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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 21 which
formerly contained an underground storage tank (UST) system that supported Building 241 at the
Charleston Naval Complex (CNC) Zone F, in North Charleston, South Carolina. The UST (UST
02-241-000 or UST 241), a 6,000-gallon fiberglass constructed tank was used to store #2 fuel il
for use at Building 241. The RA was performed under the direction of the South Carolina

Department of Health and Environmental Control's (SCDHEC's) Rapid Assessment Plan and

approval letter dated November 4, 1998.

TtNUS performed the following actions during this assessment:

Reviewed available Navy documents to identify potential sources and receptors for

petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to
locate utilities line areas, to locate nearby surface water bodies, and to determine surface
hydrology and drainage,

Reviewed the previously prepared Underground Storage Tank Assessment Report for
UST 241 to determine boring locations and monitoring well placements;

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

Performed direct push technology {DPT) investigation; field screened 20 soil samples for
organic vapors using an organic vapor analyzer equipped with a flame ionization
detector;

Collected soil samples from 26 DPT borings for mobile lab screening analysis for
benzene, toluene, ethylbenzene, total xylenes (BTEX), naphthalene, and diesel range
organics (DRO) using U.S. Environmental Protection Agency (USEPA) Method
8020/8015M;

Collected groundwater samples from 26 DPT borings for mobile lab screening analysis
for BTEX, naphthalene, and DRO using USEPA Method 8020/8015M,;

Installed three temporary piezometers in selected soil borings using DPT equipment to
determine the relative groundwater flow direction;

Installed seven shallow permanent monitoring wells to depths of approximately 10 to 14
feet below land surface (bls) and one deep, vertical delineation monitoring well to a depth
of approximately 33.5 feet bls;

Collected nine soil samples {including one duplicate sample) for fixed-base laboratory
analysis for BTEX and naphthalene using USEPA Method B260, and polynuclear
aromatic hydrocarbons (PAHs) using USEPA Method 8270,

TTNUS/TAL-99-086/0219-3.2 ES-1 CTOQ 0097
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Collected one soil sample for fixed-base laboratory analysis for total organic carbon
(TOC) using USEPA Method 9060, total recoverable petroleum hydrocarbon (TRPH)
using USEPA Method 9071A, and grain size analysis using American Society of Testing
and Materials (ASTM) Method C-117 and C-136;

Collected groundwater samples from the eight permanent monitoring wells (including one
duplicate sample} for fixed-base [aboratory analysis for BTEX, methyl tertiary butyl ether
(MTBE), ethylene dibromide (EDB or 1,2-dibromoethane), and naphthalene using
USEPA Method 8260, PAHs using USEPA Method 8270; and

Surveyed the top of casing elevations for each monitoring well, with the exception of well
CNC21M-08, and collected depth to groundwater measurements to confirm the

groundwater flow direction.

Conclusion

On August 8, 1999, and October 13, 1999, depth to groundwater measurements were recorded
from the site monitoring wells. Depth to groundwater measurements were not recorded in well
CNC21M-08 during the August 1999 event. Based on the calculated water table elevations from
each well, the primary groundwater flow direction at the site is to the east-northeast, towards the
Cooper River. No free product was detected in any temporary or permanent monitoring well at

the site during this assessment.

On June 23 and August 18, 1998, nine soil samples (including one duplicate) were collected and
analyzed at a fixed base laboratory for BTEX, naphthalene, and PAHs. Naphthalene was
detected in six soil samples at concentrations exceeding its RBSL. Chrysene, a PAH compound,
was detected in one soil samples at a concentration exceeding it's RBSL. No other constituents

analyzed were detected at concentrations exceeding their respective RBSLs.

On August 16 and 22, 1999, and on September 8, 1999, nine groundwater samples (including
one duplicate) were collected from the permanent wells for fixed-base laboratory analysis for
BTEX, MTBE, EDB, naphthalene, and PAHs. Naphthalene was detected in only one
groundwater sampie at a concentration exceeding its RBSL. No other constituents analyzed

were detected in the groundwater samples, including the deep, vertical delineation well.

