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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 44 which includes a
former aboveground storage tank (AST) system 601 for Building NS69 at Charleston Naval Complex
(CNC) Zone H, in North Charleston, South Carolina. The AST provided storage for fuel oil to operate
boilers in Building NS69. The RA was performed under the direction of the South Carolina Department of
Health and Environmental Control (SCDHEC).

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 utility line
areas, to iocate nearby surface water bodies, and to determine surface hydrology and drainage;

e Reviewed the previously prepared Aboveground Storage Tank Assessment Report for AST 601
to determine boring locations and monitoring well placements;

s Conducted site survey to identify utilities and to construct a site plan;

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

» Collected groundwater samples from direct push borings for mobile laboratory screening analysis
for benzene, toluene, ethylbenzene, and total xylenes (BTEX); and diesel range organics;

¢ Installed three temporary piezometers during the direct push investigation,;

e Installed eight shallow permanent monitoring wells (Type II} to approximately 14 feet below land
surface (bls) and a one vertical delineation well (Type Ill) to approximately 36 feet bls;

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

e Collected soil samples for laboratory analysis for BTEX and naphthalene using USEPA Method
8260, PAHs using USEPA Method 8270, total organic carbon (TOC) using USEPA Method 415.1,
total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071, and grain size
analysis using sieve and hydrometer methods; and

» Surveyed monitoring well top of casing elevations and collected depth to groundwater

measurements to evaluate the groundwater flow direction.

TTNUS/TAL-01-047/7912-5.4 ES-1 CTO 0068
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Conclusion

A groundwater sampling event was conducted on November 9-11, 2000. Dissolved naphthalene was
detected in wells CNC44-M01 (260 pg/L) and CNC44-M04 (58.3 pg/L) at concentrations exceeding the
SCDHEC Risk Bésed Screening Level (RBSL) of 10 pg/L. Dissolved benzene was detected in wells
CNC44-M01 (13.7 ug/L) and CNC44-M04 (12.6 ug/L) at concentrations exceeding the RBSL of 5 pg/L.
No CoCs were detected at concentrations exceeding RBSLs in the deep well, CNC44-M07D, adjacent to
CNC44-M01. Other groundwater analyte concentrations were below the RBSL or the laboratory reporting

detection limit.

During March, 2001, two additional monitoring wells were installed. The new wells were sampled on
March 14, 2001 and a round of static water level measurements was made for wells at the site. At this
time CNC44-M04 contained 0.25 feet of free product and CNC44-M01 contained 0.01 feet of free
product.

Eight environmental soil samples and one duplicate sample were collected August 26, 2000, and
analyzed for BTEX and PAHs by a fixed-base laboratory. Soil naphthalene concentrations exceeded
the leaching RBSL in three locations (CNC44-B08, CNC44-B12, and CNC44-B16). The ethylbenzene
concentration at CNC44-B08 and the benzene concentration at CNC44-B03 also exceeded the leaching
RBSL. CNC44-B08 and CNC44-B12 were collected at locations corresponding with the ends of the
former AST, adjacent to the locations of samples collected for the tank closure assessment.

Interference due to elevated levels of TRPH in several samples resulted in higher than normal
detection limits for many analytes. Benzene concentrations in CNC44-B08, CNC44-B12, and
CNC44-B16 are assumed to exceed the leaching RBSL because the laboratory detection limits that -
were reported for these samples exceeded the leaching RBSL. The reported laboratory detection
limits for benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and
dibenzo(a,h)anthracene from most of the soil samples also exceeded the leaching RBSLs and the

concentrations of these PAHs are also assumed to exceed the leaching RBSLs.

Construction worker site-specific target levels (SSTLs) were calculated to evaluate the exposure
pathways for soil and groundwater CoCs. The concentrations of benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, and dibenzo(a,h)anthracene in the soil exceed the SSTLs,
and the estimated concentrations of benzene and naphthalene in groundwater exceed the calculated
SSTLs. These soil and groundwater concentrations may pose a threat to construction workers in nearby

utility trenches.
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Recommendation

Because concentrations in the groundwater and soil exceed the minimum calculated SSTLs protective of

a construction worker in a utility trench, the Author recommends preparing an active Corrective Action

Plan.
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1.0 INTRODUCTION

Site 44 includes the former location of an aboveground storage tank (AST) system identified as AST 601
that was associated with Building NS 69 at the Charleston Naval Complex (CNC), Zone H in North
Charleston, South Carolina. This Rapid Assessment (RA) was performed by the Tetra Tech NUS, Inc.
(TtNUS) Tallahassee, Florida, office located at 1401 Oven Park Drive, Suite 102, Tallahassee, Florida,
32308 (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 Carolina
29406 (telephone number 843-820-7307). Authorization to conduct the RA for the Site was issued by
NAVFAC under Contract Task Order (CTO) 0068. The RA was performed under the direction of the
South Carolina Department of Health and Environmental Control (SCDHEC). TtNUS performed fieldwork
necessary to complete the RA during November 2000 through March 2001.

1.1 SITE DESCRIPTION

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County,
South Carolina (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 the 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 classified as “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 west of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent
properties and structures, vicinity roads, current utilities, and vicinity surface drainage, is included as

Figure 2.

Building NS 69 is a boiler facility providing steam to nearby buildings. AST 601 was a 1,200-gallon steel
tank, which supplied fuel to the boilers. The tank was located in an earthen berm enclosure across
Vesole Street approximately 100 feet from Building NS 69. Buried feed and return lines ran from AST 601
to the northeast corner of Building NS 69 (Figure 2).

TTNUS/TAL-01-047/7912-5.4 1-1 CTO 0068
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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 early 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 fieet
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 other 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 almost 26,000 employees divided
among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare
ships and personnel. Later in the decade, the facility became a major homeport for combatant ships and
submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshall, Inc. (E/A&H), 1996b].

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, 1996b).
With the scheduled closure of the base, operations were scaled back and environmental cleanup
proceeded to make the property available for redevelopment after closure. As part of the environmental
cleanup process, the AST 601 system was removed during July and August 1999.

Between July 16, 1999, and August 30, 1999, AST 601 was removed, cleaned, and recycled as scrap
metal (SPORTENDETCHASN, 2000). At the time of removal, corrosion and pitting of AST 601 was
observed, but no holes were noted. Piping associated with the AST included steel supply and return lines,
which connected the tank to the boilers located in Building NS 69 (Figure 2). The supply and return lines
were reportedly disconnected and blanked in 1998, following a petroleum release adjacent to Building NS
69 suspected to have originated from one or both of the lines (SPORTENDETCHASN, 2000). During the
AST removal, the aboveground piping was removed and the underground portions of the supply and
return lines were capped.

Three soil samples were collected from the vicinity of AST 601, one at each end of the tank and one at the
piping connection to the tank. Stained soil and petroleum odors were noted at the time of sampling. The
samples were transported to a fixed-base laboratory and analyzed for volatile organics [benzene, toluene,
ethylbenzene, and total xylenes (BTEX) plus naphthalene], and polynuclear aromatic hydrocarbons
(PAHs). Due to high laboratory dilution factors, the reporting limits for naphthalene and chrysene were at
concentrations exceeding the risk based screening levels (RBSLs) established by the SCDHEC. Soil
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sampling locations and laboratory data are provided in the Aboveground Storage Tank Assessment
Report for AST 601, which is 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 AST 601 location. Specific information concerning the depth of utilities below land
surface (bls) is currently unavailable. However, according to facility personnel, utility lines are typically
located approximately 2 to 6 feet bls (SPORTENVDETCHASN, 1999). The following utility receptors were
located:

o  Water utility, sanitary sewer utility: A sanitary sewer line originates at the southwest corner of Building
NS 69 and extends to a larger sewer line approximately 200 feet to the west of the building. Two
potable water lines are located within the target area. One potable water line services Building NS 69
and is parallel to the sanitary sewer line previously described. The second potable water line is a
northeast-southwest trending main parallel to Vesole Street and located approximately 50 feet east of
Building NS 69 and 30 feet west of the former AST 601 location.

o Storm sewer utility: Three storm sewer lines are located in the target area. One storm sewer line is
located approximately 50 feet to the south of Building NS 69 and the former location of AST 601 and
is oriented perpendicular to Vesole Street. Storm drain inlets associated with this line are located in
the parking area south of Building NS 69 and at the corner of Vesole Street. A second storm sewer
line is located approximately 150 feet north of Building NS 69 on the western side of Vesole Street.
This line runs perpendicular to the western side of Vesole Street and the inlet is located on Vesole
Street. The third line is located approximately 75 feet to the east of the former location of AST 601
and runs to the northeast, parallel to Register Street, with inlets at corner of Vesole Street and on

Register Street.
o Electrical utility: Electrical service in this area is provided by overhead power lines.

A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility
Investigation Report for Zone | (E/A&H, 1996b). According to this report, 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 shallow groundwater usage. Results of the water-use investigation revealed that
no drinking water wells that utilize the shallow aquifer are located within a 4-mile radius of CNC. No
irrigation wells were identified within 1,000 feet of the site. Numerous monitoring wells are located within

TTNUS/TAL-01-047/7912-5.4 1-3 CTO 0068




Rev.1
07/19/01

1,000 feet of the site. The nearest surface water bodies to AST 601 are the Cooper River located
approximately 1,750 feet to the north and northeast and the wetlands associated with Shipyard Creek,

approximately 1,850 feet to the south.

There are no city, county, or state zoning ordinances for this area of CNC, as the federal government
currently owns the property. Information concerning zoning ordinances was obtained from the SOUTHDIV
Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina 29406
(telephone number 843-820-7307).

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY

CNC is located in Charleston County, South Carolina on the Cooper River side of the Charleston
Peninsula. The peninsula is formed by the confluence of the Cooper and Ashley Rivers. The Charleston
area is part of the Lower South Carolina Coastal Plain Physiographic Province. Topography in the area is
typical of the South Carolina lower coastal plain and is characterized by low-relief plains broken by
meandering streams and rivers, flowing toward the coast past occasional marine terrace escarpments
(E/A&H, 1996b).

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and
younger 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, 1996b). 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 Ashley Formation, which was formerly referred to as the Cooper
Marl in most regional geologic literature. In more recent geologic nomenclature, the name “Cooper” has
been given to a group of formations which includes the Ashley Formation, a pale green to olive-brown,
sandy phosphoric limestone or marl, which is locally muddy and/or sandy. In the Charleston area, the
Ashley Formation is encountered at a depth of approximately 30 to 70 feet bls. 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, 1996b).

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
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depths (E/A&H, 1996b). 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 gpm (E/A&H, 1996b).
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2.0 ASSESSMENT INFORMATION

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY
2.1.1 Site Geology

Twenty-four direct-push-technology (DPT) soil borings were advanced at Site 44 under the supervision of
a TtNUS geologist between August 22-25, 2000 (see Figure 3). Since groundwater was encountered at
shallow depths, soil samples were collected from ground surface to 4 feet bls at most of the sample
locations. During November 2000, six shallow monitoring wells and a vertical delineation well were
installed at the site. The shallow wells were completed with total depths of approximately 12 feet bls and
the vertical delineation well was completed to 35 Feet bls. Based on the sampling results from the first
round of well installations, two additional shallow monitoring wells were installed in March 2001. A general

view of the subsurface lithology is presented in Figures 4 and 5.

Based on lithologic data collected from the soil sampling and monitoring well borings, the subsurface soil
generally consists of fine- to medium-grained sand extending from the ground surface to approximately 4
feet bls. Underlying the sand deposit a dark gray silty, clayey sand was encountered to a depth of about
16 feet bls. Underlying this deposit a dark greenish gray silty clay, which contained thin lenses of sand,
was encountered to a depth of 36 feet bls. Boring logs are presented in Appendix B.

2.1.2 Site Hydrogeology

Three temporary small-diameter PVC piezometers, CNC44-P01 through CNC44-P03, were installed
during the DPT investigation (Figure 6). Each piezometer was constructed of 1-1/4-inch-diameter
Schedule 80 polyvinyl chloride (PVC) threaded casing and 0.01 inch slotted well screen. The piezometers
were completed to a total depth of 12 feet bls, utilizing 10-foot PVC screen sections installed to bracket
the water table. The top-of-casing (TOC) elevations of the piezometers were surveyed by a TtNUS
geologist, using a local reference point as an arbitrary vertical datum. The groundwater elevation data
obtained from the piezometers were used in conjunction with the field screening data to aid in the
placement of permanent monitoring wells. Figure 6 presents the groundwater isocontour surface for
groundwater elevation measurements collected during the preliminary investigation. The temporary
piezometers were abandoned in November 2000 by a South Carolina licensed well driller.

Eight shallow water table monitoring wells, CNC4-M01, CNC44-M02, CNC44-M03, CNC44-M04, CNC44-
MO05, CNC44-M06, CNC44-M08, and CNC36-M09, and one deep vertical delineation monitoring well,
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CNC44-M07D, were installed as part of this RA investigation (see Figure 3). The shallow monitoring wells
were completed to a depth of 12 feet bls. Each shallow monitoring well was completed using 10 feet of 2-
inch diameter, 0.01-inch machine slotted Schedule 40 PVC screen and was designed to bracket the water
table. Monitoring well CNC06-M07D was completed as a Type Ill monitoring well with 6-inch-diameter
PVC surface casing grouted to a depth of 20 feet bls. After the grout for the surface casing cured for 24
hours, the borehole was advanced to a depth of 35 feet and a 2-inch-diameter PVC monitoring well was
installed 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.

Groundwater level measurements collected from the permanent monitoring wells, which were surveyed by
professional surveyors, indicates groundwater generally occurs under unconfined conditions at depths of
approximately 2 to 5 feet bls in the site area. A complete round of groundwater level measurements was
recorded from the available site monitoring wells on November 11, 2000 and on March 13, 2001, and are
presented in Table 1. Figure 7 presents the groundwater isocontour surface for groundwater elevation
measurements collected during the March 13, 2001, field event. Based on the isocontour map, it appears

that groundwater flow is to the northeast, toward the Cooper River.

On March 13, 2001, while collecting a round of water level measurements, free product was detected in
CNC44-M04 and CNC44-M01. Free product samples from each of the wells were collected with a clear
bailer. The free product thickness was measured from the thickness of product in the bailer. The free
product thickness in MO4 was approximately 0.25 feet. Approximately 0.01 feet of product was present in
MO1. Free product had previously not been detected in either of these mbnitoring wells. Product
thickness measurements are summarized on Table 1 and the estimated areal extent of the free product is

depicted on Figure 8.

As part of the Final RFI Report for Zone H (E/A&H, 1996a), a tidal influence investigation was conducted.
The objective of the investigation was to provide long-term water level monitoring to determine the effects
of the tidal fluctuation on wells and groundwater flow throughout Zone H. During the tidal study water
levels were recorded in 19 wells throughout Zone H over 4 days. Measurements were recorded every
hour using data loggers. The 4-day period spanned nine high and nine low tide cycles.

Results of the tidal survey identified a maximum fluctuation in shallow monitoring wells of 1.12 feet with
monitoring wells located closer to the tidal source being more influenced by tidal changes than wells on
the peninsula. The heterogeneity of the aquifer material may limit or accentuate the tidal response in
some wells. Tidal influence from Shipyard Creek appears to be greater than that of the Cooper River
(possibly because of the quay wall along the Cooper River). The report concluded that the minimal
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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 natural groundwater gradient (E/A&H, 1996).

22 ASSESSMENT RESULTS

Twenty four soil borings were completed as part of the site screening portion of the soil investigation at
Site 44. The soil borings for screening evaluation were advanced using a Direct Push Technology (DPT)
rig. Screening 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
and groundwater samples collected for mobile laboratory screening were analyzed for BTEX plus
naphthalene and for diesel range organics. The screening soil samples were collected from a maximum
depth of 3 feet bls. The groundwater samples were collected using a DPT groundwater sampler with a
three-foot long screen deployed near the water table or from temporary piezometers screened from two to
twelve feet installed at three of the soil boring locations. Eight hand auger soil borings were completed at
selected DPT locations to collect soil samples for analysis at a fixed base laboratory to confirm the

presence of chemicals of concern (CoCs).

The eight soil samples collected for fixed base laboratory analysis were analyzed for BTEX and
naphthalene using U.S. Environmental Protection Agency (USEPA) Method 8260, PAHs using USEPA
Method 8270, and metals using USEPA Method 3050B. Two of the samples, from B08 and B16, were
analyzed for total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071. One
background sample was collected at the B-11 location for total organic carbon (TOC) analysis using
USEPA Method 415.1, and grain size analysis using sieve and hydrometer methods. The sample
collection was conducted in accordance with the SCDHEC guidance document Standard Limited
Assessment (June 1997). 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 2.4.1.

A groundwater monitoring event was conducted on November 9-11, 2000. Groundwater sampling was
conducted using a peristaltic pump and low flow, quiescent techniques. The monitoring wells (CNC44-
MO1, CNC44-M02, CNC44-M03, CNC44-M04, CNC44-M05, CNC44-M06, AND CNC44-M07D) were
sampled in accordance with SCDHEC's guidance document South Carolina Risk-Based Corrective Action
for Petroleum Releases (January 1998). 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 naphthalene using USEPA Method 8260, PAHs using USEPA
Method 8270, and metals using USEPA Method 6010B.
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Additional groundwater samples were collected on March 14, 2001, from two newly installed monitoring
wells (CNC44-M08 and CNC44-M09). Sampling procedures and laboratory analytical parameters were
the same as the previous sampling event. The field data sheets are included in Appendix C. A summary

of the field parameter measurements is presented in Table 2.

2.3 FIELD SCREENING ASSESSMENT
2.3.1 Soil Vapor Assessment

Twenty-three soil borings were completed and evaluated for soil vapor concentrations as part of the soil
screening assessment at Site 44. Soil boring B-11 was advanced at the background sample location and
was not screened during the soil vapor assessment. Organic vapor analyzer (OVA) headspace
measurements were recorded at selected intervals to the top of the water table. Table 3 summarizes the
sample depths and soil vapor screening results. Figure 9 presents the results of the soil vapor

assessment.

Soil boring vapor concentrations ranged from not detected to 400 parts per million (ppm). Eight soil
borings contained vapor concentrations exceeding 20 ppm. Three of these borings had soil vapor
concentrations exceeding 100 ppm. The soil vapor assessment was used as a screening method to
assist in identifying locations for collection of soil samples and installation of groundwater monitoring wells.
Soil sample and monitoring well locations were determined, in part, based on these data.

2.3.2 Soil Mobile Laboratory Results

Soil samples were collected from each soil boring for analysis by a mobile laboratory. The samples were
analyzed for BTEX and naphthalene using USEPA Method 8260 and diesel range organics (DRO). The
soil samples were selected based on the AST closure analytical results with the additional criteria that the
samples originate in the vadose zone above the water table. The majority of the soil samples submitted to
the mobile laboratory were collected from the two to three feet bls interval. Where depth to groundwater
was less than three feet, samples were collected from the one to two feet interval or the zero to one feet
interval for analysis. Table 4 presents a summary of the sample depths and the analytical data from the
mobile laboratory. Figure 10 presents the results of the mobile laboratory soil screening.

Petroleum constituents were detected in three of the soil samples analyzed by the mobile laboratory. As
indicated in Table 4, analytical results from the field screening reported benzene and toluene below
detection limits in all borings. Naphthalene, the most commonly detected analyte, was detected in excess
of RBSLs in three locations at concentrations ranging from 400 micrograms per kilogram (ug/kg) to an
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estimated 6,900 #g/kg. DRO was detected at the same three sample locations, at concentrations ranging
from 120 to 600 micrograms per kilogram (mg/kg). Other analytes detected below RBSLs include
ethylbenzene (two locations), xylenes (one location).

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 locations for groundwater monitoring

wells.

2.3.3 Groundwater M_obile Laboratory Results

One groundwater sample was collected from each DPT location and analyzed in a mobile laboratory for
BTEX and naphthalene using USEPA Method 8260 and for DRO. At the majority of the DPT locations,
groundwater samples were collected using a three-foot long groundwater sampler which was advanced to
seven feet bls. Three of the groundwater samples were collected from temporary piezometers installed in
the DPT boring (B07, BO9 and B10). Table 5 presents a summary of the mobile laboratory analytical
results. Figure 11 presents the results of the mobile laboratory groundwater screening.

Analyte concentrations exceeding the detection limits were detected in four locations adjacent to Building
NS 69. Four analytes, benzene, ethylbenzene, xylene, and naphthalene, were detected at concentrations
exceeding the SCDHEC RBSLs. Boring CNC44-B01 contained the maximum concentrations of xylene
(82,000 ug/L), ethylbenzene (3,700 ug/L), and naphthalene (28,000 ug/L). Boring CNC44-B15 had the
only benzene detection, 16.9 ug/L. DRO was reported in four locations at concentrations ranging from 6

milligrams per liter (mg/L) to 63,000 mg/L.

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying
locations for permanent monitoring wells for the collection of groundwater samples for fixed base

laboratory analysis.
24 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER
2.4.1 Chemicals of Concern in Soil

Eight subsurface soil samples (plus one duplicate) were collected by hand auger at Site 44 for fixed base
laboratory analysis. The soil boring locations are shown on Figure 3 and Table 6 summarizes CoC
detection in those samples. Reportable analyte concentrations were detected in samples collected from
six locations (CNC44-B01, CNC44-B02, CNC44-B03, CNC44-B08, CNC44-B12, and CNC44-B16). The
detected analytes exceeding RBSLs and corresponding maximum concentrations are as follows
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e Benzene =9 ug/kg

e Ethylbenzene = 2,050 ug/kg

e Benzo(a)anthracene = 584 (J) ug/kg
e Benzo(b)fluoranthene = 672 (J) yg/kg
» Benzo(k)fluoranthene = 515 (J) pg/kg
e Chrysene = 590 (J) ug/kg,

¢ Naphthalene = 89,040 (J) ug/kg

Analytical results from the soil sample analyses were compared to the SCDHEC leaching RBSLs, since
the leaching RBSLs are lower than the dermal contact/ingestion RBSLs for the CoC at Site 44. The
leaching RBSLs for sand-rich soils were used for this evaluation since the grain size analyses for samples
44S1.B0803 and 44SLB1603 indicated sand percentages above 60% (Appendix D). Figure 12 shows the
areal distribution of CoCs in soil.

Interference due to elevated levels of TPH in several samples resulted in higher than normal detection
limits for many analytes (Table 6). Benzene concentrations in CNC44-B08, CNC44-B12, and CNC44-B16
are assumed to exceed the RBSL because the laboratory detection limits that were reported for these
samples exceeded the RBSL. The reported laboratory detection limits for benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and dibenzo(a,h)anthracene from most of the soil
samples also exceeded the leaching RBSLs and the concentrations of these PAHS are also assumed to

exceed the leaching RBSLs.

e Benzene = <638 ug/kg

» Benzo(a)anthracene = <313,000 ug/kg

» Benzo(b)fluoranthene = <313,000 xg/kg
» Benzo(k)fluoranthene = <313,000 ug/kg
e Chrysene = <313,000 ug/kg

o Dibenzo(a,h)anthracene = 313,000 »g/kg

2.4.2 Chemicals of Concern in Groundwater

Nine groundwater samples (plus one duplicate) were collected from monitoring wells at Site 44 for fixed
base laboratory analysis. Groundwater analytical reports for the groundwater sampling field events are
presented in Appendix D. Table 7 presents the analytical resuits for CoCs detected in the groundWater
samples. Reportable analyte concentrations were detected in samples collected from seven locations
(CNC44-M01, CNC44-M02, CNC44-M03, CNC44-M04, CNC44-M07, CNC44-M08, and CNC44-M09).
The detected analytes and corresponding maximum concentrations are as follows:
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e Benzene = 13.7 ug/l

s Ethylbenzene = 24.1 ug/|
s Toluene =7 ug/

s Xylene = 156 ug/l

+ Naphthalene = 260 ug/I
e MTBE=5.4 (J) ug/l

Benzene and naphthalene were the groundwater CoC detected at concentrations above the RBSL.
Toluene, ethylbenzene, xylene, and MTBE were identified at concentrations above the laboratory detection
limits, but below the RBSL. Figure 13 presents the distribution of organic CoCs reported in the

groundwater samples analyzed at the fixed base laboratory.
25 ANALYTICAL DATA

The analytical data from the 1999 Aboveground Storage Tank Assessment Report for AST 601 are
presented in Appendix A. Fixed base analytical data generated during this RA for soil are summarized in
Table 6 and for groundwater in Table 7. The soil and groundwater analytical reports for this RA are

included in Appendix D.
2.6 AQUIFER CHARACTERISTICS AND EVALUATION

Groundwater levels were measured from the site monitoring wells on March 13, 2001. The groundwater
flow direction at the site is toward the northeast as illustrated on Figure 7. The hydraulic gradient for the
site, calculated from the data from monitoring wells CNC44-M05 and CNC44-M09, was 0.0026 feet per
foot.

As part of the Final RFl Report for Zone H, rising and falling head slug tests were conducted on 19
shallow monitoring wells throughout Zone H to determine the hydraulic conductivity of the surficial aquifer
(E/A&H, 1996). Slug tests were conducted by instantaneously removing (rising head) or adding (falling
head) a volume (slug) of water from the well and measuring the recovering water level with a data logger.
The data were then used to calculate the hydraulic conductivity for the rising head test and the hydraulic
conductivity for the falling head test. The average hydraulic conductivity for each well was determined by

calculating the geometric mean of the rising and falling head values.
The well construction details and boring logs for each well tested during the RCRA investigation were

reviewed to determine which wells were most representative of the conditions present at Site 44. To
make this determination the screened interval, lithology, and proximity to the site were evaluated. Based
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on this evaluation, monitoring well NBCH653001 was selected as the most representative well.
NBCH653001 is located approximately 500 feet southwest of the site and is completed to a depth of
approximately 12.5 feet with a 10-foot screened interval. The boring log indicates that the lithology
consists of alternating sand, silty sand, clayey sand, and sandy clay, similar to the lithology observed at
Site 44. The geometric mean of the rising and falling head conductivity for NBCH653001 was 0.631 feet
per day (Zone H RFI).

The effective porosity for the site was estimated as specific yield based on the grain size analysis results
(Fetter, C.W., 1988). Specific yield refers to the percentage of groundwater in the soil pore spaces that
will release from an aquifer in response to gravity. The estimated specific yield/effective porosity value
was determined from the grain size distribution of sample 44SLB0803. The effective porosity for the site

was estimated to be 10 %, or 0.10 cm®/cm®.

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. Darcy’s Law may be

expressed as:

V(EJ

where:

\" = seepage velocity

K = hydraulic conductivity = 0.631 ft/day

n = effective porosity = 0.10

i = most recent hydraulic gradient = 0.0026 ft/ft
therefore:

0.631 f/d
v [ 2681 f/day x0.0026 ft/f
0.10

and: V=0.016 ft/day

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 5 feet per
year based on a hydraulic conductivity of 0.631 feet per day, a hydraulic gradient of 0.0026 feet per foot,
and an effective porosity of 0.10 for clayey sand. Aquifer characterization graphs and calculations are

provided in Appendix E.
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2.7 FATE AND TRANSPORT

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/attenuation model is presented in the SCDHEC
guidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC
2001). This model is very conservative in that it assumes an infinite mass, areal source condition through
which groundwater flows. The model incorporates biological 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 based on the March 13, 2001, free product
recordings in CNC44-M01 and CNC44-M04 (Figure 8). The estimated source area is 25 feet (7.62
meters) wide and 3 feet (0.91 meters) deep. 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). Calculations are provided in Appendix F.

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, effective porosity, and
fraction of organic carbon in soil (2.2E-06 m/sec, 0.0026 feet/feet, 0.10 cm®cm?®, and 0.00165 g-C/g-soil,
respectively). The soil bulk density (1.6 g/cm®) was determined using Figure C3 given in SCDHEC (1998),
based on the grain size test results for sample 44SLB0803. The following estimates of dispersivity were
used in the Domenico model as given in SCDHEC (1998):

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

exposure and the source or compliance point

Transverse Dispersivity, ay 0,/3

Vertical Dispersivity, o, 0,/20

Table 8 summarizes fate and transport parameters used in modeling the SSTLs.
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2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN

The most recent groundwater-gauging event shows that groundwater flow is primarily toward the
northeast. The current extent of impact is limited to wells CNC44-M01 and CNC44-M04, which contained
free product on March 14, 2001. Figure 8 shows the areal extent of free product.

The Domenico model was used to predict the distance from the source at which the tip 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°® sec) and 20 years (6.31x1 0® sec) and solving by trial
and error for a distance (x) at which groundwater CoC concentrations were at or below the SCDHEC
RBSLs. 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 2.6) for the entire 10- and 20- year periods].
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 chemicals for which plume
distances were calculated. The table below shows the model estimates after 10 and 20 years for
migration of benzene, toluene, and naphthalene using their respective RBSLs as the indicator of the
downgradient plume edge.

Domenico Model Time | CoC Estimated Distance
Period Traveled
(feet)

10 year Benzene 41
Toluene 18
Ethylbenzene 1
Xylenes
Naphthalene 6

20 yéar B “Benzen’e‘ ‘ 67 |
Toluene 31
Ethylbenzene 1
Xylenes 1
Naphthalene 12

The Cooper River is approximately 1,750 feet from Site 44. Groundwater from site 44 is calculated to
require approximately 350 years to migrate the distance from the site to the Cooper River. Therefore, the
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Cooper River is unlikely to be at risk from migration of contaminants from Site 44. The Domenico Model

' calculations are presented in Appendix F.
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3.0 TIER1and2EVALUATION

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs
3.1.1 Soil Evaluation

Eight soil samples collected on August 26, 2000, were analyzed for BTEX and PAHSs including
naphthalene by a fixed-base laboratory. Resuits of the offsite analyses are included in Table 6. Soil
naphthalene concentrations exceeded the leaching RBSL in three locations (CNC44-B08, CNC44-B12,
and CNC44-B16). The ethylbenzene concentration at CNC44-B08 and the benzene concentration at
CNC44-B03 also exceeded the leaching RBSL. CNC44-B08 and CNC44-B12 were collected at locations
corresponding with the ends of the former AST, adjacent to the locations of samples collected for the tank

closure assessment.

Interference due to elevated levels of TRPH in several samples resulted in higher than normal detection
limits for many analytes (Table 6). Benzene concentrations in CNC44-B08, CNC44-B12, and CNC44-B16
are assumed to exceed the leaching RBSL because the laboratory detection limits that were reported for
these samples exceeded the leaching RBSL. The reported laboratory detection limits for
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and dibenzo(a,h)anthracene
from most of the soil samples also exceeded the leaching RBSLs and the concentrations of these PAHs

are also assumed to exceed the leaching RBSLs.
3.1.2 Groundwater Evaluation

A groundwater sampling event was conducted on November 9-11, 2000. Dissolved naphthalene was
detected in wells CNC44-M01 (260 ug/L) and CNC44-M04 (58.3 ug/L) at concentrations exceeding the
RBSL of 10 ug/L. Dissolved benzene was detected in wells CNC44-M01 (13.7 ug/L) and CNC44-M04
(12.6 ug/L) at concentrations exceeding the RBSL of 5 ug/L. No CoCs were detected at concentrations
exceeding RBSLs in the deep well, CNC44-M07D, adjacent to CNC44-MO01.

During March, 2001, two additional monitoring wells, CNC44-M08 and CNC4-M09, were installed
downgradient of CNC44-M01 and CNC44-M04 (Figures 3, 6, and 7). The new wells were sampled on
March 14, 2001 and a round of static water level measurements was made for wells at the site. At this
time CNC44-M04 contained 0.25 feet of free product and CNC44-M01 contained 0.01 feet of free product
(Table 1). To determine the CoC concentrations in the two monitoring wells containing free product, the
maximum solubility of fuel oil constituents in equilibrium with water was calculated using Raoult’s Law.
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Fuel oil constituents can vary greatly but were assumed for this investigation to be similar to kerosene,
which is typically 44% naphthalene. Results of the Raoult’s Law calculations are located in Appendix F.
Calculated concentrations for benzene, toluene, and naphthalene (0.31 mg/L, 4.65 mg/L, and 23.35 mg/L,
respectively) in equilibrium with free product exceeded their respective RBSLs (0.005 mg/L, 1.0 mg/L, and
0.010 mg/L, respectively).

3.2 SITE CONCEPTUAL EXPOSURE MODEL

This section focuses on the current and future land use issues concerning the site. Building NS 69 was
constructed to house boilers providing steam to adjacent buildings and continues to be used for that
purpose. Figure 1 shows that the site is bordered by the CNC to west and south, and by the Cooper River
to the north and east. 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. The future use of the property is
expected to be industrial or commercial for the foreseeable future when the property is made available for

redevelopment as part of the Defense BRAC Act.

Drinking water at the site and surrounding properties is provided by the city of Charleston water treatment
plants. A survey of groundwater users within a 7-mile radius of the CNC was provided by the South
Carolina Water Resources Commission to ascertain the extent of any shallow groundwater usage. The
survey identified no drinking water wells that are screened in the shallow aquifer within a 4-mile radius of
the CNC.

