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1.0 INTRODUCTION

The Engineering Field Activity Northeast of the Naval Facilities Engineering Command has issued
Contract Task Order (CTO) 836 to Tetra Tech NUS, Incorporated (TtNUS) under Comprehensive Long-
Term Environmental Action Navy (CLEAN) Contract No. N62467-94-D-0888. Under CTO 836, TtNUS is
documenting the completion of a removal action at Site 7, the Ordnance Burn Area, at the former Naval
Surface Warfare Center (NSWC) White Oak, located in Silver Spring, Maryland.

The work is part of the Navy's Installation Restoration Program (IRP), which is designed to identify
contamination at Navy and Marine Corps facilities resulting from past operations and to institute
corrective measures, as needed. The Navy, as part of the NSWC White Oak Base Realignment and
Closure (BRAC) Clean-Up Team (BCT), determined that a time-critical removal action at Site 7 was
appropriate under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). An Action Memorandum was published in July 2002, and the removal action commenced in
August of the same year. The removal action addresses the excavation and off-site disposal of

contaminated soil.

This Post-Removal Action Report discusses the site history and remedial action associated with Site 7
and the verification sampling activities that occurred in support of the removal action. Detailed
discussions regarding soil and sediment excavation, erosion/sediment control, site clearing,
transportation and off-site disposal of nonhazardous material, and site restoration are not provided in this
document. The Remedial Action Contractor (RAC), Shaw Environmental and Infrastructure, is preparing

the Removal Action Report, which will contain information about the removal action activities.

The verification sampling activities were performed in conjunction with procedures set forth in the
Verification Sampling and Analysis Plan for Site 7 (TtNUS, 2002) and the Master Work Plans for the
former NSWC-White Oak (Brown & Root Environmental, 1998).

1.1 FACILITY DESCRIPTION

NSWC-White Oak was a Navy-owned and -operated facility for naval surface warfare research. The
facility is located approximately 5 miles north of Washington, D.C., adjacent to New Hampshire Avenue in
Silver Spring, Maryland (see Figure 1-1). NSWC-White Oak covers approximately 710 acres and is
located in both Prince George’'s and Montgomery Counties. Adjacent to the southern corner of the
property is the U.S. Army's Adelphi Laboratory Center (ALC) and the United States Naval Reserve

(USNR) Training Center. A mixture of residential, park, industrial, and commercial properties border the
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remainder of the facility. After the facility was closed, the property was transferred to the General
Services Administration (GSA) and the U.S. Army. Figure 1-2 identifies the location of Site 7.

1.2 SITE DESCRIPTION

1.21 Site Location and History

Site 7 was reportedly used for the thermal destruction of waste ordnance compounds between 1948 and
1968. Site 7 is located north of Dahlgren Road and the fenced area that contains Buildings 501, 506, and
508 and is approximately 300 yards southeast of Site 4 (Chemical Burial Area). Buildings 501 and 506
were previously used for the storage of hazardous wastes. Figure 1-3 depicts Site 7 surface features and

topography.

The site consists of a slightly depressed swale approximately 250 feet long and 20 feet wide. The
remainder of the area adjacent to the swale is either cieared or covered by woodland or grass. The site is

relatively flat with a gentle slope to the east.

The swale is relatively flat and narrow at its westernmost point and widens out downgradient to the east.
The swale joins another surface drainage feature and passes under Perimeter Road via a culvert
approximately 400 feet east of the origin of the swale near Buildings 501 and 508. As reported in 1999,
the culvert was completely plugged with leaves and other debris, inhibiting water flow under the road.
The swale is located in a wooded area and water is present only after periods of heavy rainfall. Since the
swale is relatively flat and wide in the wooded area and along Perimeter Road, rainfall ponds and
infiltrates. The swale was completely dry during a November 1997 site visit (TtNUS, 1999). No aquatic or

semi-aquatic community is present in the swale.
Waste disposed at this site included various types of explosives, primarily nitroaromatics and
nitroaliphatics. It has been reported that approximately 33,000 pounds of explosives were burned at this

site over a period of 20 years.

1.2.2 Previous Investigations

The following section presents information that pertains to Site 7 studies and investigations. Historical

analytical data is presented in Appendix A. Locations of site monitoring wells are shown on Figure 1-3.

1.2.21 Initial Assessment Study

The earliest site investigation consisted of the Initial Assessment Study (IAS) by the Naval Energy and

" Environmental Support Activity (NEESA, 1984). This investigation did not involve any intrusive
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investigations or field sampling. Completed in November 1984, the IAS identified wastes that were
potentially disposed at Site 7 and the period of time during which the site was active. This information
was ascertained through a review of the operational history of the site and other relevant documents, plus
interviews with facility personnel. The recommendation of the IAS was that Site 7 (and six other sites)

required additional study.

1.2.2.2 Confirmation Study, Verification Phase

A Confirmation Study (CS), Verification Phase was conducted in September 1985 by Maicolm-Pirnie
(Malcolm-Pirnie, 1987). The study was conducted to confirm the findings of the IAS and to obtain
additional information for characterizing the site and identifying site hazards. The CS involved the
installation of one groundwater monitoring well (7GW08) and advancement of 54 soil borings within swale
area. Soil samples were collected at the surface and at one-foot intervals to a total depth of five feet at all
locations. All surface, 1-foot, and 2-foot deep samples were analyzed, with the analysis of deeper

samples performed only when nitroaromatic contamination was identified in the shallower samples.

Monitoring well 7GW08 was sampled on two occasions (events A and B) during this investigation. This

study concluded that further study was warranted.

1.2.2.3 RCRA Facility Assessment

Following the submission of the revised RCRA Part B permit application in 1988, a RCRA Facility
Assessment (RFA) was conducted by a contractor for the U.S. Environmental Protection Agency (EPA) in
November 1990 (Kearney/Centaur Division, 1990). The RFA identified 97 Solid Waste Management
Units (SWMUs) and 19 Areas of Concern (AOCs) at NSWC-White Oak. All 14 of the IRP sites identified
in the IAS were also identified as SWMUs or AOCs. In the RFA report, 40 SWMUs were recommended
for a RFI, which would assess the presence and migration of potential contaminants of concern (PCOCs).
Seven of the IRP sites, including Site 7, were identified for a RFI.

In September 1992, Malcolm-Pirnie completed an RFA review for the Navy, which evaluated the
applicability of the general recommendations of the RFA to the individual SWMUs. Generally, for those
SWMUs that were being investigated under the IRP, it was concluded that the planned level of effort was
sufficient to address potential impacts from those SWMUs. It was also concluded that some level of
sampling would probably be required for most of the SWMUs and AOCs that were recommended for a

RFI or verification sampling.
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1224 Phase | and Il Remedial Investigation

Phase | and Il Remedial Investigation (RI) activities were conducted between January 1989 and March
1992 by Malcolm-Pirnie (Malcolm-Pirnie, 1992). The Rl was conducted to further characterize hazards
associated with Site 7 as well as other sites. During the Phase | R, 59 soil samples were collected from
27 locations (7SB01 through 7SB27). The hand auger borings were advanced to a depth of five feet and

were used to characterize the nitroaromatic concentrations in the subsurface soil within the swale.

Two groundwater monitoring wells (7GW41 and 7GW43) and one piezometer (7PZ42) were installed
during the Phase | investigation. The new and existing wells were sampled during this phase of the

investigation.

During the Phase Il RI, two soil borings (7SB28 and 7SB29) were advanced to a depth of 15 feet, with
samples collected at 5, 10, and 15 feet below the ground surface. The samples were collected to
characterize the vertical extent of contamination in the shallow soil within and just beyond the limits of the

swale.

The three existing monitoring wells were again sampled during the Phase |l investigation. Slug tests

were performed at monitoring wells 7GW41 and 7GW43.

1225 Draft Feasibility Study

A Draft Feasibility Study (FS) was completed in 1993 by Malcolm-Pirnie (Malcolm-Pirnie, 1993). The FS
concluded that a significant threat to human health and the environment existed through potential
exposure to nitroaromatic and volatile organic contaminants in soil and groundwater. The Draft FS was

not finalized.

1.2.2.6 Wetland/Forest Stand Delineation

A basewide study was conducted in 1995 (HNUS, 1995) to identify and delineate wetlands and forest
stands throughout NSWC. This report concluded that wetlands were not within the Site 7 area. While no
forest cover was identified at Site 7, Mixed Deciduous, Virginia Pine, and Successional Hardwood Forest

stands are present at the borders of the site.

1.2.2.7 Groundwater and Background Characterization Study

During June 1997 the three existing groundwater monitoring wells and one existing piezometer were
sampled and analyzed at Site 7 for low concentration Volatile Organic Compounds (VOCs) and

Semivolatile Organic Compounds (SVOCs) as well as Target Analyte List (TAL) inorganics, cyanide,

020301/P 1-4 CTO 0836



REVISION 0

FEBRUARY 2003

Target Compound List (TCL) pesticide/polychlorinated biphenyls (PCBs), and explosives. This sampling

was performed as part of a facility-wide groundwater investigation. Additional activities were performed in

the fall of 1997 to characterize background soil, sediment, groundwater, and surface water. A

Background Investigation (Bl) report was issued in December 1998 (TtNUS, 1998) for the former NSWC
White Oak.

1.2.2.8 Site 46 Site Inspection

In the fall of 1995, contaminated surface water and groundwater was detected on properties adjacent to
the former NSWC-White Oak (TTNUS, 2000). A potential source area, known as Site 46, was identified
on the former NSWC-White Oak, and a Site Inspection (SI) was undertaken to characterize the site and
the nature and extent of contamination. The S| was completed in 1998 and identified several potential

source areas within and adjacent to Site 46 associated with surface and groundwater contamination.

Site 7 was one of these potential areas due to the location of Site 7 upstream of Site 46 on Floral Drive
Stream. Site 7 was investigated to determine if the area may be the source for the trace levels of
explosives at Site 46. The pattern of detections and concentrations did not indicate any significant
impacts due to releases of inorganics, as there were no identifiable trends of increasing inorganics
concentrations from the upstream to downstream samples, nor were the concentrations above the
background levels. Trace levels (<5 pg/L) of two explosives, HMX and RDX, as well as a variety of
inorganics were detected in the surface water. No pesticides, PCBs, or explosives were detected in

sediment in this stream.

1.2.2.9 RCRA Facility Investigation

A RF| was performed and completed in September 1999 (TtNUS, 2000). Six surface and subsurface soil
samples were collected at Site 7 during the RF! field activities. Surface soil samples (0 to 6 inches) and
subsurface soil samples (2 to 4 feet) were collected at four locations (7SB102, 7SB103, 7SB104, and
7SB106) within the burn area. Surface and subsurface soil samples were also collected from two
locations in the ephemeral drainage east of the site (7SB101 and 7SB105).

* Nine groundwater samples were collected at Site 7 during the first quarter sampling event from the four
existing monitoring wells (7GW08, 7GW41, 7GW43, and 7GW101), one existing piezometer (4PZ42), and
four newly installed monitoring wells (7GW102, 7GW103, 7GW104, and 7GW105). One existing

monitoring well (4GW100) from Site 4 was used to identify contaminant migration onto the site.
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No surface water or sediment samples were collected at Site 7 because there are no surface water
bodies in the vicinity of the site. The Floral Drive stream is near Site 7, but was not sampled as part of the

Site 7 investigation.

In addition to this RFI, a Field Investigation Report was prepared to assess the presence of explosives

compounds as a result of past laboratory are field operations at NSWC-White Oak (TtNUS 2000).

1.2.2.10 Remedial Investigation of Operable Unit 1

A RI for Operable Unit (OU) 1 was issued (CH2M HILL, 2002) for the combined areas associated with
OU1. Groundwater was sampled during three events (identified in the Rl as Rounds 5, 6, and 8) from

wells within the Site 7 area. A geophysical survey was also performed to the north of Site 7.

Additional studies have been conducted at NSWC-White Oak to support the investigations at other sites
and as facility-wide evaluations. Detailed discussion of previous investigations at the former NSWC-

White QOak as well as Site 7 can be found in the references.

13 REPORT FORMAT

Section 1.0 of this report contains this introduction and site history. Section 2.0 presents the removal
action objectives and discussions of the verification sampling activities performed at each site. An
evaluation of the post-excavation soil concentrations and the risk from any remaining contaminants are

presented and discussed in Section 3.0.
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2.0 SUMMARY OF REMOVAL ACTION

2.1 REMOVAL ACTION OBJECTIVES

The Action Memorandum identified objectives for the time-critical removal action at Site 7 to mitigate risk
related to the contaminated soil at the site. The time-critical removal action objectives for Site 7 address

soil that was present and served to:

¢ Prevent direct contact with contaminated soil

o Reduce the erosion of contaminated soil

» Reduce or limit the site’s potential to act as a source for groundwater contamination
¢ Minimize the human health risk to future land users

» Minimize risks to ecological receptors

EPA Region 3 residential RBCs were used to evaluate the sites. The residential RBCs were used in the
site characterization and risk evaluation because they provide the basis for demonstrating whether the
site 'is amenable to unrestricted use. Site 7 was transferred within the Federal governnﬁent for
commercial/industrial use for the foreseeable future. In addition, the basewide risk-based levels that were
developed for the ecological COPCs in the Basewide Ecological Risk Assessment (BERA) (TtNUS,

2001a) were also used to evaluate the limits of contamination.

Site-specific Preliminary Remediation Goals (PRGs) were identified prior to removal action
implementation, using a combination of EPA Region 3 residential RBCs and base-wide ecological risk-
based levels. PRGs are chemical-specific concentration goals that dictate clean-up standards that must

be met by a remedial action in order to be protective of human health and the environment.

