaging e lar Nencalsinoaers [LEVEY]
AT¢ - Averasing time for carcinogens (days)

EF - S¥posure frecuency fdavsvear!

20 - Exrosure duralcn (yaar)

iR - fncesticn rate iLiday)

SA - Skin suriace arsa (cm®)
R4 - e freletence dose of siops factar avarlable.
T OADFCANIA MG Ceiviaied £o Tal ol HQ for atargar Srpan AEes AT GaresT Y

fienarne Tasles 2.3% - 2-42 2 wis

=T
wotrareet Table 2-35_GW-resad rage ol




An= LRfDoxIAR

Br = 1/RDd x SA x DAevent

EXPOSURE ASSUMPTIONS

BW - Body weight {kilograms} 13

ATNC - Averaging lime for noncarcinogens {days) 2,180
AT¢ - Averaqing time for carcinogens (days) 25550

EF - Exposure hequency (daysiyear! 350 ]
ED - Exposure duration (vear) 3

{R - Ingaslion rate (L/day) 1

S - Skin surface area {orr’) 7.830

PR - No ralprense dose or slopa
1 Apicasie 8G cacuniud 50 hat 1et

flename: Tables 2-39 - 2-42 v2.4s
waotkshaet: Table 2-40_GW-resch

lacior avaiatis.
A HO ot & gt organ dons net oxcaad 1.

Page 1 of 1

F Table 2-40
Preliminary Remediation Goals for Site 4 ROD
Groundwater
Child Residential Scenario
Site 46 Compliance Area
Chronic Chronic Chronic Noncarcinogen Noncarcinogen PRG
Oral Dermal tnhalation Target DAevent An Bn Groundwater PRG
Chemical RFD RfD RID Organ HQ =01 HG& =05 HQ =1 Target
(RDo) (RDd) (RDI) PRG HQ'
(ma/kg-day) {mg/kg-day} (ma/Kg-day) {Liem’-day (kg-L/mg) (kg-L/mg) (ma/L} (ma/L} {ma/) (mgit)
vocs
1.1.2.2-Terrachioroelhane 8.00E-02 4.80£-02 Na liver, kidney 1.4E-08 1.7E+01 2.3E+00 8.3E-02 4.1E-01 8.8E-01 2.1E-01 0.22
Ttichlorogihene 8.00E-03 6.00E-03 NA liver, Kidney 1.9E-05 1.7E+02 2.5E+01 8.2E-023 41E-02 8.2F-02 2.0E-02 0.25
Vinyl Chtoride 3.00E-03 2.40E-03 2.80E-02 fiver 5.3E-08 395402 1.8E+01 4.5E-03 2.3E-02 4.5E-02 T.1€-02 0.25
Energetics
2.4 8- Trinitrotolugne 5.00E-04 3.00E-04 NA hver 2 5E-08 2.0E+03 6.5E+01 7.8E-04 3.8E-03 7.6E-03 1.9E-03 .25
2-Amine-4 §-gininowluene 6.00E-05 4.80E-D5 NA NA 4.2E-06 i.7E+04 8.9E+02 9.0E-05 4.5£-04 9.0E-04 9.0E-04 1.00
4-Amino-2 &-dinitrololuene 6.00E-05 4.80E-05 NA NA 4.2E-06 1.7E+04 8.9E402 9.0£-05 4,5E-04 9.0E-04 9.0E-04 1.00
Petchioraie NA NA NA thyreid, CNS 0.0E+00 FVALUE! #VALUE! NA NA NA NA 3.00
Inorganics
Alsenic 4[ 3.00€-04 2.85E-04 NA skin, vascular 3.3E-07 3.JE+03 9 2E+00 4.75-04 2.3E-08 4.7E-02 3.7E-03 1.00
Sadmium 5.00£-04 2.50E-05 5.TOE-CS Kidnay_ 3.3E-07 2.0E+03 1.0E+02 7.4E-04 3.7E-03 7.4E-02 2.5E-03 £.43
lren [ 6.00E-01 1.20E-01 INA Gl blood 3.3E-07 1.7E-00 2 2F-02 9, 3£-01 4,6E-00 9.3E+00 9.3E+Q0 1.00
Noncarcinogenic caiculations:
Groundwater Risk-Based PRG = THQ X BW X AT,
{magmn) EF X ED x (A%t + B}

0212772004
12:51 PM



Tahle 241
Preliminary Remediation Goals for Site 4 ROD
Groundwater
Litetime Residential Scenario
Site 46 Compliance Area

Dermal inhalation Carcinogen
Oral Slope Slope Slope DhAevent-a | DAevent-c Shower Ac Be Ce PRG
Chemical Factor Factor Factor Exposure Risk = Risk = Risk =
(CSFo) (CSFd) (CSFi) 1E-08 1E-05 1E-04
(kg-day/mg) (kg-day/mg) (kg-day/mg) | (Uem™day} | (Ucmday) (Uday) {(L-yrimg)  {L~yumg) fLyrmg) | (mgi) fmgiL) tmg/)
VOCs
1.1,2.2-Tetrachloroethane 2.00E-01 - 2.5E-01 2.00E-01 1.1E-08 1.4E-05 2.3E+00 2.2E-01 2.9E-02 1.6E-01 1.8E-04 1.8E-03 1.8E-02
Trichloroethene 1.10E-02 1.4E-02 6.00E-03 1.5E-0% 1.9E-Q5 3.8E+00 1.2E-02 2.2E-03 7.BE-03 3.3E-G3 3.3E-02 3.3E-01
Vinyl Chioside 1.40E+00 1.4E+00 3.00E-02 4.1E-08 5.3E-06 5.0E+00 1.5E400 5.3E-02 5.2E-02 4.4E-05  4.4E-04 4.4E-03
Energetics
2.4 8-Trinitrotoluene 3.00E-02 5.0E-02 NA 1.9€-06 2.5E-06 3.3E-02 1.1E-08 22663 22E-02 2 2g-01
2-Amino-4,5-dinitreloluene NA NA NA 3.2E-08 4.26-08
3-Amino-2,6-dinilrotolugne NA NA NA 3.2E-06 $.2E-06
Perchlorate NA NA NA 0.0E+00 0.0E+00
inorganics
Arsenic 1.50E+00 1.6E400 1.51E+401 2.0E-07 3.3E-07 1.6E+00 3.8E-03 4.56-05 4.5E-04 4.5E-03
Cadmium NA NA 6.30E+00 2 .0E-07 3.3E-07
{ron NA NA NA 2.0E-07 3.3E-07

Carcinogen calculations:

Groundwater Risk-Based PRG = TRx AT,
{mg/L) EFx{Ac+Bc+Cey

Ac = CSFo x IRadj
Bc = CS8Fd x [{SAa x DAevenl-a x EDayBWa + (SAc x DAevent-c X EDc)BWC]

Cc = CBFix Shower Exposure x EDa x 1/BWa

EXPOSURE ASSUMPTIONS Lifetima Adult (a) Child (c)

BW - Body weight {kiiograms} 70 15 ,
ATne - Averaging ime for noncarcinogens (days! 8,780 2,150

ATc - Averaging time for carcinogens (days} 25,550 25,550

EF - Exposure frequency (daysiyear, 350 350

ED - Exposure duration {vear) 24 8

[A - Ingestion rate (L/day} 2 1

I1Ad] - ingestion rate (L-year/kg-day) 1.09

SA - Skin surface area (cm®) 20,000 7.930

ET - Exposute Time {hours/day) 0.20 0.33

HA - No relerence dose or slape facior available

flename: Tables 2-39 - 2-42 v2.xs Q27120043

i
worksheet: Table 2-41_GW-resAC Page 1 of 1 12:51 PM




filename; Tables 2-39 - 2-42 v2.xls

Table 2-42

Graundwater
Residential Scenario
Site 36 Compliance Area

Preliminary Remediation Goals for Site 4 ROD

Risk-Based MCL-Based
Chemical PRG Basis PRG
_(mg/L) (mg/L)
VOCs
1.1.2 2-Tetrachioroethane 3.6E-08 Lifstime, CR = 2xi0°
Trichloroethene 2.0E-G2 Child, HQ=0.25 5.00E-03
Viny! Chioride 4.4E-04 Liletime, CR = 10° 2.00E-03
Energetics
2.4.6-Trinilratoluene 1.9E-03 Child, HQ=0.25
2-Amino-4,6-dinirololuene 9.0E-04 Child, HQ=1
4-Amino-2,6-dinilrolcluene 9.0E-04 Child, HQO=1
Perchiorate Nat Caleulated
Inorganics
Arsenic 8.9E-04 Lifetime, CR = 2x16° 5.00E-02
Cadmium 2. 5E-03 Child, HQ=0.33 5.00E-03
lron 9.83E+00 Child, HQ=t
Cummulative Rick 9.1E-03 2.5€-03

Child scanario selected for nencarcinogenic PRGs since child scenaric more consarvative {lower PRGs).
For constituents with basis of CR = 10 or 2x10°%, PRG for CR =107 less than PRG for applisable HQ.
Used CR of 10° to keep overall carcincgenic risk below 107,
Applicabe HQ chosen to keep total HI for each target organ below 1.

worksheet: Table 2-42_sumGWresPRG

Page t cf t



Table 2-43
PRGs for Groundwater in Site 4 and Site 46 Attainment Areas of OU-1
ROD for Site 4
Former NSWC White Qak, Silver Spring, Maryland

Attainment Area/Chemical PRG TSourceA Max Conc.J coce
S B (1. TS 1 (mg/L}
Sité 4 PRGAHAINMenATaa iy
Benzene 5.00E-03 M 5.00£-03 NO"
1,2-Dichloroethane 5.00E-03 M 2.57E-01 YES
1,1-Dichloroethene 7.00E-03 M 6.00E-03 NOF
Cis-1,2-Dichloroethene 7.00E-02 M 8.50E+00 YES
1,1,2,2-Tetrachloroethane 1.80E-03 RB 5.60E-01 YES
Trichloroethene 5.00E-03 M 1.10E+01 YES
Vinyl chloride 2.00E-03 M 7.60E-02 YES
Perchlorate not established RB 7.60E-02 NO®
Iron (dissoived) 4,60E+00 R8 3 85E+01 YES
Site’A6:PRG Attalnment Area B
Benzene 5.00E-03 M 1.71E+00  YES
¢is~1,2-Dichloroethene 7.00E-02 M 7.40€£-02 YES™
1,2-Dichloroethane 5.00E-03 M 2.85E-01 YES
|1,1,2,2-Tetrachloroethane 3.61£-03 RB8 3.20E-02 YES
Toluene 1 0DE+00 M 2.49E400  YES
Trichloroethene 5.00E-03 {4 7.40€-01 YES
Viny! chioride 2 00E-03 i 210E-03 YES
2-amino-4,6-dinitrotoluens 9.01E-04 RB 1.00E-03 YES
4-amino-2,6-dinitrotoluene  $.01E-04 RB 8.00E-04 YES
Parchiorate not established RB €.75E-02 NO*
2,4,6-Trinitrotoluene 1.89E-03 RB 5.80E-03 NG
Arsenic (dissolved) 5.00E-03 M 3.50E-03 NO*
Cadmium (dissolved) 5.00E-03 M 3.306-03 NO*
Iron (dissolved) 3.30E+00 RB 2.62E+01 YES
Footnotes:

