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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment {RA) for Sites 18 and 19
which includes an underground storage tank (UST) and abcveground storage tank (AST) system
for Buiiding 123 at Charleston Naval Complex (CNC) Zone G, in North Charleston, South
Carolina. The UST provided heating oil to the building and the AST stored diesel fuel for the
building's steam generator. The RA was performed under the direction of the South Carolina
Department of Health and Environmental Control's (SCDHEC's) Rapid Assessment Plan and
approval letter dated November 4, 1998.

TtNUS performed the following actions during the RA:

Reviewed available Navy documents to identify potential sources and receptors for
petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to
locate utilities line areas, to iocate nearby surface water bodies, and to determine surface
hydrology and drainage;

Reviewed the previously prepared Underground Storage Tank Assessment Report for
UST 123 and AST 3909 to determine boring locations and monitoring well placements;
Conducted site survey to identify utilities and to construct a site plan;

Performed direct push investigation, collected soil and groundwater samples for field
screening of total petroleumn hydrocarbons using an organic vapor analyzer;

Collected groundwater sampies from direct push berings for mobile lab screening
analysis for benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel range
organics;

Installed 6 temporary piezometers;

Installed shallow permanent monitoring wells to approximately 13 feet below land surface
(bls) and one vertical delineation wells to approximately 33 feet bls;

Collected groundwater samples from the permanent monitoring wells for laboratory
analysis of analyzed for BTEX, methyl tert-butyl ether (MTBE), and naphthalene using
U.S. Environrmental Protection Agency (USEPA) Method 8260 and polynuclear aromatic
hydrocarbons {(PAHs} using USEPA Methed 8270;

Collected soil samples for laboratory analysis of BTEX and naphthalene using USEPA
Method 8260, PAHs using USEPA Method 8270, total organic carbon {TOC) using
USEPA Method 415.1, total recoverable petroleumn hydrocarbon (TRPH) using USEPA

Method 9071, and grain size analysis using sieve and hydrometer methods; and

TTNUS/TAL-99-092/0124-5.4 ES-1 CTO ooBB
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» Surveyed monitoring well and piezometer top of casing elevations and collected depth to

groundwater measurements to evaluate the groundwater flow direction.

Conclusion

One groundwater-ele vation-monitoring event was conducted at the site on September 9, 1999.
Free product was detected in existing monitoring well FDS01A, where the product thickness was
3.10 feet. Free product was not detected in any of the remaining wells. One groundwater
sampling event was conducted on September 9, 1999. Dissolved chemicals of concern (CoCs)
were detected in the vicinity of Building 123 and AST 3909. The maximum concentrations were:
benzene (32 ug/L) and naphthalene (1,400 ug/L), which are above (SCDHEC's) Risk Based

Screening Levels (RBSL) for benzene and naphthalene.

Soil samples were collected between May 3 and May 13, 1999, and analyzed for BTEX and
PAHs by a fix-based laboratory. Benzene and naphthalene soil concentrations were reported
above SCDHEC's Risk Based Screening Levels for sandy soils. Construction worker site-specific
target levels (SSTLs) were calculated to evaluate the exposure pathway for soil CoCs. The
maximum concentrations of benzene (0.9 mg/kg} and naphthalene (7.25 mg/kg) in soil do not
exceed the RBSLs.

The downgradient extent of hydrocarbon impact to groundwater has not been delineated. Free
product was present in monitoring well FDS01A with a thickness of 3.10 feet in September 1999.
Construction worker and surface water site-specific target levels (SSTLs) were calculated to
evaluate the exposure pathway for groundwater CoCs. Calculated concentrations of benzene
{0.313 mg/L) and naphthalene (23.35 mg/L) in groundwater in equilibrium with fuel oil exceed the
site SSTLs protective of both the construction worker and the Cooper River.

Recommendation

The theoretical concentrations of benzene and naphthalene in groundwater, assuming
equilibration with free product, were found to exceed the SSTLs for the construction worker and
for the Cooper River. Because the SSTLs are exceeded, removal of free product will be
nacessary to nrotect the identified recentors. However, the concentrations of CoCs detected in
groundwater to date indicate that once free product is removed only the concentration of
naphthalene in groundwater will slightly exceed the SSTLs for the Cooper River. Therefore,
following free-product removal, an Intrinsic Corrective Action is recommended for the site

{pending the results of groundwater sampling after free product removal.

TTNUS/TAL-99-092/0124-5.4 ES-2 CTO 0088
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1.0 INTRODUCTION

Site 18 is a closed underground storage tank (UST) system which stored waste oil from an oil/water
separator located adjacent to the auxillary boiler house at Building 123 at the Charleston Naval Complex
{CNC), Zone G, in Charieston, South Carolina. Site 19 is a closed aboveground storage tank {AST)
system which supplied fuel oil to the boilers of Building 123 at the Charleston Naval Complex (CNC),
Zone G, in Charleston, South Carolina, This Rapid Assessment (RA) for the two adjoining sites was
performed by Tetra Tech NUS, Inc.'s (TtNUS’s) Tallahassee, Florida, office, located at 1401 Oven Park
Drive, Suite 102, Tallahassee, Fiorida 32312 (telephone number 850-385-9899) on behalf of the U.S.
Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command {NAVFAC), 2155 Eagle
Drive, North Charleston, South Caroiina 23406 (telephone number 843-820-7307). Authorization to
conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTQ) 0088. The RA was
performed under the direction of the South Carclina Department of Health and Environmental Control's
{SCDHEC’s) Rapid Assessment Plan approval letter dated November 4, 1998,

Fieldwork necessary to complete the RA for Site 18 and Site 19 was performed from April 27 to

September 9, 1989, by TINUS.

11 SITE DESCRIPTION

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County,
South Carolina, as shown on Figure 1. This installation consists of two major areas: an undeveloped
dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a
developed area on the west bank of the Cooper River. The developed portion of the base is on the
peninsula bounded on the

west by

-

H I Thro oib =Y
he Ashley River and on the east by the Cooper River. The site is

located within the developed portion of the base as shown on Figure 2.
The area surrounding CNC is "mature urban,” having long been developed with commercial, industrial,

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to

the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and

Building 123 was used as a boiler house that supplied steam to ships and parts of the Naval base. It was

constructed in 1977 on previously undeveloped land. UST 123 was a 1,000-gallon steel tank which

TTNUS/TAL-98-092/0124-5.4 1-1 CTO 0088
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stored waste oil from an oil/water separator. The UST was installed in 1977 and was an underground

tank placed directly into the soil.

The UST was located on the north side of Building 123 (Figure 3). It is unknown when the UST system
was last in operation [Supervisor of Ship Building, Conversion and Repair, United States Nawvy,
Portsmouth, Virginia, Environmental Detachment Charieston (SPORTENDETCHASN), 1998].

AST 3909 was a 200,000-gallon capacity, steel fuel oil tank which supplied fuel oil to the auxillary boiler in
Building 123. The AST was installed in 1964 on a concrete foundation filled with 18 inches of sand. The
AST was located approximately 160 feet east of Building 123. It is unknown when the AST system was
last in operation [Supervisor of Ship Building, Conversion and Repair, United States Navy, Portsmouth,
Virginia, Environmental Detachment Charleston (SPORTENDETCHASN), 1998].

1.2 SITE HISTORY

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer
was assigned duty in carly 1902, Subsequently, buildings and a dry dock were constructed in the Naval
Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power
plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet
vessels in 1910. World War | brought about an expansion of the yards, facilities, land area, and work
force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs
and cother services to the fleet. In 1933, building activity had increased principally in construction of
several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities
and a much larger work force. In 1943 civilian work force peaked with aimost 25,000 employees divided
among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare

P -

submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshal), Inc. (E/A&H), 1996],

snips and personnel. Laier in the decade, the facility became a major home port for combat shine and

In 1993, major cuts in defense spending, as a result in part to the end of the Cold War, caused CNC to be
added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act
{BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996).
With the scheduled closure of the base, operations were scaled back and environmentsl cleanup
proceeded to make the property available for redevelopment after closure. As part of the environmental
cleanup process, the UST at Building 123 was removed and a tank closure completed on June 20, 1996.

The AST at Building 123 was removed and the tank closure was completed on February 6, 1998.

TTNUS/TAL-99-092/0124-5.4 1-2 CTO 0088
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UST 123 and AST 3909 were removed, cleaned, and recycled as scrap metal. At the time of the UST and
AST removals, no corrosion, pitting, or holes were found in the tanks. The UST and AST system piping
was constructed of steel and ran from the UST and AST to Building 123. The piping from the UST and
the AST to the building were removed during the closure (SPORTENDETCHASN, 1998).