Groundwater from the site flows to the north toward the Cooper River, which discharges into Charleston
Harbor. Surface water drains into the storm sewer drainage system located to the south and north of the
site. The nearest storm drain is located approximately 50 feet south of AST 601’s former location. There

are no city, county, or state zoning ordinances, as the federal government currently owns the CNC.
33’ 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 those media with CoC concentrations exceeding Tier 1 RBSL concentrations be examined in a Tier 2
Risk-Based Corrective Action Report. Tables 9 and 10 present the exposure pathway assessments for

current and future use scenarios.
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3.3.1 On-Site Commercial/Industrial Worker

An on-site commercial or industrial worker is defined as a business employee who works in a commercial/
industrial capacity at the site. The future use of the property is expected to be industrial or commercial for
the foreseeable future; therefore, an on-site worker was considered as a potential receptor. Incidental
ingestion and dermal contact with impacted soil are expected to be negligible for commercial/industrial
workers because they are assumed to work inside a building. Groundwater at this site is not a source for
drinking water or irrigation; therefore, ingestion or dermal contact with impacted groundwater is expected
to be negligible as well. The foundation of Building NS 69 is assumed to be a sufficient barrier to prevent
migration of vapors from both soil and groundwater into the building, and there is no history of detection of
vapors in Building NS 69. It is unlikely that any additional exposure pathways will exist for future on-site
workers; therefore, exposure pathways for either current or future commercial/industrial workers are not

complete and this receptor is not quantified for this evaluation.

3.3.2 On-Site Visitor

An on-site visitor is defined as any person other than a worker or resident 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. Since exposure pathways for commercial workers were not complete, this

receptor is not quantified for this evaluation.

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 workers 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. There is a water line within 50 feet of the area
containing free product; therefore, the point of exposure location for the on-site construction worker is

considered to be at the source.
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3.3.4 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, exposure of on-site residents should not occur and this

receptor is not quantified for this evaluation.

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 near the site on
which a residence could be built. The site is located in an area that will likely remain in
commercial/industrial use, including all downgradient properties to the Cooper River. Therefore, exposure
of off-site residents should not occur and this receptor is not quantified for this evaluation.

3.3.6 Surface Water

The Cooper River is approximately 1,750 feet to the north and northeast of the site. Groundwater at the
site appears to flow toward the river at approximately five feet per year. Groundwater from the site would
take an estimated 350 years to reach the Cooper River under these conditions. Therefore, exposure of
surface water is unlikely to occur and this receptor is not quantified for this evaluation.

34 IDENTIFICATION OF DATA REQUIREMENTS

No additional data are required to calculate SSTLs for the site.

35 SITE-SPECIFIC TARGET LEVELS

Two future scenarios were considered to calculate SSTLs: on-site construction worker exposure to soil,

and on-site construction worker exposure to groundwater. The minimum SSTL for each scenario was

selected as the most conservative SSTL for each CoC detected at the site.

3.5.1 Soil SSTLs Protective of the On-Site Construction Worker
3.5.1.1 Dermal and Ingestion SSTLs

The Site Conceptual Model identified a potential receptor as a construction worker ingesting or having
dermal contact with soil while working in a utility trench. For ingestion and dermal contact with soil while
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working in a utility trench, subsurface soil exposure to a construction worker is similar to surface soil
exposure. The RBSLs given by SCDHEC for ingestion and dermal contact with surficial soils by a
commercial worker are compared to the maximum site soil concentrations in the table below. (RBSLs for
commercial workers are conservative for construction workers. See note below“’).

CoC RBSL Maximum Onsite Exceed RBSL
Concentrations
(mg/kg) (mg/kg)
Benzene 100 <0.638 No
Toluene 410,000 <0.0949J No
Ethylbenzene 200,000 <2.05 No
Xylenes 4,100,000 <0.638 No
Naphthalene 41,000 89.04 No
Benzo(a)anthracene 3.9 <313 Yes
Benzo(b)fluoranthene 3.9 <313 Yes
Benzo(k)fluoranthene 39 <313 Yes
Chrysene 390 <313 No
Dibenzo(a,h)anthracene 0.39 <313 Yes

(1) A commercial worker has a typically assumed exposure duration (ED) of 25 years and an exposure frequency (EF) of 250
days/year. A construction worker would be expected to have both lower ED and EF, based on the nature of utility or construction
work. The EF can be assumed to be 90 days/year and the ED can be assumed to be 1 year. These assumptions are based on the
nature of utility work. Therefore, the RBSLs for construction workers are expected to be higher than those for commercial workers.

As shown in the above table, the reporting limits reported for benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and dibenzo(a,h)anthr\acene exceed the commercial RBSLs for ingestion or dermal
contact with surficial soil. However, the RBSLs assume that a commercial worker will have an exposure
duration for 25 years having an exposure frequency of 250 days per year. A construction worker would be
expected to have a much lower exposure duration and exposure frequency based on the nature of utility,
construction, or remediation work. The exposure frequency can be assumed to be 90 days/year or less
and the exposure duration can be assumed to be 1 year or less. These assumptions are based on the
nature of typical utility-type work.

In light of the difference between the exposure assumptions for commercial workers and on site utility

construction workers, SSTLs were calculated for benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and dibenzo(a,h)anthracene using the construction worker exposure assumptions.
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CoC SSTL Maximum Onsite Exceed SSTL
Concentrations
mg/k
(mg/kg) (ma/ka)
Benzo(a)anthracene 2117 <313 Yes
Benzo(b)fluoranthene 21.17 <313 Yes
Benzo(k)fluoranthene 211.7 <313 Yes
Dibenzo(a,h)anthracene 2117 <313 Yes

As shown in the above table, the reporting limits for benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and dibenzo(a,h)anthracene exceed the SSTLs for a construction worker exposed
to site soil in a utility trench. Appendix F provides the parameters and results of the RBSL and SSTL

calculations.

3.5.1.2 Inhalation RBSLs

RBSLs for a construction worker in a trench inhaling volatile vapors from soil were calculated. The
calculations are provided in Appendix F. The inhalation RBSLs were caiculated using equations 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). The following table summarizes the
calculated SSTLs for the analyzed pathway:

Maximum
Inhalation RBSL Onsite Soil Exceeds
CoC {(mg/kg) Concentration RBSL
(mg/kg)
Benzene 7,853 <0.638 No
Ethylbenzene 227,339 2.05 No
Naphthalenes 3,123 89.04 No

Based on the above table, the construction worker exposed to subsurface soil is not at risk if inhaling
benzene, ethylbenzene, or naphthalenes volatilizing from the soil.

3.5.2 Groundwater SSTLs Protective of the On-Site Construction Worker

Groundwater RBSLs provided by SCDHEC are for the chronic ingestion pathway. only; therefore,
groundwater RBSLs for the construétion worker were calculated for three pathways: dermal contact,
incidental ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10° and a target hazard
quotient of 1 were used in the calculations. Where possible, site-specific parameters were used for site
conditions. Standard defaults were used when available and applicable to a construction worker. When
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no standard parameters were available, conservative assumptions were used. For each pathway, 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 on the nature of utility work.

The dermal contact RBSLs were calculated using procedures Risk Assessment Guidance for Superfund,
Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment, Interim
Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected limited contact with
groundwater, the event frequency was assumed to be one event/day and the event duration was assumed
to be 1 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), (USEPA, 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 L/hr), considered for an 8-hour work day. The incidental ingestion rate for wading
adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment
(USEPA Region 4, 1995).

Utility lines in the area are typically 2 to 6 feet deep. The average depth to groundwater at the point of
exposure (CNC44-M04) is 3.00 feet below TOC. It is assumed that a construction worker might be
exposed to chemicals volatilizing from standing groundwater. The inhalation RBSLs were calculated

using Henry’s Law:

RBSLWATER = RBSLA]R/H
Where H = Henry's Law constant [mg/L-air/mg/L-water]

The RBSLar for each chemical was calculated using the equation given in the ASTM Standard Guide for
Risk-Based Corrective Action Applied at Petroleum Release Sites (1997). SCDHEC values were used for
Henry’s Law constants.

A water line is located within 50 feet of the area containing free product. The point of exposure location
for the on-site construction worker was considered to be at the source; therefore, no fate and transport
calculations were performed to determine the SSTL protective of the construction worker. The minimum
RBSL of the three pathways was chosen as the SSTL for the construction worker.
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The maximum dissolved hydrocarbon concentrations at the site 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 following table as the maximum on-site groundwater concentration. The Raoult’s calculations
are shown Appendix F. The following table shows the calculated RBSLs for each pathway and the

groundwater SSTL for the construction worker:

Maximum On-
Dermal Incidental | Inhalation Selected site Ground- | Exceeds
CoC RBSL Ingestion RBSL Minimum water Conc. SSTL
(mg/L) RBSL (mg/L) Groundwater Based on
(mg/L) SSTL (mg/L) | Raoult’s Law
(mg/L)
Benzene 0.85 68.52 0.15 0.15 0.31 Yes
Toluene 23.98 5677.78 5.38 5.38 4.65 No
Ethylbenzene 6.05 2838.89 14.50 6.05 0.10 No
Xylenes 102.33 56777.78 NA* 102.33 0.79 No
Naphthalenes 1.63 1135.56 2.63 1.63 23.35 Yes

Note:* No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated.

The calculated RBSLs for toluene, ethylbenzene, and xylenes are above the maximum estimated
groundwater concentrations; therefore, those CoCs are not considered a risk to the construction worker
exposed to groundwater in a utility trench. Benzene and naphthalene maximum estimated groundwater
concentrations exceed the RBSL for a construction worker exposed to groundwater. Appendix F provides
the parameters and results of the RBSL and SSTL calculations.

3.5.3 Soil Leaching SSTLs Protective of the On-Site Construction Worker

Because separation distance of impacted soil from groundwater at the site is less than eight feet, soil
leachability was not modeled for this evaluation.
3.5.4 Selected SSTLs

The selected SSTLs and the source concentrations are:
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Minimum ; Maximum Source| Exceeds
Media of Concern Chemical of Concern Units SSTL Concentration SSTLs
Soil Benzene mg/kg 100 <0.638* No
Benzo(a)anthracene mg/kg 3.9 <313* Yes
Benzo(b)fluoranthene | Ma’kg 39 <313 Yes
Benzo(k)fluoranthene mg/kg 39 <313* Yes
Dibenzo(a,h)anthracene | Ma/kg 0.39 <313* Yes
Naphthalene mg/kg| 41,000 89.04 No
Note: * Denotes concentration is below the laboratory reporting limit.
Minimum | Maximum Source| Exceeds
Media of Concern Chemical of Concern Units SSTL Concentration SSTLs
Groundwater Benzene mg/L 0.15 0.31 Yes
Toluene mg/L 5.38 4.65 No
Ethylbenzene mg/L 6.05 0.10 No
Xylenes mg/L 102.3 0.79 No
Naphthalenes mg/L 1.63 23.35 Yes
The concentrations of benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, and

dibenzo(a,h)anthracene in the soil exceed the SSTLs, and the estimated concentrations of benzene and
naphthalene in groundwater exceed the calculated SSTLs. These soil and groundwater concentrations

may pose a threat to construction workers in nearby utility trenches.

3.6

RECOMMENDATIONS

Because concentrations in the groundwater and soil exceed the minimum calculated SSTLs protective of
a construction worker in a utility trench, the Author recommends preparing an active Corrective Action

Plan.
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TABLE1

GROUNDWATER ELEVATIONS
SITE 44, BUILDING NS69 / AST 601

ZONE H, CHARLESTON NAVAL BASE COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Top of Casing Depthto | Depth to Groundwater
Well#  |Total Depth| Elevation, ft Me'::::e 4 | water,t | Product,f Thi::::‘;:t(ﬂ) Elevation!

of Well (ft) (MSL) (BTOC) | (BTOC) (MSL)

CNC44-MO1 11.85 9.37 11-Nov-00 | _ 5.15 ND ND 4.22
13-Mar-01 | 397 3.96 0.01 5.41

CNC4a-Mo2 | 1175 9.65 11-Nov-00 | 550 ND ND 4.15
13-Mar-01 | 421 ND ND 5.44

CNCas-Mo3 | 1155 8.40 11-Nov-00 | 4.8 ND ND 422
13-Mar-01 | 3.01 ND ND 5.39

CNCad-Moa | 1175 8.28 11-Nov-00 |  4.07 ND ND 421
13-Mar-01 |  3.00 2.75 0.25 5.48

CNC4a-Mos | 11.93 9.46 11-Nov-00 | 525 ND ND 4.21
13-Mar-01 | 3.4 ND ND 5.52

CNC44-M06 11.60 8.25 11-Nov-00 |  4.02 ND ND 423
13-Mar-01 | 282 ND ND 5.43
CNC44-Mo7D | 35.00 9.11 11-Nov-00 | 26.28 ND ND 1717
13-Mar-01 | 595 ND ND 3.16

CNC44-M08 12.00 8.39 13-Mar-01 | 295 ND ND 5.44
CNC44-M09 8.25 13-Mar-01 | 289 ND ND 5.36

Notes:

MSL - Mean Sea Level

BTOC - Below Top of Casing

ND- Not Detected

ft - Feet

* Permanent Piezometer Well

" Corrected Depth to Water Measurements Based on Free Product Thickness




TABLE 2

GROUNDWATER FIELD MEASUREMENTS
SITE 44, BUILDING NS69 / AST 601
ZONE H, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Well 1.D. Date Sampled Purge method Volume (gallons) Temp. (° C) pH (?:;:‘:;'/‘:;‘V)
CNC44-MO01 10-Nov-00 PP 4.4 25.7 6.99 3.66
CNC44-M02 10-Nov-00 PP 5.0 23.1 747 1.54
CNC44-M03 11-Nov-00 PP 5.0 25.3 6.84 4.93
CNC44-M04 10-Nov-00 PP 4.4 26.0 6.64 5.74
CNC44-M05 10-Nov-00 PP 5.5 241 7.03 5.15
CNC44-M06 9-Nov-00 PP 4.5 24,2 6.68 6.71

CNC44-M07D 11-Nov-00 Bailer 5.0 NR NR NR
CNC44-M08 14-Mar-01 PP 5.2 17.6 6.92 6.70
CNC44-M09 14-Mar-01 PP 6.0 17.9 6.90 4.85

Notes:

(°C) - Degrees Celsius

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




TABLE 3

SUMMARY OF OVA SOIL SCREENING RESULTS

SITE 44, BUILDING NS 69/AST 601

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

. Corrected Organic Vapor
Sample Location Sample Depth (feet) Headspace C gn centraﬁ on
CNC44-B01 1-2 14
CNC44-B02 1-2 6
2-3 18
CNC44-B03 1-2 6
2-3 15
CNC44-B04 1-2 14
2-3 15
CNC44-B05 1-2 20
2.3 17
CNC44-B06 1-2 8
' 2-3 10
CNC44-B07 1-2 15
2.3 11
CNC44-B08 1-2 27
2-3 195
CNC44-B09 1-2 20
2-3 30
CNC44-B10 1-2 20
2-3 20
CNC44-B11 Not Sampled (background loc.)
CNC44-B12 1-2 20
2-3 175
CNC44-B13 1-2 6
2-3 10
CNC44-B14 1-2 7
2-3 7
CNC44-B15 0-1 13
1-2 ND
CNC44-B16 1-2 18
2.3 400
CNC44-B17 1-2 6
2-3 11
CNC44-B18 1-2 20
2-3 24
CNC44-B19 1-2 27
CNC44-B20 1-2 3
2-3 4
CNC44-B21 0-1 2
CNC44-B22 1-2 4
2-3 30
CNC44-B23 0-1 ND
CNC44-B24 0-1 4
2-3 ND

Note:

OVA - organic vapor analyzer equipped with a flame ionization detector




TABLE 4

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL
SITE 44, BUILDING NS69 / AST 601
ZONE H, CHARLESTON NAVAL BASE COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

T SOILBORING/ | SAMPLE | SAMPLE Benzene Toluene |[Ethylbenzene] Xylenes | Naphthalene DRO
SAMPLE NO. DATE INTERVAL (ug/kg) (ug/kg) (ug/kg) (ug/_kg) (ug/kg) (mﬂg}_
RBSL ¥ 7 1,450 1,150 14,500 36
CNC44-B01/
44SFB0102 23-Aug-00 1-2 FT ND ND ND ND ND ND
CNC4a4-B02 /
44SFB020506 | 23-Aug-00 2-3FT ND ND ND ND ND ND
CNC44-B03/
44SFB0303 | 23-Aug-00 | 2-3FT ND ND ND ND ND ND
CNC44-B04 /
44SFB0403 23-Aug-00 2-3FT ND ND ND ND ND ND
CNC44-B05/
44SFB0502 22-Aug-00 1-2 FT ND ND ND ND ND ND
CNC44-806/
44SFB0602 | 23-Aug-00 | 12 FT ND ND ND ND ND ND
CNC44-B077
44SFB0702 22-Aug-00 1-2 FT ND ND ND ND ND ND
CNC44-B08/
44SFB0803 22-Aug-00 2-3FT ND ND 740 ND 6,900 600
NC44-B0S /7
44SFB0903 22-Aug-00 2-3FT ND ND ND ND ND ND
CNC44-B10/
44SFB1002 22-Aug-00 1-2 FT ND ND ND ND ND ND
CNC44-B12/
44SFB1203 22-Aug-00 2-3FT ND ND ND ND 1,100 120
CNC44-B13/
44SFB1303 23-Aug-00 2-3FT ND ND ND ND ND ND
CNC44-B14/
44SFB1402 | 23-Aug-00 | 1-2FT ND ND ND ND ND ND
CNC44-B15/
44SFB1501 23-Aug-00 0-1 FT ND ND ND ND ND ND
CNC44-B16/
44SFB1603 | 24-Aug-00 | 2-3FT ND ND 230 89 400 600
CNC44-B177
44SFB1703 24-Aug-00 2-3FT ND ND ND ND ND ND
CNC44-B187/
44SFB1803 | 24-Aug-00 | 2-3FT ND ND ND ND ND ND
CNC44-B22/
44SFB2203 25-Aug-00 2-3FT ND ND ND ND ND ND
CNC44-B237/
44SFB2303 25-Aug-00 2-3FT ND ND ND ND ND ND
CNC44-824 /
44SFB2401 25-Aug-00 0-1 FT ND ND ND ND ND ND
Notes:

[_"]shaded celis indicate analyte concentrations that exceed the RBSL.

ND - not detected

mg/kg - milligrams per kilogram

ug/kg - micrograms per kilogram

" RBSL - South Carolina Department of Health and Environmental Control Risk-Based Screening Levels for sand-rich soils,




. TABLE 5
SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 44, AST 601/BUILDING NS69
ZONE C, CHARLESTON NAVAL BASE COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

SOIL BORING/ [ SAMPLE SAMPLE Benzene Toluene |Ethylbenzene| Xylenes Naphthalene DRO
SAMPLE NO. DATE | INTERVAL |  (uglt) (ught) (ugh) (ugh) (ught) (mg/L)
ResL " 5 1,000 700 10,000 252
CNC44-B01/
44GFB0107 | 23-Aug-00 | 4-7FT ND ND 3,700 32,000 28,000 63,000
CNC44-B027
44GFB0207 | 23-Aug-00 | 4-7FT ND ND ND ND ND ND
CNC44-B037
44GFB0307 | 22-Aug-00 | 4-7FT ND ND ND ND ND ND
CNC44-B047
44GFB0407 | 23-Aug-00 4-7 FT ND ND ND ND ND ND
CNC44-B057
44GFB0507 | 22-Aug-00 | 4-7FT ND ND ND ND ND ND
CNC44-B06/
44GFBO607 | 23-Aug-00 | 4-7FT ND ND ND ND ND ND
CNC44-B077
44GFB0712 | 22-Aug-00 | 4-12FT ND ND ND ND ND ND
CNC44-B08/
44GFB0806 | 22-Aug-00 4-6 FT ND ND ND ND ND ND
CNC44-B697
44GFB0912 | 22-Aug-00 | 4-12FT ND ND ND ND ND ND
CNC44-B10/ :
44GFB1012 | 22-Aug-00 | 4-12FT ND ND ND ND ND ND
. CNC44-B127
44GFB1206 | 22-Aug-00 3-6 FT ND ND ND ND ND ND
CNC44-B13/ ,
44GFB1307 | 23-Aug-00 4-7FT ND ND 26.2 28.0 944 - 10
CNCa44-B147 ,
44GFB1407 | 23-Aug-00 4-7 FT ND ND 1.5 17.2 63.7 6
CNC44-B157 e
44GFB1507 | 23-Aug-00 4-7 FT 16.9 10.5 30.0 155 158 20
CNC244-B167
44GFB1607 | 24-Aug-00 4-7FT ND ND ND ND ND ND
CNC44-B177
44GFB1707 | 24-Aug-00 4-7 FT ND ND ND ND ND ND
CNC44-B18/
44GFB1807 | 24-Aug-00 4-7 FT ND ND ND ND ND ND
CNC44-B19/
44GFB1907 | 24-Aug-00 4-7FT ND ND ND ND ND ND
CNC44-B20/
44GFB2007 | 24-Aug-00 4-7 FT ND ND ND ND ND ND
CNC44-B21/
44GFB2107 | 24-Aug-00 4-7 FT ND ND ND ND ND ND
CNC44-B22/
44GFB2204 | 25-Aug-00 3-4 FT ND ND ND ND ND ND
CNC44-B24/
44GFB2404 | 25-Aug-00 3-4FT ND ND ND ND ND ND
Notes:

:I Shaded cells indicate analyte concentrations that exceed the RBSL.

ND - not detected

mg/L - milligrams per Liter

ug/L - micrograms per Liter

Y SCDHEC RBSL - South Carolina Department of Health and Environmental Control Risk-Based Screening Levels
@ ncludes methyinaphthalenes.




TABLE 6

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 44, BUILDING NS69 / AST 601
ZONE |, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 2
. Ethyt- Xylenes Benzo(a) Benzo(b) Benzo(k) Dibenzo(a,h)
Soil T h
S(;m?:l’::gl S;r:;le ﬁnat'e“rsl; B(‘el;;e;)a (::;‘;:;;; benzene {total) anthracene| fluoranthene| fluoranthene (i:ry’ier;e anthracene Na:’:t;’: ‘:"e
' , (ughg) | (ugkg) | (uakg) | (ugkg) | (ugikg) T gk e
RBSL 7 1,450 1,150 14,500 66 66 66 66 66 36

CNC44-B01/ -

445LB0102 26-Aug-00 | 1-2FT <56 <56 <56 <56

CNC44-B02 /

44SLB0203 26-Aug-00 | 2-3FT <50 <50 <50
CNC44-B03 /

445LB0303 26-Aug-00 | 2-3FT 7 2.6. 3.4J
CNC44-B05 /

44SLB0502 26-Aug-00 | 1-2FT <54 <54 <54
CNC44-B06 /

4451 B0602 26-Aug-00 | 1-2FT <54 <54
CNGC44-B08 /

445180803 26-Aug-00 | 2-3FT 80.3J <638

CNC44-812/

445181203 26-Aug-00 | 2-3FT 949 730 75.3J

CNC44-B12/

4451LB1203D % | 26-Aug-00 | 2-3FT 89.6 <521
CNC44-B16 /
445LB1603 26-Aug-00 | 2-3FT < 537 165 J 64.4J
Notes:

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

NA - Not Analyzed

Shaded cells indicate analyte concentrations or reporting limits that exceed the RBSL.

® South Carolina Department of Health and Environmental Control Risk-Based Screening Levels for leaching to groundwater from sandy soils.

@ puplicate Sample

(J) Indicates the presence of an analyte at a concentration less than the repariing fimit and greater than the delection limit.




. " TABLE 6

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS
FOR CHEMICALS OF CONCERN IN SOIL
SITE 44, BUILDING NS69 / AST 601
ZONE H, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 2 OF 2

Soil Boring / TPH TOC
Sample No. Sample Date Sample Interval (mglkg) (mg/kg)
CNC44-B011 / :

44SLB1103 22-Sep-99 23FT NT 1,650
CNC44-B08 /

i, Dby 22-Sep-99 2-3FT 8,180 NT
CNC44-B16

44SLB1603 21-Sep-99 23FT 168 NT

Notes:

NT - Analysis not performed.
TPH = Total Petroleum Hydrocarbons
TOC = Total Organic Carbon




TABLE7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
SITE 44, BUILDING NS69 / AST 601
ZONE H, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

I Ethyl- Xylenes Benzo(a) Benzo(b) Benzo(k) | Chrysen | Dibenzo(a,h)
Monitoring Well/| Sample | Benzene Tol Naphth ry '
SamplegNo. Da t': (uglL) benzene (u;:-n)e (total) ap(ug Izl)ene anthracene |fluoranthene|fluoranthene e anthracene MT,BLE
(uglL) (ugiL) (uglL) (ugiL) wo) | o) | (uony | 9
rRBsL™" 700 1,000 | 10,000 259 10@ 10@ 10@ 10@ 10@ 40
CNC44M-01/ -
10-Nov-00
44GLMG101 v 24.1 0.52J 156 <98 <98 <98 <98 <98 0.34J
CNC44M-01/
10-Nov-00
44GLM0101D ov 122 | 0304 | 893 <98 <98 <98 <98 <98 0.14J
CNC44M-02 /
10-Nov-00
44GLM0201 ov 0.16) | 0.15J <5 <5 <5 <938 <98 <98 <98 <98 <40
cNcaam-03s | o o
44GLMD301 <5 <5 <5 <10 <10 <10 <10 <10 0.13J
CNCA44M-04 /
10-Nov-00
44GLM0401 ov 13.8 7 67.6 <10 <10 <10 <10 <10 5.4/
CNC44M-05 /
10-Nov-00
44GLMos01 | ooV <5 <5 <5 <5 <s <97 <97 <97 <97 <97 <40
CNC44M-06 /
-Nov-00
4sGLMos01 | OOV <5 <5 <5 <5 <5 <98 <98 <98 <938 <9.8 <40
CNCAAM-07/ | 4\ oo
44GLM0701 <5 031 | 0455 | 093s 1.62 <98 <9.8 <98 <938 <98 <40
CNC44M-08 /
asGLMosor | TAMeRON Y g <5 <5 <5 0.34)8 <10 <10 <10 <10 <10 <40
CNC4aM-09/ | 000 oo
44GLM0901 <5 <$ 0.72J <5 0.448 <10 <10 <10 <10 <10 <40
Notes:

All concentrations are in ug/L.

Shaded cells indicate analyte concentrations that exceed the RBSL.
A - Not analyzed

™ South Carolina Department of Heaith and Environmental Control Risk-Based Screening Levels for groundwater.
@ The risk-based screening level for individual PAH CoC is 10 ug/L or 25 ug/L for total PAHs.
® puplicate sample.

(B) Indicates the detection of analyte in laboratory method blank.

(J) Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit.

methylnapthalenes + naphthalene




TABLE 8

FATE AND TRANSPORT INPUT PARAMETERS
SITE 44, BUILDING NS69/AST 601
ZONE H, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Parameter Domenico Dilution/Attenuation Model™
Hydraulic Conductivity [m/sec] 2.20E-06
Hydraulic Gradient 0.0026
Porosity (effective) 0.1
Estimated Plume Length [ft] NA
Soil Bulk Density® [kg/L] 1.6
Partition Coefficient [L/kg] chemical specific
Fraction of Organic Carbon in soil [g/g] 1.65E-03
First Order Decay Rate [sec’'] 0
Modeled Plume Length [ft] NA
Modeled Plume Width [ft] NA
Source Width® [m] 7.62
Source Thickness® [m] 0.91
Soluble Mass [kg] Infinite”

Notes:

(1) - South Carolina Risk-Based Corrective Action for Petroleum Releases,
South Carolina Department of Health and Environmental Control, 1998.
(a) - Determined from SCDHEC 1998, Tables C1 and C3

(b) - Site-specitic data

(c) - Assumption of the Domenico model




TABLE 9

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE
SITE 44, BUILDING NS69/AST 601

ZONE H; CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Media Exposure Route Pathway Selected for Exposure point or Data Requirements (if
Evaluation? Reason for Non- pathway selected)
Selection
Air Inhalation No Free product and
groundwater plumes
Explosion Hazard No outside building location.
No volatilization to
enclosed space.
No explosion hazard.
Groundwater Ingestion No No water supply well
downgradient or
Dermal contact No buildings with
basements.
inhalation No
Surface Water Ingestion No Cooper River 1,750 feet
downgradient. No
Dermal contact No recreational use of the
river in the immediate
Inhalation No area. Plume limited to
site area.
Surficial Soil Ingestion No Former AST area
surrounded by berm,
Dermal contact No access limited.
Inhalation No
Subsurface Soil Ingestion No Groundwater is at a
depth of 3 feet.
Dermal contact No
Inhalation No
Leaching to No

Groundwater




TABLE 10

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE
SITE 44, BUILDING NS69/AST 601

ZONE H, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Media Exposure Route Pathway Selected for Exposure point or Data Requirements
Evaluation? Reason for Non- (If pathway selected)
Selection
Air Inhalation No Free product and
groundwater plumes
Explosion Hazard No outside building location.
No volatilization to
enclosed space.
No explosion hazard.
Groundwater Ingestion Yes Future use of property No additional data
expected to be industrial off required.
Dermal contact Yes commercial. Groundwater
level within 3 feet of
inhalation Yes ground surface; therefore,
construction worker
exposure possible.
Surface Water Ingestion No Cooper River located
approx. 1,750 feet
Dermal contact No downgradient, plume
migration to river unlikely.
Inhalation No
Surficial Soil Ingestion Yes Future use of property No additional data
expected to be industrial | required.
Dermal contact Yes or commercial. Intrusive
construction possible;
Inhalation Yes therefore, construction
worker exposure
possible.
Subsurface Soil Ingestion Yes Future use of property No additional data
expected to be industrial | required.
Dermal contact Yes or commercial. Intrusive | Groundwater within 5
construction possible; feet of land surface,
Inhalation Yes therefore, construction therefore leaching to
worker exposure groundwater path not
Leaching to No possible. evaluated.
Groundwater




APPENDIX A

UNDERGROUND STORAGE TANK ASSESSMENT REPORT
AST 601




Aboveground Storage Tank (AST) Assessment Report

Submit Completed Form to:
SCDHEC

Date Received 2600 Bull Street
Columbia, South Carolina 29201

Telephone (803) 734-5331

State Use Only

I  OWNERSHIP OF AST(S)

Agency/Owner: Southemn Division, Naval Facilities Engineering Command, Caretaker Site
Office

Mailing Address: P.O. Box 190010

City: N. Charleston State: SC - Zip Code: 29419-9010

Area Code: 843 Telephone Number: 743-9985 Contact Person: Henry N, Shepard I, P. E.

IL SITE IDENTIFICATION AND LOCATION

Site 1.D. #: AST 601, Unregulated
Facility Name: ' Charleston Naval Base Complex
Street Address: Vesole Street
City: North Charleston, 29405-2413 County: Charleston
L CLOSURE INFORMATION
Closure Started: 16 July 99 Closure Completed: 30 August 99
. Number of ASTs Closed: 1
N/A ) SPORTENVDETCHASN
Consultant AST Removal Contractor

IV.  CERTIFICATION (Read and Sign after completing entire submittal)

and that besed on mry inquiry of those individusls responsible for

&mmlwm&mmim@dw
Henry Shepard I, P. E, r{ N

(Type or Print)
L@&Lﬁ. 210000

Loertify that | have personally examined nd am familiar wich the inf sbenitred in this wod all stached
cbtaining

Signature
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V. AST INFORMATION

Spill Prevention Equipment  Y/N.......
Overfill Prevention Equipment Y/N....
Method of Closure Removed/Filled..
Visible Corrosion or Pitting  Y/N.......

Visible Holes Y/N......cooovvivrirccceninens

Tank 1

Tank 2

Tank 3}

Tank 4

Tank 3

Fuel Oil

12,000 gal.

Unk.

Steel

Method of disposal for any ASTs removed.

AST 601 was removed, drained, cut open at both ends, and cleaned with a steam cleaner.
metal. (See Attachment II1.)

1t was then cut up for recycling as scrap

ASTs.

The residual fuel oil, waste water, and sludge were recycled.

If any corrosion, pitting, or holes were observed, des

AST.

The painted AST had several areas of
No corrosion or holes were observed.

Method of disposal for any liquid petroleum, sludges, or waste waters removed from the

cribe the location and extent for each

surface rust where paint deterioration had occurred.




Mg o oW

™

Q

VI. PIPING INFORMATION

Tank
Construction Material.......................... Steel
Distance from AST to Dispenser.......... 2
Number of Dispensers........................ e
Type of System P/S...............ccooe.... ®
Was Piping Remerd Y/N.ovinn wa only)
Visible Corrosion or Pitting Y/N........... N
Visible Holes Y/N..........ccc.oooovveennnn.. N
Age .................................. Unk.