* M=Proposed PRG is based on MCL, RB= Proposed PRG is based on calculated risk-based PRG

® Chemical is not considered a COC because it was only found in one or two scattered wells/samples at concentrations above the risk-based PRG

< Perchiorate is not considered a COC for reasons discussed in section 3.3.1.2

® Chemical is not considered a COC because it s present in concentrations simiar to background

£ Chemicat is not considered a COC because maximurm Concentration does not exceed PRG

* Chemical is considered a COC because it exceeds MCL, but it was not considered in the cumulative risk calculations because it is present in only one isolated weli

02/03/2004 Page 1 of i




TABL‘ ”-41

154

WG 4."neuc.- Slwrs:rm Har

(5« Souzce Adez Soi
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GERCLA Criterla

ALT-1 = No Action

ALT-2 ~ Sali Yapor Exqaraction

ALT-3 = Insitu Chemical Ozidatien

ALT-4 - Excavatlar and Offsite Disposal

Protesiion ef Human
Heoalir ane tho
Eaveonment

Compliance wih ARARs

Long-tatm: Eifestvengss
ano Permananres

Shon-term Eifestivensss

tmiplemnertability
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TABLE 2-45

Summary of Detailed Alternalives Analysis for Site ¢ Source Area Sail

ROD for Site ¢ Soil and Groundwater

Enrmar MM LAW e Natle Cilvar Cnrina
OIS (YOVYL WYHlTE var, ondCl Spring, iviai

Site 4 Soil Remediation Alternatives

Alt. 2—Seit Vapor Alk. 3—In Situ

CERCLA Criteria Alt. 1—No Action Exiraction Chemical Oxidation Alt. 4—Excavation
Protection of Human Health and the MOD MOD-HIGH MOD-HIGH HIGH
Environment' 2 (4-5) (4~5} g
Compliance wilh ARARs' NONE MOD MQOD MOD-HIGH

0 {3-4) {3-4) {4-5)
Long-Term Effectiveness and NONE MOD-HIGH MOD-HIGH MOD-HIGH
Parmanence’ 0 (3-2) (3-4) (4-5)
Reduclion in Toxicity, Mobility, or Volume' VERY LOW MOD HIGH MOD-HIGH

1 4 5 (3-4)
Short-Term Effectiveness’ VERY LOW MQOD HIGH HIGH

1 {3-4) (4--5) 4
Implementability’ HIGH HIGH MOD MOD

5 5 4 3
Cost? LOW LOW-MOD MOD-HIGH HIGH

5 4 2 4
TQTAL SCORE 14 (28-30) (25-29) (24-27)

! Alternatives are ranked relative 1o each olher in each category with zero (0) the lowest ranking anc five (5) the highesl ranking.

provided in parenthesis where significant uncerainty exists.

2 The ranking for cost is reversed, an assessed quality of Low Cost is equivalent to the highest score of five (5).

DENTABLE 2-45.00C

A numeric range is



TABLE 236

Detailed Ar"‘ysﬁ ¢t Femegiaticn Allermaives icr O
FOD tor Sita 4 8cil and Groundwater

Former MSYWC White Cak, Siver 8arrg, Maryans

-Prase Grourdwaar Flume &t Sis 4

CERCLA Crilet/a ALT-1 = No Actien

ALT-2 - instllutional Controle with Long-Term

Monitoring

ALT-3 - Monllored Natural Artenczilon

ALY - Enhancad Reductive Dechlarinsiton

uen of Humaen Hean
na Envirgnment

LOW (1) ~ This alternative does nQ? provide any
INCréasad prowsicn of human hooit: ead ine
anvilesmant. Thera ate no cusrent naks and iners ara
loczl ¢rdinances hal ptevant the priveie Lso of
ﬂ'oun:waze: far drisking waio! purpeses. Howevel, this

Rarnalive may asiuaily creale new fisks because
canzmmam CONTHNTALONS N Surface wales will lixely
incraaso when the currerdly oparaling groundwaies
gtrzcticn systems ars shul cown

NOKE 0) - Srouncwaler ehova MCLs wili ba ek in-
piars. Concanirations i surdace waler may irci@ass !o
levets abova MBCs (Invse a8 nol ARARS)

NMT Q) - No measures wiil 2o laken (c manage
contaminalion Isftin-piace. No sita-speciliz rostricticns
would e put in piace 16 preven: kituse exposure,

Leng-lerm Effoctivensss
20d Permenanco

NQNE (51 = Cutrem containment and lrealimen: measules

wil Do ramoves ant only the relalivaly slow neturel

precesses af cilution, velail picdagracation.

adsomption, and dispersicn wiil &ct to reduce tho lesels of
greundwvatat esniaminaten,

Reducton in Toxiary,
Mouilry, ¢r Vouume

“Q00E -
Sile gpacilic asrunigirative measures wilt 26 usad
WNRRE COMTC! INd axsosUre Pamway 10 sentaminared
Srouncwaler on sile. Prepary purchases oo of-sita lang
U8 rastielons ACUlS praven! eaposuIe (Wl o MBS
kAt have or wii rmigrale ofts:le. Conlaminan: rens Cix
sUggesis that the plume & slable. Current grouncw,
oxtraclion and reatment gyslems hava baon shown I
bs efestve al containng the pluma fiom Site 4,

'

LOW (V= Conmamnant concens. § exceading MCLs
will parsist in the grourdwater, nowey
e implemented (o delermuine the oxtoni of impacian
Qroundwarer

MOOERATE (A ~ Adminisiraing Meesuras can ba
affecliva, But only if torg-lerm silo 5Ceoss 15 managed
citigently. Sete or tsuso of t1e lang wili be restric:
use of grevntwater. Naturol groundweler contra’s the
surcunding sireams) make n Lnikely tat\ha grea uncer
1Cs will nead Wre expanded In tha fuwe,

LOW to MODERATE (2.2) ~ The gito will bo lah as i3
and only the reiatively slow natrai piocesses of diution,
wolztifzation, bicdegredation, adsomiion, and disporsian
wid aci 49 raduce ne levels ¢! groundwater
contemication. Rated highe? than MNA tetause exising
pump and lreal systems wikl cemmain in opasatien 12
cantrel meiiity and qradualiy remove mass and toxa.ry.
Tonizity, metiity and voiuma vl also bg monitored.

RATE ¢3)-

The MNA atiarnaive incisdes acive groindv
meniteniag ant Slume rECkAG 1o grotect fi haaith
anc ihe environment. 1S wil aise bo employed unti
PRGs are me!. Cuent grouncwaier 2aclicn and
itesimen! sysioms cn e soUthes piute Doundary
wadld To mamtaingd and have teern $n0wn 1o ba efecuve
alceniaiming the plure fram Sia 2.

LOW ta MODERATE 12-30- %INA IS an astepias
cgmeciztion agpeach lor lrealment of icw-oval
eritrinand siles 299 €an 4isd be appied o explosves
sites. Analysis 0! the gecchemcal o, n& suggest
$Ccmo 3vCents 167 biodegracaiion ¢! TCE ang 1,1,2,2-
PCA But it is unlikaly 18! the Sicdegracaion mechams
has sreugh Car2on 36Urcse 107 comgles desituslion of
these chamicals sewtn of Sitg & The adiiny ¢f this
ailernalive ‘o mest ARARS in e nen-$0LICe araa flurma
may te sighificanlly improved witn e zamevaliieaimean
! tha Ste 4 $0i 5042Co aroz. ACAINONAL Groundwatar
Maniloing cata (s necnssary io ascenain tre afiacts of
WRa cler [05s mochanisms and whethe: they wil be able
io seduce e COCs o MCLY'PRGS, Contarminant

sneonralions exceeding MCLs wiill persist for en
axtanced pefiad ¢f tithe oa-gie (*ha sama corndidions wali
2.8t 83 ALT 2); howevar, menaoning far NA parametoss
vill providp assyrarces thaitemediauon is cesurdng, and
16 centingensy remedcy will pravide a falltack approach o
MNA does nel mee! expeciations.

MODERATE 19 HIGH {4} - Tre mechansms & NA vl
act to ether convart Lhe contarinants ta hammisss oy
pregucts or giigta tham o below MCLs/RBCE. Therelcra,
assuming MCLS/RECs ere me! ths rosidual ask lgvel wil!
to low. Howsvar, as vith use ¢! any in-situ Irsatman:
tecrnelogy, small pockets of cenigmination will likely
rgrain aher iraatmant and pose 8 small risk. Use ! tha
graundwaier will be unrasincied aher trearment 10 PRGS.

T

MODERATE (31 Tre same mechanssms wil 62 actng as
in ALT 2 {greundwaler extrection as wedl as ciluton,
volatiizatien, bicdegradelion, edsomplion, and dispersior)
anc al e same ra’e, howaves (his altasativa oMers he
adled bere! of veridying e raduction ume and
machanisms {dagradalion vs dilulion vg extraciion; ang
pravices e faiback coningency remedy.

MODERATE 10 RIS 125 = Human hezith arc ine
GENCIT.eN: vl Ty

1 esirizuon of
Greungwaler men:
pluma ¢
BXCCSUre
ramecdy. W
vinel
remedalion is mecorelisly (agt
weagraniad,

ng Conlal alon,
I 5o pedonme

AOLERATE (3.2
oieleg:cal
T
Vac 0rs Indie

ha‘ nisa gocd arc da'
O ic meel ARARs Lo, ‘\’,C._sl
APAR FHGS {nthacass E {
cri tne abiily 10 c@iver tha slociran consr 10 ne aguter
efasuvely. Anower Uncenainty is e ability of 1ng
/8 TNSIOIGAmEMms (o bro
way down 1o ethora. Curre:
creauon Q! zacucing send::
s”o., 'S aisc sanznee the degradation of gel

i

rehicrace,

MODERATE to #HGH fe! .
seguctive dechiorination ({RD) wil ac! to conven ha
COMamRANts = harmiess by-preduts. Thesalcrs,
assuming MGCLs are met and iher= ars Aa rebeuac
atlecty, the residual zisk feves wiil Bo low. Howsver, &2
with usa af any in-giig treaimant tectndiogy, smet
peckers of ceniaminasion wiil kaiy rémein akes
wreatment. Use of lhg grouncwatar will de unre
ater treatment 1o PRGS.

MODISFATE 1o HIGH (4) - The eftec: ¢f SRD on
roduction of TCE 1s similer 10 the MHA aliornative,
acwevar ite enhancemeant ¢! the Liclegice! piscasa
would tikely maie that process more dominan: than
weuid olnerwise ke oxpariarcad in ALY 3. {mere
cegracanon and ess dispersica and diluticn). Tre
expadited zemediaticn imafrara, wil fessen the sk for
folontal pivme riigratcn,




TASLE 26

Detzlen Anzlysis of Remediaton Alematives for Disscived-Frzse Grocndwater Piume ai Site ¢
ROD ior Sig 4 Soi and Groundwalar
Fermer NSWG White Oak. Siver S2ring, Masyland

CEACLA Criteria

ALT-1 - No Action

ALT-2 —Institutional Contréls with Long-Term
rdonitoring

ALT-3 - Monitered Nalural Attenuatien

ALT-3 - Enhanced Raductive Dechiorination

Sron-tarm SHecihvaness

impamentabitty

LOW (1) - No cernadiation aclivity. Howevar the
remecialion Umeframe Is esiimated at 3¢5 voars /or the
|arge plume emanating frem Sile 4, assuming thal the Site
% soules area suil is remediatad. Tima is based on
groundwater ¥av/ rata and retardation of TCE,

MODERATE (3) - Shubing cown tha existing reeiment
systams weuld be ralativaly easy. Nothlng 1a impiament.

