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1.0 INTRODUCTION

As part of the U.S. Navy Comprehensive Long-Term Environmental Action Navy program, the
following Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work
Plan has been prepared by EnSafe/Allen and Hoshall (E/A&H) for Zones D, F, and G at
Naval Base Charleston (NAVBASE). This work plan addresses sampling and analysis
requirements specific to sites within Zones D, F, and G and is intended for use in conjunction
with the Final Comprehensive RFI Work Plan (August 30, 1994) prepared for NAVBASE by
E/A&H. Each Solid Waste Management Unit (SWMU) and Area of Concern (AOC) to be
investigated within Zones D, F, and G is described in Appendix A and located on Figure 1-1.

1.1 Environmental Setting

Physiography

Zones D, F, and G are in the centermost portion of NAVBASE. Zone G also includes the
Chicora Tank Farm area approximately a half mile west of the base. Figure 1-2 identifies the
boundaries for Zones D, F, and G in relation to NAVBASE boundaries and the remaining

investigative zones.

Zone D is bordered by McMillan Avenue (Zone C) to the north, Carolina Avenue (Zone F) to
the east, Fifth Street West to the southeast, and the base boundary to the southwest. '

Zone F is bordered by the controlled industrial area (Zone E) to the north and east;
Carolina Avenue and the base boundary to the west; and Hobson Avenue, Wood Street, and
Thirteenth Street (Zone G) to the south.

Zone G is bordered by Thirteenth Street, Wood Street, and Hobson Avenue to the north; Cooper
River to the northeast; Halsey Street and Bainbridge Avenue (Zones H and I) to the southeast;
and the base boundary to the south and west.
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Geologic and Hydrogeologic Information

The local and regional geologic/hydrogeologic characteristics are described in Volume II,
Sections 1.2 through 1.5 of the Final Comprehensive RFI Work Plan. The potential direction
of groundwater flow for Zones D, F, and G is toward the Cooper River. However, groundwater
probably flows south toward Shipyard Creek along the southern portions of Zones F and G.
Surface conditions within Zones D, F, and G have been reworked throughout the years.
However, most of Zones D, F, and G are assumed to be composed of fine-grained silts, silty
sands, and clays. The southeastern section of Zone G may not be native soil, as Figure 1-3
shows. This area was filled with dredge material from the Cooper River in 1938 and also was
used as a sanitary landfill between the 1930s and 1973.

Climate
The climatdlogical setting of NAVBASE is described in Volume II, Section 1.6 of the
Final Comprehensive RFI Work Plan.

1.2  Investigative Strategy
The proposed investigative approach for each site was developed in accordance with the overall
investigative strategy presented in Section 2, Volume I, Final Comprehensive RFI Work Plan,

emphasizing a fast-track cleanup program.

Central to this idea is a phased approach to data collection that will ultimately identify
constituents of potential concern (COPCs) (if present), to collect data to evaluate the nature and
extent of any contamination, and to evaluate if a corrective measures study (CMS) is needed.
To meet these objectives, sampling methods and locations discussed in this work plan are

designed to be as complete as possible.

If the proposed sampling efforts do not achieve the objectives, sampling will continue until

sufficient data are obtained. In order to assess the need for additional sampling not specified

1-4
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in this work plan, the data collected will be evaluated regarding potential human health impacts
expressed as preliminary remedial goals (PRGs), ecological risks, and technical requirements
for a CMS. For some chemicals, additional information on background concentrations will be
required, necessitating onsite and offsite data collection. Background concentrations, migration
pathways, human and ecological receptors, and PRGs are discussed in Section 1, Volume III of
the Final Comprehensive RFI Work Plan. Sampling will continue until the extent of
contamination is assessed, which is defined herein as the horizontal and vertical area in which
concentrations of COPCs 'in the investigated media are above either PRGs or background
concentrations, whichever is appropriate. Methods for calculating background levels for
organics and inorganics will be handled outside of the Zones D, F, and G Work Plan.
Background determination is discussed further in the Baseline Risk Assessment (BRA)
Work Plan.

The zone-specific work plans outline the data collection process for each SWMU and AOC in
the particular zones. The Final Comprehensive RFI Work Plan discusses how these data will be
used to fulfill the investigation goals. RFI and BRA reports will be generated when each zone
investigation concludes, and a final RFI report and final BRA will address NAVBASE as a

single entity once all zone investigations are completed.

Since many of the petroleum-related sites within the Zones D, F, and G area of investigation
collectively constitute a significant portion of the Fuel Distribution System (FDS), a focused
investigation will be conducted to collect information related to known and unknown petroleum
releases from the entire FDS at NAVBASE. These sites are identified and described in
Appendix A. This investigation will employ Cone Penetrometer Technology (CPT) and Direct
Push Technology (DPT) equipment to locate petroleum contaminants along the fuel pipelines and
near tanks and other components of the FDS by collecting soil samples from selected depths for
Total Petroleum Hydrocarbons (TPH) analysis. These investigative methods will also be used

to determine the extent of the contamination throughout the area of investigation. Following the
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initial phase of the investigation, discrete soil and groundwater sampling will be conducted to
confirm screening results and to determine whether contamination will be reviewed for
remediation through the RFI process or through South Carolina’s Underground Storage Tank
(UST) program.

The proposed schedule for conducting the investigation for Zones D, F and G is included in the
Corrective Action Management Plan (April 21, 1995) prepared for the NAVBASE RFI. Activity
scheduling during the investigation for Zones D, F, and G will be closely coordinated with the
Navy, U.S. Environmental Protection Agency (USEPA) Region IV, and South Carolina
Department of Health and Environmental Control (SCDHEC).

1.3  Other Relevant Investigations
Because the Zones D, F, and G investigations are part of a larger investigative strategy, some
pathways included for investigation in Volume III of the Final Comprehensive RFI Work Plan

that may be relevant to Zones D, F, and G will also be considered in other zone investigations.

. Sediment and surface water sampling of Shipyard Creek to measure potential impact will

be addressed in the Zone J investigation.

. The sewer and rail systems will be addressed in the Zone L investigation.

. Groundwater flow and hydrology are dependent upon basewide conditions. Information
gathered in this investigation will contribute to groundwater characterization of individual
sites within Zones D, F, and G, and will attempt to build a conceptual model of
groundwater processes across these three zones. For the purposes of this work plan, all
“shallow wells" will be at a depth of approximately 15 feet, and all "deep wells" will be
to the top of the Ashley Formation, approximately 50 feet deep.
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Because most of Zones D, F, and portions of G appear to be composed of native soil,
it may be feasible, once the analytical data have been reviewed, to designate some onsite
areas as representative of background. An offsite investigation to determine background
concentrations for some chemicals relevant to the Zones D, F, and G Work Plan may be
conducted as part of the Final Comprehensive RFI Work Plan.

1-8




Final Zones D, F, and G RFI Work Plan
Naval Base Charleston

Revision No. 0

June 13, 1996

2.0 SWMU AND AOC-SPECIFIC INVESTIGATORY APPROACH

The SWMUs and AOCs in Zones D, F, and G requiring either a Confirmatory Sampling
Investigation (CSI) or RFI activities, as determined in the Final RCRA Facility Assessment (REA)
(June 1995), are presented in the following sections and shown on the Proposed Sampling
Locations Map (Figure 2-1). Table A (found in Appendix A) indicates the location of each site
within Zones D, F, and G; the proximity to existing structures; and the respective site
investigative approach as proposed by the RFA. The sites identified represent known hazardous
waste activity that has occurred in Zones D, F, and G. The systematic grid sampling plan
outlined in Section 3 was established to identify potential contamination from any sites not found
in the RFA process and to collect data for the background evaluation. No known hazardous
waste activity has occurred in Zone D. Therefore, the systematic grid sampling plan will be the

only investigatory approach implemented in that zone.

Radiological Potential

The Charleston Naval Shipyard (CNSY) Radiological Control Office has completed a
radiological survey and cleanup and thereby demonstrated the absence of radioactivity at
Naval Base Charleston, with the exception of SWMU 2 which is still active. USEPA has
already submitted a letter to Charleston Naval Shipyard recommending the release from
radiological controls of all Naval Base Charleston property, except SWMU 2.

2-1
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2.1 SWMU 4, Pesticide Storage Building, and AOC 619, Former Oil Storage Yard

SWMU 4 is an active pesticide storage facility and AOC 619 is a former oil storage yard.
Because SWMU 4 is within the boundaries of AOC 619, the RFI will be conducted concurrently
with the AOC 619 CSI. No evidence of a release or contamination has been found or reported
for SWMU 4 (E/A&H, 1995b). The AOC 619 site boundary was expanded from the RFA to
include stained soil and stressed vegetation observed during the October 1995 site visit. Stained
soil was observed along the west and northwest boundaries of the site in the unpaved areas.
The native weeds and grasses present in these areas also appeared to be stressed. Although
no spills or releases have been documented, the possibility that waste oil could have been stored
in an open pit onsite, coupled with site visit observations, increases the potential for

contamination to be present. Table 2-1 describes these sites.

Table 2-1
SWMU 4 and AOC 619
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathways¢t
SWMU 4 SWMU 4 is a steel building with a concrete  Pesticides Soil
Pesticide Storage Building floor that has been used to store various Soil Gas
insecticides and rodenticides since 1980. Groundwater
The building has a formulation and mixing ‘Air
room. Sink and floor drains are connected Sediment

to the sanitary sewer system and an
equipment rinse area/wash rack is near the
storage administration facility. No
evidence of contamination has been found
or reported for this site.?

Csa

AOC 619 . L
Former Oil Storage: Yai 7 'Soil.Gas.
: i Groundwater.
“Air

Surface Water

Notes:

Described in the Interim RCRA Facility Assessment, August 1987,
Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995,
Pathways scheduled for sampling are bold.

o
wonoa
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2.1.1 Previous Investigations
Neither SWMU 4 nor AOC 619 has been previously investigated.

2.1.2 Treatment Alternatives
Because there are no environmental media data, treatment alternatives for these sites cannot be

evaluated.

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work
Plan, treatment alternatives are being identified for each site likely to require remedial action.
Data will be collected to support evaluation of these alternatives. Table B-1 (Appendix B) lists
treatment alternatives for groundwater; Table B-2 lists treatment alternatives for soil.
Alternatives presented here are for preliminary evaluation only. If contaminants are present at
concentrations requiring remediation, a CMS will be undertaken to identify the most feasible

treatment alternatives.

2.1.3 Data Gaps

Currently no environmental media data have been collected at SWMU 4 or AOC 619 to
characterize the sites or to support a detailed evaluation of treatment alternatives, if necessary.
To ensure data collection efforts are sufficient to meet the stated investigation objectives, the

following data gaps have been identified and will be resolved:

o There are no data to establish whether COPCs are present for any of the potential

migration pathways.

. No data exist to support a detailed evaluation of treatment alternatives, if necessary.
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2.1.4 Potential Receptors

Potential receptors of exposure to contaminants include current land users, such as NAVBASE
personnel, and any future users this area may support. Data will be generated during the RFI
to assess the level of risk to the entire spectrum of current and potential users, including any
highly sensitive individuals within the population, who might be exposed through invasive or
noninvasive activities at SWMU 4 and/or AOC 619. Potential receptors would likely be workers
involved with any invasive activity bringing them in direct contact with subsurface contaminants.
Considering the shallow depth to groundwater, generally less than 5 feet below ground surface
(bgs), site workers could also be subject to accidental ingestion or dermal exposure to
contaminated groundwater in this area. The human health risk assessment will follow the
methods described in Volume III of the Final Comprehensive RFI Work Plan. Based on the
lack of significant habitat adjacent to SWMU 4 and no pathways identified for transfer of
contaminants offsite, no ecological receptors will be affected. Sampling will characterize the
potential pathways highlighted in Table 2-1.

2.1.5 Objective

The objective of the proposed field investigation is to confirm whether contamination is present
in environmental media. If present, the investigation will delineate the horizontal and vertical
extent of any soil and groundwater contamination at AOC 619 and soil and "sediment
contamination at SWMU 4. While soil gas, surface water, and air are potential contaminant
pathways, initial sampling of these matrices is not required to determine if contaminants are
present. For AOC 619, if soil and/or groundwater contamination is identified, then the site will
be designated for a complete RFI to delineate the nature and extent of contamination. For
SWMU 4, the nature and extent of any contamination found will be delineated during this effort.
Data collection efforts will support technical evaluation of identified treatment alternatives, if

required.
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2.1.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. All soil bbring samples will be screened for volatile organic compounds (VOCs) with
a photoionization detector (PID). All screening results will be recorded in field notebooks and

on boring logs.

2.1.7 Sampling and Analysis Plan

To fulfill the RFI and CSI objectives, site-specific sampling and analysis requirements have been
proposed for SWMU 4 and AOC 619. Table 2-2 summarizes the types of samples to be
collected and the analytical parameters. The boundaries of both SWMU 4 and AOC 619 have
been outlined based upon a review of historical drawings, maps, and NAVBASE records. The
boundaries may be modified based on the sample results.

Table 2-2

SWMU 4 and AOC 619
Sampling Plan
Matrix Quantity Analysis
Soil (0-1" bgs) 19 VOCs, Semivolatile organic compounds
(SVOCs), Pesticides, Polychlorinated

Soil (3-5° bgs) 19 biphenyls (PCBs), and Metals
Sediment 3
Groundwater

(Shallow well) 3

(Deep well) None

2-6
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Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, total organic carbon (TOC), and cation exchange capacity {CEC).

Notes:

¢  Groundwater monitoring wells will be sampled quarterly for one year.

¢  The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion

_ may be necessary to meet the stated objectives.

s All analyses will be performed per SW-846 except where other methods are specified. Data Quality Objective (DQO) Level III analyses
will be performed as specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX
constituents at DQO Level IV. The sample quantities presented do not include quality assurance/quality control (QA/QC) samples.

Nineteen soil borings are proposed to detect the presence of any soil contamination from these

two sites. Soil borings located in the NW portion and along the rail spur on the west side

of the site will be located in areas of stained soil or visually stressed vegetation. In
addition, two of these borings, along the rail spur on the southwest side of the site, will also
support the Zone L investigation of the rail system. Samples will be collected at two depth
intervals for each soil boring, surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil
is encountered above 5 feet bgs, the lower interval will be adjusted to avoid sampling the

saturated soil.

Groundwater will be addressed by installing and sampling three shallow monitoring wells at
these sites. These well locations will provide information regarding potential groundwater
contamination from both sites. Analytical data from a fourth well, NBCF-620-001 associated
“with AOC 620, will also be used in this investigation. Data from all monitoring wells will be
reviewed to assess whether additional wells are needed to define the extent of groundwater

contamination.

Three sediment sample locations are proposed to assess if surface water runoff from the sites

has introduced contaminated sediment into the storm sewer system.

The proposed sampling locations are illustrated on Figure 2-2. All sampling procedures will
adhere to the NAVBASE Final Comprehensive RFI Work Plan.
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2.2 SWMU 36, Building 68 Battery Shop and AOC 620, Battery Shop, Building 68
SWMU 36 and AOC 620 are RFI sites associated with the former Battery Shop in Building 68.
Building 68 is a 48,000-square-foot concrete structure. From 1942 to 1952, the building was
a paint and oil warehouse. Beginning in 1952, the facility was used for destruction, assembly,
rebuilding, and charging of submarine batteries. Its most recent use was to store and charge
large acid batteries. Building 68 is currently vacant and has been closed. In areas where
batteries were stored and charged at AOC 620, the floor is in poor condition, cracked and
deteriorated from acid spills. Stains are evident on most of the floor, especially around the floor
drains in the charging room. Two containment areas, located in the northeast side of
Building 68, equipped with floor drains, were used during battery assembly (E/A&H, 1995b).
During the period of operation, waste acid was routinely discharged to the floor drains which
routed the acid to holding tanks at the south end of the building. The contents of the waste acid
holding tanks were then pumped to a neutralization pit in Building 1278. The use of
neutralization pits was discontinued in 1990, after which, all wastes discharged to the drains
were diverted into holding tanks. On two occasions at SWMU 36, the floor drain to the waste
acid holding tank separated from the floor allowing approximately 1,025 gallons of sulfuric acid
to discharge to the soil below the building. Following each spill, a sodium carbonate solution
was used to neutralize the soil below the building (Ebasco, 1987). Table 2-3 .describes
SWMU 36 and AOC 620. '

Table 2-3
SWMU 36 and AOC 620
Site Description
Materials Released, Potential

Number Description Stored, or Disposed Pathways¢

' Sulfuric Acid .
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Table 2-3
SWMU 36 and AOC 620
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysc
AOC 620 AOC 620 comprises all activities within Paint, Solvents, Soil
Battery Shop, Building 68 Building 68 that were related to the Petroleum Products, Air
Battery Shop. From 1952 until the Batteries Soil Gas
building was closed, the facility was used Groundwater

to store, charge, and repair submarine
batteries. Before then the building stored
paint and oil.b

Notes:

Described in the Interim RCRA Facility Assessment, August 1987,
Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
Pathways scheduled for sampling are bold.

-
nnon

2.2.1 Previous Investigations

These sites have not been previously investigated.