Alternatives were evaluated for Site 7 based on effectiveness, implementability, and cost considerations.

The recommended action for the site included excavation and off-site disposal of contaminated soil.

2.2 REMOVAL ACTION IMPLEMENTATION

The Naval Facilities Engineering Command Atlantic Division RAC began the removal action in August
2002 and completed it in December 2002. Excavation of contaminated soil was completed in November
2002, and off-site disposal and site restoration were completed in December 2002. Approximately

2,000 tons of soil were excavated and disposed off site.
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23 VERIFICATION SAMPLING AND ANALYSIS

2.3.1 Analytical Parameters

Based on historic sampling data and the recommendations of the BCT, verification soil samples from Site
7 were analyzed for SW846 Method 8330 explosives.

2.3.2 Preliminary Data Screening

During the excavation of contaminated soil, verification sampling was performed. The sampling was
performed in accordance with the Verification Sampling and Analysis Plan (VSAP) approved by the Base
Realignment and Closure (BRAC) Clean-up Team (BCT). Following data collection, the sampling results
were compared to the PRGs and EPA Region 3 RBCs to determine if the excavation activities were

sufficiently complete. The sampling results are presented on Table 2-1.

233 Sample Collection

The frequency of the collection of verification samples at each site was established in the VSAP (TtNUS,
2002). Each collected sample was assigned a unique tracking number. This alphanumeric code

identified the site, sample medium (SS - surface soil), and sample number.

At Site 7, eight samples were collected from seven locations during the course of the removal action.
Refer to Figure 1-3 for their approximate location. At all sampling locations, the samples were analyzed
for SW846 Method 8330 explosives. Analytical data for the soil samples collected at Site 7 are
summarized in Table 2-1. Sample log sheets are provided in Appendix B. Data validation letters and the

complete data set are provided in Appendix C.

23.4 Sediment Sample Collection

In addition, three sediment samples were collected from the unnamed tributary east of Site 7 to determine
if contaminants had migrated downstream. These samples were also analyzed for SW846 Method 8330

explosives. The sampling locations are provided on Figure 1-3. The results are provided in Table 2-1.

24 SITE RESTORATION

Following completion of excavation and verification sampling, the site was restored by the Navy's
Remedial Action Contractor (RAC). Restoration included soil backfill and seeding. In addition to soil
backfill, a layer of organic mulch, mixed with sandy backfill and amended with vegetable oil, were placed

. at the bottom of the excavation created by the removal action. This layer will act as a carbon source that
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will leach organic carbon into the infiltrating groundwater, and subsequently the underlying soil pore water
and groundwater. This material will enhance the in-situ remediation of groundwater contaminated with
explosives at the site. It is possible, and hoped that the leaching of the organic carbon may be sufficient

enough to initiate the remediation of the aquifer.
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TABLE 2-1

VERIFICATION SAMPLING DATA

SITE 7 SOIL AND SEDIMENT

NSWC WHITE OAK
SILVER SPRING, MARYLAND
PAGE 1 OF 2
0755201 0755202 07SS203 0755204 0755204D 0755205 0755206 0755207
Explosives 10/15/2002 10/15/2002 10/15/2002 10/15/2002 10/15/2002 11/7/2002 11/21/2002 11/21/2002
HMX 0.53 U 0.52 U 052 U 42 J 9.7 J 05U 0.59 U 4.7
RDX 053 U 0.52 U 0.52 U 2.1 1.3 05U 0.59 U 0.59 U
1,3,5-Trinitrobenzene 0.53 U 052 U 0.52 U 055 U 0.54 U 0.5 U 0.59 U 0.59 U
1,3-Dinitrobenzene 0.53 U 0.52 U 0.52 U 055 U 054 U 05U 0.59 U 0.59 U
Tetryl 053 U 0.52 U 0.52 U 0.55 U 0.54 U 05U 0.59 U 0.59 U
Nitrobenzene 053 U 052 U 052 U 055 U 0.54 U 05U 0.59 U 0.59 U
2,4,6-Trinitrotoluene 0.53 U 0.52 U 0.52 U 055 U 0.54 U 05U 0.59 U 0.59 U
4-amino-2,6-Dinitrotoluene 0.563 U 0.52 U 052 U 055 U 0.54 U 05U 059 U 1.3
2-amino-2,6-Dinitrotoluene 053 U 0.52 U 0.52 U 0.55 U 0.54 U 05U 0.59 U 22
2,6-Dinitrotoluene 053 U 052 U 052 U 055 U 0.54 U 05U 0.59 U 059 U
2,4-Dinitrotoluene 053 U 052 U 0.52 U 0.55 U 0.54 U 05U 059 U 0.59 U
2-Nitrotoluene 0.53 U 0.52 U 0.52 U 055U 0.54 U 05U 0.59 U 0.59 U
4-Nitrotoluene 053 U 0.52 U 0.52 U 0.55 U 0.54 U 05U 0.59 U 0.59 U
3-Nitrotoluene 053 U 052 U 052 U 0.55 U 0.54 U 05U 0.59 U 0.59 U

All results reported in mg/Kg.

U - The analyte was not detected at the reporting limit shown.

J - Estimated value.
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TABLE 2-1

VERIFICATION SAMPLING DATA
SITE 7 SOIL AND SEDIMENT
NSWC WHITE OAK
SILVER SPRING, MARYLAND

PAGE 2 OF 2

07SD201 075D202 07SD203

Explosives 10/15/2002 10/15/2002 10/15/2002
HMX 0.68 U 057 U 0.6 U
RDX 0.68 U 0.57 U 06 U
1,3,5-Trinitrobenzene 0.68 U 057 U 06U
1,3-Dinitrobenzene 0.68 U 0.57 U 0.6 U
Tetryl 0.68 U 0.57 U 06U
Nitrobenzene 0.68 U 057 U 06U
2,4,6-Trinitrotoluene 0.68 U 057 U o6 U
4-amino-2,6-Dinitrotoluene 0.68 U 057 U o6 U
2-amino-2,6-Dinitrotoluene 0.68 U 0.57 U 06U
2,6-Dinitrotoluene 0.68 U 057 U 06U
2,4-Dinitrotoluene 0.68 U 057 U 06U
2-Nitrotoluene 0.68 U 057 U 06 U
4-Nitrotoluene 0.68 U 057 U 0.6 U
3-Nitrotoluene 0.68 U 057 U 06U

9¢80 010

All results reported in mg/Kg.
U - The analyte was not detected at the reporting limit shown. .
J - Estimated value.
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3.0 POST-REMOVAL RISK ANALYSIS

3.1 HUMAN HEALTH RISK ASSESSMENT

This section presents the results of the human health risk assessment (HHRA) for post-removal surface
soil at Site 7. The risk assessment is an addendum to the risk assessment for Site 7 reported in the
RCRA Facility Investigation (RFI) for Sites 2, 3, 4, 7, 8, 9, and Paint Branch (TtNUS, Inc, October 2000b)
and follows the methodologies presented in Section 2 of the RF!. In this evaluation, potential risks from
exposure to explosives in post-removal soil at Site 7 are quantified for the same exposure pathways and
receptors as the RFI. The risk assessment focuses on explosives because these compounds, primarily
RDX, were identified as risk drivers for Site 7 in the RFI (TtNUS, Inc, October 2000b). The post-removal
data used in this assessment represent soil left in place after removal actions at the site and replaces the

surface soil data set used in the RFI.

The HHRA for Site 7 consists of the five components used in the risk assessment process. These
include: (1) Data Evaluation; (2) Exposure Assessment; (3) Toxicity Assessment; (4) Risk
Characterization, and (5) Uncertainty Analysis. Sections 3.1.1 of the RFI (TtNUS, Inc., October 2000)
contains detailed discussions of the general methodologies followed for each component of the HHRA
and Section 8.5 of the RFI (TtNUS, Inc., October 2000b) discusses these components as they apply to
Site 7. The following sections discuss these components as they apply to this addendum.

3.1.1 Data Evaluation

The data evaluation section is primarily concerned with the selection of potential contaminants of concern
(PCOCs) that are representative of the type and magnitude of potential human health effects. The PCOC
screening process involves the comparison of maximum site concentrations to risk-based screening
levels and other health-based standards. A brief discussion of data usability is also provided in the

following section.

This section addresses the usability of the post-excavation soil data for risk assessment purposes.
Validated post-excavation surface soil data collected in October and November 2002 by Tetra Tech NUS,
Inc. were used to evaluate risks for Site 7. A total of 8 samples were collected from 7 locations (a
duplicate sample was collected at one location) at Site 7 to verify the removal of contaminated soil. The
samples (07SS201 through 07SS207) were composite samples collected across the limits of the
excavation. No explosive compounds were detected at five of the seven sampling locations. HMX, RDX,

2-amino-4,6-dinitrotoluene, and/or 4-amino-4,6-dinitrotoluene were detected in two samples. However,
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all detected concentrations were less than USEPA Region 3 residential RBCs. The list of samples used

in this evaluation are presented in Table 3-1 and the validated analytical data are provided in Appendix C.

All analytical data used in the quantitative estimation of potential risks were subjected to data validation.
Only data of adequate quality were used in the risk evaluation. A discussion of data validation protocol
followed for data generated for the NSWC-White Oak is provided in the Master Quality Assurance Project
Plan QAPP (B&R Environmental, 1998). Analytical data qualified as estimated and data qualified for
blank contamination (considered as non-detects) were used in the risk assessment. When determining
exposure concentrations via statistical procedures, chemicals qualified as estimated or having blank
contamination were conservatively assumed to be present at a concentration equal to one-half the

sample-specific quantitation limit.

The selection of PCOCs is a qualitative screening process with the purpose of limiting the number of
chemicals to those site-related constituents that dominate overall potential risks. In this evaluation, a
chemical is selected as a PCOC if the maximum detected concentration exceeds the PCOC screening
level. The PCOC screening levels are based on USEPA Region lll Risk-Based Concentrations (RBCs) for
residential land use (USEPA, Region 3, October 2002) and correspond to a systemic hazard quotient of
0.1 for noncarcinogenic health effects or a lifetime cancer risk of 1E-6 for carcinogenic effects. Chemicals
eliminated from further evaluation at this step are assumed to present minimal risks to potential human

receptors.

The list of PCOCs developed for soil at Site 7 is based on the soil data set described above. A summary
of the PCOC selection process for exposure to soil under residential land use is presented in Table 3-1.
As stated previously, PCOCs for soil are those chemicals with maximum concentrations greater than

screening levels based on USEPA Region Il RBCs for residential soil ingestion.

The following chemicals were retained as PCOCs for soil:

. 2-amino-4,6-dinitr‘otoluene, 4-amino-4,6-dinitrotoluene

Although these two compounds were the only constituents identified as PCOCs, the other explosives
positively detected in post-removal soil at Site 7, HMX and RDX, are alsb quantitatively evaluated in the

risk assessment. HMX and RDX are also evaluated because these explosives were identified as PCOCs
(and RDX was the primary risk driver) in the RFI (TtNUS, inc, October 2000).
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3.1.2 Exposure Assessment

A human health exposure assessment defines and evaluates, quantitatively or qualitatively, the type or
magnitude of human exposure to PCOCs identified in environmental media at a site under investigation.
The exposure assessment for this addendum employs the methodologies described in Sections 2.8.2 and
8.5.2 of the RFI (TtNUS, Inc, October 2000). As identified in Section 2.8.2, the potential human receptors
evaluated at Site 7 include: full time workers, maintenance/utility workers, construction workers, adult
recreational users, adolescent trespassers, day care center children, and child and adult residents.
Pathway-specific information for these receptors, such as the values of exposure parameters used to
quantify exposure, are presented in Tables 3-2 and 3-3. The values of the exposure parameters
presented in these tables are identical to the values employed in the RFI with the exception of several
factors associated with dermal exposure (i.e., soil-to-skin adherence factors, dermal absorption factors,
and skin surface areas). The values of these factors have been updated to reflect recent USEPA
guidance provided in Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (Part E, Supplemental Guidance, Dermal Risk Assessment) (USEPA, September 2001).

The exposure point concentration (EPC) is a reasonable maximum estimate of the chemical
concentration that is likely to be contacted over time and is used to calculate estimated exposure intakes.
The 95 percent upper confidence limit (UCL), which is based on the distribution of a data set, is typically
considered to be the best estimate of the exposure concentration for data sets with 10 or more samples.
However, because the dataset for the PCOCs in post-removal soil at Site 7 consists of less than 10
samples, the maximum concentrations are used as the EPCs in this evaluation. The EPCs for the
chemicals identified as PCOCs in surface soil at Site 7 are presented in RAGS-Part D Table 3.1 in
Appendix D.

313 Toxicity Assessment

The toxicity assessment for Former NSWC, White Oak is presented in Section 2.8.3 of the RFI (TNUS,
Inc, October 2000). The toxicity information used in this risk assessment have been updated to reflect
recent USEPA guidance and changes in toxicity values (CSFs and RfDs) as given in IRIS and the Region
3 RBC tables (USEPA, October 2002). The oral/dermal CSFs and RfDs used in risk assessment
calculations are presented in Tables 3-4 and 3-5, respectively.

3.1.4 Risk Characterization

This section provides the methodologies and results for the characterization of the potential human heaith

risks associated with the potential exposure to post-removal soil at Site 7.
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Quantitative estimates of risk are calculated using intake and toxicity values according to risk assessment
methods outlined in current USEPA guidance (USEPA, 1989). Lifetime cancer risks are expressed in the
form of dimensionless probabilities, referred to as Incremental Lifetime Cancer Risks (ILCRs) which are
derived using published cancer slope factors (CSFs). Noncarcinogenic risk estimates are presented in

the form of Hazard Quotients (HQs) that are derived using published reference doses (RfDs).