If any corrosion, pitting, or holes were observed, describe the location and extent for each |

line.

VIL.

No corrosion, pitting, or holes were observed.
BRIEF SITE DESCRIPTION AND HISTORY

AST 601 was inside an earthen berm and provided fuel oil for the boiler in Building NS
69. The steel supply and return piping had been previously disconnected and blanked in
1998. This action had been taken as a result of petroleum contamination being found
adjacent to Building NS 69 in which one or both of these lines were suspected as being the

source of the contamination. The action was taken by the Department of Navy Caretaker
Site Office and was reported to the United States Coast Guard Marine Safety Office and

SCDHEC.
All aboveground piping was removed. Underground pomons of the supply and return
were capped.

Excessive dilutions factors for samples taken on the fill/return end of the tank mdleate
potentially high PAH’s.




VIII. SITE CONDITIONS

Yes No Unk
|
A. Were any petroleum-stained or contaminated soils found Y
near the AST?
B. Were any petroleum odors detected?
If yes, indicate location on site map and describe the odor (strong, Y
mild, etc.) J
IX. SAMPLE INFORMATION
A. SCDHEC Lab Certification Number 10120
B.
Sample # Location Sample Type || Soil Type || Depth* || Date/Time of | Collected || OVA#
{Soi/Water) l(Sand/Clay) Collection By
99 SPORT |i Under the north end Soil Sand r 30 August 99 j{Rusty Cope i Not taken
0261-04 of the tank ) 1110
99 SPORT || Under the south end Soil Sand r 30 August 99 fRusty Cope §f Not taken
0261-05 of the tank 1120
99 SPORT || Under the AST piping Soil Sand I 30 August 99 jRusty Cope | Not taken
0261-06 connection on the tank 1130

]

— 1

il

.* = Depth Below the Surrounding Land Surface




X. SAMPLING METHODOLOGY

. Provide a detailed description of the methods used to collect and store (preserve) the samples.

After the removal of AST 601 soil samples were taken. Sampling was performed in accordance with
SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment Guidelines.

Sample jars were prepared by the testing Jaboratory. The grab method was utilized to fill the sample
containers leaving as little head space as possible and immediately capped. The soil samples were extracted
at the tank ends and under the piping connections at one foot depth. Samples for volatiles were taken using

the Encore sampler and T-handle.

immediately placed in sample coolers packed with ice to

The samples were marked, logged, and
y cleaned and decontaminated with

maintain an approximate temperature of 4° C. Tools were theroughi
organic-free soap and water after each sample.

DETCHASN until they were transferred to
in the attached Chain-of-Custody Record.

The samples remained in the custody of SPORTENV
General Engineering Laboratories for analysis as documented




XI. RECEPTORS

A. Are there any lakes, ponds, streams, or wetlands located within 1000 feet
of the AST system? X

If yes, indicate type of receptor, distance, and direction on site map.

B. Are there any public, private, or irrig;m'on water supply wells within 1000
feet of the AST system?

If yes, indicate type of well, distance, and direction on site map.

7 C. Are there any underground structures (e.g., basements) located within 100
feet of the AST system?

If yes, indicate the type of structure, distance, and direction on site map.

1 D. Are there any underground utilities (e.g., telephone, electricity, gas, water,
’ sewer, storm drain) located within 100 feet of the AST system that could
potentially come in contact with the contamination?

If yes, indicate the type of utility, distance, and direction on the site map. ||

* Water line for the fire hydrant




Attachment I

. SITE MAP

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and pump
island locations, sample locations, extent of excavation, and any other pertinent information.

Site Maps land 2
Photographs A, B, C, D and E




_(AST—ESA)

PARTRIDGE AVE

SPORTENVDETCHASN
1899 North Hobson Ave.
North Charleston, SC 29405-2108

Ph. (B803) 7438777

Site Map 1

AST SITE MAP ‘

Charleston Naval Base
Charleston, SC

DWG DATE: 30 SEP 99 |DWG NAME: SITE MAP 1




Photo A: AST 601 in the earthen berm

Photo B: Showing the 3 inch fill and 1 inch retum lines




Photo D: AST 601 cut open for cleaning



Attachment I1
. ANALYTICAL RESULTS

You must submit the laboratory report and chain-of-custody form for the samples. These samples must be
analyzed by a South Carolina certified laboratory.

Certified Analytical Results
Chain-of-Custody
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Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porismouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descripton: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: Sepiember 02, 1999 Page 10of3
Sample ID : 99SPORTO0261-04
Lab ID : 9908E33-04
Mauix : Soil
Date Collected : 08/30/99
Date Received : 08/30/99
Priority : Rush
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
ile Organics .
X + NAPTH. - 5 items
Benzene §) ND 0.444 1.00 ug’kg 1.0 TCL 08/31/9 1142 157375 1
Ethylbenzene U ND 0.266 1.00 ug/kg 1.0 '
Naphthalene §) ND 0.532 1.00 ug/kg 1.0
Toluene U ND 0.798 1.00 ug/kg 1.0
Xylenes (TOTAL) §) ND 0.621 2.00 ug/kg 1.0
Extractable Organics
Polynuclear Aromatic Hvdrocarbons - 16 items
Acenaphthene U ND 66.6 333 ug/kg 10. JPA 09/01/99 1217 157320 2
Acenaphthylene U ND 66.6 333 ug/kg 10. '
Anthracene U ND 66.6 333 ug/kg 10.
Benzo(a)anthracene . U ND 66.6 333 ug/kg 10.
Benzo(a)pyrene U ND 66.6 333 ug’kg 10.
Benzo(b)fluoranthene u ND 66.6 333 ug/kg 10.
Benzo(ghi)perylene u ND 66.6 333 ug/kg 10.
Benzo(k)fluoranthene 8) ND 66.6 333 ug/kg 10.
Chrysene §) ND 66.6 333 ug/kg 10.
Dibenzo(a.h)anthracene U ND 266 333 ug/kg 10.
Fluoranthene U ND 66.6 333 ughkg 10.
Fluorene U ND 66.6 333 ug/kg 10.
Indeno(1.2.3-c.d)pyrene u ND 233 333 ug/kg 10.
Naphthalene 8) ND 66.6 333 ug/kg 10.
Phenanthrene U’ ND 66.6 333 ug/kg 10.
= ene U ND 66.6 333 ug’kg 10.

The following prep procedures were performed:

Volatiles 8260 High Level

P O Box 30712 » Charleston, SC 29417 - 2040 Savage Road * 29407

(843) 556-8171 « Fax (843) 766-1178

~,

[ P e P T

TCL 08/31/99 0850 157375 3

A0 RR A

*9908E33-04*
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@ Meenng todav s necds with o vision for tomorrow:
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RaTome™
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porismouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  September 02, 1999 Page 20of3
Sample ID : 99SPORT0261-04
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
GC/MS Base/Neutral Compounds HDB 08/31/99 0915 157320 3
Comments:
Surrogate recovery failed due to dilution(s).
Surrogate Recovery Test Percent % Acceptable Limits
2-Fluorobiphenyl M610-NPWC 0.00* 44.7-110))
Nitrobenzene-d$S M610-NPWC 0.00* (42.4-107.)
p-Terphenyl-d14 M610-NPWC 0.00* (45.5-104.)
Bromofluorobenzene BTEX+NAP-8260B 838 (73.0-129)
Dibromofluoromethane BTEX+NAP-8260B 109, (66.0-117.)
Toluene-d8 BTEX+NAP-8260B 107. (73.0-122)
M = Method Method-Description
Mi SW846 8260B
M2 EPA 8270
M3 EPA 3550
Notes:

The qualifiers in this report are defined as follows:
ND indicates that the analyte was not detected at a concentration greater than the detection limit.

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).

U indicates that the analyte was not detected at 2 concentration greater than the detection limit.
+: “~ates that a quality control analyte recovery is outside of specified acceptance criteria.

*9908E33-04*

P O Box 30712 « Charleston. SC 29417 = 2040 Savage Road * 20407

(843) 556-8171 - Fax (843) 766-1178
A .
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Client: Supervisor of Ship Building & Conversion .
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: September 02, 1999 Page 30f3
Sample ID : 99SPORTO0261-04
M = Method Method-Description

This data report has been prepared and reviewed
in accordance with General Engineering Laboratories

standard operating procedures. Please direct
any questions to your Project Manager. Elise Hanson at 843-556-8171.

wed By
P O Box 30712 « Charleston. SC 29417 « 2040 Savage Road * 29407
*9908E33-04* {843) 556-8171 « Fax (843) 766-1178
L".‘ Prantetl on rervebed rnner
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-
ParOoRE”
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: September 02. 1999 ) Page 1of3
Sample ID : 99SPORT0261-05
Lab ID : 9908E33-05
Matrix : Soil
Date Collected : 08/30/99
Date Received ’ : 08730199
Priority : Rush
Collector : Client
Parameter Qualifier Result v DL RL Units DF Analyst Date Time Batch M
le Organics
X + NAPTH. - 5 irems .
Benzene 1.23 0.585 1.17 ug/kg 1.0 TCL 08/31/99 1509 157375 1
Ethylbenzene U ND 0.351 1.17 ug/kg 1.0
Naphthalene Y ND 0.702 1.17 ug’kg 1.0
Toluene 1.33 1.05 1.17 ug’kg 1.0
Xylenes (TOTAL) U ND 0.819 2.34 ug’kg 1.0
Extractable Organics
Polvnuclear Aromaiic Hvdrocarbons - 16 items
Acenaphthene U ND 3330 16700 ug/kg 500 JPA 09/01/99 1909 157320 2
Acenaphthylene U ND 3330 16700 ug’kg 500
Anthracene U ND 3330 16700 ug/kg 500
Benzo(a)anthracene U ND 2330 16700 ug’kg 500
Benzo(a)pyrene u ND 3330 16700 ug/kg 500
Benzo(b)fluoranthene u ND 3330 16700 ug/kg 500
Benzo(ghi)perylene u ND ) 3330 16700 ug’kg 500
Benzotk)fiuoranthene u ND 3330 16700 ug/kg 500
Chrysene U ND 3330 16700 ug’kg 500
Dibenzo(a.h)anthracene U ND 13300 16700 ug/’kg 500
Fluoranthene U ND 3330 16700 ughkg = 500
Fluorene U ND 3330 16700 ug’kg 500
Indeno(1.2.3-¢c.d)pyrene U ND 11700 16700 ug/kg 500
Naphthalene U ND 3330 16700 ug’kg 500
Phenanthrene U ND 3330 16700 ug/kg 500
© -ne u ND 3330 16700 ug’kg 500
.e following prep procedures were performed:
olatiles 8260 High Level TCL 08/31/99 0856 157375 3
0 Box 30712 - Crrton s 20017 - 2040 sz mood 25007 ||| NN TR
(843) 556-8171 » Fax (843) 766-1178 *9908E33-05*

o
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Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Contact: Mr. Bill Hiers '
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  September 02, 1999 Page 2of 3
Sampie ID : 99SPORT0261-05
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M

GC/MS Base/Neutral Compounds HDB 08/31/99 0915 157320 3

Comments:
Surrogate recovery failed due to dilution(s).

Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorobiphenyl M610-NPWC 0.00* (44.7-110.)
Nitrobenzene-d5 M610-NPWC 0.00* (42.4-107)
p-Terphenyl-d14 M610-NPWC 0.00* @45.5-104.)
Bromofluorobenzene BTEX+NAP-8260B 102. (73.0- 129.)
Dibromofluoromethane BTEX+NAP-8260B 108. 660-117.)
Toluene-d8 BTEX+NAP-8260B 114. (73.0-122)
M = Method ) Method-Description
Ml SW846 5260B
M2 EPA 8270
M3 _ EPA 3550

Notes:

The qualifiers in this report are defined as follows:

ND indicates that the analyte was not detected at a concentration greater than the detection limit.

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detected at a concentration greater than the detection limit.

= %cates thar a quality control analyte recovery is outside of specified acceptance criteria.

" P O Box 30712 » Charleston. SC 29417 « 2040 Savage Road * 29407

*9908E33-05* (843) 556-8171 * Fax (843) 766-1178
-~ . .

.
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Client: Supervisor of Ship Building & Conversion
SUPSHIP-Pontsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  September 02, 1999 Page 3of 3
Sample ID : 99SPORT0261-05
M = Method Method-Description

This data report has been prepared and reviewed
in accordance with General Engineering Laboratories

standard operating procedures. Please direct
any questions to your Project Manager, Elise Hanson at 843-556-8171.

.wed By

P O Box 30712 « Charieston, SC 29417 « 2040 Savage Road * 29407
*9908E33-05* (843) SS6-B1TL « Fax (843) 766-1178
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Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porismouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portismouth Detachment
cc: NPWC00197 Repon Date:  September 02, 1999 Page 1of3
Sample ID : 99SPORT0261-06
Lab ID : 9908E33-06
Mamix : Soil
Date Collected : 08730799
Date Received : 08/30/99
Priority : Rush
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
* Organics
.+ NAPTH. - 5 items
Benzene 245 0.474 " 1.00 ug’kg 1.0 TCL 08731799 1241 157375 1
Ethyibenzene 1.17 0.284 1.00 ug’kg 1.0
Naphthalene u ND 0.568 1.00 ug’kg 1.0
Toluene 191 0.852 .00 ug/kg 1.0
Xylenes (TOTAL) 289 0.663 2.00 ug/kg 1.0
Extractable Organics
Polynuclear Aromatic Hvdrocarbons - 16 items
Acenaphthene u ND 3330 16700 ug/kg 500 JPA 09/01/99 1937 157320 2
Acenaphthylene U ND 3330 16700 ug/kg 500 :
Anthracene U ND 3330 16700 ug/kg S00
Benzo(a)anthracene . U ND 3330 16700 ug/kg 500
Benzola)pyrene U ND 3330 16700 ug/kg 500
Benzo(b)fluoranthene U ND 3330 16700 ug’kg 500
Benzo(ghi)perylene u ND 3330 16700 ug’kg 500
Benzot k)fluoranthene U ND 3330 16700 ug/kg 500
Chrysene U ND 3330 16700 ug/kg 500
Dibenzota.h)anthracene U ND 13300 16700 ug/kg 500
Fluoranthene u ND 3330 16700 ugkg 500
Fluorene U ND 3330 16700 ug/kg 500
Indeno( 1.2.3-c.d)pyrene 0] ND 11700 16700 ug’kg 500
Naphthalene 1y ND 3330 16700 ugkg 500
Phenanthrene U ND 3330 16700 ug’kg 500
P e u ND 3330 16700 ugkg 500

The foliowing prep procedures were performed:

Volatiles 8260 High Level

‘P O Box 30712 * Charleston. SC 29417 = 2040 Savage Road * 29407
1843) 556-8171 « Fax (843) 766-1173

~o. . .

Ry

TCL 08/31/99 0900 157375 3

O

*9908E33-06*
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Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  September 02, 1999 . Page 2 of3
Sample ID : 99SPORT0261-06
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
GC/MS Base/Neutral Compounds HDB 08/31/99 0915 157320 3
Comments:
Surrogate recovery failed due to dilution(s).
Surrogate Recovery Test Percent % Acceptable Limits
2-Fluorobiphenyl M610-NPWC 0.00" (44.7 - 110.)
Nitrobenzene-dS M610-NPWC 0.00* (42.4 - 107.)
p-Terphenyl-d14 M610-NPWC 0.00* (45.5 - 104.)
Bromotluorobenzene BTEX+NAP-8260B 85.4 (73.0- 129.)
Dibromoflucromethane BTEX+NAP-8260B 116. (66.0-117.)
Toluene-d8 BTEX+NAP-8260B 117. (73.0-122)
M = Method Method-Description
Ml SW3846 8260B
M2 EPA 8270
M3 EPA 3550
Notes:

The qualifiers in this report are defined as follows:
ND indicates that the analyte was not detected at a concentration greater than the detection limit.

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detected at a concentration greater than the detection limit.

~ i=“icates thai a quality control analyte recovery is outside of specified acceptance criteria.

*9908E33-06*

P O Box 30712 « Charleston. SC 29417 - 2040 Savage Road * 29407
(843) 556-8171 « Fax (843) 766-1178
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Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Pontsmouth Detachment
cc: NPWC00197 Report Date:  September 02, 1999 Page 30of 3
Sampie ID : 99SPORT0261-06
M = Method Method-Description

This data report has been prepared and reviewed
in accordance with General Engineering Laboratories

standard operating procedures. Please direct
any questions to your Project Manager, Elise Hanson at 843-556-8171.

.1ewed By

P O Box 30712 « Charleston. SC 29417 * 2040 Savage Road » 20407
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Attachment 111

Certificate of Disposal (tank)




AST Certificate of Disposal

CONTRACTOR

Supervisor of Shipbuilding, Conversion and Repair, USN
Portsmouth, VA

Environmental Detachment Charleston

1899 North Hobson Avenue
North Charleston 29405-2106

Telephone (843) 743-6482

TANKID & LOCATION

AST 601, Vesole Street, Charleston Naval Complex, N. Charleston, SC

DISPOSAL LOCATION

Bldg. 1601 Tank Cleaning
& Disposal Area
Charleston Naval Complex

TYPE OF TANK SIZE (GAL)

Fuel oil 12,000

L NG/DI

The tank was cut open on both ends, cleaned with a steam cleaner, cut into sections,
and disposed of as recyclable scrap metal.

'DISPOSAL CERTIFICATION

| certify that the above tank has been properly cleaned and disposed of as recyclable
scrap metal.

,['//zmm«/ Z /2/4,/#

Charles C. Wannamaker ~ (Daté)
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BASE: Chareston Naval Complex, Zone H

SITEID: CNC42, Building 601

PROJECT NO.: N7912
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1

BORING ID: ONC42-50 5 | WELLID: NA PIEZOMETERID: NA
CONTRACTOR: ESN COMPLETIONDATE:  §£+42. )¢ LOGGEDBY: G. Sisco
METHOD: DPT BORING DIAMETER (in): | 3/¢ 1! TOTAL DEPTH (ft bls): 2’&.0 .
TOC ELEVATION(ftmsl;:  NA SCREEN INTERVAL (ft bls): NA DEPTH TO GW (ftbis): 3 #4— £t

3 FID (PPM) | &

[+

B Gla

E 8 81w g w 4]
E ZQ clalkl2 w gg
El 55 |E|8|g|3|z :
E| &2 |Z|Elz|2| G é Eg Q WELL

o P-4
o] IR

a \ 33 5|28 Ele] 8 LITHOLOGIC DESCRIPTION Eal 2| construcTion]

W
&3
§

Wl | Vsl o %f/ "
| i
, YES J/’zﬁcﬁ% :g % al

Orémc oot @ﬁ%e)

e
"\ Uit

had
// (

S

==

A i WA T,

¥

: Same
) b Mo, o

2w a

EoB.

¥ 8




BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 : PROJECT NO.: N7912
BORING ID: cNCa2Eff 1. WELLID: NA PIEZOMETERID: NA
CONTRACTOR: ESN COMPLETION DATE: LOGGED BY: G. Sisco
dsrnoo: o /.{ . A . BORING DIAMETER (in: 7= § */ TOTAL DEPTH (ft bls): é, O /74
OC ELEVATION (fimsl):  NA SCREEN INTERVAL (ft bls): NA DEPTHTO GW (ftbis): T 4.{' ,4
3 FIo PPm) | I
HAWD AUGER
El Ee 2 Blel] Q
El Z& |&[glEl5(8] & 23
z| 22 |G5|&|E|a|8| E]| < 28|
b Ss ElFlc x| @ £z 8 WELL
8 38 z|218l5]E] 8 § LITHOLOGIC DESCRIPTION E%| 2| construcTion|
ist rowh/ « SA- Sl st p Lo
-1-|- st pfp B 4 { #
1 cL
ZDW ¢ Zﬂ M'b+ YLs‘ ! ;’I-p '
) A - orard” him ) oL
1%z~ < clay |

Sﬂé: VoORS V%

‘ GFBL2-
6
4 =




BASE: Chareston Naval Complex, Zone H

SITE ID: CNC42, Building 601

PROJECTNO.: N7912
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BASE: Charleston Naval Complex, Zone H

SITE ID;: CNCA42, Building 601

PROJECT NO.: N7912
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BASE: Charleston Naval Complex, Zone H
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BASE: Charleston Naval Complex, Zone H

SITE ID: CNC42, Building 601 PROJECT NO.: N7912
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2 FiD (PPM) | & I{éﬁ
> @
& o s wlg o
ol
A EHHHE gl |
AR HEHEEEE gofal weu
a & & g5l1&|8 :‘3-5 E]l €| 8 LITHOLOGIC DESCRIPTION _E,?,; % | consTRUCTION
-e
o
| A4 1 Im| | At &l .
) U4 |20 M Aelgyary o H- Prayst
1144 - ' 9:/ Fy S
s#he- |38 p4 M Sk |
3 {22 ,
W Gy COeMs J‘Msh//épé— ?Sc ,

4
®
FBI8-
oF

<ot C/my

£ 0f




BASE: Charleston Naval Compiex, Zone H

SITE ID: CNC42, Building 601

PROJECT NO.: N7912

BORING ID: CNC42-84 |

WELLID: NA

PIEZOMETER ID: NA

CONTRACTOR: ESN

COMPLETION DATE: g. a4- 24)

LOGGED BY: G. Sisco

b

METHOD: DPT

BORING DIAMETER (n): [ % t

TOTAL DEPTH (ft bis): ? Q

TOC ELEVATION (ftmal):  NA

SCREEN INTERVAL (it bls): NA

DEPTHTO GW (ftblsy A~ 5
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R ——— SITEID: CNCA42, Bullding 601 PROJECT NO.: N7912
BORING ID: CNC42:888 20 WELLID: NA PIEZOMETER ID: NA

CONTRACTOR: ESN COMPLETION DATE: & .2./4. ~00) | LoceepeY: G.Sisco

‘:AETHOD: DPT BORING DIAMETER(n):: . %/% l TOTAL DEPTH (ft bis): 7'Q
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BASE: Charleston Naval Complex, Zone H

SITE ID: CNCA42, Building 601

PROJECT NO.: N7912

BORING ID: CNC42-Bify 2 [

WELLID: NA

PIEZOMETERID: NA

CONTRACTOR: ESN

COMPLETION DATE: g, 74 -0

' LOGGED BY: G. Sisco

METHOD: DPT

BORING DIAMETER (in): j3/4/ d

TOTAL DEPTH (ft bis):

£

TOCELEVATION (ftmsl):  NA

SCREEN INTERVAL (ftbis): NA

DEPTHTO GW (ftbls): 53/ /5’,[,£
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BASE: Charleston Naval Complex, Zone H SITEID: CNC42, Building 601 PROJECT NO.: N7912
BORING ID: CNC42-Bgf 2 2 WELLID: NA " | PIEZOMETERID: NA
CONTRACTOR: ESN COMPLETION DATE: 5 2‘5 -@0 LOGGED BY: G. Sisco
ETHOD: DPT | BORING DIAMETER (in): ‘[3/7 Y TOTAL DEPTH (tblsy:  ZF-. )
TOCELEVATION(ftmsl: NA SCREEN INTERVAL (ftbis):: NA DEPTHTO GW (ftbls): 7=, 3, 7
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BASE: Charleston Naval Complex, Zone H SITEID: CNCA42, Building 601 ' PROJECT NO.: N7812
BORING I CNC42-8%, /)7 WELLID: NA PIEZOMETER ID: NA
CONTRACTOR: ESN . compLETION DATE: § - A& - (/]| LoceeDBY: @.Sisco
v .

METHOD: DPT BORING DIAMETER (in): _LJ///- TOTAL DEPTH (ftbis): 7> 3! 0 /L
TOCELEVATION (ftmsf):  NA SCREEN INTERVAL (ftbis): NA DEPTHTO GW (ftbls):g |, 3 , O/V/ X
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BASE: Charleston Naval Complex, Zone H SITEID: CNC42, Building 801 PROJECT NO.: N7912
BORING ID: CNC42-B1 7 4 WELLID: NA PIEZOMETERID: NA
| conTRACTOR: ESN ) COMPLETION DATE: 5_ 25 - 00| LOGGEDBY: G.Sisco
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e
FROMOTE PROTECT PROSPER

2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

1. LOCATION OF WELL:

|stanée and Direction from Hoéd Intersections:
80 f{roma Vesoh S+

Street Address & City of Well Location:

Sketch Mgp:

'f‘:u‘/‘:‘

nia

Water Well Record
Bureau of Water

(o

5. WELL DEPTH (completed) Date Startec: )|~

2 CUTTINGSAMPLES: [JYes [ No

Geophysical Logs:

0 Yes (please enclose) *El, No

Brown € uw@, 4ad Pa’ (=

25 ft. Date Completed: |1 - 9/0&
6. O Mud Rotary O Jetted B Bored O Dug
O Air Rotary O Driven O Cabie tool O Other
7. USE:
O Domestic O Public Supply-Permit No. O Industry
O Irigation O Air Conditioning O Commercial
O Test Well A_ Monitor Well 0O
8. CASING: IZThreaded [0 Welded
piam:__2." Height: Above/Below
Type: S PVC 0O Galvanized Surface Fm ft.
O Steel O Other Weight 1A,
d> _into_2( _fi. depth | Drive Shoe? O Yes B&) No
in. to ft. depth
9. SCREEN
7]
Type: . BPYC Diam.;_<

[

Siot/Gauge: ) 1o 1D Length: _5

Set Between: .20 __ft. and_3-_£lﬂ. NOTE: MULTIPLE SCREENS
ft. and ft.  USESECONDSHEET

Sieve Analysis [ Yes (please enclose) [ No

10. STATIC WATER LEVEL .
ft. below land surface after 24 hours

7/
sf‘o.u.:;,l\,7 brovon Sa--—g K4 Z.
A TRan Clovey 5«,«0 2’ ‘5/
s/ [35”

47aen Sandy ol € da%_
2 : !

11. PUMPING LEVEL Below Land Surface. _
ft. after _hrs. Pumping

Pumping Test: O Yes (please enclose) [0 No
Yield:

G.PM.

12. WATER QUALITY
Chemical Analysis O Yes 0O No
Please enclose lab results.

Bacterial Analysis [ Yes [ No

13, ARTIFICIAL FILTER (gravel pack) B[Yes CINo ,
Installed from 29/ o35 ft.

Effective size Uniformity Coefficient

14. WELLGROUTED? & Yes O No
A Neat Cement [ Sand Cement O Concrete O Other -
Depth: From f.io___26 ft.

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: ___ ft.____ direction
Type well disinfected [ Yes Type:
upon completion ] No Amount:

16. PUMP: Dateinstalled: Notinstalled %]
Mir. Name: Model No.:
HP Voits Length of drop pipe __ ft. Capacity____gpm
TYPE: O Submersible O Jet (shaliow) O Turbine

“Indicate Water Bearing Zones

(Use a 2nd sheet if needed)




Water Well Record
Bureau of Water
2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

Distance and Dlrectl from oa nerséct:ons.
boo’ w2 twl. 0f 2r? 47 past
+ AKle. 45 s S
Street Address & City of Well Location: 5. WELL DEFTH (completed) Date Started: 1) /0/00
Sketch Map: e ft. Date Completed: | (~ (O/c0
Eo {&,/_% [ 6. O MudRotary [ Jetted }_Bored O Dug
| 1 O Air Rotary O Driven 00 Cabietool 0O Other
! [ 7. USE: '
2:{.‘3 @ O Domestic O Public Supply-PermitNo.______ O Industry
, 0O lmigation O Air Conditioning 0O Commercial
o é ; O Test Well ® Monitor Well o
kd e 8. CASING: i Threaded L) Welded '
-+ : Diam.:_"2\! Helght: Above/Below o,
: : Surfa 2 L f.
Z CUTTINGSAMPLES: O Yes X No TP N O omezed | —
_ ‘ A __ft.depth | Drive Shoe? COYes ) No-
Geophysical Logs: D Yes (please enclose) 4| No in.to ft. depth
@ [flickess Dol o SCREEN wtf
=ormal n-:-e&ggp,;_-; B 12 Bottory Type: pVC.. Diam.: 2
S St Steatyn SiovGauge:_ O 0 10 ?nqﬂh _ 107
' / Set Between: __°1_____ft. and | ft.  NOTE: MULTIPLE SCREENS
brown Frug eod PEIY © z #t. and ft.  USESECONDSHEET
7 Sieve Analysis O Yes (please enclose) (& No
N NV s I+ 2 5 10. STATIC WATER LEVEL _
. : , ’ ft. below land surface after 24 hours
Lt Tonm F./leo €9 (L g 1O 11. PUMPING LEVEL Below Land Surface.
7 7 -ft. after hrs. Pumping GPM. -
Ligh? Brownm Fing 5""‘4) Q' [G Pumping Test: O Yes (please enclose) O No
Yield:
12, WATER QUALITY :
Chemical Analysis [JYes (XNo  Bacterial Analysis O Yes MNo.
Please enclose lab results. '
13. ARTIFICIAL FILTER (gravelpack) [XYes [INo
Installed from 3 o9 .
Effective size Uniformity Coefficient '
14. WELL GROUTED? \Yes ONo
D<Neat Cement [ Sand Cement [J Concrete CIOther .«
Depth: _From q oK .
15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: _____ft.____direction
R Type well disinfected [JYes Type: )
upon oompletmn & No Amount:
16. PUMP: Date installed: Notinstalled Q
Mir. Name: Model No.:
HP. Voits Length of drop pipe ___ ft. Capacity____gpm
TYPE: (3 Submersible [ Jet (shaliow) [ Turbine
L Jet(deep) [ Reciprocating [l Centrifugal ______
*Indicate Water Bearing Zones  CERTIFICATION: This well was drilled under
‘se a 2nd sheet i needed)
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PROMOTE PROTECT PROSPER

1. LOCATION OF WELL:

ide:
Distance and Direction from Road Intersections:

30’ Crow- Vesolg A,

Street Address & City of Well Location:

Water Well Record
Bureau of Water

2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

Sketch Map: ey
69
[ .

e

P e

T Jcbole 4.

. WELL DEPTH (completed)

U

Date”Starvted: i~ gloo

2

2 CUTTINGSAMPLES: [1Yes XA] No

. v ]
cloy o/ §ravel 3

Geophysical Logs: O Yes (please enclose) ¥

Green Sandy cllua,. q/

12 ft. Date Completed: 1/~ & le©
6. O MudRotary D) Jetted & Bored O Dug
0O Air Rotary C Driven 0O Cabie tool O Other
7. USE:
O Domestic O Public Supply-Permit No. — O industry
O lmigation O Air Conditioning O Commercial
0O Test Well [®, Monitor Well (m]
8. CASING: B Threaded [1 Welded
Diam.: 2" Height: Above/Below
Type: B PVC O Galvanized | Surface & ft.
O Steel O Other Weight tb./At.
——CP into__2m . depth | Drive Shoe? CIYes & No
in. to ft. depth
9. SCREEN 0
Type: ?Vé ; Diam.:__. €
SlovGauge: _0) O 1O Length:_ 10’ .
Set Between: % ft.and__1 2. _ft.  NOTE:MULTIPLE SCREENS
: ft. and ft. USE SECOND SHEET

"Sieve Analysis [ Yes (please enclose) &] No

®

10.

STATIC WATER LEVEL

ft. below land surface after 24 hours

n.

PUMPING LEVEL Below Land Surface.

_—  ftafter________hrs. Pumping . ___________GPM.
Pumping Test: O Yes (please enclose) O No

Yield:

12,

WATER QUALITY ‘
Chemical Analysis [ Yes ONo  Bacterial Analysis O Yes DXNo
Please enclose lab results. : :

13.

ARTIFICIAL FILTER (gravel pack) (XYes OINo ,
installed from KA ft.to 12 ft.

Effective size Uniformity Coefficient .

14.

WELL GROUTED? [XYes [No

3Neat Cemenmt [ Sand Cement O Concrete DOthe{ "
Depth: From & .o V72 ft.

15.

NEAREST SOURCE OF POSSIBLE CONTAMINATION: ___ .___ direction

Type well disinfected 0 Yes Type:
upon completion & No Amount; :

16.

PUMP: Date installed: Notinstalled (]
Mir. Name: Model No.: : i

HP. Volts Length of drop pipe _ ft. Capacity gpm
TYPE: [ Submersible O Jet (shallow) O Turbine :
0 Cen

“Indicate Water Bearing Zones .