The vertical and horizontal extent of petroleum hydrocarbon impact to scil and groundwater in the
vicinity of the former UST system at Building 241 has been delineated.

The Site Conceptual Mode! identified two possible future receptors: a construction worker in a
utility trench and the Cooper River. Pathways for the construction worker include (1) possibly

TTNUS/TAL-99-086/0219-3.2 ES-2 CTO 0097
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ingesting, having dermal contact with, or inhaling volatilized vapors from the groundwater in the
utility trench and (2) possibly ingesting or having dermal contact with soil within the trench. The

pathway for the Cooper River is groundwater migration to the river from the site.

Based on the commercial worker RBSLs, a construction worker contacting or accidentally
ingesting soil while working below grade on utility lines adjacent the Site 21 may be at risk to
exposure from dibenzo(ah)anthracene, benzo(a)anthracene, and benzo(b)fluoranthene. The
minimum RBSL for naphthalene is greater than the greatest onsite concentration of naphthalene
detected in site groundwater. Therefore, a construction worker exposed to groundwater in a

utility trench contaminated by the release at the site is not at risk from naphthalene exposure,

The soil leaching SSTL calcutated for the CoCs were all above the maximum concentration found
in soil berings onsite. Therefore, benzene, naphthalene, and chrysene leaching from the soil to
the groundwater are not a risk to a construction werker in a utility trench exposed to groundwater.
The current concentration of naphthalene in groundwater at monitoring well CNC21-M01 is below
the calculated SSTL for affecting the Cooper River. Therefore, the Cooper River is not at risk
because of the naphthalene concentrations in groundwater at the site.

The maximum concentrations found onsite for benzene, naphthalene, and chrysene do not
exceed their respective SSTLs, and therefore, do not pose a threat to the identified
receptors at the site. However, the maximum concentrations for benzo{alanthracene,
benzo{b)fluoranthene, and dibenzo(a,h)anthracene do exceed (by approximately 10%]} their
respective SSTLs, and therefore, may pose a threat to a construction worker in a utility

trench exposed to groundwater or soil.

Recommendation

The concentrations for benzo{alanthracene, benzo{b}fluoranthens, and dibenzo{a,n}
anthracene in the soil exceed the their respective SSTLs for dermai contact. Based on the
results of the Tier 2 evaluation, the SCDHEC guidance document, South Carolina Risk-Based
Corrective Action for Petrofeum Releases (RBCA guidance), 1998, indicate that an active
corrective action should be recommended. However, the maximum source concentrations
of the aforementioned CoCs detected in soils slightly exceed the calculated SSTls. As a
result, intrinsic coirective action/remmediation is a more appropriate decision option for this
site. Therefore, Tetra Tech NUS, Inc. recommends that an Intrinsic Corrective Action Plan

be prepared for this site.
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1.0 INTRODUCTION

Site 21 contains a closed underground storage tank (UST) system located adjacent to Building 241 at the
Charleston Naval Complex (CNC), Zone F in Charleston, South Carolina. This Rapid Assessment (RA)
was performed by Tetra Tech NUS, Inc.’s (TtNUS's) Tallahassee, Florida, office, located at 1401 Oven
Park Drive, Suite 102, Tallahassee, Florida 32312 (telephone number 850-385-9899) on behalf of the
U.S. Navy Southern Division (SOQUTHDIV) Naval Facilities Engineering Command (NAVFAC), 2155
Eagle Drive, North Charleston, South Carolina (telephone number 843-820-7307). Authorization to
conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTO) 0097. The RA was
performed under the direction of the South Carolina Department of Health and Environmental Control’'s
(SCDHEC's) Rapid Assessment Plan approval letter dated November 4, 1998. Fieldwork necessary to
complete the RA was performed from June to October 1999, and was interrupted twice during this period

due to approaching hurricanes (Dennis and Floyd.)

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

The area surrounding CNC is "mature urban,” having long been developed with commercial, industrial,
and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to
the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and

structures, vicinity roads, current utilities, and vicinity surface drainage, is included as Figure 2.