2.2.2 Treatment Alternatives
Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work
Plan, treatment alternatives are being identified for each of the sites likely to require remedial
action. Data will be collected to support evaluation of these alternatives. Table B-1
(Appendix B) lists treatment alternatives for groundwater; and Table B-2 lists treatment
alternatives for soil. Alternatives presented here are for preliminary evaluation only. If
contaminants are present at concentrations requiring remediation, a CMS will be undertaken to

identify the most feasible treatment alternatives.
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2.2.3 Data Gaps ‘

Currently no environmental media data have been collected at SWMU 36 and AOC 620 to
characterize the site or to support a detailed evaluation of treatment alternatives, if necessary.
To ensure data collection efforts are sufficient to meet the stated investigation objectives, the

following data gaps have been identified and will be resolved:

. There are no data to establish whether COPCs are present for any of the potential

migration pathways.
o No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.2.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, any
future users this area may support following base closure and possibly ecological receptors in
the Cooper River. Data will be generated during the investigation to assess the level of risk to
the spectrum of current and potential future receptors, including any highly sensitive individuals
within the population, who may be exposed through invasive or noninvasive activities. Potential
receptors would likely be workers involved with any invasive activity bringing them in direct
contact with subsurface contaminants. Considering the shallow depth to groundwater, generally
less than 5 feet bgs, site workers could also be subject to accidental ingestion or dermal exposure
to contaminated groundwater. The human health risk assessment will follow the methods
described in Volume III of the Final Comprehensive RFI Work Plan. Sampling will characterize
the potential soil and groundwater pathways highlighted in Table 2-3.

The releases at SWMU 36 may also present a risk to ecological receptors in the Cooper River.

Assuming shallow groundwater discharge to the Cooper River, metals mobilized by the potential

change in pH, and/or organic contaminants may impact ecological receptors. If analytical data
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from the initial phase of this investigation indicates that metals and/or organic contaminants

may be a concern, an ecological risk assessment will be implemented.

2.2.5 Objective

The objective of the proposed field investigation is to confirm whether contamination is present
in environmental media. If present, the investigation will fill the identified data gaps by
delineating the horizontal and vertical extent of any soil and/or groundwater contamination as
well as the rate of contaminant migration at the sites. While sediment, soil gas, and surface
water are potential contaminant pathways, initial sampling of these matrices is not required to
assess if contaminants are present. For these sites, the nature and extent of any contamination
found will be delineated during this effort. Data collection efforts will support technical

evaluation of treatment alternatives, if required.

2.2.6 Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a screening
alternative would be premature. However, should the analytical results of the proposed high-
quality samples identify contamination that has not been adequately defined by the initial
sampling, the feasibility of employing cost effective screening methods will be reevaluated.
Should screening methods be employed, additional high quality samples will be collected
and analyzed to confirm the screening results and to define nature and extent of
contamination detected. All soil boring samples will be screened for VOCs using a PID. All

screening results will be recorded in field notebooks and on boring logs.

2.2.7 Sampling and Analysis Plan
To fulfill the RFI objectives, the following site-specific sampling and analysis requirements have
been proposed for SWMU 36 and AOC 620. Table 2-4 summarizes the types of samples to be

collected and the analytical parameters. To identify sample locations, the boundaries of these
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two sites have been based on a review of historical drawings and maps and visual observations

made during the site visit. The boundaries may be modified based on the sample results.

Nine soil borings are proposed to identify any contamination from these sites. Three of the
borings located near the floor drains, will characterize the potential soil contamination in the area
of the release. Four other soil borings, along the old rail spurs on the northeast and southwest
sides of the building, will also support the Zone L investigation of the rail system. Samples will
be collected at two depth intervals for each soil boring, surface (0 to 1 foot) and subsurface (3
to S feet). If saturated soil is encountered above 5 feet bgs, the lower sample interval will be

adjusted to avoid sampling the saturated soil.

Table 2-4
SWMU 36 and AOC 620
Sampling Plan
Matrix Quantity Analysis

Soil (0-1" bgs) 9 VOCs, SVOCs, and Metals
Soil (3-5° bgs) 9
Sediment None
Groundwater .

(Shallow well) 2

(Deep well) None

Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

*  Groundwater monitoring wells will be sampled quarterly for one year.

¢ The quantities presented are estimated numbers of samples believed to be needed ta fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

¢  Allgroundwater samples will be field screened for pH. Should these field measurements indicate abnormal pH, laboratory analysis
for pH will be performed on these samples.
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To address the groundwater pathway, two shallow monitoring wells will be installed at
AOC 620: one along Thirteenth Street and the second one along the northeast side of
Building 68. Analytical data from a third well, NBCF-619-001, associated with AOC 619 will
also be used in this investigation. These well locations will provide information regarding
potential groundwater contamination from either site. Data from these three monitoring wells
will be reviewed to determine whether additional wells are needed to define the extent of

groundwater contamination.

The proposed sampling locations are illustrated on Figure 2-3. All sampling procedures will
adhere to the NAVBASE Final Comprehensive RFI Work Plan.
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2.3 SWMU 109, Abrasive Blast Media Storage Area

SWMU 109 consists of three hoppers identified as Buildings 1364, 1365, and 1393 that were
used to store abrasive blast media temporarily. Although no spills or releases were documented
at this site, a heavy layer of blasting media was observed on the paved and unpaved area around
each hopper during the site visit. The CSI proposed for SWMU 109 will investigate these areas
for potential releases to the surrounding soil, groundwater, and sediment (E/A&H, 1995b).
Table 2-5 describes this SWMU.

Table 2-5
SWMU 109
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathways®
SWMU 109 This site consists of 3 hoppers identified as  Unused Blast Media Soil
Abrasive Blast Media Storage Buildings 1364, 1365, and 1393 that Groundwater
. Area temporarily stored abrasive blast media. Air
Hoppers 1364 and 1365 have been in Sediment
operation since 1949, the third hopper Surface Water

(Building 1393) was installed in 1962.
Particulate air emissions from the hoppers
were permitted in 1992 under the Bureau of
Air Quality Control Permit No. 0560-0002.
The hoppers currently contain aluminum
oxide blasting materials. However, the
types of materials stored in the past are
unknown, but probably include "Black
Beauty" blast media.2

Notes:
a = Described m the Final RCRA Facility Assessment, Volume I, June 6, 1995.
b =  Pathways scheduled for sampling are bold.

2.3.1 Previous Investigations

This site has not been previously investigated.

2.3.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be

. evaluated.
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2.3.3 Data Gaps
Currently, no environmental media data have been collected at SWMU 109 to characterize the
site or to support detailed evaluation of treatment alternatives, if necessary. To ensure data

collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

o There are no data to establish whether COPCs are present for any of the potential

migration pathways.
° No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.3.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support following base closure.
Data will be generated during the investigation to assess the level of risk to the spectrum of
current and potential future receptors, including any highly sensitive individuals within the
population, who may be exposed through invasive or noninvasive activities. Potential receptors
are workers involved with any invasive type of activity bringing them in direct contact with
subsurface contaminants. Considering the shallow depth to groundwater, generally less than
5 feet bgs, site workers could also be subject to accidental ingestion or dermal exposure to
contaminated groundwater. The human health risk assessment will follow the methods described
in Volume III of the Final Comprehensive RFI Work Plan. Based on the lack of significant
habitat adjacent to SWMU 109 and no pathways identified for transfer of contaminants
offsite, no ecological receptors will be affected. Sampling will characterize the potential soil,
groundwater, and sediment pathways bolded in Table 2-5.
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2.3.5 Objective

The goal of the CSI is to classify the site as requiring no further investigation (NFI) or an RFI
by using data quality objective (DQO) Level III or IV data to determine whether COPCs are
present. If an RFI is required, the objectives of field investigations shall be to fill the identified
data gaps by delineating the horizontal and vertical extent of any soil contamination as well as
the rate of contaminant migration at the site. Data collection efforts will also support the

technical evaluation of identified remedial options.

2.3.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define the nature and extent of
contamination detected. All soil boring samples will be screened for VOCs with a PID. All

screening results will be recorded in field notebooks and boring logs.

2.3.7 Sampling and Analysis Plan _

To fulfill the CSI objectives, the following site-specific sampling and analysis requirenients have
been proposed. Table 2-6 summarizes the types of samples to be collected and the analytical
parameters. To identify sample locations, the boundaries of the SWMU have been based on a
review of historical drawings and maps and the site visit. The boundaries may be modified

based on the sample results.

Six soil borings, one shallow monitoring well, and three sediment samples are proposed. The
six proposed soil borings are to detect the presence of soil contamination, if any, from
SWMU 109. Three of the sample locations along the rail spur will also be used in the Zone L
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investigation. Samples from two depth intervals are proposed for each soil boring, surface

(0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the

Table 2-6
SWMU 109
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 6 SVOCs, Metals
Soil (3-5° bgs) 6
Sediment 3
Groundwater
(Shatlow well) 1
(Deep well) None

Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:
¢ Groundwatcr monitoring wells will be sampled quarterly for one year.
. The quantities presented are estimated numbers of samples believed to be needed 1o fulfill the objectives of the investigation. Expansion may be necessary to meet the stated

objectives.
L All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as specified in Final Comprehensive RFI
Work Plan, with a minimum of 10% duplicates analyzed for all Appeadix IX constituents at DQO Level IV. The sample quantitics presented do not inchude QA/QC samples.

lower sample interval will be adjusted to avoid sampling the saturated soil. The shallow
monitoring well will be installed to determine if the site has impacted shallow groundwater. The
three sediment samples proposed are intended to detect any contaminants introduced into the
storm sewer catch basins by runoff from the SWMU. The proposed sampling locations are
illustrated on Figure 2-4. All sampling procedures will adhere to the NAVBASE Final
Comprehensive RFI Work Plan.
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2.4 SWMU 175, Crane Painting Area, Near Building 1277

SWMU 175 is the site of a former crane painting operation that was generally south and west
of Building 1277. The period of operation is not known; however, painting operations were
discontinued in 1993. No information is available regarding the operating practices or the types
of materials used. Most of the land near SWMU 175 is currently paved storage and industrial
(E/A&H, 1995D).

The area of the site was expanded from the RFA to include areas observed during the site visit
and identified through interviews with base personnel (Droze, 1995). During the site visit, spent
abrasive blast media and waste paint were observed on the asphalt and tracks. In addition, two
cranes were observed staged at the southern end of the track section during the October 1995
site visit. An RFI is proposed at this SWMU. Table 2-7 describes SWMU 175.

Table 2-7
SWMU 175
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysb
—
SWMU 175 The former crane painting area near Blast Media, Paint Soil
Crane Painting Area, Near Building 1277 ceased operations in 1993, Constituents, Heavy Groundwater
Building 1277 The site has crane tracks and paved asphalt = Metals, Lead, Acetone, Surface Water
road. Visible evidence of the former Xylene, Toluene Soil Gas .
painting activities were observed during the Air

site visit. Although no spills or releases
were documented at this site, a past release
is probable.a

Notes:

~
1 #

Described in the Final RCRA Facility Assessment, Volume IV, June 6, 1995.
Pathways scheduled for sampling are bold.

2.4.1 Previous Investigations
This site has not been previously investigated.
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2.4.2 Treatment Alternatives
Because there are no environmental media data for this SWMU, treatment alternatives for this

site cannot be evaluated. However, because the site is predominantly paved, an insitu technique
would be favored.

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work
Plan, treatment alternatives are being identified for each site likely to require remedial action.
Data will be collected to support evaluation of these alternatives. Table B-1 (Appendix B) lists

treatment alternatives for groundwater; Table B-2 lists treatment alternatives for soil.

Alternatives presented here are for preliminary evaluation only. If contaminants are present at
concentrations requiring remediation, a CMS will be undertaken to identify the most feasible

treatment alternatives.

2.4.3 Data Gaps
Currently, no environmental media data have been collected to characterize this site or to
support a detailed evaluation of treatment alternatives, if necessary. To ensure data collection

efforts are sufficient to meet the stated investigative objectives, the following data gaps have
been identified and will be resolved: '

] The nature and extent of impact to environmental media has not been defined. There are

no data to establish whether COPCs are present for any potential migration pathways.
. No data exist to support a detailed evaluation of treatment alternatives.

2.4.4 Potential Receptors
Potential receptors who may be exposed to site contaminants include current land users, such

as NAVBASE personnel, and any future users this area may support following base closure.
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Data will be generated during the investigation to assess the level of risk to the spectrum of
current and potential future receptors, including any highly sensitive individuals within the
population, who may be exposed through invasive or noninvasive activities. Potential receptors
are workers involved with any invasive type of activity bringing them in direct contact with
subsurface contaminants. Considering the shallow depth to groundwater, generally less than
4 feet bgs, site workers could also be subject to accidental ingestion or dermal exposure to
contaminated groundwater. The human health risk assessment will follow the methods described
in Volume III of the Final Comprehensive RFI Work Plan. Based on the lack of significant
habitat adjacent to SWMU 175 and no pathways identified for transfer of contaminants
offsite, no ecological receptors will be affected. Sampling will characterize the potential soil

and groundwater pathways bolded in Table 2-7.

2.4.5 Ohbjective

The objectives of the RFI are to use DQO Level III or IV data to determine whether COPCs are
present and to determine if potential releases from the site have impacted NAVBASE property.
The RFI will also fill the identified data gaps by delineating the horizontal and vertical extent
of any soil, and/or groundwater contamination as well as the rate of contaminant migration at
the site. Data collection efforts will also support the technical evaluation of identified remedial

alternatives.

2.4.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and

analyzed to confirm the screening results and to define the nature and extent of
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contamination detected. A PID will be used to qualitatively screen for VOCs in all soil boring
samples. Results will be recorded in field notebooks and on boring logs.

2.4.7 Sampling and Analysis Plan

To fulfill the RFI objectives, site-specific sampling and analysis requirements have been
proposed for SWMU 175. Table 2-8 summarizes the types of samples to be collected and the
analytical parameters. To identify sample locations, the boundary of SWMU 175 has been

expanded based upon a review of NAVBASE historical drawings, maps, and site visit

observations.
Table 2-8
SWMU 175
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 5 VOCs, SVOCs, Pesticides, PCBs, and
Metals
Soil (3-5° bgs) 5
Sediment None
Groundwater
(Shallow well) ‘ None
(Deep well) None
—
Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

s The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e Al analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

¢  Groundwater quality for SWMU 175 will initially be assessed using analytical data from wells in adjacent Zone E and AOC 613.
The need for wells at SWMU 175 will be reevaluated based on soil sample and groundwater analytical resuits .

Five soil borings and analytical data from five additional borings associated with the Zone L

investigation are proposed to determine the nature and extent of soil contamination, if any, at
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SWMU 175. Samples from two depth intervals are proposed for all five soil borings, surface
(0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the

lower sample interval will be adjusted to avoid sampling the saturated soil.

To address the groundwater, analytical data from monitoring wells from the adjacent Zone E and
AOC 613 will be used in the SWMU 175 investigation. Data from these monitoring wells will
be reviewed to determine whether additional wells are needed to define the extent of
groundwater contamination at SWMU 175. Data from these borings and groundwater wells will
be used to determine the impact by identified past facilities and operations throughout the study

area.

Proposed sampling locations are illustrated on Figure 2-5. All sampling procedures will adhere
to the NAVBASE Final Comprehensive RFI Work Plan.
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2.5 AOC 607, Dry Cleaning, Building 1189

The former dry-cleaning facility in Building 1189 operated from 1942 to 1986. The facility is
currently closed. Although no spills were documented, given common practices during the
operational period of this facility, a release is probable (E/A&H, 1995b). An RFI is proposed
for AOC 607. Table 2-9 describes the site.

2.5.1 Previous Investigations

This site has not been investigated previously.

Table 2-9
AOC 607
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathways®
E———
AOC 607 The former dry-cleaning facility in Building  Perchloroethylene Air
Dry-Cleaning, Building 1189 1189 operated from 1942 to 1986 and also Solvent Soil
supported the local seamen’s housing area. Soil Gas
Since 1986, the facility has been used as a Groundwater
laundry with two industrial washers and Sediment

dryers. The building also contains office
space most recently used for miscellaneous
storage. The facility was classified as a
minor air emitter of total hydrocarbons.
All emissions ceased in 1986 when dry
cleaning operations were discontinued.?

Notes:
Described in the Final RCRA Facility Assessment, Volume I, June 6, 1995.
Pathways scheduled for sampling are bold.

o
tn

2.5.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work
Plan, treatment alternatives are being identified for each of the sites likely to require remedial

action. Data will be collected to support evaluation of these alternatives. Table B-1
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(Appendix B) lists treatment alternatives for groundwater; Table B-2 lists treatment alternatives
for soil; and Table B-3 lists treatment alternatives for the presence of soil gas. Alternatives
presented here are for preliminary evaluation only. If contaminants are present at concentrations
requiring remediation, a CMS will be undertaken to identify the most feasible treatment

alternatives.

2.5.3 Data Gaps

Currently no environmental media data have been collected at AOC 607 to characterize the site
or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

. There are no data to establish whether COPCs are present for any of the potential
migration pathways.

. No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.5.4 Potential Receptors ‘

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectfum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. In addition, if releases are determined to have occurred,
exposure potential may exist for nearby residents. Considering the shallow depth to
groundwater, generally less than 4 feet bgs, site workers could also be subject to accidental
ingestion or dermal exposure to contaminated groundwater. The human health risk assessment
will follow the methods described in Volume III of the Final Comprehensive RFI Work Plan.
Based on the lack of significant habitat adjacent to AOC 607 and no pathways identified
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for transfer of contaminants offsite, no ecological receptors will be affected. Sampling will

characterize the potential soil, groundwater and sediment pathways highlighted in Table 2-9.

2.5.5 Objective

The goal of the RFI is to use DQO Level I or IV data to determine whether COPCs are present
and t. '~*ermine if potential releases from the site have impacted NAVBASE property. The RFI
will also fill the identified data gaps by delineating the horizontal and vertical extent of any soil,
sediment, and/or groundwater contamination as well as the rate of contaminant migration at the
site. Data collection efforts will also support the technical evaluation of identified remedial

alternatives.