(Use a 2nd sheet If needed)

- 3.'RE




Water Well Record
Bureau of Water
2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

PROMOTE

LOCATION OF WELL:

Distance and Direction from Road Intersections:
RAj. to Veslwole $14,

Street Address & City of Well Location: 5. WELL DEPTH (completed) Date Started

Sketch Map: A ft. Date Completed:
‘\l G)o‘\\ 6. 0O MudRotary [ Jetted X Bored O Dug
\ , D Air Rotary D Driven D Cabietool O Other
- it s 2dewnlk 7. USE:
Vegole S 1 O Domestic O Public Supply—Permit No. O Industry
- O Inigation O Air Conditioning O Commercial
: O TestWell ¥ Monitor Weil o -
8. CASING: (X, Threaded (1 Welded _
Diam.:___ 2 Height: Above/Below &
Type: [XPVC 0O Galvanized Surface i fi.
2 CUTTINGSAMPLES: D) Yes (& No P D'Stesd O Other Weight A
— (b into—3__ft. depth | Drive Shoe? [0 Yes (1 No
Geophysical Logs: O Yes (please enclose) B No in. to ft. depth
R R o a
Type: Pure Diam:___ ¢

Slot/Gauge: _C 0 !0 Ls:gth: lo”
: Set Between: % ft. and L& ft.  NOTE: MULTIPLE SCREENS
browm £ Uy Flue f. and ft.  USESECONDSHEET
\ P Sieve Analysis [ Yes (please enclose) q No
- RV 2
He clayay, € \»Q,Saﬁ fﬁ rn\ﬂl (2 < 10. STATIC WATER LEVEL
N ' f ft. below land surface after 24 hours
12 1. PUMPING LEVEL Below Land Surface.
ft. after hrs. Pumping

Pumping Test: [0 Yes (please enclose) [0 No

Yield: —
12. WATER QUALITY
Chemical Analysis O)Yes OO0No  Bacterial Analysis [J Yes (§/No

\
Greew Sonnd wicla | D "2
/ GPM.

Please enclose lab results.

13. ARTIFICIAL FILTER (gravel pack) [XYes ONo
Installed from 2 o VT ft.
Effective size Uniformity Coefficient -

14. WELL GROUTED? (3 Yes [INo
[Neat Cement D) Sand Cement O Concrete [ Other _:. .
Depth: From & o 1V 2m f.
NEAREST SOURCE OF POSSIBLE CONTAMINATION: _____ ft____ direction )
Type well disinfected O Yes Type: : .
upon completion ¥ No  Amount; : ’
16. PUMP: Date installed: : Not installed q
Mfr. Name: Model No.: . :
HP. Volts Length of drop pipe __ ft. Capacity ___gpm
TYPE: ([ Submersible O Jet (shaliow) (3 Turbine
D Jet (doep) |
WEL OR'S.

15

*iggicate Water Bearing Zones

e a 2nd sheet if needed)

WHEN 10M /1008 COPY 1 MAIl TN QN NEDARTMENT AR MNEAITM ANN ENVIBANMENTA! FOANTRNI (ANNDEQRE ARNVEL
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Water Well Record
Bureau of Water
= 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

s
PROMOTE PROTECT PROSPER

1. LOCATION OF WELL:

720 W of VerSol ST o
Street Address & City of Well Location: 5. WELL DEPTH (°I°"’P'°'?d) Date Started: [/- G /o0
Sketch Map: ——__ @ | L ft. - Date Completed:
'y i
&5 69 | 6. DO MudRotary O Jetted B Bored O Dug
e O Air Rotary O Driven 0O Cable too! 0 Other
et . 7. USE:
vesolc O Domestic O Public Supply-PermitNo.________ [0 Industry
O Inigation O Air Conditioning O Commercial
/ Bc/ms - O TestWel &l Montior Well o
S 8. CASING: IQT'h'readed 0 Welded :
Diam.: = Height: AboveIBelowF”L
Type: [@PVC [ Galvanized Surface 3
2. CUTTING SAMPLES! XY Yes O No ype O Steel O Other weigm lb.f'ftl.
‘ @ into_Z. . depth | Drive Shoe? ‘0 Yes @ No
Geophysical Logs: [0 Yes (please enclose) K. No in. to ft. depth =
: 9. SCREEN
. u
Type: P ve 7 Diam.: 2 -
: Slot/Gauge: 0O (0 Length: _1O
9 2/ Set Between: & ft.and__1S __ft.  NOTE: MULTIPLE SCREENS
| brows i Clane, T4 Wiarary _ ‘ ft. and ft.  USESECONDSHEET
i ’ , . Sieve Analysis  [J Yes (please enclose) K] No
green fandy cla, RC lon, | 3 10. STATIC WATER LEVEL .
T , / ft. below land surface after 24 hours
IN=S Ov‘cgdg ) ! . H 11. PUMPING LEVEL Below Land Surface. '
' j2.! ft. after hrs. Pumping G.PM.
g Ly Qo awd tle % Pumping Test: O Yes (please enclose) [J No
Yield: — —

12. WATER QUALITY .
Chemical Analysis @ Yes [ONo  Bacterial Analysis [JYes L[lNo

Please enclose lab results. -
13. ARTIFICIAL FILTER (gravel pack) (Yes [INo ’

Instafled from ___ L’ o2 ft.

Effective size v 2 Uniformity Coefficient

14. WELL GROUTED? [ Yes (INo

B Neat Cement [ Sand Cement O Concrete O Other

Depth: From e w2 ft.
15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: ____ ft._____ direction

A Type well disinfected O Yes Type:
upon completion &) No Amount:

16. PUMP: Date instalied: Notinstalled ]

Mir. Name: Model No.: '

HP. Voits Length of drop pipe__. . Capacity __gpm

TYPE: [ Submersible [ Jet (shallow)
ti

O Turbine
0c

*Indicate Water Bearing Zones

(Use a 2nd sheet if needed)

WERIOMMNARY 0200 COPY 1 MAIL TO: K.C. DEPARTMENT OF MHEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE)



ROMOTE lOTECT PROSPER

Water Well Record
Bureau of Water
2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

LOCATION OF WELL:

To § of

Street Address & City of Well Location:

0 Distan'ar:;d irecno i ntom oad ntersectlons" jons:
Vebo'e L F

5. WELL DEPTH (completed) Date Started:

Sketch Map:

d
Pl
[' >} i
Vcsa ’5"

. r,_w
iR
;:‘;Q_/M-;"
sy

|I~ Plos

2 CUTTINGSAMPLES: K| Yes [ No
Geophysical Logs:

O Yes (please enclose) OO No

_.17 loro e F""-Q‘-J/‘Sl/
Tlen bondy Ol 3

Q"f C—

Clege o Samp / Ghdls

| 2 ft. Date Completed: |}~ 7700
6. [0 MudRotary O Jetted O Bored O Dug
O Air Rotary O Driven O Cable tool K] Other
7. USE: 3
O Domestic: 0O Public Supply-Permit No. 0O Industry
O Imigation O Air Conditioning - Commercial
O Test Well Kl MonitorWell - (o]
8. CASING: K] Threaded L[] Welded
Diam.:__% ’’ Height: Above/Below
Type: [@PVC [ Galvanized | Surface z ft.
O Steel [0 Other Weight ib.At.
in.to_&’___ft. depth | Drive Shoe? .0 Yes IZ\M)
in. to ft. depth N
9. SCREEN
Type: Scbe) Ho Py Diam:_ 2
SlovGauge: O r0/0 Length: __10°
SetBetween: 1O ft.and__1&= __ft.  NOTE:MULTIPLE SCREENS
ft. and ft. USESECONDSHEET
S-, Sieve Analysis  [J Yes (please enclose) Q‘ No
10. STATIC WATER LEVEL )
s ft. below land surface after 24 hours
! 2 11. PUMPING LEVEL Below Land Surface.
ft. after hrs. Pumping G.PM.
Pumping Test O Yes (please enclose) O No

Yield:
12. WATER QUALITY

Chemical Analysis (3 Yes [ No
Please enclose lab resulits.

Bacterial Analysis [ Yes. ONo

13. ARTIFICIAL FILTER (gt‘avelZ pack) ElYes [INo

1L,

Type well disinfected (] Yes Type:

Installed from ft. to ft.
Effective size 2 Uniformity Coefficient
14. WELL. GROUTED? & Yes OINo
O Neat Cement [0 Sand Cement [ Concrete [ Other
Depth: From ft. to ft.
15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: 29__ ft._E_ dicection

upon completion [ No Amount:

16. PUMP: Date installed:

Notinstalled &]

D Jet (dggp)

*“Igdicate Water Beadng Zones

a2ndsheetifneeded)

PLIES annn tanmen "ABY ¢ MAN

. ra
TH: @~ NEDADTMENT AE MNEAITH ANR ENVIDNNMENTAI

Mfr. Name: Model No.:
HP. Volts Length of drop pipe__ ft. Capacity ___gpm
TYPE: ([ Submersible T Jet (shaliow) . O Turbine

CONTRNI (ANPDAFRR ARNVE)




Water Well Record
Bureau of Water
2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

e
PROMOTE PROTECT PROSPER

1. LOCATION OF WELL:

oy
Distance and Direction from Road Intersections:
20" w ol Vesole &4

“Date Started: J{ - 420

5. WELL DEPTH (completed)

Street Address & City of Well Location:

. —
Sketch Map: ! R i & fi. Date Completed: 1~ #/0D
: 6. 0O MudRotary - DO Jetted By Bored O Dug
J O AirRotary O Driven O Cabletool Kl -Other
~ITS 7. USE: &
0O Domestic O Public Supply-Permit No. 0O industry
O Imigation 0O Air Conditioning 0O Commercial
O Test Well [ Monitor Well 0
8. CASING: II.Threaded 0 Welded
Diam:___ 2" Height: Above/Below Em
T IZI PVC O Galvanized | Surface .
2. CUTTINGSAMPLES: [ Yes [ No ype: 0 Other Weight . lb./f:l.
) ) ln.to ft. depth Dnve Shoe? I'_'I Yes 0O No
Geophysical Logs: O Yes (please enclose) X No in.to ft. depth
% v RS T Ty T g SRR 9 . .
Type: Pre Diam.: Z
Slot/Gauge: '@ 1O Length:__ 107
. V7 Set Between: %= ____ft.and__!%=__ft.  NOTE:MULTIPLE SCREENS
Grav €/1e Sad) 3 ft. and fi.  USESECONDSHEET

| ’ ) Sieve Analysis [J Yes (please enclose) & No
Yo Silbe €0 Send TGl . 10. STATIC WATER LEVEL
|

ft. below land surface after 24 hours °

Denvt_brown 14 e 1o 12 11. PUMPING LEVEL Below Land Surface.
__’_V_f\___ft. after hrs. Pumping
Greew~ Clawe ‘59&-{) Pumping Test: O Yes (please enclose) X No
T ' Yield: ' —
12. WATER QUALITY

Chemical Analysis [} Yes OONo  Bacterial Analysis O Yes [0 No
Please enclose lab resuits. ’

G.PM.

- 13. ARTIFICIAL FILTER (gravel pack) [DYes [ONo
Installed from = rw_1% ft.
Effective size & T Uniformity Coefficient

14. WELL GROUTED? X Yes ONo
3. Neat Cement ) Sand_ Cement [ Concrete [ Other
Depth: From__Su” foc® w12 t.
15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: ____ R.____ direction
Type well disinfected O Yes Type: '
upon completion . No Amount:

16. PUMP: Date installed: Notlnslalled R
Mfr. Name: Model No.:
H.P. Volts Length of drop pipe __ !l. Capacity _gpm

TYPE: (] Submersible O Jet (shallow)  [J Turbine
_0J Jet (deep) _0] Reciprocating O] Cén

*Indicate Water Bearing Zones

(Use a 2nd sheet if needed)




Water Well Record
Bureau of Water
2600 Buil Street, Columbia, SC 29201-1708; (803) 734-5300

[3 PROT CT PROSPER-

LOCATION OF WELL:

Ao s DR 5 SR R R
Distance and Direction from Road Intersections:

DN of Vesel€ ST

Street Address & Chy of Well Location: 8. WELL DEPTH (completed) Date Started: /1//7 <
Sketch Map: Y (T N /2 : ft. Date Completed: /// ,'% o
: \ - 6. [0 MudRotary = O Jetted @ Bored 0O Dug
gidewaln . ! D AirRotary [l Diven ' O Cabletool O _Other
® NTS 7. USE: 4
of=" 51, ' Ol Domestic O Public Supply-PecmnNo . O Industry
O irigation O Air Conditioning O Commerdial
n O TestWell @ MonitorWell =]
' 8. CASING: & Threaded DJ Welded :
piam.i___ 2 Height: Abovel?__e/l}ow
. Type: B PVC [ Galvanized .| Surface 7 ft.
2 CUTTINGSAMPLES: [OYes [ No ype Cl Steel [J Other _ Welght . Ib.At.
’ In.to ft. depth | Drive Shoe? OlYes [ No
Geophysical Logs: D Yes (please enclose) I’_'] No in. to ft. depth | -0,
Formation'Descrif i pVC Diam.: 27
e 17 Stratul Slot/Gauge &, 0/0 Length: [ o’

o, . p Set Between: A& __.ft.and—/Z _ft.  NOTE:MULTIPLE SCREENS

18y fine SandeSiir| | / ft. and ::ft.  USESECONDSHEET

_ , ’ ' Sieve Analysis [ Yes (please enclose) 2No
Pty Fne Sovel r/) 4. A 10. STATIC WATER LEVEL
! : v ) ft. below land surface after 24 hours
o 5 Brownt THer 11. PUMPING LEVEL Below Land Surface.
' ¢ ’ fi. after hrs.  Pumping G.PM.
VQfea-\ C/vky g’ S,,d,mﬁ/ /ﬂ /2 Pumping Test: O Yes (piease enclose) @ No
7
Yield: —

—

12. WATER QUALITY
Chemical Analysis BB Yes 1 No  Bacterial Analysis [0 Yes @No
Please enclose lab results.

13. ARTIFICIAL FILTER (gravelpack) B Yes DONo .

Installed from A ft.to /2 ft.
Effective size _ % 2- Uniformity Coefficient

14. WELLGROUTED? 8 Yes ONo
@ Neat Cement [ Sand Cement O Concrete 0 Other
Depth: From___Svrface __fLto Lo X .

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: ______ft._____ direction

Type well disinfected O Yes Type:

upon completion @ No Amount:

~16. PUMP: Date instalied: Notinstalled &
. Mir. Name: Model No.:
H.P. Volts Length of drop pipe __ ft. Capacity _gpm

TYPE: (O Submersible O Jet {shallow) O Turbine
DA Jet Ldeg ) El Recnprocatin D

*Indicate Water Bearing Zones

& 2nd sheet if needed)

WIS/ 10073 (90N CADV 4 MAR TNA. @/ NEDADTMEMT AE UESAITU AMNR EMVIDAMMEMTAI AANTEN! (ARNDESS asdnVEY




Page of

m Tetra Tech NUS, Inc. BORING LOG ' _of__
PROJECTNAME: (e, Zore id BORINGNo: -~ M OD . .
'PROJECTNUMBER: _ & 2 DATE: 3~ 13/0]

DRILLING COMPANY: T ( GEOLOGIST: _w A - Olsc/
DRILLING RIG: & DRILLER:  Arnold/ chage,
1&4 [ ~ | __MATERIAL DESCRIPTION — POD Reacing (ppe]
Depth| Blows / | Sampls | Lithology T - . u
No. | Py | wor Change | . 1 -} : s - . B
TY.”; R:l R(:;J Slllluii‘ or )::','m o . : ]€ T4y h
d i R e ;wm " Materia Classification s Remarks g } 2 §
. A " ':. ) .. 3 . ..
Pl DU S é__ Br s Fé/s,'-\‘./; y - -
2 —— g C— - 3 b e—— ) o——— o — o
}— _§_ N LN C*(“‘;ifi Sewg/ || -
Y}—1— —_ ' : -] -
s. ——  e—— 4 — b Ll )> l(h’:"\ -— o Lo L ;— h o
¢ N I et | |Sowe Shels | |
— ? __ _]
sF— — a— — —
b I I - -
o S Nzs oo
e 1 ' 1= -
] ___/ — h — ~1l_
1 ]— / Q/ —
_1_lZ — - -
. * When rock coring, enter rock brokeness, ’
* Inciude monktor reading In 8 foot intarvals @ borshole. -increase reading fraquency ¥ sievatad reponse resd. * Drilling Area .
Remarks: Background (ppm):[__|
Converted to Well: _ Yes No ~Well 1D, %



-& Tetra Tech NUS, Inc. BOR|NG LOG Page___of ___

© PROJECT NAME: LNC RoweN soRING No: 1?7 D 9
. PROJECTNUMBER: ~ 2575 . DATE: 2 1370]
'DRILLING COMPANY: P> GEOLOGIST: "W b O /30w
DRILLING RIG: oh—»l:.‘» 5 ' DRILLER:  Aruol/ Chapa|
B 1 MATERIAL DESCRIPTION =i nunon-umm:l
amplel Depth | Blows / | Sample |.Lithology . . u
(%) | Sample seistone o o s le | 4kl
. or.r:”ﬁn RN: Length Servaned m':m Color| Materisi Clsssification’ s Remarks E § % 'g’
Interval Rock BN . .. L]
[ Hardngss'| -} ; . 14]% |8

Torrn hj *50.,*
Cpreqy F& £5.5(L

Gledn qreﬂ C’ﬁ%

|
i

N
|

o ¥ ?QG' Y
I

- |

N\ \l\\ll\l\ NN
|

—_— Semd So'»-e Sl\ej/< __.
) J—]— —
1z e -

1111
N \\i\
| ]|
| |

—J _J'/j b o—— E_— L] ; V—
. * When rock coring, enter rock brokensss. :
* Inciude monitor reading In 8 foct intervals @ borshole. Increase reading frequency I elevated reponse read. Dirilling Area

. Remarks: ' Background (ppm): I:

Converted o Well __ Yes. ' No “WelllD. ¥




11.‘. Tetra Tech NUS, Inc.

WELL No.: Cwec Ugd meL

MONITORING WELL SHEET 4

PROJECT: cwe DRILLING Co.: (Oreobe i<  BORING No.: - Cwvctidmgy
PROJECT No.: DRILLER: Fnol /650y DATE COMPLETED: | Moo
SITE: L Y. DRILLING METHOD: Hs# NORTHING:
GEOLOGIST: (~2(Q. 501/ DEV.METHOD: S b. Po EASTING:

Elevation / Depth of Top of Riser: _ /

Elevation / Height of Top of

Surface Casing: /

Ground Elevation =
Datum:

¢
1.D. of Surface Casing: o !

Type of Surface Casing: bol4 dow

— Type of Surface Seal: P

| 1.D. of Riser; N 21

Type of Riser: Scloy HOPrC

{
- Borehole Diameter: 6 /

b Elévaﬁon / Depth Top of Rock: N

— Type of Backfill: qro o1t

17%
— Elevation / Depth of Seal: : ] Ve
— Type of Seal: berdonit pollods

Elevation / Depth of Top of Filter Pack: /] 2

’
Elevation / Depth of Top of Screen: / 2

Type of Screen: Lehe)) HoPuc

Siot Size x Length:  ©:0(0 X 10

1.D. of Screen: -2.”
- Type of Filter Pack: #Z wel ql“nudfm.k’ '

A . )
Elevation / Depth of Bottom of Screen: ! (Z

Not to Scale

—  Elevation / Depth of Bottom of , ' .
Filter Pack:. A2

vé

L Elevation / Total Depth of Borehole:

" Type of Backfill Below Well:

Nk




l"t TetraTech NUS, Inc. WELL No.: CNC HY MY 2
MONITORING WELL SHEET

‘ROJECT: cCre

PROJECT No.:
SITE:

(e |

DRILLING Co.: Geotek BORING No.: C we yamp?
DRILLER: Pavl (- esow) DATE COMPLETED: 1/~ ¥/co
DRILLING METHOD: V44 . NORTHING:

GEOLOGIST: W D .0’%0l) DEV.METHOD:

Qub. Pp:e EASTING:

Ground Elevation =
Datum:

Elevation / Depth of Top of Riser: /
Elevation / Height of Top of ‘
Surface Casing: ' /

I.D. of Surface Casing: W #

Type of Surface Casing: ~v#

Type of Surface Seal:  ~4

NERNERN LI}

1.D. of Riser:" 24

Type of Riser: Lelbad WO PUCq

Borehole Diameter: ~~ §"

Elevation / Depth Top of Rock: /

Type of Backfill: qre ot

Elevation / Depth of Seal: 1\
Type of Seal: bendorsle Aukﬁ

Elevation / Depth of Top of Filter Pack: x4
Elevation / Depth of Top of Screen: / i’ '
Type of Screen: Scled HoPre ,

Siot Size x Length: 10’ % 0.000%

1.D. of Screen: Y =

Type of Fiter Pack ¥ 2 wel gmved Ruck
. | ,

'Not to Scale

Elevation / Depth of Bottom of Screen: ] |2
Elevation / Depth of Bottom of ) ’
Filter Pack: - ar:
Type of Backfill Below Weill:
y
 Elevation / Total Depth of Borehole: /12




"'1: Tetra Tech NUS, Inc.

WELLNo: ~eLL Cioe HYme3

MONITORING WELL SHEET

PROJECT:
PROJECT No.:
SITE:
GEOLOGIST:

oS

L

DRILLING Co.:

DRILLER:

DRILLING METHOD:

W B,Ol%oR DEV. METHOD:

" Creofe.lC_ BORING No.:

Pﬂ!!' G—.'bsﬁ,: DATE COMPLETED:

HsA NORTHING:

Cnxg Lidmg;
11 (oD

&J‘k): ’?k} EASTING:

Ground Elevation =

==

OOOO00OO000
% st

ORI
.‘:p.c.l“'o..

OO IN IO
LN N IR A

H=

Not to Scale

Elevation / Depth of Top of Riser:

Etevation / Height of Top of
Surface Casing:

{
ID.of Surface Casing: 9"/

Type of Surface Casing: QOH Jocusr

Type of Surface Seal: PAD

L.D. of Riser:’ 'Zl/

TypeofRiser ~  Puvc

Borehole Dlameter: g

Elevation / Depth Top of Rock:

| 74

Type of Backfill: N et
Ceno A Qrovi

Elevation / Depth of Seal:

1 1%

Rondowlte, Polleds

Elevation / Depth of Top of Filter Pack:

Type of Seal.

Elevation / Depih of Top of Screen;

| <

Type of Screen: B

Siot Sizex Length: O+ 0/0K (S

1.D. of Screen: ral

Type of Fiter Pack: ¥ 2 sl 4ratiol Arc Kk

Elevation / Depth of Bottom of Screen: Y

Elevation / Depth of Bottom of ’
Filter Pack: Ny

Type of Backfill Below Well:

Elevation / Total Depth of Borehole: / 12’

]




'H= Tetra Tech NUS, Inc.

. WELL No.: Cwe. Uil mey

MONITORING WELL SHEET

G-20 te i{ BORING No.:. . cae l-rqwﬂ

ROJECT: Cwe. DRILLING Co.:
PROJECT No.: DRILLER: Taol (-l8%0w) DATE COMPLETED: -l

SITE: U DRILLING METHOD: HsA NORTHING:

GEOLOGIST: w.D. ODlsew  DEV.METHOD: Sub Pusp EASTING:
Elevation / Depth of Top of Riser: : /
Elevation / Height of Top of :

Surface Casing: | FAL

D. of Surface Casing: £

Ground Elevation = Type of Surface Casing: Bo Hdown—

Datum: Jr ) )

al 3 = Type of Surface Seal: 2% &

IO
XA

Concrets PAY

1.D. of Riger: A

Type of Riser: ' Qelw) HO PUC.

_ Borehole Diameter: 3”

Elevation / Depth Top of Rock: /MR

Type of Backfill: Wead Conod

"“"'”"l"

Not to Scale

5 "o4u""

Elevation / Depth of Seal: ‘ 11V

Type of Seal: Row Ao It Polids

4
Elevation / Depth of Top of Filter Pack: | &

Elevation / Depth of Top of Screen: ] 27

Type of Screen: Scbwg HOPyC.

4 f
St Sizex Length: Q.00 X 10

1.D. of Screen: e’
TypeofFiterPack: ¥ 2 wedl giddd fok -

Elevation / Depth of Bottom of Screen: ¥

Elevation / Depth of Bottom of

Filter Pack:. ) Y

" Type of Backfill Below Well:
ype an ow

| Elevation / Total Depth of Borehole: 182




"t Tetra Tech NUS, Inc. ' WELL No.: Cwe Uy mgs

| MONITORING WELL SHEET .
PROJECT: Cne. DRILLING Co.: Geo f2K BORING No.: cwe ‘wmg _
PROJECT No.: DRILLER: Peul (-ib&ny DATE COMPLETED: | (~IYeo
SITE: Yy DRILLING METHOD: HsA . NORTHING:
GEOLOGIST: W .D, 0500  DEV.METHOD: Sub, Punf)  EASTING:
Elevation / Depth of Top of Riser: /
Elevaﬁon 1/ Height of Top of
Surface Casing: | Km

¢
1.D. of Surface Casing: a’

Ground Elevation = Type of Surface Casing: Bo |4 OPOww
Datum: \ 4

& ) «<—— Type of Surface Seal: 2% 2~
ConcCrete PﬁQ

| 1.D. of Riser: 2.
Type of Riser: Sela) HOAUC
quehole Diameter: ' 8 4
=+ Elevation Depth Top of Rock: / A{4
e e 4rouE -
< Elevation / Depth of Seal: A b/ |
Type of Seal: . L@n‘bn:h pq_%
o Elevation / Depth of Top of Fitter Pack: | &
— Elevation / Depth ofVTop of Screen: T A
: Type of Screen: S"Y‘).L Lol
E SiotSizex Length: @10t X1
E 3 1D, of Screen: A4 _
- | Typeof FilterPack: ¥ 2. wedf qmial RreX
- Elevation / Depth of Bottom of Screen: )1
Elevation / Depth of Bottom of
.. Fiter Pack: - R(ASR .

Type of Backfill Below Well:
v

. < Elevation / Total Depth of Borehole: N iad
Not to Scale :




cmc’:émyé

Tt Tetra Tech NUS, Inc. WELL No.:
MONITORING WELL SHEET
.ROJECT: Cre LSt DRILLING Co.: Geote & BORING No.: G dandt

PROJECT No.: DRILLER: Porul G305 DATE COMPLETED: {1
SITE: g 93 60Ol DRILLING METHOD: sy NORTHING:
GEOLOGIST: W&, /2ol DEV.METHOD: Suref PusgD  EASTING:

Elevation / Depth of Top of Riser: /

Elevation / Height of Top of

Surface Casing: /

LD. of Surface Casing: /V A

Ground Elevation = Type of Surface Casing:
Datum: v
12 7 <—]— Typeof Surface Seal: P& (ro7~

__ 1.D. of Riser: 2Y
Type of Riser: Sebed. vio P,
| _ Borehole Diameter: g¢
‘ =1 Elevation / Depth Top of Rock: My
L Type of Backfill 4root
. Elevation / Depth of Seal: 1 ¥
L Type of Seal: bedon e peilefs,
" Elevation / Depth of Top of Filter Pack: 1%’
— | Elevation / Depth of Top of Screen: 1 2!
— Type of Screen: Bcleo toPlc m ! Slo¥-

SiotSzexlengt: 00 X Tof

I
LD. of Screen: 2

| TypectFiterPack ¥ 2 Gravel feck

. : ol

Elevation / Depth of Bottom of Screen: ! )2

— Elevation/Depth of Bottomof . y
Filter Pack: ) AN

* Type of Backfill Below Well:

' ' /
Elevation / Total Depth of Borehole: [AEA

Not to Scale




1% Tetra Tech NUS, Inc. WELL No.: CWC Ha mopd)
MONITORING WELL SHEET V ‘

PROJECT: e DRILLING Co.: (veole  BORING No.:  Cre Hum
PROJECT No.: DRILLER: : vl &}bscar  DATE COMPLETED: (G /o0

SITE: Uy DRILLING METHOD: NSA NORTHING:
GEOLOGIST:  \w, B.0ispw) DEV.METHOD: Aub. Pymp EASTING:

Elevation / Depth of Top of Riser: : /

Elevation / Helght of Top of
Surface Casing: /

D. of Surface Casing: &

Ground Elevation = ) Type of Surface Casing: Ro o Qo
Datum: ' 3

— Type of Surface Seal: 2%,
£l

| 1.D. of Riser: oY

Type of Riser: Pve

- Borehole Diameter: B”

| Elevation / Depth Top of Rock: ] WA

L~ TypeofBackfil: = Nead Cemord
— frov} |

| Elevation / Depth of Seal: 1 28
. Type of Seal: - bewdowi b Redleds |

| Elevation / Depth of Top of Filter Pack: ! Y

Elevation / Depth of Top of Screen: I o

0000
. L )
o, B

Type of Screen: Prc,

OO 3 CXAO0
OO
*e*n et e ")
. L'n'o'-'-'
X0

OO
ateTn e n it t
ORI

Slot Size x Length: o.o1oR1
=B LD. of Screen: 2 |
Typeot FiterPack: 2. well 4rmlie] Pk

Elevation / Depth of Bottom of Screen: 1 -4

Elevation / Depth of Bottom of o .
Filter Pack:. 135’

-~

Type of Backfill Below Well:

| Elevation / Total Depth of Borehole: ! 3%!

Not to Scale




1% Tetra Tech NUS, Inc.

WELL No.:

MONITORING WELL SHEET
PROJECT:  CIC Ro 2K DRILLING Co.: Puw) BORING No.: mo9
| PROJECTNG:  “ZS! 2 DRILLER: b nold CPPipaTE coMPLETED: % (3/0

SITE: Gol DRILLING METHOD: H4 Y NORTHING:
GEOLOGIST: W . 0 .0/500 DEV. METHOD: Surse, [ LML) EASTING:

Elevation / Depth of Top of Riser: ‘ /

Elevation / Height of Top of

Surface Casing: /
1.D. of Surface Casing:
Py

Ground Elevation = Type of Surface Casing: @ b+ H Jow~—
Datum:

¥
| |2~ <+ TypeofSutace Seal: € X2 [P~7

— |.D. of Riser:
Type of Riser:
Borehole Diameter:
——<—{— Elevation / Depth Top of Rock: . | el
— Type of Backﬁll - PR
—{— Elevation / Depth of Seal: ;67
|~ Type of Seal: " henfon ,‘i |
25 Elevation / Depth of Top of Filter Pack: 1
— Elevation / Depth of Top of Screen: ! L.
: Type of Screen: SOL\QJ Lo PlC‘_
Z" ‘ SlotSizex Length: 10/ K16’ »
— L.D. of Screen: "
E __ TypeofFiterPack: DS #J_’ F il fep Porcle, NL
— Elevation / Depth of Bottom of Screen: )12’
™ Elevation / Depth of Boltom of |
g FiterPacke -~/ 12
Type of Backfill Below Well:
Elevaton 1 Teal Degih of Borehole: -/ 197

Not to Scale

;
i
i
H



'It Tetra Tech NUS, Inc. | | | WELL No.: ™ P
: MONITORING WELL SHEET

PROJECT: Ci < Q¢ N DRILLING Co: W BORING No.:
PROJECTNo. RS12 DRILLER: frroto C (DATE COMPLETED: ~ ®-13/¢/
SITE: 6ol DRILLING METHOD: Y NORTHING:

georoaisT: (n.h.OKomr  pDEV. METHOD: Quree/ Pu:ﬁ EASTING:

Elevation / Depth of Top of Riser: !/

Elevation / Height of Top of
—| Surface Casing: /

L.D. of Surface Casing: ) 5”

Ground Elevation = Type of Surface Casing:
Datum:; v

N 2~ <— Type of Surface Seal: 2X¢ AA))

I
| 1.D. of Riser: r A
Type of Riser: 2" Sc ey Ho Puc

Borehole Diameter: 8 “

— Elevation / Depth Top of Rock: /

L Type of Backfill: , A

£,
— Elevation / Depth of Seal: JAKS ’

— Type of Seal: bcn‘bkrb

ole Elevation / Depth of Top of Filter Pack: /|

Elevation / Depth of Top of Screen: /
»
0 Type of Screen: R Sctap Hote,

SotSizexLength:  0:OlOG X156

RRRRR0000000
%0 0%2 %% % ¢ %4 5"

I.D. of Screen: Z”
pst ¥/ ]

— Type of Filter Pack:

2527

_ a2
Elevation / Depth of Bottom of Screen: ) 1L

— Elevation / Depth of Bottom of : ’
Filter Pack: /12

Type of Backfill Below Well:

{ y 7
 Elevation / Total Depth of Borehole: 172

Not to Scale




APPENDIX C

FIELD SAMPLING DATA SHEETS




T | o reennus.c - GROUNDWATER SAMPLE LOG SHEET
. Page__of
Project Site Name: Mﬁnﬂﬂgﬂm Sample IDNo.. ¢/4/GLm b1 & (
Project No.: 2342 Sample Location: _/Zax ¢ Mg ¢
Sampled By: T3
)ﬂ//Domestic Well Data A C.0.C. No.:
0 Monitoring Well Data : Type of Sample:
0 Other Well Type: [ Low Concentration
0 QA Sample Type: [ High Concentration
SAMPLING DATA: : : - _
[pate: (/ 79 o® Color pH s.C. Temp. | Turbidity Do Salinity Other
[ime: 14/ (Visw) | SU) | @sem) | €O NTU) | (mef) (D)
Method: w/ M &-94 322 25,3 P4 O.9¢ A
PURGE DATA: = v ' o .
lost: &7 0 v voume | pH | sc. | Temp. | Turbiaty | po Salinity | Other
[methoa: pulep Z24L¢sl26 2| 29 |Z/lolp.63
IMonitor Reading (ppm):  —— L1 14.691L.94122.1 | |3 ‘02.30 |p oy
Well Casing Diameter & Material 2.2 |L.912.14125.4] (6 1,310 .1y
e € “,¥c 3.2 K9S|2. 04| 25.5] § 0.¥6 |0.09%
rotat wet Depth (0): /796 | v o 14.9912.¢C] 26.7] 3 e.fylo.lYy
Static Water Level WL): &, O ¥
. One Casing Volumj(gallL): I . / 4
Istart Purge rs): 2 P50 ™
. EndPuge(s): D A S [
otal Purge Time (min): &6 /
Total Vol. Purged (gall): A-C g
SAMPLE COLLECTION INFORMATION: , L
Analysis Preservative Container Requirements Collected
K 7 % ool gaec | =
_&m (4 NoLe 2 e | X o -4-w- -
Anfens .
Lsgolued prétharne]l Hea 2 Y YO | glsSe -
OBSERVATIONS | NOTES: ' ‘ S ]
Circle fl Applicabier— e "I Signature(s):

. lumsn'?ﬁw , fﬁ_ﬁ —




Tetra Tech NUS, Inc.