During the removal of the tanks, petroleum contamination and/or odors were identified in excavated soils
and in soil samples collected during the tank removal. The Underground Storage Tank Assessment
Reports for UST 123 and AST 3909 are included in Appendix A.

1.3 RECEPTOR SURVEY RESULTS

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for
petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within
250 feet of the former Building 123 study area. Specific information concerning the depth of utilities below
land surface is currently unavailable. However, according to facility personnel, utility lines are typically
located approximately 2 to 6 feet below land surface {bls) (SPORTENVDETCHASN, 1999). The following
utility receptors were located.

= Sanitary sewer, water utility: Sanitary sewer lines run parallel to Hobson Avenue and the shore of the
Cooper River. The sanitary sewer lines servicing Building 123 run along the west side of the building
with an auxillary line which exits from the north side of the building. These lines connect with the lines
along Hobson Avenue and the Cooper River. The sanitary sewer lines that run along the Cooper
River pass within 75 feet of the north side of AST 3909. Water lines run parallel with Hobson Avenue
and along the piers extending into the Cooper River. The water lines enter Building 123 on the south
and west sides of the building. The water line along the west side of Building 123 extends from the
lines along Hobson Avenue to the piers. The nearest lines are the water and sanitary sewer lines

which enter and exit the west side of Building 123.

« Electrical utility, gas utility, compressed air utility, saltwater utility: Subsurface electrical lines run
parallel to the shore of the Cooper River, approximately 100 feet north of Building 123. The
subsurface electrical line connects to overhead utility line located northeast of Building 123. No gas
utilities were identified within 250 feet of UST 123. Compressed air utilities originate from primary
lines which run parallel to the shore of the Cooper River, approximately 80 feet north of Building 123.

Feeder lines connect this compressed air main with Building 123 along the north side of the building.

TTNUS/TAL-99-092/0124-5.4 1-3 CTO 0088
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Salt water lines run parallel to the shore of the Cooper River, approximately 35 feet north of Building
123

According to the Final RCRA Facility Investigation Report for Zone G (E/A&H, 1996) a survey of
groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water Resources
Commission to ascertain the extent of any shallow groundwater usage. Results of the water use
investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located within a
4-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous
monitoring wells are located within 1,000 feet of the site. The nearest surface water body to UST 123 and

AST 3909 is the Cooper River located approximately 150 feet to the northeast.

There are no city, county, or state zoning crdinances as the property (CNC} is currently owned by the
federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV
Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carclina 29406
{telephone number 843-820-7307).

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY

CNC is located in Charleston County, Scuth Caroling, in the Lower South Carolina Coastal Plain
Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed
by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South
Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (E/A&H, 1996).

The
1

voln
I~

geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and
aer sediments thicken seaward and are underlain by older igneous and metamorphic basement rock.
Surface exposures consist of Recent or Pleistocene sands, silts, and clays of high organic content
referred to as the Wando Formation (E/A&H, 1996). Underlying the Wando Formation, increasing with
age, are the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is
comprised of the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular
importance in the Cooper Group is the Ashiey Formation, which was formerly referred to as the Cooper
t regional geglegic literature. In more recent neologic nomenclature, the name “Cooper” has
been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy
phosphoric limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity

of Charleston is encountered at a depth of approximately 30 to 70 feet bls.

TTNUS/TAL-99-092/0124-5.4 14 CTO 0088
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The top of the Ashley Formation has been reported to be associated with an erosional basin and the

entire Cooper Unit, including the Ashley Formation, is indicated to be approximately 300 feet thick
(E/A&H, 1996).

Groundwater occurs under water table or poorly confined conditions within the recent or Pleistocene
deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is
generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per
minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow
depths (E/A&H, 1996).

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most
locales, its sandy, finely granular limestone produces little or no water, but instead acts as confining
material causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee
are usually less than 300 gprn (E/A&H, 1996).

TTNUS/TAL-99-092/Q124-5 4 1-5 CTO 0088
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2.0 ASSESSMENT INFORMATION

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY
2141 Site Geology

Five direct push soil borings (CNC18-B01 through CNC18-B05) were advanced at Site 18 under the
supervision of a TtNUS geologist between April 27 and April 29, 1999 (Figure 3). These borings ranged in
depth from 6 to 30 feet bls and provided soil samples to characterize the subsurface lithology. On July
25, 1999, two shallow monitoring wells {CNC18-MWO01 through CNC18-MW02) were installed to a depth
of 12 feet bls. Soil grab samples were collected during installation to describe the subsurface lithology.
From August 8 to 9, 1999, a vertical delineation monitoring well (CNC18-MW-03D) was installed to 33 feet
bis. During the direct push and drilling processes, lithologic samples were collected using split-spoon
samplers to characterize the subsurface lithology to a depth of 38 feet bls.

Twenty-six direct push soil borings (CNC19-B01 through CNC19-B26) were advanced at Site 19 under
the supervision of a TtNUS geologist between April 27 and May 27, 1999 (Figure 3). These borings
ranged in depth from 2 to 28 feet bis and provided soil samples to characterize the subsurface lithology.
On June 28, 1999, five shallow monitoring wells (CNC19-MWO01 through CNC19-MWO05) were installed to
a depth of 12.5 to 13.5 feet bls. Grab soil samples were collected during installation to describe the

subsurface lithology. No vertical delineation monitoring well was installed.

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil generally
consists of interlayers of light brown to gray sandy silt and silty sand near the surface. Dark-gray to black
silty sand and clay were encountered in samples from approximately 2 to 28 feet bls (Figure 4 and

Figure 5). Boring logs are presented in Appendix B.

21.2 Site Hydrogeology

Seven shallow water table monitoring wells, CNC18-MW01, CNC18-MW02, CNC19-MWO1,
CNC19-MWO02, CNC19-MWO03, CNC18-MW04, and CNC19-MWO05, and one deep vertical delineation
monitoring well, CNC18-MWO032D, were installed as part of this RA investigation (Figure 3). The shallow
monitoring wells were completed to a depth of 12.5 to 13.5 feet bls. Each shallow monitoring well was
completed using 10 feet of 2-inch diameter, 0.01-inch machine-slotted Schedule 40 polyvinyl chloride
(PVC) screen that bracketed the water table.

TTNUS/TAL-99-092/0124-5.4 2-1 CTO 0088
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Monitoring well CNC18-MWO03D was completed as Type Ill monitoring well with 6-inch-diameter PVC
surface casing grouted to a depth of 24 feet bls. After the grout for the surface casing cured for 24 hours,
the bore hole for CNC18-MWO03D was advanced to a depth of 33 feet. A 2-inch-diameter PVC monitoring
well was installed in each well with a 5-foot, 0.01-inch machine-slotted PVC screen. Well construction
logs for the RA monitoring wells are presented in Appendix B. At the completion of the well installations,
a South Carolina registered professional surveyor surveyed each monitoring well location and the top of

casing elevation.

Three temporary, small diameter, PVC piezometers, CNC19-P02, CNC19-P03, and CNC19-P04 were
1-1/4-inch-diameter Schedule 80 PVC threaded casing and well screen. The screen section of the
piezometer was installed to bracket the water table. The piezometers were completed with a 10-foot
screen section installed from 2 to 10 feet bls. Water level data from the piezometers indicated a westward

groundwater flow direction across the sites.

Groundwater in shailow wells at Site 18 and Site 19 was encountered at depths ranging from
approximately 2.8 to 6.2 feet bls during the RA investigation. The recorded water-level data collected
during the RA are presented in Table 1. Groundwater elevation measurements were recorded from the
site monitoring wells on September 9, 1999. Figure 6 presents the groundwater potentiometric surface
recorded during the field event on September 9, 1999. The potentiometric surface map depicts a

groundwater trough extending from east to west across the site.

As part of the Final RCRA Facility investigation Report for Zone G (E/A&H, 1996), a tida! influence
investigation was conducted. The objective of the investigation was to provide long-term water level
monitaring to determine the effects of the tida! fluctuation on wells and groundwater flow throughout Zone
G. During the tidal study, water levels were recorded in 32 wells throughout Zone G over a period of one
day. Measurements were recorded every hour using data loggers. The 1-day period spanned one high
tide and one low tide cycle.

