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September 1996

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 Zone K of Naval Base
Charleston (NAVBASE) (Figure 1-1). This work plan addresses sampling and analysis
requirements specific to sites within Zone K and is intended to be used in conjunction with the
Final Comprehensive RFI Work Plan (E/A&H, August 30, 1994) prepared for NAVBASE. Each
Solid Waste Management Unit (SWMU) and Area of Concern (AOC) located in Zone K are
described in Appendix A and are shown on Figures 1-2 and 1-3.

Zone K is comprised of the following non-contiguous NAVBASE properties: 1) the Naval
Annex, 2) the Clouter Island property, 3) the Short Stay facility, 4) the Sullivans’ Island
Shipboard Electronics Systems Evaluation (SESE) facility, and 5) the Downtown Degaussing
Station. Of the five non-contiguous NAVBASE properties, only the Naval Annex and the
Clouter Island property have sites which require a RFI or confirmatory sampling investigation
(CSI) as determined by the Final RCRA Facility Assessment (RFA) for Naval Base Charleston
(E/A&H, June, 1995). Sites at the Short Stay facility, the SESE facility, and the Downtown
Degaussing Station were recommended for No Further Investigation (NFI) (E/A&H, June, 1995)
and will not be included in this RFI work plan.

1.1 Environmental Setting

Physiography and Past/Current Use

The Naval Annex is north/northwest of NAVBASE and is bounded to the north by Airport
Road, to the east by I-26, to the south by Air Park Road, and to the west by the Charleston Air
Force Base. Naval Annex is a flat-lying area, approximately 40 feet above mean sea level (msl).
The property now occupied by Naval Annex has a diverse history of occupation. Aerial
photographs indicate the Naval Annex area consisted of open spaces and forested areas prior to

1941. During World War II, Naval Annex was owned by the Air Force and was the location

1-1
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of a weather forecasting facility. According to historical documents provided by the Air Force,
Naval Annex was turned over to the 792nd Squadron of the Tactical Air Command in 1954.
From 1954 until 1981, Naval Annex was an operating radar station. In 1981, the radar station
was dismantled, and the entire Naval Annex was acquired by Naval Station Charleston. Mobile
Mine Assembly Group 11 (MOMAG 11) assumed operations at that time. Aerial photographs
and maps indicate Naval Annex was fully developed by 1960.

Clouter Island is across the Cooper River from NAVBASE and is bounded by Cooper River and
Clouter Creek. Clouter Island is undeveloped and is primarily used for dredge spoil disposal.
An approximately 1,400-acre portion of Clouter Island on the eastern side of the Cooper River
directly across from NAVBASE has been reserved by the U.S. Navy for dredge spoil deposition.
The physiography of Clouter Island is flat-lying, with low elevations, similar to NAVBASE.
A portion of Clouter Island has been altered by dredge spoil disposal practices. A dike,
designed to retain liquified spoils during deposition and allow dewatering of the spoils, encloses
most of the southern end of Clouter Island. This dike parallels the Cooper River shoreline a
short distance toward the interior of the island. The dike has modified the former natural
dendritic drainage pattern observed in aerial photographs taken of the area in 1941. The interior
of the island isbdrained through constructed dewatering spillways. Ground surface within the
dredge spoil area has been raised through the deposition of the spoils. A portion of the area

comprising AOCs 693 and 694 may be in an area where dredge spoil has been deposited.

Geologic and Hydrogeologic Information

The local énd regional geologic/hydrogeologic characteristics of the NAVBASE area are
described in Volume II, Sections 1.2 through 1.5 of the Final Comprehensive RFI Work Plan
(E\A&H, 1994). Based on Navy Maps 2505-4 and 2556-27, the sediments underlying Naval
Annex consist of a light gray fine sand to a depth of approximately 25 feet to 30 feet. A soft
to very stiff inorganic clay is present at a depth of 25 feet to 30 feet below ground surface (bgs).
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No lithologic data are available for sediments lower than 30 feet bgs at Naval Station. However,
two industrial water-supply well logs for wells in the North Charleston area (obtained from the
South Carolina Water Resources Commission) identify the presence of strata likely to act as

aquitards (impede downward groundwater flow) at depths of 33 feet and 45 feet bgs. According
to the Final RCRA Facility Investigation Work Plan for Charleston Air Force Base, Charleston,
South Carolina (AFCEE, 1993) the Ladson Formation is the principal coastal terrace deposit in
the vicinity of Charleston Air Force Base and is the most widespread Pleistocene marine deposit
in the Charleston area. The Ladson Formation consists of layered sequences of fine- to
coarse-grained sand and clay that were deposited in a shallow marine environment and a basal
phosphatic, conglomerate layer. According to the report, the Cooper Formation (referred to as
the Ashley Formation in previous NAVBASE RFI reports) unconformably underlies the Ladson

Formation.

The lithology of the sediments underlying Clouter Island is expected to be similar to other,
previously investigated, areas of NAVBASE. The lithology of the naturally deposited sediments
at NAVBASE is typically a fine to medium sand with varying amounts of silt and clay down to
a depth of 20 feet to 80 feet bgs. However, in places on NAVBASE, at varying depths
overlying the Ashley Formation, silt and clay predominate, and the sand fraction is minimal.
Below these sediments, the lithology changes to a dense, clayey carbonate deposit, referred to
as the Ashley Formation or more commonly the "Cooper Marl." Dredge spoils may be
encountered overlying naturally deposited sediments over a portion of the area to be investigated

on Clouter Island.

Based on Navy Maps 2505-4 and 2556-27, depth to groundwater at Naval Annex is between
3 feet and 9 feet bgs. Naval Annex is on a topographic high, and groundwater flow may occur
in all directions away from that high. A preliminary United States Geological Survey (USGS)
groundwater flow model, which encompasses the Naval Annex area, provided information

relative to groundwater flow direction at Naval Annex. The model predicted groundwater flow
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from Naval Annex to the north, south, east, and west. A hydrogeologic cross-section presented
in the Charleston Air Force Base RFI Work Plan identifies a clay-rich zone of sediment at
approximately 20 feet to 30 feet bgs in the vicinity of the South Carolina Department of Health
and Environmental Control (SCDHEC) District Office monitoring well located approximately
750 feet southwest of Naval Annex. Groundwater flow direction on this cross section is toward
the west. A potentiometric map included in this same work plan identifies the direction of
groundwater flow for the surficial aquifer to be in the west/southwest direction from

Naval Annex.

The probable direction of groundwater flow in the water table aquifer on Clouter Island is
toward Cooper River or Clouter Creek. The expected depth to groundwater on Clouter Island
is one foot to three feet below ground surface. The Ashley Formation, as determined in
previous investigations at NAVBASE, is expected to be the uppermost, laterally extensive
aquitard/confining unit underlying Clouter Island. The Ashley Formation is reported to be
200 feet to 300 feet thick in the Charleston area. The top of the Ashley Formation is a former
erosional surface; therefore, the relief of that surface and the overail thickness of the formation
are irregular. Horizontal hydraulic conductivity of the shallow aquifer as determined by

previous investigations at NAVBASE is approximately 6 feet to 7 feet per year.

Climatology
The climatological setting of the NAVBASE area is described in Volume II, Section 1.6 of the
Final Comprehensive RFI Work Plan (E/A&H, 1994).

1.2  Investigative Strategy

The proposed investigative approach, emphasizing a fast-track cleanup program, for each site
was developed in accordance with the overall investigative strategy presented in Section 2,
Volume I, Final Comprehensive RFI Work Plan (E\A&H, 1994).
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Central to this idea is a phased approach to data collection that will ultimately identify
constituents of potential concern (COPCs) if present, define nature and extent of any
contamination, and provide data for a corrective measures study (CMS). 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 this goal, sampling will continue until sufficient
data are obtained. To determine the need for additional sampling not specified in this work
plan, data collected under this plan will be evaluated regarding potential human health impacts
expressed as preliminary remedial goals (PRGs), ecological risk, and technical requirements for
a CMS. For some chemicals, additional information regarding 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 (E\A&H, 1994). Sampling will continue
until the extent of contamination is determined, 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 reference concentrations. Methods for establishing background reference
concentrations of naturally occurring or ubiquitous chemicals/compounds are addressed in

Section 3 of this work plan.

The zone-specific work plans outline the data collection process for each SWMU and AOC. The
Final Comprehensive RFI Work Plan (E\A&H, 1994) discusses how these data will be used to
fulfill the investigation goals. A RFI Report and Baseline Risk Assessment (BRA) will be
generated when the Zone K investigation concludes. A final RFI Report and final BRA will

address NAVBASE as a single entity once all zone investigations are complete.
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The proposed schedule for conducting the investigation for Zone K is included in the Corrective
Action Management Plan (E/A&H, April, 1995) prepared for the NAVBASE RFI. Activity
scheduling during the investigation for Zone K will be closely coordinated with the Navy,
U.S. Environmental Protection Agency (USEPA) Region IV, and SCDHEC.

1.3  Preliminary Sub-Zone Identification and Habitat and Biota Survey

Based on information collected from site visits and review of documents pertaining to basewide
habitat surveys, a preliminary habitat evaluation has been performed for the Zone K RFI Work
Plan. An ecological risk assessment will be performed in accordance with the procedures
outlined in the Final Comprehensive Baseline Risk Assessment RCRA Facility Investigation
(E\A&H, 1994).

Naval Annex

Naval Annex consists of an industrially developed area surrounded by grass ficlds. These fields
may provide suitable habitat for meadow voles (Microtus pennsylvanicus) and raptors such as
red-tailed hawks (Buteo jamaicensis). Also, a large grass field is located in the area of
SWMU 162 where an employee of Naval Annex reported that whitetail deer (Odocoileus
virginianus) have been observed feeding. These areas have collectively been designated as K-4
(Figure 1-4).

Clouter Island

Clouter Island consists of extensive marsh and early succession habitats as well as a Spartina
(marsh grass) community on the shores of the Cooper River and Clouter Creek. Two AOCs,
AOC 693, Fuse and Primer House, and AOC 694, Former Naval Ammunition Depot, are on
Clouter Island. AOC 695 is in the Cooper River. The potential for exposure to ecological
receptors will be addressed for these areas. Based on habitat assessments conducted during

Zone J Work Plan preparation, three habitats exist in this area (Figure 1-5): 1) the salt-marsh
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bordering the Cooper River (K-1), 2) a bottomland hardwood community (K-2), and 3) a
scrub/shrub community along the perimeter of the dike north of AOCs 693 and 694 (K-3). K-1
consists of the littoral (intertidal) zone along the Cooper River and is dominated by Spdrtina
alterniflora. A wide variety of fauna is typical for this type of habitat and may include marsh

wrens (Cistoborus palustris), shore and wading birds, and numerous invertebrates.