TE

GROUNDWATER SAMPLE LOG SHEET

Page___of _

Project Site Name: Char kg s Newved G aply, SampleiD No.: €% Y4GLmo2 o0
Project No.: Iz Sample Location: __ f N € gy = Mo
Sampled By: T
[] Domestic Well Data C.0.C. No.:
& Monitoring Well Data Type of Sample:
[] Other Well Type: ] Low Concentration
] QA Sample Type: 0 High Concentration
SAMPLING DATA:
Date:  [{ - (¢ - 0O Color pH SC. | Temp. | Turbidity DO Salinity Other
Tme: [ 26, (Visua) | (SU) | uSem)] (€O (NTU) (mg/) o)
Method: pvmp/ € hr ot ws 2.1H/[-S] 283.1 | ¢ /.20 |©:0F
PURGE DATA: * N
IDab: / /- / 0 00 Volume pH 8.C. Temp. Turbldity DO Salinity Other
Method: ¢n'cf£h'¢ ?‘68 .?’?‘E 21. £ 2‘/8 / /3 0,032
Monitor Reading (ppm): _—— | 12.53|0-98|122.23| /(67 |0.97 |p.-0F
Well Casing Diameter & Material 2 7.6 a¢s]l23.3] 80 |o. Y6, 04
e: 2/ Pve ? |7.64]412]23.9Y] Ze [p.¥Y2]s.05
TotalWell Depth (1D): 1. 26 | & |720¢|/.8%22.¢| ¢ |0.t8 |o.o¢
Static Water Level (WL): .39 5 21+ l.64 | 221 <9 /.22l 0%
One Casing Volume(gail): / 4
Istert Purge prs): N €
End Purge (hrs): L2357T jo/d
Total Purge Time (min): ?D
Total Vol. Purged (gall): ~ &
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
o8 €o Her 2 Ydoml 3( 435
124 [ Jaghth [ _
— coa/ba
— PAls Re27oc Aont 2 ) (2 copda
A lons Nent U ) Soceam| pls Lt"f
. { [ S x “Ho.~o 5 Le%s
. |OBSERVATIONS / NOTES: S ]

=

] []
u.bs e
P ‘
1L -
2 ‘ ) ‘ )t - )
Circle if Applicable: | Signature(s): .
MS/MSD | Dupiicate IDNo.: ; éﬁ__‘\




.
C B

Tetra Tech NUS, Inc.

L~

GROUNDWATER SAMPLE LOG SHEET

Page___of ___
Project Site Name: (e Sample ID No: HH m@P 3
Project No.: Sample Location: &4 1> 5
Sampled By: WU/ JMA
] Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:
[ Other Well Type: E Low Concentration
0 QA Sample Type: [l High Concentration
SAMPLING DATA: A
Date: I~ || ~O0 Color pH S.C. | Temp. | Turbidity %) Salinity Other
Time: __ * (Visual) | SU) | @Siem)] (O (NTU) (@g/) )
Method: L.Oio & Co m,llog)
PURGE DATA: B .
IDate: 1~ {l~00 Volume pH S.C. Temp. | Turbidity DO Salinity Other
Ivetod: Low PLows | invi/' TG 82]IWH ] 239 |go ). 26 061
I Monitor Reading (pom): _~— 14 lo,ezi239 [ | 1 953 |0-11
Well Casing Diameter & Material 24 bsREe 2002 | 8 083 0.9
mpe: ¢ Puc. 2390621361 |RS0 | | |oeo 1923
Total Well Depth (TD): _} |, 45~ dPHan[zs3 | -3 |09 b 25
Static Water Level (WL): 4/
" Jone Cesing Volume(galL): ??_3.
Stort Purge (ws): O 8- 75~
End Purge (i) D+ 35|
Total Purge Time (min): & (")
Total Vol Purged (gall):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
OBSERVATIONS / NOTES:
u ]
%% P37
W16 ' O ‘7;,.
737 137
11814
Circle if Applicable: { Signature(s):
MS/MSD | Duplicate ID No.:




Tt

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page

of

Project Site Name:
Project No..

{B#Domestic Well Data
[] Monitoring Well Data
[ Other Well Type:

I QA Sample Type:

_dnzé}f_'a_dlaml_fa%
Y12

wam;t.;i«

Sample ID No.:

Sample Location: N ¢ gg MNes
Sampled By:

C.0.C. No.:

Type of Sample:

1 Low Concentration

[ High Concentration

'SAMPLING DATA:
Date: | ® Color pH s.C. Temp. Turbidity Do Salinity Other
Tme: (] % (Visual) | SU) | mSem)| (0 (NTU) | (men) ()
Method: o (slnr (LY 15.74] Z6.0 74 0.2¢
PURGE DATA:
pate:  {{ (o oo Volume pH S.C. Tomp. | Turbidity DO Salinity Other
Method: - e 7.3%5|2.22|24.¥ | 36 |0 .¥% |¢.of
Monitor Reading (ppm): —~—— (.1 |2 2413.28 24.2] 2\ /.28 |0 .03
o Casing Diemeter sMaterisl | 2.2 17.25|3 59| 26.5| 9 .32 0.0
e 2 % PVE 2.3 [2.23|d.a8[ 268 4 | 0. 11 lo=t7H
ToatwettDepth (0): /1,36 | ¢ 1/ 61624 26.©61 & 0.2Y
Static Water Level (WL): Y+ £§
One Casing Volume(galL): |+ /4
BnPurge(hrs): pl¥s2 '
EndPuge (s D4 E5S
Total Purge Time (min): és
Total Vol. Purged (gall): 44
'SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Vo&s ¥o¢om re”, al S
| PAfNc R27O0C Ao 2 x (X garber
AnternS NOhs [ ¢ SO ol plega'c
| Aivsoltd mefbgur] MOl _ % x> «0m( glses
OBSERVATIONS | NOTES:
7.
’N
'P—-
U

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

?"O‘B




RERE AN S

T | vere recnnus, e GROUNDWATER SAMPLE LOG SHEET

Page__ of

Project Site Name: Cwe HyY Sample ID No.:
Project No.: Sample Location: Eve 4y MBS
Sampled By: '
[] Domestic Well Data C.0.C. No.: -
Type of Sample:

#i Monitoring Well Data
[] Other Well Type:
0 QA Sample Type:

[ Low Concentration
I High Concentration

SAMPLING DATA:
Date: Color pH S.C. Temp. Turbidity DO Salinity Other

[Time: (visua) | (SU) | msem) | () (NTU) (mgf) D)
[Method:
|PURGE DATA:
loste: |1+ tofe Volume | pH | sc. | Temp. | Turbidity
[Method: oo &cons v |28 1.2z 24.\
Monitor Reading (ppm): _~— ‘29 [623|1.37%|24.S
Woell Casing Diameter & Material | 2.8 o¢ |6 ¢5 | Y- L. T
e 2 Pre |38 o [eorttig [20.3
TotalWell Depth (1D): /.G 2. ] & 9. |§,994]5:04]2>,.4
Static Water Level (WL): 54’5‘ S. ?!03 1S zlJ,\
One Casing Volume(gal): l" Z )
Istart Purge rs): 163 S
End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gallL):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative

DO Salinity | Other
r2e [0S

0L |0,
oo &

IS H(*’.x:
©
e
N
b

o

Container Requirements Collected

OBSERVATIONS / NOTES:

N N

S5

Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.:




T rore recnnus, i GROUNDWATER SAMPLE LOG SHEET .

Page__of
Project Site Name: g/\a ré SAv A Uc:uwf Sh;p.,‘s_ample ID No.: '-/‘/Gém FéE&/
Project No.: =902 " Sample Location: __ Cac vl mp L
‘ Sampled By: A
] Domestic Well Data C.0.C. No.:
onitoring Well Data Type of Sample:
[ Other Well Type: 0 Low Concentration
0 QA Sample Type: [ High Concentration
SAMPLING DATA: )
pate:  |1/G [ (5o Color pH S.C. | Temp. | Turbidity DO Salinlty Other
Tme: ____|Y/o (Visual) (?éuif (m%cr?) ~ 2(2? (NTU) (mgyl) (9_})
Method: P ‘ é!éf [ ¢ Z "q 0. é . S6
[PURGE SR = eLlh _ 2 3
|Date: (i ! 51 / oD Volume pH S.C. Temp. Turbidity DO Salinity Other
Method: X He {72 Y 29| 24.3 Ca /) /9
Monitor Reading (ppm): /2 lé.‘// é.22] 24, 2 & 6.%5
Well Casing Diameter & Material 2.6 llgolé-?22|2y.2| g |0.57]| 0.3¢
hpe: 2" AvE 3.9 [Celé.2S]129.2]| -2 |e.g2H.3¢
TotalWelIDepth(TW.% 4.5 |€.6214.2/7124.2 | -4 0-5% 1p.34
Static Water Level (WL): 5.9/
One Casing Volume(gall): / .
Istert Purge (ws): /22 7
ﬁem Purge (hs): /& 2 &
otal Purge Time (min): &/
Total Vol. Purged (gallL)a Y/, &,
SAMPLE COLLECTION INFORMATION: ;
Analysis Preservative Container Requirements Collected i
B1EX], i/g,a(. i e/ S ¥ Tomc¢ olass 5
VY3 fionc Z v [ 2 cqnber | i

ecel HAF O [—r— 2 Soxt—rfcc by 5

X

GBSERVATIONS / NOTES: 1k i _ 4
v MS M D tmken .
-0 |

/
Circle if Applicable: N -] Signature(s): :
MS/MSD \Duplicate ID No.: : W
. et
( yes \ —

\/




TE

Tetra Tech NUS, inc.

9

Page f

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Project Site Name: A pME é@_é__L

Project No.: 1912
Sampled By: \7;4-
Field Analyst: JA

Field Form Checked (initials):

ﬂqﬂ /
Sample ID No.: gygr BB A

Sample Location: AML YL m,@?
Duplicate: O

Blank: |:|

Date: // £O ¢S color |orRP(EM)| sc. | Temp. Turbidity Do " sal pH
mme: 1435 (Visual) | (+/- mv) |(ms/em)| ¢O) T |cter.mgm| o0 | s
Method: pump/sivaw | cltpy | — 16, 240 4 &2y — Ky

Dissolved Oxygen:

Equipment: HACH Digital Tirator OX-DT  CHEMetrics (Range: 2~ {_mg) Analysis Time: _ (055"
Range Used: Range  |Sample Vol. |Cartidge | Multiplier Titration Count |  Multipier | Concentration
L 1-6 mg/L _ 200ml  0.200N  0.01 ‘X001 =

__L| ] 2-10 mglL 100ml  0200N 0.2 X002 =

CHEMetrics: ©- ¢/

Notes:

lAlkannny: Analysis Time: ll I3
. Equipment: C g& CH Digital Titrator AL-E‘F: CHEMetrics (Range: _._____mg/l) Filtered:
Range Used: Range lSampIe Vol. lCanridga I Multiplier Titration Count Muttiplier I Concentration
L] 10-40 mg/L 100mi  0.1600N 0.1 & X0 =
| 40-160 mg/L 25m 01600N 04 | & x04 =
m| 100-400 mglt 100ml  1600N 10 | ______ & x10 =
O 200-800 mg/L 50ml  1600N 20 - . 379 x20 = 7S &
| 500-2000mg/L. 20 ml 1600N 50 & X60 =
| ] 1000-4000mg/. __ 10m! 1.600N 100 & X100 =
Parameter; Hydroxide Carbonate Bicarbonate
Relationship: D [70) 15 &
iCHEMem —_mglL
Notes:
Istandard Additions: l Titrant Molarity: Digits Required: 1st. 2nd.; 3rd.:

Carbon Dioxide: ,

Equipment: HACH Digital Titrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: Z 25
Range Used: Range lSampIe Vol. ICartridge I Multiplier Titration Count l ] Concentration

LJ 10-60 mg/L 200m  0.3636N 0.1 x01 =
1 20-100 mg/L 100ml  0.3636N 0.2 _ x02 =
100-400mg/L__ 200mi___ 3636N__ 1.0 2E x10 = 3J/db
Ll 200-1000mgl. _ 100ml 363N 2.0 X20 =
'C#Bﬁems: —mg/L
Noles:
[Standard Additons: [ | Titrant Molariy: Digits Required: 1st.; 2nd.; 8rd.;




. | o

"ﬂ; FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS .
Tetra Tech NUS, Inc. Page __of __

. Zre |

Project Site Name: (LM ¢ "(q Sample IDNo.:. Y Y G é-‘S-d-f-
Project No.: 39| Z Sample Location: (?AJCf 7; Jﬂ-ﬁﬁ
Sampled By: JA Duplicate: D : :
Field Analyst: JA Blank: ]
Field Form Checked (initials): —"
éulﬂde (s*:
Equipment: DR-700 Dn-s?_“ HS-C ColorChat  HS-WR Color Wheel Analysis Time: _/ /</2
Program/Module: 610nm 93 Other:
oncentration: 0.8 o mg/L . | Filtered: D

Notes: SLIMIT &

Sulfate (S0,7):

Equipment: Analysis Time:
Program/Module: ’
oncentration; mg/l. Flitered: D b

Standard Solution: D Results:
Standard Additions: D Digits Required: 0. ml: 0.2mt; 0.3mi:
Notes:
Nitrite (NO,-N): AnaysisTime: /2 2 &
Equipment DR-700 DReZ&  oOther Fiere: | ]
Program/Module: 60
Concentaton: O+ 256 maL Reagent Blank Correction: [_]

‘- Standard Solution: (] Resutts: []
Notes:
Nitrate(NO; -N): Analysis Time:
Equipment: Other. Filtered: D
Program/Module:
Concentration: mg/L :

Nitrite Interference Treatment.D

Standard Solution: D Results: ent Blank COI‘IBOﬁOn:' D

Standard Additions: D Digits Required: 0.1ml; 0.2mi; 0.3ml;
Notes:




ln FIELD ANALYTICAL LOG SHEET @

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, In. Page _of _
Project Site Name: A M C Y Y Sample IDNo.: Z¢/ 6@”@
Project No.: FA 2 Sample Location: (b CH L M@
Sampled By: TA Duplicate: [] _
Field Analyst: A Blank: O
Field Form Checked (initiais):

Equipment: DR-700 DR-8 __ HACH MN-§ Other: Analysis Time: l l & 2
ProgramVModule: 525nm 41
tration; O.0 mn Fitersd: ]
Digestion: D
tandard Solution: D Results: Reagent Blank Correction: D
Standard Additons: [ Digits Required: 0.1ml: 0.2mi; 0.3mi:; '

Ferrous Iron (Fe*):

Equpment  DR-700 DREZO IR-18CColorWhesl  Other: AnaysisTime: / /S &
Prograr/Module: 500nm 8s
tration: . BE& mgn Fiored: [
Notes:
Pyl e SclAcls Analysis Time:
Equipment DR-700 DR6__  Other: MS-c Fired [
Program/Module;

tration: D- I mg/L

Notes:




AL

®

T _ FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS .
Tetra Tech NUS, Inc. : Page ( of %
Project Site Name: CAavé For N ul §A Sample IDNo.: Y¥GLFMmE2 & /
Project No.: 29/ 2 Sample Location: (AMC Y'Y m@ 2
Sampled By: JefL - Alsecn e Duplicate: [
Field Analyst: /t oy Blank: O

| _Field Form Checked (initials): —————

pate: /! (© (Yo color |ORP(EM)| s.C. Temp. Turblidity DO Sal. pH
me: (255 Wisual) | (/- mv) |ems/em| €O NTv) |Meter,mgm| 00 | @m
Method: rmp [stra.v — = 23.1 Yy . 2¢<# 6.0 |2
Dissolved Oxygen:
- |Equipment HACH Digital Titrator OX-DT  CHEMetrics (Range{2 = ( mgl)) Analysis Time: _‘f@
Range Used: Range _|Sample Vol. [Cartridge | Muttiplier Titration Count |  Multiplier | Gonoentration
|| 1-6 mglL 200m  0200N 001 X001 =
210 mglL 100ml  0200N 002 X002 =
CHEMetrics: © - S__mg/L )
Notes:
Alkalinity: Analysis Time: _ /0SS
Equipment ﬁEH Digital Titrator AL-ED CHEMetrics (Range: mg/L) Flitered: O
Range Used: Range LSample Vol ICartridge i Multiplier Titration Count Multiplier I Concentration
10-40 mg/L 100m__ 0.1600N 0.1 & _X01 =
40-160 mg/L 25m 0.1600N 0.4 & X04 =
g} j00400mgl.  toom 1s0oN 10 | O & |98 x19 = (9§
200-800 mg/L s5om  1600N 20 & X20 =
| ] §00-2000 mg/L 20m  1.600N 60 & X50 =
LH 1000-4000mgl.___ 10ml___ 1.600N__ 10.0 " & X100 = .
Parameter: Hydroxide Carbonate Bicarbonate -
Relationship: 74 -3 /9%
icn-lwem — mgl
Notes: ' i
standard Additons: || Titrant Molarty: Digits Required: 1t 2nd.; 8rd.;
Carbon Dioxide:
Equipment: Digital Titrator SADT ~ CHEMetrics (Range: . mo/L) AnalysisTime: [/ 2
Range Used: Range  |Sample Voi. [Cartridge | Muttiplier Titration Count | | concentration
10-50mg/. _ 200ml _ 0.3636N__ 0.1 I x01 = .
20-100 mg/L 100ml  0.3636N 0.2 220 x02 = 6
100-400 mg/L 200ml  3636N 1.0 e x10 =
200-1000 mg/L 100 ml 3.638 N 2.0 — x2.0 =
HEMetrics: ____ mg/L
Notes:
Yotordord Addtinmee 1 1 Titrard Mot rhse N fae Pe .t . 4 -a- T e -




Li-

Tetra Tech NUS, Inc.

&

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page 2ot *

——

Project Site Name: db&(@ﬁa&ﬂdn‘f&)‘

Project No.: FA 2
Sampled By: A
Field Analyst: TA

» Checked (initials):

—

DR-700 DR-8 Z_U HS-C Color Chart HS-WR Color Wheel Analysis Time: _/{_‘/L___
ProgramModule: 610nm 93 Other
0.06 o Filred: ]

Sample ID No.: ‘7"{@ F’M‘ﬁ 2 &

Sample Location: € CHy mgz_

Duplicate: [

Blank: D

O Digits Required: 0.1mi; 0.2mk; 0.3mt:;

Nitrite (NO,-N): Analysis Time:

Equipment: DR-700 DR8P  Other Filtered: ,D

Program/Module: 60 A

Conoentraton: O+ O/ mgn. Reagent Blank Correction: [_]
Standard Solution: [_]  Resutts: (]

Notes:

Nitra O3 -N): Analysis Time:

Equipment: Filtered: D

Standard Solution: D
Standard Additions: D

Results:

Digits Required: 0.1ml; 0.2ml;

Nitrite Interference Trealment.D
Reagent Blank Correction: D

Notes:




Li-

Tetra Tech NUS, Inc.

®
FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page 5 °L.

Project Slte Name:

Bbugleshr Nfusd omply,
’-)‘nz,

Sample IDNo.: Y/ G L MB2 L/
Sample Location:  (a/ € ft Mmeb2

Project No.:
Sampled By: Duplicate: D
Field Analyst: :_J;A Blank: m

Equpment  DR-700 DR872  HACHMNS Other:
Program/Module: 5§25nm 41
Concentration; ~——>E~ mgL €. & ~a/C Fiered: [ _]
e Digeston: [_]

Standard Sokton: [ Results: Reagent Blank Corection: [_]
Standard Additons: ] Digits Required: 0.1mi: 0.2ml; 0.3m: ‘
Notes:
Ferrous Iron (Fe*):
Equipment  DR-700 DRESI& IR-18CColorWheel  Other: AraiysisTime: /{5
Program/Module: 500nm 83

ntration: O, 0L mo Fieree ]
Notes: '

re v/ ﬁ'dg
Equipment: Déno DR8__ om—.ﬁ_s_;_c Fineret: ]
Program/Module: .
oncentration; p O mg/L
e
Analysis Time:
Fier: [ ]




TE

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

&

of

Page _

Tetra Tech NUS, Inc.
Project Site Name: Q‘/ ( Hy
Project No.: F1 2
Sampled By: N
Field Analyst: T4 _

Field Form Checked (initials):

s’gﬁé i
i

Sample ID No.: ‘/‘/(.;F/”f/&/

Sample Location:  CAC Yerrmgs /
0O -
O

Duplicate:
Blank:

Dissolved Oxygen: ,

Equipment  HACH Dightal Titrator OX-DT  CHEMetrics (Ranga:?‘ IlzmglL) Analysis Time: _c[#_
Range Used: Range __|Sample Vol. [Cartridge | Multiplier | Titration Count |  Multipler | Concsntration
L 1-6 mg/L 200m  0200N 001 ' X001 =

D 2-10 mg/L 100 ml 0.200 N 0.02 — x 0,02 =

lcHemetics: /- O mg

Date: Color | ORP (Eh) pH
ime: (Visual) (Meter, mg/1) {8U)
_‘.‘ '6 2 s’ 3 . 4

lo.vyY | O./I9

Notes:

Alkalinity:

Frieol Lbpld ranges 1O o Hovdh .

{Equipment: W CHEMetrics (Range: _____mg/L)

Analysis Time:
Filtered: '

Range Used: Range  |Sample Vol. [Cartridge | Multiplier Titration Count Multiplisr | Concentration
L] 10-40 mg/L 100ml  0.1800N 0.1 & X01 =
O 40-160 mglL 25mi  01600N 04 & x04 =
] 100-400mglL _ 100ml___ 1800N___ 10 & Xx10 =
200-800 mg/L soml  1600N 20 2 & 270 x20 = 54
500-2000mgl. __ 20ml___ 1500N 50 & x50 =
1000-4000mg/L - 10ml  1600N  10.0 & X100 =
{Parameter: Hydroxide Carbonate Bicarbonate
Relationship: Jos) 4 [75)
HEMetriost _____mglL.
Notee:
[standard Addifons: | | Titrant Molasity: Digits Required: 18t 2nd.; sd.;
,ICarbon Dioxide: ‘ o
Equipment: ‘HAW CHEMetrics (Range: molL) Analysis Time: ZZZ¢ ‘
Range Ussd: Range |Sample Vol. |Cartidge | Multiplier Titration Count | | concentration
L] 1050mgl__ 200ml _ 0.3636N__ 0.1 X0  w
] 20100mg/.  100ml __ 0.3636N___ 02 —_ X02 =
100-400mg/L__ 200mi___ 363N ___ 1.0 [ RO x10 = (PO
200-1000 mg/L 100 ml a.835 N 20 x20 =
tros: . mglL
Notes:
{standand Additions: g TiantMolarity______ Digits Required: 1st: 2nd.; s




T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page _of __
Project Site Name: ANC Yy Sample IDNo.. {4 GEMD /) By
Project No.: 212 Sample Location: @AC Y ¢ Mg‘_
Sampled By: T4 Duplicate: []

Field Analyst: MYy Blank: O
Field Form Checked (initials)

Equipment DR-700 DRE7ZQO HSCColorChat  HS-WR Color Wheel Analysis Time:
Program/Module: 610nm 93 Other.

Concentration: o.o/ mg/L ' Filtered: D
Notes:

Sulfate (S0,™):

Analysie Time:

Equipment:

Program/Module: . ,
Concentration: mg/l Filtered: D

tandard Solution: [ Results:

Standard Addifons: [ Digits Required: 0.1mi;

Notes:

Nitrite (NO,-N): AnalysisTime: [ 2 265
Equipment: DR-700 DR8Z O  Other Fitered: _D
Program/Module: 60

ntration: - 0,922 mgL Reagent Blark Correction: [

L : Standard Solution: [_]  Resutts: [_]
Notes:

Nitrate {(NO; -N): Analysis Time:

Other. Fitlered: D

Equipment:
Program/Module:
Concentration:

' Nitrite Interference Tlaatment_D '
Standard Solution: D Resuits; Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1mi: 0.2mi; 0.3mk:

Notes:




™

®

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __of __
Project Site Name: (IM & 4{4 Sample IDNo.: /¥ 6 Erd(s)
Project No.: F4912 Sample Location: CELFY M $L
Sampled By: TA Duplicate: [] '
Field Analyst: A - Blank: O

Field Form Checked (initials):

-

DREZ¥  HACHMN-S Other. Analysis Time: %
41 '
mgiL Fiteret: ]
Digestion: [_]
tandard Solution: D Results: Reagent Blank Correction: D
Standard Addiions: [ Digits Required: 0. 1mi; 0.2mi; 0.5mi: :
Notes:
Ferrous Iron (Fe®'): -
Equpment  DR-700 DR87QO  IR-18CColorWheel  Other AnalysisTime: /S35
Program/Module: §00nm - 33
tration: 0.8 mo Fieree ]
Notes: '
Fridcopte SUREe oo —
Equipment: DR-700 Other: -< Fitored: | ]
Program/Module: '
tration; O. Q mg/L
Notes:
Analysis Time:
Equipment: DR-700 DRS__.  Other Filtered: .D '
Program/Module: _ '
Concentration: molL
Notes:




T | vove recn s, GROUNDWATER SAMPLE LOG SHEET

Project Site Name: M 42 ¥ t{l/ Sample IDNo.. Y46t molp!
Sample Location: ¢ mo

Project No.: ‘7@ /2
Sampled By: T

C.0.C. No.:
Type of Sample:
0 Low Concentration

[} High Concentration

[I Domestic Well Data
[ Monitoring Well Data
[ Other Well Type:
0 QA Sample Type:

SAMPLING DATA: - , - » , .,
Date: 2 /¢ O/ Color pH SC. | Temp. | Turbidity %) Salinity Other
Time: lo Y5 visa) | sy | sem)| €0 oTy) | (g b"@
Method: mzﬁgw _ I-#t%w [(XACEFANEL] 9 [.92 |0-2¢ |
PURGE DATA: R e L .
Date: S / l/ OI Volume | pH 8.C. | Temp. | Turbidity DO Salinity Other
Method: fonS ol Ne | fatae | 6,22 4-230] (70| |4 | (722 | p.10
Monitor Reading (ppm): = (st 16.9112.421 )3.6 | 26 | .92 | o- 1t
Well Casing Diameer & Material O 12613 27 [ .3l 0.1
Type: Z''Pre y.5 17)‘/5& 19.3 ¢ [383|*%-2%
Total Well Depth (TD): A~/ 2 .0 16 .444.291 /7.9 4 l.4s | 0.24
static waterLevei WL 2.9 | £ .2 |&.90] +.356] |19 9 l.7z2 | p.2r
One Casing Volume(gal)*/ .S
Start Purge (hrs): o9 ;7
EndPurge (hrs): /O 8
Total Purge Time (min*& 2
Total Vol. Purged (gallL): ALy
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements - Collected
yocs Hel 2 % dJOowml %
Pl 2 I =
OBSERVATIONS / NOTES: I

Signature(s):

Circle if Applicable: . ]
S/MSD 10 No.:
MSMSD | Duplicats e S_o—\

L




T o= veennus, i GROUNDWATER SAMPLE LOG SHEET

. . Page__ of ___

Project Site Name: - CNE  sile yd SampleIDNo.: 44GLMmo0 80/
Project No.: 29/2 Sample Location:
Sampled By: _&./.B_L_
[I Domestic Well Data C.0.C. No.:
onitoring Well Data Type of Sample:
[ Other Well Type: [ Low Concentration
0 QA Sample Type: ] High Concentration
SAMPLIN(_B DATA: )
Dat:. 2~ /¢ -0 Color pH S.C. | Temp. | Turbidity %) Salinity Other
Tme:___ 0925 Vissal) | s0) | usem | @) Ty | (mem )
Method:  pvnr/<Frac qgn.m'ﬂ Cartc.30( (7. ¢C 6 2.25 | .36
JPURGEDATA:  / o -
loste:  F-/4#-0f Volume | pH | sc. | Temp. | Turbidity DO Salinity | Other
[Methoc: puonp a6y (2.3 (671 1Y 12.42 o1t | ~450 /i
"~ IMonitor Reading (ppm): ——— .6 172.20214.%29] (1.2 y [.28 |o.22
Well Casing Diameter & Material 3.0 |4 .c2{] 2] 172 3 [.5F|°.22
Type: 27 f"ﬁ_ vy.g |6 14 L‘[ (7.6 é (64 |0.3%
Total Well Depth (D): '/ 2 £.2 14.92I(.70 124 | £ 2.05|0:-25
Static Water Level WL): 2.<7'S
One Casing Volume(gallL): / ‘/
StartPurge (hrs): O ¥ SO
. End Purge (hrs): © X 20
[Total Purge Time (min): & &
Total Vol. Purged (gall)~ &5 S
SAMPLE COLLECTION INFORMATION: . _
Analysis Preservative Container Requirements Collected
Vo Heq T x Hoa{ g |
CAl: — 2 ¥ (L ernbey | Hed
OBSERVATIONS / NOTES:
‘I‘ L L]
' £ qellowish Hint f water
[# Y  4Ana Selfur .dor.
[Circle if Applicable: : Signature(s):
MS/MSD | Duplicate ID No.: ‘ I%_@. ‘f\_rl_




APPENDIX D

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA



3 %
& % GENERAL ENGINEERING LABORATORIES
. - . Meeting today s needs with a vision for tomorrow.
A &
(o) oN CASE NARRATIVE
Urori® for
o Tetra Tech NUS, Inc.
Charleston Naval Complex
Charleson, SC
SDG# 39153
April 11, 2001
Laborat dent :
General Engineering Laboratories, Inc. (GEL)
Mailing Address:
PO Box 30712
~ Charleston, SC 29417
Express Mail Delivery and Shipping Address:
2040 Savage Rd
. Charleston, SC 29414

Telephone Number:
(843) 556-8171
Summary:
Sainple receipt
The samples arrived at General Engineering Laboratories, Inc. Charleston, SC on
March 14, 2001 for environmental analyses. All sample containers arrived without any

visible signs of tampering or breakage. All samples were delivered with chain of custody
documentation and signatures.

The following samples were received by the laboratory:

Laboratory Sample
Identification Description
39153001 447031401
39153002 44R031401
39153003 44GLMO0801
39153004 44G1L.M0901

P Q Rox 30712+ Charleston. SC29417 » 2040 Savaee Road » 29407




Case Narrative;

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are listed below by
analytical parameter.

Internal Chain of Custody:

Custody was maintained for all samples.

Data Package:

The enclosed data package contains the following sections: Case Narrative,
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, Volatile
Analysis and Semivolatile Analysis.

This data package, to the best of my knowledge, is in compliance with technical

‘and administrative requirements.
V4
MiLe sy

Valerie Davis
Project Manager

GENERAL ENGINEERING LABORATORIES
P O Box 30712 » Charleston, SC 29417 » 2040 Savage Road » 29407
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General Engineering Laboratories, Inc.

DATA QUALIFIERS FOR INORGANIC ANALYSES

Data Qualifiers used on Form 1s or Certificates of Analysis (C Of A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.

Section Explanation Location
‘E The qualifier that is used when the percent difference between the | Form 1,

parent sample and its serial dilution’s concentrations exceeds and EDD
| 10%. The sample’s concentration must be greater than 50 times '

. the IDL/MDL for ICP (6010B/ILMO 3.0) or 100 times the
| absolute value of the preparation blank’s concentration (6020).