ILCR estimates are generated for each PCOC using estimated exposure intakes and published CSFs, as

follows:
ILCR = (Estimated Exposure Intake}(CSF)

The ILCRs for all PCOCs in an exposure scenario are summed to give a cumulative ILCR. An ILCR of
1x10°® indicates that the exposed receptor has a one-in-one-million chance of developing cancer under
the defined exposure scenario. Alternatively, such a risk may be interpreted as representing one

additional case of cancer in an exposed population of one million persons.

Noncarcinogenic risks are assessed using the concept of HQs and Hazard Indices (Hls). The HQ for a
PCOC is the ratio of the estimated intake to the RfD, as follows:

HQ = (Estimated Exposure Intake) / (RfD)

An HI is generated by summing the individual HQs for all of the PCOCs. It should be noted that HI is not
a mathematical prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a

numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects.

The calculations of the ILCRs and HQs for all receptors and exposure routes are provided in the RAGS
Part D tables presented in Appendix D (Tables 7.1 through 7.8 present risk assessment calculations of
the HQs and Tables 8.1 through 8.8 present the calculations of the ILCRs). Resulis of the risk

characterization for Site 7 are discussed in Section 3.1.4.2.

3.1.4.1 Comparison of Quantitative Risk Estimates to Benchmarks

In order to interpret the quantitative risks and to aid risk managers in determining the need for
remediation at a site, quantitative risk estimates are compared to typical benchmarks. The USEPA has
defined the range of 1x10® to 1x10™ as the ILCR "target range" for most hazardous waste facilities
addressed under CERCLA. Cumulative ILCRs greater than 1x10™ generally will indicate that some
degree of remediation is required, while ILCRs below 1x10® normally will not result in remedial efforts.

Whenever ILCRs fall between 1x10™ and 1x10'6, decisions for remediation will be made on a case-
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specific basis. Individual chemicals contributing significantly to risks above the target range are

considered to be chemicals of concern.

An HI exceeding unity (1.0) indicates that there may be potential noncarcinogenic health risks associated
with exposure. If an Hl exceeds unity, target organ effects from individual PCOCs contributing to the risk
are considered. Only those chemicals that impact the same target organ(s) or exhibit similar critical
effect(s) will be regarded as truly additive. Thus, PCOCs contributing to an Hi greater than 1.0 on the

basis of a single target organ/effect are considered to be chemicals of concern.

3.1.4.2 Risk Characterization Results

This section summarizes the results of the risk characterization for post-removal conditions at Site 7.
Potential risks for the reasonable maximum exposure (RME) for surface soil are summarized in Table 3-6
and risks for the central tendency exposure (CTE) are presented in Table 3-7. Chemical-specific risks
and total risks are presented in Tables 9.1 through 9.8 in Appendix D. A discussion of the estimated

noncarcinogenic and carcinogenic risks is provided in the remainder of this section.

Noncarcinogenic Risks

Estimated Hls from exposure to post-removal surface soil at Site 7 are presented in Tables 3-6 and 3-7
for the RME and CTE, respectively. The cumulative His (the sum of Hazard Quotients for each COPC)
for all receptors are less than the USEPA target of unity (1) for noncarcinogenic health effects. Therefore,
no adverse noncarcinogenic health effects are expected from exposure to post-removal soil at Site 7
under the RME and CTE exposure conditions specified in the RFI (TtNUS, Inc, October 2000) and in
Appendix D of this report.

Carcinogenic Risks

Estimated cancer risks (ILCRs) from exposure to post-removal surface soil at Site 7 are presented in
Tables 3-6 and 3-7 for the RME and CTE, respectively. ILCRs for all receptors are less than the
USEPA’s risk management range, 1x10® to 1x10™. For example, the total ILCR for hypothetical future
residents (adult + child) is 4.7 x107(Table 4-6).

As indicated previously, cancer risks less than 1.0x10° are considered acceptable and generally do not
require remediation, whereas risk management decisions are necessary if potential risks fall within the
risk management range. Cumulative ILCRs greater than 1x10* generally indicate that some degree of

remediation is required.
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3.15 Uncertainty Analysis

General uncertainties associated with the risk assessment for Site 7 are discussed in Sections 2.8.5 and
8.5.4 of the RFI (TtNUS, Inc., October 2000). Uncertainties associated with the calculation of risk in this

addendum are addressed in this section.

¢ Only potential risks from explosives were quantified in this risk assessment. The calculated risks
presented in Tables 3-6 and 3-7 may be underestimated because other classes of chemicals were
not considered. However, the removal action renders this underestimate to be a negligible

contribution to uncertainty.

e Potential risks were based on the assumption that potential receptors were exposed to maximum

detected concentrations. Thus assumption may result in an overestimate of the calculated risks.

¢ USEPA Soil Screening Levels (SSLs) for inhalation and the protection of groundwater have not been
developed for explosives. Therefore, these indirect exposure pathways could not be evaluated by a
comparison of site concentrations to USEPA or Region 3 SSLs. However, to evaluate the potential of
explosives in soil to impact groundwater, removal action objectives identified in Section 2 were
formulated to be protective of groundwater for chemicals identified as constituents of concern
identified in that media. The remedial action objectives were developed to be protective of
groundwater but will not serve to mitigate existing groundwater contamination. Modeling was
performed to predict the impact of soil contamination on the underlying groundwater at Site 7, the
results of which were used to establish the PRGs for the removal action. The modeling predicted that
the use of RBC concentrations in soil for the explosive contaminants at Site 7 would be protective of
groundwater at the site. The results of the model are provided in Appendix E. Remedies for impacts
to groundwater will be outlined in the OU1 CMS.

As the verification sampling concentrations were less than the RBCs for all explosives compounds, the

soil remaining on-site will be protective of groundwater.

3.1.6 Summary and Conclusions

A risk evaluation was performed for soil at Site 7, Former NWSC, White Oak. The data used for the sail
evaluation represent post-removal conditions at the site. Potential receptors included full time workers,
maintenance/utility workers, construction workers, adult recreational users, adolescent trespassers, day
care center children, and hypothetical child and adult residents. The receptors were evaluated for exposure

to soil by dermal contact and ingestion.
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The list of PCOCs for soil includes 2-amino-4,6-dinitrotoluene, 4-amino-4,6-dinitrotoluene. Although RDX

and HMX were not identified as PCOCS, these chemicals were included in the quantitative risk

assessment because they were detected in post-removal soil samples and were identified as PCOCs in
the RF1 (TtNUS, Inc, October 2000)

Quantitative estimates of noncarcinogenic and carcinogenic risks were developed for the potential

receptors.

Estimated Hls from exposure to post-removal soil at Site 7 are presented in Tables 3-6 and 3-7. The
cumulative His (the sum of Hazard Quotients for each COPC) for all receptors were less than the USEPA
target of unity (1) for noncarcinogenic health effects. Therefore, no adverse noncarcinogenic health effects
are expected from exposure to post-removal soit at Site 7 under the exposure conditions specified for the
RME and CTE scenarios. ILCRs for all receptors were less than the USEPA’s risk management range,
1x10® to 1x10™. As indicated previously, cancer risks less than 1.0x10® are considered acceptable and
generally do not require remediation. Modeling was performed to predict the impact of post-removal soil
contamination on the underlying groundwater at Site 7. The modeling predicted that the use of RBC
concentrations in soil for the explosive contaminants at Site 7 would be protective of groundwater at the
site. Since the verification sampling concentrations were less than the RBCs for all explosives
compounds, the explosive concentrations remaining on-siie soil are considered to be protective of

groundwater.

3.2 ECOLOGICAL RISK EVALUATION

The BERA for NSWC-White Oak developed basewide soil and sediment risk-based levels for several
chemicals (TtNUS, 2001a) for use in scoping remedial actions. The rationale for the selection of the soil
and sediment constituents is presented in the BERA work plan (TtNUS, 2000a). The work plan also
presents alternate benchmarks for screening the chemicals that were not carried through the BERA and

for which a risk-based soil or sediment level was not established.
No PCOCs were identified for ecological risk in soil at Site 7 prior to the removal action. As

concentrations of explosive contaminants were further reduced as a result of the removal action, no

ecological risks are present at Site 7 following the removal action.
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TABLE A-1

RFI - SURFACE SOIL SUMMARY STATISTICS

SITE 7 - ORDNANCE BURN AREA

NSWC- WHITE OAK, SILVER SPRING MARYLAND

Frequency Minimum Maximum Location of
Analyte . of Concentration Concentration Maximum

Detection (mg/kg) {mg/kg) Concentration
INORGANICS
Aluminum 677 3190 8870 7551050100
Antimony 177 057 K 057 K 7551060100
Arsenic 777 1.9 K 27 K 7551020100
Barium 77 124 474 7551060100
Caicium 57 232 785 7551050100
Chromium 7/7 7.5 16.7 7581050100
Cobalt 67 1.9 9.9 7551050100
Copper mn 36 323 7581010100
Iron 77 4380 13000 7551050100
Lead 77 13.2 421 7551010100
Magnesium mn 264 1830 7551050100
Manganese 7 58.6 J 562 7551050100
Mercury 47 0.07 0.17 7851010100
Nickel mn 33 19.1 7581050100
Potassium 77 92.6 967 7551050100
Silver 1/7 2.4 2.4 7851010100
Vanadium 77 11.8 22.8 7551050100
Zinc 77 193 J 738 J 7551010100
SEMIVOLATILES
Anthracene 27 0.056 J 0.066 J 7551020100
Benzo(a)anthracene 37 0.044 L 0.38 7851020300
Benzo(a)pyrene 37 0.043 L 0.35 7551020300
Benzo(b)fluoranthene 37 0.074 L 0.54 7551020300
Benzo(g.h.i)perylene 27 0.078 J 0.081 J 75851020100
Benzo(k)fluoranthene 27 019 J 0.22 J 7551020300
Chrysene 37 0.049 L 0.42 7551020300
Dibenzo(a,h)anthracene 277 0.036 _J 0.047 J 7551020300
Fluoranthene 47 0.042 J 0.95 7551020300
Hexachloroethane 17 0.07 J 0.07 J 7851040100
{ndeno(1,2,3-cd)pyrene 27 0.15 J 0.15 J 7551020100
Phenanthrene 37 0.068 L 0.48 7551020100
Pyrene 37 0.059 L 0.58 7551020300
Bap Equivalents 37 0.054849 0.50662 7551020300
VOLATILE
Methylene Chioride 177 | 0.013 I 0.013 | 7551020300
PESTICIDE/PCBs
4,4'-0DE 2/6 0.00037 J 0.00051 J 7551060100
4,4'-DDT 1/6 0.00049 J 0.00049 J 7551030100
Alpha-Chiordane 2/6 0.0019 0.0028 J 7SS1010100
Aroclor-1260 37 0.0075 J 0.38 7551050100
Dieldrin 2/6 0.00027 J 0.00029 J 7551060100
Gamma-Chiordane 177 0.00091 J 0.00091 J 7551030100
Heptachlor Epoxide 1/6 0.00082 J 0.00082 J 7551030100
Total PCBs kizd 0.0075 0.38 7851050100
EXPLOSIVES
2.4,6-Trinitrotoluene 277 . 0.039 J 7.1 J 7551010100
HMX 27 0.61 860 7851010100
Nitrobenzene (exp) 177 0.31 0.31 7851060100
RDX 27 0.83 42 J 7551010100
MISCELLANEOUS
Chemical Oxygen Demand ug/l. 1/1 120000 120000 7551030100
pH 11 4.8 4.8 7551030100
Total Organic Carbon mg/kg 11 6300 6300 7551030100

J = Estimated Value
K = Value Biased High
L = Value Biased Low




TABLE A-2

RFI - SUBSURFACE SOIL SUMMARY STATISTICS

SITE 7 - ORDNANCE BURN AREA

NSWC- WHITE OAK, SILVER SPRING MARYLAND

Location of

Frequency Minimum Maximum
Analyte of Concentration Concentration Maximum

Detection (ma/kg) (ma/kg) Concentration
ORGANICS :
Aluminum 6/6 783 9480 78U1010200
Arsenic 6/6 0.61 K 44 75U1010200
Barium 6/6 2.6 330 75U1010200
Calcium 5/6 147 J 368 75U1020200
Chromium 6/6 23 14.5 7SU1020200
Cobalt 5/6 1.2 4.4 75U1060200
Copper 5/6 4.4 12.7 7SU1020200
Iron 6/6 1030 12000 75U1020200
Lead 5/6 5.7 20.9 75U1010200
Magnesium 5/6 238 788 75U1010200
Manganese 6/6 7.5 782 75U1060200
Nickel 5/6 2.3 7.3 75U1050200
Potassium 5/6 129 426 78U1010200
Selenium 1/6 3.2 J 3.2 J. 78U1020200
Vanadium 6/6 2.9 22.3 75U1020200
Zinc 5/6 52 J 46.6 J 75U1010200
SEMIVOLATILE
Hexachloroethane 2/6 0.095 J 0.12 J 1 7SU1040200
VOLATILE
Acetone 1/6 0.02 J 0.02 J 7SU1060200
Methylene Chloride 2/6 0.002 J 0.002 J 7SU1010200
PESTICIDES/PCBs
Alpha-Chlordane 1/6 0.017 0.017 75U1010200
Endosulfan | 1/6 0.0036 0.0036 75U1010200
Gamma-Chlordane 1/6 0.018 0.018 7SU1010200
Methoxychior 1/6 0.0023 J 0.0023 J 75U1010200
EXPLOSIVES
2,4,6-Trinitrotoluene 1/6 14 14 7S5U1010200
2-Amino-4,6-dinitrotoluene 1/6 23 J 23 J 75U1010200
2-Nitrotoluene 1/6 0.84 J 0.84 J 75U1010200
4-Amino-2,6-dinitrotoluene 1/6 6.3 6.3 78U1010200
HMX 1/6 44 44 75U1010200
RDX 2/6 0.17 J 9.9 75U1010200
Tetryl 1/6 077 J° 0.77 J 75U1010200
MISCELLANEOUS
Total Organic Carbon mg/kg 1/1 290 290 75U1030200
pH 11 5.4 5.4 75U1030200