2.5.6 Screening Alternatives

A DPT screening survey is proposed for AOC 607 to identify areas of soil and shallow
groundwater that may have been impacted by the AOC. Figure 2-6 presents the approximate
limits of the survey. However, the area of the survey will be determined by the results obtained
and will not be restricted by the limits shown on the figure. Initially, the survey will be
conducted on a square grid using 50-foot nodes. From each push sample location, a sample of
the unsaturated soil and a groundwater sample will be collected for analysis. These samples will
be analyzed for VOCs. Based on these initial results, additional sample points will be added,
if necessary until the extent of soil and shallow groundwater contamination, related to the AOC
have been determined. The results of this screening survey will be used to optimize the
proposed Level III soil and groundwater sampling locations. The Level Il samples will be used
to confirm the source and delineate the affected and unaffected areas of the AOC. In addition
to the DPT screening, all soil boring samples will be field screened for VOCs using a FID.
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2.5.7 Sampling and Analysis Plan

To fulfill the RFI objectives, site-specific sampling and analysis requirements have been
proposed for AOC 607. Table 2-10 summarizes the types of samples to be collected and the
analytical parameters. Because the number and location of the samples depend on the results
of the screening survey, only the samples proposed for the initial source characterization are

show. -~ Figure 2-6.

To achieve objectives, 12 soil borings, four sediment samples, and six shallow monitoring wélls
are proposed across the AOC 607 area to initially confirm the nature and extent of
contamination, if any identified during the screening phase. Data from all borings, sediment
samples, and groundwater wells will be used to determine the impact by identified past facilities
and operations throughout the study area.

Table 2-10
~ AOC 607
Samp.lug Plan®
Matrix Quantity Analysis
Soil (0-1° bgs) 12 VOCs, SVOCs, and Metals
Soil (3-5' bgs) 12
Sediment 4
Groundwater
(Shallow welf) 6
(Deep well) None
e e —— ]
Engineering Parameters:
Sclected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.
Notes:
a = The number and locations of the soil, groundwater, and sediment samples will be determined in part by the results of the screening

survey.

*  Groundwater monitoring wells will be sampled quarterly for one year.

*  The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

s All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV, The sample quantities presented do not include QA/QC samples. .
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Samples from two depth intervals are proposed for each of the 12 soil borings, surface
(0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the

lower sample interval will be adjusted to avoid sampling the saturated soil.

Groundwater will be addressed by installing and sampling six shallow monitoring wells. Data
from "~ shallow wells will be used to delineate the groundwater plume, if detected. Data from
these wells will be reviewed to determine whether additional wells are needed to define the

horizontal and vertical extent of groundwater contamination.

Sediment samples, to be collected from the area sanitary and storm water sewer systems, will
be used to determine whether these systems have been impacted by contaminants introduced
through disposal of spent or waste solvents into drains in Building 1189. Given the period of
the AOCs operation and the general condition and areal distribution of the sewer systems, -

numerous smaller releases may have occurred from these systems.
The sample locations will be selected to characterize potential source areas, affected soil, and

areas unaffected by the contaminants. All sampling will adhere to the NAVBASE
Final Comprehensive RFI Work Plan.
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2.6 AOC 609, Service Station, Building 1346

AOC is the former gasoline station/automotive repair and maintenance shop at Building 1346.
(E/A&H, 1995b). An Assessment Report (AR) was completed for the AOC’s fuel tanks and
submitted in 1993. A free product recovery system was installed in 1995 (S&ME, 1995).
Because the fuel USTs have already been assessed and remediation has been initiated, the RFI
will { - on the waste oil tank. Table 2-11 describes this AOC.

Table 2-11
AOC 609
Site Description
Materials Released, Potential
Number Description Stored, or Disposed . Pathwayse
— e —
AOC 609 The gasoline station/automotive repair and Gasoline Soil
Service Station, maintenance shop at Building 1346 was Diesel Fuel Soil Gas
Building 1346 : built in 1962. Three of the original nine Motor Oils Groundwater
steel underground storage tanks were found  Lubricating Oils Air
to be leaking and were replaced with Degreasing Solvents Surface Water
fiberglass USTs in 1992. A waste oil UST  Antifreeze
was scheduled for removal but no Automotive Products

documentation has been found to confirm if
the removal was performed. Several
additional incidents have occurrcd at this
facility concerning releases of petroleum
products.2.b

—

a = Described in the Final RCRA Facility Assessment, Volume I, June 6, 1995.
b =  Assessment Report Addendum, Building 1346, March 29, 1995.
¢ = Pathways scheduled for sampling are bold.

2.6.1 Previous Investigations

- During the removal of the UST system in 1991, samples were collected from the excavation.
These samples confirmed that a release bad occurred from the site. Six monitoring wells were
installed to define the extent of groundwater contamination at the site. An AR was submitted
to SCDHEC in February 1993. Based on the results presented in the AR, SCDHEC requested
two additional perimeter wells be installed. These wells were installed and all wells were
sampled in November 1994. These results confirmed the previous results. The source well
exhibited very high concentrationg of benzene (36,100 pg/l), toluéne (47,800 pg/l), ethyl
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benzene (3,620 pg/l), xylene (16,800 pg/l) and methyl tertiary butyl ether (62,200 ug/l). All

perimeter wells were below the detection limits for the same parameters.

A free product recovery trench was installed in January 1995 and is currently in operation
(S&ME, 1995). Appendix C contains the UST Assessment Report Addendum for this site. The

wastc ! tank was not investigated previously.

2.6.2 Treatment Alternatives

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work
Plan, treatment alternatives are being identified for each of the sites likely to require remedial
action. Data will be collected to support evaluation of these alternatives. Table B-1
(Appendix B) lists treatment alternatives for groundwater; and Table B-2 lists treatment
alternatives for soil. Alternatives presented here are for preliminary evaluation only. If
contaminants are present at concentrations requiring remediation, a CMS will be undertaken to

identify the most feasible treatment alternatives.

2.6.3 Data Gaps

The data that already exist for AOC 609 indicate petroleum constituents related to the fuel USTs
have migrated from this site. To ensure data collection efforts, relative to the waste oil are
sufficient to meet the stated investigation objectives, the following data gaps have been identified
and will be resolved:

L There are insufficient data to assess whether a release has occurred from the waste oil
UST. If a release is demonstrated, the extent of soil and groundwater contamination will

be delineated with subsequent sampling.

. There are insufficient data to support a detailed evaluation of treatment alternatives.
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2.6.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invas. * ~r noninvasive activities. Potential receptors would likely be workers involved with
any invasive a-tivity bringing them in direct contact with subsurface contaminants. Considering
the shallow depth to groundwater, generally less than 4 feet bgs, site workers could also be
subject to accidental ingestion or dermal exposure to contaminated groundwater. The human
health risk assessment will follow the methods described in Volume III of the
Final Comprehensive RFI Work Plan. Based on the lack of significant habitat adjacent to
AOC 609 and no pathways identified for transfer of contaminants offsite, no ecological
receptors will be affected. Sampling will characterize the potential pathways highlighted in
Table 2-11.

2.6.5 Objective

The objective of the proposed RFI is to fill the identified data gaps by documenting a waste oil
release and then fully delineating the horizontal and vertical extents of soil and groundwater
contamination at AOC 609. The site has been sampled as discussed in Section 2.6.1, and this
proposed effort will be used to further delineate the extent of contamination relative to the waste
oil. Data collection efforts will support the technical evaluation of identified treatment

alternatives.

2.6.6 Screening Alternatives

No sampling has been conducted to identify COPCs related to the waste oil UST; therefore
selecting a screening alternative would be premature. However, should the analytical results
of the proposed high-quality samples identify contamination that has not been adequately
defined by the initial sampling, the feasibility of employing cost effective screening methods
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will be reevaluated. Should screening methods be employed, additional high quality
samples will be collected and analyzed to confirm the screening results and to define the
nature and extent of contamination detected. All soil borings will be screened for VOCs

using a PID. All screening results will be recorded in field notebooks and on boring logs.

2.6.7 “empling and Analysis Plan

To fulfill the RFI objectives, site-specific sampling and analysis requirements have been
proposed for AOC 609. Table 2-12 summarizes the types of samples to be collected and the
analytical parameters. For purposes of sample location, the boundary of AOC 609 has been
outlined based upon a review of NAVBASE records. )

Table 2-12
AOC 609
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 4 VOCs, SVOCs, and Metals
Soil (3-5° bgs) 4
Sediment None
Groundwater
(Shallow well) None
(Deep well) ' None
——  —————————— e ——— 1
Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

¢ The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

® Al analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as

specified in Final Comprehensive RFI Work Plan, with a minirum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

Four soil borings related to the waste oil UST are proposed to assess the nature and extent of
soil contamination at AOC 609. One of the borings will be located directly adjacent to the
waste oil UST, to determine the nature and intensity of soil contamination at the potential
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source/release area. The other three borings will be located approximately 25 feet from the
UST, to assess the extent of soil contamination related to the waste oil UST at AOC 609.
Samples from two depth intervals are proposed for each of the four soil borings, surface (0 to
1 foot) and subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the lower
sample interval will be adjusted to avoid sampling the saturated soil. Proposed soil sampling
locat’ - are illustrated on Figure 2-7. Groundwater quality at the site will be assessed using
the analytica\ data from the eight existing monitoring wells. All sampling procedures will
adhere to the NAVBASE Final Comprehensive RFI Work Plan.

2-37



LEGEND

® — SOIL BORING

@~ APPROXIMATE LOCA

OF WASTE OIL

% ZONES D, F, & G

% FINAL RCRA FACILITY
# INVESTIGATION WORK PLAN
4 NAVAL BASE CHARLESTON
7 CHARLESTON, S.C.

FIGURE 2-7
PROPOSED SAMPLING LOCATIONS
AOC #609
SERVICE STATION, BUILDING 1346

DWG DATE: 06/07/96 |DWG NAME: 29CHZF25




Final Zones D, F, and G RFI Work Plan
Naval Base Charleston

Revision No. 0

June 13, 1996

2.7 AOC 611, Grease Rack and Hobby Shop, Building 1264

AOC 611 is the former Building 1264, which was used as an automotive hobby shop. Based
on a review of historical NAVBASE maps, the location of AOC 611 was changed from the
description in the RFA. The CSI proposed for AOC 611 will investigate soil and groundwater
for potential releases (E/A&H, 1995b). Table 2-13 describes this AOC.

Table 2-13
AOC 611
Site Description
Materials Released, Potential
Number Description Stored, or Disposed . Pathways®
p—— - e
AOC 611 This site is the former Building 1264, used  Petroleum Products, Soil
Grease Rack and Hobby Shop,  as an automotive hobby shop from the late  Antifreeze, Isopropyl Soil Gas
Building 1264 1950s to the early 1960s. No visible Alcohol, Solvents, Groundwater
evidence of the former building remains. Degreasers, Enamel Air
The area is currently partially asphalt paved  Paint, Thinner, Battery Surface Water .

and grass covered. _ Acid, Lead

Notes:
a = Described in the Final RCRA Facility Assessment, Volume I, June 6, 1995,
b =  Pathways scheduled for sampling are bold.

2.7.1 Previous Investigations
This site has not been previously investigated.

2.7.2 Treatment Alternatives
Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.
2.7.3 Data Gaps

Currently no environmental media data have been collected at AOC 611 to characterize the site

or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
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collection efforts are sufficient to meet the stated investigation objectives, the following data gaps

have been identified and will be resolved:

° There are no data to establish whether COPCs are present for any of the potential

migration pathways.
. No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.7.4 Potential Receptors

- Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. An exposure potential exists for users of the area and workers
involved with any invasive activity bringing them in direct contact with subsurface contaminants.
Considering the shallow depth to groundwater, generally less than 4 feet bgs, site workers could
also be subject to accidental ingestion or dermal exposure to contaminated groundwater. The
human health risk assessment will follow the methods described in Volume III of the
Final Comprehensive RFI Work Plan. Based on the lack of significant habitat adjacent to
AOC 611 and no pathways identified for transfer of contaminants offsite, no ecological
receptors will be affected. Sampling will characterize the potential soil and groundwater
pathways highlighted in Table 2-13.

2.7.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
determine whether COPCs are present. If an RFI is required, the objective of field
investigations shall be to fill the identified data gaps by delineating the horizontal and vertical

extent of any soil and/or groundwater contamination as well as the rate of contaminant migration
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at the site. Data collection efforts will also support the technical evaluation of identified

remedial options.

2.7.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
woul “~ premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define the nature and extent of
contamination detected. All soil boring samples will be screened for VOCs with a PID. All
screening results will be recorded in field notebooks and on boring logs.

2.7.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements ha\}e
been proposed. Table 2-14 summarizes the types of samples to be collected and the analytical
parameters. For purposes of sample location, the boundaries of AOC 611 have been outlined

based upon a review of NAVBASE historical figures and maps.

Four soil borings are proposed to identify any contamination due to a release from AOC 611.
Samples will be collected at two depth intervals for each soil boring, surface (0 to 1 foot) and
subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the lower sample
interval will be adjusted to avoid sampling the saturated soil.

Groundwater will be addressed by using the analytical data from four of the shallow monitoring
wells (CNB-1346-MW-7, CNB-1346-MW-3, CNB-1346-MW-4, CNB-1346-MW-5) and one
deep monitoring well (CNB-1346-MW-6) sampled during the AR investigation at AOC 609.
Grid wells will be used to provide additional support to the groundwater investigation, if
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required. Data from these wells will be reviewed to assess whether additional wells are needed

to define the horizontal and vertical extent of groundwater contamination.

Each proposed sampling location is illustrated on Figure 2-8. All sampling procedures will
adhere to the NAVBASE Final Comprehensive RFI Work Plan.

Table 2-14
AOC 611
Sampling Plan
Matrix Quantity Analysis
e ——— — — ]
Soil (0-1° bgs) 4 VOCs, SVOCs, Metals, pH
Soil (3-5° bgs) 4
Sediment None
Groundwater
(Shallow well) None
(Deep well) None
. A S
Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

e - The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to mect the stated objectives.

*  All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

¢ Analytical data from the existing monitoring wells will be used to assess the sites’ impact on groundwater.
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2.8 AOC 613, Oid Locomotive Repair Shop, Former Building 1169, and AOC 615, Old
Chain Locker, Building 1391

An RFI and a CSI have been proposed for AOC 613, the Old Locomotive Repair Shop and
AOC 615, the Old Chain Locker, respectively. Former Building 1169 is the old locomotive and
crane shop repair facility. Building 242, built in 1987, occupies a portion of AOC 613. A CSI
has been proposed for AOC 615, the site of the former Building 1391, the Old Chain Locker.
Currently the site is occupied by a parking area and Building 255. Table 2-15 describes these

AOQOCs.
Table 2-15
AOC 613 and 615
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysc

AOC 615 AOC 615 is the site of the former ’ Epoxies, Resins Soil

Old Chain Locker, Building 1391, the old chain locker. The Soil Gas
Building 1391 locker, which was in service from 1970 to Groundwater
1977, stored and serviced anchor chain, Air
which involved dipping the chain into large Surface Water

tanks which contained epoxies and resins.
Epoxie and resin wastes were reportably
stored in $5-gallon drums behind the

building..»
- e a——
Notes:
a = Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
b = Described in the Draft Final Environmental Baseline Survey, December 1994,
¢ = Pathways scheduled for sampling are bold.

244



Final Zones D, F, and G RFI Work Plan
Naval Base Charleston

Revision No. 0

June 13, 1996

2.8.1 Previous Investigations

These sites have not been previously investigated.

2.8.2 Treatment Alternatives
Because there are no environmental media data, treatment alternatives for these sites cannot be

evaly -4

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work
Plan, treatment alternatives are being identified for each of the sites likely to require remedial
action. Data will be collected to support evaluation of these alternatives. Table B-1
(Appendix B) lists treatment alternatives for groundwater; Table B-2 lists treatment alternatives
for soil. Alternatives presented here are for preliminary evaluation only. If contaminants are
present at concentrations requiring remediation, a CMS will be undertaken to identify the most
feasible treatment alternatives. ‘

2.8.3 Data Gaps

Currently, no environmental media data have been collected to characterize these sites or to
support a detailed evaluation of treatment alternatives, if necessary. To ensure data collection
efforts are sufficient to meet the stated investigative objectives, the following data gaps have
been identified and will be resolved:

®  There are no data to establish whether COPCs are present for any of the potential

migration pathways.

. No data exist to support a detailed evaluation of treatment alternatives, if necessary.
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2.8.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users and
workers, such as NAVBASE personnel, and any future users this area may support. Data will
be generated during the investigation to assess the level of risk to the entire spectrum of current
and potential future receptors, including any highly sensitive individuals, who might be exposed
throv ™ iqvasive or noninvasive activities. An exposure potential exists for workers involved
with any invasive activity bringing them in direct contact with subsurface contaminants.
Considering the shallow depth to groundwater, generally less than 4 feet bgs, site workers could
also be subject to accidental ingestion or dermal exposure to contaminated groundwater. The
human health risk assessment will follow the methods described in Volume III of the
Final Comprehensive RFI Work Plan. Based on the lack of significant habitat adjacent to
AOC 613 and AOC 615 and no pathways identified for transfer of contaminants offsite, no
ecological receptors will be affected. Sampling will characterize the potential soil, sediment,
and groundwater pathways highlighted in Table 2-15.