LOW (5)

~ §34,0037 present wonrh cosi
- 314,000 capital cost

- $8,000 Five-Year Revigw

- 30 post-closure cast

LOW o MODERATE (2) - Thore is #g Increased risk

dunng mplen‘sntal-on and cyrtent rigks do no exist. The
remadi h 1 still astimatad al 136 years
assuming that tho Site 4 source area scil is :emer“arod,
rowavars the cantafuge oxtraction systam aculd (emovo
mare contaminant mass eanier an in t2e precess, and
would remediata the cemer {highsst coresnitaticas) ¢!
the plume in skghlly less ima (€0 years).

MODZRATE (%) - While onsite ICs are highly feasible
on a Yechnical basis, they may psesen: significant
acminisiratve Furdiea if contraiz 218 16 be in placs in
perpeluity. Qff-sila property acquisitian or permanant
slie~spocitic groundwaler rastrictions would ba aven
more diffitult 1o amploy but may ba neaded for scme
duration under gil altematives sincs ealmer: will nct ks
insientanaous.

MOOERATE o HIGH (2.3}

- 81,570,000 present worth cost
- 525,000 capitel cost

- 585,000 anaval O&M

- 80 poal-closura cos!

LOVY to MODERATE (2:3) - Theta s no intteased fisk
cunng implemaniauon and curent Nsks <o nct axist, An
aceep!able remadiation timo frame based on compansen
‘a other giternalivas woulc be 45 years. Daled collested
a firsl S o 10 years afterihe sui) raaiment wasic
s. Il NA dawa indicaisd 1his would not be met
ahar savaral yaers o! Monioing, & more sggrassive
<oningency ramedy wauid be implemented.

MODE&TE -.a HIGH (4) ~ MNA is technically and

{ with the approsnate
tachnical jLSUIvC&BOn that tNA wil remediate the site o
MCLs. Additioned gos! ramovai Bction NA pazameter data
wil £e needed over :me lo provids Justfication. This cata
can be colteried duning implementation using a
contingency plan as a falback.

MODZRATE to HIGH (2-

- §1,850,000 pressatl wacth cest
- §25,050 capita! cast

- $84,000 annual OAM

- §B5,040 post-closura cost

MOOERATE (3-¢] ~ Chemical handing of tha alecton
Qonor is not especially hazardous and can be
periarmed using typlcal injaction welis anc purips. The
ramediaicn timelrama for (e mera highly conlemingted
THZ Is estimatoc & 4§ years, Gul signiticont
uncerainties are prasent. The area betweern ! RZ
and the centrifuge wells would raguire 45 vaars. The
downgradient areas ol the piuma veould Su cleansd up
in 4Q yee’s,

MODERATE 31 - A subsyriace injection pomml valt be
required for veatmant using ERO. states allow
injection of ERD chemicals, tharstore, it is not e.pecied
10 bo a prodlem sinca \ne chemicals are ganarafly
harmiess and Wil ba ccnsumad as part of ika prasess.
ERD chemicals ara raadily availatla. Suostana
infrasirucivre (injactian wells) is jequized to implement.
Filot test would ba warranied,

MODERATE to RIGH (1-3)

- §2,800,000 present womnh cost

- $540,000 capitat cost

- $80,000 - $289,220 annual Q&M
- 5100,600 pasi-closuce Gos?

° The casl estimalas provided aro 10 an acturasy of +50 percent 1o -30 percen! and ame prepared (of the scla purp
of this stugy. Tha actual cost of the project weurd depend on the frat scope and dasign of tha selected remedial acticn, 1he scheculs of rr'rp emaniation, cempeli

o ai

& markol candkens, &nd other variasles.

Y, The allarnalive cokl eslimales are in 2003 dollars and ars based an ecncepival design fiom information avaliatie st tha hme




TABLE 248 (CONTINUED]

Del2ied Analysis ¢f Remegalen Mgmalve
Sotlznd Gracnawets’
3 Cax, Sleer Sperg,

R2C

Forme

CERCLA Critetia

ALT-5 - Alr Sparging

ALY - Groundwater Extraction and Treatment

ALT-? - Mid-Plume Exicaction System

ralivs can bainciuded wilh any ¢f e otho! six
mahive 3, 12is nol ranked because
:Lis not & s'arg-alone altermnative. |

Pretesidon of Humen Heain
ang e Environment

Complance win ARAAS

Long-tgrm Efteciivenass
2nd Permaneance

Faguczan iz Toxieny,
Feblity, or Yelume

MODERATE to HiGH {21 - Muman realh and ine
anwiranment will be proteciod through permansnt
removal of thn contaminatior, [Cs wili be usad 1y cordrol
OXpEsUrE 10 cantaminglion duriag implementation of the
romsdy. Contaminaied groundwalsr will ba rapicly
Ueated onsilg 1o ramava contaRtinanis by tranaleuing
tnem ta tho Blr. Wile thare ara moderale unsenaintics
a$ to wirethe: ARARs can be matl, thase ate stheent ih
all of the insity et@rnativas b ovaluatag. Tha
rocratcal ima lo remedidion is moderataly fast

WOOERATE (2; - Ar sparging has a leaijvely good
ikoliRoed e meet MOLs for TCE in 1he non-soutce area
grovadwaler thiough aggressive agranon, Wowld have
Jdificulty weeting 1,4,2,28-PCA becauss of low velatliy.
Uncanainties incudy subsudace hetarogsnmties inal
may Mrdar Lhiorm asrauan

MODERATE () - Air sparging wawit remove TC2 and
e more higrly volatile contaminanis from the
subsurtace yielding low residual fisk jevels. Mowevar,
1~are is consicorable doubt ebout (ho technolagies
atility 10 remave 1,3,2.2-PCA, which is o1 as voidls,
AlsQ, as wil2 use of any irrsily traatment technoiogy,
smai! pockels ¢! eentaminaton will fikaly remain aiter
wrealment, Rebound eiects aro glsc cammon in air
=patging applications, 5o pos: Usalment monitorng will
be necassary for @ shart pariod. {se of tha grozedwater
ba unresificled ahes wpatmant i P3Cs,

MODERATE (31 - Aur aperming will remove the
conrlamirants from 1he grouncwaier by volaitizing them
and discharging thom lo 1he air , bui in low and
accaplable concentiations. tay hava idls afecton
1,1,22.PCA

MOOEAATES ;0 FGH (4] ~ Plume migration will ge
canbioied and mass removed fo & Sitg via cissoiuiion
and pumping, Thera ora mederata urcanaintios a8
whaother ARARS can bo met, and tho thearebzaf
ramediaticn 1s simiar 10 alernaives ¢ and 5.

o

PLT syslems ale efectivo a
plume control Bna isiatively good &1 removing dissolves
contaminaicn cnee scuice metanal INAPL or adscroed
phase coriaminaton) is gone. Ex-sid air strgping
iteaimen! sysiems Nave been proven highty felizble ta reat
the axtracied ground«aler 10 surface water cissharga
cmana over 1ne lang-term, Conganmtations of oxpiasives
and garchicrala vould rno\ te treated Dy (R8 air atrigper, but
cercanrations of thegs chemicals are expected o be
pelow 1he discnarge requirements

MOUER, o HIGH (4} — Tha P&T sysiem would remove
the canaminanis 2om the 2ubsuntare yielding itw (osidual
sk lavols. However, as with use of any in-situ ireatrer?
1echnology, srmal socksis of esnlamination wil iXely
ramain aker weatment. Hataund gffocts asg alsy comman
0 pump and 4eal agplicetions. Usa of the groundwater wil
ha uasastncled atar weaiment ta PRGs.

NODERATE i3-2) - Yre PRT system wili be very afiecive
&l contrafling migrakicn ol ha soniaminanis o the
groundwater. 1 wid, howaver, be sicw o) mass removal,
Conlamirants thet ara remeved wii be tanatsied (o na
&iz through @y StofpIng, bet in low and apcepizlie
cancenuations.

P2PROVE - Plume rigraticn will be cenisoiled ans mass.
romcyed frem e sie vie disscluuon and pumping. There
gre medarale uncenaintios as o wheiher ARARS can ke
mer. The theoiexcal tme ¢ remecizlion is 15 ysers (1o
ha mid-plume walls couid ba should dows in 16 yaars.
Tha axisting xizacticn synioms would oparat for a tenal
of 20 years.

HQEFFZCT - Pumnging systems ace atfactive at siumes
contool and reiatvey goos &l ramoving dissaived

cocmaminalion ofce seurce mawarial (NAPL o adseberd
phase contaminatinn} is gono. Indlucing s aliernalive
ysuid nel necessarily mascve comphanss wath ARARS,

RIPROVE - The pumping System wou'd remov:
cermamingn's trem the suosuracs vielding low o
nsk levels. However, as wiih usa of any in-situ roatmant
techrology, small pcerats of contamination will kkely
rafm2in attar raatmaent, HeSound ofests are a's0 common
@ purp and reat applications. Use of Ine gréendwater
wil te unrestactad aker reatmen: 0 PRGs. Addiliona:
mass romoval should improve ibhg-Tetm efinctivaness.

MPRQVE - The incivsion ol Alisrnative 7 in tFo selactes
ramedy wauid termond more mass agter than net




TABLE 246 (CONTINVED)

r S

L 2 4 Soif ang Grounganier
Fairar NS

WEhNse Qak, Shver Spting, Maniand

Cetaied Analys:s of Ramematian Alematves 167 Dassived-Frase Groundwaler Ploma ai Sie &

CERCLA Criterda ALT.5 ~ Air Sparging

ALY-§ - Groundwater Extraction and Troatmant

ALT-T = }id-Piume Extraciion Systom

{Atomalive can be inciudod with any of the oiher six
altomatives excap) Allernative 1. ILis no! ransed bacauss
s Aot a stand-glone atamanve.)

Snontem Elfectivenass HODERATE (3-¢) =~ Thars is very Jow (isk 10 workars
ang tha eommunity from fugitive vapors during
construction due 1o fack of cttupisd buildings and
pepuation 1n1he ardz (a8 lony as cenditions remain
s0). Tha remediaton imeframs tor the mora highly
conaminaled TRZ Is astimatad 2t 8 years, but
sigrificant uncortainties afe present. The cleenup
umeframe is primariy besed on iho lima it wauld 1ake
grevndwator contaminants 1o flow {rom eno cuntain o
the next. The area betwesn the TRZ and the ceniniuge
wells wold requira 43 years. The downgradiont ateas
of thg piume would oo cleaned up 10 40 yoass,

MODERATE 1o HIGH (21 ~to addilicnal pamits,

beyond well ingtadalion permits, are required fee air
sparging.