J = Estimated Value
K = Value Biased High




TABLE A-3

SUMMARY STATISTICS

SITE 7 - ORDNANCE BURN AREA
NSWC- WHITE OAK, SILVER SPRING MARYLAND

RFI - UNFILTERED GROUNDWATER

Frequency Minimum Maximum Location of
Analyte of Concentration Concentration Maximum

Detection (ug/L) {ug/L) Concentration
Aluminum 4/9 220 K 1010 K 7GW1020001
Arsenic 2/9 1.9 2.8 7GW410001-D
Barium 9/9 18.6 63.8 7GW420001
Calcium 9/9 3410 16400 7GW410001-D
Chromium 6/9 4 59 7GW1020001-D
Cobalt 4/9 9 25 7GW1020001-D
Iron 8/9 460 3780 J 7GW1020001
Lead 19 3.1 3.1 7GW080001
Magnesium 9/9 2390 11400 7GW410001-D
[Manganese 9/9 20.4 139 7GW430001
Mercury 5/9 0.55 5.5 7GW420001
Nickel 5/9 7.7 153 7GW080001
Potassium 4/9 1150 1500 7GW410001-D
Selenium 3/9 28 J 49 J 7GW410001
Sodium 9/9 3680 15800 7GW430001
Thallium 3/9 3.2 5.6 7GW1050001
Zinc 4/9 14.4 22.2 7GW1030001
SEMIVOLATILES
2,6-Dinitrotoluene 1/9 1.3 J 1.3 J 7GW080001
Bis(2-Ethylhexyl)phthalate 2/9 1.1J 1.1 J 7GW1050001
Di-n-butyt phthalate 1/9 1.1 J 1.9 J 7GW1020001-D
VOLATILES
1,1,1-Trichloroethane 1/9 1.2 12 7GW410001
1,1,2,2-Tetrachloroethane 3/9 6.5 77 7GW410001
1,1,2-Trichloroethane 2/9 046 J 13 7GW410001
1,1-Dichloroethane 1/9 041 J 041 J 7GW410001
1,1-Dichloroethene 29 03 J 1.5 7GW430001
1,2-Dichloroethane 2/9 093 J 1.8 7GW410001
1,3 Dichlorobenzene 1/9 0.35 J 0.35 J 7GW410001
1,4 Dichlorobenzene 1/9 0.26 J 0.26 J 7GW410001
Chlorobenzene 1/9 0.42 J 0.42 J 7GW430001
Chloroform 6/9 0.32 J 1.8 7GW1040001
Tetrachloroethene 2/9 0.53 J 0.63 J 7GW410001
Toluene 1/9 041 J 041 J 7GW1040001
Trans-1,2-dichloroethene 2/9 034 J 0.46 J 7GW430001
Trichloroethene 4/9 1.6 370 7GW410001
Vinyt Chloride 2/9 0.36 J 1.6 7GW410001
Xylenes, Total 19 0.49 J 0.49 J 7GW1040001
cis-1,2-dichloroethene 3/9 21 43 7GW410001
PESTICIDES/PCBs
Alpha-Chlordane 1/9 0.052 J 0.052 J 7GW1050001
gamma-BHC (Lindane) 1/9 0.058 0.058 7GW1010001
EXPLOSIVES
1,3,5-Trinitrobenzene 1/9 2.3 2.3 7GW1030001
2,4,6-Trinitrotoluene 4/9 2.2 210 7GW080001
2-Amino-4,6-dinitrotoluene 4/9 14 62 7GW080001
4-Amino-2,6-dinitrotoluene 5/9 0.2 110 7GW080001
HMX 6/9 0.57 140 7GW1040001
RDX 6/9 1.4 510 7GW08B0001
MISCELLANEOQUS
Ammonium Perchlorate 6/9 5.19 284 L | 7GwW1030001

J = Estimated Value
K = Value Biased High
L = Value Biased Low




TABLE A4

RFI1 - FILTERED GROUNDWATER

SUMMARY STATISTICS

SITE 7 - ORDNANCE BURN AREA

NSWC- WHITE OAK, SILVER SPRING MARYLAND

Frequency Minimum Maximum Location of
Analyte - of Concentration | Concentration Maximum

Detection {ug/l) {ugit) Concentration
ORGANICS
Arsenic, Filtered 1/8 1.8 1.8 7GW1020001-F
Barium, Filtered 8/8 17.2 59.5 J 7GW1020001-F
Calcium, Filtered 8/8 3380 16300 J 7GW410001-F
Chromium, Filtered 1/8 3 3 7GW1020001-F-D
Cobalt, Filtered 3/8 8.7 22.2 7GW1030001-F
iron, Filtered 3/8 431 J 1930 J 7GW1020001-F-D
Lead, Filtered 2/8 5.1 6.6 7GW080001-F
Magnesium, Fiitered 8/8 2370 11600 J 7GW410001-F
Manganese, Filtered 8/8 20.8 152 J 7GW1020001-F
Mercury, Filtered 3/8 0.48 4.4 7GW420001-F
Nickel, Filtered 4/8 10.5 36.3 7GWO080001-F
Potassium, Filtered 3/8 1340 2090 7GW1020001-F-D
Sodium, Filtered 8/8 3120 16300 7GW430001-F
Thallium, Filtered 4/8 3.1 4.2 7GW1030001-F
Zinc, Filtered 3/8 149 K 329 K 7GW430001-F

J = Estimated Value
K = Value Biased High




TABLE A-5

PHASE Il REMEDIAL INVESTIGATION SOIL DATA

SITE 7 - ORDANANCE BURN AREA

NSWC - WHITE OAK, SILVER SPRING, MARYLAND

. Sample Location
. Detection
Counpound Units Limit
7SB28A 7SB28B 75B28C 7SB29A 7SB29B 7SB29C
2,4, 6-TNT mg/kg 0.47 1.3 BDL BDL BDL BDL BDL
RDX mg/kg 0.18 0.35 1.1 BDL BDL BDL BDL
HMX mg/kg 0.27 BDL 0.4 150 BDL BDOL BDL
2, 4-DNT mgr/kg 0.66 BDL BDL BDL BDL BDL BDL
2, 6-DNT mg/kg 0.36 BDL BDL BDL BDL BDL BDL
1,3, 5-TNB mg/k 0.53 BDL BDL BDL BDL BDL - BDL
1,3-DNB mg/kg 0.2 BDL BDL BDL BDL B8DL BDL
NB. mg/kg 0.57 BDL BDL BDL BDL BDL BDL
TETRYL mgﬂ(g 4 BDL BDL BDL BDL BDL BDL

BDL Below Detection Limit

A Sample collected at depth of 5 feet
B Sample collected at depth of 10 feet
C Sample collected at depth of 15 feet




TABLE A-6

PHASE Il REMEDIAL INVESTIGATION GROUNDWATER DATA
SITE 7 - ORDANANCE BURN AREA
NSWC - WHITE OAK, SILVER SPRING, MARYLAND

. Sample Location
Counpound Units De:cia;tilton
7GwW08 7GW4a1 7Gw43
TOTAL METALS: :
Cadmium ug/l 5 BDL BDL BDL
Chromium ug/l 10 - BDL 12 5.2
Copper _ug/l 25 23 121 34
Lead ug/ht. 3 BDL 3.8 3.8
Mecury ug/l 0.2 R R R
Zinc ug/l 20 312 34 10
FILTERED METALS:
Cadmium ug/l 5 BDL BDL BDL
Chromium ug/! 10 BDL BDL BDL
Copper ug/l 25 20 45 15
Lead - ug/| -3 3.8 BDL BDL
Mecury ug/l 0.2 R R R
Zinc ug/l 20 15 5350 44
NITROAROMATICS:
2,4,6-TNT ug/| 0.94 1900 BDL BDL
RDX ug/| 1.6 2300 BDL BDL
HMX ug/l 4.2 470 BDL BDL
2,4-DNT ug/| 0.5 3.1 BDL BDL
2,6-DNT ug/| 0.5 3.2 BDL BDL
1,3, 5-TNB ug/| 0.2 31.1 BDL 1.1
1,3-DNB ug/l 2.6 10.3 BDL BDL
NB ug/l 1.5 BDL BDL BDL
Tetryl ug/l 3.7 BDL 13.3 BDL
VOCs:
Methylene Chloride ug/| 5 BDL BDL BDL
cis-1,2-Dichlororoethene ug/| 5 BDL 6 BDL
Trichloroethene ug/| 5 BDL 33 BDL
1,1,2,2-Tetrachloroethane ug/! 5 BDL 6 BDL
Acetone ug/l 10 BDL BDL 17E

BDL Below Detection Limit
R Quantitation Rejected
E Quantitation Estimated




TABLE A-7

PHASE | REMEDIAL INVESTIGATION SOIL DATA

SITE 7 - ORDANANCE BURN AREA

NSWC - WHITE OAK, SILVER SPRING, MARYLAND

. Detection Compounds
Sample Units Limit
2,4,6-TNT RDX HMX 2, 4-DNT 2,6-DNT | 1,3,5-TNB
7SLO3A mg/kg 0.02 BDL 8.3 30 BDL BDL BDL
75L03B mg/kg 0.019 BDL 1.1 0.36 BDL BDL BDL
7SLOGA mg/k 0.02 0.21 0.27 1.5 BDL B8DL BOL
75L068B mg/kg 0.02 0.91 BDL 0.71 BDL BDL BDL
7SL11A mg/kg 0.02 BDL BDL 3 BDL BDL BDL
7SL11B mg/kg 0.02 0.45 0.28 0.52 BDL BDL BDL
7SL12A mg/kg 0.02 0.23 1.3 74 BDL BDL BDL
75L12B mg/kg 0.02 0.45 0.47 51 BDL BDL BDL
7SL13A mg/kg |- 0.02 0.21 1 6 BDL BDL BDL
75L13B mg/kg 0.019 0.38 0.85 5.8 BDL BDL BDL
7SL15A mg/kg 0.02 0.33 0.74 1.3 BDL BDL BDL
7SL15B mg/kg 0.02 0.41 0.38 0.98 BDL BDL BDL
7SL16A mg/kg 0.019 0.12 1.3 51 BDL BDL BDL
7SL168B . | mg/kg 0.19 0.13 0.93 17 BDL BDL BDL
7SL17A mg/kg 0.02 BDL 0.22 13 BDL BDL BDL
7SL17B mg/kg 0.02 0.23 0.76 16 BDL BDL BDL
7SL18A mg/kg 0.02 15 3.5 19 BDL BDL BDL
75L18B mg/kg 0.019 34 5.1 16 BDL BDL BDL
7SL19A mg/kg 0.019 BDL 0.43 160 BDL BDL BDL
78120A mg/kg 0.019 0.38 BDL 3.1 BDL BDL BDL
7SL20B mg/kg 0.02 0.49 0.26 4.9 BDL BDL BDL
7SL21A mg/kg 0.019 0.6 0.7 46 BDL BDL BDL
7SL22A mg/kg 0.02 BDL BDL 8.4 BDL BDL BDL
7SL23A mg/kg 0.02 BDL BDL 0.82 BDL BDL BDL
75L23B mg/kg 0.019 BDL BDL 0.37 BDL BDL BDL
75L23C mg/kg 0.02 BDL BDL 0.25 BDL BDL BDL

BDL Below Detection Limit

A Sample collected at depth of O to 1 foot
B Sample collected at depth of 4 to 5 feet

C Sampie collected at depth of 3 feet




TABLE A-8

PHASE | REMEDIAL INVESTIGATION GROUNDWATER DATA
SITE 7 - ORDANANCE BURN AREA
NSWC - WHITE OAK, SILVER SPRING, MARYLAND

. Sample Location
Counpound Units Delt_?:‘tilton
7GW08 7GW41 7GW43
TOTAL METALS:
Cadmium ug/l 5 BDL 6.1 9.5
Chromium ug/l 7 218 315 426
Copper ug/l 3 190 753 513
Lead ug/l 28 43.8 71.9 55.2
Mecury ug/l 0.2 2.1 2.6 1.4
Zinc ug/! 3 68.2 ' 250 145
FILTERED METALS:
Cadmium ug/l 5 BDL 6.2 BDL
Chromium ug/! 7 BDL BDL BDL
Copper ug/Il 3 12.7 14.7 21.5
Lead ug/l 28 BDL BDL BDL
Mecury ug/! 0.2 BDL BDL BDL
Zinc ug/| 3 11.7 60.2 24.2
NITROAROMATICS:
2,4,6-TNT ug/! 10 BDL BDL BDL
RDX ug/| 10 700 BDL BDL
HMX _ug/l 10 190 BDL BDL
2,4-DNT ug/l 10 BDL BDL BDL
2,6-DNT ug/t 10 BDL BDL BDL
1,3,5-TNB - ug/! 10 . BDL BDL BDL
pH su -- 4.3 5.1 5.8
TOC mg/| 0.5 121 56.1 39.7
TOX ug/| 8 13 32.3 128
TDS mg/l 20 BDL BDL 244
TSS mg/| 4 22800 ~ 19300 11400