Resuits of the tidal survey identified the maximum fluctuation in shallow monitoring wells to be as much as

L

3.64 feet with a typical varia iess than 0.5-feet. Additionaily, monitoring weiis iocated closer to the
tidal source were more influenced by tidal changes than wells on the peninsula. The wells located in the
study area exhibited tidal fluctuations of 0.2 to 1.16 feet. The heterogeneity of the aquifer material may

limit or accentuate the tidal response in some wells.

TTNUS/TAL-99-082/0124-5.4 2-2 CTO 0088
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The report concluded that the minimal fluctuations in the groundwater levels were not expected to play a
significant role in directing contaminant transport in any direction other than that determined by the

prevailing natural groundwater gradient (E/A&H, 1996).

2.2 ASSESSMENT RESULTS

Five soil borings were completed as part of the screening portion of the soil investigation at Site 18. Five
soil borings were completed to collect soil samples for analysis at a fixed base laboratory to confirm the
Chemicals of Concern (CoC). Twenty-six soil borings were completed as part of the screening portion of
the soil investigation at Site 19. Seven soil borings were completed to collect soil samples for analysis at
a fixed base laboratory to confirm the Chemicals of Concermn (CoC}). The scil borings for screening
evaluation were completed using a Direct Push Technology (DPT) rig. Samples were collected to
evaluate subsurface soil vapors, soil contaminant concentration (via a mobile laboratory), and
groundwater contaminant concentrations (via a mobile laboratory). The soil samples were collected from
a maximum depth of 6 feet bls. The soil and groundwater samples collected for mobile laboratory
screening were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), naphthalene, and

diesel range organics.

Soil samples for CoC evaluation were collected on May 4, May 13, May 14, and May 17, 1999 and
analyzed for BTEX and naphthalene using U.S. Environmental Protection Agency (USEPA) Method
82608, polynuclear aromatic hydrocarbons (PAHS) and naphthalene using USEPA Method 8070C, and
total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071A. One sample from each
site was collected for grain size determination using sieve and hydrometer analysis, one sample was
collected for Target Analyte List (TAL) Metals, and one sample was collected for analysis of Total
Combustible Crganics {TCQO). The sample collection was conducted in accordance with the SCDHEC
guidance document Standard Limited Assessment {June 1897) lithologic logs for each soil boring are

presented in Appendix B. The soil boring locations are shown on Figure 3 and the assessment results are

presented in Section 2.3.1.

Each piezometer and monitoring well was checked for free-phase floating product (free product) prior to

sampling. Approximately 3.1 feet of free product was detected in existing monitoring well FDSD1A on

Horin arolle Ar mia
ther monitori lls or piezometers.

T

September 9, 1099, Free product was not detected in t

pter uct was not detecte

]
©
@
-
o,
o

TTNUS/TAL-99-092/0124-5.4 2-3 CTO o088



Rev.0
11/30/99

A comprehensive groundwater monitoring event was conducted between August 6 and September 9,
1999. Groundwater sampling was conducted using a peristaltic pump and low flow, quiescent techniques.
The monitoring wells were sampled in accordance with SCDHEC's guidance document South Carolina
Risk-Based Corrective Action for Petroleum Releases (January 1898). Each well was purged of three to
six well volumes or until water quality parameters of pH, temperature, and conductivity stabilized. The
field data sheets are included in Appendix C. A summary of the field parameter measurements is
presented in Table 2. Groundwater samples were analyzed for BTEX and MTBE using USEPA Method
8260 and PAHs using USEPA Method 8270,

Two of the groundwater samples from each site were also analyzed for the following natural attenuation
parameters: dissolved oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese,
nitrogen/nitrate, sulfate, and methane. Groundwater natural attenuation data are summarized on Table 3.

23 FIELD SCREENING ASSESSMENT

2341 Soil Vapor Assessment

Five soil borings were completed to evaluate for soil vapors as part of the soil screening assessment at
Site 18. Thirty-two soil borings were completed to evaluate soil vapors as part of the soil screening
assessment at Site 19. Organic vapor analyzer (OVA) headspace measurements were recorded at 1-foot
intervals from ground surface to the top of the water table. Table 4 summarizes the soil vapor screening

results. Figure 3 presents the soil boring locations.

Soil vapor concentrations ranged from non detect to 100 parts per million (ppm) at Site 18. Soil vapor
concentrations ranged from non detect to 123 ppm at Site 19. Soil samples from 25 out of the 35 total soil
boring iocations at both sites coniained vapor concenirations less than 50 ppm.  Scil samples from six
soil boring locations contained vapor concentrations ranging between 50 to 100 ppm. Soil samples from
four soil boring locations contained vapor concentrations ranging from 100 to 123 ppm. The highest soil

vapor concentrations were detected near and at the water table at sample depths of 3 to 7 feet bis.
The soil vapor assessment was used as a screening method to assist in identifying locations for collection

of soil samples and groundwater monitoring weiis. Soil sampie and monitoring well locations were

determined, in part, based on these data.
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2.3.2 Soil Mobile Laboratory Resuits

One soil sample was collected from each soil boring at Site 18, and one soil sample was collected from
each of twenty borings at Site 19. The soil samples were analyzed in a mobile laboratory for BTEX,
naphthalene, and diesel range organics using USEPA Method 8260. The soii samples were selected
based on the soil vapor screening results with the additional criterion that the samples originate in the
vadose zone above the water table. Table 5 presents a summary of the analytical data from the mobile
laboratory.

BTEX constituents were reported below detection limits in all samples from Site 1B with the exception of
9.6 ug/L of total xylenes (CNC18-B04). BTEX constituents were reported below detection limits in all
samples from Site 19 with the exception of 5.6 ug/L of total xylenes (CNC19-B08).

Naphthalene was detected in two of five samples at Site 18; the maximum concentration was 29 ug/L
(CNC18-B03). Naphthalene was detected in 8 of 17 soil samples analyzed at Site 19; concentrations
ranged from 27 to 1300 ug/kg with the maximum detected at CNC19-B16. Diesel range organics were not
detected at Site 18; however, they were detected in 10 of 18 samples analvzed at Site 19 at a maximum
concentration of 300 mg/kg (CNC19-B11). The petroleum constituents identified in the mobile iaboratory

samples correlate with the boring locations where the highest soil vapor concentrations were detected.
The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for
collection of soil samples for fixed base laboratory analysis and localions for groundwater monitoring

wells. Soil sample and monitoring well locations were determined in part based on these data.

2.3.3 Groundwater Mobile Laboratory Results

Groundwater samples were collected from five soil borings at Site 18. Groundwater samples were
collected from twenty soil borings at Site 19. Each groundwater sample was analyzed using a mobile
jaboratory for BTEX, naphthalene, and diesel range organics using USEPA Method 8260. Table 6

presents a summary of the analytical data from the mobile laboratory.

As indicated in Table 8 RTEX constituents were not detected in any of the mobile laboratory groundwater
samples at Site 18. BTEX was detected in 9 of the 20 samples analyzed from Site 18. The maximum
concentrations of benzene, ethylbenzene, and total xylenes were 32, 4.2, and 4.7 ug/L, respectively, were
found at CNC19-B16; toluene was not detected.
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Naphthalene was detected in three of five samples from Site 18 at concentrations ranging from 6.4 ppb to
23 ppb. Naphthalene was detected in 13 of 19 samples at Site 19 with concentrations ranging from 3.1 to
1900 ug/L; the highest concentrations were found at borings CNC19-B13, -B16, and B-21. Diesel range
organics were detected in only one sample at Site 18 at a concentration of 0.4 mg/L. Diesel range

organincs were detected in 18 of 19 samples at Site 19 with concentrations ranging from 0.1 to 27 mg/L.

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying

locations for permanent groundwater monitoring welis.

24 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER

2.4.1 Chemicals of Concern in Soil

Five subsurface soil samples were collected from the Site 18 area and seven subsurface soil samples
were collected from the Site 19 area for determination of CoCs. One duplicate sample was also collected
from each site. The soil boring locations are shown on Figure 3, and Table 7 summarizes the CoCs
detected in the soil samples. No CoCs were detected above the laboratory reporting limits in the soil
samples collected from Site 18.