However, if analyzing ILMO 4.0 (ICP-MS), the parent sample’s

concentration must be 20 times the CRDL before the “E” flag is

applied,

* The qualifier that is used to indicate that the duplicate sample ~ “| Form 1,
analysis for an analyte is out of control. and EDD

+ Correlation coefficient the Method of Standard Addition (MSA) | Form 2,
is less than 0.095. and EDD

B The qualifier is used to indicate that the reported result fell above | Form 1,
the IDL/MDL but below the CRDL. and EDD

M The qualifier is used to indicate that the replicate chctmn Form 1,
readings of the GFAA sample analysis do not agree within 20% and EDD

. relative standard deviation (RSD) or coefficient of varjation (CV).

N This qualifier is used to indicate that the matrix or pre-digested Fomn 1,
spike sample recovery for an analyte is not within the specified and EDD
control limit.

S The reported value was determined by the Method of Standard Form 1,
Addition (MSA). and EDD

-U The analyte’s result was less than the IDL/MDL. Cof A, Fomm 1,
and EDD

W | Post-digestion spike for GFAA analysis is out of control limits EDD, and
(85%-~115%), while sample results are less than 50% of the spike | Form 5, part 2
absorbance, '

X Other reporting flag as defined in report narrative. Form 1,

and EDD

bl This qualifier is used to indicate that the Laboratory Control QC Summary
Sample (LCS) recovery for an analyte is outside of the specified | Report
limits.

All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A.
Any recoveries falling outside the acceptance range will be flagged with a **.
- All flags do not apply to QC Summary and Certificate of Analysis packages.




General Engineering Laboratories, Inc.

DATA QUALIFIERS FOR ORGANIC ANALYSES

Data Qualifiers used on Form 1s or Certificates of Aaalysis (C Of A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.

Section

Explanation

Location

The TIC is suspected aldol-condensation product.

Cof A, Form 1, and EDD |

Analyte was detected in the associated method blank
as well as in the sample.

Cof A; Form 1, and EDD

Pesticide analyte has been confirmed by GC/MS.

CofA,Form 1,and EDD

Analyte(s) quantified in an analysis performed at a
secondary dilution factor.

Cof A, Form 1, and EDD

o oo w»

Identifies compounds whose concentrations exceed the
upper level of the calibration range of the instrument
for that specific analysis.

Cof A, Fom 1, and EDD

Gt

This flag indicates an estimated value concerning
either, (1) estimating & concentration for tcntanvely
identified compounds (TICs), or (2) analyte detected at
alevel less than the RDL or PQL and greater than or
equal to the MDL.

'Cof A, Form 1, and EDD

Presumptive evidence based upon & mass spectrﬂ
library search to make a tentative ideptification of the

analyte.

Cof A, Form ], and EDD

NI

Analyte has been tentatively identified and the
associated numerical vahie is estimated based upon 1:1
response factor to the nearest eluting internal standard.

Cof A, Form 1, and EDD

Pesticide/PCB target analyte that is greater than 25%
difference for the detected concentrations between. the

two GC columns.

Cof A, EDD, Form 1,

Compound analyzed for but not detected (sample
quantitation limit has been adjusted to reflect dﬂutmns

and percent ; moisture)..

C of A, Form 1, and EDD

Cof A, Form 1, and EDD

Other reporting flag as defined o report narrative.

Laboratory Control Sample recovery outside of
acceptance limit.

QC Summary Report

. All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A,
* Any recoveries falling outside the acceptance range will be flagged with a **.




. SAMPLE RECEIPT REVIEW SHEET
Dale 3‘- / 4/' 0 /

Client

Rocelved by P C/O“" OWQ

SAMPLE REVIEW CRITERIA

YES NO N/A COMMENTS/QUALIFIERS

Were shipping conlainers received intact and sealed? If no, nolify the Praject Manager
Were chain of cusloty documents Included?

Shipping conlainer lamperature(s) chacked:

v 1

oo sfL N

Is temperature documentad on Chain of Custady

/

Was shipping contalner temperature within specifications (4 +/- 2 C) If no, nolify Project Manager

Are any of the samples Idenliliod by the client as radioactive?
Wers lhe samples screened for radioaclivily?

Wara (he scraoning resulls <= background? if resulls are > background inform RSO

1\ 13

Woro chalin of custody dacutents camplated correclly? (Ink, signed, match contalinars)

Wara sample conlainers received intacl and sealed? If no, nolily the Project Manager
Wera all sample containers properly fabeled?

10

Waro correct samplo conlainers received?

1

Preserved samples checked {or pH?

12

13

Were samples preservad correctly? {f no, notify Project Manager

14

Wera samples received within holding time? 1f No, notily Project Manager
Were VOA vials free of headspaca?

RN

15
16

ARCOCH#

SDGH#

g\

PM(A) Raview:__

Date Reviewed:

Additional Comments:




‘ 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET ; ‘

. 44GLM0BO1
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A  SAS No.: N/A SDG No.: 39153
Matrix: (soil/water) WATER Lab Sample ID: 39153003
Sample wt/vol: 5.000 (g/ml) ML Lab File ID:  1B312
Level: (low/med) LOW | Date Received: 03/14/01
% Moisture: not dec. Date Analyzed: 03/21/01
GC Column: DB-624 ID: 0.25 (mm) ~ Dilution Factor: 1.0
Sbil Extract Volume: {ul) | Soil Aliquot Volume: , y(uL
CONCENTRATION UNITS:
CAS NO. - COMPQUND (ug/L or ug/Kg) UG/L Q
1634-04-4~===~-~ tert-Butyl methyl ether 40.0{U
71-43-2=-mcmmmmn Benzene 5.01U
108-88-3-~-e-wu- Toluene 5.0]U
106-93-4---~--=- 1,2-Dibromoethane 5.01U0
100-41-4-~-vwm=- Ethylbenzene 5.0{U
75-69-4-=-mmmmun Xylenes (total] 5.01U
. 91-20-3--»-rmm-a Naphthalene 0.34]JB
. FORM I VOA | OLMO03.0

24




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .
44GLM0901 l
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 39153
Matrix: (soil/water) WATER Lab Sample ID: 39153004
Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 1B313
Level: (low/med) LOW Date Received: 03/14/01
% Moisture: not dec. Date Analyzed: 03/21/01
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul:) Soil Aliquot Volume: (ul

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4~------ tert-Butyl methyl ether 40.0|U
71-43-2-----~--- Benzene , 5.01U
108-88-3~w---~-- Toluene 0.721J
106-93-4-------- 1,2-Dibromoethane 5.04U0
100-41-4-------- Ethylbenzene 5.0|1U0 .
75-69-4----c--. Xylenes (total) 5.0({U
91-20-3---v-ea--- Naphthalene 0.44|JB

FORM I VOA — OLM03.0

25



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET '

44R031401

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 39153

Matrix: (soil/water) WATER‘ Lab Sample ID: 39153002

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 1B311

Level: (low/med) LOW ‘ Date Received: 03/14/01

% Moisture: not dec. ' Date RAnalyzed: 03/21/01

GC Column: DB-624 ID: 0.25 (mm) : Dilution PFactor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: _ ~ (un

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L : Q
1634-04-4-----~- tert-Butyl methyl ether 2.1|J
71-43-2--~rcca=- Benzene 5.0{U
108-88-3-~-=-uu- Toluene 0.851J
106-93-4---ca-- 1,2-Dibromoethane 5.01U0
100-41-4-----n-- Ethylbenzene 5.0{0
75-69=4---ccur-- Xylenes (total) 0.50{J
91-20-3---=~---- Naphthalene - 0.84}JB
FORM I VOA | . OLMD3.0

26




VOLATILE ORGANICS ANALYSIS DATA SHEET

1A EPA SAMPLE NO. .

447031401

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 39153

Matrix: (soil/water) WATER Lab Sample ID: 39153001

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 1B310

Level: (low/med) LOW Date Received: 03/14/01

$ Moisture: not dec. Date Analyzed: 03/21/01

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (ulL

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4------- tert-Butyl methyl ether 40.0|U
71-43-2~=~cc-u-- Benzene 5.0|0
108-88-3~~~----- Toluene 5.0]U0
106-93-4---cc-=- 1,2-Dibromoethane 5.0{0
100-41-4-=--v-=-- Ethylbenzene 5.0{U0
75-69-4--------- Xylenes (total] 5.0|0
91-20-3-==w=--u-- Naphthalene 0.30|JB
FORM I VOA OLM03.0

27



CASE NARRATIVE
for
Tetra Tech NUS, Inc.
Charleston Naval Complex
Charleson, SC
SDGit 34005

December 8, 2000

Laboratory Identification:
General Engineering Laboratories, Inc. (GEL)
Mailing Address;

PO Box 30712
Charleston, SC 29417

Express Mail Delivery and Shipping Address:

2040 Savage Rd
Charleston, SC 29414

| Telephone Number;
: (843) 556-8171
Summary:
Sample receipt ,
The’sahxples arrived at General Engmeermg Laboratoﬁes, Inc, Charleston, SC on
November 11, 2000, for environmental analyses. All sample containers arrived without

any visible signs of tampering or breakage. All samples were delivered with chain of
custody documentation and signatures. ;

The following samples were received by the laboratory:

Laboratory Sample
Identification Description -
34005001 44GL.M0501
34005002 o 44GL.M0301
34005003 44GL.M0701
34005004 43GLM0101
34005005 44E1.00201

34005006 - 44X1.00102




34005007 44TB00301

Case Narrative:
Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories Standard Operating Procedures. Any technical or

administrative problems during analysis, data review, and reduction are listed below by
analytical parameter.

Internal Chain of Custody:

Custody was maintained for all samples.

Data Package:

The enclosed data package contains the following sections: Case Narrative,
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, GC/MS Volatile
and GC/MS Semivolatile Analysis.

This data package, to the best of my knowledge, is in compliance with technical

and administrative requirements.
\M‘DM&U—QL {

Valerie Davis

Project Manager
fc:tetr34005%




General Engineering Laboratories, Inc.

DATA QUALIFIERS FOR ORGANIC ANALYSES

Data Qualifiers used on Form 1s or Certificates of Analysis (C Of A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.

Locaﬁon

Section

Explanation

The TIC is suspected aldol-condensation product.

Cof A, Form 1, and EDD

Analyte was detected in the associated method blank
as well as in the sample.

Cof A, Form 1, andE]_)D

Pesucide analyte has been confirmed by GC/MS.

Cof A, Form 1, and EDD |

m o0 W

.Analyte(s) quantified in an analysis performed at a
secondary dilution factor.

C of A, Form 1, and EDD

Identifies compounds whose concentrations.exceed the
upper level of the calibration range of the instrument

for that specific analysis.

Cof A, Form 1, and EDD |

[

This flag indicates an estimated value concerning
either, (1) estimating a concentration for tentatively
identified compounds (TICs), or (2) analyte detected at
a Jeve] Jess than the RDL or PQL and greater than or
equal to the MDL.

Cof A, Form 1, and EDD

Cof A, Form 1, and EDD

Presumptive evidence based upon a mass spectral

| library search to make a tentative identification of the

analyte.

NJ

Analyte has been tentatively idenufied and the
associated numerical value is estimated based npon 1:1
response factor to the pearest eluting internal standard.

Cot A, Form 1, apd EDD

Cot A,EDD, Form 1,

Pesticide/PCB target analyte that is greater than 25% |
difference for the detected concentrations between the

two GC columns. .

Cof A, Form 1, and EDD |

Compound analyzed for but not detected (sample
quantitation Jimit bas been adjusted to reflect dilutions

and percent moisture).

Cof A, Form 1, and EDD

X

Other reporting flag as defined in report narrative.

*

Laboratory Countrol Sample recovery outside of

acceptance limnit.

QC Summary Report

All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A.
Any recoveries falling outside the acceptance range will be flagged with a ==,




General Engineering Laboratories, Inc.

DATA QUALIFIERS FOR INORGANIC ANALYSES

Data Qualifiers used on Form 1Is or Certificates of Analysis (C Of A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.

Sample (LCS) recovery for an analyte is outside of the specified
limits.

Section Explanation Location

E The qualifier that is used when the percent difference between the | Form 1.
parent sample and its serial dilution’s concentrations exceeds and EDD

10%. The sample’s concentration must be greater than 50 times
the IDL/MDL for ICP (6010B/ILMO 3.0) or 100 times the
absolute value of the preparation blank’s concentration (6020).
However, if analyzing ILMO 4.0 (ICP-MS), the parent sample’s
concentration must be 20 times the CRDL before the “E” flag is
applied.
* The qualifier that is used to indicate that the duplicate sample Form |,
apalysis for an analyte is out of control. and EDD

+ Correlation coefficient the Method of Standard Addition (MSA) | Form 2,
is less than 0.095. and EDD

B The qualifier is used to indicate that the reported result fell above | Form 1,
the IDL/MDL but below the CRDL. and EDD

M The qualifier is used to indicate that the replicate injection Form 1,
readings of the GFAA sample analysis do not agree th.hm 20%° | and EDD
relative standard deviation (RSD) or coefficient of variation (CV). )

N This qualifier is used to indicate that the matrix or pre-digested Form 1,
spike sample recovery for an analyte is not within the specified and EDD °
control limit.

S The reported value was determined by the Method of Standard Form 1,
Addition (MSA). and EDD

u The analyte’s result was less than the IDL/MDL. Cof A, Form 1,
and EDD

W Post-digestion spike for GFAA analysis is out of control limits EDD, and
(85%-115%), while sample results are less than S0% of the spike | Form 5. part 2
absorbance. . .

X Other reporting flag as defined in report narrative. Form 1,

and EDD

*x This qualifier is used to indicate that the Laboratory Control QC Summary

Repont

All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A.
Any recoveries falling outside the acceptance range will be flagged with a **,
All flags do not apply to QC Summary and Centificate of Analysis packages.
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Dale__((-~{{-80

Cliat _ (ETZH TEctt

Necaived by,d«uﬁmaéalﬂ._

SAMPLE HEVIEW CIVTEINA

SAMPLE RECEIPT REVIEW

YES HO IVA COMME!S/IGUALICIENS

Waere shipping conlainers received Intact and saated? Il no, notily the Project Managar

[

Waote chnin of cusioty docuinents ucludad?

Shipping container tempoiatuie(s) checked:

-

Is lempsoratwre documontod on Chain o Gustody

Was shipping contalner lemperatuta within specillcations (4 +- 2 C) |l no, nolify Project Manager

4.4

'amaunl—

Ao anty of the samplos identiliad Ly the cllant as radionciive?

Waro thy snplos scrounad o indionclivity?

Worn tho scrooning tesulls <= backgtowwd? i rosulls are » background inlorin RSO

aﬂ!

Waere chain ol cuslodly documonts complotod cotrectly? (lnk, signed, maich conlainers)

Worg samplo conininas raculved intnct oid sealod? If no, notily the Project Managet

9 {Weta ol sarplg coalinars propedy labaled?

.

10|Waia corroct sampta contalnors recolved?

11|Proseived samplos chocked lo pi?

v

- -

Py [A’y_}_/éué

3

12|Waro snmples preservad corracily? il no, nolly Prajact Manages

13{Waeso saimyiles rovelved within hiokfing thne? If No, notiy Project Manager

14 {Wate VOA vinls ltog of headspaco?

AMAS

1s{ancocu

18{SOGH

PM(A) Review:

Dale Reviewod: __

Additionnl Conunentis:

o~




1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract:
Lab Code: N/A Case No.: N/A SAS No.:
Matrix: (soil/water) WATER

Sample wt/vol: 5.000 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec.

GC Column: DB-624 ID: 0.25 (mm)

N/A

EPA SAMPLE NO.

43GLMO01

01

N/A - SDG No.: 34005

Lab Sample ID:

Lab File ID:

Date Received:

Date Analyzed:

34005004
2K135

11/11/00
1i/21/00

Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4--==~-~ tert-Butyl methyl ether 40.0|U0
71-43-2<-~=vce-- Benzene 5.0|U
108-88-3--~-~=-- Toluene 5.0{U
106-93-4-------- 1,2-Dibromoethane 5.0(0
100-41-4----~--- Ethylbenzene 5.0|U0
1330-20-7---=~-- Xylenes (total) 5.010
91-20-3-=----=-- Naphthalene 5.0|0
FORM I VOA OLM03.0

27




1A EPA SAMfLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .
44EL00201 '

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A | SDG No.: 34005
Matrix:k(soil/water) WATER Lab SampleAID: 34005005

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 2K136

Level: (low/med) LOW | Date Received: 11/11/00

% Moisture: not dec. Date Analyzed: 11/21/00

A GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Séil Aliquot Volume: (uL

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/Kg) UG/L . Q
1634-04-4------- tert-Butyl methyl ether . 40.0|U
71-43-2~wmwmnm—e Benzene - 5.010
108~88<3-v=mucex Toluene 5.0{0
106-93-4-~~ww-u- 1, 2-Dibromoethane 5.0{0
100-41-4----==~~ Ethylbenzene 5.0|1U
1330-20-7-=~-=---- Xylenes (total) 5.010
91-20~3---~mmwen Naphthalene 5.01U
FORM I VOA ~ OLM03.0

28



1A EPA SAMPLE NO.

. VOLATILE ORGANICS ANALYSIS DATA SHEET \
1
44GLMO301 ‘
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 34005
Matrix: (soil/water) WATER Lab Sample ID: 34005002
Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 2K139
Level: (low/med) LOW Date Received: 11/11/00
$ Moisture: not dec. Date Analyzed: 11/21/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL
' CONCENTRATION UNITS:
CAS NO. COMPOQUND (ug/L or ug/Kg) UG/L Q
1634-04-4--=---- tert-Butyl methyl ether 0.13}J
71-43-2---cccaa- Benzene 5.0|U
108-88-3-------- Toluene 5.0)0
106-93-4-------- 1, 2-Dibromoethane 5.0/0
100-41-4-------- Ethylbenzene 5.0(0
1330-20-7--=----- Xylenes (total) 5.0|U
91-20-3---===vu- Naphthalene 5.0{U0

FORM I VOA - OLM03.0

29




iAa EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET .
' 44GLMO501 '

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 34005

Matrix: (soil/water) WATER Lab Sample ID: 34005001

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 2K211

Level: (low/med) LOW Date Received: 11/11/00

% Moisture: not dec. Date Analyzed: 11/21/00

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uL

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/Kg) UG/L Q
1634-04-4------- tert-Butyl methyl ether 40.0|0
71-43-2~ccccmuan Benzene 5.0|U0
108-88-3--------Toluene 5.0]U
106-93-4-------- 1,2-Dibromoethane 5.010
100-41-4----~=-- Ethylbenzene 5.0|0 .
1330-20-7«-=w=-- Xylenes (total) 5.0({U0
81-20-3-~=----~~ Naphthalene 5.0]U
FORM I VOA ' OLM03 . 0
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1A EPA SAMPLE NO.
. ’ VOLATILE ORGANICS ANALYSIS DATA SHEET
44GILM0701
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 34005
Matrix: (soil/water) WATER Lab Sample ID: 34005003
Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 2K140
Level: (low/med) LOW Date Received: 11/11/00
% Moisture: not dec. Date Analyzed: 11/21/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aligquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4------- tert-Butyl methyl ether 40.0|U
71-43-2--------- Benzene 5.0lU
108-88-3<--=-c=-- Toluene 0.45|J
» 106-93-4-------- 1,2-Dibromoethane 5.0|U
100~41-4-----=--~ Ethylbenzene 0.31|J
1330-20-7-~-=--- Xylenes (total) 0.93|J
91-20-3-=vmauu-u- Naphthalene 1.0(J
FORM I VOA OLM03.0

(u
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ia EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .

‘ 44TB00301

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 34005

Matrix: (soil/water) WATER Lab Sample ID: 34005007

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 2K128

Level: (low/med) Low Date Received: 11/11/00

% Moisture: not dec. Date Analyzed: 11/20/00

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL

_ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Xg) UG/L - Q
1634-04-4--~--~-- tert-Butyl methyl ether 40.00
71-43~2-c-=cncu-- Benzene 5.010
108-88-3---~---- Toluene 5.0|0
106-93-4=-mneunn 1, 2-Dibromoethane 5.0|U .
100-41-4--~~~u-- Ethylbenzene 5.01U0
1330-20-7--~---~ Xylenes (total) 5.0]0
91-20-3--=~~cu-- Naphthalene 5.0|0
FORM I VOA _ OLM03.0
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1A EPA SAMPLE NO.,
VOLATILE ORGANICS ANALYSIS DATA SHEET

44X1.00102

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 34005

Matrix: (soil/water) WATER Lab Sample ID: 34005006

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 2K137

Level: (low/med) LOW Date Received: 11/11/00

% Moisture: not dec. Date Analyzed: 11/21/00

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL

CONCENTRATION UNITS: ‘
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4---~-~-~ tert-Butyl methyl ether _ 40.0(0
71-43-2-wc-=ve-- Benzene 5.0|0
108-88-3----=--- Toluene 5.0|U
106-93-4--~---~- 1, 2-Dibromoethane 5.01U
100-41-4-----~-- Ethylbenzene 5.0{0
1330-20-7-=-~----- Xylenes (total) 5.010
91-20-3---=------ Naphthalene 5.0|U0
FORM I VOA . OLM03.0
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CASE NARRATIVE
for
Tetra Tech NUS, Inc.
Charleston Naval Complex
Charleson, SC
SDGit 33906

December 8, 2000

Laboratory Identification:
General Engineering Laboratories, Inc. (GEL)

Mailing Address:

PO Box 30712
Charleston, SC 29417

Express Mail Delivery and Shipping Address:

2040 Savage Rd
Charleston, SC 29414

Telephone Number:

(843) 556-8171
Summary:
Sample receipt

The samples arrived at General Engineering Laboratories, Inc. Charleston, SC on
November 09, 2000 for environmental analyses. All sample containers arrived without
any visible signs of tampering or breakage. All samples were delivered with chain of
custody documentation and signatures.

The following samples were received by the laboratory:

Laboratory Sample
Identification Description
33906001 44GLMO0601

33906002 44TB00101




Case Narrative:

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are listed below by
analytical parameter.

Internal Chain of Custody:

Custody was maintained for all samples.

Data Package:

The enclosed data package contains the following sections: Case Namtive,
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, GC/MS Volatile,
GC/MS Semivolatile and Inorganic Analysis.

This data package, to the best of my knowledge, is in compliance with technical

l’}ﬂ.j}mdy Q ‘-.

Valerie Davis
Project Manager

fe:tetr33906%




General Engineering Laboratodes, Inc.

DATA QUALIFIERS FOR ORGANIC ANALYSES

Data Qualifiers used on Form 1s or Certificates of Analysis (C Of A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.

Section Explananon Locanon
A The TIC 1s suspected aldol-condensation product C of A, Form 1, and EDD
B Analyte was detected in the associared method blank Cof A, Form 1, and EDD
as well as in the sample.
C Pesticide analyte has been confirmed by GC/MS. C of A, Form 1, and EDD
D Analyte(s) quantified in an analysis performed at a C of A, Form 1, and EDD
secondary dilution factor.
E Identifies compounds whose concentrations exceed the | C of A, Form 1, and EDD
upper level of the calibration range of the instrument
for that specific analysis.
J This flag indicates an estimated value concerning Cof A, Form 1, and EDD
either, (1) estimating a concentration for tentatively
identified compounds (TICs), or (2) analyte detected at
a Jevel less than tbe RDL. or PQL and greater than or
equal to the MDL.
N Presumptive evidence based upon a mass spectral Cof A, Form 1, and EDD
library search to make a tentative identification of the
analyte.
NJ Analyte has been tentatively identified and the Cof A, Form 1, and EDD
associated numerical value is estimated based upon 1:1 | .
response factor to the nearest eluting internal standard.
P Pesticide/PCB target analyte that is greater than 25% C of A, EDD, Form 1,
difference for the detected concentrations between the
two GC columns. )
U Compound analyzed for but not detected (sample C of A, Form 1, and EDD
quantitation limit bas been adjusted to reflect dilutions
and percent moisture).
X Other reporting flag as defined in report narrative. C of A, Form 1, and EDD
QC Summary Report

Laboratory Control Sample recovery outside of

acceptance limit

All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A.
Any tecoveries falling outside the acceptance range will be flagged with a ==,




‘ General Engineering Laboratories, Inc.

DATA QUALIFIERS FOR INORGANIC ANALYSES

Data Qualifiers used on Form Is or Certificates of Analysis (C Of A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.

Section Explanation Location

E The qualifier thar is used when the percent difference between the | Form 1.
parent sample and its serial dilution’s concentrations exceeds and EDD
10%. The sample’s concentration must be greater than 50 times
the IDL/MDL for ICP (6010B/ILMO 3.0) or 100 times the
absolute value of the preparation blank's concentration (6020).
However, if analyzing I MO 4.0 (ICP-MS), the parent sample’s
concentration must be 20 times the CRDL before the “E"” flag is
applied.

* The qualifier that is used to indicate that the duplicate sample Form 1,
analysis for an analyte is out of control. and EDD

+ Correlation coefficient the Method of Standard Addition (MSA) Form 2,

is less than 0.095. and EDD
B The qualifier is used to indicate that the reported result fell above | Form 1,
the IDL/MDL but below the CRDL. and EDD
. M | The qualifier is used to indicate that the replicate injection Form I,
readings of the GFAA sample analysis do not agree within 20% and EDD
relative standard deviation (RSD) or coefficient of variation (CV).
N This qualifier is used to indicate that the matrix or pre-digested Form 1,
spike sample recovery for an analyte is not within the specified and EDD
control limit.
S The reported value was determined by the Method of Standard Form 1,
Addition (MSA). and EDD
U The analyte’s result was less than the IDL/MDL. Cof A, Form 1,
and EDD
W | Post-digestion spike for GFAA analysis is out of control limits EDD, and
(85%-115%), while sample results are less than 50% of the spike | Form 5. part 2
absorbance. .
X Other reporting flag as defined in report parrative. Form I,
and EDD
** This qualifier is used to indicate that the Laboratory Control QC Summary
Report

Sample (LCS) recovery for an analyte is outside of the specified
limits.

All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A.
Any recaveries falling outside the acceptance range will be flagged with a **.
All fiags do not apply to QC Summary and Certificate of Analysis packages.




Genera! Enginecring Laboratories, Inc.
2040 Savage Road
Charleston, South Carolina 29407

“White = sample collector

Yellow = file Pink = wlth report
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Necoivad by, &4

SAMPLE REVIEW CRITERIA

SAMPLE RECEIPT REVIEW
DalgM Vj;, 00

Waera shipping coniabiers recelved Intact and sealad? I no, nolify the Projecl Manager

HO_ w% COMMENTSIOUALIFIERS

Wate chinin ol custody docurnaonls included?

Shipping contalner temparalura(s) checked:

YES
==

g
(™
[

Boe

Is \ainperaluse documented on Chain °'i Cuslody

Was shipplng contalner lemperature within speciiications {4 +/- 2 C) I no, notily Project Manager

Are any of hw snmplos kientilied by the clion! as radioaciive? -

=

Waote tha samyitos scigonad {or rntlir;ncllvlly?

\Wora lho scrooning tosulls <= backgiound? If tesuils ate > background nform RSO .

Wato chain ol custoty documents conyplolod corrootly? (ink, sighed, mateh coitainors)

Ware smunplo cantalnors rocolvod hviact and sealsd? Il ho, noiily the Project Manager

Ielel“‘l

Wota nil snmiple contnhiors propeily labolod?

10 |Woio coract satnpia containors recoived?

11 |Piosorved smmples chocked lur pi?

v | ]

12|Wore samples prosorved correctly? Il no, nolily Projoct Manager

13 |Woro snplos 1acelved within holding tine? i No, nolity Projoct Manager

e leaidely s I8 I8

14|Were VOA vinls Iroe of hoadspace?
15 |ARCOCH

(I

16{SDGH -

PM{A) Re_view:

Dale Reviowed:

Additional Comiments:

<
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1A EPA SAMPLE NO. .
VOLATILE ORGANICS ANALYSIS DATA SHEET '
44GLM0OE01

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/a Case No.: N/A SAS No.: N/A SDG No.: 33906‘

Matrix: (scil/water) WATER Lab Sample ID: 33906001

Sample wt/vol: 5.000 (g/ml) ML ; Lab File ID:  5K130 V

Level: (low/med) Low Date Received: 11/09/00

% Moisture: not dec. Date Analyzed: 11/20/00

GC Column: DB-624 ID: 0.25 (wm) ‘ Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uls

CONCENTRATION UNITS: v ‘
CAS NO. ; COMPOUND (ug/L ox ug/Kg) UG/L - Q
1634-04-4--~---- tert-Butyl methyl ether - 40.0|U
T1l-43-2-wwme—e~ Benzene 5.010 -
108-88-3---~--n- Toluene 5.0{U
106-93-4~--v-u-- 1,2-Dibromoethane 5.0|U
100-41-4-----~-- Ethylbenzene 5.0{U
1330-20-7-~e~vm= Xylenes (total) 5.01U0
91-20-3-vwe-~-n- Naphthalene 5.01U
FORM T VOA : , OLM03.0
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

. ‘ , 447TB00101
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 33906
Matrix: (soil/water) WATER Lab Sample ID: 33906002
Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 5K121
Level: (low/med) LOW Date Received: 11/09/00
% Moisture: not dec. Date Analyzed: 11/20/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uly) Soil Aliguot Volume: (ul
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4------~ tert-Butyl methyl ether - 40.0|0
71-43=2mwmommmmm Benzene 5.0|0
108-88«3~=-v-w=- Toluene 5.0{U0
106-93-4-------- 1,2-Dibromoethane 5.0{U
100-41-4-=cen--v- Ethylbenzene 5.0(U
1330-20-7-===~=~ Xylenes (total) 5.01U
91-20~3---~mmmm-m Naphthalene 5.0|U
. FORM I VOA OLM03.0
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CASE NARRATIVE
for
Tetra Tech NUS, Inc.
Charleston Naval Complex
Charleson, SC
SDGit 33955

December 8, 2000
Laboratory Identification:

General Engineering Laboratories, Inc. (GEL)
Mailing Address:

PO Box 30712
Charleston, SC 29417

E ail Delivery and Shipping Address:

2040 Savage Rd
Charleston, SC 29414

Telephone N :
(843) 556-8171

Summary:
Sample receipt

The samples arrived at General Engineering Laboratories, Inc. Charleston, SC on
November 10, 2000 for environmental analyses. All sample containers arrived without

any visible signs of tampering or breakage. All samples were delivered with chain of
custody documentation and signatures.

The following samples were received by the laboratory:

Laboratory Sample
Identification Description
33995001 44TB00201
33995002 44GLMO0201
33995003 44GLMO0101
33995004 44GIL.M0401

33995005 44GLMO0101D




Case Narrative:

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are listed below by
analytical parameter.

Internal Chain of Custody:

Custody was maintained for all samples.

Data Package:

The enclosed data package contains the following sections: Case Narrative,
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, GC/MS Volatile,
GC/MS Semivolatile and General Chemistry Analysis.

This data package, to the best of my knowledge, is in compliance with technical

Wi

Valerie Davis
Project Manager

fe:tetr33995%




General Enginesring L sbaratories, Inc.

DATA QUALIFIERS FOR ORGANIC ANALYSES

Data Qualifiers used on Form 1s or Cemnificates of Analysxs (C Of A) follow the
specifications set forth in the technical specificarions .of the most current CLP Staternent of

Work and are defined as follows.
Section : Explanaton Location v

A The TIC is suspected aldol~condensation product. C of A, Form 1, and EDD |

B Analyte was detected in the associated method blank | C of A, Form 1, and EDD
as well as in the sample. ;

C Pesticide analyte has been confirmed by GC/MS. Cof A, Form 1, and EDD |

D Analyte(s) quantified in an analysis performed at a Cof A, Form 1, and EDD
secondary dilution factor. , '

E Identifies compounds whose concentrations excesd the | C of A, Foom 1, and EDD |
upper level of the calibration range of the instrument
for that specific analysis.

] This flag indicates an estimated value concerning Cof A, Form 1, and EDD |
either, (1) estimating a concentration for tentatively : ; :
identified compounds (TICs), or (2) analyte detected at
alevellessthantheRDLorPQLandgrcamnhanor ‘
equal to the MDL. |

N Presumptive evidence based upon a mass C of A, Form 1, and EDD |
Iibrary search to make a tentative identification of the '
analyte. ' , ,

NJ Analyte has been teatatively 1dentified and the Cof A, Form 1, and EDD
associated numerical value is estimated based upon 1:1 | . I
response factor to the nearest eluting internal standard. ‘ : '

P Pesticide/PCB taxgetanalytethamsgmatcrthanﬁ% Cof A, EDD, Form 1,
difference for the detected concentranons between the ~ , :
two GC columns. -

U Compound analyzed for but not detected (sample TCof A, Form 1, and EDD
quantitation limit has been ad;usted to reflect dilutions 7
and percent moisture). . .

X Other reporting flag as defined in report Tanaave. C of A, Form 1, and EDD
QC Summary Report

| Laboratory Control Sample recovery outside of

acceptance lmit.

All surrogate recoveries and acceprance ranges are reporied at the bottom of Form 2orCof A.
Any recoveries falling outside the acceptance range will be flagged with a ==,




General Engineering Laboratories, Inc.