BDL Below Detection Limit



CONFIRMATION STUDY - VERIFICATION PHASE DATA
SITE 7 - ORDANANCE BURN AREA
NSWC - WHITE OAK, SILVER SPRING, MARYLAND
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Detectio
Explosives |Units| nLimit] A1-0 A1 Al-2 A13 Al4 A20 | A21 A2-2 A2:3 A24
TNT mg/kg] 10 BDL BOL 1 | NA NA 145 BOL BDL NA NA
RDX mg/kg] 10 BDL BDL 8DL NA NA 43.7 BDL BDL NA NA
HMX mg/kg] 10 BDL BDL BDOL NA NA 28.4 BDL BOL NA NA
2, 4-DNT mg/kg 10 BDL BDL BOL NA NA 3.6 BDL BDL NA NA
2, 6-DNT mg/kg] 10 BDL BDL BDL NA NA 23 BDL BOL NA NA
1, 3,5-TNB mg/kg] 10 BOL - BDL BDL NA NA 0.6 BDL BDL NA NA
Detectio
Explosives | Units| n Limit} A3-0 A3-1 A3-2 A3-3 A3-4 A4-0 Ad-1 A4-2 A4-3 Ad-4
TNT mg/kg| 10 BDL BDL BDL NA NA BDL BDL BOL NA NA
RDX mgkg| 10 BDL BOL BDL NA NA BDL BDL BOL NA NA
HMX mg/kg] 10 BDL BOL BDL NA NA BOL BDL BDL NA NA
2, 4-DNT mg/kgl 10 BDL BOL BDL NA NA B8DL BDL BDL NA NA
2, 6-ONT mg/kg| 10 BDL BOL BDL NA NA BOL BDL BDL NA NA
1,3,5-TNB mg/kg] 10 BDL BOL BDL NA NA BOL BDL BDL NA NA
Detectio
Explosives |Units| nLimit] B1-0 B1-1 B1-2 B1-3 B14 B2-0 B82-1 B2-2 B2-3 824
TNT Imgikg] 10 BDL BDL BDL NA NA BOL 8DL BDL NA NA
RDX mgkgl 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
HMX mg/kg{ 10 BDL BDL BDL NA NA BOL BDL BDL NA NA
2, 4-DNT mg/kg] 10 BDL BDL BDL NA NA BOL B8DL BDL NA NA
2,6-DNT mg/kg] 10 BDL BDL BDL NA NA BDL BOL 8DL NA NA
1,3,5-TNB mgikg] 10 BDL BDL BDL NA NA BOL BDL BDL NA NA
Detectio
Explosives |Units| nlimit} B3-0 B3-1 B3-2 B3-3 B3-4 B4-0 B4-1 B84-2 B4-3 B4-4
TNT mg/kgl 10 80L BOL BDL NA NA BOL BDL BDL NA NA
RDX mg/kgl 10 BDL B8DL BDL NA NA BDL BDL BOL NA NA
HMX mgkgl 10 BDL BOL B8DL NA NA BDL BDL BDL NA NA
2, 4-DNT mg/kgl 10 BDL BDL BDL NA NA BDL BDL B8DL NA NA
2, 6-DNT mg/kgf 10 BDL BDL BOL NA NA BOL BOL BDL NA NA
1,3,5-TNB mg/kg| 10 BDL BDL BOL" NA NA BOL BDL BDL NA NA
Detectlo
Explosives {Units| nLimit{ cC1-0 C1-1 Cc1-2 C1-3 C1-4 C2-0 C2-1 C2-2 C2-3 C24
TNT mgikgl 10 BDL BDL BOL NA NA BOL 10 BOL NA NA
RDX mg/kg| 10 BDL BOL BDL NA NA BDL 2.1 BOL NA NA
HMX mg/kg] 10 BDL BOL BDL NA NA 15 41.5 BDL NA NA
2, 4-DNT mg/kgi 10 BDL BOL BDL NA NA BOL BDL BOL NA NA
2, 6-DNT mg/kg} 10 BOL BDL BDL NA NA BOL 1.3 BDL NA NA
1,3,5-TNB mg/kgl 10 BOL BOL BDL NA NA BDL 0.4 BOL NA NA
Detectio
Explosives | Units| nLimit] C3-0 C3-1 C3-2 C3-3 Cc34 C4-0 C4-1 C4-2 C4-3 Ca-4
TNT mgikgl 10 BDL BOL BOL NA NA BDL BOL BOL NA NA
RDX mg/kg| 10 BDL BDL BDL NA NA BDL BDL BOL NA NA
HMX mg/kg{ 10 BOL BOL BOL NA NA BDL BDL BOL NA NA
2, 4-DNT mg/kg] 10 BDL BDL BDL NA NA BOL BDL BDL NA NA
2, 6-DNT mg/kg] 10 8DL BDL BDL NA NA BDL BDL BDL NA NA
1,3,5-TNB mg/kg] 10 1.1 BDL BDL NA NA BDL BDL B80L NA NA




CONFIRMATION STUDY - VERIFICATION PHASE DATA
SITE 7 - ORDANANCE BURN AREA
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Detectlo
Explosives |Units{ n Limit] D1-0 D1-1 D12 | D13 D1-4 D2-0 D2-1 D2-2 D2-3 D24
TNT mg/kg] 10 13.6 BDL BDL NA NA 141 10 BOL NA NA
RDX mg/kg| 10 BDL BDL BDL NA NA 236 1 "} BOL NA NA
HMX mg/kg| 10 13.1 BDL BDL NA NA 72 21 BDL NA NA
2, 4-DNT ma/kg| 10 BDL B8DL BOL NA NA 2 1 BDL NA NA
2, 6-DNT mg/kg] 10 BDL BDL B8DL NA NA 1 2 | sDOL NA NA
1,3,5-TNB mg/kg| 10 BDL BDL BDL NA NA BOL BDL BOL NA NA
Detectio
Explosives | Units| n Limit| D3-0 D3-1 D3-2 D3-3 034 D4-0 D4-1 D4-2 D4-3 D44
TNT mgkgl 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
RDX mg/kg] 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
HMX mg/kg| 10 7 BOL BDL NA NA 2 B80L BOL NA NA
2, 4-DNT mg/kg| 10 BDL BOL BDL NA NA BOL BDL BDL NA NA
2, 6-DNT mgikg| 10 BDL BDL BOL NA NA B8DL BOL BDL NA NA
1,3,5-TNB mgkg| 10 BOL BDL BDL NA NA BDL BDL 8DL NA NA
Detectio
Explosives |Units| nLimit} E1-0 E1-1 E1-2 £1-3 E1-4 E2-0 E2-1 E2-2 E2-3 E2-4
TNT mg/kg] 10 BDL BDL - BDL NA NA 76 1120 °| BDL NA NA
RDX mg/kgf 10 BOL BDL BDL NA NA 193 6 | 2 NA NA
HMX mgrkg| 10 3 BDL BDL NA NA 116 114’} 2 NA NA
2, 4-DNT mg/kg| 10 BDL 8DL BOL NA NA BDL BDL BDL NA NA
2, 6-DNT mg/kgl 10 BDL BOL BOL NA NA BOL BDL BDL NA NA
1,3,5TNB mg/kgl 10 BDL BDL BDL NA NA 2 26 °| BDL NA NA
Detectio
Explosives |Units} nLimit| E3-0 E3-1 E3-2 E3-3 E3-4 E4-0 E4-1 E4-2 E4-3 Ed4-4
TNT mg/kg] 10 2020 ¢|] 174 *| 6 | BOL NA BDL 7 52 BDL BDL
RDX mg/kg] 10 2670 °| 357 | 12 1 NA 4 11 112 BDL BDL
HMX mg/kg| 10 326 | 294 °} 27 BDL NA 5 21 131 BOL BDL
2, 4-DNT mg/kg| 10 BOL BDL BDL - NA BDL BOL BOL - --
2, 6-DNT mg/kg| 10 BOL BDL 8DL - NA BDL BDL BDL -- -
1,3,5-TNB mg/kg] 10 BDL BOL BDL - NA BDL BDL BDL - --
Detectio
Explosives |[Units| nLimit] F1-0 F1-1 F1-2 F1-3 F1-4 F2-0 F2-1 F2-2 F2-3 F2-4
TNT mg/kg] 10 113 16 BDL NA NA 6 BDL BDL BOL NA
RDX mgfkg} 10 56 BDL BDL NA NA BDL BDL BDL BDL NA
HMX mg/kg| 10 45 2 BOL NA NA 238 91 16 BDL NA
2, 4-DNT mgkgl 10 BDL BOL BDL NA NA BDL BDL BDL - NA
2, 6-DNT mgkg| 10 BOL BDL BDL NA NA BDL BOL BDL - NA
1,3,5-TNB mg/kgl 10 BDL BDL BDL NA NA BOL BDL BDL -- NA
Detectio
Explosives | Units| n LImit] F3-0 F3-1 F3-2 F3-3 F3-4 F4-0 F4-1 F4-2 F4-3 F4-4
TNT mg/kgl 10 9 106 2| BDL NA NA 8DL BDL BDL NA NA
RDX mg/kgl 10 30 10 BDL NA NA BDL BDL BDL NA NA
HMX mgkgl 10 150 312 °f 8 NA NA 5 BDL BDL NA NA
2, 4-DNT mg/kg] 10 BOL BDL BDL NA NA BDL BDL BOL NA NA
2, 6-DNT mg/kg] 10 BDL BOL BDL NA NA BOL BOL B8OL NA NA
1,3,5-TNB mg/kg| 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
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Detectio
Explosives |Units{ nLimit]| Gt1-0 G1-1 G1-2 G1-3 G1-4 G2-0 G2-1 G2-2 G2-3 G2-4
TNT mg/ikg] 10 9 7 | BOL NA NA 20 BDL BDL NA NA
RDX mg/kg| 10 BDL BOL BDL NA NA 135 3 BOL NA NA
HMX ma/kg] 10 2 BDL BDL NA NA 315 °} 294 5 NA NA
2, 4-DNT markg| 10 3 BDL BDL NA NA 1 BOL BDL NA NA
2, 6-DNT mg/kgl 10 4 BOL BDL NA NA 1 | BOL BDL NA NA
1,3,5-TNB mg/kg] 10 BDL BOL BDL NA NA 2 | BDL BOL NA NA
Detectio
Explosives | Units| nLimit| G3-0 G3-1 G3-2 G3-3 G3-4 G4-0 G4-1 G4-2 G4-3 G4-4
TNT mg/kg] 10 BDL BDL BDL NA NA BOL BDL BDL NA NA
RDX mg/kg| 10 BDL BDL BDL NA NA BDL BOL B8DL NA NA
HMX mg/kg| 10 43 5 3 NA NA BDL 8DL BDL NA NA
2, 4-DNT mg/kg] 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
2, 6-DNT mg/kg] 10 BDL BDL BOL NA NA BOL BDL BDL NA NA
1, 3,5-TNB mg/kgl 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
Detectio
Explosives |Units| nLimit] H1-0 H1-1 H1-2 H1-3 H1-4 11-0 11-1 i1-2 11-3 11-4
TNT mg/kg] 10 BOL BOL 8DL BOL NA 2 BOL BDL BDL NA
RDX makg] 10 3 BDL BDL BDL NA 8 BDL 2 3 NA
HMX mg/kgl 10 128 3 11 2 NA 377 2| 19 27 18 NA
2,4-DNT mg/kg| 10 BDL BDL BDL - NA BDL BDL BDL - NA
2, 6-DNT mg/kg] 10 BOL BDL BDL - NA BDL BDL BDL -- NA
1,3,5-TNB mg/kg] 10 BDL BDL BDL - NA 2 BDL BDL - NA
Detectio
Explosives |Units| nLimit | 12-0 12-1 12-2 12-3 12-4 13-0 13-1 13-2 13-3 13-4
TNT mg/kg| 10 3 | BDL 3 1 NA BOL B8DL BOL NA NA
RDX ma/kg] 10 11 BDL 9 4 NA B8DL BDL BDL NA NA
HMX mg/kg] 10 110 2 '] 14 11 NA 313 °| 46 6 NA NA
2, 4-DNT mg/kgf 10 BDL BDL BDL - NA BOL BDL B8DL NA NA
2, 6-DNT mg/kg| 10 BDL BDL BDL - NA BOL BDL BDL NA NA
1,3,5-TNB mg/kg| 10 BDL BDL BDL - NA BDL BDL BDL NA NA
Detectio
Explosives |Units| nLimit] J1-0 J1-1 J1-2 J1-3 J14 J2-0 J2-1 J2-2 J2-3 J2-4
TNT mg/kg] 10 BOL BDL BDL NA NA BDL 2 2 2 NA
RDX mg/kg] 10 BDL BOL BOL NA NA BDL 2 2 4 NA
HMX mg/kg| 10 10 1 BDL NA NA 214 °} 367 22 11 NA
2, 4-DNT mgkg| 10 BDL BDL B80L NA NA BDL BOL 80L - NA
2, 6-DNT mgkg|l 10 BDL BDL BOL NA NA BDL BOL BDL -- NA
1,3,5-TNB ma/kg] 10 8DL BOL BDL NA NA BDOL 80L BOL - NA
Detectio
Explosives | Units| nLimit} J3-0 J3-1 J3-2 J3-3 J34 K1-0 K1-1 K1-2 K1-3 K1-4
TNT mg/kg| 10 BDL BDL BDL NA NA oL | BOL 1 4 BDL BOL
RDX mg/kg| 10 BDL BOL BOL NA NA BDL BOL 4 BDL BDL
HMX mg/kgl 10 8 7 B8DL NA NA 2 20 341 BOL BDL
2, 4-DNT mg/kg] 10 B8DL BOL 8DL NA NA BOL BOL BDOL - --
2, 6-DNT mgkgl 10 BOL BOL BOL NA NA BDL BDOL B8DL - --
1,3,5-TNB mg/kg] 10 B8DL BDL BOL NA NA BDL BDL BDL -- -
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Detectio
Explosives |Units{ nLimit] k2.0 | - K2-1 K2-2 K2-3 K24 K3-0 K3-1 K3-2 K3-3 K3-4
TNT mgikg] 10 5 662 °f 4 8 | NA 8DL BDL BOL NA NA
RDX mg/kg] 10 3 548 *| 3 | 1 NA BDL BOL BOL NA NA
HMX mg/kg] 10 351 401 °| 14 73 | NA 2 1 2 NA NA
2, 4-DNT mg/kg| 10 BDL 13 BOL - NA 8DL BOL B8DL NA NA
2, 6-DNT mgkg| 10 BDL 4 BDL - NA BDL BDL BOL NA NA
1,3,5-TNB mgrkg| 10 BDL BDL BOL -- NA BDL BDL BDL NA NA
Detecti
Explosives |Units| nLimit] L1-0 L1-1 L1-2 L1-3 L14 L2-0 ‘L2-1 L2-2 12-3 L2-4
TNT mg/kg] 10 3 2 BOL NA NA 11 32 3 73 ‘| NA
RDX mg/kg] 10 9 1 BDL NA NA 48 58 4 48 °] NA
HMX mg/kg] 10 286 8 2 NA NA 485 155 13 115 ‘] NA
2,4-DNT mg/kg] 10 11 BDL BOL NA NA 2 2 BDL - NA
2, 6-DNT mg/kg] 10 2 | BOL BDL NA NA 3 1 BDL - NA
1,3,5-TNB mg/kg| 10 BOL BDL BDL NA NA BDL BDL BDL -- NA
Detectlo
Explosives |Units| nLimit| 130 L3-1 L3-2 £3-3 L3-4 M1-0 M1-1 M1-2 M1-3 M1-4
TNT ma/kg] 10 6 BDL BDL 3 NA BDL BDL BDL NA NA
RDX mg/kg] 10 6 8 3 8 | NA BDL BDL BDL NA NA
HMX ma/kg| 10 454 125 25 276 °| NA 2 BDL BDL NA NA
2, 4-DNT mg/kg] 10 2 2 BDL - NA BDL BDL BDL NA NA
2, 6-DNT mg/kg] 10 1 BDL BDL - NA BDL BDL BDL NA NA
1,3,5-TNB mg/kg] 10 BDL BDL BDL -- NA BDL BOL BDL NA NA
Detectio
Explosives {Units| nLimit| M2-0 M2-1 M2-2 M2-3 M2-4 M3-0 M3-1 M3-2 M3-3 M3-4
TNT ma/kg| 10 12 53 38 6 °| 2 BOL BDL BDL NA NA
RDX mg/kg] 10 8 187 36 54 | 2 BOL BOL BDL NA NA
HMX mg/kg] 10 265 168 116 211 °| 3 3 9 3 NA NA
2, 4-DNT mg/kg] 10 BDL BDL BOL - - BDL BOL 80L NA NA
2, 6-DNT mg/kg] 10 BDL BOL B8DL - - BOL BDL BOL NA NA
1,3,5-TNB mg/kg] 10 BDL BDL BDL - - BDL BDL BDL NA NA
Detectio
Explosives |Units{ nLimit|{ N1-0 N1-1 N1-2 N1-3 Ni-4 N2-0 N2-1 N2-2 N2-3 N2-4
TNT mg/kg] 10 BDL 2 B8OL | BDL NA 49 | BOL | 237 3 |
RDX mg/kg] 10 2 2 16 1 NA 96 30 410 10 5
HMX mg/kg]l 10 30 6 | 44 3 NA 445 *| 106 295 35 Y 1
2,4-DNT mg/kgl 10 8DL BOL BDL - NA BOL BDL BDL - -
2, 6-DNT mg/kgl 10 BDL BDL BDL - NA 4 BOL BDL -- -
1,3,5-TNB mg/kg} 10 BOL BDL BOL - NA BOL B8OL BOL - -
Detectlo
Explosives | Units| n Limit | N30 N3-1 N3-2 N3-3 N3-4 01-0 01-1 01-2 01-3 014
TNT mg/kg| 10 2 | a4 ‘Ieo. | 1 NA 5 | BOL BOL BDL NA
RDX mg/kg] 10 4 2 16 3 NA 108 BDL 5 2 NA
HMX mg/kg] 10 363 133 68 112 *) NA 302 9 63 30 °| NA
2, 4-DNT mg/kg] 10 3 BOL BOL - NA BDL B8DL BOL - NA
2, 6-DNT mg/kg| 10 BDL BOL BDL - NA BDL BOL BOL - NA
1,3,5-TNB mg/kg] 10 BDL 8DL BDL - NA BDL BDL BDL - NA
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Detectio
Explosives | Units| nLimit| 02-0 02-1 02-2 02-3 024 03-0 03-1 03-2 03-3 03-4
TNT mg/kg] 10 BDL BDL 210 3 3 9 65 13 BDL NA |
RDX mg/kg] 10 175 3 278 5 4 2 705 27 5 NA
HMX ma/kg] 10 275 292 188 8 2 173 359 42 3 NA
2, 4-DNT mg/kg] 10 BDL BDL BDL - - BDL BDL BDL - NA
2, 6-DNT mg/kgl 10 B8DL BOL BOL - - - BDL BOL BDL - NA
1,3,5-TNB mg/kg] 10 BDL BDL BDL - - 8DL BDL BDL -- NA
Detectio
Explosives | Units| nLimit| p1-0 P1-1 P1-2 P1-3 P1-4 P2-0 p2-1 P2-2 P2-3 P2-4
TNT mg/kg] 10 BDL BDL BOL NA NA BDL BDL BDL NA NA
RDX mg/kg] 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
HMX mg/kg] 10 BDL 2 BDL NA NA BDL 80L BDL NA NA
2, 4-DNT mg/kg] 10 BDL BDL BDL NA NA BDL BDL BDL NA NA
2, 6-DNT ma/kg] 10 80L BDL BDL NA NA 8DL BDL BDL NA NA
1,3,5-TNB mg/kg| 10 BDL BDL BDL NA NA BDL BOL BDL NA NA
Detectio
Explosives | Units! nLimit } p3-0 P3-1 P3-2 P3-3 P34 Q1-0 Qi-1 Q1-2 Qi-3 Qi<
TNT mg/kgl 10 BDL BDL BOL NA NA 2 7 BDL NA NA
_|RDX mg/kg] 10 BDL BDL BDL NA NA 8DL BOL BDL NA NA
HMX mg/kg] 10 2 1 BDL NA NA 18 36 3 NA NA
2, 4-DNT mg/kg] 10 BDL BDL BDL NA NA BDL BDL 8DL NA NA
2, 6-DNT mg/kg| 10 BDL BDL 8DL NA NA BDL BDL BDL NA NA
1,3,5-TNB mg/kg] 10 8DL BDL BDL NA NA BDL BDL BDL NA NA