BTEX could not be guantified at or below the scil leaching RBSLs in two samples due to interference from
other compounds. Total xylenes were detected above the laboratory detection and reporting limits but
below the soil leaching RBSLs. Benzo{b)floranthene and chrysene were detected above the laboratory
detection limit but below the soil leaching RBSLs. Naphthalene was detected in excess of the soi
leaching RBSL of 210 ug/kg in soil samples CNC19-B08 (7,250 ug/kg), CNC19-B09 (1,500 ug/kg), and
CNC18-B10 (5,500 ug/kg). The naphthalene concentration of 200 ug/kg detected in soil sample CNC19-
B11 was below the RBSL. The soil leaching RBSL for sandy soil was based on a grain size analysis
completed on sample 16SLB03 indicating a silty sand soil matrix (86% sand, 8% silt, 6% clay). Sail
analytical data sheets and grain size analysis reports are provided in Appendix D, Figure 7 identifies the
areal distribution of benzene and Figure 8 identifies the areal distribution of naphthalene detected in site
soils during soil sampling conducted for the RA.
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Table 8 presents the analytical results for CoCs detected in the groundwater samples. Groundwater
analytical data sheets for the August6 and 10, 1999 and September 9, 1999 field events are presented in
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Appendix D. Figures 9 and 10 illustrate the areal distribution of benzene and naphthalene in groundwater,

respectively, for the combined August and September sampling events.

Naphthalene was the only groundwater CoC detected above laboratory reporting limits in the groundwater
samples collected from Site 18. Naphthalene was detected in groundwater samples collected from
CNC18-MWO02 at 227 micrograms per liter (ug/l), above the RBSL of 10 ug/l.

Benzene and naphthalene constituents were the only groundwater CoCs detected above the laboratory
reporting limits in the groundwater samples collected from Site 19. A benzene concentration of 15 ug/l
was detected/estimated in the groundwater sample from CNC19-MWOD1. This concentration is above the
RBSL of 5 ug/l established for benzene. Naphthalene was detected above the RBSL of 10 ug/l in
groundwater samples collected from CNC19-MWO1 (98 ug/l), CNC19-MWO02 (14 ug/l), CNC19-MwW03
(12 ugfl), and CNC19-MWO04 (157 ug/l).

25 ANALYTICAL DATA

The analytical data from the June 1996 and February 1998 Underground Storage Tank Assessment
Reports for Site 18 and Site 19 are presented in Appendix A. Soil analytical data generated during this
RA are summarized in Table 7. Groundwater analytical data generated during this RA are summarized in
Table 8. The soil and groundwater laboratory analytical data for this RA are included in Appendix D.

2.6 AQUIFER CHARACTERISTICS AND EVALUATION

Groundwater levels were measured from the site monitoring wells on September 9, 1999. The
groundwater flow direction across the site was generally westerly, with local groundwater highs to the
north and south. The distribution of CoCs in groundwater (see Figures 9 and 10) suggests that the
prevailing groundwater flow direction has been north and south, possibly a result of tidal influences. The
western component of the hydraulic gradient provided in the Fuel Distribution System RFI was 0.008 feet
per foot (ft/ft). Based on comparison with the CNC Zone G RFI investigation data, the northerly
component of the site hydraulic gradient (0.0438 ft/ft) was deemed to be foo steep to represent the

prevailing, long-term groundwater flow conditions.

As part of the Fuel Distripution System Contamination Assessment Report (CAR) for Area 1, rising and
falling head slug tests were conducted on six shallow monitoring wells in the immediate vicinity of Site 18
and Site 19 to determine the hydraulic conductivity of the surfical aquifer (E/A&H, 1998). Slug tests were

conducted by instantanecusly adding (falling head) or removing (rising head) a volume (slug) of water
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from the well and measuring the recovering water level with a data logger. A hydraulic conductivity value
was then calculated for the rising head test and for the falling head test. The average hydrauiic
conductivity for each well was determined by calculating the geometric mean of the rising and falling head
values, Because hydraulic conductivity data are lognormally distributed, the geometric mean was

determined to be the most representative measure of central tendency.

The well construction details and boring logs for each well tested during the Fuel Distribution System
RCRA CAR were reviewed to determine which wells were most representative of the conditions present at
Site 18 and Site 19. To make this determination the screened interval and proximity to the site were
evaluated. Based on this evaluation, monitoring wells FDS01A, FDS-01C, and FDS-01D were selected
as the most representative wells. These three wells are located between Building 123 and AST 3909.

The geometric mean of the rising and falling head conductivities for these wells was 3.8 feet per day.

Potential movement of groundwater at the site may be described in terms of transportation by natural flow
system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law, the

average linear velocity of groundwater may be expressed as:

_(KY.,:
V= — |Xi
k n J X1\
where:
V = average velocity
K = hydraulic conductivity = 3.8 f/day
n = volumetric porosity = 0.43
(Based on Qs samples analyzed during the Zone G RCRA Facility Investigation)
i = representative hydraulic gradient measurement = 0.008 fv/ft
therefore:

/d .
=4 1% 0.008 fi/ft

~

V =0.071 ft/day

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 26 feet per
year based on a hydraulic conductivity of 3.8 feet per day, a hydraulic gradient of 0.008 feet per foot, and
a porosity of 43% for sandy soil. Aquifer characterization graphs for the referenced well slug tests are

provided in Appendix E.
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2.7 FATE AND TRANSPORT MODEL DESCRIPTION

The Domenico Model was the fate and transport model used to determine groundwater site-specific target
levels (SSTLs) in the risk analysis. The Domenico dilution/atienuation model is presented in the
SCDHEC guidance document, South Carvlina Risk-Based Corrective Action for Petroleumn Releases
{SCDHEC 1898). This model is very conservative in that it assumes an infinite contaminant mass
condition through which groundwater flows. The model incorporates biclogical decay effects through a
first-order decay process; however, this mechanism was ignored because SCDHEC guidance specifies

that the decay rate must be assumed to be zero if site-specific decay rates have not been determined.

The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet
(2.0 meters) deep; these values are conservative defaults suggested by the American Society for Testing
and Materials (ASTM} Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release
Sites (ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source
area, further compounding the conservatism of the estimate. Because of the existence of free product on-
site, the maximum solubility in equilibrium with fuel oil, calculated using Raoult's Law, was used for the
maximum constituent concentrations. Fuel oil constituents can vary greatly but were assumed for this
investigation to be similar to kerosene, which is typically 44% naphthalene {Conoco, Inc., 1996.
CONCAWE Diesel Fuel/ Kerosene).

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, and the average
fraction of organic carbon in soil {1.34E-05 m/sec, 0.008 ft/ft, and 0.0082 g-C/g-soil, respectively). The
soil bulk density (1.54 g/cm?) and porosity {0.43 cm®/cm®) were determined from the CNC Zone G RFI
investigation data and assumes a soil particle density of 2.7 g/cm®.

The following estimates of dispersivity were used in the Domenico model as given in SCOHEC (1998):

Parameter Estimate

Longitudinal Dispersivity, o, x/10, where x= distance between the point of

exposure and the source or compliance point

Transverse Dispersivity, o, o /3

Vertical Dispersivity, o, o, /20
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2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN

The most recent groundwater-gauging event shows that general groundwater flow was westerly, with local
groundwater highs to the north and south of the study area. Regional flow patterns indicate that
groundwater flow is tidally influenced, with flow to the southwest during incoming tides and flow to the
northeast during outgoing tides. The observed groundwater flow pattern was most likely the result of
variations in subsurface permeability combined with changes in tidal flow. The cument extents of
groundwater impacts are concentrated in the vicinity of CNC18-MWO02, FDS01A, CNC19-MWO01, CNC19-
MW-2, CNC19-MW-3, and CNC19-MW04. Well FDS01A contained free product in the latest monitoring
event. Concentrations of compounds of interest in all other monitoring wells have been non-detect or less

than the reporting limit and greater than the detection limit.

The Domenico model was used to predict the distance at which the leading edge of the plume is
attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay.
This was done by adjusting the time to 10 years (3.15x10° second) and 20 years (6.31x10° second) and
solving for distance (x) by trial and error. The source was assumed to be free product [i.e., the source
concentration was assumed to be that of groundwater in equilibrium with fuel oil (see Section 3.1) for the
entire 10- and 20- year periods]. The distance was changed separately for benzene, toluene, and
naphthalene until the required distance that is necessary for the concentration to attenuate to the RBSLs
was determined. Only the calculated concentrations of benzene, toluene, and naphthalene at the source
{in equilibrium with free product) were greater than their respective RBSLs; therefore, these were the only
chemicals for which plume distances were calculated. The model estimates that after 10 years, the
concentrations of benzene, toluene, and naphthalene will be 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L
(RBSLs) at distances of 140 feet, 63 feet and 22 feet, respectively. Furthermore, after 20 years, the
concentrations of benzene, toluene, and naphthalene are 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L (RBSLs)
at distances of 220 feet, 94 feet, and 43 feet, respectively.