Building 241 served as the Charleston Naval Base Crane Shop after construction was completed in 1987
until base closure. UST 02-241-001, a 6,000-gallon fiberglass tank, was used to store #2 fuel oil for

...... proximately 900 gallons of free
product was pumped out of the excavation. The site is situated approximately 800 feet from the Cooper
River [Supervisor of Ship Building, Conversion and Repair, United States Navy, Portsmouth, Virginia,

Environmental Detachment Charleston (SPORTENDETCHASN), 1998].

TTNUS/TAL-99-086/0219-3.2 1-1 CTO 0097
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1.2 SITE HISTORY

in 1201, the U.S. Navy acquired z,250 acres near Charleston to build a shipyard and the first naval officer
was assigned duty in early 1902, Subsequentiy, buildings and a dry dock were constructed in the Naval
Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power
plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet
vessels in 1910. Worid 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 home port for combatant ships and
submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshall, Inc. (E/A&H), 1956].

In 1993, major cuts in defense spending, as a result in part to the end of the cold war, caused CNC to be
added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act
(BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996).
With the scheduled closure of the base, operations were scaled back and environmental cleanup
proceeded to make the property available for redevelopment after closure. As part of the environmental

cleanup process, the UST at Building 241 was removed and the tank closure completed on July 22, 1996,

Between July 8 and 22, 1896, UST 241 was removed, cleaned, and disposed of at the local municipal
landfill. At the time of the UST removal, no corrosion, pitting, or holes were found in the tank. The UST
system piping was constructed of steel and ran from the vault to the building. The piping from the vault to
the building was not compietely removed during the closure because of the concrete slab, asphalt paving,
and the piping’s proximity to the building. Instead, the pipeline was excavated at the coupling/joints and
subsequently pulled from the ground. It was then laid out and inspected. Areas where holes were found
were excavated for further inspection and sampling (SPORTENDETCHASN, 19898). The Underground
Storage Tank Closure Assessment Report for UST 241 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

petroieum hydrocarbon contamination. The site vicinity map (Figure 2) depicts the public utilities located

TTNUS/TAL-99-086/0219-3.2 1-2 CTO 0097
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within 250 feet of the former location of UST 241. Specific information concerning the depth of utilities
below land surface is currently unavailable. However, according to facility personnel, utility lines are

A\ Tha
J.ine

typically located approximately 2 to 6 feet below land surface (bls) {SPORTENVDETCHASN, 1558

TR IV LA Sl 1IN,

following utility receptors were located:

Sanitary Sewer, Water Utility: Sanitary sewer lines originate near the southwest corner of Building
241 and extend toward the northwest connecting to a sanitary sewer line which runs between
Buildings 241 and 1172. A sanitary sewer line also exits Building 241 on the southeast side,
continuing to the south between Buildings 241 and 242. Although Figure 2 does not show a water
utility line, this building does have a potable water utility. The exact location of the water utility is not

known.

Compressed Air Utility: A compressed air line runs along the southwestern side of Building 241,
intersecting with a line that runs along the northern side of 9" Street.

Electrical Utility, Gas Utility, Steam Utility: An electrical line cross the north corner of Building 241,
intersects with another line, and enters Building 241 at the east corner of the building. An electrical
line also runs along the southeastern edge of the building. No gas utility is shown on Figure 2. The
field inspection at this site did not identify a gas utility servicing this building. |n addition, Figure 2
does not show the aboveground steam line which runs between and parallel to Buildings 241 and
1172, located nearest to Building 1172.

According to the Final RCRA Facility Investigation Report for Zone F (E/A&H, 1998) a survey of
groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water Resources
Commission to ascertain the extent of any shallow groundwater usage. Results of the water use
investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located within a
4-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous
monitoring wells are located within 1,000 feet of the site. The nearest surface water body to UST 241 is

the Cooper River located approximately 800 feet to the east-northeast.