2.8.5 Objective

The objective of the proposed field investigation is to confirm whether contamination is present
in environmental media. If present, then the investigation will delineate the horizontal and
vertical extent of any soil and/or groundwater contamination. While there are other potential.
contaminant pathways, initial sampling of these matrices is not required to assess whether
contaminants are present. For AOC 615, if soil and/or groundwater contamination is identified,
the site will be designated for a complete RFI to delineate the nature and extent of
contamination. For AOC 613, the nature and extent of any contamination found will be
delineated during this effort. Data collection efforts will support technical evaluation of
identified treatment alternatives.
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2.8.6 Screening Alternatives

A DPT screening survey is proposed for AOCs 613 and 615 to identify areas of soil and shallow
groundwater that may have been impacted by these AOCs. The area of the two AOCs shown
on Figure 2-9 will be screened using push sample points on a 50- foot square grid. Based on
these initial screening results, additional sample points may be required to determine the extent
of co. *rination. At each location, a sample of unsaturated soil and a groundwater sample will
be collected for analysis. These samples will be analyzed for VOCs, SVOCs, and metals. The
results of this screening will be used to optimize the proposed Level III soil and groundwater
sampling locations. In addition to the DPT screening, all soil boring locations will be screened
for VOCs using a FID. '

2.8.7 Sampling and Analysis Plan

‘To fulfill the objectives of the CSI and RFI, site-specific sampling and analysis requirements
have been proposed for the combined AOCs 615 and 613. Table 2-16 summarizes the types of
samples to be collected and the analytical parameters. For purposes of sample location, the
boundaries of both AOCs 615 and 613 have been outlined based upon a review of NAVBASE
records. The boundaries may be modified based on the sample results.

Ten soil borings, three shallow monitoring wells, and three sediment samples are proposed to
determine if the sites have adversely impacted the soil, sediment and/or groundwater in the area.
Data from all borings, sediment samples, and groundwater wells will be used to assess the
impact of past facilities and operations throughout the study area.

Samples from two depth intervals are proposed for each of the 10 soil borings, surface
(0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the
lower sample interval will be adjusted to avoid sampling the saturated soil.
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Table 2-16
AOC 613 and 615
Sampling Plan
Matrix Quantity Analysis
Soil (0-1" bgs) 10 VOCs, SVOCs, Metals, Asbestos
Soil (3-5' bgs) 10
Sedir - 3
Groundwater VOCs, SVOCs, Metals
(Shallow well) 3
{Deep well) 1
- ]

Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

*  Groundwater monitoring wells will be sampled quarterly for one year.

¢ The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as

specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

Three sediment samples will be collected from manholes which access the sanitary sewer system
near the former facility. The purpose of these samples is to assess whether these three segments
of sanitary sewer have been impacted by contaminants reportably introduced through disposal
into drains at the AOC.

Groundwater will be addressed by installing and sampling three shallow and are deep monitoring
wells. The shallow wells are proposed to identify contaminants which may be migrating from
the site in the shallow aquifer. The deep well is intended to monitor the potential impact of the
site on the deeper aquifer. Please note that the soil boring and monitoring well locations are
tentative. Actual locations will be determined, in part, by the DPT screening results. Proposed
sampling locations are illustrated on Figure 2-9. All sampling procedures will adhere to the
NAVBASE Final Comprehensive RFI Work Plan.
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2.9 AOC 616, Paint Shop, Former Building 1201

The former Building 1201 was a paint shop which presumably was an enclosed building with
or competent foundation and floor. Although no spills or releases were documented at this site,
given common practices during the operating period of this facility, a past release is possible.
The CSI proposed for AOC 616 will investigate adjacent soil for potential releases. Table 2-17
desct” ~< this AOC.

Table 2-17
AOC 616
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathways®
AOC 616 This AOC is the former Building 1201 Paint Thinner, Solvents, Soil
Paint Shop, which operated as a paint shop from 1955 Paint Supply Products Soil Gas
Former Building 1201 until 1977. No visible evidence of the Groundwater
paint shop remains and the area is now Air
covered by a parking and storage lot for Surface Water
Building 69. The site is currently a paved
parking and storage area.s

Notes:
a = Described in the Final RCRA Facility Assessment, Volume I1, June 6, 1995,
b = Pathways scheduled for sampling are bold.

2.9.1 Previous Investigations
This site has not been previously investigated.

2.9.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be
evaluated.

2.9.3 Data Gaps

Currently no environmental media data have been collected at AOC 616 to characterize the site
or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
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collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

° There are no data to establish whether COPCs are present for any of the potential
migration pathways.

. No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.9.4 Potential Receptors

Potential receptors who may be exposed to site containinants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
‘during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. An exposure potential exists for users of the area and workers
involved with any invasive activity bringing them in direct contact with subsurface contaminants.
Considering the shallow depth to groundwater, generally less than 4 feet bgs, site workers could
also be subject to accidental ingestion or dermal exposure to contaminated groundwater. The
human health risk assessment will follow the methods described in Volume III of the
Final Comprehensive RFI Work Plan. Based on the lack of significant habitat adjacent to
AOC 616 and no pathways identified for transfer of contaminants offsite, no ecological
receptors will be affected. Confirmatory sampling will characterize the potential soil pathway
highlighted in Table 2-17.

2.9.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
determine whether COPCs are present. If an RFI is required, then the objective of field
investigations shall be to fill the identified data gaps by delineating the horizontal and vertical
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extent of any soil contamination as well as the rate of contaminant migration at the site. Data

collection efforts will also support the technical evaluation of identified remedial options.

2.9.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
woul.  ~~ premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define the nature and extent of
contamination detected. Because the presence of volatile chlorinated compounds are suspected,
a FID will be used to field screen all soil boring samples. All screening results will be recorded
in field notebooks and on boring logs.

2.9.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-18 summarizes the types of samples to be collected and the analytical
parameters. For purposes of sample location, the boundaries of AOC 616 have been outlined
based upon a review of historical drawings, maps, and NAVBASE records. The boundaries may
be modified based on the sample results.

Four soil boring locations are proposed to detect the presence of any contamination resulting
from a release at AOC 616. Samples will be collected at two depth intervals for each soil
boring, surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil is encountered above
S feet bgs, the lower sample interval will be adjusted to avoid sampling the saturated soil. Each
proposed sampling location is illustrated on Figure 2-10. Due to the presumed structure of
the former Building 1201, the paved surfaces in the area of the building and the time frame

of the activity, the likelihood for a release to groundwater is minimal. Therefore no
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groundwater samples are proposed. However, the analytical data from the shallow
monitoring well associated with adjacent AOC 617 (NBCF-617-001) will be reviewed once
the COPCs for AOC 616 are determined. All sampling procedures will adhere to the
NAVBASE Final Comprehensive RFI Work Plan.

Table 2-18
AOC 616
Sampling Plan
Matrix Quantity Analysis
e — -
Soil (0-1' bgs) 4 VOCs, SVOCs, Metals
Soil (3-5° bgs) 4
Sediment None
Groundwater
(Shaliow well) None
(Deep well) None
Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

e The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e ' All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.
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2.10 AOC 617, Galvanizing Plant, Former Building 1176

AOC 617 is a galvanizing plant in the former Building 1176. Although no spills or releases
were documented, given common practices during the operational period of this facility, a past
release is probable (E/A&H, 1995b). The location of AOC 617 was changed from the
description in the RFA, based on a review of historical NAVBASE maps. The CSI proposed
for £~ 617 will investigate adjacent soil and groundwater for potential releases. Table 2-19
describes this AOC.

Table 2-19
AOC 617
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysb
——
AOC 617 This site in the former Building 1176 wasa  Zinc Solutions, Inorganic  Seil
Galvanizing Plant, Former galvanizing plant that operated from the Acids Soil Gas
Building 1176 early 1940s until approximately 1985, It Groundwater’
was demolished and Building 69, a Air
shipping and supply center, was Surface Water
constructed in the general area. A 3,000-
gallon UST was an onsite chemical storage
area.?
W ]
Notes:
a = Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
b =  Pathways scheduled for sampling are bold.

2.10.1 Previous Investigations
This site has not been previously investigated.

2.10.2 Treatment Alternatives
Because there are no environmental media data, treatment alternatives for this site cannot be
evaluated.
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2.10.3 Data Gaps

Currently no environmental media data have been collected at AOC 617 to characterize the site
or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

° There are no data to establish whether COPCs are present for any of the potential
migration pathways.
° No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.10.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. An exposure potential exists for users of the area and workers
involved with any invasive activity bringing them in direct contact with subsurface contaminants. .
Considering the shallow depth to groundwater, generally less than 5 feet bgs, site workers could
also be subject to accidental ingestion or dermal exposure to contaminated groundwater. The
human health risk assessment will follow the methods described in Volume III of the
Final Comprehensive RFI Work Plan. Based on the lack of significant habitat adjacent to
AOC 617 and no pathways identified for transfer of contaminants offsite, no ecological
receptors will be affected. Confirmatory sampling will characterize the potential soil and
groundwater pathways highlighted in Table 2-19.
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2.10.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, then the objective of field
investigations shall be to fill the identified data gaps by delineating the horizontal and vertical
extent of any soil contamination as well as the rate of contaminant migration at the site. Data

colle. . -~ efforts will also support the technical evaluation of identified remedial options.

2.10.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposeii high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. Because voiatile chlorinated compounds could have been used or released at the AOC,
a FID will be used to field screen all soil boring samples. All screening results will be recorded
in field notebooks and on boring logs.

2.10.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-20 summarizes the types of samples to be collected and the analytical
parameters. For purposes of sample location, the boundaries of AOC 617 have been outlined
based upon a review of historical drawings, maps and NAVBASE records. The boundaries may
be modified further based on the sample results.

2-57



Final Zones D, F, and G RFI Work Plan
Naval Base Charleston
Revision No. 0

June 13, 1996
Table 2-20
AOC 617
Sampling Plan
Matrix Quantity Analysis
e —
Soil (0-1° bgs) 4 VOCs, SVOCs, Metals, pH
Soil (3-5° bgs) 4
Sedir -+ None
Groundwater
(Shallow weh) 1
(Deep well) None
Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

*  Groundwater monitoring wells will be sampled quarterly for one year.

®  The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. -Expansion
may be necessary to meet the stated objectives.

®  All analyses will be performed per SW-846, except where other methods are specified. DQO Level III analyses will be performed as

specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendlx IX constituents at DQO
Level IV, The sample quantities presented do not include QA/QC samples.

Four soil boring locations and one shallow monitoring well are proposed to detect the presence
of any contamination due to a release from AQC 617. Samples will be collected at two depth
intervals for each soil boring, surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil
is encountered above 5 feet bgs, the lower sample interval will be adjusted to avoid sampling
the saturated soil.

Groundwater will be addressed through the installation and sampling of a shallow monitoring
well located downgradient of the former facility. This well is proposed to identify contaminants
which may be migrating from the AOC. Proposed sampling locations are illustrated on
Figure 2-11. All sampling procedures will adhere to the NAVBASE Final Comprehensive RFI
Work Plan.
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2.11 AOC 628, Sandblasting Area, Southeast of Building 68

AOC 628 is the open area southeast of Building 68 that was used for abrasive blasting of large
metal parts. Although no spills or releases were documented at this site, given the turbulent
nature of abrasive blasting activities, it is probable that releases occurred (E/A&H, 1995b).

The | *~*ion of AOC 628 was changed from that given in the RFA. A review of historical
NAVBASE maps and interviews with base personnel familiar with the activity placed the former
sandblasting area in the location shown on Figure 2-12 (Droze, 1995). The CSI proposed for
AOC 628 will investigate these areas for potential releases to the surrounding soil. Table 2-21
describes the site. )

Table 2-21
AOC 628
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathways®
AOC 628 AOC 628 is the open area southeast of Spent Blasting Media, Soil
Sandblasting Area, Southeast Building 68 that was used for abrasive Paint Residues, Organic Groundwater
of Building 68 blasting of large metal parts from 1962 to Solvent Wastes, Metallic ~ Surface Water/Sediment
1967. Currenty no visible evidence Residues, Petroleumn Air
remains of former activities. A high- Products Soil Gas

pressure fuel line runs beneath the site.?

Notes:
a = Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995,
b =  Pathways scheduled for sampling are bold.

2.11.1 Previous Investigations
This site has not been investigated previously.

2.11.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be
evaluated.
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2.11.3 Data Gaps
Currently no environmental media data have been collected at AOC 628 to characterize the site
or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data

collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

. There are no data to establish whether COPCs are present for any of the potential
migration pathways.

° No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.11.4 Potential Receptors
Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. Potential receptors would likely be workers involved with
any invasive activity, such as utility maintenance, bringing them in direct contact with subsurface
contaminants. Considering the shallow depth to groundwater, generally less than 5 feet bgs, site
workers could also be subject to accidental ingestion or dermal exposure to contaminated
groundwater. The human health risk assessment will follow the methods described in
Volume III of the Final Comprehensive RFI Work Plan. Based on the lack of significant
- habitat adjacent to AOC 628 and no pathways identified for transfer of contaminants
offsite, no ecological receptors will be affected. Sampling will characterize the potential soil
pathway highlighted in Table 2-21.
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2.11.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, the objective of field investigations
shall be to fill the identified data gaps by delineating the horizontal and vertical extent of any
contamination as well as the rate of contaminant migration at the site. Data collection efforts
will ¢~ ~ <upport the technical evaluation of identified remedial options.

2.11.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. All soil boring samples will be screened for VOCs with a PID. All screening results
will be recorded in field notebooks and on boring logs.

2.11.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-22 summarizes the types of samples to be collected and the analytical
parameters. For the purpose of sample locations, the boundaries of AOC 628 have been based
on a review of historical drawings and maps. The boundaries may be modified based on the
sample results.
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Table 2-22
AOC 628
Sampling Plan
Matrix Quantity Analysis
W
Soil (0-1° bgs) ) 5 VOCs, SVOCs, Metals
Soil (3-5° bgs) 5
Sedim- ~ None
Groundwater
(Shallow wels, None
(Deep well) None
Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

o The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e All analyses will be performed per SW-846 except where other methods are specified. DQO Level II analyses will be performed as

specified in Final Comprehensive REI Work Plan, with & minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples. - :

Five soil boring locations within the boundary of the area are proposed to detect the presence
of any soil contamination due to a release from AOC 628. Samples will be collected at
two depths for each soil boring, surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated
soil is encountered above 5 feet bgs, the lower sample interval will be adjusted to avoid
sampling the saturated soil. Each proposed sampling location is illustrated on Figure 2-12. All
sampling procedures will adhere to the NAVBASE Final Comprehensive RFI Work Plan.
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2.12 AOC 633, Substation, Building 451C

AOQOC 633 is the electrical substation in and around Building 451C. The CSI proposed for
AOC 633 will investigate potential releases to the surrounding soil. Additional samples will be
collected during this investigation to investigate the potential impact of the site on the adjacent

area of ecological concern. Table 2-23 describes this AOC.

Table 2-23
AOC 633
Site Description
Materials Released, Potential
Number Description Stored or Disposed Pathwaysb
AOC 633 AQC 633 is the electrical substation located PCBs, Soil
Substation, Building 451C in Building 451C. Building 451C, built in Petroleum Products Groundwater
1943, is a block structure with a concrete Sediment/Surface water

roof and floor, several steel enclosures on
concrete slabs and foundations from earlier
buildings. Several high voltage switches,
breakers and transformers and a battery
bank are located in the two room block
structure. An electrical transformer was
destroyed and has been removed. Several
large PCB releases have occurred including
oil leak in 1981, No known remedial
activities have occurred at this unit.»

Notes:
Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
Pathways scheduled for sampling are bold.

»
o

2.12.1 Previous Investigations

This site has not been previously investigated.
2.12.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.
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2.12.3 Data Gaps
Currently no environmental media data have been collected at AOC 633 to characterize the site
or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data

collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

o There are no data to establish whether COPCs are present for any of the potential

migration pathways.
° No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.12.4 Potential Receptors

Potential receptors that may be exposed to site contaminants include current land users, any
future users this area may support and area of ecological concern (AEC) IV-1. Data will be
generated during the investigation to assess the level of risk to the entire spectrum of current and
potential future receptors, including any highly sensitive individuals, who might be exposed
through invasive or noninvasive activities. The area associated with AOC 633 is fenced, which
should restrict access to the soil. However, if contaminants have migrated outside the secured
area, potential receptors would likely be workers involved with any invasive activiiy such as
utility maintenance bringing them in direct contact with subsurface contaminants. Considering
the shallow depth to groundwater, generally less than 5 feet bgs, site workers could also be
subject to accidental ingestion or dermal exposure to contaminated groundwater. The human
health risk assessment will follow the methods described in Volume III of the Final
Comprehensive RFI Work Plan. Sampling will characterize the potential soil pathway
highlighted in Table 2-23.

AEC IV-1, identified as a palustrine scrub-shrub wetland is directly southwest of the site and

the potential exists for exposure to ecological receptors. This wetland area could receive
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contaminated surface water runoff resulting in exposure to biological receptors other than
humans. Characterization of potential contamination in this ecological area will be discussed in
the Zone D, F, and G RFI report. The ecological risk assessment (ERA) will be performed in
accordance with Volume III of the Final Comprehensive RFI Work Plan.

2.12.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, the objective of field investigations
shall be to fill the identified data gaps by delineating the horizontal and vertical extent of any
soil contamination as well as the rate of contaminant migration at the site. Data collection

efforts will also support the technical evaluation of identified remedial options.

2.12.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. Because volatile petroleum compounds are suspected, a FID will be used to screen
soil boring samples for VOCs. All screening results will be recorded in field notebooks and

boring logs.