K-2 consists of a nearly monotypic bottomland hardwood community dominated by southern
hackberry (Celtis laeuigata), which provides suitable habitat for passerine birds and smail

mammals such as short tail shrews (Blarina brevicauda).

K-3 consists of a dense, mid-succession scrub/shrub community. Vegetative species occurring
here include southern bayberry (Myrica cerifera), tallow tree (Sapium sebiferum), and red
mulberry (Morus rubus). Fauna typical for Coastal Plain mid-succession habitats include
passerines birds such as sparrows and warblers, while mammals may include meadow voles

(Microtus pennsylvanicus).

1.4  Other Relevant Investigations

Because the Zone K investigation is part of a larger investigative strategy, some pathways
included for investigation in Volume III of the Final Comprehensive RFI Work Plan (E\A&H,
1994) that may be relevant to Zone K will be considered in other zone investigations. For
instance, sediment and surface water sampling of Cooper River to measure potential impact from
NAVBASE activities at Clouter Island will be addressed in the Zone J investigation. However,
any apparent contaminant migration pathways (dewatering spillways, ditches...) from

Clouter Island to the Cooper River will be sampled during the Zone K investigation.
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2.0 SWMU AND AOC-SPECIFIC INVESTIGATORY APPROACH

The SWMUs and AOCs in Zone K requiring either CSI or RFI activities, as determined in the
RFA, are presented in the following sections and shown on Figures 2-1 and 2-2. Tables A and
B (Appendix A) provide a reference of the location of each site within Zone K, their proximity

to existing structures, and the respective site investigative approach as proposed by the RFA.

Groundwater flow direction for Naval Annex will be determined with data collected from all

wells installed as part of the Naval Annex RFI.
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2.1 SWMU 161, Vehicle Maintenance Shop, Naval Annex

SWMU 161 consists of a gravel parking lot, and a vehicle maintenance and wash bay and
Building 2505 (Figure 2-3). The gravel parking area is adjacent to the south side of Building
2505; and heavy equipment such as trucks and backhoes are parked in this area. Isolated stains,
as would be expected in a heavy equipment parking area, are present across the parking area.
The vehicle maintenance and wash bay of Building 2505 was constructed over a portion of the
parking area in 1993. This area has a drainage system and collection sump; the contents of
which are pumped into an approximately 250-gallon oil/water separator. A parts washer is
located in the wash bay area. The SWMU 161 RFA reported that water from the oil/water
separator is discharged into the Naval Annex storm sewer. However, upon further examination
and records review, it has been determined that water from the separator is discharged into the
sanitary sewer system. The oil/water separator would have overflowed into the storm water
drainage system only during heavy precipitation before the wash bay roof was constructed.
However, evidence of past releases to the storm water drainage system, the presence of the
oil/water separator and the associated sump and tank, the use of solvents to clean automotive
parts, along with the presence of stained gravel/soil in the parking area adequately justify

maintaining the site’s CSI status. Table 2-1 provides a description of SWMU 161.

2.1.1 Previous Investigations

There have been no previous investigations of SWMU 161.

2.1.2 Treatment Alternatives

Because there are no site-specific 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 sites likely to

require remedial action. Data collection efforts will support evaluating these alternatives.
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Table 2-1
SWMU:161
Site Description®

Number

Description

Materials of Concern

Potential Pathwaysb- -

SWMU 161, Vehicle
Maintenance Shop,
Naval Annex

SWMU 161 consists of a gravel parking arca
and a vehicle maintenance and washing bay
associated with Building 2505. The gravel
parking area is adjacent to the south side of
Building 2505, and heavy equipment such as
trucks and backhoes are parked in this area.
Isolated stains are present across the parking
area. A parts washer is located in the
maintenance bay area. The vehicle maintenance
and wash bay of Building 2505 was constructed
over a portion of the parking area in 1993. The
wash bay has a drainage system and collection
sump; the contents of which are pumped into an
approximately 250-gallon oil/water separator
connected to the sanitary sewer system.

Petroleum Products,
Metals
Solvents

Soil
Soil Gas
Groundwater

Notes:

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

Tables B-1 and B-2 (Appendix B) are a list of the treatment alternatives for groundwater and

soil/sediment, respectively. Alternatives presented in Appendix B are for preliminary evaluation

only. If contaminants are present at concentrations requiring remediation, a CMS will be

conducted to identify feasible treatment alternatives.

2.1.3 Data Gaps

Currently, no environmental media data have been collected at SWMU 161 to characterize the

site, conduct a BRA, 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:

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

migration pathways.
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] There are no data to allow a BRA to be conducted.

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

2.1.4 Potential Receptors

Potential receptors of exposure to contaminants include current land users and any future users
this area may support. Data will be generated during the CSI to determine 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 161. Sampling will

characterize the pathways highlighted in bold in Table 2-1.

2.1.5 Objectives

The goal of the CSI is to classify the site as NFI or RFI by using Data Quality Objective (DQO)
Level III and IV data to determine whether COPCs are present. The objectives of the proposed
field investigation at SWMU 161 are: 1) to assess the impacts to the vehicle parking area and
the area of the wash bay and oil/water separator from former and current activities; 2) to provide
data to be used in the BRA; and 3) to provide data to be used for the assessment of treatment

alternatives, if necessary.

2.1.6 Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a quantitative
screening alternative would be premature. If the proposed collection of high-quality samples is
inadequate to define the areal extent of contamination (if present), the feasibility of employing
screening methods will be reevaluated. All soil boring samples will be qualitatively screened
for volatile organic compounds (VOCs) with a flame ionization detector (FID). All VOC

screening results will be recorded in field notebooks and boring logs.
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2.1.7 Sampling and Analysis Plan

To fulfill the CSI objectives, site-specific sampling and analysis requirements have been
proposed. Eight soil borings are proposed for SWMU 161 (Figure 2-3). Three borings will be
in the general parking area. One soil boring will be at the entrance to the most prominent storm
water sewer grate in the parking area. One soil boring will be in the vehicle bay area. Three
sample locations will be in the vicinity of the wash area and the oil/water separator. Each soil
sample will be analyzed for the full suite of analytical parameters (volatile organic compounds
(VOCs), semi-volatile organic compounds (SVOCs), pesticides/polychlorinated biphenyls
(PCBs), cyanide, total petroleum hydrocarbons (TPHs), and metals). The boring location closest
to the wash bay sump will also be the location of a permanent groundwater monitoring well.
The well will be constructed to allow sampling of groundwater from the upper portion of the
water table aquifer. A groundwater sample will be collected from this well and analyzed for the
full suite of analytical parameters. The monitoring well will also provide data to be used in the

construction of a Naval Annex potentiometric map.

Samples will be collected at two depth intervals for each of the eight soil borings, surface (0 feet
to 1 foot) and subsurface (3 feet to 5 feet). Each proposed boring location is illustrated on
Figure 2-3. Table 2-2 is a summary of the types of samples to be collected at SWMU 161 and
the analytical parameters. All sampling will be conducted in accordance with the NAVBASE
Final Comprehensive RFI Work Plan (E\A&H, 1994).

2.1.8 Quality Assurance/Quality Control Samples

Additional soil will be collected at one subsurface sample location adjacent to the oil/water
separator at SWMU 161. This sample will be submitted for Appendix IX (APX9) analyses at
DQO Level IV in addition to the site-specific suite of analyses reported at DQO Level III.
APX9 analyses include the standard full suite of analytical parameters (VOCs, SVOCs,
pesticides/PCBs, metals, TPH, and cyanide) plus dioxin, hexavalent chromium,

organophosphorus pesticides, and herbicides.
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Table 2-2
SWMU: 161
Sampling Plan

Matrix Quantity Analyses

Soil (0-1" bgs) 8 Soil - Full Suite

Soil (3-5’ bgs) 8

Groundwater  (Shallow Well) 1 Groundwater - Full Suite

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. Depth to water may prevent the collection of the lower interval soil
samples. Actual locations may need to be adjusted to accommodate utilities. Justification for any significant (> 10 feet) sample
location adjustment will be provided in the Zone K RFI.

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 the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10% duplicates
analyzed for all Appendix IX (APX9) constituents at DQO Level IV, The sample quantities presented do not include quality
assurance/quality control (QA/QC) samples.

Quality control (QC) samples will be collected as specified in Section 13.2 of the Final
Comprehensive Sampling and Analysis Plan, RCRA Facility Investigation (E\A&H, 1994).
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2.2 SWMU 162, Sludge Drying Field, Naval Annex

SWMU 162 consists of a former sludge drying field at Naval Annex. This site was used for
dewatering wastewater treatment sludge from an Air Force-operated sewage treatment plant.
No information was available regarding the contents of the waste stream originating from Air
Force activities. A soccer field has been constructed in the sludge drying field area.
SWMU 162 is between Fifth and Sixth Streets and "D" Avenue and Air Street. Table 2-3
provides a description of SWMU 162. Based on interviews with Naval and Air Force personnel,
it is possible that a liner was installed in the unit prior to use. However, no documentation or
other evidence confirming this has been located. Drawings reviewed at the NAVBASE Public
Works Department identified a sewage treatment facility located adjacent to the sludge drying
field at Fifth Street and Avenue D. Figure 2-4 identifies the location of the sludge drying field
and the former sewage treatment facility. The location of the former sewage treatment facility
and sludge beds was determined from NAVBASE Maps #25713-7:, March 6, 1968, and
#25713-21 (Appendix C).

Table 2-3
SWMU-162
Site Description®
Materials. of Potential

Number Description Concern Pathwaysb
SWMU 162, Sludge SWMU 162 consists of a former sludge drying field located at Paint residue, Soil
Drying Field and Naval Annex. This site was used for the dewatering of heavy metals, Soil Gas
Former Sewage wastewater treatment sludge from an Air Force-operated sewage decomposition Groundwater
Treatment Facility, treatment plant. SWMU 162 is between Fifth and Sixth Streets gases
Naval Annex and "D" Avenue and Air Street. SWMU 162 also includes the

former sewage treatment facility.