‘mpiemeamabiity

Cost WODERATE ta RIGH (1-2)

« 82,200,000 present wonh cost
- $835,000 capital cost

- 80,000 - 200,609 annual C&M

- 3100,000 posi-closira cest

HODERATE (3:4) ~ Curren daia incicates a raiawvely {as,
romedizucn 1ime kkame 1cr 1he mora highty cantamiantad
TRZ: 8 yaers of pumping. The area between the TRZ and
the cantrifuge woils would requite 45 vears. The
downgradion! arazs of e plimo would be cleared Uz in
40 yoars. Fisks o warkers and e community cunng
consiruaion aie minimal since it involves wall, pizing, 203
equipmant instaltation only. P&T will not ggversely afect
downgradient aftenuation of ing sissolved zonteminant
plume.

RODERATE 10 HIGH 14} = A Nauonal Polivtan: Dischargs

Efminatieon Systam (RPDES) permit will 28 reguired 1o
cischarge trealad walar 1 a nearby surface water sieam.
The lacility alraady holds NPDES petmi foc an exsing
P&T systam, tharelore, this Is nat expeciad 10 ba d:fticait 1o
obrain. The air stripser will nead an air permi, Sinca tha
emissions are axpecied 10 ba vary [ow, @ permit waivet is
fxely. PRT systom componens aro ali readiiy availabio.

MODEAATE to HIGH (2-3)
- $2,400,000 present worh cox

- $340,C00 capual cest
- $80,000 - 220,000 annusal OSM
- $56,000 posi-closure cost

iPROVE - Implomentation would reduce tha clearus
time 'cf the posion of led plume south of tho TRZ from 40
yeass o 16 years. Tha overell time t ramediaten wou'd
te 20 ysars tased on t1e Bme {0 temadialo the erea
petwean ne YRZ and tne contnluga wolls. Rizxs 10
viorkers and he community duning corstruction are
rinme $inco it lnveives well, piping, and equipment
insiatiation only. Pumping will not agvarsely aitest
dewngradien® attenuation of the ¢issaived conlaminant
plume.

NO EFFELCT - The NPDES permit required for raatmen:
has elreacy been obiainac for the sysiem senving \a
exsting cantrfuge welis and the exracuen 1rerch,
Pumping system compenants ara &fl readdy avalable.

- B820,600 presont woth cost

- $200.6CQ capital cos!

- 531,000 - $61.0G0 ancusi O&M

- 535,000 posiclosuro cost

- $230,000 savings on ciner aits by redLeing overal
aleanup Hime

- $480,000 ret prasent worth cos!




TABLE 247

Summary of Detailed Alternatives Analysis for Site 4 Groundwater

RQD for Site 4 Soif and Groundwaler

Former NSWC White Oak, Silver Spring, Maryland

Non-Source Area Groundwater Alternatives

CERCLA Criteria ALT-1 ALT-2 ALT-3 ALT-4 ALT-5 ALT-6 ALT-7*
No Action ICs and LTM MNA ERD Air Sparging | Pump & Treat Mid-Plume
Extraction
Protectian of Human Health LOowW MOD MOD MOD-HIGH MOD-HIGH MOD-HIGH + T
and the Environment '
1 3 3 4 4 4
Compliance with ARARs ' NONE LOW MOD MOD MOD MOD-HIGH =
0 1 2-3 3.4 3 4
Long-term Effectiveness and NONE MOD MOD-HIGH MOD-HIGH MOD MOD-HIGH -+
Permanence
0 3 4 4 3 4
Reduciion in Toxicit¥, NONE LOW-MOD MOD MOD-HIGH MQOD MOD-HIGH +
Mability, or Valume
0 2-3 3 4 3 4
Shon-term Efectiveness’ LCW LOW-MOD MOD MCD MOD MOD +
] 2 2-3 3-4 3-4 3-4
implementability’ MOD MOD MOD-HIGH MOD MOD-HIGH MOO-HIGH =
3 3-4 4 3 4 a
Cos?® LOwW MOD-HIGH MOD-HIGH MOD-HIGH MOD-HIGH MOD-HIGH Net increase of
$400,000
5 2-3 2-3 1-3 1-3 1-3
TOTAL SCORE +
10 16-19 20-23 22-26 21-24 24-27

NOTES:

1 - Alternatives are ranked relative 0 each olher in each category with zero (0} the lowest ranking and five (5) the highest ranking. A nurnericat range is provided in parenthesis where significant

uncertainty exists,

2 - The ranking for cost s reversed: an assessed quality of Low Cost is equivalent ta the highest score of five (8).
3 - Alternative 7 is not ranked because it is not a stand-alone alternative and may be included with any other aliernative seiected except for Alternative 1. Including Alternative 7 would either
incraass the ranking of an alternative (+) or have no eflect (). While the present worth cost of Alt 7 is 680k, the reduction in overall remediation time would reduce the Q&M cost of the paired

alternative by $280k .
DEM-TABLE 2-47.00C
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Figure 2-1
SITE VICINITY MAP
NSWC - white Oak
MODIFIED FROM Silver  Spring. Maryland

BROWN & ROOT ENVIRONMENTAL, 6/12/98
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Extent of 1999
removal action

|SITE 4

© Monitoring Wells

BASE MAP FEATURES
Current Boundary of NSWC White Oak
1969 Boundary of NSWC White Oak
Army ALC Property (1998)
Roads and Paved Areas

Perennial Stream
" Intermittent Stream

Buildings and Other Structures

200 0 200 400 600 Feet NSWC -White Oak, Silver Spring, Maryland

or‘ Former Leaching Fields Or Leaching Wells - Site 9

(approximate locations from drawing QY901-87S,5D)

% IR site Boundaries (Approximate as per 1998 BCP)

/
Figure 2-2
Site Features
Record of Decision for Site 4
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©  Monitoring Wells T Figure 2-3
BASE MAP FEATURES v-*z Approximate Extent of Groundwater
Current Boundary of NSWC White Oak Plumes at OU-1

1869 Boundary of NSWC White Oak
Army ALC Property (1998) — —

Roads and Paved Areas - .
Perennial Stream Chiorinated VOCs >500 ppb

200 0 200 400 600 Feet Record of Decision for Site 4
— NSWC - White Oak, Silver Spring, Maryland

1 R

Intermittent Stream Chiorinated VOCs 5<500 ppb
Groundwater Flow Direction Explosives >100 ppb
Buildings and Other Structures Explosives 5<100 ppb
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" Current scenano is for surface soil and future scenarios ar for soil(surface and subsurdace sol combned).

" Surface waler and Sediment is f2om Paint Branch. Floral Drive Stream. Site W Swale, and irsby Progerty Suzeam.

Primary Chemical Potential |
Source of Release Transport Exposure Exposure Exposure Prima Seconda
N P P! pi ry
Contamination | Mechanisms Mechanisms Point Media Routes Receptor Receptor
Shallow Aguifer Ingestion, Future
Leaching/Oesorption Groundwater Flow On-site Groundwater N Inhalation, and +— ¢ Construction Workers/
— X ——py !
: I Dermal Absorption | Residential Users
. Bedrock Aquifer ‘ Ingestion, Future i
i roundwater halation, and Resi Users
l Dermal Absorption
. Ingestion, Currenl and Future I
Yooin Off-site | _____._ Groundwater | ... . Inhalation, and  |.----... » Residential Users
>
Dermal Absorption [
" Tingestion,
Surface™* __»| Bioaccumulation, Aguatic Organisms | Recregtional |
4 Water Bioconcentration from Paint Branch Users (Fisher)
Ingestlion,
Surface™ Dermal Currenl and Future
Water Absorption Residents }
k.
Discharge Surface™ _-n
1o Surface Water Water
Ingestion,
L e Sediment*s - »| Bioaccumutation, [ . Aquatic R Recreational
{ Bioconcentration Qrganisms Users {Fisher}
Ingestion,
Sediment™ Dermai Current and Future
Absorption Residents
_ﬂ Erosion "
L Inhalation of
Onsile o Ambient ! Volatite and Fuiure Construction Worker
Air Particutate Future Resident
J Volatilization/ i { Wind Emissions
Diffusion
Inhalatian of Fulure Site Workers
Offsite | Ambient | » Volatile and FutureTrespassers/Visitor,
Air Particutate Future Residents
Emissions
Inhaiation of
Onsite o Dust and Velatile and Future Construction Worker
Vapors Particulate Future Resident
Soil Disturbance! Wind Emissions
Excavation
Inhafation of Future Site Workers
Offsite e Dustand | Volatileand | FulureTrespassers/Visitor,
Vapors Particulate Future Residents
Emissions
Ingestion,
Direct Contact Site 4 Soil Exposed Dermal Future Construction Worker
L—» N > > N
with Soil Material Absorption Future Resident

Figure 2-5 {Sheat 1 of 2)

Concepiva: Site Modei {or Potential Human Exposures-RCD for Sie 4

White Oak. NSWC



Primary Chemical Potential !
Source of Release Transport Exposure Exposure Exposure Primary Secondary
Contamination Mechanisms Mechanisms Point Media Routes Receptor Receptor |
Inhalation of Future
. Arnbient Volatile and Construction Workers
Onsite . X
Air Paniculate
Vol.\ylilxmhom‘ Wing Emissions
Oiftusion !
! Inhalation of
[ Offsite . Amljlenl Vola‘;.ile and .o .-. » Construclion Workers
Air Particuiate
Emissions
Subsorface Soil [ Ingestion,
Oermal
Excavalion Exposing Dust and Absorpticn Future
The Subsurface Onsit Yapors Construciion Workers
b Resuiting in Direct Contact nsite
With Exposed Material and Exposed Ingestion,
Evaporation Material Dermal
Absoarption
Inhalation of
. Ambient l' Volatile and
---#  Onsite  feecoeeopf 0 TUEET peoesoes » .-
H Onsite Air Particulate
i ’I Volatilizations ‘IHV } Landfill Gas Migration | ---» Emissions Construction Workers
Ditfusicn !
H tnhalation of
[ . Ambiant Volatile and
.l Offsite } 444444 ’I Air } ----- ¥ Particulate
Emissions
Leaching/Desarption

(See Sail)

* Current scenario is for surface sol and future scenanos are for soilisurface and subsurface soil comkined).
** Surace watec 2and Sedimenl is from Paint Braneh. Flora: Dnve Sweam, Site W Swwaie, and Irby Property Steam.
Complete Pathway

—
ceeem

Incomplete Palhway

Figure 2-5 (Sheet 2 of 2}
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MARYLAND DEPARTMENT OF THE ENVIRONMENT

T 1800 Washington Boulevard e Baltimore MD 21230
LB 410-537-3000 o 1-800-633-6101
Robert L. Ehrlich, Jr. Kendl P. Philbrick
Governor Secretary
Michael S. Steele Jonas A. Jacobson
L1. Governor Deputy Secretary

May 18, 2005

Mr. David Steckier

Department of the Navy

Naval Facilities Engineering Command Washington
Washington Navy Yard, Building 212

1314 Harwood Street SE

Washington D.C. 20374-5018

RE: Record of Decision Former Naval Surface Warfare Center-~White Oak Site 4 Soil and
Groundwater, CH2MHill, November 23, 2004.

Dear Mr. Steckler:

The Federal Facilities Division (FFD) of the Maryland Department of the Environment’s Waste
Management Administration has reviewed the above referenced submittal. This Record of Decision
(ROD) presents the determination that in-situ enhanced reductive dechlorination with institutional
controls and long-term monitoring to address groundwater contamination, and soil vapor extraction to
address soil contamination, are necessary to protect human health and the environment at Navy
Installation Restoration Site 4, Chemical Burial Area at the former Naval Surface Warfare Center--
White Oak (NSWC--White Oak), in Silver Spring, Maryland.