2.12.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and aﬁalysis requirements have
been proposed. Table 2-24 summarizes the types of samples to be collected and the analytical
parameters. Seven soil boring locations within the boundary of the area are proposed to identify

any contamination due to a release from AOC 633. The sample locations were selected based
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on observations made during the site visit to identify any releases to the soil. Samples will be
collected at two depth intervals for each soil boring, surface (0 to 1 foot) and subsurface
(3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the lower sample interval will

be adjusted to avoid sampling the saturated soil.

Table 2-24
AOC 633
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 7 Pesticides and PCBs
Soil (3-5’ bgs) 7
Sediment 6
Groundwater
(Shallow well) None
(Deep well) None

Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

e The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as

specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV, The sample quantities presented do not include QA/QC samples.

A total of six sediment samples will be collected throughout AEC IV-1 to assess the potential
impact from the adjacent AOCs. For clarity all six sediment samples proposed for the AEC are
presented on Table 2-24. Two of the six locations proposed to detect releases from AOC 633

are shown on Figure 2-13. All six sediment sample locations are shown on Figure 2-14.

Proposed sampling locations are illustrated on Figure 2-13. All sampling will adhere to the
NAVBASE Final Comprehensive RFI Work Plan.
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2.13 AOC 634, Flammable Material Storage, Building 1814

AOC 634 consists of Building 1814, a former flammable material storage facility. Although no
spills or releases were documented at this site, given common practices during its operation
period, a release is probable (E/A&H, 1995b). The CSI proposed for AOC 634 will investigate
this area for potential releases to the surrounding soil and also to AEC IV-1 adjacent to the site.
Table 2-25 describes this AOC.

Table 2-25
AOC 634
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysb
AOC 634 AOC 634 consists of Building 1814, a Paint, Flammable Soil
Flammable Material Storage, former flammable materials storage facility. = Material Soil Gas
Building 1814 This facility had an aluminum roof, asphalt Groundwater
floor, and was surrounded by a chain-link Air
fence. Built in 1977, Building 1814 stored Sediment/Surface Water

small containers of flammable material until
1992. It is currently not in service and the
roof and fence were removed.*

Notes:
Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
Pathways scheduled for sampling are bold.

[~
nn

2.13.1 Previous Investigations

This site has not been previously investigated.

2.13.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.

2.13.3 Data Gaps
Currently no environmental media data have been collected at AOC 634 to characterize the site

or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
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collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

. There are no data to establish whether COPCs are present for any of the potential

migration pathways.
. No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.13.4 Potential Receptors

Potential receptors that may be exposed to site contaminants include current land users, such as
NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. Potential receptors would most likely be workers involved
with any invasive activity such as utility maintenance that would bringing them in direct contact
with subsurface contaminants. Considering the shallow depth to groundwater, generally less
than 4 feet bgs, site workers could also be subject to accidental ingestion or dermal exposure to
contaminated groundwater. The human health risk assessment will follow the methods described
in Volume III of the Final Comprehensive RFI Work Plan. Sampling will characterize the
potential soil pathway highlighted in Table 2-25.

AEC IV-1 identified as a palustrine scrub-shrub wetland is adjacent to the site and the potential
exists for exposure to ecological receptors. The ecological area to the west could receive
contaminated surface water runoff and groundwater discharges, resulting in exposure to
biological receptors other than humans. The ERA will be performed in accordance with
Volume IIl of the Final Comprehensive RFI Work Plan. Characterization of potential
contamination in the nearby ecological area will be addressed in the Zones D,F, and G
RFI Report.
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2.13.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, the objective of field investigations
shall be to fill the identified data gaps by delineating the horizontal and vertical extent of any
soil contamination as well as the rate of contaminant migration at the site. Data collection

efforts will also support the technical evaluation of identified remedial options.

2.13.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. All soil boring samples will be screened for VOCs with PID. All screening results

will be recorded in field notebooks and on boring logs.

2.13.7 Sampling and Analysis Plan 4

To fulfill the CSI objectives, the following site-specific sampling and analysis requirenients have
been proposed. Table 2-26 summarizes the types of samples to be collected and the analytical
parameters. Three soil boring locations within the boundary of the area, are proposed to identify
any contamination due to a release from AOC 634. Samples will be collected at two depth
intervals for each soil boring, surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil
is encountered above 5 feet bgs, the lower sample interval will be modified to avoid sampling
the saturated soil.

Six sediment samples are proposed for AEC IV-1 to assess the potential impact from the
adjacent AOCs 633 and 634. The sediment samples are shown on Table 2-24. Figure 2-14
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shows the locations of the six sediment samples. All sampling will adhere to the NAVBASE
Final Comprehensive RFI Work Plan.

Table 2-26
AOC 634
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 3 VOCs, Metals
Soil (3-5’ bgs) 3
Sediment None
Groundwater
(Shallow well) None
(Deep well) None
Engineering Parameters:
. Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.
Notes:
. The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation.
Expansion may be necessary to meet the stated objectives.
] All analyses will be performed per SW-846 except where other methods are specified. DQO Level IIl analyses will be performed

as specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents
at DQO Level IV. The sample quantities presented do not include QA/QC samples.
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2.14 AOC 638, Torpedo Workshop, Building 132

This site is a former torpedo workshop in Building 132. Although no spills or releases were
documented at this site, given common practices during its operation period, a past release is
probable (E/A&H, 1995b). The CSI proposed for AOC 638 will investigate this area for

potential releases to the surrounding soil and groundwater. Table 2-27 describes this unit.

Table 2-27
AOC 638
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysb
AOC 638 This site is a former torpedo workshop in Explosives, Propellants, Soil
Torpedo Workshop, Building 132 which was constructed in Heavy Metals, Torpedo Groundwater
Building 132 1944 and used until 1991. A concrete- Fuels Air
filled pit, a chimney, and two capped pipes Surface Water/Sediment
reportedly associated with an abandoned Soil gas
UST are onsite. From 1991 to 1995, the
Public Works Department used the building
for equipment and parts storage. Currently
the building is vacant and has been closed.»
Notes:
a = Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
b = Pathways scheduled for sampling are bold.

2.14.1 Previous Investigations

This site has not been previously investigated.

2.14.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.

2.14.3 Data Gaps
Currently no environmental media data have been collected at AOC 638 to characterize the site

or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
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collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

° There are no data to establish whether COPCs are present for any of the potential

migration pathways.
. No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.14.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. Potential receptors would likely be workers involved with
any invasive activity such as utility maintenance, bringing them in direct contact with subsurface
contaminants. Considering the shallow depth to groundwater, generally less than 4 feet bgs, site
workers could also be subject to accidental ingestion or dermal exposure to contaminated
groundwater. The human health risk assessment will follow the methods described in
Volume III of the Final Comprehensive RFI Work Plan. Based on the lack of significant
habitat adjacent to AOC 638 and no pathways identified for transfer of contaminants
offsite, no ecological receptors will be affected. Sampling will characterize the potential soil

and groundwater pathways highlighted in Table 2-27.

2.14.5 Ohbjective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, then the objective of field
investigations shall be to fill the identified data gaps by delineating the horizontal and vertical

extent of any soil and possibly groundwater contamination as well as the rate of contaminant
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migration at the site. Data collection efforts will also support the technical evaluation of

identified remedial options.

2.14.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. All soil boring samples will be screened for VOCs with a PID. Because the presence
of volatile chlorinated compounds is possible, a FID will also be used. All screening results will

be recorded in field notebooks and on boring logs.

2.14.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-28 summarizes the types of samples to be collected and the analytical
parameters. Four soil boring locations within the boundary of the area are proposed to identify
any soil contamination due to a release from AOC 638. Samples will be collected at two depth
intervals for each soil boring, surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil
is encountered above 5 feet bgs, the lower sample interval will be adjusted to avoid sampling

the saturated soil.

A noninvasive geophysical survey (magnetometer or EM-61) will be utilized to determine if a
fuel oil UST is present at the site. If the presence of a UST is confirmed, then a shallow
monitoring well will be installed to assess whether a release to groundwater has occurred.
Proposed sampling locations are illustrated on Figure 2-15. All sampling procedures will adhere
to the NAVBASE Final Comprehensive RFI Work Plan.
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Table 2-28
AOC 638
Sampling Plan
Matrix Quantity Analysis
Soil (0-1' bgs) 4 VOCs, SVOCs, Pesticides/PCBs, and
Metals
Soil (3-5" bgs) 4
None
Sediment
Groundwater* 1
(Shallow well)
None

(Deep well)

Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

Groundwater monitoring wells if required will be sampled quarterly for one year.
The quantities ptesented are estimated numbers of samples believed to be needed to fulfili the objectives of the investigation.
Expansion may be necessary to meet the stated objectives.
All analyses will be performed per SW-846 except where other methods are specified. DQO Level IIl analyses will be performed
as specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents
at DQO Level IV. The sample quantities presented do not include QA/QC samples.
A Monitoring well will be installed only if a UST is present at the AOC.
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2.15 AOC 642, Former Pistol Range, Present Parking Lot

AOC 642 is a former outdoor pistol range. Currently AOC 642 is a fenced, flat, and asphalt

paved parking lot. Some weeds and grass have grown along the fence line. Lead shot is
"not visible on the surface. The CSI proposed for AOC 642 will investigate this area for

potential releases to the surrounding soil. Table 2-29 describes this AOC.

Table 2-29
AOC 642
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathways®
AOC 642, AOC 642 is a former outdoor pistol range Lead, Explosives Soil
Former Pistol Range near SWMUs 29 and 34. The pistol range Groundwater
Present Parking Lot operated during the 1940s. It is unknown Sediment/Surface Water
if the lead-containing bullets and other Air

pistol range backstop material were ever
removed. Particulate deposition in the area
surrounding the unit may also have
occurred.»

Notes:
Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
Pathways scheduled for sampling are bold.

™
([ ]

2.15.1 Previous Investigations

This site has not been previously investigated.

2.15.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.

2.15.3 Data Gaps
Currently no environmental media data have been collected at AOC 642 to characterize the site

or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data

2-80




Final Zones D, F, and G RFI Work Plan
Naval Base Charleston

Revision No. 0

June 13, 1996

collection efforts are sufficient to meet the stated investigation objectives, the following data gaps

have been identified and will be resolved:

o There are no data to establish whether COPCs are present for any of the potential

migration pathways.
o No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.15.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. Potential receptors would likely be workers involved with
any invasive activity bringing them in direct contact with subsurface contaminants. Considering
the shallow depth to groundwater, generally less than 4 feet bgs, site workers could also be
subject to accidental ingestion or dermal exposure to contaminated groundwater. The human
health risk assessment will follow the methods described in Volume II of the Final
Comprehensive RFI Work Plan. Although no significant habitat was identified adjacent to
AOC 642, a potential pathway was identified for transfer of contaminants offsite to surface
waters of the Cooper River. Ecological receptors within this water body may be affected.
Sampling will characterize the potential soil pathway highlighted in Table 2-29.

2.15.5 Objective
The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, then the objective of field

investigations shall be to fill the identified data gaps by delineating the horizontal and vertical
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extent of any soil contamination as well as the rate of contaminant migration at the site. Data

collection efforts will also support the technical evaluation of identified remedial options.

2.15.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. Although lead is anticipated to be the primary COPC, all soil boring samples will be
screened for VOCs with a PID. All screening results will be recorded in field notebooks and
boring logs.

2.15.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-30 summarizes the types of samples to be collected and the analytical
parameters. Because the layout of the former pistol range is unknown, 10 soil boring locations
within the boundary of the area are proposed to identify any contamination due to a release from
AOC 642. Samples will be collected at two depth intervals for each soil boring, surface (0 to
1 foot) and subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the lower
sample interval will be adjusted to avoid sampling the saturated soil. Proposed sampling
locations are illustrated on Figure 2-16. All sampling procedures will adhere to the NAVBASE
Final Comprehensive RFI Work Plan.
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Table 2-30
AOC 642
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 10 Metals
Soil (3-5' bgs) 10
Sediment None
Groundwater
(Shallow well) None
(Deep well) None

Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation.
Expansion may be necessary to meet the stated objectives.
All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed
as specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents
at DQO Level IV. The sample quantities presented do not include QA/QC samples.
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2.16 SWMU 8, Oil Sludge Pit; AOC 636, Torpedo Magazine, Building 161 Area; and
AOC 637, Dump Area, Building 161 Area

SWMU 8, an RFI site, and AOCs 636 and 637, CSI sites, include the oil sludge pit area,
torpedo magazine, and the dump area. Oil sludge was deposited in unlined pits at SWMU 8.
AOC 636 is the torpedo magazine area adjacent to former Buildings 161 and 161 A-E.
Although no spills or releases were documented, subsurface rupture or deterioration of the
buried ordnance or torpedoes could result in releases which are visually undetectable (E/A&H,
1995b). AOC 637, approximately 400 feet south of Building 161, was used as a burning dump.
Although no spills or releases were documented, the burning and possible burial of wastes

suggests a strong possibility for contamination (E/A&H, 1995b). Table 2-31 describes these

three sites.
Table 2-31 .
SWMU 8 and AOCs 636 and 637
Site Description |
Materials Released, Potential

Number Description Stored, or Disposed Pathways*

AOC 636 AOC 636 is the torpedo magazine area Explosives, Soil

Torpedo Magazine adjacent to Buildings 161 and 161 A-E. Propellants Groundwater
Building 161 Area Subsurface disposal of waste torpedoes and Air
munitions occurred at the unit prior to 1944 Soil Gas
when the area was primarily marshlands. Surface Water/Sediment

Dredged materials have since been used to
reclaim the region. No visible evidence
remains of the burial sitc. Currently the
site is primarily paved parking and storage
with a few scattered buildings. Flooding
occurs during heavy rain due to the lack of
storm drains.®
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Table 2-31
SWMU 8 and AOCs 636 and 637
Site Description
Materials Released, Potential

Number Description Stored, or Disposed Pathways*

AoCe3?r - - AOC 63 outh of  Solid and Hazardous -
Dump Area . Waste, Wood; Paper,

Building 161 Area: Paint, Solvents, =

Described in the Interim RCRA Facility Assessment, August 1987.
Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
Pathways scheduied for sampling are bold.

o
i

2.16.1 Previous Investigations
AOCs 636 and 637 have not been previously investigated. SWMU 8 has been previously

investigated.

During the Confirmation Study conducted at SWMU 8 in 1982; twosoil investigations were
conducted. During Phase I, shallow borings were installed in the reported vicinity of the
abandoned oil-sludge pits. The field investigation was expanded during Phase II after oil was

discovered in a section of a newly dug ditch.

Monitoring wells were also installed in 1982 to assess the extent of oil in the subsurface. A
substantial quantity of free phase oil was observed floating on the water table. Water samples
were collected from two of the wells installed in the area, wells OPW-1 and OPW-3. Well
OPW-2 was not sampled due to the presence of free phase oil. Samples were analyzed for
sulfate content, 14 volatile organic compounds, and PCBs. Wells OPW-1 and OPW-3 contained
less than 1 and 780 mg/1 of sulfate and 0.84 and 0.17 mg/1 of methylene chloride, respectively.
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PCBs were not detected in the water sampled from OPW-3. However, the well OPW-1 sample
contained 0.04 pg/l of PCB (Aroclor 1260) (Ebasco, 1987).

Within the area of the abandoned oil-sludge pits, 87 shallow borings were drilled to determine
the areal extent of oil in the ground. Six borings were also drilled along the Cooper River to
determine if oil seeping from these pits had moved toward the river. Because oil floats on top
of the water table, the borings were drilled to the top of the water table which occurs in the area

at an average depth of approximately 4 feet.

From the results of the boring program, it was determined that a long, narrow plume of free oil
exists in the southwestern portion of the oil-sludge area. This area is approximately 50 feet wide
by 600 feet long and trends in a northeast-southwest direction. Measurements taken in borings
and in well OPW-2 indicate that the oil ranges in thickness from about 2 to 4 inches. East of
the free floating oil plume is a small area containing oily residues. The remaining portions of
the oil-sludge area were found to be free of oil. Morphology of this plume reflects the shape
of the underlying abandoned pit. The low hydraulic gradient, the low permeability of the
surrounding soils, and the high viscosity of the oil within the soils may have limited the potential

for oil migration.

Although numerous samples were collected during the previous investigation, delineation of the
oil contamination in soil and groundwater was not complete. In 1993, EnSafe installed an
additional 31 soil borings and six monitoring wells. Both the groundwater and soil samples were
analyzed for volatile organics, semivolatile organics, pesticides, PCBs and TAL inorganics. The
results of the soil sample analysis revealed some elevated concentrations of some inorganics,
various pesticides and their degradation products, PCBs, a few volatile organic and numerous
semivolatile compounds. The complete analytical results from EnSafe’s 1993 sampling are

contained in Appendix D.
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Of the inorganics and metals detected, the concentrations of chromium, lead, mercury, nickel,
vanadium, antimony, and barium were the most significant. These analytes are common in
waste oil sludge. A few volatile organic compounds, acetone, chlorobenzene, Xylene,
ethylbenzene, 1,1,1-trichloroethane and 1,1,2-trichloroethane were also detected in the soil
samples. The highest concentrations were generally detected in borings located adjacent to the
oil sludge pits. The semivolatile compounds most commonly detected included phenanthrene,
anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
benzo(h)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene and benzo(g,h,i)perylene. These
compounds are indicative of waste oil contamination. With the exception of the heptachlor
epoxide, dieldrin and alpha-chlordane detected at elevated concentrations in only one sample,
all other pesticide concentrations were generally low. Aroclor-1260 was the only PCB

compound detected. It was only detected in two samples.