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

2.2.1 Previous Investigations

‘This site has not been previously investigated.
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2.2.2 Treatment Alternatives

Because there are no environmental media data, treatment alternatives for this site cannot be
evaluated. Tables B-1 and B-2 (Appendix B) are a list of the treatment alternatives for
groundwater and soil/sediment, respectively. Alternatives presented in Appendix B are for
preliminary evaluation only. If contaminants are present at concentrations requiring remediation,

a CMS will be conducted to identify feasible treatment alternatives.

2.2.3 Data Gaps

Currently no environmental media data have been collected at SWMU 162 to characterize the
site, to conduct a BRA, 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.

° There are insufficient data to conduct a BRA.

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

2.2.4 Potential Receptors

Potential receptors that may be exposed to site contaminants include current land users and any
future users this area may support following closure. Data will be generated during the
investigation to determine 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. Sampling will characterize the potential pathways
highlighted in Table 2-3.
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The area of SWMU 162 has been used as a soccer field. Therefore, if those activities continue,

potential receptors would include participants and spectators of soccer games.

2.2.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III and IV data
to determine whether COPCs are present. The objectives of the proposed field investigation at
SWMU 162 will be: 1) to assess impact to soil and groundwater from former sludge disposal
and sewage treatment activities, 2) to provide data to be used in the BRA, and 3) to provide data

to be used for the assessment of treatment alternatives, if necessary.

2.2.6 Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a quantitative
screening alternative would be premature. If the proposed collection of high-quality samples is
inadequate to define the areal extent of contamination (if present), the feasibility of employing
screening methods will be reevaluated. All soil boring samples will be qualitatively screened
for volatile organic compounds (VOCs) with a flame ionization detector (FID). Ali VvOC

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

2.2.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed for SWMU 162. Table 2-4 is a summary' of the types of samples to be collected
and the analytical parameters. Three soil borings are proposed to detect the presence of COPCs
within the perimeter of the sludge disposal area. At the location of one of these soil borings,
a shallow monitoring well will be constructed to assess impact to groundwater from the sludge
disposal activities. Two soil borings are proposed to detect the presence of COPCs in the
vicinity of the former treatment facility. An additional monitoring well will be installed at the
location of one of these two soil boring locations. The two wells installed as part of the
SWMU 162 investigation will also be used to provide water level data to be used in construction

of a Naval Annex potentiometric map.
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Samples will be collected at two depth intervals for each of the soil borings, surface (0 foot to
1 foot) and subsurface (3 feet to 5 feet). The proposed sampling locations are illustrated on
Figure 2-4.  All sampling will be conducted in accordance with the NAVBASE
Final Comprehensive RFI Work Plan (E/A&H, 1994). The monitoring wells will be constructed

to allow sampling of groundwater from the upper portion of the water table aquifer.

Table 2-4
SWMU 162
Sampling Plan
Matrix Quantity Analyses
Soil (0-1" bgs) 5 Soil - Full Suite including Nitrates and
Sulfides
Soil (3-5" bgs) 5
Groundwater
(Shallow Wells) 2 Groundwater - Full Suite

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

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. Depth to water may prevent the collection of the lower interval samples.
Actual locations may need to be adjusted to accommodate utilities. Justification for any significant (> 10 feet) sample location
adjustment will be provided in the Zone K RFI.

All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10% duplicates analyzed for all APX9
constituents at DQO Level IV. The sample quantities presented do not include QA/QC samples.

2.2.8 Quality Assurance/Quality Control Samples

Additional soil will be collected at one lower interval sample location within the area of the
sludge drying field and at one surface sample location at the location of the former treatment
facility. These samples will be submitted for APX9 analyses at DQO Level IV in addition to
the site-specific suite of analyses reported at DQO Level III. APX9 analyses include the
standard full suite of analytical parameters (VOCs, SVOCs, pesticides/PCBs, metals, TPH, and

cyanide) plus dioxin, hexavalent chromium, organophosphorus pesticides, and herbicides. The
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groundwater sample collected from the sludge drying field area will be duplicated and submitted
for the entire set of APX9 analytical parameters at DQO Level IV in addition to the standard
full suite of analyses reported at DQO Level III.

QC samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling

and Analysis Plan, RCRA Facility Investigation (E\A&H, 1994).
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2.3 SWMU 163, Concrete Pit Area, Naval Annex

SWMU 163 consists of a 10 feet x 10 feet x 2 feet uncovered concrete pit, approximately
100 feet north of Building 2513 at Naval Annex (Figure 2-5). The pit was used as a
less-than-90-day accumulation area for hazardous waste generated at the facility. As reported
by the June 1995 RFA, the concrete base and walls of this unit are heavily cracked. The pit was
not apparently constructed with a cover. No information regarding rainwater handling at this
facility was available. No drains or sumps were observed in the pit. Wastes accumulated in this
structure consisted of spent solvents and paint wastes containing heavy metals, including arsenic,
barium, cadmium, lead, mercury, silver, and chromium. Hazardous waste accumulation in the
unit commenced in the mid-1980s and was discontinued in the spring of 1994 when MOMAG
11 was reclassified as a small quantity hazardous waste generator and a new less-than-180-day
accumulation area (SWMU 167) was placed in service. Table 2-5 provides a description of
SWMU 163.

Table 2-5
SWMU 163
Site Description*
Materials of Potential
Number Description Concern Pathwaysb
SWMU 163, Concrete Pit SWMU 163 consists of a 10°x10°x2” uncovered Solvents, paint Soil
Area, Naval Annex concrete pit, approximately 100 feet north of Building wastes, heavy Soil Gas
2513 at Naval Annex. The pit was used as a less- metals Groundwater
than-90 day accumulation area for hazardous waste
generated at the facility.

Notes:
2 Described in the Final RCRA Facility Assessment, Volume I, June 6, 1995.
b Pathways scheduled for sampling are in 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. As outlined in the overall sampling strategy presented in the Final Comprehensive
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RFI Work Plan, treatment alternatives are being identified for sites likely to require remedial
action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2
(Appendix B) are a list of the treatment alternatives for groundwater and soil/sediment,
respectively. Alternatives presented in Appendix B are for preliminary evaluation only. If
contaminants are present at concentrations requiring remediation, a CMS will be conducted to

identify feasible treatment alternatives.

2.3.3 Data Gaps

Currently, no environmental media data have been collected at SWMU 163 to characterize the
site, to conduct a BRA, 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.

. There are no data to allow a BRA to be conducted.

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

2.3.4 Potential Receptors

Potential receptors that may be exposed to site contaminants include current land users and any
future users this area may support following closure. Data will be generated during the
investigation to determine 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. Sampling will characterize the potential pathways
noted in bold in Table 2-5.
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2.3.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III and IV data
to determine whether COPCs are present. The objectives of the proposed field investigation at
SWMU 163 are: 1) to assess impact to soil and groundwater underlying and in the immediate
vicinity of the concrete pit, 2) to provide data to be used in the BRA, and 3) to provide data to

be used for the assessment of treatment alternatives, if necessary.

2.3.6  Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a quantitative
screening alternative would be premature. If the proposed collection of high-quality samples is
inadequate to define the areal extent of contamination (if present), the feasibility of employing
screening methods will be reevaluated. All soil boring samples will be qualitatively screened
for volatile organic compounds (VOCs) with a flame ionization detector (FID). All VvOC

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

A groundwater sample will be collected by direct push technology (DPT), such as a GeoProbe
sampling system, on the west side of the concrete pit for VOC analysis. Based on results of the

screening sample, a permanent monitoring well(s) may be installed.

2.3.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed for SWMU 163. Table 2-6 is a summary of the types of samples to be collected
and analytical parameters. Five soil borings are proposed to detect the presence of COPCs at
the concrete pit area. One of these soil borings will be advanced through the portion of the pit
that, based on cracks visible from the surface, appears as though it had the greatest potential for
leakage. Soil borings will be placed on each side of the pit. The soil boring placed in an area
of stressed vegetation between the pit and the storm water sewer grate at the front end of the

concrete pit where the wall enclosing the pit is at its lowest will be converted to a permanent
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monitoring well. The soil boring location to the southwest of the pit will also be the location
of a groundwater screening sample. If results of the groundwater sample analysis indicate the
presence of COPCs, additional monitoring wells will be installed where appropriate. Figure 2-5

identifies proposed sample locations.

Samples will be collected at two depths for each of the soil borings, surface (0 feet to 1 foot)
and subsurface (3 feet to 5 feet). Proposed sampling locations are illustrated on Figure 2-5. All
sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan (August 30, 1994).
The monitoring well(s) will be constructed to allow sampling of groundwater from the upper
portion of the water table aquifer and will provide data that will be used to construct a Naval

Annex potentiometric map.

2.3.8 Quality Assurance/Quality Control Samples

Additional soil will be collected at the upper interval sample location in the concrete pit and will
be submitted for APX9 analyses at DQO Level IV in addition to the standard full suite of
analyses reported at DQO Level III. APX9 analyses include the stand=*  .ii suite of analytical
parameters (VOCs, SVOCs, pesticides/PCBs, metals, and cya ;5 dioxin, hexavalent

chromium, organophosphorus pesticides, and herbicides.

QC samples will be collected as specified in Section 12 #inal Comprehensive Sampling

and Analysis Plan, RCRA Facility Investigation (F' +94).
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Table 2-6
SWMU 163
Sampling Plan
Matrix Quantity Analyses

Soil (0-1" bgs) 5 Soil - Full Suite
Soil (3-5° bgs) 5
Groundwater 1 Groundwater - Full Suite
Groundwater Screening 1 Groundwater Screening - VOCs

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. Depth to water may prevent the collection of the lower interval soil samples. Actual sample
locations may need to be adjusted to accommodate utilities. Justification for any significant (> 10 feet) sample location adjustment will be
provided in the Zone K RFI.

All analyses will be performed per SW-846 except where other methods are specified. DQO Level IIT analvses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10% duplica:~ .nalyzed for all APX9
constituents at DQO Level IV. The sample quantities presented do not include QA/QC samples.
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2.4 SWMU 164, Blasting Operation, Naval Annex

SWMU 164 consists of an abrasive blasting booth formerly located in Building 2556 at Naval
Annex. Blasting was conducted to remove paint from various types of equipment. The former
blasting booth was located in the western half of Building 2556 (Figure 2-6) based on
NAVBASE Map #2556-23; June 14, 1982. Reportedly, the former blasting booth was not
constructed in a manner that made it possible to prevent dust emissions. Due to the proximity
of exterior doors, impact to the soil in the vicinity of the doors or in runoff collection areas may

have occurred. Table 2-7 is a description of SWMU 164.