The benzene plume bounds the limits of the toluene and naphthalene plumes also; therefore, separate
figures were not generated for each constituent. The shape of the plume was estimated based on the
modeling predictions and the current plume map for benzene (see Figure 9). The Domenico 10-year and

20-year simulation spreadsheets are presented in Appendix F.
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3.0 TIER 2 EVALUATION

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs

Soil samples were collected from May 4 through May 17, 1999. The samples were analyzed for BTEX
and PAHs including naphthalene. Benzene could not be quantified at or below the RBSL in several
samples due to interference from other compounds. Naphthalene was found at maximum concentrations
above its RBSL for sand-rich soil less than 5 ft above groundwater. The maximum naphthalene
concentration was 7,250 ug/Kg, and its RBSL is 210 ug/Kg.

Groundwater sampling was conducted on August 6 to September 9, 1899. Free product was not detected
in any of the assessment wells, but was detected in existing well FDS-01A. The remaining wells were
sampled and analyzed for BTEX, MTBE, and PAHs including naphthalene. Dectected concentrations of
benzene (15 ug/l} and naphthalene (227 ug/l) exceeded their respective RBSLs of 5 ug/l and 10 ug/l. A
comparison of soil and groundwater maximum concentrations to RBSLs is summarized in Table 9.
However, because free product was detected in the existing well FDS-01A, the theoretical groundwater
concentration in equilibrium with free product based on Raculfs Law {see Appendix F) was calculated for
each of the potential CoCs. These calculated values were used for comparison with RBSLs and for
calculation of SSTLs in the Tier 1 and Tier 2 evaluations, respectively. This analysis showed that the
theoretical concentrations of benzene (313 ug/L), toiuene (4,650 ug/L), and naphthalene {23,350 ug/L)
exceed the groundwater RBSLS; therefore, these CoCs were carried forward into the Tier 2 evaluation.
The theoretical concentrations of ethylbenzene (100 ug/L) and xylenes (794 ug/L) do not exceed the

groundwater RBSLs; therefore, these CoCs were not considered further in the evaluation of groundwater.

3.2 SITE CONCEPTUAL EXPOSURE MODEL

This section focuses on the current and future land use issues concerning the site. Building 123 was
used as a bhoiler house to supply steam to ships and parts of the Navy Base. AST 3909 supplied the fuel
for the boiler. Figure 1 shows that the site is located in and surrounded by the CNC. The area
surrounding CNC is "mature urban,” having long been developed with commercial, industrial, and
residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to the
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future use of the facility is unknown but it is likely to remain a commercial/industrial use area.

The City of Charleston water treatment plants provide drinking water to the site and to the surrounding

properties. The closest surface water body is the Cocper River located less than 200 feet northeast of the
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site. Potable wells and irrigation wells were not identified within 1,000 feet of the site (E/A&H, 1996).
Numerous monitoring wells are located within 1,000 feet of the site (E/A&H, 1996). Groundwater at the
site appears to be affected by tidal variations with some plume migration both to the north and to the south
of well FDS01A that contains free product. The worst case condition considered in the Tier 2 evaluation

(for receptor drinking groundwater) was plume migration towards the Cooper River.

3.3 EXPOSURE PATHWAY ANALYSIS

This section presents the receptor characterizations of the potentially exposed populations in the vicinity
of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC
requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL
concentrations be examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present

the exposure pathway assessments for current and future land use scenarios.

3.31 On-Site Commercial /industrial Worker

An on-site commercial worker is defined as an employee who works in a commercial capacity at the site.
Commercial use of the site in the future is likely; therefore, an on-site commercial worker was considered
as a potential receptor. Incidental ingestion and dermal contact with impacted soil are expected to be
negligible for commercial workers because they are located inside a building and surficial soil was not
impacted above RBSLs. Drinking water at this site is provided by the city; therefore, ingestion of
groundwater is not a complete exposure pathway. The building foundation is assumed to be sufficient to
prevent volatilization from both soil and groundwater into a commercial building, and there is no history of
vapors in the commercial building. It is unlikely that any additional exposure pathways will exist for future

on-site workers; therefore, no complete pathways exist for either current or future commercial workers.

3.3.2 On-Site Visitor

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors
would have the same exposure pathways as commercial workers, but their exposure duration would be
much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical

intake wouid not drive risk or cieanup levels ai the site.
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3.3.3 On-Site Construction Worker

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or
around the site, particularly in the area of subsurface utilities. On-site construction workers could be
exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact
with soil, and incidental ingestion of soil. On-site construction warkers could be exposed to constituents in
groundwater by the following pathways: inhalation of volatiles from groundwater, dermal contact with
groundwater, and incidental ingestion of groundwater. Ultilities lie in the immediate vicinity of the impacted

area, and this pathway was considered for soil and groundwater exposure to a utility worker.

3.34 On-Site Resident

An on-site resident is defined as any person making his or her home at the site. This site is expected to
remain a commercial/industrial facility; therefore, the on-site resident receptor was not considered further.

3.3.5 Off-Site Resident

An off-site resident is defined as any person making his or her home near the site. This receptor's
location is either an actual current residence near the site or is a vacant lot or property on which a
residence could be built. The site is located in an area that will likely remain commercial/industrial;
therefore, this potential receptor was not considered further.

3.36 Surface Water

The Cooper River is located less than 200 feet northeast of the site. This exposure pathway was

therefore considered for ingestion of surface water.

34 IDENTIFICATION OF DATA REQUIREMENTS

MNo additional data are required to calculate site specific target levels (SSTLs) for the site.
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3.5 SITE-SPECIFIC TARGET LEVELS

The concentration of benzene in soil could not be quantified at or below the RBSLs for leaching to
groundwater, and the concentration of naphthalene in soil exceeded the RBSLs for leaching to
groundwater. In addition, the concentrations of benzene and naphthalene in groundwater exceeded

RBSLs for groundwater ingestion; therefore, further evaluation was necessary.

3.51 SSTLs for the Construction Worker — (Soil)

The only identified future potential receptor for the soil pathway is the construction {utility) worker during
digging or trenching activities. To evaluate this pathway, site soil concentrations were compared with
RBSLs for ingestion or dermal contact with surficial soil. {Surficial soil was not impacted at the site;
however, for the construction worker pathway, exposure to subsurface soil is evaluated as surface soil

because the worker is expected to have direct contact with the subsurface soil.)

Compound Of | Maximum Concentration | RBSL For Ingestion Or Dermal Contact With Exceed
Concern {mg/Kg) Soii - Commercial (mg/Kg) RBSL
Benzene 09 200 No
Naphthalene 7.250 41,000 No

As shown in the above table, the maximum soil benzene and naphthalene concentrations do not exceed

the applicable RBSLs, therefore, a construction/industrial worker is not considered at risk.

3.5.2 SSTLs for the Construction Worker — (Groundwater)

Groundwater RBSLs provided by SCDHEC are for ingestion only, therelore, RBSLs were calculated for
the additional pathways of dermal contact, incidental ingestion, and inhalation of vapors. A target cancer
risk of 1 x 10 and a target hazard quotient of 1 were used in the calculations. Standard defaults were
used when available and applicable to a construction worker. When no standard parameters were
available, conservative assumptions were used. Where possible, site-specific parameters were used for
site conditions. For all pathways, the exposure frequency was assumed to be 90 days/year and the
exposure duration was assumed to be 1 year. These assumptions were considered conservative based

onh the nature of utility work.

The dermal contact RBSLs were calculated using the procedures in Risk Assessment Guidance for

Superfund, Volume |: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk
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Assessment, Interim Guidance (EFPA Peer Consultation Workshop Draft 1998). Based on expected limited
contact with groundwater, the event frequency was assumed to be 1 event/day and the event duration
was assumed to be one hour/event. The skin surface area available for contact was 4500 cm?, based on

one-fourth the skin surface area given in the risk assessment guidance document for a swimming adult.

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance
for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), EPA/540/1-89/002 (EPA 1989).
An incidental ingestion rate of 0.01 L/day was assumed based on a fraction (12.5%) of the incidental
ingestion rate for a wading adult (0.01 Lthr), considered for an 8-hour work day. The incidental ingestion
rate for wading adults is given in Supplemental Guidance to RAGS: Region IV Bulleting, Human Health
Risk Assessment (EPA Region 4 1995).