DATA QUALIFIERS FOR INORGANIC ANALYSES

Data Qualifiers used on Form s or Certificates of Analysis (C 0f A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.

Section Explanation Location

E The qualifier that is used when the percent difference between the | Form 1.
parent sample and its serial dilution’s concentrations exceeds and EDD

10%. The sample’s concentration must be greater than 50 times
the IDL/MDL for ICP (6010B/ILMO 3.0) or 100 times the
absolute value of the preparation blank’s concentration (6020).
However, if analyzing ILMO 4.0 (ICP-MS), the parent sample’s
concentration must be 20 times the CRDL before the “E” flag is
applied.

* The qualifier that is used to indicate that the duplicate sample Form 1,
analysis for an analyte is out of control. and EDD

+ Correlation coefficient the Method of Standard Addition (MSA) Form 2,
is less than 0.095. ) : and EDD

B The qualifier is used to indicate that the reported result fell above | Form 1,
the IDL/MDL but below the CRDL.. and EDD

M The qualifier is used to indicate that the replicate injection Form 1,
readings of the GFAA sample analysis do not agree within 20% | and EDD
relative standard deviation (RSD) or coefficient of variation (CV).

N This qualifier is used to indicate that the matrix or pre-digested Form 1, .
spike sample recovery for an analyte is not within the specified and EDD
control limit.

S The reported value was determined by the Method of Standard Form 1,
Addition (MSA). and EDD

U The analyte’s result was less than the [IDL/MDL. Cof A, Form 1,

and EDD

W Post-digestion spike for GFAA analysis is out of control limits EDD, and
(85%-115%), while sample results are less than 50% of the spike | Form S. part 2
absorbance.

X Other reporting flag as defined in report narrative. Form I,

: and EDD

- This qualifier is used to indicate that the Laboratory Control QC Summary
Sample (LCS) recovery for an analyte is outside of the specified | Report
limits.

All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A.

Any recoveries falling outside the acceptance range will be flagged with a *=.
All flags do not apply to QC Summary and Cenificate of Analysis packages.




General Engincering Laboratorics, Inc.
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AGV 10, 00 SAMPLE RECEIPT REVIEW
Dale 2 L

Cliant 7}_

, \

SAMPLE NEVIEW CRITENIA :
Were shipping containers recoivad Intact and seafed? If no, nolify ihe Projecl Manager
Were cliain ol custody docuinonts Included?

YES HO 1WA COMIMENTIS/IOUALIFIENS

Shipping comtainer tenperaturo(s) checked:

v 500‘&-

Is lemperolura documenlod on Ghal of Gustody

Was shipplng contalner lamperature wilhin spacifications (4 +/- 2 C) If no, nollly Project Manager
Atg any of tho shmpios ld_omlllod by iho cllanl as sadionctiva?

<

‘amaun—
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-9— Wero all snmple conlaiors propoetly labeted?

< Jelade 1S

10 {Wnie cnnaet sampla conlainars tecoivod?

aee
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Ig

L L B TS

12 |Wore samplas prasetvad correctly? if no, notily Project Manager

13]Weie samplos recetvad within hokding tima? It No, notlly Prolect Menager
14 Waero VOA vials lro0 ot headspace?
15[ancocr

16|SOGH

- PM{A) Naview:
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1a _ EPA SAMPLE NO. . '
VOLATILE ORGANICS ANALYSIS DATA SHEET

, : 44GLMO101
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A '
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 339935
Matrix: (soil/water) WATER Lab Sample ID: 33995003
Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 5K132
Level: (low/med) LOW Date Received: 11/10/00
% Moisture: not dec. . Date Analyzed: 11/20/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: _(uL
; CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L o]
1634-04-4---==-- tert-Butyl methyl ether 0.34]J
71-43-2--==--~-= Benzene ' 13.7
108-88-3-~-=---~ Toluene - 0.52|T
106-93-4---~-~-- 1, 2-Dibromoethane 5.0{U0
100-41-4----~~-~ Ethylbenzene 24.1
1330-20-7----=-- Xylenes (total) 156
91-20-3-~~~mnumm Naphthalene 116 |E
FORM I VOA O OLM03.0
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET ;
44GLM0101D

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A : ,
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 33995
Matrix: (soil/water) WATER Lab Sample ID: 33995005
Sample wt/vol: - 5.000 (g/ml) ML Lab File ID: 5x207k
Level: (low/med) LOW ' Date Received: 11/10/00
% Moisture: not dec. » ~ Date Analyzed:~11/21/60

GC Colummn: DB-624  ID: 0.25 {mm)

Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL
. CONCENTRATION UNITS: '
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4---~--- tert-Butyl methyl ether 0.14|J -
71-43-2~=~-mmm - Benzene 7.0
108-88~3=wwwem-x Toluene 0.30(J
106-93-4---vcuu- 1,2-Dibromoethane 5.0{U0
100-41-4=w-m-mw- Ethylbenzene 12.2 :
. 1330-20-7--~~--- Xylenes (total) 89.3
91-20-3~~=~-wn-~ Naphthalene 66.9
‘I' ~ FORM I VOA OLMO03.0
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .
44GLM0101DL
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 33995
Matrix: (soil/water) WATER Lab Sample ID: 33995003
Sample wt/vol: 5.000 (g/ml) ML Lab File ID: S5K205
Level: (Low/med) LOoW Date Received: 11/10/00
% Moisture: not dec. Date Analyzed: 11/21/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 2.0
Soil Extract Volume: A (ul) Soil Aliquot Volume: v (uL

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L - Q
1634-04-4------- tert-Butyl methyl ether 80.0|U
71-43-2-------=- Benzene , 11.9{D
108-88-3---~---- Toluene 10.01|U
106-93-4-~--—---- 1,2-Dibromoethane 10.0|U
100-41-4------~- Ethylbenzene 20.8|D
1330-20-7~------ Xylenes (total) 1471|D
91-20-3~-=~=----- Naphthalene 97.7|D
FORM I VOA OLM03.0
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1A EPA SAMPLE NO.
. VOLATILE ORGANICS ANALYSIS DATA SHEET
44GLM0201
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 33995

Matrix: (soil/water) WATER

Sample wt/vol: 5.000 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec.

GC Column: DB-624 ID: 0.25 {om)

Lab Sample ID: 33995002
Lab File ID: 5K131

Date Received: 11/10/00
Date Analyzed: 11/20/00

Dilution Pactor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634~-04-4------- tert-Butyl methyl ether 40.0|U
71-43-2-~--=-~--~ Benzene 0.16|J
108-88-3~~-~—===-- Toluene 5.0jU
106-93-4-~=~---- 1,2-Dibromoethane 5.0|1U
100-41-4------~- Ethylbenzene 0.15|J
1330-20-7~------ Xylenes (total) 5.0{U
91-20-3-===w---- Naphthalene 5.0(U
FORM I VOA OLM03.0
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1A ' EPA SAMPLE NO. ‘II'
VOLATILE ORGANICS ANALYSIS DATA SHEET .

‘ . , g 44GLM0401

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A . SDG No.: 33995

Matrix: (soil/water) WATER Lab Sample ID: 33995004

Sample wt/vol: 5.000. (g/ml) ML L.ab File ID: 5K206

Level: (low/med) LOW : Date Received: 11/10/00

% Moisture: not dec. Date Analyzed: 11/21/00

GC Columm: DB-624  ID: 0.25 (mm) ' - Dilution Factor: 1.0

Soil Extract Volume: (uL) ; Soil Aliquot Volume: (uL

CONCENTRATION UNITS:
CAS NO. COMPOUND - (ug/L or ug/Kg) UG/L - .Q
1634-04-4------ -tert-Butyl methyl ether 5.4(J
T1l-43-2-=-2cvuma Benzene ) 12.6}
108-88-3~crvewmm Toluene 7.0
106-93-4--«-=~-- 1,2-Dibromoethane 5.0{0
100-41-4---~~--- Ethylbenzene 13.8
1330-20-7-==---~ Xylenes (total) 67.6
91-20-3--=m-cmun Naphthalene 53.9
FORM I VOA OLM03.0
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ia EPA SAMPLE NO.
. VOLATILE ORGANICS ANALYSIS DATA SHEET
' 44TB00201

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 33995

Matrix: (soil/water) WATER Lab Sample ID: 33995001

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 5K122

Level: (low/med) LOW Date Received: 11/10/00

% Moisture: not dec. Date Analyzed: 11/20/00

GC Column: DB-624 ID: 0.25 (mm) . Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1634-04-4---~--- tert-Butyl methyl ether 40.0|U
71-43-2-=wme-uoo Benzene 5.0|U
108-88~3~----=-- Toluene 5.0|0
106-93-4=~cc----- 1,2-Dibromoethane 5.0]U0
100-41-4--~------ Ethylbenzene 5.0({0
. 1330-20-7---=-==- Xylenes (total) 5.0|0

91-20-3-=~--~---- Naphthalene 5.0({U

l FORM I VOA

OLMO03.0
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CASE NARRATIVE
for
Tetra Tech NUS, Inc.
Naval Weapons Station (NWS)
Charleson, SC
SDG#t 30170

September 22, 2000
Laboratory Identification;

General Engineering Laboratories, Inc. (GEL)
Mailing Address:

PO Box 30712
Charleston, SC 29417

ail Delivery and Shipping Address:

2040 Savage Rd
Charleston, SC 29414

Telephone Number:
| (843) 5568171
1} H
Sample receipt
The samples arrived at General Engineering Laboratories, Inc. Charleston, SC on

June 22, 2000, for environmental analyses. All sample containers arrived without any
visible signs of tampering or breakage. All samples were delivered with chain of custody

documentation and signatures.
The following samples were received by the laboratory:

Laboratory Sample
Identification Description
30170001 43SLB0510
30170002 42S1.B1103
30170003 43SLB0110
30170004 43SLB0310
30170005 . 43SLB0310D
30170006 43SLB0210

GENERAL ENGINEERING LABORATORIES
DN Rav 20717 o Cherlactm O 90417 o WAN Cavams Rnad o 204077




30170007 425LB0203

30170008 42S1.B0303
30170009 42SLB0502
30170010 : " 425LB0602
30170011 4251.B0102
30170012 - 425LB1203
30170013 42SLB1203D
30170014 43SLB0402
30170015 43SLB0410
30170016 ' 42IDW00101
30170017 42SLB1603
30170018 42SLB0803
30170019 42SLB0502M

ve:
Sample analyses were conducted using methodology as outlined in General

- Engineering Laboratories Standard Operating Procedures. Any technical or
administrative problems during analysxs data review, and reduction are listed below by o

analytical parameter.
Internal in of 2
Custody was maintained for all samples.
Data 2
The enclosed data package contains the following sections: Case Narrative,
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, and GC/MS

Volatiles and GC/MS Semzvolanle Analyms, DRO, Inorganic Analysis and Geotechnical
Analysis. ‘ o

Thxsdatapackage,tothebestofmyknowlcdge,xsmcomphanccthhmchnmal ‘
nndadmxmsu'auvereqmmmznts ' ;

MOt

Valerie Davis

Project Manager
fc:tetr30170%

GENERAL ENGINEERING LABORATORIES
PO Rar 30717 « Charlesion SC 20417 « 2040 Savape Rnad » 29407




Dara Qualifiess used on Form Is or Certificates of Analysis (C Of A) follow the
Specinications set forth in the technical specifications of the most curreat CLP Starement of

— General Engineesing Laboratories, Inc.

DATA QUALIFIERS FOR ORGANIC ANALYSES

Work and are defined as follows.
Section Explanation Locanon

A The TIC is suspeczed aldol-condensation product Cof A. Form 1, and ELID |

B Analyte was detected i the associated method blank | Cof A, Form 1, and EI3D
as well as in the sample.

C Pesticide analyte has been confirmed by GC/MS. Cof A, Form 1, and

D Analyte(s) quantified in an analysis performed af a Cof A, Form 1, and
secondary dilution factor.

E Identifies. compounds whose conceatrations excesd the | C of A, Form 1, and

upper level of the calibration range of the instrurment
for that specific analysis.

Gy

This flag indicates an estimated value concerning

' either, (1) estimaring a concentration for tentatively

ideatified compounds (TICs), or (2) analyte detected at
a level Jess than the RDL, or PQL and greater than or
equal to the MDL.

Cof A, Form 1, and EDP

Presumptive evideace based upon a mass specral
lll:n'aryal search to make a tentarive identification of the
analyte.

Cof A, Form 1, and EDD

NI

Analyte has been tentatively 1dentified and the
associated numerical value is estimated based upon 1:1
response factor to the nearest eluting internal standard.

Cof A, Form 1, and EDD |

Pestuc1de/PCB target analyie that is greater than 25%
difference for the detected concentrations between the
two GC columns.

Cof A, EDD, Form 1,

C of A, Form 1, and ED

Compound analyzed for but not detected (sample
quantitation limit has been adjusted to reflect dilutions

and percent moisture).

Other reporung flag as defined in report narratuve.

Cof A, Form |, and ED

Labaratory Control Sample recovery outside of
acceptance limit.

QC Summary Report

All surrogate recoveries and accepance ranges are reported at the bottom of Form 2 or C of A

Any recoverices falling outside the acceprance range will be flagged with a *=.




General Enginesring Laboratories. Inc.

DATA QUALIFIERS FOR INORGANIC ANALYSES

Darta Qualifiers used on Form 1s or Certificates of Analysis (C Of A) follow the
specifications set forth in the technical specifications of the most current CLP Statement of

Work and are defined as follows.
Section Explanation Location

E The qualifier that is used whea the perceat difference berween the | Form 1.
parent sample and its serial dilution’s concentrarions excesds and EDD
10%. The sample’s concentration must be greater than 50 times
the IDL/MDL for ICP (6010B/ILMO 3.0) or 100 times the
absolute value of the preparation blank’s concentration {6020).
However, if analyzing ILMO 4.0 (ICP-MS), the parent sample’s
concentration must be 20 times the CRDL before the “E” flag is -
applied.

* The qualifier that is used to indicate that the duplicate sample Fom |,
analysis for an analyte is out of control. and EDD

+ Correlation coefficient the Method of Standard Addition (MSA) | Form 2.
is less than 0.095. and EDD

B The qualifier is used to indicate that the rcponed result fell above | Form I,
the IDL/MDL but below the CRDL. Do and EDD

M < The qualifier is used to indicate that the replicate injection Form 1,
readings of the GFAA sample analysis do not agree within 20% and EDD
relative standard deviation (RSD) or coefficient of variation (CV).

N This qualifier is used to indicate that the matrix or pre-digested Form I,
spike sample recovery for an analyte is not within the specified and EDD
control limit. .. :

S The reported value was determined by the Method of Standard Form 1.
Addition (MSA). and EDD

U The analyte’s resuit was less than the [IDL/MDL. Cof A, Form 1,

and EDD

W | Post-digestion spike for GFAA analysis is out of congol limits EDD, and
(85%-115%), while sample results are less than 50% of the spike | Form 5. part 2
absorbance.

X Other reporting flag as defined in report narrative. Form 1.

and EDD

e This qualifier is used to indicate thar the Laboratory Control QC Summary

Sample (LCS) recovery for an analyte is outside of the specified | Report =

limits.

All surrogate recoveries and'acccpmncc ranges are reported at the bottom of Form 2 or C of A.
Any recoveries falling outside the acceptance range will be flagzed with a *=.
All flags do not apply to QC Summary and Centificate of Analysis packages. -




Generat Engincering Lubormlories, Inc.
2040 Savage Road

. T ' Charleston, South Carolina 29407
Pape / f / CHAm OF CUS’ITODYRECORD gﬁ:ﬂ';::;::f"s’;:‘h Carolina 29417
L8 ° : : o (843) 556-8171
Cherstim Waval Coptr : P PRy THTT] o SR
Tl s ” gy A ]|

SAMPLEID | DATE | TIME §|§§l§§ g g ii i? g i 1 HEHE ~§g§$¢x Remarks
Y25L 4119 3[826°°| p3gy [l | . \
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f '~ SAMPLE RECEIPT REVIEW
Client TC\[/LA- Reczived by, Q(‘-_——_ Date &['ZQ(Cu

. ‘/ COOLER____ OTHER
GEL COOLER___ GZL POLY CDOLER__~ CLIENT

YES NO C OMMENTSIOQAIJFIERS,

- w“ﬁmmmmagw ,
If 5o, nodify Projer: Mameer " =
2. Was the Shipwos serccacd following e raBoasiony saveY [
V]

procschre (£91 SOP S-00)2
Wc:dzwnm!angﬁw! . .
If na. Doty Prosect ——r
mmdmwmy’uéﬂgm »
If yex. &id eSeny provide RAD acriviey?

3. Were chuin of cxsndy docmmeors inchaded?

4, Wmchhqudmaﬁumz
tmatch couotaraers)

3. Were all sample contziners propedy Ebded?

& Wem conect sample contsons reatved?

7. Preserved sampies checked foc pit? -

z Were saoples preverved conecly? . .
If no, Jist snples & peses —

10. 'Was shipping comatiner semperarare. witkin speciicadoos @ +2Q [y .2
oo, >

I

E

]

I SAMPLE REVIEW CRITERIA
|

1L B tcoperanmre docamented on the Chaa of Coswody? ’ )/
- ’ #
12. Were samples received within holding time? v/
ifNo.noﬁ.fvhkubEg v4

13.  Wers YOA vials free of hesdspace? A
14. ARCOC? IF REQUIRED
I5. SDG3 IFREQUIRED

O/\/ | @\,’L&(w SA - SEALSATIACHED NSA - NO SEALS ATTACHED |
REVIEW____ \. pATE___
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General Engineering
Soils Testing Laboratory

GRAIN-SIZE ANALYSIS

Sample No. 42SLR ICG3

Project No. ety Qo400 -

Boring No. __3Qi3Q0 3 Location

Depth

Description of Sample :
Tested By Date /00

@ (1) Weight of air dried sample __93,73 g, Can no. "3

(2) Can no. _.Q__
(3) Can weight =}, IS g
(4 Weight of can & air-dried soil _@0_ g
(5) Weight of can & oven dried soil _2Z.3S g
Sieve Size Weight Retained (g)
No. 10 3,22
No. 20 [ 72
No. 40 2,23
No. 60 4 40
No. 100 0 4L
No. 200 25 Q:;

Sieve Analysis of Coarse Aggregate

Sieve Size

Weight Retained (g)

3in.

2in.

11722 in.

1 in.

3/4 in.

3/8 in.

No. 4

15 -




Date Time Elast:egn'I.;. ime,‘ H )g:d[;:g ter Tempoecraml'e,
g/20/0 | oo 0 - -
( oL 2 lor 24
\ | s 5 lole | 2t
NS 15 OIS 24
)] IRo | lois | g
/ 1200 60 lois | 2%
| sl | 20 | jojq | 24
lloo 1490 | Loy | LY

: /31 /o

- 16



. General Engineering

Soils Testing Laboratory
GRAIN-SIZE ANALYSIS
Sample No. _ 42 SLR 030 Project No. tetr 00400
Boring No. __391700l% Location
Depth

Description of Sample _
TestedBy ___ C, Sgudel ~  Date /31 /oo

@ (1) Weight of air dried sample “‘_:l:. j ) g, Can no. 3¢

Hver i Moi D L
B e e 219

weight g
(4) Weight of can & air-dried soil _ %.Q‘_—t g
(5) Weight of can & oven dried soil _3S5,]] g

. Sieve Size Weight Retained (g)
No. 10 0.5S
No. 20 27
No. 40 | L} 0}
No. 60 {1, %—f‘
No. 100 RS
No. 200 12.<]
Sieve Angiusis of C ! !
Sieve Size Weight Retained (g)
3in. /]
2in. /
112in. /
1in. /
3/4 in. /
3B in. /
. No. 4 /

17




Actual

Date Time Elal';?’e::“ jl;.ime, H)l'zd::d[:; i’gter Tempoeéatllre,
Qf20fo | t0s3 | 0 I
[ oSS | 2 0272 | 24
NES: 5 L0265 | 24
N | eg | s | loas | ¢
) 123 30 [02% | 24

sz | e | po | o
& _lsoz | %0 ozt | 24
8/31Jo0| 1053 | 440 | o020 | 2¢
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GEOTECHNICAL SPREADSHEET -
Project Number:  TETROO400C Depth
Sample Number: 425081603 Tested By:
Boring Number: NA Date:
Location:
HYGROSCOPIC MOISTURE CONTENT DETERMINATION
weight of total air dried sample= 95.73
weight of container + sir-dried sall= 27,9
welght of container 4+ oven-dried soll= 2738
weight of container= 7.15
weight of water= 0.58
welght of oven-dried soltm 20.2
weight of alr~dried soll= 20.7S
hygroscople moisture correction factors 0.97
weight of oven-dried sample for hydro, ansl.e 92.86
GRAIN SIZE ANALYSIS
weight of oven-dried samples 92.86
Slove ¥ Welght Ret. Waigit Passed % Passing
4 ] 92.86 100.0
10 3.22 89.64 96.5
20 1.72 8792 94.7
40 2.238 85.69 92.3
60 4.4 81.29 87.5
100 30.92 50.37 54.2
200 25.87 24.50 264
pan 24.5 000 0.0
HYDROMETER ANALYSIS .
welght 92.86
S6 2.60
ACTUAL COMPOSITE
TIME READING TEW. CORRECTION
2 1.017 - 24 0.00275
5 1.016 24 0.00278
135 1015 24 0.00275
30 1.018 24 0.0027%
60 1015 24 0.00275
250 1.014 24 0.00278
1440 - 1018 24 0.00275

C. Sandel
911/00

R
1.01425
1.01328
101228
1.01228
101228
101128
101025

148
129
123
123

123

128
129

K

001321

0.01321
0.01821
0.01321
0.01321
0.01321
0.01321

DIAMETER
03208
02052

o198

00847
00598
00296
00125

249
232
214
214
214
19.7
178

2.60
282
. 2.85

0.01337
0.01329
0.01317

23



Boring Number: NA Date:
Location;
HYGROSCOPIC MOISTURE CONTENT DETERMINATION
weight of totsl sir dried sample 11499
weight of container + ale-dried saile 36.04
Weight of container + oven-dried solle 35.31
weight of container= 7.19
weight of waterw 0.93
weight of oven-dried soll« 2792
welght of sir-dried soiie 28.85
hygroscapic molisture corvection factors 097
weight of oven-dried sample for hydro. snai.= 111.54
GRAIN SIZE ANALYSIS
welght of oven-dried samplew 111.54
Sieve 8 Weight Ret.  Waight Passed % Passing
4 ] 111.54 1000
1Q 0.58 110.98 295
20 2,72 108.27 97.1
40 4.5 108.77 93.0
60 11.44 82.33 828
100 35.7¢ 56.57 50.7
200 13.51 43.06 38.6
pan 43.08 0.00 0.0
HYDROMETER ANALYSIS
weight 111.54
s 2.60
ACTUAL COMPOSITE
TIME READING TEMP. CORRECTION
2 1.027 24 0.00275
5 1.026 24 0.00275
15 1.028 24 0.00275
30 1.024 24 0.00275
60 1.022 24 0.00275
250 1.021 24 0.00275
1440 1.02 24 0.00275

9/11/00

R
1.02425
1.02325
1.0222%
1.02128
1.01925
1.01828
1.01728

9.1
9.4
9.7
9.9
10.5
10.7
1o

K
0.01321
0.01%21
0.01321
0.01321
0.01321
0.01321
0.01821

DIAMETER
02825
01812
01061
00760
00552
00274
00118

35.3
339
324
n.o
28.0
266
25.1

2.60 0.01337
2.62 0.01329
2.65 0.01317




| 12 EPA SAMPLE NO.
. VOLATILE ORGANICS ANALYSIS DATA SHEET i
' !
42IDW00101
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170016
Sample wt/vol: 4.9 (g/mL) G Lab File ID: 1Y522
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: not dec. 15 Date Analyzed: 09/01/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: | (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2--------~ Benzene ' ' 6.0|U
108-88-3--~~--~~ Toluene 0.37|J
100-41-4----~--- Ethylbenzene 0.301J
1330-20-7~=----~ Xylenes (total) 6.0]U
. 91-20-3--=---=--- Naphthalene 3.6(JB
FORM I VOA . OLE*OB .0

44




1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A
Matrix: (soil/water) SOIL
Sample wt/vol: 5.6 (g/mL) G

Level: (low/med) LOW
% Moisture: not dec. 20

ID: 0.25

EPA SAMPLE No

42SLB0102

SAS No.: N/A
Lab Sample ID: 30170011
Lab File ID: 1Y519

Date Received: 08/25/00

Date Analyzed: 09/01/00'

Dilution Factor: 1.0

SDG No.: 30170

GC Column: DB-624 (mm)
Soil Extract Volume: (uL) Soil Aliquot Volume:
CONCENTRATION UNITS: .
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2-~-=~wu-u Benzene 5.6iU0
108-88~-3--=wu--- Toluene 5.6|U
100-41-4-~---=-- Ethylbenzene 5.6|0
1330-20-7-----~- Xylenes (total) 5.6|0
91-20-3---cwuo-- Naphthalene 5.6{U
FORM I VOA OLM

.l ®

{uL

03.0
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
‘ 425LB0203
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170007
Sample wt/vol: 5.7 (g/ml) G Lab File ID:  1Y¥Y515
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: not dec. 12 Date Analyzed: 09/01/00
GC Column: DB-624 ID: 0.25  (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: | (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2----cu--- Benzene 5.0}U
108-88-3~---~--- Toluene 5.0|U
100-41-4----=wv-- Ethylbenzene 5.0|1U
1330-20-7-====u-= Xylenes (total) 5.0|U
91-20-3---~-v--- Naphthalene 5.0{U
FORM I VOA 0LH03.0

46




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
428LB0303
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170008
Sample wt/vol: 5.0 (g/mL) G Lab File ID: 1Y516
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: not dec. 13 Date Analyzed: 09/01/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: | (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2-~----~~- Benzene 9.1
108-88-3~---~=---- Toluene 7.2
100-41-4-~~----- Ethylbenzene 2.6{J
1330-20-7-=-=~==- Xylenes (total) 3.4\|J
91-20-3--=====-- Naphthalene 5.81U0
FORM I VOA ; OLMOB.O
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1A

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

42SLB0502

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A

SAS No.: N/A

SDG No.: 30170

Matrix: (soil/water) SOIL Lab Sample ID: 30170009
Sample wt/vol: 5.2 (g/mL) G Lab File ID:  1Y517
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: not dec. 11 Date Analyzed: 09/01/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2-=~===w-- Benzene 5.4|U .
108-88-3-------- Toluene 5.4|U
100-41-4----~--~- Ethylbenzene 5.4|U
1330-20-7-==~==- Xylenes (total) 5.4|U
91-20-3-------~- Naphthalene 5.41U
FORM I VOA

03.

(uL
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1A ' EPA SAMPLE NO. .

VOLATILE ORGANICS ANALYSIS DATA SHEET
425LB0502M
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170019
Sample wt/vol: 5.1 (g/mL) G Lab File ID:  1Z209
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: not dec. 10 Date Analyzed: 09/05/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: | (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2--~-=v--- Benzene 5.5|U
108~88-3-~==~w=-- Toluene 5.510
100-41-4-------- Ethylbenzene 5.5}0
1330~20-7===v--- Xylenes (total) 5.5|U
91-20-3---=-aua-- Naphthalene 5.5{U
FORM I VOA OLMO03.0
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(uL

1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET '
428LB0602
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170010
Sample wt/vol: 5.2 (g/mL) G Lab File ID: 1Y518
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: not dec. 11 Date Analyzed: 09/01/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: |
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2--------- Benzene 5.4|U
108-88-3-------- Toluene 5.4|U
100-41-4-------- Ethylbenzene 5.4|U
1330-20-7---~==-~ Xylenes (total) 5.4|U0
91-20-3--------- Naphthalene 5.410
FORM I VOA OLMD3.

0
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12 EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
42SLB0803.
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/JA SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170018
Sample wt/vol: 4.6 (g/mL) G Lab File ID: 1z211
Level: (low/med) MED Date Received: 08/25/00
% Moisture: not dec. 15 Date Analyzed: 09/05/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: 10000 (uL) Soil Aliquot Volume: 300 (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND » (ug/L or ug/Kg) UG/KG - Q
71-43-2--==n--u-- Benzene ' 638|U
108-88-3-=~ccu-- Toluene - 80.3|J
100-41-4----~==- Ethylbenzene 2050
1330-20-7==----- Xylenes (total) 6380
91-20-3-===~c-—- Naphthalene 4940] .
FORM I VOA - OLM03.0 -
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1a EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
. ’ 42SLB1203
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170012
Sample wt/vol: 4.7 (g/mL) G Lab File ID: 12212
Level: (low/med) MED Date Received: 08/25/00
% Moisture: not dec. 14 Date Analyzed: 09/05/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: 10000 (ulL) Soil Aligquot Volume: 200 (ul
CONCENTRATION UNITS: S '
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2---~~~--- Benzene A 615|U
108-88=3-~-~~--- Toluene 94.9|J
100-41-4--------Ethylbenzene 730
1330-20-7------- Xylenes (total) 75.3|J
. 91-20-3--~--=---- Naphthalene 1880
FORM I VOA - OLM03.0
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .
42SLB1203D]|
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170013
Sample wt/vol: 5.6 (g/mL) G Lab File ID: 12213
Level : (low/med) MED Date Received: 08/25/00
% Moisture: not dec. 14 Date Analyzed: 09/05/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: 10000 (uL) Soil Aliquot Volume: 100 (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2--=---~---- Benzene 52110
108-88-3-------- Toluene 89.6}|J
100-41-4-------- Ethylbenzene 1190
1330-20-7-==---- Xylenes (total) 52110
91-20-3---=ce==-~ Naphthalene 3340 .
FORM I VOA OLMO03.0
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET )
, 4281.B1603
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170017
Sample wt/vol: 5.5 (g/mL) G Lab File ID: 12214
Level: (low/med) MED Date Received: 08/25/00
% Moisture: not dec. 15 Date Analyzed: 09/05/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: 10000 (uL) Soil Aliquot Volume: 100 (uL
CONCENTRATION UNITS: )
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q ‘
71-43-2=======um Benzene 537|U ]
108-88-3~~----~~- Toluene 537|U
100-41-4-------~ Ethylbenzene 165{4J
1330-20-7------~ Xylenes (total) 64.4|J
91-20-3---==---~ Naphthalene 863
FORM I VOA OLM03.0
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1B EPA SAMPLE HO. .

SEMIVOLATILE ORGANICS kANALYSIS DATA SHEET
‘ 421DW00101
Lab Name: GENERAL ENGINEERING LRABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL , Lab Sample ID: 30170016
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L710
Level: (low/med) Low Date Received: 08/25/00v |
% Moisture: 15 decanted: (Y/N) N Date Extracted:08/30/00 T
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/17/00 ;
Injection Volume: 1.0(uL) Dilution Factor: 10.0
GPC Cleanup: {(Y/N) N
CONCENTRATION UNITS: |
CAS NO. COMPOUND (ug/L or ug/Kg) UG/RG = Q
91-20~3-=mwm=—m-~ Naphthalene - 7860107
91-57-6--=-m=-=~- 2-Methylnaphthalene ' 7860 |U
90-12-0--=m==u=~ 1-Methylnaphthalene 7860}0
56-55~3c-cc-nen- Benzo (a) anthracene ‘ 459|J
218-01-9-~-=cr=w- Chrysene 62733
205-99=2-—rmmacun Benzo (b) Tluoranthene 478|J
207-08-9-~~-mun- Benzo (k) fluoranthene 474\|0
53-70-3---~------Dibenz (a, h) anthracene 7860 (U
FORM I SV-1 OLMpP3.0
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. 4251.B0102

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170011
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L706

Level: {(low/med) LOW Date Received: 08/25/00

% Moisture: 20 decanted: (Y/N) N Date Extracted:08/30/00 .
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/17/00 ;
Injection Volume: 1.0 (ulL) Dilution Factor: 4.0 i

GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3~~==cn==- Naphthalene 3320|0
91-57-6--~-=—=u- 2-Methylnaphthalene 3320|0
90-12-0----~~--- l-Methylnaphthalene 3320|U
56-55-3---~--=~-~ Benzo (a) anthracene 584 |J
218-01-9-------- Chrysene 590|J
205-99-2----~—-- Benzo (b) TIuoranthene 672|J

: 207-08-9~-~-cmma- Benzo (k) £luoranthene 515|J
53-70-3--~-cu--- Dibenz (a, h) anthracene 3320|U0

. o FORM I SV-1 OLMP3.0
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, o

1B EPA SAMPLE :ﬁho.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET .
428SLB0203
Lab Name: GENERAL ENGINEERING LABOR ' Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170007
Sample wt/vol: 30.0 (g/mL) G Lab File ID:  2L513
Level: (low/med) LOW Date Received: 08/25/00
¥ Moisture: 12 decanted: (Y/N) N Date Extracted:08/30/00 !
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/15/00
Injection Volume: 1.0(ul) Dilution Factor: 1.0 ;
GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3~-=~==m=- Naphthalene 762U
91-57-6-----~--- 2-Methylnaphthalene 762|0
90-12-0---=-==w- l1-Methylnaphthalene 762U .
56~55-3ccc-ucao_ Benzo (a) anthracene 39.4|J0
218-01-9-==vmuu- Chrysene 45.6}J
205-99-2--~-—--—- Benzo {b) fluoranthene 52.1{J
207-08-9----~--~- Benzo (k) £luoranthene 37.1|3J
53-70-3---c--wu- Dibenz (a,h) anthracene 762|0
FORM I SvV-1 '”OLM
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1B " EPA SAMPLE

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Ho.