A new blasting booth, installed in approximately 1986 in the same location as the former
blasting booth, consists of a metal structure underlain with concrete. The floor of the booth
includes a metal grate to recover blast media during abrasive blasting operations. The booth
operates under a negative pressure system to recover blast media for reuse. During operation,
exhaust air from the booth, containing airborne blast media, enters a cyclone separator where
particulates are removed. However, fugitive emissions of airborne particulates, including lead
and cadmium particulates, may occur from this system. Dust has been noted outside the booth,
and, given the presence of an exterior bay door approximately 35 feet from the booth, it is
possible that dust from the booth has migrated from the building, potentially impacting the
surrounding soil. A fuel oil aboveground storage tank (AST) is at the northwest corner of
Building 2556.

2.4.1 Previous Investigations

This site has not been previously investigated.

2.4.2 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 some

type of remedial action. Data will be collected to support evaluation of these alternatives. Table
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Table 2-7
SWMU 164
Site Description®
Materials of Potential
Number Description Concern Pathways®
SWMU 164, SWMU 164 consists of a former abrasive blasting booth located in Metals, PAHs, Soil
Blasting Building 2556 at Naval Annex. Fugitive dust emissions are likely to | Petroleum Products Air
Operation, have migrated through exterior bay doors, potentially impacting the Surface Water
Naval Annex surrounding soil. A fuel oil AST is at the comer of Building 2556. Groundwater

Notes:
2 Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
b Pathway scheduled for sampling is in bold.

B-1 (Appendix B) is a list of treatment alternatives for groundwater; Table B-2 is a list of
treatment alternatives for soil. Alternatives presented in Appendix B are for preliminary
evaluation only. If contaminants are present at concentrations r>guiring remediation, a CMS will

be conducted to identify the most feasible treatment alternatives.

2.4.3 Data Gaps

Currently, no environmental media data have been collected to characterize this site, to conduct
a BRA, 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:

o The nature and extent of impact to environmental media (soil and groundwater) has not

been defined.

. There are no data to allow a BRA to be conducted.

o No data exist to support a detailed evaluation of treatment alternatives.
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2.4.4 Potential Receptors

Potential receptors that may be exposed to site contaminants include current land users and any
future users this area may support following closure. Data will be generated during the
investigation to determine 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. Sampling will characterize the potential pathway

noted in bold in Table 2-7.

2.4.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III and IV data
to determine whether COPCs are present. The objectives of the proposed field investigation at
SWMU 164 will be: 1) to assess impact to soil in the immediate vicinity of the bay doors, 2)
to provide data to be used in the BRA, and 3) to provide data to be used for the assessment of

treatment alternatives, if necessary.

2.4.6 Screening Alternatives

No sampling has been conducted to determine COPCs: th- clecting a quantitative
screening alternative would be premature. If the pro~ f high-quality samples is
inadequate to define the areal extent of ¢~ - ,, the feasibility of employing
screening methods will be reeval - .« samples will be qualitatively screened
for volatile organic compou: - il a flame ionization detector (FID). All VOC

screening results will be - .ield notebooks and boring logs.

2.4.7 Sampli- +iysis Plan
To fulfill “ectives, site-specific sampling and analysis requirements have been
propos: U 164. Table 2-8 provides a summary of the types of samples to be collected

and tiic . ..ytical parameters. Figure 2-6 identifies proposed sample locations.
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Six soil borings are proposed for the purpose of determining if the blasting booth operation has
impacted areas outside Building 2556. Each of these locations is in a grassy area adjacent to
the large door openings of Building 2556 and/or in nearby areas where surface water runoff
would accumulate. If the blasting booth operation activities have impacted areas outside of
Building 2556, analysis of the soil from these grassy areas is expected to provide a worst-case
measure of that impact. If analytical results for samples collected from the six soil borings
reveal the presence of COPCs, and impact to groundwater is suspected, monitoring wells will
be installed where appropriate. If monitoring wells are installed, they will be constructed to
allow samples to be collected from the upper portion of the water table aquifer and to provide

data to be used to construct a Naval Annex potentiometric map.

Samples from two depth intervals are proposed for each of the six soil borings, surface (0 feet
to 1 foot) and subsurface (3 feet to 5 feet). All sampling will adhere to the NAVBASE Final
Comprehensive RFI Work Plan (E/A&H, 1994).

Table 2-8
SWMU 164
Sampling: Plan
|
Matrix Quantity . Analyses

Soil (0-1" bgs) 6 <5, TPH, SVOCs
Soil (3-5" bgs) 6
Engineering Parameters:
Selected soil samples will be tested for permeability, grain size, po: -anic carbon (TOC), and cation exchange capacity
(CEC).
Notes:
If groundwater monitoring wells are installed, they wi'l be s. sarterly for one year.
The quantities presented are estimated numbers - f samv‘ 5 =4 to be needed to fulfill the objectives of the investigation.
Expansion may be necessary to meet the stateit ob : ves. ;. pth to groundwater may prevent collection of lower interval soil
samples. Actal locations may need to be adjusiec: : + ccommodate utilities. Justification for any significant (> 10 feet) sample
location adjustment will be provided in the Zone k. RFI.
All analyses will be performed per SW-846 excert where other methods are specified. DQO Level III analyses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), 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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2.4.8 Quality Assurance/Quality Control Samples

Additional soil will be collected at one upper interval sample location and submitted for APX9
analyses at DQO Level IV in addition to the site-specific suite of analyses reported at DQO
Level III. APX9 analyses include the standard full suite of analytical parameters (VOCs,
SVOCs, pesticides/PCBs, metals, TPHs, and cyanide) plus dioxin, hexavalent chromium,

organophosphorus pesticides, and herbicides.

QC samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling

and Analysis Plan, RCRA Facility Investigation (E\A&H, 1994).
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2.5 SWMU 166, Sewer System and Former Septic Tank System, Naval Annex
SWMU 166 consists of the sanitary sewer system serving Naval Annex and the former septic
system, excluding the housing area. The sanitary sewer system is comprised of approximately
5,300 linear feet of gravity sewer lines. Most lines are constructed of vitrified clay, although
some are constructed of ductile iron, cast iron, polyvinyl chloride (PVC), or polypropylene. All
wastewater generated at the Naval Annex is collected by a single trunk line which exits the
property at the southwest boundary. A March 5, 1957, Naval Annex schematic identifies the
former septic tank system located between Fourth and Fifth Streets and Avenues B and C
(Appendix C). The associated leach or tile field contained 26 lines and was located in this same
area. It is unknown how long the septic system operated or what was discharged through the
system. Figure 2-7 illustrates the layout of the Naval Annex sewer system and the location of
the former septic tank and associated drainfield. Table 2-9 provides a description of SWMU
166.

The composition of effluent from the sewer system is unknown. No known industrial discharges
currently enter the sanitary sewer system. However, a review of activities conducted at Naval
Annex indicates possible contaminants such as heavy metals, petroleum products, and waste
paint/solvents were in use at Naval Annex and may have been disposed of through the sanitary
sewer. Also, limited biological degradation may occur within the sewer system, generating
waste products such as methane and hydrogen sulfide gas. A records review of past building
practices is summarized in Table 2-10. Based on this records review, a portion of the sanitary
sewer line (enclosed by a red open box on Figure 2-7) has been designated for further
investigation. The portions of the sewer line enclosed by a green open box on Figure 2-7 will
not be considered for further investigation due to the past history of the buildings connected to

those portions of the sewer line.
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a Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
b Pathways scheduled for sampling are in bold.

Table 2-9
SWMU 166
Site Description®
Materials of
Number Description Concern Potential Pathways®
SWMU 166, SWMU 166 consists of the sanitary sewer system Metals, petroleum Soil
Sewer System, serving the Naval Annex, excluding the housing area. products, solvents, Groundwater
Naval Annex It is comprised of approximately 5,300 linear feet of paints, and Soil Gas
gravity sewer lines. Most lines are constructed of biodegradation Air
vitrified clay, although some are constructed of ductile | gases.
iron, cast iron, PVC, or polypropylene. A former
septic tank and drainfield were aiso identified during
research of the sewer system.
Notes:

2.5.1

Previous Investigations

This site has not been previously investigated.

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 sites likely to require remedial

action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2

(Appendix B) provide lists of the treatment alternatives for groundwater and soil/sediment,

respectively. Alternatives presented in Appendix B are for preliminary evaluation only. If

contaminants are present at concentrations requiring remediation, a CMS will be conducted to

identify feasible treatment alternatives.
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Table 2-10 -
Naval Annex Building Survey
with Regard to Materials Stored or Handled and Sewer Connections
SWMU 166, Zone K
s e Sewer Connection (Based on Naval Annex
Building Building Hazardous Materials Maps and Environmental Baseline Survey Further
Number Processes [EBS] Investigation
2501 Lounge, Hospital, Officer’s Quarters, Dining Facility | Detergents, Bleach, Gasoline, and Oil Yes Yes
2505 Vehicle Maintenance Shop Waste Water Discharged from Yes Yes
Oil/Water Separator, Solvents, Oil
2500 Barracks Lead-Based Paint (LBP) in bulk Yes No
containers
Rath-i nuse No Hazardous Material Storage Yes No
250% Sodium Sulfite, Disodium Phosphate, Yes Yes
Diesel Fuel
2509 Radar ‘¢ of Non-hazardous Material Unknown, Nonhazardous Mine Navy's map shows connection; EBS says Yes
Components there is no connection.
2511 Administrative Oti.. None Yes No
2513 Former Diesel Plant witl . “rpa Diesel Fuel Yes Yes
2517 Administrative Building and Rc None Yes No
2520 Classrooms, Administrative Office: Nonprescription Medications and Yes No
Facility Disinfectants
2521 Armory and Firearms Storage, Former Lk “ne Yes No
2522 Powerhouse Generator Storage Area and Mine .« Acid Batteries Navy’s map shows connection, EBS says Yes
Battery Storage Area there is no connection.
2523 Administrative and Training Facility None Yes No
2524 Communications Building, Supply Depot, and Mine Lead Acid Batteries and Electronic Yes Yes
Component Testing Explosive Devices
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Table 2-10
Naval Annex Building Survey
with Regard to Materials Stored or Handled and Sewer Connections
SWMU 166, Zone K
: g ‘Sewer Connection (Based on Naval Annex
Building Building Hazardous Materials Maps and Environmental Baseline Survey Further
Number Processes [EBS] Investigation
2525 Crew’s Lounge None Yes No
2530 Maintenance Storage Building Lawn Maintenance Equipment, Welding | Navy’s map shows connection; EBS says Yes
Equipment, and Gasoline there is no connection.
2532 Paint Storage Building 1-gallon and S-gallon Metal Paints, Navy’s map shows connection; EBS says Yes
Canned Grease, Lubricants there is no connection.
2533 Galley-Supply Storage Building Various Cleaning Supplies Yes Yes
2535 Water Treatment Facility Possibly chlorine used in water No No
treatment. No connection could be
found to sanitary sewer.
2536 Administrative Offices Paint, Oil, Gas, Solvents, Wax Yes Yes
Remover
2550 Basketball Court None No No
2552 Swimming Pool None No No
2553 Soccer Field None No No
2554 Electric Power Substation None No No
2555 Entrance Sign to Annex None No No
2556 Mine Refurbishment None No No
2557 Sewage Pumping Station Organic Compounds and Metals Navy’s map shows connection; EBS says Yes
there is no connection.
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2.5.3 Data Gaps

Currently no environmental media data have been collected at SWMU 166 to characterize the
site, to conduct a BRA, 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 whethér COPCs are present for any of the potential

migration pathways.
o No data have been collected for the purpose of performing a BRA.
o No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.5.4 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 determine 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.