The results of the groundwater sample analysis indicated that the shallow groundwater had not
been severely impacted by the soil contamination. No volatile, semivolatile, pesticide or PCB
compounds were detected. Inorganic concentrations were generally representative of ambient

groundwater conditions.

2.16.2 Treatment Alternatives

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI
Work Plan, treatment alternatives are being identified for the sites likely to require remedial
action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2
(Appendix B) list the treatment alternatives for groundwater and soil/sediment, respectively.
Alternatives presented here are for preliminary evaluation only. If contaminants are present at
concentrations requiring remediation, a CMS will be undertaken to identify feasible treatment

alternatives.
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2.16.3 Data Gaps
Additional soil and groundwater samples will be collected from SWMU 8 to confirm previous

results and to determine if releases have occurred from AOCs 636 and 637.

The data that already exist for SWMU 8 indicate that although groundwater does not appear to
have been impacted, soil has been severely impacted and free phase oil still exists at this site.
To ensure data collection efforts are sufficient to meet the stated investigation objectives, the

following data gaps have been identified and will be resolved:

° There are insufficient data to fully delineate the extent of contamination at SWMU 8 and
sampling is necessary to identify the COPCs at AOC 636 and 637.

. There are insufficient data to support a detailed evaluation of treatment alternatives for
all three sites. The primary sampling events conducted onsite revealed soil contamination
at SWMU 8.

2.16.4 Potential Receptors

Potential receptors of exposure to contaminants include current land users, such as NAVBASE
personnel, and any future users this area may support. Data will be generated during the RFI
to assess the level of risk to the entire spectrum of current and potential users, including any
highly sensitive individuals within the population, who might be exposed through invasive or
noninvasive activities at SWMU 8 and AOCs 636 and/or 637. Potential receptors would likely
be workers involved with any invasive activity bringing them in direct contact with subsurface
contaminants. Considering the shallow depth to groundwater, generally less than 4 feet bgs, site
workers could also be subject to accidental ingestion or dermal exposure to contaminated
groundwater in this area. The human health risk assessment will follow the methods described
in Volume III of the Final Comprehensive RFI Work Plan. Although no significant habitat was
identified adjacent to SWMU 8, a potential pathway was identified for transfer of
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contaminants offsite to surface waters of Shipyard Creek. Ecological receptors within this
water body may be affected. Sampling will characterize the potential soil and groundwater
pathways highlighted in Table 2-31.

2.16.5 Objective

The objective of the proposed field investigation is to confirm previous soil and groundwater
results and collect data to support a possible CMS at SWMU 8. AT AOCs 636 and 637, the
investigation objective is to determine whether contamination is present in environmental media.
If present, then the investigation will delineate the horizontal and vertical extent of the soil and
groundwater contamination at AOCs 636 and 637. While soil gas, surface water, sediment, and
air are potential contaminant pathways, initial sampling of these matrices is not required to
assess whether contaminants are present. For AOCs 636 and 637, if soil and/or groundwater
contamination is identified, then the site will be designated for a complete RFI to delineate the
nature and extent of contamination. For SWMU 8, the nature and extent of contamination will
be confirmed during this effort. Data collection efforts will support technical evaluation of
identified treatment alternatives.

2.16.6 Screening Alternatives _

Because of the extensive sampling performed previously at SWMU 8, screening is not ‘required.
No sampling has been conducted to determine COPCs at AOC 636 and 637; therefore, selecting
a screening alternative for these sites would be premature. However, should the analytical
results of the proposed high-quality samples identify contamination that has not been
adequately defined by the initial sampling, the feasibility of employing cost effective
screening methods will be reevaluated. Should screening methods be employed, additional
high quality samples will be collected and analyzed to conﬁrm the screening results and to
define nature and extent of contamination detected. All soil boring samples will be screened

for VOCs with a PID. All screening results will be recorded in field notebooks and boring logs.
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2.16.7 Sampling and Analysis Plan

To fulfill the CSI and RFI objectives, site-specific sampling and analysis requirements have been
proposed for SWMU 8 and AOCs 636 and 637. Table 2-32 summarizes the types of samples
to be collected and the analytical parameters. For purposes of sample location, the boundaries
of the sites have been outlined based upon a review of historical drawings, maps, and

NAVBASE records. The boundaries may be modified based on the sample results.

Table 2-32
SWMU 8, AOC 636 and AOC 637
Sampling Plan
Matrix Quantity Analysis
Soil (0-1" bgs) 17 VOCs, SVOCs, Pesticides/PCBs, Metals,
high explosives, and propellantss.

Soil (3-5’ bgs) 17
Sediment None
Groundwater ‘

(Shallow well) 8

(Deep well) None

Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

a = The soil collected from the nine locations associated with AOC 636 will also be analyzed for propellants and high explosives.

. Groundwater monitoring wells will be sampled quarterly for one year.

. The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives. .

. All analyses will be performed per SW-846 except where other methods are specified. DQO Level 11T analyses will be performed as

specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for ail Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

For SWMU 8, three soil borings are proposed across the area. This number represents roughly
ten percent of the previous sample locations. These three samples will be collected from areas
which previously exhibited elevated detections. The six existing shallow monitoring wells will
be redeveloped and sampled to confirm previous groundwater analytical results at SWMU 8.
Data from all borings and groundwater wells will be used to determine the impact by identified

past facilities and operations throughout the study area.
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For AOC 636, nine soil borings and one additional shallow monitoring well are proposed to
determine if activities from this site have impacted environmental media. Before sampling is
initiated, the area will be screened for buried ordnance using geophysics (EM-61). If anomalies
are detected that could represent buried ordnance, the site will need to be cleared by the Navy

prior to any sampling activities.

Five soil borings and one shallow monitoring well are proposed to detect the presence of any

contamination due to a release from AQOC 637.

In addition to the six existing wells and two new wells that will be installed and sampled, the
analytical data from three monitoring wells associated with the investigation of SWMU 9 in
Zone H (NBCH009016, NBCH009017, NBCH009018) will also be used to determine the sites

impact on shallow and deep groundwater.

Samples will be collected at two depths for each soil boring, surface (0 to 1 foot) and subsurface
(3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the lower interval will be
adjusted to avoid sampling the saturated soil. Proposed sampling locations are illustrated on
Figure 2-17. All sampling procedures will adhere to the NAVBASE Final Comprehensive RFI
Work Plan. '
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2.17 SWMU 11, Caustic Pond

The former caustic pond, located near the junction of Bainbridge Avenue and Viaduct Road, was
used for the disposal of calcium hydroxide Ca(OH),. The site and adjoining areas are currently
covered with vegetation and pavement. The site visit identified no visible signs of impairment
in the area. A RFI is proposed for this SWMU. The site area was changed based on old maps
of the former Building 131 area and interviews with a former NAVBASE Public Works
employee who was knowledgeable of the operations (Droze, 1995). Table 2-33 describes this
SWMU.

2.17.1 Previous Investigations

Soil borings conducted during the initial assessment studies found sludge depths of 1 foot.
Water infiltrating into the surficial groundwater through Ca(OH), should have a high pH.
However, groundwater samples collected from the monitoring wells around the site, exhibited
neutral pH (Ebasco, 1987).

Four monitoring wells were installed in the area of the caustic pond during the Confirmation
Study conducted at the CNSY in 1982. Water samples were collected from the four monitoring
wells to assess the impact of the disposal of calcium hydroxide on the shallow groundwater
environment. The samples collected were analyzed in the field for pH and specific conductance
and, in a water quality laboratory, for calcium, chloride, and sulfate content. The results
indicate that the groundwater pH varies from slightly acidic to slightly basic, ranging from 6.3
to 7.3. The calcium and chloride contents and specific conductance are somewhat elevated,
ranging, respectively, from 101 to 490 milligrams per liter (mg/L), from 423 to 823 mg/L, and
from 1,970 to 7,400 micro-ohms per centimeter. The relatively neutral pH values suggest that
the normally high pH of the caustic water infiltrating from the pond has been lowered due to the

naturally occurring acidic soils at the site (Ebasco, 1987).
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Table 2-33
SWMU 11
Site Description
Materials Released, Potential
Number Description Stored, or Disposed - Pathwaysb
, —
SWMU 11 The caustic pond was used for the disposal ~ Calcium Hydroxide Soil
Caustic Pond of calcium hydroxide Ca(OH), from the Groundwater
early 1940s through the early 1970s. Sediment/Surface water

Ca(OH), was generated as a by-product
during production of acetylene gas.
Unknown quantities of water saturated with
Ca(OH), were discharged and settled in the
pond while supernatant was discharged to
Shipyard Creek. Soil borings taken during
initial assessment found sludge depths of up
to 1 foot. The groundwater data indicated
that no Ca(OH), remains.a

Notes:
a = Described in the Inferim RCRA Facility Assessment, August 1987.
b = Pathways scheduled for sampling are bold.

Calcium hydroxide is not naturally occurring and cannot persist for extended periods when
released to the environment. It reacts with carbon dioxide which diffuses from the air or is
carried by infiltrating rainwater to form calcium carbonate (limestone). The groundwater data

indicate that mineralization has occurred and that no calcium hydroxide remains.

Calcium hydroxide contains no hazardous constituents but is hazardous by deﬁnition:(Title 40
Code of Federal Regulations (CFR) part 261.22[a][1]) only when it is in solution and causes the
pH to be greater than 12.5 standard units. This rarely occurs outside of laboratory conditions

but is possible with saturated solutions of relatively pure Ca(OH), at temperatures below 23.6°C.

2.17.2 Treatment Alternatives

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI
Work Plan, treatment alternatives are being identified for the sites likely to require remedial
action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2

(Appendix B) list the treatment alternatives for groundwater and soil/sediment, respectively.
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Alternatives presented here are for preliminary evaluation only. If contaminants are present at
concentrations requiring remediation, a CMS will be undertaken to identify feasible treatment

alternatives.

2.17.3 Data Gaps
Additional soil, groundwater, and sediment samples will be collected to confirm that no

contamination exceeding PRGs exists at SWMU 11.

‘The existing data for SWMU 11 indicates that although the sludge is still present beneath the
site, groundwater quality has not been affected. To ensure data collection efforts are sufficient
to meet the stated investigation objectives, the following data gaps have been identified and will

be resolved:

e There are insufficient data to fully delineate the extent of contamination from the SWMU.
e There are insufficient data to support the ERA of the wetlands directly south of the SWMU.
e Data are insufficient to support a detailed evaluation of treatment alternatives, if required.

2.17.4 Potential Receptors

Potential receptors of exposure to contaminants include current land users, such as NAVBASE
personnel, and any future users this area may support. Data will be generated during the RFI
to assess the level of risk to the entire spectrum of current and potential users, including any
highly sensitive individuals, who might be exposed through invasive or noninvasive activities at
SWMU 11. Potential receptors would likely be workers involved with any invasive activity,
such as utility maintenance, bringing them in direct contact with subsurface contaminants.
Considering the shallow depth to groundwater, generally less than 4 feet bgs, site workers could

also be subject to accidental ingestion or dermal exposure to contaminated groundwater in this
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area. The human health risk assessment will follow the methods described in Volume III of the
Final Comprehensive RFI Work Plan. Confirmatory sampling will characterize the potential soil

and groundwater pathways highlighted in Table 2-33.

The wetland area directly southwest of SWMU 11 receives surface water runoff and sediment
directly from the site via a drainage culvert (Figure 2-18). The results of the sampling in this
area will be used to assess ecological risk to this sensitive natural resource. The ERA will be

performed in accordance with Volume III of the Final Comprehensive RFI Work Plan.

2.17.5 Objective

For SWMU 11, the objectives of the proposed field investigation are to confirm the results of
earlier sampling efforts for both soil and groundwater and also to assess if the site may be
impacting the wetland to the south of the site. The objective is also to fill the identified data
gaps by delineating the horizontal and vertical extent of the soil and groundwater contamination
at SWMU 11. Data collection efforts will support technical evaluation of identified treatment

alternatives, if required.

2.17.6 Screening Alternatives .

A DPT screening effort is proposed to define the areal extent and thickness of the residual
sludge and also to asséss pH of the unsaturated and saturated soil at SWMU 11. A 100-foot
sampling grid is proposed, with additional samples near the perimeter of the site as needed, to
achieve the screening objectives. The stratigraphy encountered in each push hole will be logged
to identify the thickness or absence of the sludge material. Soil samples will be collected from
two intervals below the sludge at each location and field screened for abnormal pH. If possible

these samples will be collected from both saturated and unsaturated soil.

1
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2.17.7 Sampling Analysis Plan

To fulfill the objectives of the RFI, site-specific sampling and analysis requirements have been
proposed. Five soil borings are proposed to confirm the screening results. Soil samples will
be collected at two depth intervals for each of the five soil borings, surface (0 to 1 foot) and
subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the lower sample
interval will be noted as a saturated sample. The sample locations will be selected to confirm
screening results and also to delineate the horizontal and vertical extent of pH contamination and
calcium carbonate residue not defined in the 1982 Confirmation Study. The locations shown on

Figure 2-18 are tentative, actual locations will be determined by the DPT screening results.

Groundwater will be addressed by installing and sampling three shallow monitoring wells in the
vicinity of the SWMU. The monitoring wells installed during the previous Confirmation Study
could not be located during the site visit and are assumed to have been destroyed. Analytical
data from the three newly installed wells will be reviewed to determine whether additional wells

are needed to define the extent of groundwater contamination.

Two sediment samples will be collected to determine if contaminants from the caustic pond have
migrated off site via surface water transport to the wetland area across Bainbridge Road to the
south. Results of this sampling effort will be used to support the ecological risk assessment of

the tidal wetland area.

The proposed sampling locations are shown on Figure 2-18. Table 2-34 summarizes the types
of samples to be collected at SWMU 11 and the proposed analytical parameters. All sampling
procedures will be performed in accordance with the NAVBASE Final Comprehensive RFI Work
Plan.
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Table 2-34
SWMU 11
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 5 Metals, pH
Soil (3-5° bgs) 5
Sediment 2
Groundwater
(Shallow well) 3
(Deep well) None

Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

* Groundwater monitoring wells will be sampled quarterly for one year.

* The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

® All analyses will be performed per SW-846 except where other methods are specified. DQO Level Il analyses will be performed as specified

in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO Level IV.
The sample quantities presented do not include QA/QC samples.
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2.18 SWMU 120, Pier M Laydown
This site consists of the laydown area associated with Pier M and includes the former Building
AS-40-1 paint booth. A RFI is proposed for SWMU 120. Table 2-35 describes this SWMU.

Table 2-35
SWMU 120
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysb
—— — ]
SWMU 120 The site consists of the laydown area associated with Lead Bricks, Lead Shielding, Soil
Pier M Laydown Pier M and includes the former Building AS-40-1 paint Paint Wastes, Greases, Paint Soil Gas
booth. The unit has an outdoor fenced area that stored Thinner Wastes Groundwater
palletized lead bricks and shielding. Radiologically Air
contaminated tarps may have been placed in the laydown Sediment

area in the past. Severe paint, grease, and solvent staining
was noted outside Building AS-40-1. Building AS-40-1
later stored nonhazardous items.a

Notes:

a = Described in the Final RCRA Facility Assessment, Volume I, June 6, 1995.
b =  Pathways scheduled for sampling are bold.

2.18.1 Previous Investigations

This site has not been investigated previously.

2.18.2 Treatment Alternatives :
Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work
Plan, treatment alternatives are being identified for each of the sites likely to require some type
of remedial action. Data will be collected to support evaluation of these alternatives. Table B-1
(Appendix B) lists treatment altemativeé for groundwater; Table B-2 lists treatment alternatives

for soil. Alternatives presented here are for preliminary evaluation only. If contaminants are
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present at concentrations requiring remediation, a CMS will be undertaken to identify the most

feasible treatment alternatives.

2.18.3 Data Gaps

Currently no environmental media data have been collected at SWMU 120 to characterize the
site or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
collection efforts are sufficient to meet the stated investigation objectives, the following data gaps

have been identified and will be resolved:

. There are no data to establish whether COPCs are present for any of the potential

migration pathways.
o No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.18.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposéd through
invasive or noninvasive activities. Potential receptors would likely be workers involved with
any invasive activity, such as utility maintenance, bringing them in direct contact with subsurface
contaminants. Considering the shallow depth to groundwater, generally less than 4 feet bgs, site
workers could also be subject to accidental ingestion or dermal exposure to contaminated
groundwater in this area. The human health risk assessment will follow the methods described
in Volume III of the Final Comprehensive RFI Work Plan. Although no significant habitat was
identified adjacent to SWMU 120, a potential pathway was identified for transfer of

contaminants offsite to surface waters of the Cooper River. Ecological receptors within this
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water body may be affected. Sampling will characterize the potential soil, groundwater, and

sediment pathways highlighted in Table 2-35.

2.18.5 Objective )

The objective of the RFI is to use DQO Level III or IV data to assess whether contamination
is present in environmental media. If present, the investigation will delineate the horizontal and
vertical extent of any soil and/or groundwater contamination. Sediment samples will also be
collected to assess whether contaminated runoff from the site has entered the storm sewer
system. Data collection efforts will support technical evaluation of identified treatment

alternatives.

2.18.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. Because volatile chlorinated compounds are suspected, a FID will be used to screen
all soil boring samples for VOCs. All screening results will be recorded in field notebooks and

boring logs.

2.18.7 Sampling and Analysis Plan

To fulfill the objectives of the RFI, the following site-specific sampling and analysis
requirements have been proposed. Table 2-36 summarizes the types of samples to be collected
and the analytical parameters. For the purpose of sample location, the boundaries of

SWMU 120 have been identified based on a review of historical drawings and maps and also
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on interviews with NAVBASE Public Works personnel who are familiar with the site
(Droze, 1995).