Utility lines in the area are typically 2 to 6 feet deep. The depth to groundwater at the site is shaliow
enough that exposure to a worker in a utility trench is considered a complete pathway. It was assumed
that a construction worker might be exposed to chemicals volatilizing from standing groundwater. The

inhalation RBSLs were calculated using Henry's Law:

RBSLWATER = RBSLMRIH
Where H = Henry's Law constant [mg/L-air/mg/L-water]
The RBSL.g for each chemical was calculated using the equation given in the American Society for

Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied to Petroleum
Release Sites, Designation E 1739-95e1 (1997). SCDHEC values were used for Henry's Law constants,

The minimum RBSL for the three pathways was chosen as the RBSL for the construction worker. The
following table shows the calculated RBSLs for each pathway along with the selected (minimum) RBSL:

Chemical | Dermal | Incidental | Inhalation SSTL Maximum .
of RBSL |Ingestion| RBSL | (Min.RBSL |Concentration| 'Icoretical |Exceeds
Concern | (mgiL) RBSL {mg/L) for In Source SSTLs
{mg/L) Construction | Groundwater .
Worker) (mgiL) Concentration |(Yes/No)
{mg/L) {mg/L) @
Benzene 0.85 68.52 015 0.15 0.003J 0.312 Yes
Toluene 2398 | 5677.78 538 5.38 <0.005 4.646 No
Naphthalene | 1.63 1135.56 263 1.63 0.227 23.346 Yes

(a) Calculated for free product using Raoult's Law (see Appendix F).
Appendix F provides the parameters and results of the RBSL and SSTL calculations.
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The above comparison shows that the calculated theoretical concentrations of CoCs in groundwater,

assuming equilibrium with free product, exceed the SSTLs for both benzene and naphthalene,

3.5.3 SSTLs Protective of Surface Water

SSTLs were developed which would protect the Cooper River should discharge of impacted groundwater
occur. The Domenico model as described in Section 2.7 was used to determine the groundwater SSTLs
for benzene, toluene, and naphthalene under steady state conditions. The fate and transport parameters
used in the model are provided in Appendix F. For this analysis the groundwater flow is considered to be

northeast toward the Cooper River, approximately 200 feet from the site.

Because free product is present, dissolved hydrocarbon concentrations at FDS01A were assumed to be
the concentration of each compound in equilibrium with fuel oil, calculated using Raoult's Law. These
concentrations were used in the Domenico model as the source concentrations. The distance from
FDS01A to the Cooper River (Figure 1), which is the nearest point of exposure (other than a construction
worker) was estimated at 200 feet. Using the values for the ingestion RBSLs (0.005 mg/L for benzene, 1
exposure (POE), the SSTLs at FDSD1A
were calculated and compared with the calculated source concentrations at FDS01A. The SSTLs at the
compliance well {CNC12-01C} were also calculated using the groundwater ingestion RBSLs at the point

of exposure.

The distance from the selected compliance well to the point of exposure was estimated to be
approximately 150 feet. Based on the groundwater flow velocity, this well is located greater than 1-years

travel time upgradient of the PCE (i.e., the Cooper River). Groundwater SSTLs were determined to be:

Chemical Scurce |Compliance Maximum Theoretical Exceeds
Of SSTL Point SSTL | Concentration
Concern {mg/L) (mg/L) In Source SSTLs
Groundwater Concentration |(Yes/No)
(mgfL)
(mgiL) @
Benzene 0.053 0.031 0.003J 0.313 Yes
Toluene 106 6.2 <0.005 4.646 No
Naphthalene 0.106 0.062 0.227 23.346 Yes

(a) Calculated for free product using Raoult's Law (see Appendix F).

Appendix F provides the parameters and resuits of the RBSL and SSTL. calculations.
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The above comparison shows that the theoretical source concentration for benzene and naphthalene,
assuming equilibrium with free product, exceeds the SSTLs that are protective of the Cooper River based

on ingestion of the surface water.

3.54 Soil Leaching Pathway

The maximum benzene concentration exceeding the RBSLs found in soil was <0.9 mg/kg. The maximum
naphthalene concentration exceeding the RBSLs found in soil was 7.25 mg/kg. The SCDHEC Soil
Leachability Model was used to calculate SSTLs for benzene and naphthalene. Site specific parameters
were input when available, otherwise values were estimated from the charts on page C2 through C5 of the
SCDHEC Risk-Based Corrective Action Guidance for Petroleum releases, January 5, 1998. The minimum
calculated groundwater RBSLs for construction worker exposure (e.g., 0.15 mg/L benzene, 1.63 mg/L for

naphthalene, see Section 3.5.2) were used as the groundwater target levels. The results are summarized

below:
Chemical of Concern Maximum Soil Leaching Exceeds
Concentration in Soil SSTL SSTLs
(mg/kg} {mg/kg) {Yes/No)
Benzene <0.9 0.975 No
Naphthaiene 7.250 183.89 No

As shown above, the maximum soil concentrations of benzene (<0.9 mg/kg) and naphthalene
{7.25 mg/kg) found during the site assessment do not exceed the caiculated SSTLs for benzene and
naphthalene {0.975 mg/kg and 183.89 mg/kg, respectively). Therefore, the construction worker is not at

risk if exposed to groundwater impacted by sail leaching.

3.6 RECOMMENDATIONS

The extent of hydrocarbon impact to soil has been delineated. The only potential receptor identified was
the on-site construction worker who might contact subsurface soil. However, the maximum soil

concentrations of all CoCs do not exceed their respective RBSLs for ingestion and dermal contacl.

The northward extent of the groundwater plume has not been delineated. The modeling (see Seclion 2.8)
indicates that if the release is less than 20 years old that the plume will not have reached the Cooper
River and the river has not been impacted by CoCs presently found at the source area. No current or

future drinking water receptors were identified for the site.
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The theoretical concentrations of benzene and naphthalene in groundwater, assuming equilibration with
free product, were found to exceed the SSTLs for the construction worker and for the Cooper River {Table
12). Because the SSTLs are exceeded, removal of free product will be necessary to protect the identified
receptors. However, the concentrations of CoCs detected in groundwater to date (see Table 12) indicate
that once free product is removed, only the concentration of naphthalene in groundwater will slightly
exceed the SSTLs for the Cooper River which is located approximately 200 feet to the north. Therefore,
foliowing free product removal, an Intrinsic Corrective Action is recommended for the site (pending the

results of groundwater sampling after free product removal).
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TABLE 1

GROUNDWATER ELEVATIONS

SITE 18, BUILDING 123 and SITE 19, AST 3909

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 1
Well # Total Depth Tgfe:;tgi?gg Mezztjr od 5\;‘::;,1: Pt::gtt:;lt,oﬂ Th!:::r::euscst # GE:S::::;N
of Well, ft (MSL) (BTOC) (BTOC) ' (MSL)
FDSO1A 13.0 975 9/9/99 9.15 6.05 3.10 3.14
FDS01B 13.0 7.69 9/9/99 4.21 ND ND 348
FDS01C 13.0 9.30 9/9/99 6.00 ND ND 3.30
rDs81D 13.0 §.46 9/9/99 6.16 ND ND 3.30
FDSO1E 13.0 6.84 9/9/99 4.68 ND ND 2.16
CNC18-MD1 12.0 7.93 9/9/99 468 ND ND 325
CNC18-M02 12.0 6.61 9/9/99 277 ND ND 3.84
CNC18-M03D 33.0 7.59 9/9/99 3.01 ND ND 4.58
CNC19-M01 13.5 8.92 9/9/99 528 ND ND 3.84
CNC19-M02 12.5 7.69 9/9/99 4.15 ND ND 3.54
CNC19-M03 12.5 6.81 9/9/99 3.37 ND NOD 3.44
CNC18-M04 12.5 6.29 9/9/99 2.83 ND ND 346
CNC19-M05 12.5 7.93 9/9/99 4.44 ND ND 3.49
Notes:

MSL - Mean Sea Level
BTOC - Below Top of Casing

NM - Not Measured

ND- No Free Product Detected
ft - Feet




TABLE 2

GROUNDWATER FIELD MEASUREMENTS

SITE 18, BUILDING 123

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Well 1.D. Date Sampled Purge method Volurne (gallons) Temp. (°C) pH (ﬁan: gg;\é'rl:)
CNC18-M01 9/9/99 PP 2.1 255 6.87 1.51
CNC18-M02 9/9/99 PP 1.5 2438 6.96 345

CNC18-M0O3D 9/9/99 PP 53 26.6 7.09 23.20
CNC18-M04 9/9/99 PP 45 27.0 6.89 0.72
FDSO1F 9/9/99 PP 45 26.2 6.93 0.74
Notes:

(°C} - Dagrees Celsius

PP - Peristaltic pump, low flow technique
uMHOS/cm - Micro MHOS per centimerter




TABLE 2 - CONTINUED

GROUNDWATER FIELD MEASUREMENTS
SITE 18, AST 3809

ZONE G, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Well 1.D. Date Sampled Purge methad | Volume (gallons) | Temp. (°C) pH ((; ;n:;csl;\::ny)
CNC19-MWQ1 8/6/99 PP 38 27.0 6.79 2.19
CNC19-Mw02 8/6/99 PP 39 26.2 6.99 448

CNC19-MWO03D 9/9/99 PP 45 26.5 6.64 3.16
CNC19-MW04 9/9/99 PP 53 26.0 6.72 3.53
CNC19-MWO5 9/9/99 PP 4.0 26.8 6.37 4.21
CNC19-MW(Os 9/9/99 PP 1.1 27.2 7.25 1.47

FOS0O1B 9/9/99 PP 3.0 306 6.85 1.04

FOS01C 9/9/99 PP 35 259 6.72 1.72

FDS01D 9/9/99 PP 3.0 27.5 6.98 2.64

Notes:

(°C) - Degrees Celsius
PP - Peristaltic pump, low flow technique
uMHOS/em - Micro MHOS per centimerter



TABLE 3

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 18, BUILDING 123
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Date Dissolved Alkalinity C.arb_on Sulfide | Ferrous Iron Nitrite Manganese Nlt.rogen/ Sulfate | Methane
Well 1.D. Sampled |Oxygen (mgm| tmam | P9 | imgn) (mg/l) tmg/1) (mg/l) e | mame | tame
P Y9 g g ‘mgm g g g g (mg/)* g g
CNC18-MWO1 9/9/99 0.20 276 232 0.22 1.90 0.002 0.5 NA NA NA
FDSO1E 9/9/99 0.30 330 192 0.40 0.04 0.013 0.1 NA NA NA
Notes:

mg/l - Milligrams per liter

ug/l -

Micrograms per liter
E- Estimated Concentration

* Fixed base laboratory analysis
NA = Not analyzed




TABLE 3 - CONTINUED

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 19, AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Date Dissolved Alkalinity Clarh‘on Sulfide | Ferrous Iron| Nitrite | Manganese lt'rogenf Sulfate | Methane
Welll.D. | sampled |Oxygen tmgm| mgm | 2%% | mam | tmgm | tmgm | mam | NI L ame| twem®
p Y9 g g {mg /1) g g ¢} g {mg/l)* g 9
CNC18-MWD3] 9/9/99 0.05 544 306 0.80 2.30 0.000 04 NA NA NA
FDS01D 9/9/99 0.40 550 322 0.48 0.37 0.036 Q.5 NA NA NA
Notes:

mg/l - Milligrams per liter
Micrograms per liter

ugfl -

E- Estimated Concentration
* Fixed base laboratory analysis
NA = Not analyzed




TABLE 4

SUMMARY OF OVA SOIL SCREENING RESULTS

SITE 18, BUILDING 123
ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Sample Location

Sample
Identification

Sample Depth
(feet)

Total Organic Vapor Headspace
Concentration {ppm)

CNC18-B01

185SB0100

1855B0104

CNC18-B02

1855B0201

185SB0202

185SB0203

185580204

1855B0205

1855B0206

1855B0207

CNC18-B03

185SB0301

1855B0302

1858B0303

185SB0304

1855B0305

CNC18-B04

185SB0401

1855B0403

CNC18-B05

1855B0503

w|lw Nl 2N DO AW 2]WO

gmonmmmmmmmﬂﬂmmmmoo

Notes:

OVA - ¢rganic vapor analyzer equipped with a flame ionization detector
PPM - parts per million

ND - not detected




TABLE 4 - CONTINUED

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 18, AST 3909
ZONE G, FORMER CHARLESTON NAVAL COMPLEX

llﬂl‘l"‘l ] ’\ ]

oonin

HARLESTON, SOUTH CAROLINA

Sample Location

Sample
Identification

Sample Depth
(feet)

Total Organic Vapor Headspace
Concentration {ppm)

CNC19-BO1

195SB0101

Not Read

1958B0102

Refusal - concrete

CNC19-B02

1988B0201

195880202

1955B0203

188580204

v

LRI IS 1R8]

19S5B0205

v
[4))
QO

CNC19-B03

195SB0301

19SSB0302

1885B0303

19SSB0304

1955B0305

o n

v
o

CNC19-B04

1958SB0401

1955B04(2

19S5B0403

1885B0404

19SSB0405

CNC19-B05

195SBO501

195580502

195SB0503

19SSB0504

[ Chioh] =
OU‘IU‘IU’ICDOU‘U‘IU'I

1955B0505

v

[e)

CNC19-B08

195SB0601

WIN

1955B0602

1958B0603

1955B0604

19SSB0605

CNC19-B0O7

1988B0701

1858B0702

19SSB0703

195SB0704

19SSB0705

CNC19-BO8

195SB0801

198380802

19SS5B0B03

N
slals(w|w|wlwlwB]S8|w]|w

19SSB0804

1985B0805

ol nlwnlalo|slw| ] 2lolslw| ]2l lw|]aloB]lw|Na]lO AW 2O AN IN] =

v
|
[ ]

Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
PPM - parts per million

ND - not detected



TABLE 4 - CONTINUED

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 19, AST 3209
ZONE G, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Sample Location

Sample
Identification

Sample Depth
(feet)

Total Organic Vapor Headspace
Concentration (ppm)

CNC19-B09

195SB0901

=

195SB0902

7

1955B0903

10

1955B0904

10

1955B0905

>50

CNC18-B10

1958B1001

7

195881002

7

195SB1003

7

195581004

10

18SSB1005

>15

CNC19-B11

195581102

195581104

CNC19-B12

195581201

195581202

195581203

195581204

CNC19-B13

195381301

195SB1303

195581304

CNC19-B14

1955SB1401

195581402

1955B1403

1955B1404

195581405

CNC18-B15

1955B1501

19SSB1502

19S5B1503

CNC19-B16

1955B1601

Elaladal=EF-fals]
1900 10VL

1855B1603

w

1955B1604

CNC19-B17

195SB1701

195581702

195SB1703

19SSB1704

1985B1705

1QQQD18n1
13~ (]

LA =]

195SB1802

195581803

198SB1804

Blwlno]alml bl alB|WN]2WN|2|gh|GR]2 AW 2] B|WN] BN MW =2 Blw M=

—
AN FN N EN N EN FN FN Py -1 R- R =T RST a K=T E=T - K- RE ST Rt B R RS B

Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector

PPM - parts per million




TABLE 4 - CONTINUED

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 19, AST 3909
ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOQUTH CAROLINA
ND - not detected

Sample Sampie Depth |Total Organic Vapor Headspace
Sample Location | ldentification (feet) Concentration {ppm)
CNC19-B19 19SSB1901 1 4
195581902 2 4
195581903 3 4
195581904 4 4
CNC19-B20 1985B2003 3 60
19S5SB2004 4 >120
19SSB2005 5 >50
CNC18-B21 195SB2103 3 10
195SB2104 4 10
198882105 5 5
CNC19-B22 195882201 1 3
195882202 2 3
195582203 3 6
1955B2204 4 10
CNC1i5-B23 1958882301 1 0
195SB2302 2 0
198SB2303 3 0
195SB2304 4 0
CNC19-B24 195SB2401 1 0
1958B2402 2 0
19S55B2403 3 0
195582404 4 0
CNC19-B25 198582501 1 0
1955B2502 2 0
195582504 4 0
CNC19-B26 195SB2602 2 4
Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
PPM - parts per million
ND - not detected



TABLE 5

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL
SITE 18, BUILDING 123

ZONE G, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data (uglkg)™”
Sample Sample Sample | Benzene | Toluene | Ethylbenzene Total Naphthalene | Diesel Range
Location Identification Depth Xylenes Organics
(feet) {mg/ky)
CNC18-B07 | 185FB01-0203 | 2-3 <5.0 <5.0 <5.0 <5.0 <50 <10
CNC18-B02 | 18SFB02-0405 4-5 <50 <5.0 <5.0 <5.0 <5.0 <10
CNC18-B03 | 18SFB03-0405 5-6 <5.0 <5.0 <50 <5.0 29 <10
CNC18-B04 | 18SFBD4-0405 4-5 <5.0 <5.0 <5.0 9.6 13 <10
CNC18-BD5 | 18SFBOK-0809 8-9 <5.0 <50 <5.0 <5.0 <50 <10
NOTES:

™ Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as
less than the instrument detection limit.

ug/kg - micrograms per kilogram, except as noted.
ma/kg - milligrams per kilogram.