2.5.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III and IV data
to determine whether COPCs are present. The objectives of the proposed field investigation at
SWMU 166 are: 1) to assess impacts to the former septic tank drain field area and along the
portion of the sanitary sewage lines which, based upon records review, may have transported
and leaked hazardous materials, 2) to provide data to be used in the BRA, and 3) to provide data

to be used for the assessment of treatment alternatives, if necessary.
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2.5.6 Screening Alternatives

Groundwater samples (utilizing DPT methods) will be collected as described in the following
section for screening purposes. Each of these screening samples will be analyzed for VOCs and
metals. If necessary, permanent monitoring wells will be sited and installed based upon

analytical results for the screening samples.

2.5.7 Sampling and Analysis Plan

Sanitary Sewer System

The primary pathway of contaminant migration from the sanitary sewer system is exfiltration
of COPCs into groundwater from damaged pipelines or manholes. COPC exfiltration occurs

during surcharged periods and along structurally defective pipelines above the water table.

The plan of investigation for the sanitary sewer system is divided into two phases. The first
phase of the groundwater investigation will be accomplished by sampling adjacent to sanitary
sewer lines at specific locations downgradient of potential sources of contaminants. DPT will
be utilized to collect groundwater screening samples. These samples will be analyzed for VOCs
and metals at an offsite laboratory, thus providing DQO Level III analytical data. Results from
metals’ analysis may be increased due to higher turbidity levelsce' - © 10 groundwater samples
collected using DPT methods. The second phase of the investig .1 involve the installation
of permanent groundwater monitoring wells (at least 10% v, the number of groundwater
screening locations) at locations which will be selected bac:id on results of the groundwatér
screening samples, at primary junctures of the sewer system, or in the vicinity of potential
release sources. If required, additional DPT samples will be obtained as necessary, during the
second phase of investigation, to aid in the definition of the nature and extent of identified
COPCs.

If DPT equipment is unable to access a groundwater sample location, the sample location will
be relocated to an accessible area as close as possible to the original location. Each sample will

be collected as close to the sewer pipe as possible and below the elevation of the pipe’s invert.
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These sample locations were chosen due to the standard construction practice of installing
underground utility lines. When constructing a sanitary or storm sewer line, a trench is dug into
the native ground, and the pipe is placed on a granular bedding material such as gravel. The
trench is then filled with this same granular material to a certain height above the pipe, then
native backfill material is used to bring the top of the trench to the ground surface. The cross
sectional area which contains the granular material may then act as a "secondary conduit" or
pathway for fluids released from the pipeline. It can be expected that this fluid will travel along
this "secondary conduit” to the next downgradient manhole where the fluid may continue past
the manhole or be trapped in the granular bedding material below the base of the manhole.
Therefore, when sampling at a manhole, a groundwater sample will be collected near the bottom

of the manhole on the inlet side.

Segments of the sewer system to be included in the investigation will be sampled at 200-foot
intervals. The first groundwater sample will be collected at the intersection of the pipeline with
the building’s face or the first manhole if it is within 200 feet of the building. Additional
samples will be collected on alternating sides of the pipeline at 200-foot intervals with one
groundwater sample at each manhole. However, if the distance between manholes is less than
300 feet, samples will be collected only at each manhole. If the distance between manholes is
300 feet to 500 feet, one sample will be collected at the midway point with one sample at each
manhole. For lines greater than 500 feet, the interval spacing will be 200 feet with one sample
at each manhole. The interval-based sampling will terminate at the exiting point of the main

trunk line from the NAVBASE property.
Groundwater screening sample location NBCK166S20 was placed west of Building 2513 due to
the presence of manholes. It is not known whether these manholes are a part of the sewer

system.

Figure 2-7 represents proposed sample locations selected based on the strategy, research, and

justification outlined in this work plan. Sample locations were determined based on the best
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information available. However, due to the limited accuracy of available information, some
locations may change slightly based on field conditions. All sampling will adhere to the
NAVBASE Final Comprehensive RFI Work Plan (E/A&H, 1994). Table 2-11 is a summary of

the type of samples and analytical parameters.

Permanent monitoring wells will be constructed to allow groundwater in the upper portion of
the water table aquifer to be sampled. The monitoring wells will also provide data to be used

to construct a Naval Annex potentiometric map.

Former Septic System and Associated Drainfield

Four soil borings will be located at the former septic tank and associated drainfield (Figure 2-7)
to determine if any COPCs are present as a result of substances disposed of through the septic
system. A monitoring well will be constructed at the soil boring location closest to the center
of the former drainfield area. This monitoring well will be constructed to allow sampling of
groundwater in the upper portion of the water table aquifer. The monitoring well will also
provide data to be used to construct a potentiometric map for Naval Annex. Table 2-12 provides

a summary of the type of samples and analytical parameters.

Samples from two depths are proposed for each of the four soil borings, surface (0 feet to
1 foot) and subsurface (3 feet to 5 feet). All sampling will be in accordance with the NAVBASE
Final Comprehensive RFI Work Plan (E/A&H, 1994).

2.5.8 Quality Assurance/Quality Control Samples

Additional volume of sample will be collected at one lower interval soil sample location within
the area of the septic tank drainfield and at the permanent monitoring well installed within the
drainfield. These samples will be submitted for APX9 analyses at DQO Level IV in addition
to the standard full suite of analyses reported at DQO Level III. APX9 analyses include the
standard full suite of analytical parameters (VOCs, SVOCs, pesticides/PCBs, metals, and

cyanide) plus dioxin, hexavalent chromium, organophosphorus pesticides, and herbicides.
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Table 2-11
SWMU 166
[ Sampling Plan
Matrix " Quantity Analysis
Groundwater Screening 31 Groundwater Screening - VOCs and
Metals
Groundwater 4 Groundwater - Full Suite

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

Groundwater monitoring wells will be sampled quarterly for one year.

All analyses will be performed per SW-846 except where other methods are specified. Data Quality Objectives (DQO) Level III
analysis as specified in the sampling plan will be used, with a minimum of 10% duplicates analyzed for all APX9 constituents at DQO
Level IV. Duplicates will be collected at locations where contaminants are most likely to be found. The sample quantities presented do
not include Quality Assurance/Quality Control (QA/QC) samples.

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. Actual locations may need to be adjusted to accommodate utilities.
Justification for any significant (> 10 feet) sample location adjustment will be provided in the Zone K RFI.

Table 2-12
Septic Tank and Associated Drainfield
Sampling Plan
Matrix Quantity Analyses
Soil (0-1" bgs) 4 Soil-Full Suite
Soil (3-5’ bgs) 4
Groundwater
(Shallow Well) 1 Groundwater-Full Suite
Notes:

Selected soil samples will be tested for permeability, grain size, porosity, total organic carbon (TOC), and cation exchange capacity
(CEC).

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. Depth to groundwater may prevent collection of lower interval samples.
Actual sample locations may need to be adjusted to accommodate utilities. Justification for any significant (> 10 feet) sample location
adjustment will be provided in the Zone K RFI.

All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10% duplicates analyzed for all APX9
constituents at DQO Level IV. The sample quantities presented do not include QA/QC samples.
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Additional volume will be collected for at least 20% of the groundwater screening samples and
submitted for duplicate VOC analysis. At least 50% of these duplicate samples will be reported
at DQO Level IV.

If permanent monitoring wells are installed following the initial phase of groundwater screening
sample collection, samples from at least one or as many as 10% of them will be duplicated and
submitted for APX9 analyses at DQO Level IV in addition to the standard full suite of analyses
reported at DQO Level III.

QC samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling

and Analysis Plan, RCRA Facility Investigation (E\A&H, 1994).
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2.6 AOC 696, Transformer Area Near Building 2509, Naval Annex

AOC 696 consists of five transformers (2 former, 3 present) located immediately north of
Building 2509 at Naval Annex (Figure 2-8). In 1991, sampling was performed on the five
transformers to determine if the dielectric fluid contained PCBs. The fluid was determined to
contain less than 50 parts per million (ppm) PCBs. That same year, two of the five transformers
were removed. It is not known what the contents of the transformers were prior to 1991. The
remaining transformers are situated on a concrete pad. These transformers supply power to
Building 2509. Areas of distressed vegetation are in the vicinity of the transformer pad (between

100 and 200 square feet). Table 2-13 provides a description of AOC 696.

Table 2-13
AOC 696
Site Description®

Number Description Materials of Concern Potential Pathwaysh:
AOC 696, AOC 696 consists of five transformers (2 former, 3 PCBs, TPH Soil
Transformer Area | present) immediately north of Building 2509 at Naval Soil Gas
near Building Annex. In 1991, sampling was performed on the five Groundwater
2509, Naval transformers to determine if the dielectric fluid Air
Annex contained PCBs. The fluid was determined to contain

<50 ppm PCBs. Only two of the five transformers
are still in service. A UST is immediately west of
AOC 696.

Notes:
3 Described in the Final RCRA Facility Assessment, Volume I, June 6, 1995.
b Pathway scheduled for sampling is in bold.