. 42SLB0303

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170008
Sample wt/vol: - 30.0 (g/mL) G Lab File ID: 5M113
Level: (Low/med) LOW Date Received: 08/25/00
% Moisture: 13 decanted: (Y/N) N Date Extracted:08/30/00
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/18/00 i
Injection Volume: 1.0(ulL) Dilution Factor: 10.0
GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG -~ = Q
91-20-3---==----- Naphthalene ~ 7700|U
91-57-6~~--~-~~-- 2-Methylnaphthalene - 7700{U
90-12-0-=--=vw=- 1-Methylnaphthalene 77000
56-55~3-nccucan" Benzo (a)anthracene 7700|0
218-01-9-~~vuu=-- Chrysene , 7700|0
205-99-2~vwcuua- Benzo (b) fluoranthene 77000
207-08-9--~----- Benzo (k) fluoranthene 77000
53-70-3---wuu-w- Dibenz (a,h)anthracene 7700|U

. FORM I SV-1

"OLM

3.0
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1B , EPA SAMPLE HO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ‘ .
428LB0502
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/a SDG@ No.: 30170
Matrix: (soil/water) SOIL | Lab Sample ID: 30170009
Sample wt/vol: 30.0 {(g/mL) G Lab File ID:  2L713
level: (low/med) LOW ; Date Received: 08/25/00
% Moisture: 11 decanted: (Y/N) N ‘Date Extracted:08/30/00
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/17/00
Injection Volume: 1.0{ul) ‘ Dilution Factor: 1.0
GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:.
CAS NO. COMPQUND (ug/L or ug/Kg) UG/KG Q
91-20-3-=--~=-~- Naphthalene 748 |U
91-57-6-==-=<=~=-2-Methylnaphthalene 748 |0
90-12-0~=mw-—nua 1-Methylnaphthalene 74810
B6-55-3---mrcmm- Benzo (a) anthracene 74810
218-01-9-----~-- Chrysene ' 748U
205-99-2~--~-=-~- Benzo (b) Eluoranthene 7480
207-08-9----~--~-- Benzo (k) fluoranthene ; 748U
53-70-3---=~c-omn Dibenz (a,h) anthracene 748 |U

obs.o @

FORM I SV-1
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1B EPA SAMPLE HoO.
- SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET X
: . 42SL.BOS02RE
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170009
Sample wt/vol: 30.0 (g/mL) G Lab File ID:  5M518
Level: (low/med) LOW Date Received: 08/25/00 |
% Moisture: 11 decanted: (Y/N) N Date Extracted:09/21/00 I
|
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/22/00 !
Injection Volume: 1.0 (ul) Pilution PFactor: 1.0 :
GPC Cleanup: = (¥/N) N '
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3------=-- Naphthalene 748 |U
91-57-6-===w-v-- 2-Methylnaphthalene 748 |U
90-12-0-=-===-~-- 1-Methylnaphthalene 748 |U
56-55-3-=cmce-_ Benzo (a) anthracene 748 |U
218-01-9-=-~----- Chrysene ' 748U
205-99-2--~~ca-- Benzo (b) fluoranthene 748 |U.
. 207-08-9-~~~~---- Benzo (k) fluoranthene 748 |U
53-70-3--~----=- Dibenz (a, h) anthracene 748U
‘ | FORM I SV-1 OLMD3 .0
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1B EPA SAMPLE H§O.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. 42SL.B0O502M
Lab Name: GENERAL ENGINEERING LABOR  Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170019
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L508
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: 10 decanted: (Y/N) N Date Extracted:08/30/00 :
* i
Concentrated Extract Volume: 1.00(mL) Date Analyzed: 09/15/00 |
' f
Injection Volume: 1.0 (uL) Dilution Factor: 1.0 i
GPC Cleanup: (Y/N) N |
. CONCENTRATION UNITS: ‘
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3---~=-~--- Naphthalene . 744 |0
91-57-6---~-=--- 2-Methylnaphthalene ' 744U
90-12-0~-----~--- 1-Methylnaphthalene 7440
56~55-3----~~--- Benzo (a) anthracene 744 |0
218-01-9-------- Chrysene 744 |U
205-99-2«wcme--- Benzo (b) fluoranthene 744 |U
207-08-9~--wuu-- Benzo (k) fluoranthene 744 |0
53-70-3------~--- Dibenz (a,h) anthracene 74410

FORM I SV-1 | | ouwoa.o .
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1B EPA SAMPLE {O.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET =

. 42SLB0602

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170010
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L705
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: 11 decanted: (Y/N) N Date Extracted:08/30/00
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/17/00
Injection Volume: 1.0 (ulL) Dilution Factor: 4.0
GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG . Q
91-20-3-=m=nocun Naphthalene ~ 2990|U
91-57-6~~==~--=-- 2-Methylnaphthalene . 2990|U
90-12-0---=-~---- 1-Methylnaphthalene 299010
56-55-3~ccccaa-- Benzo(a)anthracene 2990|U
218-01-9---=--~-- Chrysene 299010
205-99-2-~mu-- Benzo (b) fTuoranthene 2930|U
. 207-08-9---maa- Benzo (k) fluoranthene 2990|U
§3-70-3--~---=~-- Dibenz (a,h)anthracene 2990|U
. | ~ FORM I 8V-1 OLMD3.0
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1B EPA SAMPLE #o.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET !
42S1.B0803
Lab Name: GENERAL ENGINEERING LABOR Contract: N/a
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170018
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L712
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: 15 decanted: (Y/N) N Date Extracted:08/30/00
Concentrated Extract Volume: 1.00(mL)  Date Analyzed: 09/17/00 |
Injection Volume: 1.0 (ul) Dilution Factor: 400.0 |
GPC Cleanup: (¥Y/N) N '
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3-==w----- Naphthalene 27000]|J
91-57-6---~----- 2- Methylnaphthalene 132000|J0
90-12-0~--~--~-~- 1-Methylnaphthalene ' 84100|J
56-55-3--------- Benzo (a) anthracene 3130000
218-01-9---~-~---Chrysene 313000|U
205-99~2-~cccaa- Benzo (b) fIluoranthene 3130000 .
207-08-9-~~~«-=- Benzo (k) fluoranthene 313000]|0U
53-70-3~~~-cra=- Dibenz (a, h) anthracene 313000|U
FORM I SV-1 OLMD3.0
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET '
428LB1203
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170012
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L707 !
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: 14 decanted: (Y/N) N Date Extracted:08/30/00
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/17/00
]
Injection Volume: 1.0 (uL) Dilution Factor: 100.0
GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3---~------ Naphthalene 5730|J
91~-57-6~--—-m=--- 2-Methylnaphthalene 282000
90-12-0~~---~~-- l1-Methylnaphthalene 22600|J
56-55-3----~---- Benzo (a) anthracene 77100|U ’
218-01-9--~~~~=- Chrysene 77100|U
205-99-2--~----- Benzo (b) Eluoranthene 77100{U {
207~08-9-======- Benzo (k) fluoranthene 77100(U ‘
53-70-3---~-~-~-- Dibenz (a,h)anthracene 77100(U '

. . FORM I SV-1

bm#3 .0
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1B EPA SAMPLE }O.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET .
42SLB1203D
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL = Lab Sample ID: 30170013
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L708
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: 14 decanted: (Y/N) N Date Extracted:08/30/00
Concentrated Extract Volume: 1.00 (mL) ' Date Analyzed: 09/17/00 )
Injection Volume: 1.0 (ul) Dilution Factor: 100.0
GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3----===n- Naphthalene ' ‘ 3110(J
91-57-6===-===u- 2-Methylnaphthalene , . 15500|J
90-12-0--mcuwe=- 1-Methylnaphthalene - 1370010
56-55-3~---weuun Benzo (a) anthracene . 77800|0
218-01-9~-~==-==- Chrysene 77800|U
205-99-2-=cwaaan Benzo (b) fluoranthene 778000
207-08-9---aven- Benzo (k) fluoranthene 77800|U
B53-70=3=-=--a-=~ Dibenz (a, h) anthracene 778000
FORM I SV-1 . OLM03.0 .
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET '

‘ 42SLB1603

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170017
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 2L711
Level: (low/med) LOW Date Received: 08/25/00
% Moisture: 15 decanted: (Y/N) N Date Extracted:08/30/00
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/17/00 |
Injection Volume: 1.0 (uL) Dilution Factor: 40.0 ;
GPC Cleanup: (Y/N) N
: CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3~~~--~--- Naphthalene 1020|J
91-57-6-=~~--~-- 2-Methylnaphthalene 875|J
90-12-0~-----~-~ 1-Methylnaphthalene 886 |J
56-55-3--------- Benzo(a)anthracene 315000
: 218-01-9--~-~-~- Chrysene 315000
205-99-2-------- Benzo (b) fluoranthene 31500|U
207-08-9--=c=u-- Benzo (k) flucranthene 3150010
53-70-3--w-c-w-- Dibenz (a,h) anthracene 31500|U

. - FORM I SV-1 0]'..1?03.0
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FORM 1 Tetra Tech NUS, Inc.25-AUG-2000 0Qmm
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET . .
42IDW00101 ; |
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170016
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 007F0701
Level: (low/med) LOW. ‘ , Date Received: 08/25/00
$ Moisture: 15 decanted: (Y/N) N Date Extracted:09/07/00
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/11/00
Injection Volume: 1.0 (uL) Dilution Factor: 100.0
GPC Cleanup: (Y/N) N
: CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG I
--------------- Diesel Range Organics f l  299|B I |

FORM I 8V
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FORM 1 Tetra Tech NUS, Inc.25-AUG-2000 00
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET . oo

, 4251LB1603
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A ,
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170
‘Matrix: (soil/water) SOIL Lab Sample ID: 30170017
Sample wt/vol: 30.0 (g/mL) G ' Lab File ID:  008F0801
Level: (low/med) LOW | Date Received: 08/25/00
%kMoisture: 15 deéanted: (¥Y/N) N Date Extracted:09/07/00
Céncentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/11/00
Injection Volume: l.b(uL)' Dilution Factor: 50.0-
GPC Cleanup: (Yy/N) N '
CONCENTRATION UNITS:
CAS NO. - COMPOUND (ug/L or ug/Kg) MG/KG =~ Q
l ------------- --Diesel Range Organics l . 168 B'_ : l

. - FORM I SV
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]

FORM 1 Tetra Tech NUS, Inc.25-AUG-2000 00
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET . .
: ' 42SLB0803 l
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A ~ 8DG No.: 30170
Matrix: (soil/water) SOIL Lab Sample ID: 30170018
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 009F0901
Level: (low/med) LOW Date Received: 08/25/00
$ Moisture: 15 decanted: (Y/N) N Date Extracted:09/07/00
Concentrated Extract Volume: 3.00(mL) Date Analyzed: 09/11/00
Injection Volume: 1.0 (uL) Dilution Factor: 1000.0
GPC Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q
--------------- Diesel Range Organics I | 8180|B l
@
|
FORM I SV
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TULTAL METALD
-1-
INORGANIC ANALYSIS DATA PACKAGE

SDG No.: 30170 Method Type: SW 846

{Sample D : 30170016 | [Client ID: 42IDW 00101 ]

Contract: TETR00400 Lab Code: GEL Case No.: GEL SAS No.:

Matrix:  SOLL | Date Received: 87252000  Level: LOW [% Solids: 84.80

Anmalytical

CAS No. Analyte Concentration Units C  Qual M DL Instrument ID Run
7440-38-2  Arsenic 426 mghkg P 025 TIA61 Trace ICP1 90400
7440-39-3 Barium 219 mghg P 0.05 TJA6] Trace ICP1 90400
7440439 Cadmium 0.08 mgkg Y P 0.08  TIAG61 Trace ICP1 50400
744047-3 Chromium 12.6 mghkg P 0.10  TJA61 Trace ICP1 90400
743992-1 Lead 244 mghg N+ P 036 TIA6] Trace ICP1 90400
7439976 Mercury 0.043 mg/kg AV 0002 PECVAA 83100spHg
7782492 Seleniom 043 mghg U P 043 TIA61 Trace ICP1 90400
7440-22-4  Silver 011 mghg U | S 0.11  TIA6! Trace ICP1 90400
Color Before: Clarity Before: ' Texture:

Color After: Clarity After: Arfifacts:

Commeats: '




B R P e R A O N o o o AP B e o SR R T SRR

Certificate of Analysis

Company : Tetra Tech NUS, Inc.
Address: 661 Andersen Dr.

Piusburgh. PA 15220 )
Report Date:  September 20, 2000
Contact: Lec Leck .

Project:  CTO 68 & 93 - CNC Zone C and H UST - Poge lof I
Clicnt Sample ID: 42S1B1103 Project:  TETR00400
Sample ID: 30170002 Client ID: TETR006
Matnx: Soil
E.ollqct %aze: 26-AUG-00
eceive Date: ae. R
Collector: éslié?nllm %
Parameter Qualifier  Result DL RL Cnits  DF AnalystDate Time Batch Method
TOC Analysis Federal ’ ’
SW 9060 Toral Organic Carbon .
Total Organic Carbon 1650 472 100 mg/kg 1 LS. 08/30/00 1401 42242 1
The following Prep Methods were performed - i L
Method Description Analyst Date Time  Prep Batch
SWS46 9060 Mod SW846-9060 Modified Toral Organic Carbon MS] 08729100 1645 437
_The following Analytical Methods were performed
Method Description
i S\V846-9060 Modificd - T
Noies:

The Qualificrs in this report are defined as follows :

*  Indicates that a quality control analyle recovery is outside of specified acceplance criteria.

** [ndicates the analyle is a surrogate compound.

< Acual result is less than amount reported

> Acuwal result is greater than amount repornted

J  Indicates an estimatcd value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the compound was analyzed for but not detected above the detection limit

The above sample is reported on an "as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Valerie Davis at 843-556-8171 Ext, 4485,

L2 P2

Reviewed by )

Y F YL = ]
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‘ o APPENDIX E

AQUIFER CHARACTERIZATION GRAPHS




lient: LLLAN | SR B Company' E/A&H ‘ ;
acation: NAS CHARLESTON . A | Project: 2908-08450

NBCH653001 Rlsmg Head Slug Test.
T

DATA SET:
o : | es301R1S.407 -
10. . | , ‘ 01/16/95

llll‘llllll'lll'llll‘llll‘l -
AQUIFER MODEL:
unconfjined -

SOLUTION METHOD:
Bouwer-Rice

TEST DATA:
HO = 3. ft
rc = 0.08333 ft

-
-

B EERE

o 1. = rw = 0.333 ft

: - L = 10. ft

< . b = 32, ft

g - H = 10.5 ft

¢ N PARAMETER ESTIMATES:
@ o K = 0.0003881 ft/min

e, y0 = 0.9621 ft

a 0.1

I lIllll

] lllilll

. ™
.6.01|1|:}|1q|||1~||||||||||1|
0. 4. . 8. ( 1§ . 18. 20. . |
| " Time (min o .
. — - , —— ‘ ‘ . — 7 i AQTESOLY




Client: CLEAN - ' o | Lompany E/A&H
Location: NAS CHARLESTON o | Project: 2908-08450

NBCH653001 Fallmg Head Slug Test

Yy OATA SET:
65301FAL .AOT
01/12/95

| AGUIFER MODEL:
Unconf ined

SOLUTION METHOD:

Bouwer-Aice.

TEST DATA:
HO = 3. ft

rc = 0.08333 ft
rw = 0.333 ft
L= 10. ft

b = 12. ft
H=10.5 ft

PARAMETER ESTIMATES:
K = 0.0004942 ft/min
y0 = 1.547 ft

l -
e . . - . . : 1
. ¢
A3

10. llll'!llllllllllllllllll

b

L1 il

i1 }llllll

NN EEE

L llllll'-

] ]j_lllll'

DiSplacemeﬂt (ft)
=)

0.01

I IIIHIII
;. I'IIHH!'

0'_0011:11]:1:1'11:1!111|l:||1 :
- 0. . 6.4 12.8 19.2 25,6 32,
3 Time (min) - o

AnTEsqu
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RBCA CALCULATIONS




Raoult Raoult Raoult

SITE 44, BUILDING NS69/AST 601

ZONE H CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

HYDROCARBON CONSTITUENT CONCENTRATIONS IN WATER BASED ON RAOULT'S LAW

6/4/01

Parameter Descriptions: Units

Cw = Aqueous Solubility of Organic Constituents Dissolved from Product mg/L

C: = Concentration of the Constituent in the Fuel Oil mg/L

Krw = Fuel/Water Partition Coefficient

Pr = Density of Fuel Oil g/mL

MW; = Molecular Weight of Fuel Ol g/mol

Csar = Aqueous Solubility of the Pure Phase Constituent mol/L

MW, = Molecular Weight of the Constituent g/mol

Kew = (10%(mL/L) pr)/ (MW;*Csy/(1000°MW )

Cu = Ce/Key mg/L

Source: "Solubility, Sorption, and Transport of Hydrophobic Organic Chemicals in

Complex Mixtures,” EPA Environmental Research Brief, EPA/600/M-91/009, Robert S. d
Kerr Environmental Research Laboratory, ADA, Oklahoma.

Source: "CONCAWE 1996 Diesel Fuel/Kerosene® Conoco, inc., Houston Texas

Key Assumptions:

MW, : Molecular Weight of Kerosene, Source: "CONCAWE 1996 170 g/mol
Diesel Fuel/Kerosene™ Conoco inc., Houston Texas.

Pt : Density of the Product, Source: Conoco Material Safety Data Sheet for 0.88 g/mL
Diesel fuel/ Kerosene

@cenlration of Chemical Constituents in Water Based on Molar Solubility |

Constituent MW, Csar MW, Pe Kew Cr Cw
______ g/mol mg/L g/mol g/mlL _ mg/L mg/L
Benzene 170.00] 1,750 78 0.88 230.72 72.16 0313
Toluene 170.00 535 92 0.88 890.16 4,136.00 4.646
Ethylbenzene 170.00 152 106 0.88 3609.91 378.40 0.105
Xylene 170.00 198 106 0.88 2771.24 2,200.00 0.794
Napthalene 170.00 40| 128.16 0.88 16585.41 387,200.00 23.346
Prepared By: Reviewed By:

1ot1




Site 44 Dominico Caics Predicted Migration 10

SITE 44, BUILDING NS69/AST 601
ZONE H, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATIENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted 10-year Migration of Constituents in Groundwater

6/4/01

Parameter DOSQM Uniis P ter D plions: Unlis
POE = Point of Exposure g Soll Bulk Density g/cm®
SSTL = Site-Specific Target Level mg/L toc= Fraction Qrganic Cathon in Soit o-C/g-soll
SSTleoimce » Hyd C in Plume S Area p five of RBSLs ot POE mg/t ay= Longitudinal Dispensivity = x/10 m
SSTLcone = Hy C at Comph Point protective of RBSLs ot POE mgA ay= Transvense Dispersivily = a,/3 m
Xpon = X = Distance from Plume Source fo POE (along Centertine) m az= Vertical Dispersivily = ay/20 m
Xeowe = X w Distance from POE fo Compliance Point (along Centeriine) m koc = Organic Carbon Partifion Coefficient em’-H,0/g-C
Y= Width (P fo Flow DI ) m kp = Soll-Waler Sorption Coefficient cm’-H,0/g-soll
1= Source Depih (Perpendicular fo Flow Direction in Veriical flane) m V = Pore Water Velocity m/sec
K=$ ted Hy Conduciivity m/sec Re = Conshituent Retardation Faclor.
| = Groundwater Gradient em/cm ViR = Maximum Transport Rate of Dissolved Constituent = (KD/(6R) misec
0= Poroslty In Saturaled Zone cm’fem® RESL = Risk-Based Screening Level in Water Provided by SCDHEC (1998) mgnL
|m. m‘_ﬁm::% Decay |
Constituent  Xpor  Xeor Y 2 1 Ks I 8 P ox o a Toc koc [ v e Croe/ Crouce
#t m m m sec m/sec mm m'/emg/cm’ m m m g-C/g-soll  cm®-H,0/g-C cm’-H,0/g-soil m/sec
S00RPO0MOI. Q00O SAGIN KPS 199000 02000 A0 D00 0990000 SOSRIUON AU Q0NN GO9S ESONI0060 100D 08 eReNA00 Mook BRESA S R0OuRRR00: 0 009008 00000984 00 S
%nene 18 [5.486467] 7.62 | 091 3.16E408 2.20E-06 00026 | 0.1 1.6 | 055 | 018 | 003 1.65E-03 133 0.21945 5.72E-08 451 2.140E-01
Ethylbenzene 1 0.304804] 7.62 | 091 3.15E+08 2.20E-06 0.0026 | 0.1 1.6 | 003 { ool | oo 1.65E-03 176 0.2904 5.72E-08 5.646 1.000E+00
lxgenes 1 0.304004] 7.62 | 091 3.15E408 2.20E-06 0.0026 | 0.1 14 | 003 | 001 [ 000 1.65E-03 639 1.05435 5.72E-08 17.870 9.977E-01
6 1.820022] 7.62 | OO 3.15E+08 2.20E-06 0.0026 | 03 | 1.6 | 018 | 0.06 | 0.00 1.65E-03 1543 2.54595 5.72E-08 41.735 2.219E-04
“Source: South CaoEna De 1 of Healih ond Envitonmential Conirol (SCDHEC) 1990, Risk-Based Comecive ACROn 1or Fefroleurn Rek TB ‘of Underground Storage Tank Management,
DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constifuent Csoumce Cx Crast
_ - mg/L mg/L mg/L
vt SRR PR e ik B o
X— Toluene 4.646 0.994 1.000
CX 1 R Y Z Ethylbenzene 0.105 0.105 0.700
— e'fé x —_— X —_——— ylenes 0.794 0.792 10.000
C 2 N ne 23.346 0.005 0.010
SOURCE vi (045 4 a,x
Prepared By: Reviewed By:
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She 44 Predicted Migration 20

SITE 44, BUILDNG NS69/ AST 601
ZONE H, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO’S DILUTION/ATIENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted 20-year Migration of Constituents in Groundwatet

Parameter Descriptions: Units Parameter Descriptions: Units

POE = Point of Exposure py = Sofl Bulk Densty @/cm®
SSTL = Site-Specific Target Level mg/L foc = Fraction Organic Carbon in Sofl g-C/g-soll
SSTLeouncs = Hyd Co InPume $ Area profective of RBSLs ot POE mg/L ax = Longftudinal Dispersivity = x/10 m
$STLeowe = Hydrocarbon Concentration at Compliance Point proteciive of RBSLs at POE mg/L ay= Transverse Dispersivily = ax/3 m

Xsox = X m Distance from Plume Source fo POE (along Centertine) m . og= Vertical Dispersivily = ay/20 m
Xeowe = X = Distance from POE o Compliance Point (along Cenleriine) m koc= Organic Carbon Partition Coefficient em’-H,0/g-C
Y = Source Width (Perpendicuiar to Flow Direction) m kp = Soll-Water Sorption Coefficient crrl'-H,O/g-lolI
2= Source Depth (Pempendicuior fo Flow Direction in Vertical Plane) m V = Pore Waler Velocity m/sec

K; = Saturated Hydraulic Conductivily m/sec Re= Constituent Refardation Factor

1 = Groundwater Gradient cm/cm V/Rc= Maxdmum Transport Rate of Dissolved Constiiuent = (K1)/(6Rc) m/sec

6= Porosily in Salurated Zone em®/em’® RBSL = Risk-Based Screening Level in Water Provided by SCDHEC (1998) mg/L
Eluﬂon & Attenuation without M Decay 1

Constituent Xpoe Xpoe Y z t Ks i ) Ps oy oy oy foc Koc ko v Re Croe/Cromee
ft m m m sec m/sec mwm m'/cmg/em’ m m m g-C/g-soll _cm*-H,0/g-C cm®-H,0/g-soll m/sec

Benzene ........ R e T R 00026 T Y e ST R R A LU o 0|3365 ...... St 3!3& i

oluene 31 9.448915| 7.62 | 0.9 6.31E+08 2.20E-06 0.0026 0.1 1.6 0.94 .31 0.05 1.65€-03 133 0.21945 5.72E-08 4.511 2.076E-01
lEIhbeenzono 1 0.304804] 7.62 | 0.91 | 6.31E+08 2.20E-06 0.0026 0.1 1.6 0.03 0.01 | 0.00 1.65E-03 176 0.2904 5.72E-08 5.646 1.000E+00
Xylenes 1 0.304804{ 762 | 0.9 63E+08 2.20E-06 0.0026 0.1 14 0.03 0.01 0.00 1.65€-03 639 1.05438 6.72E-08 17.870 1.000E+00
Naphthalene 12 3.657644] 7.62 | 091 | 6.31E+08 2.20E-06 0.0026 0.1 1.6 0.37 0.12 | 0.02 1.65E-03 1543 2.54595 5.72E-08 41.235 2.190E-04
Source: South Caroling Depariment of Realth and Environmental Control (SCDHEC) 1998. Risk-Based Conective Action for Pefroleumn Releases, Bureau of Underground Storage 1ank Management.

DOMENICO DILUTION/ATIENUATION MODEL WITHOUT BIOLOGICAL DECAY Constifuent Csomce Cx Crest

ey
¢, 1 |URr
==enfd] ~——=%
Goanee 2 v
V5 R

Y Z
Xerf| —— xv{l —
© aopx 2)/a,x

Page2of 2

oluene 4,645 0.965 1.000

Ethylbenzene 0.105 0.105 0.700

yiones 0.794 0794 10.000

Naphihalene 23.346 0.005 0.010
Reviewed By:




44CW soll Inhalation SSTL Volatilization Factor

APPENDIX F

Soil Voidatilization Calculation for Construction Worker:

Parameter Descriptions:

6/4/01

Units Equations:
d, Lower depth of surficial soll zone cm eff 3
D1~ Ditusion coefficient in ai erma/s VF. = 2Wps D sH e10° cm 3kg
™, Diffusion coefficient in water .
foc, Fraction organic camon in soit ?”"gah Uairdair P [aws + ksps + H aas] m-"- g
K‘:. Zgnry's law cons'un.:m icient L 3
, Camon-water sorpt coeftic
ks, Soll-water sorption coefticient %g VFss = Wpsd e10°? cm kg
Uak, Wind speed In ambient mixing zone cm/s ss U airSairT m?
W, Width of source area porolel fo flow direction cm a a 8
6¢.. Ambient aif mixing zone he cm
Uog VOIUMeITIC aif COntent In vadose zone solls
&, Tolal soll porosity s 2 Dag(@as701") + Dyar/H" (@yes™ /D)
Uy VOlUmMenTic waler content in vadose zone soils
p.. Soll bulk density g/em3
veraging time for vapor flux s
Enecnvlom diftusion coefticient in soil
Vlu Volatiization factor from surficiol solls fo amblent alr (vapors) (mg/m’-ain/(mg/kg-soif)
G o Toc d ks U w B B or . o T o™,
0. 0093 _ | TIE05 | 191604 | 2134 | 0015471 | 225 500 200 026 |_ 038 012 | 145 | 7.86E408 [7266:08 1.3
0. 0.085 9.40E-06 9 2134 0.025785 225 500 200 0.26 0.38 0.12 .45 7.88E+08 {6.63E-03 J1E
0. 0.076 .50E-06 91E: 3.4 0.0182405 22 500 200 0.26 0.38 0. 45 7.88E+08 |5.93E-03 31E05
0. 0.072 .50E-06 91E: .4 0.04584 22 500 200 0.26 0.38 0. 45 7.88E408 15.62E-03 E-05
Naj 0.049 1288 0.072 .40E-06 9E. .4 0.246008 225 500 200 0.26 0.38 0. .45 7.88E+08 [6.62E-03 E-

Source: ASTM (Amarican Sociely for Testing and Materials), 1996. WMMMMMWWdWMMEU@? 95"

Annual Book of ASTM Standards, West Conshohocken, PA




ucu.halatbn SSTL Subsurface Soil SSTLs

Site Specific Target Level Caiculations for Soil: Construction Worker Inhalation bf Volatiles from Soil

Parameter Descriptions: Units Parameter Descriptions: Units

= Absorp raction ‘ ET = EXposure Time “hours/day
AF = Adherence Factor of Soll fo Skin mg/cm? FI = Fraction Ingested
AT = Averaging Time : days HQ = Hazard Quotient

m’/hour or

BW = Body Weight kg IR = inhalation or ingestion Rate mg/day
CF = Conversion Factor ' RBSL = Risk Based Sceeening Lavel
CSF, = Dermal Cancer Slope Factor (mg/kg-day)” RfD, = Dermal Reference Dose mg/kg-day
CSF, = Inhalation Cancer Slope Factor (mg/kg-day)”' RMD, = Inhalation Reference Dose mg/kg-day
CSF,, = Oral Cancer Slope Factor (mg/kg-day)’ RDy = Oral Reference Dose mg/kg-day
ED = Exposure Duration year SA =Skin Surface Area Avdilable for Contact cm?
EF = Exposure Fragquency days/year VFgs = Volatilization Factor

ELCR = Excess Lifeilme Cancer Risk

1.0E-06 NA| 0.1027874

Benzene 0.029

NA| 1.0E+00] 2.9757028
TOE+00|  0.04088]

Source: ASTM (American Soclely for Testing and Materlals), 1997. Standard Guide for Risk-Based Conective Action
applied al Petroleum Release Shes: E 1739 - 95€1, Annual Book of ASTM Standards, West Conshohocken, PA

20f4
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44CW soll inhalation SSTL. Surficial Sol SSTLs /401

Appendix F
Site Specific Target Level Calculations for Solt: Construction Worket

Parameler Descriphons: Units

Target ELCR = Yorge! Excess individual Lifeftme Cancer Risk unitiess

Target HQ = Target Hazard Quolient for individuat Consifiuents uniffess

CSfom Oral Cancer Sope Faclor (mg/kg-day)”
RIDo = Orci Reference Dase mg/kg-day

C$h = Inhalakon Cancer Slope Faclor (mg/kg-day)”
RID; = Inhaiation Reference Dase mg/kg-day

CSFp w Dermal Cancer Slope Faclor (mg/kg-day)”
RfDp = Dermal Reference Doss mg/kg-day

R w Inhalation or Ingestion Rale m’/day or mg/day
BW = Bady Weight

AT = Averaging Time days

M« Soll ta Skin Adhacence Facks mg/erd

RAFg = Oral Relalive Absorpiion Factor unitess

RAF ¢ = Derma Relative Absompiion Facior unifiess

EF = Exposure Frequency days/year

ED = Exposure Duration

SA = Skin Surface Areq ont'/day

Vims = Volatitzation Facior from Surficial Solls o Armblent Al (mg/m’-aln)/(mg/kg-solly
RESLe0n, = Risk Based Screening Level (Sle Specific Target Level) for Soll mg/kg

TagelEICR | Targeth@ | BW AT & Csfo CSH Do [ [ RAFo SA ™ RAF, ™ Vi SSTLocu,
.................................... il o ey | yeon | el s | makacdey | maacdsy | gty ey oo iy [mele (g |l
'DOE-08 NA 70 90 73 31 TR NA T 4500 X Y 20 31E-08 176401
100606 WA 170 1 28580 | 90 .73 31 WA, WA 100 2660 20 NEGE L T17E401
BOE06 | NA__ | 70 | 25560 %0 073 0,031 NA NA 100 4500 Y 20 31E-08 1178402
[ NA___ | 70 | 25580 | @ E] 3.1 NA NA 100 X X 20 176400
Source: ASTM (American Sociely for Tesfing and Malerials), 1996, Skandard Guide for Risk-8ased Comeciive Action applied of Pefroleum Relecne Shes: E 1739 - 957, Annual Book of ASTH de, Wesl C ken, PA




44Cw halation SSTL SSTLs I

6/4/01

APPENDIX |

Site-Specific nget Levels (SSTLs) Summary

SOIL:
i
Constituent | RBSL Surficial Soil SSTL Soll SSTL Overall Soil SSTL
[mg/kg] Construction Worker Soll Leachability Imgkg]

Benzene 0.006 2.117E+01 5137601 5.137E-01

Toluene 1.722 2.117E+01 7.350E+08 2.117E+01
Ethylbenzene 1.410 21176402 4.574E+04 2.117E+02

Xylene 24.833 2.117E+00 4.050E405 2.117E+00

Naphthaiene 0.218 #REF] 4.080E+07 ¥REF!

40f4
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