" Found below method detection limit

" Interference at TNT retention time

' Value obtained from 1:2 dilution of sample extract

2 vaiue obtained trom 1:5 dilution of sample extract

3 value obtained from 1:10 dilution of sample extract

4 value obtained from 1:20 dilution of sample extract

$ Value obtained trom 1:50 dilution of sample extract

® Value obtained trom 1:100 dilution of sample extract

-- Parameter not requested
NA Not Analyzed

BOL Below Detection Limit
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|"H= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page [ of [
Project Site Name: Whife ga Sample ID No.: /]SS 20|
Project No.: Sample Location: Site 7
Sampled By: P
K Surface Soii C.0.C. No.:
[l Subsurface Soil
0 Sediment Type of Sample:
fl Other: 0 Low Concentration
0 QA Sample Type: [ High Concentration
D\alé\ " Depth Intervai Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: T~ — |
Method: _—" o ——
Mon(or Reading (ppm): /

Date; Time Depth Interval Color Description {Sand, Siit, Clay, Moisture, etc.)
[6- 15 -0 fgoc| 0-T* Lr Brad | Spvd , puois -, LArse Hocks
Method: ’ ]
Boul & S0,
Monitor Readings
(Range in ppmy):

Analysis Container Requirements Collected Other
EXpldsives [- Doz Ta- —

Se< Figune (-2

MS/MSD Duplicate ID No.




l'& Tetra Tech NUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_{ of N
Project Site Name: 1/-’[\ Tk geh Sample ID No.: 75S DdW
Project No.: Sample Location: < f< 7
Sampled By: Ly

[KSurface Soil C.0.C. No.:

[l Subsurface Sail

I Sediment Type of Sample:

[l Other: [] Low Concentration

0 QA Sample Type: ] High Concentration

e: s {>\_Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: / \\ _/ [~

Meading (ppm): N /

Date: Time Depth Interval Color Description (Sand, Siit, Clay, Moisture, etc.)
[~ - Tors | 0-6" | &0 bewd | Sardd, poich, Canee

Monitor Readings
(Range in ppm):

g ¢

Analysis Container Requirements Collected Other
EXplss fve s [-Foc Ton o

5<’—<— Fréuhe, /-2

Signature(s):

MS/MSD Duplicate ID No.:

S .
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Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Project No.:
& Surface Soil

I Sediment
[} Other:

Project Site Name:

[l Subsurface Soil

{1 QA Sample Type:

YN

Page of
Sample 1D No.: Z SS 2402
Sample Location: <Sife =7
Sampled By: "
C.0.C. No.:
Type of Sample:

fl Low Concentration

[l High Concentration

&t&' e, | TBepth Interval Color Description (Sand, Silt, ClayMoisture, etc.)
Time: N /

Method: )\

Merfor Reading (ppm):

Depth Interval

s 0-6~

S’Am/d; /P‘Ur{f‘, L prsc bt

Monitor Readings

(Range in ppm):

Analysis

Container Requirements

Collected

Other

[- Yoz

1A~ —

£ XVﬂ[zsf k<,

Sec F"‘éum [-2_

MS/MSD

——r

Duplicate }p No.:

v




'|'-|: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page _[ of _/_
Project Site Name: J L. ; I'C st Sample ID No.: J)Ss 204
Project No.: Sample Location: Site 7
Sampled By: w2

Kgurface Soil C.0.C. No.:

[l Subsurface Soil

(] Sediment Type of Sample:

(] Other: {1 Low Concentration

I QA Sampie Type: [] High Concentration

GRAB SAMPLE DATA

Oate: - Color Description {Sand-Stit, Clay, Moisture, etc.)

Date: Time Depth Interval Color Description (Sand, Siit, Clay, Moisture, etc.)

O0-15-n [ (02 O-6% & Peor | Soed | foscd, Line. frke

Monitor Readings
(Range in ppm):

0.0

Analysis

E(lﬂfos.‘uw (- G022 Ta~ —

See Figene [-2_

Signature(s):

MS/MSD Duplicate ID No.: )
— FO /0102 - d1 ﬂdd@ffﬁ\




SOIL & SEDIMENT SAMPLE LOG SHEET

0 QA Sample Type:

Page | of |
Project Site Name: WHTE oAWK Sample IDNo.: 07 SS 2L0S
Project No.: cto 436 4200 Sample Location: StITE 7
Sampled By: sim P40/ TS TEA HY
Surface Soil C.0.C. No.: i

1 Subsurface Soil

1 Sediment Type of Sample:

[] Other: . _Low Concentration

{1 High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

N

\

Date:_ - Depth Color
Time: ~_ _—

Method: _—" ~__ —
Mapitdr Reading (ppm): /

—

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
i17- 00 32<] 0-¢" BRN F 1o € SANO Tt
Method: 12 .7 } GRAUSC [ eell  ANDT) )
leowt 4 spood |32 9 MBSt
Monitor Readings |3 30 4. SICT
(Range in ppm): 13 30
WV
O [33% /

Analysis

Container Requirements

Other

Collected

Fe

EAP\OS v es

| —

8 2 JAR

L

SPAMAE TTMT =

-

Duplicate ID No.:

335

scE FIoURE (-3

WS _
R SOC ALy s
2 TW

Sigzwm(s/):




Tt

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

] QA Sample Type:

Page _’ of _/
Project Site Name: // A [ .Z( onk Sample ID No.: 07 359 29|
Project No.: Yoy Sample Location: 5. Fe 7
Sampled By: e

fl Surface Soil C.0.C. No.:

[I Subsurface Soil

J Sediment Type of Sample:

[} Other: [ Low Concentration

1 High Concentration

Monitor Reading (ppm): Q. O

Date: / 5 -{S-00L Depth Interval Color Description (Sand, Siit, Clay, Moisture, etc.)
Method: Mo/ { & SOcen/ - O/t ﬂan/ Maic ’L/ Small lacks ) Qg muics

Time Depth Interval Color Description (Sand, W.)
/
[Method: — ]
Monitor Readings -
(Range in ppm): P

Analysis

Container Requirements

Collected

Other

Eﬁ";olu.\/&s

/- % oz

Jon

V

Se< Figues [-2

Signature(s):

MS/MSD

Duplicate ID No.:

///L/Lé, =2




l'H: Tetra Tech NUS, Inc. - SOIL & SEDIMENT SAMPLE LOG SHEET

Page { of {
Project Site Name: LJ[\: l-—c 0a Sample ID No.: 01 50 272
Project No.: Y2 uo Sample Location: Scke 7
Sampled By: Y
] Surface Soil C.0.C. No.:
] Subsurface Soil
K Sediment Type of Sample:
] Other: [1 Low Concentration
I QA Sample Type: {] High Concentration
Défé: j0-(5-02 Depth Intervat Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (2 D5— LT 3 Ok Sand, mosf-, on5uvics

Method: /)mfa SpPecr! O'é ‘" Brad’ M

Monitor Reading (ppm): 9. @

M Time Depth Interval Color Description (Sand, Sitt, Clay, Moistuge{ etc.)