2.6.1 Previous Investigations
Samples of the transformer fluid were collected in 1991 and determined to contain less than 50

ppm PCBs.
2.6.2 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
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action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2
(Appendix B) are a list of the treatment alternatives for groundwater and soil/sediment,
respectively. Alternatives presented in Appendix B are for preliminary evaluation only. If
contaminants are present at concentrations requiring remediation, a CMS will be conducted to

identify feasible treatment alternatives.

2.6.3 Data Gaps

Currently no environmental media data have been collected at AOC 696 to characterize the site,
to conduct a BRA, 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.

. There are no data for conducting a BRA.

o No data exist to support a detailed evaluation of trea: .atives, if necessary.

2.6.4 Potential Receptors

Potential receptors that may be exposed to site contar iclude current land users and any
future users this area may support. Data will be « - suring the investigation to determine
the level of risk to the entire spectrum of curr:- stential future receptors, including any
highly sensitive individuals who might be ex- rough invasive or noninvasive activities.
Sampling will characterize the potential pz - ..ghlighted in Table 2-13.
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2.6.5 Objective

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III and IV data
to determine whether COPCs are present. The objectives of the proposed field investigation at
AOC 696 will be: 1) to assess impact to soil adjacent to the concrete pad and UST, 2) to provide
data to be used in the BRA, and 3) to provide data to be used for the assessment of treatment

alternatives, if necessary.

2.6.6 Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a quantitative
screening alternative would be premature. If the proposed collection of high-quality samples is
inadequate to define the areal extent of contamination (if present), the feasibility of employing
screening methods will be reevaluated. A FID will be used to qualitatively screen for VOCs in
all soil boring samples. However, VOC screening results will be recorded in the field notes and

on boring logs.

2.6.7 Sampling and Analysis Plan

Six soil borings are proposed for AOC 696. Three of these scil borings are located in areas of
stressed vegetation. If results of the samples collected from the six soil borings reveal the
presence of COPCs, and impact to groundwater is suspected, monitoring wells will be installed
where appropriate. If monitoring wells are installed, they will be constructed to allow samples
to be collected from the upper portion of the water table aquifer. The wells will also provide
data to be used to construct a potentiometric map for Naval Annex. Table 2-14 provides a

summary of the type of samples and analytical parameters.

Soil samples will be collected at two depth intervals for each soil boring, surface (0 feet to
1 foot) and subsurface (3 feet to 5 feet). Each proposed sampling location is illustrated on
Figure 2-8. All sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan
(E\A&H, 1994).
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Table 2-14
AOC 696
Sampling Plan

Matrix Quantity Analysis

Soil (0-1" bgs) 6 PCBs and TPH

Soil (3-5° bgs) 6

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

Notes:
If groundwater monitoring wells are installed, they 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. Depth to groundwater may prevent collection of lower interval soil samples.
Actual locations may need to be adjusted to accommodate utilities. Justification for any significant (> 10 feet) sample location
adjustment will be provided in the Zone K RFI.

All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10% duplicates analyzed for all APX9
constituents at DQO Level IV. The sample quantities presented do not include QA/QC samples.

2.6.8 Quality Assurance/Quality Control Samples

Additional soil will be collected for the upper interval soil sample collected in the area of
distressed vegetation. This sample will be submitted for APX9 analyses at DQO Level IV in
addition to the site-specific suite of analyses. APX9 analyses include the standard full suite of
analytical parameters (VOCs, SVOCs, pesticides/PCBs, metals, TPHs, and cyanide) plus dioxin,

hexavalent chromium, organophosphorus pesticides, and herbicides.

QC samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling

and Analysis Plan, RCRA Facility Investigation (E\A&H, 1994).
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2.7 AOC 698, Building 2508, Boiler House, Naval Annex

AOQOC 698 consists of Building 2508 at Naval Annex (Figure 2-9). The unit is designated as an
AOC due to the presence of peeling lead-based paint which is on both the interior and exterior
of the building. Paint chips that have fallen to the ground are subject to decomposition by
weather and human activities such as grass cutting. As the size of the chip decreases, surface
area increases, which in turn increases the oxidation potential. As lead-based paint oxidizes, a
lead-containing powder forms that is readily leachable and will migrate to soil and may percolate
through the soil into the groundwater. The building was formerly operated as a boiler house and
has been out of service for several years. An approximately 7,500-gallon AST is inside a
concrete containment structure, approximately 35 feet from the building. The tank is coated
with peeling paint which may also contain lead. A smoke stack for Building 2508 is on the west
side of the building. Stained soil is in the immediate area of the smoke stack. Table 2-15

provides a description of AOC 698.

Table 2-15
AOC 698
Site Description*
Materials of
Number Description Concern Potential Pathwaysb
AOC 698, AOC 698 consists of Building 2508 at Naval Annex. Lead, TPH Soil
Building 2508, The unit is designated as an AOC due to the presence associated with the Surface Water
Boiler House, of peeling lead-based paint which is on both the AST Soil Gas
Naval Annex interior and exterior of the building. The building was Groundwater
formerly operated as a boiler house and has been out Air

of service for several years. An approximately 7,500-
gallon AST is inside a concrete containment structure,
approximately 35 feet from the building. The tank is
coated with peeling paint which may contain lead. A
smokestack is present on the exterior of the building.

Notes:
a Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.
b Pathways scheduled for sampling are in bold.
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2.7.1 Previous Investigations
Laboratory testing of soils collected from areas visually determined to contain paint chips
confirm elevated levels of lead in the soil. This testing was conducted using method SW-836

for analysis of toxicity characteristic leachate procedure (TCLP) metals.

2.7.2 Treatment Alternatives

Insufficient data are available to evaluate treatment alternatives for this site. As outlined in the
overall sampling strategy presented in the Final Comprehensive RFI Work Plan, treatment
alternatives are being identified for sites likely to require remedial action. Data collection efforts
will support evaluating these alternatives. Tables B-1 and B-2 (Appendix B) are lists of the
treatment alternatives for groundwater and soil/sediment, respectively. Alternatives presented
in Appendix B are for preliminary evaluation only. If contaminants are present at concentrations

requiring remediation, a CMS will be collected to identify feasible treatment alternatives.

2.7.3 Data Gaps

Currently there are insufficient environmental data from AOC 698 to characterize the site, to
conduct a BRA, 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 insufficient data to establish whether COPCs are present for any of the

potential migration pathways.

° There are insufficient data to conduct a BRA.
° Insufficient data exist to support a detailed evaluation of treatment alternatives, if
necessary.
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2.7.4 Potential Receptors

Potential receptors that may be exposed to site contaminants include current land users and any
future users this area may support. Data will be generated during the investigation to determine
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.
Soil and groundwater sample data will be utilized to characterize the potential pathways

highlighted in Table 2-15.

2.7.5 Objective

The objectives of the proposed RFI at AOC 698 will be: 1) to assess impact to soil and
groundwater due to the presence of lead-based paint, the AST, and former boiler room activities
at Building 2508, 2) to provide data to be used in the BRA, and 3) to provide data to be used

for the assessment of treatment alternatives, if necessary.

2.7.6  Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a quantitative
screening alternative would be premature. If the proposed collection of high-quality samples is
inadequate to define the areal extent of contamination (if present), the feasibility of employing
screening methods will be reevaluated. All soil boring samples will be qualitatively screened
for VOCs with a FID. All VOC screening results will be recorded in field notebooks and boring
logs.

2.7.7 Sampling and Analysis Plan
To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-16 provides a summary of the types of samples to be collected and the

analytical parameters.
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Eight soil boring locations are proposed to detect the presence of COPCs due to a release from
AOC 698. Samples will be collected at two depth intervals for each soil boring, surface (0 feet
to 1 foot) and subsurface (3 feet to 5 feet). Each proposed sampling location is illustrated on
Figure 2-9. All sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan
(E\A&H, 1994).

A permanent monitoring well will be installed at the location of one of the soil borings (between
Building 2508 and the AST). This monitoring well will be constructed to allow sampling of
groundwater from the upper portion of the water table aquifer and provide data to be used to

construct a potentiometric map for Naval Annex. This monitoring well is located in a grassy

area.
Table 2-16
AOC 698
Sampling Plan
Matrix Quantity Analyses
Soil (0-1" bgs) 8 Soil - VOCs, SVOCs, and Metals
Soil (3-5" bgs) 8
Groundwater 1 Groundwater - Full Suite

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. Depth to water may prevent the collection of the lower interval soil
samples. If the three to five foot soil sample can not be collected due to depth to water, a soil sample will be collected at the
soil/groundwater interface. Actual locations may need to be adjusted to accommodate utilities. Justification for any significant (> 10
feet) sample location adjustment will be provided in the Zone K RFI.

All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10% duplicates analyzed for all APX9
constituents at DQO Level 1V. The sample quantities presented do not include QA/QC samples.
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2.7.8  Quality Assurance/Quality Control Samples

Additional soil will be collected for an upper interval soil sample collected in the area of the
smoke stack and will be submitted for APX9 analyses at DQO Level IV in addition to the
site-specific suite of analyses reported at DQO Level III. The soil immediately surrounding the
smoke stack was stained and the vegetation was apparently stressed. APX9 analyses include the
standard full suite of analytical parameters (VOCs, SVOCs, pesticides/PCBs, metals, TPHs, and

cyanide) plus dioxin, hexavalent chromium, organophosphorus pesticides, and herbicides.

QC samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling

and Analysis Plan, RCRA Facility Investigation (E\A&H, 1994).
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2.8 AOC 693, Fuse and Primer House, Former Building 117 and AOC 694, Former
Naval Ammunition Depot

Due to their proximity and similar histories, AOCs 693 and 694 will be investigated together.

AOC 694 encompasses the area of AOC 693 (Figure 2-10). Portions of the multiple-site

sampling plan will be AOC-specific.

AOC 693 consists of former Building 117, a fuse and primer house, which operated from
1930 until 1939. It is located in a wooded area adjacent to the Clouter Creek Dredge Area on
Clouter Island. The structure consists of two rooms. No visual evidence of past operations is
present in the building. No other information was found pertaining to the design features or

operating practices of this fuse and primer house.

AOC 694, a Naval Ammunition Depot in operation from the 1920s until the 1940s, consists of
the area surrounding former Building 117. The exact location and dimensions of this explosives
storage area are not known. Dredged materials may have been deposited in this area since its
use as an ammunition depot was discontinued. No other information was found pertaining to

the design features or operating practices of this facility.