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

TTNUS/TAL-59-086/0219-3.2 1-3 CTO 0097



Rev.0
11/12/99

14 REGIONAL GECLOGY AND HYDROGEOLOGY

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

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

The 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, 1996). Underlying the Wando Formation, increasing with age, are
the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is
comprised of the Ashley, Parker's Ferry, and Harleyville Formations. The formation of particular
importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper
Mar! in most regional geclogic literature. In more recent geologic nomenclature, the name “Cooper” has
been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy
phosphoric iimestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity
of Charleston is encountered at depths of approximately 30 to 70 feet bls. The top of the Ashiey
Formation has been reported to be associated with an erosional basin and the entire Cooper Unit,
including the Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996).

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

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

TTNUS/TAL-99-086/0219-3.2 1-4 CTO 0097
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2.0 ASSESSMENT INFORMATION

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY
211 Site Geology

Twenty-six direct push soil borings (CNC21-B01 through CNC21-B26) were advanced at Site 21 under
the supervision of a TENUS geologist between June 3 and July 23, 1999 (Figure 3). These borings ranged
in depth from 8 to 16 feet bls and provided soil samples to characterize the subsurface lithology. From
July 12 through August 5, seven shallow monitoring wells (CNC21-MWO01 through CNC21-MW08, and
CNC21-MwW08) were installed to depths of 10 to 14 feet bls (Figure 3). During installation, grab saoil
samples were collected to describe the subsurface lithology. On July 14 and August 3, 1999, a vertical
delineation monitoring well (CNC21-MWO7D) was instalied. During the drilling process, lithologic samples
were collected using split-spoon samplers to characterize the subs.urface lithology from 20 feet to 33 feet
bls.

From 5 to 20 feet, the soil consisted of grey silty sand with mixed gravel. Based on lithologic descriptions
from the soil borings and monitoring wells, the subsurface soil generally consists of green silty clay from
20 to 33 feet bls (see Figures 4, 5, and 6). Boring logs and monitoring well construction logs are
presented in Appendix B.

2.1.2 Site Hydrogeology

Three temperary PVC piezometers, CNC21-P01 through CNC21-P03 were instalied at the site (Figure 3).

The piezometers were constructed of 1.25-inch diameter Schedule 40 PVC threaded casing and well
screen. The screen sections of the piezometers were installed to bracket the water table. The
piezometers were completed with a 10-foot screen section installed from 6 to 16 feet bils. The
piezometers were used to inspect the groundwater for the presence of free product and to provide data

used to determine the relative groundwater flow direction at the site.

vertical delineation monitoring well, CNC21-MWO07D, were installed as part of this RA investigation
(Figure 3). The shallow monitoring wells were completed to depths of 10 to 14 feet bls. Each shallow

monitoring well, with the exception of CNC21-MWO08, was completed using 10 feet of 0.01-inch machine-
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slotted Schedule 40 polyvinyl chloride (PVC) screen that bracketed the water table. Monitoring well
CNC21-MW08 was installed using the DPT rig and was completed using 1.25-inch diameter Schedule 40
polyvinyl chloride (PVC) riser and a 1.25-inch diameter by 10 feet of 0.01-inch machine-siotted Schedule
40 PVC screen that bracketed the water table. Menitoring well CNC21-M07D was completed as a Type
I monitoring well with 6-inch-diameter PVC surface casing grouted to a depth of 25 feet bis. After the
grout for the surface casing cured for 24 hours, the borehole was advanced to a depth of approximately
33.5 feet and a 2-inch-diameter PYC 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 installation activities, each monitoring well location and the top of casing elevation

was surveyed by a South Carolina Registered Professional Surveyor.

Groundwater in shallow wells at Site 21 was encountered at depths ranging from approximately 2.9 to 6.7
feet bls during the RA investigation. The recorded water-level data collected during the RA are presented
in Table 1. Groundwater elevation measurements were recorded from the site monitoring wells on August
8, 1999, and October 13, 1999. Figure 7 presents the groundwater potentiometric surface measurements
recorded on August 8, 1999, and Figure 8 presents the groundwater potentiometric surface
measurements recorded on October 13, 1999, The potentiometric surface maps depict a groundwater

flow direction to the east-northeast, towards the Cooper River.