In response to public comments, recent site data, and new guidance, the Navy and the EPA
have revised the preferred remedy for Site 4 groundwater. The Navy and the EPA believe this revised
remedy (in-situ enhanced reductive dechlorination, with institutional controls and long-term
monitoring combined with the continucd operation of the existing groundwater exiraction and
treatment system) will adequately and appropriately address Site 4 groundwater in a cost-effective and
responsible manner. The FFD of the Maryland Department of the Environment concurs with the
revised remedy.

www.mde state. md.us - TTY Users 1-800-735-2258
Via Maryland Relay Service

.zi Reeyeled Paper
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Table B-1
Chemical-Specific ARARs and Performance Slandards

ROD for Site 4 Groundwater and Soil

Farmer NSWC White Oak, Silver Spring, Maryland

Chemicals &

1o attalnment of Nalional
Ambient Air Qualily Slandards
and Emission Standards tor
Hazardous Air Pollutants.

40 CFR Part 50, 61

Relevant Media Requirement Prerequisites Citation ARAR or TBC Comments

Groundwater, Meel National Prmary Drinking walar source or {Safe Drinking Waler  |Relevant and MCL used as PRG (o Silo 4

residential water Slangtargs Ior maximum potental source Act (SDWA): 40 CFR |appropriate groundwarer.

supplies conlaminant levels (MCLs). 141 Nalional Primary

Drinking Waler
Reguiations, CERCLA
42 USC 9621{d)

Surlace water Waler Management Program  |Surtace waler CWA: 10 CFR 122-  [Applicable Only appiicablz so tong as groundwrater
approval tor shacl-lerm discharges 123 NPDES permil extraction and rcatment is eperating.
discharges and NPDES lac program
fong-term discharges.

Surtace waters of  |Profect and mainlain the Activities that wikl polute |COMAR 26.08, Applicable This regulation is applicable for remedial

e State quaity of surface water in the [the State's syrface chapiers Ulbrough 7 actions that may affect swsfaco water
Slate of Maryland. Ceiteria and|walars quality in the: State of Marykand.
standards for gischarges. Limitations and policy for antidegradation,

of the Slale's surface waler are 1o be
congidered,

Surface water Ambient Water Ouality Criteria)Activities that aftector |40 CFR 129 8C These regulations were used in the
established to prolect agualic [may altect the surface developmant ol PRGs for Site 4,
lite and buman consumers of  Jvates onsite
water or aquatic life,

Soil as a source of [Regulated suhslances ac nol [Polential exposure to CERCLA, EPA T8C Appligs at OU-1 whete contaminanls in

qroundvaater 1o exceed the aoH-to- groundwater Regicn 1 ABC tables, soll are alse present in groundwater at

conlamination groundwater pathway numeric and €PA soit- cancentrations above PRGs, Used lo
value throughot! the 50il screening gquidance deline soil PRGS for Site 4.
caluma. (EPASSAYR-94101)

Carcinogens in N (0 exceed media-specilic {Potennal exposure CERCLA, NCP Tec Usad to calculate sile-specific PRGs for

groundwater and  {eoncentration thal causes a 40DCFR200.430 Site 4 groundwater ang surface waler.

surface waler lifetima cancer risk of hetwgan (e}2)1(A)(2)
1in 10,000 and 1o
1,000,400,

Systemic taxicants |Not 1o exceed madia-specitic jPotential exposure CERCLA, NCP ¥aC Used to calculate sile-speciic PRGS lor

in qroundwater and |levels where people could ba AONCFRIC0A30Q Site 4 groundwater and surlace waleco

surlace water exposed by direct ingestion or {e)(2)(iHA 1)
inhatation an a daily basis
withoul appreciable risk of
delplenous eifects.

Air Emissions limialions related  |Air emissions Clear Air Act (CAA)  |Applicable Applicadle 1o trealment allernatives such

as air strpping. $0if vapor extraction, or
air sparging which invohlve air grnissions.

CAA - Clean Air Act

RCRA - Resouree Consdivation and Reedeory Act
CFR - Code tar Fedaral Dequlatans

SWA - Clean Watar Agl

EFA - .S, Envsrenmental Pioleclian Agency

ARAR - Apphicabla o2 elevany and aproprisle requiremeny

NPDES - Matonal Polkiamt Discharge Eliminaton Systam,
QSeA - Qocupatonal Sadety and Heilth Administration

CENCLA - Comprehnnsive Eavitenmental Response, Sempansataon, and Liabilly Act
SOWA - Safe Drinking Waler Act

BMCLs -
TBC - Ta ba consutescd

Secendary Maimurn Gonlarminan| Levers




Jable 3-2
Location-Specific ARARs and Performance Standards
ROD for Site 4 Groundwater and Soil
Former NSWC White Qak, Silver Spring, Maryland

siles. 40 CFR 6.301 (a)

Applicability
Localion Requiremant Prerequisile Citation Delermination Comments
Federl Location-Specific ARARS
Historic Sites, Buildings, and Anliquitles Act’ S S & R R S o T R : : j
HISWCaT SEEs Aunid unZesradle IMEECIS on lantmarks., Areas 8¢ ted a5 hawne 16 USC 461-457 T3¢ cqulalions ase ¢ £ cansBeied In sHuAlons whers

(empdizi aclions may adversely aliect any historicai siuciures

|ocale-a <N Sne d, Na hlslornc si(es have oeen idennheo‘ in :he area cl Sne 4

of cdnes walel pudy

atfect sit ams &-‘ela’\d*
& or

LAnNer watef

. Any sclien

Laken SROLG p(o'em ﬁsn or w..cﬁt»'e

6 USC 882
16 USC 742a;

aStoany that mediies & stream o1
other water aody and affects tisn

Endangersd Species Act'ol 1973; : : R : R e S EEA
ICraicy hatna vgon ACUDr IC CIRGENE e*:fangerea \pecres or .nu,a'ez‘ a .,pec.es Determination of rarmiul glfecl upon {16 USC 1531 Patentially T‘ﬁwere 5 0o ewdEFCe-GV le eral cn:m"gered Fiant and animai species iocales al
whioh enzangered inchiding cansulatien wi the Depanment of the Inteiar, engangered qar thréatened 16 USC 1538(a): appicable Vhite Oak.
SRS OF hieaened Reasonabie mitigaiion: ant enhancement measures must te SpECIes Gf eir nabilat by SO CFH 81, 225, 402
Spec.es depend, l2Ken, inCluding kve peepagakan, ranspantaton, CGNJuLting S cal assessments,
2nd natnat scquisiion 4nd improvemeny, where approciale.
Fish and Witdlife Coordination ACt: Fieh and Wildliie Impravemant Act of.1978, Fish and Wildlifa Conservatlon Act 85 1980: 0 i i e i e : L .
Aea affectag streams Provides protecticn tor aclicris Lhat wouid agversiy Oiversian, channeing or oter 18 USC B8Y; Aooicakie Response aclions Wik iNSCrporate praizclicn aganst

any 3rea water oody, wellanas, of ceelecied reolds.

cr valgite 16 USC 2301,
50 CFF 83
ental Policy Act and E live Order 11990, Proteciion of Wet

AClGn 1 uriize tae dasituction, 195, of gegracaion of ‘Wetlancs as aatines oy txeceive sGCFR &, Potennhaky Tras ceguANnn te an ARAR Ior activihies oeeuirng 0 areas tha
wetlands, Wetiards of pnimary ecaiogical significance must Croer 11950 Section 7 Appendix A, exelogiog 2pEicEgie mee! the de! ¢ 1 weliand. Remedai actvilies must minimize
76! b2 @ligred so thal ecoiogical systems i e wetands Sectons §a)2), e CESiruclen, WS, of Sagradatsn ¢f ihe <.
2rg unrgascnadly gisldrced. G{ax4), E(a)e).
20 CFR 6 302
Clean Vater Act, Section 404 R g S . 5
etand The degradabnn Secticn sequires degradaiion ¢f ch'rbCl cn ol Véetland as defined oy Executive 20 (‘FR 23040 TBC Wetlaags ane cavigacle waless are zresent in In¢ viginiyy of
weliands and clrer aqualic siles oe aveiced 1o the extent pos Oider 11990 Secuon 7 L0 CFF 231 Sie 4. Hemeniat actvatas wil: comgiy win the
1231.1,231.2, 1his o€ ine Ciean Water Act

Dredged or ki matenal must not oe gischarged o Nvigadie 25317,.231.8)
waters il ihe activity. conndutes io 1R vinlatinn of Mandand
water quality standards: CWA See. 307: jeopardizes
eadangered or threalened species: ar wlales requirements
ol the Telie 1 of the Marine Protecien, Research,
ant Sanciuanes Act od 1972,

Sudece Waler Ambienl Waler Guatine Crienz estzbished o protect aguatic Activilies that aliect of may affect S0 CFR 123 T8C Trese reguiat:ons were uied it ine deveiepment of the PRGS Jor QUA1
ile ang numan consumers ¢! waler dQudllC fife. e sx_r!..co’ tater cnailte

Rmuzca Conservation ang Hecavery Act (RCRA) : ; B : : i 5

lO{}year Hazardous waste TS0 faciiy musi be designed, conslructed, RCRA hazazcous wasie, 40 DFH T8C Perions of Site 4 are vathin the 100-year 0o 26nes. Mowaver, 3E10NS are no
<peraled, and mamnaines 16 avoid waanout. treatment. sterage, of dispasai of 23418 (0} expected to nvelve hazasdous waste. This wouid be TBC 0t neanazardous
hazargous wasle. wasw‘
Executive Order 11988, Protaction of Fleadplains o S L S E .
. tean fiocdpiain Actions teken shoulG avodd atgverse effects, Arlign thal wil cgouina 39 CFR G, TBC Partans of Sitg 4 are valrin e 100-veas oot 20tes,

e

e potental harm, reslere and presensd
rawrel entf ceneficial values.

Baaspiain, re., iswiands, ang
reiawvely fiat areas ag;orung
inlacg and coasial walers and (a2}, Bia}(Oy
oiner Eosd-prene areas. <D CFR 8.302

Appendix A; excluding
Sectans §e)3),

irerefcre requIMiTents of [as (egutalian are 1o te consizgied lor
any response actions 1nar mighl welve Ine use ol nese
areas.

and Ead

ed Sp

State Location-Specilic ARARs

Cal nasitat vpon

h endangered

Raquires actic
soecies and b
Constiuskicn of oiher 4
e iRgfizeng 0f edher

1 Lonaﬂ ‘e erdzngereo of thicalened fish

0 varieh they depenc-on

£35 may not regeee
B sunaval gr fgoovery o
in (0wt Dy redusing Ihe (Rpreguetion, Numbers o J:sinoulicn

aiisied species

COMAR 0€.03.08 Potentaliy

agpicatle

Determination of cnaccepiabie
inpact wpon endangered or
realened speties or i85 natite

Page 10t 3

Trere s no evidence-0! slate of legerai endangered & threatenad plant and
M SEETeS ed wilnis White Cax, cased on inquiies o the Mansand
DNR. These regulaticons ace appheatis il \nis situation cnanges




Table B-2
Location-Specitic ARARs and Performance Standards
ROD for Site 4 Groundwater and Soil
Former NSWC White Oak, Sitver Spring, Maryland

Location

Requirement

Applicability

Preraquisite Citation Determination

Comments

hrant d and End:

Of alisted specieg & slhamiss acversely &llect the species.
3 Foh Sraces e —=

(Critical hanitet upnn
which endangered
o rucalened Lsh
cepend.