The remnants of three other structures also remain within the former depot. The northernmost
structure along the river shoreline is the foundation of Building 106, the Fixed Ammo
Storehouse. Approximately 200 feet south of Building 106, also at the shoreline, is the
foundation of Building 102, the Shellhouse. The only other foundation observed in the depot
is between the Building 102 and the intact Fuse and Primer House (Building 115; AOC 693).
This is the former site of Building 103, the Magazine, also located near the shore but is

completely within the wooded bottomland.

Three distinct ecological subzones were identified in association with the Naval Depot. These

include a narrow salt marsh in the at the water’s edge (K-1), a wooded bottomland (K-2) which
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is dominated by hackberry trees, and a scrub/shrub community (K-3) along the perimeter of the
dike and at the outer edge of K-2. Figure 1-5 presents the locations and areal extent of these

various habitats with respect to the Clouter Island AOCs.

According to construction details of the Dredge Disposal Area at Clouter Island, there are a total
of 9 dewatering spillways, all of which discharge from the shore opposite the AOCs and into

Clouter Creek. No impact to the Zone K AOCs is anticipated from these spillways.

Waste materials associated with the former ammunition depot include military explosives. Based
on their toxicity characteristic, some explosives contain leachable concentrations of metals. A
survey conducted by an unexploded ordnance subcontractor will be completed prior to initiating
any surveillance or sampling effort at AOCs 693 and 694. The survey will be designed to
identify the presence of unexploded ordnance from ground surface to a depth of 5 feet bgs
throughout the gridded area illustrated on Figure 2-10. Material of an unknown origin has been
reported in the AOC 694 area (observed by persons conducting a site walk through during the
RFA process, October 18, 1994). Table 2-17 provides a description of AOCs 693 and 694.

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

action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2
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Table 2-17
AOCs 693 and 694
Site:Description

Number

Description

Materials of
Concern

Potential Pathwaysb

AQC 693, Fuse
and Primer
House, Former
Building 117,
Clouter Island

AOC 693 consists of former Building 117, a fuse and
primer house which operated from 1930 until 1939. It
is located in a wooded area adjacent to the Clouter
Creek Dredge Area on Clouter Island.

AOC 694,
Former Naval
Ammunition
Depot, Clouter
Island

AOC 694, a Naval Ammunition Depot in operation
from the 1920s until the 1940s, consists of the area
surrounding former Building 117. The exact location
and the dimensions of this explosives storage area are
not known. Dredged materials have reportedly been
deposited in this area since its use as an ammunition
depot was discontinued. Unknown granular material
has been reported in the area.

Metals, explosives

Soil

Soil Gas
Sediment
Surface Water
Groundwater
Air

Notes:

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

(Appendix B) are lists of the treatment alternatives for groundwater and soil/sediment,

respectively. Alternatives presented in Appendix B are for preliminary evaluation only. If

contaminants are present at concentrations requiring remediation, a CMS will be conducted to

identify feasible treatment alternatives.

2.8.3 Data Gaps

No environmental media data have been collected at AOCs 693 and 694 to characterize the sites,

to conduct a BRA, 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.
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. No data are available for conducting a BRA.
. No data exist to support a detailed evaluation of treatment alternatives, if necessary.

2.8.4 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 and terrestrial and wetland
ecological receptors. Data will be generated during the investigation to determine 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.

Confirmatory sampling will characterize the potential pathways highlighted in Table 2-17.

2.8.5 Objective

The goal of the CSI is to classify the sites as NFI or RFI by using DQO Level III and IV data
to determine whether COPCs are present. The objectives of the proposed field investigation at
AOCs 693 and 694 are: 1) to assess impact to soil from explosives storage, 2) to provide data
to be used in the BRA, and 3) to provide data to be used for - essment of treatment

alternatives, if necessary.

2.8.6 Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a quantitative
screening alternative for soil samples would be premature. If the proposed collection of the
high-quality soil samples is inadequate to define the areal extent of contamination (if present),
the feasibility of employing screening methods will be reevaluated. All soil boring samples will
be qualitatively screened for VOCs with a FID. All VOC screening results will be recorded in

field notebooks and boring logs.
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2.8.7 Sampling and Analysis Plan

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have
been proposed. Table 2-18 provides a summary of the types of samples to be collected and the
analytical parameters. If the foundation of AOC 693 is identifiable, soil samples will be
collected immediately adjacent to or within the structure. If the foundation of the building is not
distinguishable, a 200-foot x 200-foot grid, established for the purpose of sampling the area of
AOC 694, which includes AOC 693, will be utilized in the area of AOC 693 to identify
sampling locations. Any unknown material (the presence of different types of unknown granular
material located in AOC 693 and in the AOC 694 area was observed by persons conducting a
site walk through during the RFA process, October 18, 1994) within the AOC 694 area or
associated with any of the buildings will be sampled and analyzed for APX9 analytical

parameters.
Table 2-18
AOCs 693 and 694
Sampling Plan
Matrix Quantity ‘Analyses
Soil (0-1" bgs) 23 APX9 Analytical Parameters with Target
Analyte List (TAL) Metals (at least 10% of
Soil (3-5’ bgs) 23 the soil samples will be duplicated and

Sediment

Surface Water

Groundwater

Unknown Material

1 (given appropriate conditions)
1 (given appropriate conditions)
6

2 (if unknown material is located)

reported at DQO Level IV).

Sediment and surface water samples will be
analyzed for APX9 analytical parameters with
TAL Metals.

Groundwater will be analyzed for APX9
analytical parameters with TAL metals. One
of the groundwater samples will be
duplicated.

Unknown material will be analyzed for the
APXO list of analytical parameters.

All samples will also be analyzed for
explosives residue by SW-846 Method 8330.
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Table 2-18
AOCs 693 and 694
Sampling Plan

Matrix Quantity Analyses

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

Notes:
SW-846 Method 8330, Nitroaromatics and Nitramines by High Performance Liquid Chromatography (HPLC), is a method intended for
the trace analysis of explosives residues by HPLC using an ultraviolet (UV) detector.

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. Depth to groundwater may prevent second interval samples from being
collected. Actual locations may need to be adjusted to due to unexploded ordnance. Justification for any significant (> 10 feet) sample
location adjustment will be provided in the Zone K RFI.

The Target Analyte List (TAL) for metals will be used instead of the APX9 list of metals. The TAL list includes elements that are not
part of the APX9 list (aluminum, calcium, iron, magnesium, manganese, potassium, and sodium). :

All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10 percent duplicates analyzed for all APX9
constituents at DQO Level 1V. The sample quantities presented do not include QA/QC samples.

Twenty-three soil boring locations are proposed to detect the presence of contamination due to

a release from AOCs 693 and 694. Samples will be collected at two der': ‘ntervals for each

soil boring, surface (0 feet to 1 foot) and subsurface (3 feet to S «¢ soil borings are
located in areas where dredge spoil has not been deposited. ! . boring locations are
covered with dredge spoil, soil samples will be collected at <t to 1 foot, from 3 feet to

5 feet, and from 8 feet to 10 feet, if necessary to reach the n:.ural soil horizon. Beginning at
the natural soil horizon, a soil sample will be collected from O feet to 1 foot below the horizon
and from 3 feet to 5 feet below the natural soil horizon, if possible, due to the shallow depth to
groundwater. Given the area’s proximity to sea level, it is doubtful that a non-saturated sample

can be collected below the 3-foot to 5-foot bgs sampling interval.

Groundwater samples will be collected from six of locations within AOC 694. These locations
are illustrated in Figure 2-10. The location of these groundwater samples should intercept

contaminants originating in the area of AOC 694 and moving toward the Cooper River. The
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groundwater samples will be collected from temporary wells installed using hand auger
methodology. Groundwater is not expected to be more than a couple of feet deep at these
locations and easily accessed with a hand auger. Five-foot sections of PVC screens will be
installed in each of augered boreholes. Filter pack material will be added to the annular space
around the PVC. No grout will be used since the samples will be collected immediately after
installation. Disposable polyethylene bailers will be used to withdraw the samples. A minimum

of three well volumes will be withdrawn from the wells prior to the collection of the sample.

Each proposed sampling location is illustrated on Figure 2-10. No sampling will occur until the
entire AOC 694 area has been surveyed and cleared for explosive hazards by an ordnance
remediation subcontractor.  All sampling will be in accordance with the NAVBASE

Final Comprehensive RFI Work Plan (E/A&H, 1994).

Based on historical aerial photographs, a drainage feature exited the island in the vicinity of
AOCs 693 and 694. The drainage feature is not apparent in more recent aerial photographs.
If a drainage feature exits the island in the vicinity of the AOCs, a sedi: .t and surface water
sample will be collected from the feature upgradient from influence from the
Cooper River would be expected and downgradient from whe+ 5 would have impacted

the sediment if a release had occurred.

2.8.8 Quality Assurance/Quality Control Sar

Additional soil will be collected at two surfar :ocations and at one subsurface sample
location at AOCs 693 and 694. Additional ¢r «er will be collected at one of the proposed
groundwater sample locations. Thes.: : - will be submitted for duplicate analyses at

DQO Level IV in addition to the sitc-sn»~ . ..ite of analyses to be reported at DQO Level 1II.

QC samples will be collected as s~ .a in Section 13.2 of the Final Comprehensive Sampling

and Analysis Plan, RCRA Facii:..  vestigation (E\A&H, 1994).
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2.9 AOC 695, Electric Locomotive Shed, Former Building 119, Clouter Island

AOC 695 consists of former Building 119, an electric locomotive shed which operated from
approximately 1922 until 1925, as shown on NAVBASE Charleston maps (Figure 2-2). No
other information is available regarding the design features, dimensions, or operating practices
of the shed. Upon review of a 1926 map of the Naval Ammunition Depot (obtained after the
1995 RFA was prepared), the original location of Building 119 was determined to be on a
portion of a railroad trestle which extended over the Cooper River. The map indicated that this
shed was on a spur constructed at the river’s shoreline. Since 1929, however, the shoreline has
apparently receded and the former location of the AOC is now approximately 50 to 100 feet
offshore. No records were obtained which document the demolition and removal of this
structure.  Waste materials associated with this AOC include solvents and degreasers.

Table 2-19 is a description of AOC 695.

Table 2-19
AOC 695
Site Description®
Materials of
Number Description Concern Potential Pathwayst

AOC 695, AOC 695 consists of former Building 119, an electric Solvents and Sediment
Electric locomotive shed which operated from approximately Degreasers
Locomotive 1922 until 1925, as shown on Naval Base Charleston
Shed, Former maps. No other information is available regarding the
Building 119, design features, dimensions, or operating practices of
Clouter Island the shed. Waste materials formerly associated with

this AOC include solvents and degreasers.