Method: T _—
/

Monitor Readings
(Range in ppm):

Analysis Container Requirements Collected Other
L Xplos'ye s - gaT Ry L
L 4

MS/MSD Duplicate ID No.: %/ , ‘ip
— | /bﬁé At




I'& Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Monitor Reading (ppm):

Page _/ of (
Project Site Name: Z\/L Le  Ork Sample ID No.: 07 50 203
Project No.: Y2 Sample Location: Site 7
Sampled By: wy?
[l Surface Soil C.0.C. No.:
[} Subsurface Soil
[KSediment Type of Sample:
] Other: [} Low Concentration
0 QA Sample Type: ] High Concentration
Date: / I-(7 . d2 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /3—5() . Snl""( N,f( Sor-¢< S, /\[5‘ /‘(dc'S/'
Do -¢6! Brewr’ < S sy,
Method: Dow ! . S 20e) & DA small Laks L, A HG sy S

0.6

Depth Interval Description (Sand, Siit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other

9(&'0/"—"/‘#:—5

/- Pz Jn~ [

Sece /4:5 une. (— l

Signature(s):

MS/MSD
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APPENDIX C

DATA VALIDATION LETTERS






Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: S. NESBIT ‘ DATE DECEMBER 12, 2002
FROM: BERNARD F SPADA lil COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION- EXP

CTO 836, NSWC WHITE OAK

SDG 0210324

SAMPLES: 8/Soil/Sediment

07SD201 07SD202 075D203
0755201 0755202 0755203
0785204 FD101502-01

Overview

The sample set for CTO 836 NSWC White Oak, SDG 0210324 consists of four (4) environmental soil
samples, three (3) environmental sediment samples, and one (1) field duplicate. All environmental samples
were analyzed for explosives (EXP) by SW-846 Method 8330. The field duplicate pair included in this SDG is
FD101502-01 and 07SS5204.

The samples were collected by Tetra Tech NUS on October 15, 2002 and analyzed by Laucks Testing
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Method 8330 analytical and
reporting protocols.

All samples were successfully analyzed. The findings offered in this report are based upon a general review
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory
method blank results, surrogate spike recoveries, blank spike/blank spike duplicate results, chromatographic
resolution, compound identification, compound quantitation and detection limits. Areas of concern are listed
below.

Major
+ None.
Minor
e The results for HMX in the field duplicate pair FD101502-01 and 0755204 exceeded the 50%
relative percent difference quality control criteria. The results for HMX were qualified as
estimated (J) in the aforementioned samples.
Notes

The laboratory’s Form X for sample FD101502-01 states that the result for HMX (9.7 mg/kg) was reported
from the C18 column. The reviewer found that the raw data shows that the calculated value from the C18
column is 8.93 mg/kg which corresponds to the CN column on the Form X. It appears that the Form X has
the values transposed between columns. No action was taken on this basis.



Executive Summary

Laboratory Performance: None.
Other Factors Affecting Data Quality: Qualifications were made based on field duplicate imprecision.

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for
Data Validation as modified by EPA Region Il (9/94) and the NFESC guidelines entitled Navy IRCDQM
(Sept. 1999). The text of this report has been formulated to address only those problem areas affecting data
quality.

“| attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC Guidelinesk and the Quality Assurance Project Plan (QAPP).”

V2 s i

Tetra Tech NUS”/
Bernard F Spada {ll
Chemist/Data Validator

/Tétra Tech NUS
. Joseph A. Samchuck

Quality Assurance Officer

Attachments:

Appendix A — Qualified Analytical Results
Appendix B — Results as Reported by the Laboratory
Appendix C — Support Documentation



Appendix A

Qualified Analytical Results



Qualitier Codes:

ZTrXe—-—TITOHOTMoOOTD >

No1

NO3

N‘<><‘E<‘C"'U3:DO'U.O

Lab Blank Contamination
Field Blank Contamination

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance
MS/MSD Noncompliance

LCSALCSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

Intemal Standard Noncompliance

= .Internal Standard Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

= Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (i.e., base-time drifting) }
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

. % Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results
Non-linear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity



[Wd £2:20:2 2002/%/\ 4] € 4o 1 ebed

n 90 1AB13L N 150 7AH13L N I890 B TAH13L
n 90 XQy n 150 XQy n 890 Xay
n 90 3IN3ZNIGOYLIN n 150 INIZNIGOHLIN n 89°0 INIZNIFOHLIN
N 90 XINH n 150 XNH n 89°0 XAH
n 90 ININIOLOYLIN® N £50 3ININTOLOYLINY n 890 i ININTOLOHLINY
n 90 3NINIOLOYLINIO-9'2-ONIAY-¥ n 150 ININTOLOHLINIQ-9Z-ONINY-¥ n 89°0 3N3NTOLOYLINIQ-9'2-ONINY-¥
n 90 3N3NIOLOYLIN-E N 150 AN3NTOLOYLINE n 890 ININTOLOHLINE
N 90 3ININTOLOHILIN-Z n 150 IN3NTOLOHLIN-Z n 89°0 3N3NT0LOHLIN-Z
n 90 3ININTOLOHLINIO-9'v-ONINY-2 N 50 3NANTIOLOYLINIC-9'v-ONIWY-C n 890 3ININTOLOYLINIO-9't-ONINY-Z
n 90 ININTOLOYLINIQ-9'2 n 150 3N3NT0L08LINIO-9'2 n 89°0 3N3NIOLOHLINIQ-92
n 90 3ININTIOLOYLINIA-F'Z n 150 3ININIOLOYLINIC-Y'2 n 890 3ININI0LOYLINIGH'E
N 90 ININTOLOHLINIHL-9'Y'Z N 150 3N3NT0LOHLINIHL-9'Y'2 n 89°0 ININTOLOHLINIHL-OY'Z
n 90 INIZNIFOHLINIQ-E'L n (S0 INIZNIGOHLINIQ-E'} n 890 INIZNIEOHLINIC-E'}
n 90 INIZNIBOYLINIHL-GE'} n 150 INIZNIQOHLINIHL-G'E'} n 890 3NIZNIBOHLINIHL-G'E'}
apon enp [ynsey ieleweled apo) |eny jjnsey i8leweled epod enp |j§nsay lajewelsed
[enD [eA [eno feA [enD [eA
:407dna :407dNna :407dNa
¥8 SpliosTIod 88 SPIOST1od vL spilos10d
ON/OW sHun ON/OW sjun OWOW syun
. AN edAy ob NN edA) ab WN adA)ob
80-v2£01L20 prae; L0-¥2€0120 pI e 90-v2€0120 pITqey
2002/51/01 elep~dures 2002/51/01 sjep dwes 200Z/51/01 ejep~dwes
£020S.0 sidwesu 202as.L0 e|dwesu 102QSL0 9(dwesu

dX3 :NOILOVHd VY.ivd 1I0S ‘VIQ3IW ¥2e0leo -oas

oocy

:ON ro4d




(Wd 22:20:2 2002/p/141 € JO T 6Bed

n 250 AHL3L N 250 JAHLAL n €50 TAHL3L
n 250 XaH n 250 Xay n £50 Xay
n 250 3IN3ZN3EOYLIN n 250 INIZN3BOHLIN N £50 INIZNIGOULIN
n 250 XWH N 250 XINH n £50 XWH
n 250 3ININTOLOYLINY n 250 3IN3NIOLOYLINY N €50 3N3NIOLOHLINY
n 250 3N3NTOLOY LINIG-9'Z-ONIWY-b n 250 ININTOLOBLINIC-9'2-ONIWY-¥ n 50 IN3NI0LOHLINIQ-9'Z-ONINY-¥
n 250 ININIOLOHLINE n 250 3ININTOLOHLINE N £50 ININIOLOHLINE
N 250 3ININIOLOHLING n 250 ININTOLOHLING n £5°0 IN3INIOLOHLINZ
n 250 3ININTOLOYLINIO-9'v-ONIWY-2 n 250 IN3NTOLOH LINIC-9't-ONINY-Z N £50 3IN3INTOLOHLINIO-9'7-ONIWY-2
n 250 ININTOLOYLINIQ-9'Z n 250 3ININIOLOHLINIO-9'T n £5°0 3N3NT0LOHLINIG-9'2
n 250 ININIOLOHLINIO-v'2 n 250 3ININTOLOHLINIA-'2 n £50 3NINTOLOHLINIC-Y'2
n 250 3ININTOLOYLINIHL-9'Y'Z n 250 3N3NT0LOHLINIHL-9'Y'2 N £6°0 3ININTOLOHLINIHL-9'Y'Z
N 250 3IN3ZNIA0HLINIGE'} n 250 IN3ZNIFGOHLINI-E' n £50 INIZNIGOHLINIG-E'Y
N 250 3NIZNIGOHLINIHL-G'E'L n 250 3N3ZN3FOHLINIHL-G'E'L n £5°0 3IN3ZNIQOHLINIHLSE'}
8pon renp jiinsey lelsuleiey 8pon [end [ynsey Jeleweled epo) [eny jnsey Jejeweled
[end [BA {end [BA [enD [BA
'407dNa :407dNna '407dNa
96 spllosTiod 96 SpllosTIod S6 splosTiod
OW/ON shun OM/OW syun ON/ONW syun
i WN edAy ob NN adAy ob WN edAyob
€0-¥2€0120 pIqe 20-$2€0120 pr-qet L0-#2E0LZ0 pITqe|
2002/S /0t ejep dwes 2002/S4/04 ejep~duwes 2002/51/01 elep~dwes
£02SSL0 ejdwesu 202SSL0 ajdwesu 102SSL0 ejdwesu

dX3 “ZO_.R.u(mm v.ivaQ T10S ‘VIG3IW v2eoleo 'vas

00t

:ON rodd




INd £2:20:2 2002/%/11) €40 € ebed

n 750 TAHL3L n lss0 TAHL3L
£ XQY Ve XaH
n y50 3INIZNIBOHLIN n 550 INIZNISOHLIN
D r L6 XWH| 9 r 2y XH
n 750 3ININIOLOHLINY n 550 3ININOLOHLINY
n v50 3ININTOLOHLINIQ-8'Z-ONINY-p n 550 3ININTOLOYLINIC-8'Z-ONIWY-F
n ¥50 ININTOLOHLINE n 550 ININOLOYLINE
n 950 3ININTOLOBLINZ n 550 ININTOLOHLING
n y50 3ININTOLOHLINIQ-9'P-ONINY-2 n 550 3ININTOLOYLINIG-9'-ONINY-2
n ¥50 ININTOLOHLINIG-9 n 550 3ININTOLOHLINIG-9'Z
n 950 ININOLOHLINIG ' N 550 3ININOLOHLINIG+'
n ) 3ININTOLOBLINIHL 'Y n 550 3ININTOLOBLINIEL-9'Y'Z
n ¥50 INIZNIEOHLINIG-E'H n 550 INIZNIBOULINI-E'}
n y50 INIZNIGOHLINIHLG'E'} n 550 INIZNIEOHLINIELS'E'}
epon | [end |Insey lejsweled epon | enp |unsay Jejoweled
leno | IeA enD | [BA
02SSL0 1407dNa :40”dNa
26 SPII0S10d 16 SPI0S }0d
D/OW shun OMW/OW swun
WN adAy ob WN adAj"ob
50-2€0120 pI~qel ¥0-v2E0420 PIqel
2002/54/0} erep duwes 2002/54/01 ejep duwes
10-205104Q4 e/dwesu $02SSL0 aidwesu

dX3 :NOILOVHS vivd 1I0S VIQ3IW v2e0leo ‘uas

00zy  :ON rOHd




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: MR. S. NESBIT DATE: NOVEMBER 25, 2002
FROM: SETH C. STAFFEN COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION - EXPLOSIVES

CTO 836; NSWC WHITE OAK, MD

SDG: 83603

SAMPLES: 1/Soll

0755205

OVERVIEW

The sample set for CTO 836, SDG: 83603; NSWC White Oak, MD consists of one (1) soil environmental
sample. The sample was analyzed for explosive compounds. No field duplicate pairs were included in this
SDG.

The sample was collected by Tetra Tech NUS, Inc. on November 7, 2002 and analyzed by Laucks Testing
Laboratories. The analysis was conducted in accordance with Naval Facilities Engineering Service Center
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Method 8330 analytical and
reporting protocol. '
The sample was successfully analyzed. The findings offered in this report are based upon a general review
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory
method blank results, surrogate spike' recoveries, blank spike results, matrix spike/matrix spike duplicate

results, compound identification, compound quantitation, and detection limits. Areas of concern are listed
below.

Maior Problems

¢ There were no major problems noted that would have resulted in the rejection of data.

Minor Problems

e There were no minor problems noted that would have resulted in the qualification of data.

EXECUTIVE SUMMARY

Laboratory Performance Issues: None.

Other Factors Affecting Data Quality: None.



Memo to: S. Nesbit
Date: 11/25/02
Page: 2

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data
Validation (September, 1994) as modified by Region Il and the NFESC guidelines "IRCDQM" (September,
1999). The text of this report has been formulated to address only those problem areas affecting data

quality.

"| attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

AC LTl
TetraTech NUS ¢

Seth C. Staffen
Environmental Scientist/Data Validator

P

—~ - S~

 TefraTdohRUS

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory

3. Appendix C - Support Documentation



APPENDIX A

QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

ZZIr X« -TIOmTMMmMOO®P>P

<
[«]
-—

NO2
03

=z

N<XsSs<cCcH®wWDODTO

Lab Blank Contamination

Field Blank Contamination

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance
MS/MSD Noncompliance

LLCS/LCSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r<0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance

Internal Standard Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)
Surrogates Recovery Noncompliance.

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results

Non-linear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity -
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Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: S. NESBIT ‘ DATE: DECEMBER 20, 2002
FROM: EDWARD SEDLMYER COPIES: DV FILE

SUBJECT: ORGANIC DATA VALIDATION- EXP
CTO 836, NSWC WHITE OAK
SDG 83604

SAMPLES: 2/Solid
755206 755207
OVERVIEW

The sample set for CTO 836 NSWC White Oak, SDG 83604 consists of two (2) soil environmental samples.
The samples were analyzed for explosives.

The samples were collected by TetraTech NUS on November 21, 2002 and analyzed by Laucks Testing
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Methods 8330 analysis and
reporting protocols. The findings in this report are based upon a general review of all available data including:
data completeness, holding times, initial / continuing calibrations, laboratory method blank results, surrogate
spike recoveries, blank spike results, matrix spike/matrix spike duplicate results, field duplicate results,
compound identification, compound quantitation, and detection limits. Areas of concern are listed below.

Minor Problems

¢ The percent difference between columns exceeded 25% for the following compounds. The positive
results were reported as estimated, J for the compounds below:

Sample ‘ Compound %D

755207 4-Amino-2,6-dinitrotoluene 182.5%

755207 2-Amino-4,6-dinitrotoluene 71.3%
EXECUTIVE SUMMARY

Laboratory Performance Issues: Several %Ds exceeded the quality control limit between columns for positive
results.

Other factors affecting data quality: None.
The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data

Validation (9/94) as modified by Region Ill and the NFESC guidelines IRCDQM (Sept., 1999). The text of this
report has been formulated to address only those probiem areas affecting data quality.
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Edward Sedimyer
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Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:
Appendix A — Qualified Analytical Results

Appendix B — Results as Reported by the Laboratory
Appendix C — Support Documentation



APPENDIX A

QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

Z2 Z2Ir XS~ ITOGmTMmMmOoOO >

=
o
—

02
NO3

N<Xs<c-HuwIODO

Lab Blank Contamination

Field Blank Contamination

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance
MS/MSD Noncompliance

LCS/LCSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r <0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance

Internal Standard Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin
Pest/PCD% between columns for positive results

Non-linear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity
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APPENDIX D

RISK ASSESSMENT DATA
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APPENDIX E

SOIL TO GROUNDWATER MODELING






TECHNICAL MEMORANDUM

SITE 7—ORDNANCE BURN AREA
FORMER NSWC WHITE OAK
SILVER SPRING, MARYLAND

USE OF RBCs AS PRGs

The draft Corrective Measures Study (CMS) proposed using the EPA Region 3 Residential Soil Risk-Based
Concentrations (RBCs) as the Preliminary Remediation Goal (PRG) for soil at Site 7. It was concluded,
based on the results of the RCRA Facility Investigation (RFI) and the CMS, that removal of all soil with
concentrations greater than RBC would result in protection of public health and the environment and would
also be protective of the underlying groundwater.

EPA’s primary concern with use of the RBC is that the value is considered to be a screening level. As
such, its basis for derivation is solely predicated by exposure through ingestion, thus failing to consider
exposure through dermal contact and inhalation. Hence, consideration of these pathways would suggest
that the PRG would be lower and that the RBC would fail to be adequately protective of human health.

Tetra Tech NUS, Inc. and the U.S. Navy agree that the RBC only considers exposure through ingestion, but
removal of all soil with constituent concentrations in excess of their respective RBCs would result in
exposure concentrations less than the RBCs. Removal of this soil and replacement of these soils with clean
fill would result in maximum detected concentrations of these concentrations less than the RBCs, thus
indicating that they would not be retained in any risk assessment. Overall, removal of soils with constituent
concentrations in excess of the RBCs may be more than necessary to achieve an acceptable risk level or
hazard index.

Appendix B of the draft CMS for Site 7 presented data, assumptions, and general approach that was used to
evaluate the potential risk to groundwater quality based on leaching and subsurface transport of explosives
to the water-table aquifer. The vadose zone model ECTran, developed by TtNUS, was used to perform the
soil-to-groundwater modeling. The results of the modeling, including sensitivity analyses, showed that
current concentrations of explosive contaminants in the soil were not sufficient to cause an impact to
groundwater quality. Comments on the modeling work stated that because the ECTran model is not an
officially-approved USEPA model, another model or standard calculation of a soil screening level (SSL)
should be used to develop PRGs for Site 7. This memo presents the calculations of remediation goals using
two different methods and then compares these remediation goals to actual soil concentrations detected at
the site.

Attachment 1 shows the calculation of remediation goals using the standard method suggested by the
USEPA. The K, -values and physical soil properties used to compute the SSLs are also listed in
Attachment 1. The dilution attenuation factor (DAF) equal to 24.9 was used to perform these calculations.
The calculation of the DAF is shown on Attachment 2 and repeated on Attachments 3 and 4. The
calculated SSLs listed on Attachment 1 are below the maximum concentrations detected in the soils at Site
7. The calculated SSL values for RDX, TNT, and ADNT compounds were exceeded in the samples
collected as part of the RFI conducted by Tetra Tech NUS, Inc. in 1999 and 2000 (Attachment 5) and as
part of the Remedial Investigation conducted by Malcolm Pirnie in the early 1990’s.

Remediation goals were also computed using an alternative method, the Mass Limit Model or Summers
model. Calculations using this method are shown on Attachments 2, 3, and 4 for RDX, TNT, and ADNT
compounds, respectively. Again, the assumed parameter values and a DAF of 24.9 used for these
calculations are listed in the attachments. The resulting remediation goals calculated using this method are
also listed in Attachment 5. The remediation goals derived from the Summers model are greater than those
calculated using the standard approach (Attachment 1). The Summers model remediation goals are greater
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and much closer to the maximum concentrations detected in the soils. However, using the different
remediation goal did not significantly effect the amount of soil with concentrations greater than the
remediation goals.

Both of these remediation goal calculation procedures were intended to provide a means of identifying
COPCs and screening data to be protective of groundwater quality. However, they are very conservative
and were not intended to be used as a means to develop remedial action limits for site cleanup. If the
thickness of the vadose zone (approximately 45 feet thick), the moderate to large soil adsorption
coefficients (Kgs), and the moderate biodegradation rates are considered in the potential impact analysis (as
was done in Appendix B of the draft CMS), then the soii concentration limits that are protective of
groundwater would be much greater (at least one order of magnitude) than the SSLs presented in
Attachment 5. Consequently, removal of soil with constituent concentrations greater than their respective
RBCs would result in protection of groundwater, as well as protection of human health..
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Attachment 1 -- Calculation of SSLs for Protection of Groundwater

SSL =Cw *[Kd + (qw + qa * H')/pb] = Cw ™ [(Koc * foc) + (qw + ga * H’)/pb]

Cw = target leachate concentration = allowable groundwater concentration * DAF
Kd = soil-water partition coefficient = foc * Koc

foc = fraction organic matter in soil = 0.002 (default)

Koc = organic carbon - water partition coefficient

qw = water-filled soil porosity = 0.3 (default)

qa = air-filled soil porosity = 0.13 (default)

pb = dry bulk density = 1.7 g/cm3

H' = Henry’s Law Constant

DAF =24.9
SSL Calculation for RDX SSL = 0.255 mg/kg
Cw=0.0061"24.9= 0.152
Koc = 750
Kd=750*0.002=  1.50
H = 1.20E-05
SSL Calculation for TNT SSL = 3.383 mg/kg
Cw=0.022"24.9= 0.548 )
Koc = 3000
Kd =3000 *0.002= 6.00
H = 4.87E-09
SSL Calculation for 2ADNT = 4ADNT SSL = 0.207 mg/kg
Cw=0.0022 *24.9 = 0.055
Koc = 1800
Kd =1800 * 0.002 = 3.60
H = 3.00E-03
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Attachment 2 -- Calculation of Mass Limit Model Screening Level for RDX

Ditution/Attenuation Factor Calculations Units
Infiltration Rate, | = 10 inches/year
infiltration Rate, | = 0.833333 ft/year
Width of contaminated soil area, perpendicular to flow = 340 feet
Length of contaminated soil area parallel to flow = 60 feet
Contaminated Soil Area = 20,400 ft2
Downward Seepage through Contaminated Soil, Qp = 17,000 ‘ft3/year
Saturated Aquifer Thickness = 20 feet
Aquifer Cross Sectional Area Perpendicular to Flow = 6,800 ft2
Hydraulic Gradient = 0.025 fr/ft
Horizontal Hydraulic Conductivity = 6.55 ft/day
Horizontal Hydraulic Conductivity = 2,391 ft/year
Flow through the Aquifer from Upgradient, Qa = 406,428 ft3/year
Dilution/Attenuation Factor (DAF) = (Qa+Qp)/Qp = 249 unitless

Mass Limit Model for RDX

Infiltration Rate, | = 0.833 ftiyear
Exposure Duration, ED = 70 years
Soil Bulk Density, pb = 1.7 g/cm3

Source Depth, ds = 15 feet

Maximum Allowable Groundwater Concentration =  0.0061 mg/L
Maximum Allowable Soil Water Concentration, Cp=  0.1519 mg/L
Allowable Soil Concentration, Cs = (Cp * | * ED)/ (pb * ds) = 3.48 mg/kg
Maximum Concentration Detected in Soil = 42.0 ma/kg
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Attachment 3 - Calculation of Mass Limit Model Screening Level for TNT

Dilution/Attenuation Factor Calculations Units
Infiltration Rate, | = 10 inches/year
Infiltration Rate, | = 0.833333 ft/year
Width of contaminated soil area, perpendicular to flow = 340 feet
Length of contaminated soil area paraliel to flow = 60 feet
Contaminated Soil Area= 20,400 ft2
Downward Seepage through Contaminated Soil, Qp = 17,000 ft3/year
Saturated Aquifer Thickness = 20 feet
Aquifer Cross Sectional Area Perpendicular to Flow = 6,800 ft2
Hydraulic Gradient = 0.025 ft/ft
Horizontal Hydraulic Conductivity = 6.55 ft/day
Horizontal Hydraulic Conductivity = 2,391 ft/year
Flow through the Aquifer from Upgradient, Qa = 406,428 ft3/year
Dilution/Attenuation Factor (DAF) = (Qa+Qp)/Qp = 249 unitless
Mass Limit Model for TNT
Infiltration Rate, | = 0.833 fiiyear
Exposure Duration, ED = 70 years
Soil Bulk Density, pb = 1.7 g/cm3
Source Depth, ds = 1.5 teet
Maximum Allowable Groundwater Concentration = 0.0220 mg/L
Maximum Allowable Soil Water Concentration, Cp = 0.5480 mg/L
Allowable Soil Concentration, Cs = (Cp * | * ED)/ (pb " ds) = 12.54 mg/kg
Maximum Concentration Detected in Soil = 14.0 mg/kg



Attachment 4 -- Calculation of Mass Limit Model Screening Level for 2ADNT and 4ADNT

(combined)
Dilution/Attenuation Factor Calculations Units
Infiltration Rate, | = 10 inches/year
Infiltration Rate, | = 0.833333 ft/year
Width of contaminated soil area, perpendicular to flow = 340 feet
Length of contaminated soil area parallel to flow = 60 feet
Contaminated Soil Area= 20,400 ft2
Downward Seepage through Contaminated Soil, Qp= 17,000 ft3/year
Saturated Aquifer Thickness = 20 feet
Aquifer Cross Sectional Area Perpendicular to Flow = 6,800 ft2
Hydraulic Gradient = 0.025 fi/ft
Horizontal Hydraulic Conductivity = 6.55 f/day
Horizontal Hydraulic Conductivity = 2,391 fiyear
Flow through the Aquifer from Upgradient, Qa = 406,428 ft3/year
Dilution/Attenuation Factor (DAF) = (Qa+Qp)/Qp = 249 unitless
Mass Limit Model for 2ADNT + 4ADNT
Infiltration Rate, | = 0.833 ft/year
Exposure Duration, ED = 70 years
Soil Bulk Density, pb = . 1.7 g/cm3
Source Depth, ds = 1.5 feet
Maximum Allowable Groundwater Concentration =  0.0022 mg/L
Maximum Allowable Soil Water Concentration, Cp =  0.0548 mg/L
Allowable Soil Concentration, Cs = (Cp * | * ED)/‘(pb *ds) = 1.25 mg/kg
Maximum Concentration Detected in Soil = 8.6 mg/kg
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Attachment 5 - Screening Model Comparison for Protection of Groundwater

Frequency of

Mass Limit _ - Soil Samples? | Frequency of Soil
(Summers Maximum Exceeding Samples®

Model) Concentration | Standard Soil | Exceeding Mass

Soil Screening Screening Detected in Screening Limit Screening
Contaminant Level (SSL) Level Soil Samples® Level Level

(mg/kg) (mg/kg) (mg/kg)

RDX 0.255 3.48 42.0 3/13 2/13
TNT 3.383 12.54 14.0 2/13 2/13
2ADNT + 4ADNT 0.207 1.25 8.6 1/13 1/13

a Thirteen soil samples were collected from 0O to 4 feet below ground surface for RFI and included in this

evaluation of soil-to-groundwater pathway.
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