SpECIe

Requires acton G consene endangesco of
threatenad hish scecies and the crlicat hatiats
they depaend on.

Detesminaticn of e¥ect ugan COMAR 08.02 12
enazngeres Of [NIEatenec

150 specias 5f s habitat,

These regualions are apghcalie § (@Medial ACHSTS May Ropacaize

o

fish goeoies at White Dax.

angersd

reaienee tish sgecies Cuwerty, there are no legere or slaie encengered

Fish and Fisheries Tille 4

Regusemens 1o CCNSeve sgecies of Nish for uman

ion of ellect upen Apgchkeabie

Fishergs, locauans Dezenm Annciaieo Code of Fish species innabit Paint Branch, If respense zeuens
WG SEEC:eS enjQyMmeni, fOr scienliic purposes 2nd o ensure | fish species or its hawtal, Manyans Title 4 1 I iS Ulie are appic
ot fish exist DpEluanadn 33 yaakie Companents of iner eCosystems.
ildlite Titie 10 o e L R R [ s ; i : g
Arzas nhahiled Reguisements to Congenve soecies of widife fer human Determiranan of eltect upon Annotated Coge ¢l Applicabie
by W enaymernt, for scienthe purpsses and (o ensure ey wildlite spacies or ns hasdal Manitans Title 10 alfect ihese s2ecies, the requirements o
PEPEILAUEA 45 wAlie COMPCNENS ¢f their ecasysiens
[Nonlidal Wetlands Bratection Act; Maryland Nontidal Wetands Peguialions , T T i
Noetianc Provides requlalions for aclivines ©n or near ricnhidal wealzrnds Actvities that il otou! onof COMAR 28.23; Apglcabie Nomtda: wetiands are present at YWhite Qak,
(@n area that s mundated or satuiated by surface wate: or NeAr sontaal wellzndgs. Anaciateq Code cf
Qreund water al a frequency and durs ulheiend o suppon, Marnyiang, Tite 3,
a&nd that ender nomal Gindunsidances Soes suppor, a Code of MO, Tibe 8-1201
fegvalence of vegelznon typically adapied 1o le in satwraled
s condiions). Musl solan a pesmit iom e Stale in cadar o
SONGUCE cantan requizied 2Cvities 1 a nontidal wetiand, o
N a tuller ¢f an exganded culler
Wetlands and Riparian Righls: LT o : i .
Wetanas Renquiternenis to presenve wellands and prevent I Sesiruelion; Actvikizg tal can affect the Ametated Coge of ALpicanie Weliznds (figal and nontidal) are presant ol Waie Jak.
requites a loense far &ozdging or Hikng of weliands, megrty of wetiands, such as Maryiano Tile 15 The reguerements of MEs tille are appiicagle 1oy any response
aregging or fikng. actions that may allect the inlegrity of these weliangs,
iConstruction on Nontidal Waters and Floodplains' ST . g : EE) : R : :
Fortdal waters and Pratec! and mainiain nentidal watenvays and'o: Stete of nies that altect nonlidal COMAR 02.02.03 Polentaly ANy remesial actons aveiviag Aiteranda 10 the sireams Sousding OU-1
fioasplans taryiana Hooagians must iaiow hess reguiations erwdys and fioeselang Apglcatie or licogplains (i ding tesmpsrany consirucliony e subec! o these

Water Pollution Contrel Law:

récuiremens.

:ehas elfeclive Grograms and provices

Activilies thal will poiluie the COMAR G, Pans

ot ine State

State of Manyang  Criteria 2nd S1andacs for Giscnarges
kranaticns and patiey for anticegradation of the Siate's imitations

surface watess of the state. Chrapters 1-07
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Location-Specific ARARs

DAON ine Qita A 2,

awve IoT S s Gt

Former NSWC White Qak, Silver Spring, Maryland

B
nd Performance Standards

v Catl

o a
(o] ang Sou

Applicability
Localion Requirement Prerequisite Cilalion Delerminalion Comments
for antidenragatien of ine Siak
Bler Managemant ; LT A e L R SR

Mater resources Provides for Ihe censervation and prelection of the water Actvities ! aileay (ne water COMAR 26.17.01 The design tor the remedial actions il ncoperaie he reguirtements ¢!
! the Stae resourcas of the S1ale by (equang taat any lang-ci , resourges o the State. COHAR 26 17.02, this reguialan.

Qracing, or cliter eans didlurdances requis® an e;0%0n- and Annotates Cooe of

T e 2ng Tile 4
3 16 pieven Cltsie sedimentaion and mainian curant

Sie ConGions.
IARARS - Applicabie of elevan: and appropnate requirements, EO - Execy DOider
RCHA - Resouwice Cansesvancn ang Reccvery ACL FR - Faoer2! Register,

Regulations. HWCA - HMararices Wasie
N Vater AR USC - Unilea Stetes Code.
QON - Depanment of Navy. TEC - Ta Be Consigerad.
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Table B-3

Action-Specific ARARs and Performance Standards
ROD for Site 4 Groundwater and Soil
Former NSWC White Oak, Silver Spring, Maryland

ARAA
Action Requirement Prerequisite Citation Determination Comments
Federal Aclion-Specilic ARARS
Resource Conservation and Recovery Act (RCRA) 42 USC 6901 et seq.”
Onsit2 waste Waste generalor shall getermine il waste 1s Generator of nazardous 40 CFR Applicable Applicabie for any operation where wasle
generation hazardous waste. wasle 262.10 {a), is generaled. Remedia! alternatives for Site 4
262.11 may genéeals contaminaled \wasies,

Hazardous waste

Generatof may aceurnulate hazardous wasle on

Accumulale hazardous

40 CFR 262.34

Potentatkiy

Il waste generaled at While Qak is determined

ccurnulalion sile for 90 days of [ess or musl comply win wasle. applicable 1o be RCRA hazardous waste, any storage of the
requiremants (or operaiing @ storage faciliy. waste will nol exceed 30 days. Accumulation
of hazardous wastes onsite for longer than
90 days would be subject to the substantve
RACRA requirements for storage faciliies.
Hecordkeeping Generalor musi keep records. Generale hazardous 40 CFR 262.40 Potenliatly Manitests will be maivained for all
‘wasle. applicable ofisite shipmenis of hazardous waste.
Excavation Movement of excavated matenals 16 new Materals containing 30 CFR 268.40 Potentially Applicable 10 disposal ¢of sod Lo & new
locanan and placement in or on land will Wigger RCRA hazardous wasles applicabie lacatcn ang placementi in or oA fand conlaining
land disposal reéstrictions for ihe excavated subjesct o [and disposal langd-Gispasal-restricted RCHA hazardous
waswz of closure requirements for the unit in resliiclions are placed in waste. The wasies generated from response
which the wasle i being placed. ansther unit aclions at White Oak may be RCRA
hazardous wasies.
Sate Brinking Waler Act
iActions that allect Promulgaiss Natianal Primary Drinking Water Agtions that affecl 40 CFRE 141 Aelevant and Trnese regulanans are ARARS for

name and identilicatiun number {technical

name} and COT\S[QHQS‘S name ard adaress.

denking water suppty Standard Maximum Contaminant Levels (MCLs) drinking waief supply appropriate remedial actions at QU-1 that alfect the
groundwalter.
U.S. Department of Transportation, 49 USC 1802, et seq.*
Hazardous No person shall represent thal a container or Interstate cariers 49 CFR171.2{(k Polentially Olisite ransporl of hazardous materials mus!
Materials package is safe unless Il meers the requirements of transporling hazardous applicable compty with both substantive and adminislrative
[Transportation 43 USC 1802, el seq. or represent thal 2 wasle and subsiances by requirernents.
hazardaus material is present in a package motor vehicte. Transporiauch
¢r moter vehicle if iLis not. of hazardous material under
contract with any depanment
al the executive branch of
the Federal Government must
tollow 1his regulation,
No parson shall unlawiully alter or geface labels, 49 CFR 171.2{(q) Potentiaily
placards, or descriptions, packages, containers, apphkcable
or motor vehicles used for wransponalon of
hazardous maleriais.
Hazardous Each person who offers hazardous material far Person who alters 48 CFR 172.300 Patentially To be delermined. Offsits ransport of hazardous
Materials transponalon of each carrias hal iranspors i hazardous matesiai for applicable materials must comply with both subsianuve and
Marking, shall mark each package, container, and vehicle (ransportation; cairies adminisiralive requirements.
Labaling, and in the manner required. hazardous malenal; or
Placarding packages. labels, ar placards
hazardous material.
Each person cliering non-bulk hazardous malerials 49 CFR 172.301 Pclentiatly
for ranspertation shail mark the proper shipping applicable
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Table B-3

Action-Specific ARARs and Perfarmance Standards
ROD tfor Site 4 Groundwater and Soil
Former NSWC White Oak, Silver Spring, Maryland

constraclion

CONSIrUCHON Of d SyStem necessary to
control starmwater.

activites

ARAR
Action Requirement Prerequisile Ctlation Determination Comments
Hazardaus Hazardous malernials far transpontation in bulk Person who offers 49 CFR 172.302 Potentially To be cetermined. Olsile transport of
Materials packages must be lateled with proper identitication hazardous material for applicable hazardous matertals must compiy with both
Marking, (ID) number, specilied in 49 CFR 172,101 lable, rranspotatian: carries substaniive and administralive requiremenis.
Labaling, and with required size ol printl. Packages must remain hazardous malersial, or
Placarding {cont.} marked unlil cleaned or relilled wih material packages, labeis, or placards
requiring aiher marking. hazardous rmateriai.
W package marked with a proper shipping name 49 CFR 172,303 Potentially
or 1D number may be olfered for wanspon or appacable
lransporled unless the package conlains (he
identilied hazardous rnaterial of i1s residue.
The marking must be durable, in English, in 49 CFR 172.304 Potentially
conlrasling ¢olors, unobscured, and away irom athers appiicable
markings.
Labeling of hazardous mataral packages shall be Person who offers 49 CFR 172 400 Polentiaily
as specified i the lisi. hazardous mateital for applicabie
wransportalion; cacries
Mon-pulk combination packages coniaining liquid nazardous material; of 49 CFR 172312 Fotentially
hazardous malertals musl be packed wilh closures packages, faeels, or applicable
dpward, and marked with 2:1ows pointing upward. placards hazardous
materal.
Each bulk packaging or transport vehicie containing 49 CFR {72 504 Poténtially
any quantily of hazardous maerial musi be applicable
placarded on each side and each end vilh the
ype of placards listed in Tables 1 and 2 of
43 CFR 172.504.
I State Action-Specific ARARs
Maryland Hazardous Waste Regulations
Storage, treatment Regulations and procedures for the Handling of hazardous COMAR 26.13.0% througnt  |Potetially Any hazardous wasie lound Guring sile
lor disposal, and identitications, listing, ransporiation, wasles COMAR 26.13.04, Applicable remediation will be disposed of ¢llsite accarding 1o
Rransportation of lrealment, storage, and disposal of hazardous Annoared Cade of regulations.
hazardaus wasle wasles must be met. Maryiand Tille 7
Any residues or by-praducls from treatment
syslems that are hazardous must be
disposed of progerly.
Sofid Waste and Water Supply Regutations
E.(ell Construction Specificatnons for well conslruction and abandonment COMAR 28.04.05 (A&D); Applicable The requirements of lhis regulation
nd Abandonment mus! be mel. Also provides a mechanism o pravide the COMAR 26.04.04 are applicable to the response actions
State of Manyland with & database of existing and abandonsd at White Oak il moniicring wells have w be
wells. Permits are required for well construction, installed or abandaned.
Stormwater Management
Design and Regulalions requite the design and Cesign and conslruction COMAR 26.17.02 Applicable The remedia!l action will incorporate

measures 1o control and manage
slormwaier as necessary.