Six soil boring locations in the vicinity of the SWMU are proposed to detect the presence of any
contamination due to a release from SWMU 120. Samples will be collected at two depth
intervals for each soil boring, surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil
is encountered above 5 feet bgs, the lower sample interval will be adjusted to avoid sampling

saturated soil.

Table 2-36
SWMU 120
Sampling Plan
Matrix Quantity ' Analysis
Soil (0-1° bgs) 6 VOCs, SVOCs, Pesticides/PCBs, and
Metals
Soil (3-5° bgs) 6
Sediment 2
Groundwater
(Shallow well) 3
(Deep well) None
Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

e  Groundwater monitoring wells will be sampled quarterly for one year.

¢ The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e Al analyses will be performed per SW-846 except where other methods are specified. DQO Level IIl analyses will be performed as

specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

Groundwater will be addressed by installing and sampling three shallow monitoring wells. Data
from the three wells will be reviewed to assess whether COPCs are present in the groundwater
and also to determine whether additional wells are needed to define the extent of groundwater

contamination.
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Two sediment samples are proposed for this RFI. One of the samples, proposed for the storm
sewer drain, is situated to determine if runoff from the site has been introduced to the storm
water sewer system. The other sediment sample will be collected from a sump-oil/water

separator in the floor of the former Building AS-40-1.

The proposed sample locations are presented on Figure 2-19. All sampling activities will be
performed in accordance with the NAVBASE Final Comprehensive RFI Work Plan.
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2.19 AOC 643, Substation, Building 125
AOC 643 consists of the electric substation, Building 125. The CSI proposed for AOC 643 will

investigate these areas for potential releases to the surrounding soil and sediment. Table 2-37
describes this AOC.

Table 2-37
AOC 643
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysb
AOC 643 AOC 643 consists of the electric substation Dielectric Fluid, PCBs - Seil
Substation, Building 125 Building 125. Adjacent to Building 125 was a Sediment
wooden enclosure on a concrete slab containing Groundwater
transformers, inactive DC generators, switches, and Surface Water

breakers. Past sampling has documented PCB
containing transformers were stored at the site in the
past. Records indicate that a dielectric fluid spill
occurred and was cleaned up. Stains have been
noted on the concrete pavement.2

Notes: .
Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
Pathways scheduled for sampling are bold.

o
o

2.19.1 Previous Investigations

This site has not been previously investigated.

2.19.2 Treatment Alternatives
Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.

2.19.3 Data Gaps

Currently no environmental media data have been collected at AOC 643 to characterize the site
or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:
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. There are no data to establish whether COPCs are present for any of the potential
migration pathways.
° No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.19.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
during the investigation to assess the level of risk to the entire spectrum of current and potential
future receptors, including any highly sensitive individuals, who might be exposed through
invasive or noninvasive activities. Potential receptors would likely be workers involved with
any invasive activity such as utility maintenance bringing them in direct contact with subsurface
contaminants. Considering the shallow depth to groundwater, generally less than 4 feet bgs, site
workers could also be subject to accidental ingestion or dermal exposure to contaminated
groundwater. The human health risk assessment will follow the methods described in Volume II
of the Final Comprehensive RFI Work Plan. Although no significant habitat was identified
adjacent to AOC 643, a potential pathway was identified for transfer of contaminants
offsite to surface waters of Cooper River. Ecological receptors within this waterbody may
be affected. Sampling will characterize the potential soil and sediment pathways highlighted
in Table 2-37.

2.19.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, then the objective of field
investigations shall be to fill the identified data gaps by delineating the horizontal and vertical
extent of any soil and/or sediment contamination as well as the rate of contaminant migration
at the site. Data collection efforts will also support the technical evaluation of identified

remedial options.
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2.19.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical resuits of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
~detected. Because volatile chlorinated compounds are suspected, a FID will be used to screen
soil boring samples for VOCs. All screening results will be recorded in field notebooks and

boring logs.

2.19.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-38 summarizes the types of samples to be collected and the analytical
parameters. Seven soil boring locations within the boundary of the site are proposed to identify
the presence of any soil contamination due to a release from AOC 643. Samples will be
collected at two depth intervals for each soil boring, surface (0 to 1 foot) and subsurface (3 to
5 feet). If saturated soil is encountered above 5 feet bgs, the lower sample interval will be
adjusted to avoid sampling the saturated soil. One sediment sample will be collected from the
nearby storm drain on Hobson Avenue to determine if contaminants from AOC 643 may have
entered the storm water sewer system via a surface water runoff pathway. The proposed
sampling locations are illustrated on Figure 2-20. All sampling procedures will adhere to the
NAVBASE Final Comprehensive RFI Work Plan.
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Table 2-38
AOC 643
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 7 VOCs, SVOCs, Pesticides, and PCBs
Soil (3-5' bgs) 7
Sediment 1
Groundwater
(Shallow well) None
{Deep well) None
Engineering Parameters:

Selected soil samples will be tested for permeability, grain‘size, porosity, TOC, and CEC.

Notes:

e The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion

may be necessary to meet the stated objectives.

e All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.
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2.20 SWMU 3, Pesticide Mixing Area

SWMU 3, an RFI site is a former pesticide mixing area. The pesticide mixing area site consists
of a concrete slab approximately 50 feet by 25 feet that was located southwest of and adjacent
to the dike which surrounds Tank 39-D of the waste oil reclamation facility. Table 2-39
describes the SWMU.

Table 2-39
SWMU 3
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwaysb
SWMU 3, SWMU 3 is a former pesticide mixing area. Prior to Pesticides Soil
Pesticide Mixing Area 1971, pesticides were mixed in a small shed (Building Groundwater
42-A). Equipment used for spraying and mixing Sediment/Surface Water

pesticides was reportably rinsed on the ground outside.
Rinsate was allowed to infiltrate the soil. Part of the
area (approximately 20 square yards) surrounding the
slab was devoid of vegetation when the Confirmation
Study was conducted in 1982, This slab has since been
removed and Building 249 constructed on top of part of
the area of concemn. The area which was once void of
vegetation is now covered with grass and adjacent to the
northwest wall of Building 2492

Notes:
a = Described in the Interim RCRA Facility Assessment, August, 1987.
b = Pathways scheduled for sampling are bold.

2.20.1 Previous Investigations

During the 1982 Confirmation Study, soil and water quality analyses were performed at the
Pesticide Mixing Area. Eight samples collected from four boring locations were analyzed for
arsenic, herbicides, pesticides, and PCBs. Low concentrations of various pesticides (and
associated degradation products) which were documented to have been handled at the site in the
past were detected. The results of these analyses are presented in Appendix E. Odd numbered
samples were collected at a depth of 6 inches, and even numbered samples were collected at a
depth of 2 feet.
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Concentrations of arsenic in the soil ranged from 1.1 micrograms per gram (ug/g) in PA4 to
a high of 6.3 ug/g in PA-1, and analyses for herbicides 2,4-D and 2,4,5-TP indicated that the

concentrations of these constituents in the soil were below the detection limit.

The eight soil samples exhibited concentrations of six pesticides. Three of the six pesticides are
interrelated in that DDD and DDE are metabolites of DDT and are formed during the
biodegradation of DDT. The fact that these were found in all eight samples is significant since
DDT has not been in general use for about 15 years; therefore, they represent compounds that
may have been present in the soil for a long time. Three other pesticides were also detected,
including heptachlor, beta BHC, and delta BHC.

Water samples were collected from two monitoring wells to determine whether past pesticide
mixing and equipment rinsing practices had impacted the shallow groundwater. The samples
were analyzed for pesticides, herbicides, PCBs, and arsenic. The laboratory results, which are
also presented in Appendix E, show that the concentrations of all of the above parameters were
below method detection limits and that the pH of the groundwater is approximately 6.0. The

sample location figure and a summary of the analytical results are contained in Appendix E.

2.20.2 Treatment Alternatives

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI
Work Plan, treatment alternatives are being identified for the sites likely to require remedial
action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2
(Appendix B) list the treatment alternatives for groundwater and soil/sediment, respectively.
Alternatives presented here are for preliminary evaluation only. If contaminants are present at
concentrations requiring remediation, a CMS will be undertaken to identify feasible treatment

alternatives.
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2.20.3 Data Gaps

The data that already exist for SWMU 3 indicate that soil has been impacted by past activities
at the site. Groundwater quality however, appears not to have been affected. To ensure data
collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

. Data are insufficient to fully delineate the extent of contamination.

. Data are insufficient to support a detailed evaluation of treatment alternatives, if
required. The primary sampling event conducted onsite identified pesticide-
contaminated soil. Further sampling is necessary to verify the maximum pesticide

concentrations in the impacted soil and also to confirm the groundwater quality.

2.20.4 Potential Receptors

Potential receptors of exposure to contaminants include current land users, such as NAVBASE
personnel, and any future users this area may support. Data will be generated during the RFI
to assess the level of risk to the entire spectrum of current and potential users, including any
highly sensitive individuals, who might be exposed through invasive or noninvasive ac_:tivities at
SWMU 3. Potential receptors would likely be workers involved with any invasive activity, such
as utility maintenance bringing them in direct contact with subsurface contaminants. Considering
the shallow depth to groundwater, generally less than 5 feet bgs, site workers could also be
subject to accidental ingestion or dermal exposure to contaminated groundwater in this area.
The human health risk assessment will follow the methods described in Volume III of the Final
Comprehensive RFI Work Plan. Based on the lack of significant habitat adjacent to SWMU 3
and no pathways identified for transfer of contaminants offsite, no ecological receptors will
be affected. Confirmatory sampling will characterize the potential soil and groundwater
pathways highlighted in Table 2-39.
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2.20.5 Objective

The objectives of the proposed field investigation are to confirm the results of earlier sampling
efforts for both soil and groundwater and also to fill the identified data gaps by delineating the
horizontal and vertical extent of the soil and groundwater contamination. The area has been
sampled extensively as discussed in Section 2.20.1, and this effort will be used to further
delir. "~ the extent of contamination. Data collection efforts will support technical evaluation

of identified ‘reatment alternatives, if required.

2.20.6 Screening Alternatives

No screening alternatives are planned because this effort is chiefly designed to confirm and
further delineate the extent of contamination throughout the limited area of SWMU 3. All soil
- boring samples will be screened for VOCs with a PID. All screening results will be recorded
"in field notebooks and on boring logs.

2.20.7 Sampling and Analysis Plan

To fulfill the RFI objectives, site-specific sampling and analysis requirements have been
proposed. Ten soil borings are proposed for additional delineation of SWMU 3. Samples will
be collected at two depth intervals for each of the ten soil borings, surface (0 to 1 foot) and
subsurface (3 to'5 feet). If saturated soil is encountered above 5 feet bgs, the lower sample
interval will be adjusted to avoid sampling the saturated soil. These locations were selected to
confirm previous results and also to delineate the horizontal and vertical extent of contamination
not defined in the 1982 study.

Groundwater will be addressed by installing and sampling three shallow monitoring wells in the
vicinity of this site. The monitoring wells installed during the previous Confirmation Study
could not be located during the site visit and are assumed to have been destroyed. Data from
all three monitoring wells will be reviewed to assess whether additional wells are needed to

define the extent of groundwater contamination.
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Proposed sampling locations are illustrated on Figure 2-21. Table 2-40 summarizes the types
of samples to be collected at SWMU 3 and the analytical parameters. All sampling procedures
will adhere to the NAVBASE Final Comprehensive RFI Work Plan.

Table 2-40
SWMU 3
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 10 Pesticides, Metals
Soil (3-5° bgs) 10
Sediment None '
Groundwater
(Shallow well) . 3
(Deep well) None
e - e ——
. Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

e  Groundwater monitoring wells will be sampled quarterly for one year.

¢ The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

e All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in Final Comprehensive RFI Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.
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2.21 SWMU 6, Public Works Storage Yard; SWMU 7, PCB Transformer Storage Yard;
and AOC 635, Paint and Oil Storehouse, Building 3902

SWMU 6, the public works storage yard, is a fenced open area where routinely generated,
containerized wastes were stored prior to shipment offsite. A RFI has been proposed for
SWMU 6.

SWMU 7 consists of Building 3902 located in the Public Works Storage Yard, the adjacent
concrete slab outside the building, and surrounding areas that were used for storage of
transformers ‘and associated electrical equipment, between 1970 and 1976. A RFI has been
proposed for SWMU 7.

AOQOC 635 consists of Building 3902, a paint and oil storechouse. The area is a fenced compound
known as the old corral. A RFI has been proposed for AOC 635. Table 2-41 describes these

sites.

2.21.1 Previous Investigations
AOC 635 has not been previously investigated.

SWMU 6 was partially closed in 1986 when a renovation and expansion of the cold storage
warechouse was expanded into the eastern boundary of the Public Works Storage Yard. A soil
sampling program was completed in March 1986 as part of the requirements for the closure of
this unit. Because of the wide variety of hazardous wastes stored within the .compound during
interim status, screening analyses of all soil samples was needed to identify any contaminants
and to define the extent of soil contamination. The soil sampling program is described in the
NSY Closure of Interim Status HW Facilities dated August 1988. Results of the analyses

indicate that soils in the Public Works Storage Yard contain metals including barium, cadmium,
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Table 2-41
SWMUs 6 and 7 and AOC 635
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwayse

SWMU 7 SWMU 7 consists of Building 3902 the Public Works PCBs Soil
PCB Transformer Storage Yard  Storage Yard, the adjacent concrete slab outside the Groundwater
building, and surrounding areas that stored
transformers and associated electrical equipment.
Between 1970 and 1976, transformers no longer in
service were brought to the concrete pad prior to
transportation off base. Previous oil spills are evident
around the pad. The site is abandoned with no
material storage or activity. Th building is locked
and a perimeter fence restricts access.*

Notes:

a = Described in the RCRA Facility Assessment, August 1987.

b = Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
¢ = Pathways scheduled for sampling are bold.
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chromium and lead. Concentrations of PCBs were found to be less than 1 ppm (EnSafe, 1988).
Although the extent of soil contamination was delineated, additional soil samples were collected
in 1993. The results of this sampling confirmed the previous results of soil contaminated with
metals, PCBs, pesticide and some semivolatile compounds. Seven shallow monitoring wells
were also installed and sampled in 1993. The results of the groundwater sampling indicate that
with ~~ 2xception of some metals detected, groundwater has not been impacted by SWMU 6.
The 1993 anclytical summary data are contained in Appendix F.

SWMU 7 was sampled in 1981 and 1982 to assess the presence of contaminants in soil and
groundwater. As part of the Confirmation Study two groundwater monitoring' wells (WOC-1
and WOC-2) were installed during 1982 to assess whether groundwater quality in the uppermost

aquifer has been impacted by previous site activities.

During the Confirmation Study, a soil sampling program was also conducted to assess the effects
of past storage practices in the area. The sampiing program was carried out in two phases. The
first phase, conducted in July 1981, consisted of collecting composite samples along lines
running parallel to the sides of Building 3902 and the attached concrete slab. Four composite.
samples, A through D, were collected at a depth of 6 inches, one from each side of the building.

The second sampling phase was conducted in February 1982 to better define the horizontal
distribution of PCBs in the soil. Composite soil samples, OC-1 through OC-12, were collected
on sampling lines paralleling each side of the building and attached slab at distances of 10 feet,
25 feet, and 40 feet from the building and slab. As in Phase I, these samples were collected
every 3 feet at a depth of 6 inches. These twelve composite soil samples were analyzed for
pesticides, PCBs, and arsenic. PCB concentrations ranged from nondetect to a maximum of

62 pg/g. Pesticide concentrations were detected up to 55.1 ug/g.
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In 1993, to delineate the magnitude and extent of PCB and pesticide contamination in soil
surrounding the concrete pad. Additional soil samples were collected at SWMU 7. The
analytical results indicated elevated metals, pesticides, PCBs, and semivolatile concentrations.
Arsenic, mercury, and lead were detected at concentrations above background levels. Numerous
semivolatile compounds were detected at significantly elevated concentrations in numerous soil
sam; ~ The PCB compound Aroclor-1260 was detected at several sample locations. The
maximum concentration detected was 510,000 pg/kg. However most detections of this

~compound were much less. Various concentrations of pesticides were also detected. The most
common detections were 4,4-DDE, 4,4,-DDD, 4,4-DDT, alpha chlordane, gamma chlordane
and heptachlor. The 1993 analytical summary data are presented in Appendix F.

2.21.2 Treatment Alternatives

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI
Work Plan, treatment alternatives are being identified for the sites likely to require remedial
action. Data collection efforts will support evaluation of these alternatives. Tables B-1 and B-2
(Appendix B) list the treatment alternatives for groundwater and soil/sediment, respectively.
Alternatives presented here are for preliminary evaluation only. If contaminants are present at
concentrations requiring remediation, a CMS will be undertaken to identify feasible treatment

alternatives.

2.21.3 Data Gaps
Additional soil and groundwater samples will be collected at the sites to confirm that no
contamination exceeding PRGs exists.

The extensive data that already exist for SWMUs 6 and 7 indicates significant releases of PCBs

and pesticides from these sites. To ensure data collection efforts are sufficient to meet the stated
investigation objectives, the following data gaps have been identified and will be resolved:
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° Data are insufficient to fully delineate the extent of contamination.

. Data are insufficient to support a detailed evaluation of treatment alternatives, if
necessary. The primary sampling events conducted onsite revealed -elevated
concentrations of PCBs and pesticides. Further sampling is necessary to verify the

—raximum concentrations in the impacted soil.