Notes:
Pathways highlighted in bold will be sampled.
2 Described in the Final RCRA Facility Assessment, Volume II, June 6, 1995.

2.9.1 Previous Investigations

This site has not been previously investigated.
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2.9.2 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 sites likely to require remedial
action. Data collection efforts will support evaluating these alternatives. Tables B-1 and B-2
(Appendix B) are lists of the treatment alternatives for groundwater and soil/sediment,
respectively. Alternatives presented in Appendix B are for preliminary evaluation only. If
contaminants are present at concentrations requiring remediation, a CMS will be conducted to

identify feasible treatment alternatives.

2.9.3 Data Gaps

No environmental media data have been collected at AOC 695 to characterize the site, to
conduct a BRA, 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 are available for conducting a BRA.

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

2.9.4 Potential Receptors

Potential receptors that may be exposed to site contaminants include ecological receptors. Data
will be generated during the investigation to determine the level of risk to the entire spectrum
of current and potential future receptors. Confirmatory sampling will characterize the potential

pathways highlighted in Table 2-20.
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2.9.5 Objective

The goal of the CSI is to classify the sites as NFI or RFI by using DQO Level III and IV data
to determine whether COPCs are present. The objectives of the proposed field investigation at
AOC 695 are: 1) to assess impact to sediment from material storage, 2) to provide data to be
used in the BRA, and 3) to provide data to be used for the assessment of treatment alternatives,

if necessary.

2.9.6  Screening Alternatives

No sampling has been conducted to determine COPCs; therefore, selecting a quantitative
screening alternative for sediment samples would be premature. If the proposed collection of
the high-quality sediment samples is inadequate to define the areal extent of contamination
(if present), the feasibility of employing screening methods will be reevaluated. All sediment
samples will be qualitatively screened for VOCs with a FID. All VOC screening results will

be recorded in field notebooks and boring logs.

2.9.7 Sampling and Analysis Plan
To fulfill the CSI objectives, the following site-specific samplir - - cquirements have
been proposed. Table 2-20 provides a summary of the t+ . w be collected and the

analytical parameters.

Two samples are proposed to be collected fres Jent in the bed of Cooper River in the

vicinity of the former electric locomotive s

Each proposed sampling location is :d on Figure 2-10. All sampling will be in
accordance with the NAVBASE Firn-. .rehensive RFI Work Plan (E/A&H, 1994).
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Table 2-20
AOC:695
Sampling Plan
Matrix Quantity Analyses
Sediment 2 Sediment samples will be analyzed for APX9

analytical parameters with TAL Metals.

Notes:

Engineering Parameters:

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.

The Target Analyte List (TAL) for metals will be used instead of the APX9 list of metals. The TAL list includes elements that are not
part of the APX9 list (aluminum, calcium, iron, magnesium, manganese, potassium, and sodiumy).

All analyses will be performed per SW-846 except where other methods are specified. DQO Level III analyses will be performed as
specified in the Final Comprehensive RFI Work Plan (E\A&H, 1994), with a minimum of 10 percent duplicates analyzed for all APX9
constituents at DQO Level IV. The sample quantities presented do not include QA/QC samples.

2.9.8

Quality Assurance/Quality Control Samples

Additional sediment will be collected at one sediment sample location at AOC 695. This sample

will be submitted for duplicate analyses at DQO Level IV in addition to the site-specific suite
of analyses to be reported at DQO Level III.

QC samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling

and Analysis Plan, RCRA Facility Investigation (E\A&H, 1994).
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2.10 Summary of Zone K Sampling

Tables 2-21 and 2-22 are summaries of each site to be investigated and the type and number of
samples to be collected for Naval Annex and Clouter Island, respectively. Additional samples
for background determination and downgradient stormwater drainage have also been proposed.

Sampling for background determination is discussed in Section 3.0.

The downgradient surface/stormwater drainage sample is a nonsite-specific sample proposed to
serve as an indicator of the types of materials passing through the stormwater drainage system.
Physical inspection and associated mapping of the stormwater drainage system at Naval Annex
identified one outlet as the primary exit for stormwater from fhe area. The location of this outlet
is at the southwestern corner of Naval Annex. The sample to be collected at this location is

identified on Figure 2-1.

Table 2-23 provides a summary of the monitoring wells to be installed as part of the Zone K

RFI and the proposed identification numbers for the monitoring wells.

Table 2-21
Summary of Samples and Analyses
Zone K, Naval Annex

SWMU/AOC Site Description Samples Analyses Duplicate
Samples¢
Type: Quantity
SWMU 161 Vehicle Maintenance Soil 16 Full Suite» 1 APX9* at DQO*
Shop Level IVe
Groundwater 1 Full Suite None
SWMU 162 Sludge Drying Field Soil 10 Full Suite 2 APX9 at DQO
Level IV
Groundwater 2 Full Suite 1 APX9 at DQO
Level IV
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Table 2-21
Summary of Samples and Analyses

Zone K, Naval Annex

SWMU/AOC Site Description Samples Analyses Duplicate
Samples?
Type Quantity
SWMU 163 Concrete Pit Area Soil 10 Full Suite 1 APX9 at DQO
Level IV
Groundwater 1 Full Suite None
Groundwater 1 voC None
Screening
SWMU 164 Blasting Operation Soil 12 Metals, TPH, 1 APX9 at DQO
svoC Level IV
SWMU 166 Sewer System Soil 8 Full Suite 1 APX9 at DQO
Level IV
Groundwater 5 Full Suite 1 APX9 at DQO
Level IV
Groundwater 31 VOCs 20% Duplicate,
Screening 50% of Duplicates
at DQO Level IV
-AOC 696 Transformer Area Near | Soil 12 PCBs, TPH 1 APX9 at DQP
Building 2509 Level IV
AOC 698 Building 2508, Boiler Soil 16 VOCs, SVOCs, 1 APX9 at DQO
House Metals Level IV
Groundwater 1 Full Suite None
Storm Water NA Soil 1 APX9 None
Downgradient
Naval Annex NA Soil 18 Full Suite 3 APX9 at DQO
Background Level IV
Groundwater 2 Full Suite 1 APX9 at DQO
Level IV
Sample Totals (These totals represent only Soil 101 11 APX9 at DQO
samples collected for chemical analysis. Level IV
Additional samples will be collected at each
site and tested for permeability, grain size, Groundwater 8 3 APX9 at DQO
porosity, total organic carbon (TOC), and Level IV
cation exchange capacity (CEC).
Groundwater 32 20% Duplicate,
Screening 50% of Duplicates
at DQO Level IV

Notes:

2 Full suite of analyses includes volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
pesticides/polychlorinated biphenyls (PCBs), cyanide, total petroleum hydrocarbons (TPHs), and metals.

b APX09 analyses include the full suite of analyses plus herbicides, organophosphorus pesticides, dioxin, and hexavalent chromium.

c Data Quality Objectives (DQO)

d Quality control (QC) samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling and Analysis Plan,

RCRA Facility Investigarion (E\A&H, 1994),
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Table 2-22
Summary of Samples and Analyses
Zone K, Clouter Island

AOC Site Description Samples Analysis Duplicate Samples¢
Type Quantity
AOC 693 and 694 Fuse and Primer Soil 43 APX9 5 APX9 at DQO
House, Former Level Ve
Building 117 and
Former Naval Groundwater 7 APX9 1 APX9 at DQO
Ammunition Depot Level IV
AQC 695 Electric Locomotive Sediment 2 APX9 1 APX at DQO
Shed, Former Building Level IV
119
Background Samples Soil 8 APX9 1 APX at DQO
Level IV
Sample Totals Soil 51 APX9 6 APX9 at DQO
Level IV
Groundwater 7 APX9 1 APX9 at DQO
Level IV
Sediment 2 APX9 1 APX9 at DQO
Level IV

Notes:

APX9 analyses include the full suite of analyses plus herbicides, organophosphorus pesticides, dioxin, and hexavalent chromium.

Data Quality Objectives (DQO)

Quality control (QC) samples will be collected as specified in Section 13.2 of the Final Comprehensive Sampling and Analysis Plan,
RCRA Facility Investigation (E\A&H, 1994).

Table 2-23
Zone K

Summary of Monitoring Wells to.be Installed at Naval Annex

AOC/SWMU Number of Proposed Monitoring Wells Proposed Monitoring Well
Identifications
SWMU 161, Vehicle Maintenance Shop 1 NBCK161001

SWMU 162, Sludge Drying Field 2 NBCK162001 and NBCK162002
SWMU 163, Concrete Pit Area 1 NBCK163001
SWMU 166, Sewer System 11 NBCK166001 through NBCK166011
AOC 698, Building 2508, Boiler House 1 NBCK698001
AOC 693 and AOC 694, Clouter Island 6 NBCK694001 through NBCK694006

Background Monitoring Wells

3 (one on Clouter Island)

NBCKGDKNS1, NBCKGDKNS2 (Naval
Annex), and NBCKGDKCI1 (Clouter
Island)
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3.0 BACKGROUND DETERMINATION SAMPLING PLAN

Some constituents of soil and groundwater are naturally occurring and ubiquitous, such as
metals, or anthropogenic and relatively ubiquitous in some settings, such as polyaromatic
hydrocarbons (PAHs) in industrial areas. The following sampling plan will provide data to be
used to characterize background concentrations of these naturally occurring or ubiquitous
constituents of soil and groundwater. In addition, data from background samples will be used
to establish upper bounds (reference concentrations) to which concentrations of inorganic
constituents can be compared to determine whether they are significantly higher than

background.

Soil samples from nine locations at Naval Annex will be collected for determination of
background (Figure 3-1). These samples will be distributed across Naval Annex in apparently
unimpacted areas. The full suite (Table 3-1) of analyses will be conducted on samples from four
of the sample locations. Metals analysis (SW-846) will be the only analysis conducted on
samples from the remaining five sample locations. Two of the samples analyzed for the full
suite of analyses will be duplicated and submitted for APX9 analyses to be reported at DQO
Level IV.

Four locations on Clouter Island will be selected for collection of background soil samples. If
the area of the AOCs on Clouter Island is covered or partly covered with dredge spoil, two of
the background sample locations will be selected away from the vicinity of past munitions
activities and where no dredge spoil is apparent, while the other two will be away from
munitions activities but where dredge spoil is apparent. If the area of the AOCs on Clouter
Island is not covered with dredge spoil, all background samples wi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>