Erosion and Sediment Controi

Page 2 of 3




Tabie B-3

Action-Specific ARARs and Performance Standards

ROD for Site 4 Groundwater and Soil
Former NSWC White Oak, Silver Spring, Maryland

L _ _________ vonner NoWL WIilte Vak, <llver opring, wvdrylanc =~~~ _ _
il Action Requirement Prerequisile Cilation Comments
Land cleaning, grading, (Regulations reguite the preparation and Land clearing, grading, COMAR 26.17.01 Applicable The remadial action will incorporare
and earth dislurhances implameantaton of 2 plan o controt erosion and earth disturhances he stangdards required {or ¢leanng
lurbances ) o controt ersiar nd earlh disturbances ha standards required for ¢leanng,

also eslablished.

and sediment for activities involving land
clearing, and grading and earth disturbances.
Erasion and sediment conict oriledia are

grading, ang other eacth disturbances,
including compliance with county and
municipal 2esion and sediment control
ordinances, and the Commission's

erosicn- and sedimentanon-coniral reguialions.

Maryland Drinkiog Waler Law

ACuONns thart affect Frovides that the State has |

ne pnmary eniorcement

Aclion causing poliution o

COMAR 9.04, Paris Helevant and appropr|

This regulation may be an ARAR for OU-1

aclvilies may not exceed 30

the healln, weilare, and propery of
the people in the State of Maryland. The
maximum permaied levels for construction

dBA duriang

\he day and 75 dBA dusng night.

268.02 03.02.03A,
Annctaled Code of
Maryland Tide 2

istate dnnking water sponswbtllty tor grinking water standards under drinking water supply 401-413 activilies that affect waler quality are conducled.
1tha Fao, ral b nnb.nn WMiarae Aot
thg Federa! Sate Drinking Water Act,
jOccupatianal, Industrial, and Residential Hazards
N, Limits gl on the levels of anige I Antine lnod will nomcrats TOOMAD 28 N2 N3 NSA (9 Arnnlinakla Ouning sde ermadiation work
gl is gel on the levals of ngise must Action thal will gansrale COMAR 26.02.03.024 {2} [Applicable Ouring sie rermediation work,
*\]eﬂe!alp oS be mel; these limits are protective of neise and B(2), COMAR 1he maximum alléwabtie noise levels

will not be excaeded &t sie boundanes.

Air Quahty

AClONS that invoive
2MISSIONS 10 dir
construchion acuviies, venls,

Remed

AA C]ean »\rr Act
RCRA - Resource Conservaton and Recovery Act

CFR - Code for Federal Regqulations

ICWA - Clean Waler Act

DOT - U.S. Cepartment of Transportation
EPA - U.5. Environmental Protection Agency
it

Provides ambient air quality standards, general emissions
slandards, and restriciions far air emissions irem

and treaiment technologies

such as ingingrators, Also ingludes nuisance ang odor

conlrol. Consiruction aclivilies may emil particutale matter
into the arnbient air
reqguiations.

fal activities must {oltow

Actiens thai invoive
emissions 10 air above
spectfic imits.

COMAR 2511 Applicable

wﬁﬁ:@%
1eacings o 1genlily general calegones of po{emlai AFPARS, SQEC]NL polenual S arg adgdressed n the 13able oelow

May apply 16 aWsirigpers, SVE, of
air sparging ailesnatives.

FN{wlgSada) ANeabmeal Dailvaar MNionkmoran Slinvine inn Quctosm
NPDES - National Pollutant Oischarge Eliminaiion System
QSHA - Occupational Satety and Heaith Admimsiation

53ch heading

CEACLA - Comprenansive Environmental Response, Compensation, and Liabiity Act

SDWaA - Safe Drinking Waler Ac

t

SMCLs - Secondary Maximum Contaminant Levels

TBC - To de considered
USC - United States Code
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Appendix C

Transcript from Open Discussion at Public
Information Session for Proposed Plan,

July 8, 2003
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FORMER NAVAL SURFACE WARFARE CENTER
MONTGOMERY COUNTY, MARYLAND
PUBLIC MEETING

to present and discuss the proposed plans for Installation
Restoration Sites 4 and 7

A public information session on the above-entitled matter
was held on Tuesday, July 8, 2003, commencing at 6:00 p.m., at
the Sheraton College Park, 4095 Powder Mill Read, Beltsville,

Maryland, chaired by.

WALTER A. LEGG/U.S. NAVY Engineering Field Activity Chesapeake
RAB Co-Chailrman

APPEARANCES

BRUCE BEACH / US EPA

SCOTT MacEWEN / CH2M HILL

SCOTT NESBIT / Tetra Tech NUS

MARK CALLAGHAN / MDE

GARY IRBY / White (Qak RAB Member
TONI WALTER / Neighborhood Resident
BARBARA MEDINA / White Cak RAB Member
PAUL Del,LEQ / White Qak RAB Member
DENMIS BROUD / NTEU

HALL CRAMNELL / White Cak RAR Menber
PAUL MEYER / White Cak RAB Member

PROCEEDINGS

MR. LEGG: Okay. T guess we’'ll get underway. Those folks here
know me, Walt Legg with the Navy. And this is a meeting to
present the proposed plans for Installation Restoration Site 4 and
Site 7 at Former Naval Surface Warfare Center at White Oak. The
members of our Base Realignment and Closure Cleanup Team, nyself,

Bruce Beach with EPA; Mark Callaghan with Maryland Department of
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Environment; Bob Ridgway with Identix representing GSA; Scott

MacEwen from CH2M H1l1l; Scott Neshit, Tetra Tech Nus;

PRESENTATION OF SITE 4 PROPOSED PLAN

{NOT PROVIDED HERE)

MR. LEGG: And also you can call me at anytime (202}
665-~0061. 2and that’'s the end of the presentation on Site 4. So
we’ll open the floor to questions and comments.

MR. IRBY: I have some comments. (Indiscernible) the
slide on page 13, the full map.

MR. MaciEWEN: Can you speak your name too, sc we get it
on the --

MR. IRBY: Gary Ixby.

MR. NESBIT: Sir, excuse me, Mr. Irby, which slide did
you want to sea?

MR. IRBY: On page, let’'s see, it‘s 21.

MR. NESBIT: Slide 217

MR. IRBY: No, it’'s on page ~-

MR. NESBIT: There’'s a little slide number in the corner
of the slide.

(Discussion off the record.)

MR. IRBY: Can I come up Lhere?

MR. MackEWEN: Yes.



1M

MR. IRBY: I have some problems with this. You talk
about the, it’'s a risk to White Qak tenants. Or as you pointed
out contamination’s here and it’'s coming down this way.

‘ﬁR. CABLLAGHAN: That’s correct. Exposed TCE, PCRs, all
those contaminants coming down this way.

MR. IRBY: Well, White Cak is c¢lear up here. So
obviously there’'s no risk te the White Oak people. The Adelphi
people who live down here in the c¢ontamination there is risk.

MR. CALLAGHAN: Excuse me. Where you pointed initially
that's at White Oak, that’s not White Oak at all.

MR. IRBY: This is not White Oak at all Qown here. This
is White Oak up here completely away from any contamination
according te this map.

MR. LEGG: When we refer to tenants, we are actually
referring to the central tenants within the perimeter of the
former base.

MR. NESBIT: People that occupy and work within the
former government property or the government property, the
property owned by GSA, owned and managed by GSA or cwned and
operated by the Army.

MR. IRBY: Okay.

MR. NESBIT: That’'s within -~

MR. IRBY: Then the next thing down here is the risk to
the surrounding community. Well, down here there is risk. This

is in the surrounding community. This gentleman said that Paint

3



10

11

12

13

14

15

16

17

18

19

20

Branch is a natural boundary which is down here and there are
people living, myself included, within this contaminated area. So
there is risk to the community. Also, according to this map, I
haven’t seen this map before. But it’s been clearly established
that Charlton property is contaminated. The well there, our well,
our creek, the creek on the Fred Stork Nursing Home, but this
contamination comes back in behind all these houses on Pleasant
Acres and the nursing home, DelHaven Nursing Home. I hadn’t seen
the contamination back in that area before. Have those people
been notified that this property is contaminated?

MR. LEGG: That will go to the existing surface-water
stream there. The groundwater contamination 1is not going to go
beyond that stream. (Indiscernible).

MR. IRBY: Well, this is the baseline on (indiscernible)
Right?

MR. LEGG: Correct. That's the baseline.

MR. IRBY: And these people that live in these houses
own property back to that line.

MR. LEGG: Again, this is an indication of the
groundwater {indiscernible). The surface water is not something
(indiscernible) that’'s exposed.

MR. IRBY: Well, saying there’s no risk te the community
is not true. That there’'s besen risk to the Charlton’s, my family.

MR. MacEWEN: Scott MacEwen with CH2M Hill. Wwhen you

say risk, we’re talking about risk here, risk that’s as defined by

4
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EPA as a risk to humen health and the enviromment. A risk study
was c¢onducted on the surface water that you wmay be exposed to.

The surface water that runs through your property and on the Stork
property. &and the riaisk from that surface water to human health
and the environment were found to be within acceptable limits,
below what EPA considered a risk.

MR. IRBY: Well, I thought the risk -~

MR. MacEWEN: And no one 1s drinking the groundwater
that 1s, or had in the past drank groundwater that is considered a
risk.

MR. IRBY: We think that Charlton drank the groundwater.
We den’t -~

MR. MacEWEN: My understanding is --

MR. LEGG: The greoundwater as far as we can tell, all of
our sampling has indicated that any groundwater that you drank
from your well was not contaminated above any drinking water
levels.

MR. IRBY: That’s been tested.

MR. MacEWEN: Well, we haven't found contamination in
the bedrcck in wells right next to your well.

MR. IRBY: Historic surface water was 1.2 parts per
billion. That’'s way above EPA standard of 50 parts per billion.

MR. MacEWEN: I’'m not familiar with that.

MR. LEGG: I'm not sure that you're right.
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MR. IRBY: Right back at the seep that was in the creek
at the Charlton, and the Fred Stork Nursing Home was 200 parts per
billion for a long time.

MR. LEGG: Right at the seep we had detections of I
think it was up to about 200 parts per billion of TCE. Let’s see,
just downstream you'll see (indiscernible) considering below it.
Also water is (indiscernible) surface water quality standard, not
a drinking water standard. And we’ve anticipated and used that as
a (indiscernible).