2.21.4 Potential Receptors

Potential receptors of exposure to contaminants include current land users who access this area,
such as NAVBASE personnel, and any future users this area may support. Data will be
generated during the RFI to assess the level of risk to the entire spectrum of current and
potential users, including any highly sensitive individuals within the population, who might be
exposed through invasive or noninvasive activities at SWMU 6, SWMU 7 and/or AOC 635.
Potential receptors would likely be workers involved with any invasive activity bringing them
in direct contact with subsurface contaminants. Considering the shallow depth to groundwater,
generally less than 4 feet bgs, site workers could also be subject to accidental ingestion or
dermal exposure to contaminated groundwater in this area. The human health risk assessment
will follow the methods described in Volume III of the Final Comprehensive RFI Work Plan.
Although limited terrestrial habitat is found adjacent to SWMUs 6 and 7, and AOC 635,
based on the contaminants of concern identified (i.e., PCBs and pesticides) a risk potential
may exist to avian receptors. No pathways were identified for transfer of contaminants to
offsite water bodies. Sampling will characterize the potential pathways highlighted in
Table 2-41.

2.21.5 Objective

The objective of the proposed field investigation is to confirm whether contamination is present
in environmental media. If present, the investigation will delineate the horizontal and vertical
extent of the soil and groundwater contamination at SWMUs 6 and 7 and AOC 635. While soil
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gas, surface water, and air are potential contaminant pathways, initial sampling of these matrices
is not required to determine if contaminants are present. For these three sites, the nature and
extent of any contamination found will be delineated during this effort. Data collection efforts
will support technical evaluation of identified treatment alternatives.

2.21 °~ Screening Alternatives

Because SWMUs 6 and 7 have been extensively sampled previously and the COPCs have been
tentatively identified, screening is not necessary. All soil boring samples will be field screened
for VOCs with a PID. All screening results will be recorded in field notebooks and on boring
logs.

2.21.7 Sampling and Analysis Plan

To fulfill the RFI objectives, site-specific sampling- and analysis requirements have been
proposed for SWMUs 6 and 7, and AOC 635. Table 2-42 summarizes the types of samples to
be collected and the analytical parameters. For purposes of sample location, the boundaries of
SWMUs 6 and 7, and AOC 635 have been outlined based upon a review of historical drawings,
maps and other NAVBASE records. The boundaries may be modified based on the sample

results.

In order to assess previous data collected for these sites, six of the former soil sampling
locations will be resampled to confirm previous results. Samples will be collected at two depth
intervals for each soil boring,v surface (0 to 1 foot) and subsurface (3 to 5 feet). If saturated soil
is encountered above 5 feet bgs, the lower interval will be adjusted to avoid sampling the
saturated soil.
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Table 2-42
SWUMs 6 and 7 and AOC 635
Sampling Plan
Matrix Quantity Analysis
Soil (0-1" bgs) 6 VOCs, SVOCs, Pesticides, PCBs, and
Metals
Soil (3-5° bgs) 6
Sedir -t None
Groundwater
(Shallow wel) 5
(Deep well) None
e — - —
Engineering Parameters:

Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

¢ - Groundwater monitoring wells will be sampled quarterly for one year.

¢  The guantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

® Al analyses will be performed per SW-846, except where other methods are specified. DQO Level III analyses will be performed as

specified in Final Comprehensive RFT Work Plan, with 2 minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

The five existing monitoring wells will be redeveloped and sampled to confirm the previous
groundwater results. Data from all monitoring wells will be reviewed to assess whether
additional wells are needed to define the extent of groundwater contamination. Data from all
borings and groundwater wells will be used to determine the impact by identified past facilities
and operations throughout the study area.

Proposed sampling locations are illustrated on Figure 2-22. All sampling procedures will adhere
to the NAVBASE Final Comprehensive RFI Work Plan.
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2.22 AOC 646, Operational Storage, Building 3906-Q
AOC 646 consists of Building 3906-Q, the operational storage for the Chicora Tank Farm. It
was built in 1943 to house a boiler that heated the residual fuel oil used by the Navy. The CSI
proposed for AOC 646 will investigate the area for potential releases to the surrounding soil.
Table 2-43 describes this AOC.

Table 243
AOC 646
Site Description
Materials Released, Potential
Number Description Stored, or Disposed _ Pathwaysb

AOC 646 AQC 646 consists of Building 3906-Q in the Chicora  Paints, Lubricants, Soil
Operational Storage, Tank Farm. The building was constructed in 1943 Gasoline, Kerosene, - - Groundwater
Building 3906-Q to house a boiler that heated residual oil stored in the . Boiler Fuel

tanks. The single-story, block structure has a flat
concrete roof and concrete floor. The boiler was
removed in 1971, and the building was modified for
its current use as a storage facility. The trenches in
the floor are believed to have been filled then. Until
recently, the building was used to store materials
needed to operate the fuel terndaal, such as
absorbent material, pumps, and compressors. A
flammable storage locker in the southeast comer of
the structure has contained paints, lubricants,
kerosene and gasoline.»

Notes:

2 = Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
b = Pathways scheduled for sampling are boid.

2.22.1 Previous Investigations

This site has not been investigated previously.

investigated for action under South Carolina’s UST program.

2.22.2 Treatment Alternatives
Because there are no environmental media data, treatment alternatives for this site cannot be

evaluated.
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2.22.3 Data Gaps

Currently no environmental media data have been collected at AOC 646 to characterize the site
or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data
collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

e . There are no data to -establish whether COPCs are present for any of the potential
migration pathways.

o No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.22.4 Potential Receptors

. Potential receptors who may be exposed to site contaminants include current land users who
access this area, such as NAVBASE personnel, and any future users this area may support.
Data will be generated during the investigation to assess the level of risk to the entire spectrum
of current and potential future receptors, including any highly sensitive individuals who might
be exposed through invasive or noninvasive activities. Potential receptors would likely be
workers involved with any invasive activity, such as utility maintenance bringing them in direct
contact with subsurface contaminants. Considering the shallow depth to groundwater, workers
could also be subject to accidental ingestion or dermal exposure to contaminated groundwater.
The human health risk assessment will follow the methods described in Volume III of the Final
Comprehensive RFI Work Plan. Terrestrial habitat adjacent to AOC 646 may provide a
pathway for transfer of contaminant to avian or small wildlife species. No pathways were
identified for transfer of contaminants to offsite water bodies. Sampling will characterize
the potential soil pathway highlighted in Table 2-43.

2-127



Final Zones D, F, and G RFI Work Plan
Naval Base Charleston

Revision No. 0

June 13, 1996

2.22.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or IV data to
assess whether COPCs are present. If an RFI is required, the objective of field investigations
shall be to fill the identified data gaps by delineating the horizontal and vertical extent of any
soil contamination at the site. Data collection efforts will also support the technical evaluation
of id -+ified remedial options, if required.

2.22.6 Screening Alternatives _
No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
would be premature. However, should the analytical results of the proposed high-quality

- samples identify contamination that has not been adequately defined by the initial sampling,

the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of contamination
detected. A FID will be used to field screen all soil boring samples. All screening results will -
be recorded in field notebooks and on boring logs.

2.22.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-44 summarizes the types of samples to be collected and the analytical -
parameters. Four soil boring locations in the vicinity of the building are proposed to detect the
presence of any soil contamination due to a release from AOC 646. Samples will be collected
at two depth intervals for each soil boring, surface (0 to 1 foot) and subsurface (4 to 6 feet).
If saturated soil is encountered above 6 feet bgs, the lower sample interval will be adjusted to
avoid sampling the saturated soil. Proposed sampling locations are illustrated on Figure 2-23.
All sampling procedures will adhere to the NAVBASE Final Comprehensive RFI Work Plan.
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Table 2-44
AOC 646
Sampling Plan
Matrix Quantity Analysis
Soil (0-1° bgs) 4 VOCs, SVOCs, Metals, PCBs, PAHs
Soil (4-6’ bgs) 4
Grou~ “vater
(ornanow well) None
(Deep well) None
- ——— e —
Engineering Parameters:

Selectéd soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes: *

¢  The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

- & - All analyses will be performed per SW-846, except where other methods are specified. DQO Level III analyses will be performed as

specified in Final Comprehensive RFI Work Plan, with a minimum of 10% dupficates analyzed for ail Appendix IX constituents at DQO

Level IV. The sample quantities presented do not include QA/QC samples.
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2.23 AOC 706, AREA BEHIND BUILDING 246

AOC 706, an RFI site, includes the asphalt driveway to the north and west of Building 246, the
former Hazardous Waste Storage and Transit Facility. Soil sample data presented in the Closure
Activities Report and Certification for Building 246 (Rust Environmental and Infrastructure,
March 1996), indicates the presence of Aroclor 1260, a PCB. The 1996 closure report states
that - ~®s were not stored in Building 246, while the Interim RCRA Facility Assessment of USN
Charleston Naval Shipyard, Charleston, South Carolina, (Ebasco Services Incorporated, August
1987), states that an area in Building 246 was reserved for PCB storage. However, no evidence
was found to support that PCBs were actually stored in the building. The source of the PCBs
detected in soil is not currently known. Table 2-45 describes this AOC. .

Table 2-45
AOC 706
Site Description
Potential
Description Materials Released Pathwayse

Notes:
a

Described in the Interim RCRA Facility Assessment, August 1987.
Described in the Closure Activities Report, March 1996.
Pathways scheduled for sampling are bold.

c

2-131



Final Zones D, F, and G RFI Work Plan
Naval Base Charleston

Revision No. 0

June 13, 1996

2.23.1 Previous Investigations

Soil sample data presented in the Closure Activities Report (Rust, March 1996),indicates the
presence of Aroclor 1260, a PCB. Composite soil samples were collected from the top six
inches of soil along each side of the driveway to Building 246 and analyzed for Total Appendix
IX constituents, excluding dioxins. Eight metals and Aroclor 1260 were found above detection
limit ~ The contaminants that were detected were then compared to the Zone H soil background
data as described in the closure report. If the concentrations of contaminants exceeded the
background levels for Zone H, then they were compared to the USEPA Region III Risk Based
Concentration (RBC) Table, Fourth Quarter, 1994. All concentrations that exceeded Zone H
background levels were below the RBCs. '

2.23.2 Treatment Alternatives

- As outlined in the overall sampling strategy presented in the Final Comprehensive RFI Work

Plan, treatment alternatives are being identified for each of the sites likely to require remedial

‘action. Data will be collected to support evaluation of these alternatives. Table B-1

(Appendix B) lists treatment alternatives for groundwater; and Table B-2 lists treatment
alternatives for soil. Alternatives presented here are for preliminary evaluation only. If
contaminants are present at concentrations requiring remediation, a CMS will be undertaken to
identify the most feasible treatment alternatives.

2.23.3 Data Gaps _
The data that already exist for AOC 706 indicate the presence of Aloclor 1260. To ensure data
collection efforts are sufficient to meet the stated investigation objectives, the following data gaps
have been identified and will be resolved:

e There are insufficient data to assess whether a release has occurred. If a release is
demonstrated, the extent of soil and groundwater contamination will be delineated with -

subsequent sampling.

2-132



Final Zones D, F, and G RFI Work Plan
Naval Base Charleston

Revision No. 0

June 13, 1996

¢ There are insufficient data to support a detailed evaluation of treatment alternatives.

2.23.4 Potential Receptors

Potential receptors who may be exposed to site contaminants include current land users, such
as NAVBASE personnel, and any future users this area may support. Data will be generated
duri: +h< investigation to assess the level of risk to the entire spectrum of current and potential

future receptors, including any highly sensitive individuals, who might be exposed through

invasive or noninvasive activities. Potential receptors would likely be workers involved with

any invasive activity bringing them in direct contact with subsurface contaminants. Considering
the shallow depth to. groundwater, -generally less than 4 feet bgs, site workers could also be

- subject to accidental ingestion or dermal exposure to contaminated groundwater. - The human

health risk  assessment will follow the methods described in Volume III of the
Final Comprehensive RFI Work Plan.

An approximately 5-acre area.of ecological concern (AEC IV-1) is located to the south and west
of Building 246 where stormwater from the asphalt driveway drains. Described in the Final
Zone J Work Plan, (E/A&H November 1995), the area has a heavily overgrown drainage system
to the east and a maintained field with several trees to the west. The eastern ditches form a
scrub-shrub wetland which is vegetated along its entire perimeter. An open marshy area is in
the center of the southeastern portion of the wetland, where the channel expands to an
approximate 50 feet wide marsh. Various ecological receptors may be exposed to contaminated -
surface water and sediment runoff. Sampling will characterize the potential pathways
highlighted in Table 2-46.

2.23.5 Objective

The objective of the proposed RFI is to fill the identified data gaps by documenting a release and
then fully delineating the horizontal and vertical extents of soil and groundwater contamination
at AOC 706. The site has been sampled as discussed in Section 2.23.1, and this proposed effort
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will be used to further delineate the extent of contamination relative to the PCB. Data collection
efforts will support the technical evaluation of identified treatment alternatives.

2.23.6 Screening Alternatives

No sampling has been conducted to identify COPCs; therefore, selecting a screening alternative
wou’ ' premature. However, should the analytical results of the proposed high-quality
samples identify contamination that has not been adequately defined by the initial sampling,
the feasibility of employing cost effective screening methods will be reevaluated. Should
screening methods be employed, additional high quality samples will be collected and
analyzed to confirm the screening results and to define nature and extent of ‘contamination
detected. All soil borings will be screened for VOCs using a PID. All screening results will
be recorded in field notebooks and on boring logs.

2.23.7 Sampling and Analysis Plan

To fulfill the RFI objectives, site-specific sampling and analysis requirements have been
proposed for AOC 706. Table 2-46 summarizes the types of samples to be collected and the
analytical parameters. For purposes of sample location, the boundary of AOC 706 has been
outlined based upon a review of NAVBASE records.

Table 246
AOC 706
Sampling Plan
Matrix Quantity Analysis
. ——— — —— — ]
Soil (0-1° bgs) 10 VOCs, SVOCs, Metals, and
: Pesticides/PCBs
Soil (3-5° bgs) 10
Sediment None
Groundwater None
(Shallow well)
(Deep well) None

W
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Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, porosity, TOC, and CEC.

Notes:

e Groundwater monitoring wells will be sampled quarterly for one year.

*  The quantities presented are estimated numbers of samples believed to be needed to fulfill the objectives of the investigation. Expansion
may be necessary to meet the stated objectives.

*  All analyses will be performed per SW-846, except where other methods are specified. DQO Level Il analyses will be performed as
specified in Final Comprehensive RFT Work Plan, with a minimum of 10% duplicates analyzed for all Appendix IX constituents at DQO
Level IV. The sample quantities presented do not include QA/QC samples.

Ten sbil borings are proposed to assess the nature and extent of soil contamination at AOC 706.
Samples from two depth intervals are proposed for each of the soil borings, surface (0 to 1 foot) -
and subsurface (3 to 5 feet). If saturated soil is encountered above 5 feet bgs, the lower sample
interval will be adjusted to avoid sampling the saturated soil. Proposed soil sampling locations
are illustrated on Figure 2-24. In addition, a'nalytical data from sediment samples located
adjacent to. AOC 706 will be used to assess the potential impact of the site on AEC IV-1.
Table 2-44 presents the sediment samples and the analyses proposed. All sampling
procedures will adhere to the NAVBASE Final Comprehensive RFI Work Plan.
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2.24 Fuel Distribution System

The FDS includes all pipelines, tanks and structures used to store and distribute fuel from the
Fleet and Industrial Supply Center (FISC) fuel system within NAVBASE. This includes tanks,
pumping systems, and active (until November 1995) and known abandoned pipelines. Although
a number of these areas were designated for individual RFI or CSI investigations, the selected
inve. ~~~“ive approach is to assess petroleum contamination throughout the entire FDS, portions
of which are 'ocated in Zones F, G, and E. This approach will provide the most comprehensive
view possible within reasonable cost and time, and allow the investigation to fill the identified
data gaps. The designated sites are described in Table 2-47. The FDS and associated SWMUs
and AOCs are shown on Figure 2-25. '

2.24.1 Previous Investigations

Various investigations of limited scope have been conducted, concentrating efforts on individual

components of the FDS. The largest, and one with the most conclusive results was completed .
by S&ME in 1992, reviewing the level of total petroleum hydrocarbon (TPH) contamination

associated with the 18 inch pipeline along Hobson Avenue and across Hobson Avenue from the

Fuel Farm to Pier Kilo. The investigation identified three areas of significant contamination

(exceeding 1,000 part pér million (ppm) TPH) along the pipeline route at the depth of

groundwater (6 feet bgs). The areas are delineated as:

. At foot of Pier Kilo, for 100 feet;
. Beginning 125 feet from the foot Pier Kilo, for 200 feet;
] From the Fuel Farm toward Pier Kilo, for 200 feet.

In July 1995, a screening investigation undertaken to verify the usefulness of Laser Induced

Fluorescence (LIF) Technology at the Charleston Naval Base was conducted near the FISC Fuel
Farm and at the intersection of Hobson Avenue and Viaduct Road. The investigation identified
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sight petroleum contamination at a single location, but indicated many locations which were
determined to be false positives.

Table 2-47
Fuel Distribution System
Site Description
Materials Released, Potential
Number Description Stored, or Disposed Pathwayse

AOC 622 Facility 3926 is an oil-water separator which Petroleum Products, ° Soil

Ballast Water Treatment Facility, separates ballast water for discharge to the Metals Groundwater

Facility 3926 * sanitary sewer; oil was collected in Tank 3901A Sanitary sewer
and disposed of as waste oils Surface Water

Utilityways

AOC 624 : Building 98 served as a Pumphouse to boost the  Petroleum Products, Soil
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