TABLE 5 - CONTINUED

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL

SITE 19, BUILDING 3909

ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data (ug/kg) "
Sample Sample Sample ["Benzene | Toluene | Ethylben Total Naphthalene | Diesel Range
Location Identification Depth zene Xylenes Organics
{feet) {mg/kg)
CNC19-B02 | 19SFB02-04086 5-8 <5.0 <5.0 <5.0 <50 <5.0 <10
CNC18-B03 | 19SFB03-0507 56 <5.0 <50 <5.0 <5.0 170 <10
CNC19-B04 | 19SFB04-0304 4.5 <5.0 <5.0 <5.0 <5.0 <5.0 <10
CNC19-B05 | 195FB05-0405 56 <5.0 <50 <5.0 <5.0 <5.0 <10
CNC19-B06 | 19SFB06-0506 56 <5.0 <5.0 <5.0 <5.0 93 55
CNC15-B0&8 | 195FB08-0506 4.5 <5.0 <5.0 <5.0 5.6 460 <10
CNC19-B08™ | 19SFB08-0506 4-5 NA NA NA NA NA <10
CNC19-B0S | 19SFB09-0405 4.5 <5.0 <5.0 <50 <5.0 620 140
CNC19-B10 | 19SFB10-0405 4-5 <5.0 <5.0 <5.0 <5.0 460 44
CNC19-B11 | 19SFB11-0405 45 <50 <5.0 <50 <5.0 700 300
CNC19-B12 | 19SFB12-0304 3-4 <50 <5.0 <5.0 <5.0 <5.0 <10
CNC19-B13 | 19SFB13-0405 34 <50 <50 <5.0 <5.0 <5.0 22
CNC19-B14 | 195FB14-0203 3-4 <50 <5.0 <5.0 <5.0 <5.0 <10
CNC19-B15 | 19SFB15-0203 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 16
CNC19-B15%7 T 19SFB15-0203 3-4 <50 <5.0 <5.0 <& 1) ) MNA
CNC19-B16 | 19SFB16-0203 2-3 <5.0 <5.0 <5.0 <5.0 1300 150
*NC19-B16™ | 19SFB16-0203 2-3 NA NA NA NA NA, 176
wCNC19-B17 | 19SFB17-0405 5-6 <5.0 <50 <5.0 <5.0 <5.0 23
CNC19-B17% | 19SFB17-0405 56 NA NA NA NA NA 24
CNC19-B18 | 195FB18-0304 34 <50 <50 <5.0 <5.0 <5.0 <10
CNC19-B18% | 19SFB18-0304 34 <5.0 <5,0 <5.0 <5.0 <5.0 NA
CNC19-B19 | 19SFB19-0304 3-4 <5.0 <5.0 <5.0 <50 <5.0 <10
CNC19-B20 | 19SFB20-0304 3-4 <5.0 <50 <50 <50 27 <10
CNC19-B21 | 195FB21-0304 3-4 <5.0 <5.0 <5.0 <50 <5.0 <10
CNC19-B22 [ 19SFB22-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 <10
NOTES:

)| aboratory screening data were analyzed using USEPA Method B260. Compounds not detected are reported as

less than the instrument detection limit.

@ Duplicate Sample

ug/kg - micrograms per kilogram, except as noted.

mg/kg - milligrams per kilogram.




TABLE 6

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 18, BUILDING 123
ZONE G, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data ( uglkg)™
Sample Sample Toluene Total Naphthalene | Diesel Rang
Location Identification Benzene Ethylbenzene X Organics
ylenes
{mg/kg)
CNC18-B01 18GFB01-06 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC18-B02 18GFB02-12 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC18-B02"" 18GFB02-12 NA NA NA NA NA <0.1
CNC18-803 18GFB03-08 <1.0 <1.,0 <1.0 <1.0 23 NA
CNC18-B04 18GFB04-09 <1.0 <1.0 <1.0 <1.0 10 04
CNC18-B05 18GFB05-12 <1.0 <1.0 <1.0 <1.0 6.4 NA
NOTES:

" aboratory screening data were analyzed using USEPA Method 8260.

the instrument detection limit.

@ Quplicate sample

ug/kg - micrograms per kilogram, except as noted.
mg/kg - milligrams per kilogram.

NA = Not analyzed

Compounds not detected are reported as less than



TABLE 6 - CONTINUED

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 19, BUILDING 3909
ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data (ugiL)™
Sample Sample Toluene Total Naphthalene Diesel Range
Location Identification Benzene Ethylbenzene Xy Organics
ylenes {mglL)
CNC19-B02 19GFB02-08 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC19-B03 19GFB03-08 <1.0 <1.0 <1.0 3.1 120 3.4
CNC19-B0O4 19GFB04-08 <1.0 <1.0 <1.0 <1.0 58 08
CNC19-B05S 19GFB05-08 <1.0 <1.0 <1.0 <1.0 3.1 0.7
CNC19-B06 19GFB06-08 <1.0 <1.0 1.8 <1.0 14 0.5
CNC19-B07 19GFB07-08 <1.0 <1.0 <1.0 <1.0 36 04
CNC19-B09 19GFB09-09 <1.0 <1.0 <1.0 1.3 130 1.6
CNC19-B10 18GFB10-10 <1.0 <1.0 <1.0 <1.0 22 6.0
CNC19-B11 19GFB11-07 1.5 <1.0 <1.0 <1.0 450 1.4
CNC19-B12 19GFB12-07 <1.0 <1.0 <1.0 <1.0 <1.0 0.2
CNC19-B13 19GFB13-07 6.5 <1.0 <10 2.9 1900 27
CNC19-B13* 19GFB13-07 NA NA NA NA NA 27
CNC19-B14 19GFB14-09 <1.0 <1.0 <1.0 <1.0 15 0.8
CNC19-B14* 18GFB14-09 <1.0 <1.0 <1.0 <1.0 7.9 NA
CNC19-B15 19GFB15-07 <10 <1.0. <1.0 <1.0 <1.0 0.3
CNC19-B16 19GFB168-07 3z <1.0 42 47 1400 2.9
CNC19-B17 19GFB17-11 <1.0 <1.0 <1.0 <1.0 <1.0 0.3
CNC19-B18 19GFB18-09 <1.0 <1.0 <1.0 <1.0 6.2 0.1
CNC19-B19 19GFB19-09 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC19-B20 19GFB20-09 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC19-B21 19GFB21-09 31 <1.0 <1.0 1.9 1600 5.6
CNC15-B22 19GFB22-09 1.5 <1.0 <1.0 <1.0 28 1.2
CNC19-B22" 19GFB22-09 3.3 <1.0 <1.0 <1.0 44 1.1
NQTES:

" Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as less than
the instrument detection limit.

@ puplicate Sample

ug/L - micrograms per liter, except as noted.
mg/L - milligrams per liter.

NA = Not anaiyzed.




TABLE 7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 18, BUILDING 123
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Soil Boring / Benzena Toluene Ethyl- Xylenes Benzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h) Naphthalene
Sample No Sample Date (ugkg) (ug/kg) benzene (total} anthracene fluoranthene fluoranthene (uglkg) anthracene (ug/kg)
' ¢ (ughkg) | (ugkg) (ug/kg) (ugkg) (ugkg) g (ug/kg) ¢
RBSL 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNG18-BO1 /
185LB010203 |  14-May-99 <6 <6 <B <8 < 400 < 400 < 400 < 400 < 400 <6
CNC18-B02 /
185LB020405 14-May-99 <6 <6 <B <B < 460 < 460 < 460 < 460 < 460 <
CNC18-B03 /
18SLB030405 | 4-May-99 <6 <6 <6 <6 < 360 < 360 < 360 < 360 < 360 5W
GNC18-Bp3®
185LBO30506D |  17-May-99 <7 <7 <7 49 <400 <400 < 400 < 400 < 400 3™
CNC18-BD4 /
18SLB040405 | 4-May-99 <6 <6 <H <6 < 360 < 360 < 360 < 360 < 360 <6
CNC18-B05 /
18SLB050406 | 14-May-49 <10 <10 <10 <10 < 530 <530 <530 <530 < 530 <10
CNC18-TL#
1801TLOD103 | 13-May-99 <5 <5 <5 <5 NA NA NA NA NA <5
CNG18-TL¥/
1802TL00Z201 13-May-49 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are in micrograms per kilograms (ug/kg).

NA - Not analyzed

M south Carolina Department of Health and Environmental Contral Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet.
“ Trip blank

® Duplicate sample

& |ndicates the presence of an analyte at a concentration le