MR. IRBY: I‘m not at all comfortable with this there's
no risk to the surrounding community.

MR. CALLAGHAN: Yes, Mark Callaghan, MDE. I guess the
thing to take away from this is there is, it is going slightly off
behind your property. But there are no residential wells that are
{indiscernible). So what I'm saying to you is that they’'re saying
that there’s no risk to groundwater at the moment. There’s no
risk at all because nobody is drinking that groundwater. Nobody
is going to drink that groundwater or the {indiscernible) near
future.

So by the time, they’'re going to clean this up. There
are no residential wells that people can use. Nobody has access
to the groundwater. You’'re not going to drink the groundwater.
Nobody else is going to drink the groundwater from now until a
very long time in the future. So that’s basically what we're

saying that there’s no risk to residential exposure to groundwater

J
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or contaminants or to the public because nobody is drinking that
groundwater. It’s way below and everybody’s connected to WSSC
public water.

MR, IRBY: That’'s mot true,

MR. CALLAGHAN: We're saying, what we’'re
(indiscernible). AaAm I correct?

MR. IRBY: Has the Navy checked to see if there’s other
wells in the area?

MR. LEGG: We're aware that that there are drinking
wakter wells in the area, but they’re outside of the extended
design. They will not be receiving water from this site.

MR. CALLAGHAN: So the next best thing you can take
away, it’'s the groundwater, nobody has access to it. So your
family, nobody’'s family is going to be affected by that
groundwater because nobody’s going to be drinking that
groundwater.

MR. IRBY: We have dranked that. Will it affect Che
city water?

MR. CALLAGHAN: Well, T don’t want to go into comments
on that or anything like that. But what I‘'m saying i3 now I’'m
saying there’s no risk because no one has access to the
groundwater. You don’'t have access to the groundwater. Charlton
doesn’t have access to the groundwater and nobody’s going to be
putting a well anywhere near that for a very long time in the

future. So that may help to relieve some fears that you have
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contamination that 1s coming over the public line in the
groundwater. I hope I've answered your question.

MR. IRBY: You answered it hut it deoesn’t solve my
concern.

MR. CALLAGHAN: We say that there’s no risk, Well,
again --

MR. IRBY: Maybe at this moment there’s no risk. There
has been risk and that’'s not indicated in this at all.

MR. LEGG: We've been unable to determine the
(indiscernible} of this. All our indications are, our
investigations have indicated that at least going back as we can
ascertain it did not pose a risk. It did not, I should say, it
did not pose a risk cutside of the accepted (indiscernible) as
determined by EPA. We don’t know (indiscernible) drinking water
from your well and again, we studied that multiple years.

MR. NESBIT: I mean for the sake of, Scott Nesbit of
Tetra Tech Nus. Just for the sake of getting through this, I mean
we're here to talk about the currenk conditiocns and what’s
proposed to mitigate pricr releases, existing contamination. What
happened in the past, we really can‘t, I don’'t think anyone here
can speak of orxr reall? need to get into as part of this proposed
plan.

MR. IRBY: Qkay. I just wanted to point out a few

things that are of concern.
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MR. CALLAGHAN: Dr. Irby, your concerns are being
recorded and I guess we’'ll include them. They're being recorded.

MR. BEACH: They'll be in the record of decision.

MR. LEGG: Ms. Walter, you have a question?

MS. WALTER: I'm just not clear. T just need
clarification. I know that you're going to use the
(indiscernible) the utilization process and as part of the clean
up”?

MR. LEGG: Corxrect.

MS. WALTER: That is part of what you're planning to do?

MR. LEGG: Yes, we're planning to continue the existing
treatment system and incorporate the new system.

MS. WALTER: Where you inject that it comes out into the
air and stuff?

MR. LEGG: That’s right. You pull the groundwater up.
You run it through a machine that blows air. The water goes down.
The air comes up through it and it volatizes the contaminants out
of the water.

MS. WALTER: Now, how, can you just describe to me how
the air gquality will be monitored with regard to that?

MR. LEGG: As part of the design process we'll be going
through and determining the necessity for {(indiscernible)
monitoring. ({(Indiscernible) you can if vyou want, but historically

what we have planned, the levels are so low that the resultant air
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from the stripping process would have a maximum potential
contamination that=s probably not even detected.

MS. WALTER: And is that the case that there are any
other contaminants that are there would they also be placed into
the air and would the levels also in that case be known?

MR. MacEWEN: This is Scott MacEwen, CH2M Hill. As part
of design process that Walter said, we would determine all the
contaminants that are 1n the water from the wells we’'re golng to
be extracting and what'’s going to be going into the air stripper
and what will be coming out of the air stripper in the air, and
what will be going, still be entering the water stream. And we
have to make sure that those things that are still in the water
are going to meet the water dischaxge criteria. But that surface
watexr there may be some contaminants that can’'t get stripped out.
But make sure there=s low enough concentrations that they=re not
above the certain criteria.

And the ailr, the same thing, we have to determine what
kind of mass of organics are going toc be going into the air,
cocmpare that to the federal or state criteria. In other words how
much pounds or grams of volatile organic¢s you can pukt into the air
over a certain period of time. And we’'re below that, we don’t
need to treat it. If we’re above that then we probably need to

run it through carbon absorption to collect it hefore 1t‘s given

off to the atmosphere.
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M5. WALTER: And will that be continually monitored then
or how will that be?

MR. MacEWEN: It will be monitored by the concentration
in the water. 8o you assume that 100 percent is removed.

MS. WALTER: Oh, I see, okay.

MR. MacEWEN: It will be sampled, the water coming in
and out of the air stripper.

MS. WALTER: I see.

MR. MacEWEN: And typically it is not even close to what
the alr quality criteria are,

MS. WALTER: Okay.

MR. IRBY: One final comment about the future. You're
talking about a goal of 22 vears to clean up of the boom, I guess,
the groundwater and surface water? Is that --

MR. MacEWEN: Well, if the groundwater is cleaned up, it
won't be any addition to the surface water. So the surface
water’s going to follow, vyes.

MR. IRBY: So you're expecting that to take 22 years?

MR. MackEWEN: Well, the 22 years is for, let me put up
the picture. It is different time frames for different parts of
the program. For instance, the amount of time that the driving
factor 1s 22 years. It was based on modeling, contamination from
here not being contained by the wells in thiz area, moved out of
thege wells. So after say 20 vears, now most of those will be

cleaned by {(indiscernible) is some contamination in this area. So
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it hasn’'t reached here yet. The time it takes for the groundwater
to move from the low part of this trench to this stream down here
is less than that and I can’'t remember what the number is, but you
know, somewhere in the teens. T mean that’'s what the mocdel shows.
But as far as the surface water and through the risk assessment
the concentrates in the surface water don’t show a risk from any
scenario, you know, ilncluding children playing in the stream or
the risks have been tossed up for exactly what the parameters are.
I don't know off the top of my head, but right now there’s no risk
and the concentrations would not be expected to go up because, you
know, frankly this source is removed in the ground where the
concentrations are going now.

MS. MEDINA: I have a guestion. My name is Barbara
Medina. Is any of the contaminated groundwater plume hitting the
main stem of Paint Branch or is it all going off into these
tributary streams?

MR. MacEWEN: No volatile organics have been detected in
Paint Branch. However, there are wells right down along Paint
Branch that have, you know, one or two part per billion TCE in
them. So to say they're nok getting in there, I don’t know if we
can say that, no, you know, zero is getting in. But it’s not
getting in enough to be detected. 1It’'s either going volatilized
or whatever. But the only area that would be, in fact, would be
really right around here.

MS. MEDINA: Which is still on base or off the base?
12
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MR. MacEWEN: No, that’'s off the base.

MS. MEDINZ: That’'s off the base.

MR. LEGG: Ms. Waltex.

MS. WALTER: Yeah, Toni Walter. I just had one more
question about the monitoring of the extraction levels. The air
strippers, will they be monitcred continually? The
(indiscernible} basis, will that be monitored?

MR. LEGG: The actual frequency monitoring will be
determined as part of the design process. _I'm confident it will
not be continuous or daily, but the actual frequency I don‘t know.

MR. NESBIT:. Bub as an example, with the air strippers
that are in place right now, we have installed telemetry so if
there is a, something does go wrong, a phone call is made
automatically from the --

MS3. WALTER: Oh, I see.

MR. NESBIT: B- from the system to someone who is
responsible te get it back --

MS. WALTER: That’s great.

MR. IRBY: When was that installed?

MR. NESBIT: Three months ago.

MR. LEGG: The new system because there was an existing
system prior. The new system was installed a couple months ago.
There was a land base system that was in there for a long time and
then we lost our sponsor, not that I=m paving the bills. But so

now we bid on a cell phone service.
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MS. WALTER: Will we have that information before the
contact, when that period is over as to the actual, how they will
actually be mocnitored or are you definite that it will be on the
phone system as well?

MR. LEGG: It will be on the phone system.

MS. WALTER: Oh, okay.

MR. LEGG: Yes. And I misunderstood your original
question. I thought you were asking about sampling type
monitoring. B}

MS. WALTER: No, I just meant being sure that they=re up
and running correctly, yeah. Thank you.

MR. DeLEO: Paul DeLeo with FDA and Natiocnal
(indiscernible) Employees Union. I have a couple of gquestions or
comments about perchlorate.

In the preposed plan you excluded perchlorate as a
contaminant of concern. And the rationale used I think is rather
weak. Perhlorate is scmething that is of great interest as a
contaminant groundwater these days. My understanding is that EPA
has an intexrim guidance which talks about using treatment levels
down to 4 toc 18 parts per billion as a guideline. Currently I
understand that Maryland has perchlorate advisory down to cone part
per billion for drinking water. These are not reqguirements, but
there’s say a lot of concern about this compound. And I think
this should be taken into conslderation when looking at remedial

alternatives.
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I understand EPA is considering a drinking water rule
making on this, so in a couple of years there may be a drinking
water standard in which case if your remedial alternative is in
place, vou're going te have a hard time 1f you wanted to change
that for some kind, even to, including treatment of chlorate. So
I believe this should be considered as éne of the contaminants of
concern that=s considered with remedial alternatives.

111 also say I found it a little unusual that you have
iron included as a contaminant of concern and not the chlorate.
That doesn’'t really pass a lab test.

The other comment T have about perchlorate is the
preferred remedial alternative you state that there’s going to be
discharge to surface water body. If you=re using the treatment
alternative it dcesn’t treat perchlorate, discharging for chlorate
to surface water bodies. The chlorate is an endocrine disrupter
and at the levels that it's found in the groundwater right now,
it‘s known to have negative impacts in developmenkt of amphibians.
So the result is that you’'re going to be potentially impacting
amphibians and other life forms in the stream that you discharge
to. So I believe you should have remedial alternative that
includes treatment of perchlorate or else discharge not tco surface
water body, but discharge to sewer system. But not a straight
discharge to the envirorment 1f vou den’t treat for perchlorate.
and I'm goling to send that to you, Walter.

MR. LEGG: Thank vou.



MR. MacEWEN: Yes, how about we address that one at a --
MR. DeLEQ: That’'s fine. I’ll send Walter a more

detalled written comment.

PRESENTATION AND PUBLIC COMMENT PERIOD FOR SITE 7

FOLLOWS (NOT PROVIDED HERE)
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