As part of the Final RCRA Facility Investigation Report for Zone E (E/A&H, 1996), a tidal influence
investigation was conducted. The cobjective of the investigation was to provide long-term water level
monitoring to determine the effects of the tidal fluctuation on welis and groundwater flow throughout Zone
E. Zone E is located immediately adjacent to and north-northwest of Zone F. During the tidai study,
water levels were recorded in 15 wells throughout Zone E over a period of 4 days. Measurements were

recorded every hour using data loggers. The 2-day period spanned four high and four low tides.

Results of the tidal survey identified fluctuations in shaliow monitoring wells ranged from 1 foot to 4 feet.
Monitoring wells located closer to the tidal source were influenced more by tidal changes than wells on the
peninsula. The hetercgeneity of the aquifer material may limit or accentuate the tidal response in some
wells, The report concluded that the minimal fluctuations in the groundwater levels were not expected to
play a significant role in contaminant transport in any direction other than that determined by the natural

roundwater gradient (E/A&H, 199€3,
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22 ASSESSMENT RESULTS

Twenty-six soil borings (CNC21-B01 through CNC21-B26) were completed as part of the screening
portion of the soil investigation at Site 21. Eight soil borings were completed to collect confirmation soil
samples for analysis at a fixed base laboratory to confirm the Chemicals of Concern {(CoC). The soil
borings for screening evaluation were completed using a DPT rig. Samples were collected to evaluate
subsurface scil vapors, soil contaminant concentration (via a mobile laboratory), and groundwater
contaminant concentrations (via & mobile laboratory). The soil samples analyzed in the mobile laboratory
were collected from a maximum depth of 10 feet bls. The soil and groundwater samples collected for
mobile laboratory screening were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX),

naphthalene, and diesel range organics (DRO).

On June 23 and August 18, 1999, scoil samples for CoC evaluation were collected and analyzed at a fixed
base laboratory These soil samples were analyzed for BTEX and haphthalene using U.S. Environmental
Protection Agency (USEPA) Method 8260 and polynuclear aromatic hydrocarbons (PAHS) using USEPA
Method 8270. One sample was collected for total organic carbon (TOC) analysis using USEPA Method
415.1, total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071, and grain size
analysis using sieve and hydrometer analysis. The sample collection was conducted in accordance with
the SCDHEC guidance document “Standard Limited Assessment’ {(June 1997). Lithologic togs for each
soil boring are presented in Appendix B. The soil boring locations are shown on Figure 3, and the soil

vapor assessment results are presented in Section 2.3.1.

Groundwater samples were collected from the permanent wells on August 16 and 22, 1899, and on
September 8 1999. Groundwater sampling was conducted using a peristaltic pump and low flow,
quiescent techniques. The monitoring wells were sampled in accordance with SCDHEC’s guidance
document "South Carolina Risk-Based Corrective Action for Petroleum Releases” (January 1998). Each
well was purged of three to six well volumes or until water quality parameters of pH, temperature, and
specific 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, methyl tertiary butyl ether (MTBE), ethvlene dibromide
(EDB or 1,2-dibromoethane}, and naphthalene using USEPA Method 8260 and PAHs using USEPA
Method 8270. Three of the groundwater samples {CNC21M-01, CNC21M-04, and CNC21M-06) were
also analyzed for the follewing natural attenuation parameters: dissclved oxygen, alkalinity, carbon

dioxide, manganese, ferrous iron, sulfide, nitrogen/nitrate, sulfate and methane. Nitrogen/nitrate, sulfate
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and methane were analyzed in a fixed base laboratory, and the remaining natural attenuation parameters
were analyzed in the field at the time of sample collection. Groundwater natural attenuation field data are
summarized in Table 3.

2.3 FIELD SCREENING ASSESSMENT

2.3.1 Soil Vapor Assessment

Twenty-six soil borings were completed to evaluate soil vapors as part of the soil screening assessment
at Site 21. Total organic vapor headspace concentrations were measured from soil samples using a
flame ionization detecter (FID}). The measurements were recorded periodically from land surface to the
termination depth of each boring. Each boring was terminated once the water table was encountered.
Due to some equipment malfunctions during this assessment, organic vapors were not measured in six of
the borings. Table 4 summarizes the soil vapor screening results. Figure 3 presents the soil boring

locations.

Soil vapor concentrations ranged from non-detect to 5,000 parts per million (ppm). The highest vapor
concentration was detected in soil boring CNC21-B04 at the 10-foot depth interval. The highest
concentration of vapors detected in soil from the remaining sample locations did not exceed 310 ppm.
Due to equipment malfunctions, organic vapor concentrations were not measured in soil borings CNC26-
B17 and CNC26-B22 through CNC26-B26. The soil vapor assessment was used as a screening method

to assist in identifying locations for the collection of soil samples and groundwater monitoring wells.

2.3.2 Soil Mobile Laboratory Results

One soil sample collected from each scil boring was analyzed in a mobile laboratory for BTEX,
naphthalene and DRO using USEPA Method 8020/8015M. The soil samples were selected based on the
soil vapor screening results with the additional criteria that the samples originate in the vadose zone,

above the water table. Table 5 presents a summary of the soil analytical data from the mobile laboratory.

As shown in Table 5, none of the constituents analyzed were detected in 18 of the 26 soil samples
collected. No benzene concentrations were detected in the seven soil samples in which petroleum
hydrocarbon constituents were detected. Toluene was detected in only one soil sample, CNC21-B04, at
the 4-5 feet depth interval at an estimated concentration of 58.6 micrograms per kilogram (Mg/kg).
Ethylbenzene was detected in four soil samples at concentrations ranging from 30.6 Hg/kg to 467 Mg/kg

with the highest concentration detected in soil boring CNC21-B04 at the 4-5 ft. depth interval. Total
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xylenes were detected in six soil samples at concentrations ranging from 122 Hg/kg to 1,247(E) Mg/kg with
the highest concentration detected in soil boring CNC21-B04 at the 4-5 ft. depth interval. The {E) indicates
that the concentration of 1,247 Hg/kg is an estimated value because this concentration exceeded the
upper calibration range for the mobile laboratory instrument. Naphthalene was detected in seven soil
samples at concentrations ranging from 92.4 Hg/kg to 465 Mg/kg with the highest concentration detected in
soil boring CNC21-B07 at the 5-6 ft. depth interval. DRO was detected in six soil samples at
concentrations ranging from 288 Mg/kg to 10,400(E) Hg/kg with the highest concentration detected in soil
boring CNC21-B04 at the 4-5 ft. depth interval. The petroleum constituents identified in the mobile
laboratory samples correlate with the boring locations where the highest soil vapor concentrations were
detected.

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

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

2.3.3 Groundwater Mobile Laboratory Results

A groundwater sampie was coiiected from each of the 26 soil boring iocations and was analyzed by a
mobile laboratory for BTEX, naphthalene, and DRO using USEPA Method 8020/8015M. Table 6

summarizes the groundwater analytical data from the mobiie laboratory.

As shown in Table 6, none of the constituents analyzed were detected in 20 of the 26 groundwater
samples collected. In the six groundwater samples in which petroleum hydrocarbon constituents were
detected, no benzene or toluene concentrations were detected in any of the mobile laboratory
groundwater samples. Ethylbenzene was detected in three groundwater samples at concentrations
ranging from 13.7 Mg/L to 61.8 Hg/L with the highest concentration detected in boring CNC21-B05 which
was screened from 7-12 ft. bls. Total xylenes were detected in five groundwater samples at
concentrations ranging from 3.2(J} Mg/l to 279.7 Hg/L with the highest concentration detected in boring
CNC21-B05 which was screened from 7-12 ft. bls. The (J) indicates that the concentration of 3.2 g/l is
an estimated value because this concentration was detected above the instruments minimum detection
limit, but below the practical quantification limit. Naphthalene was detected in five groundwater samples
at concentrations ranging from 10.6 Mg/L to 537(E) Mg/L with the highest concentration detected in boring
CNC21-B04 which was screened from 6-12 ft. bls. As previously described, the (E) indicates an
estimated value. DRO was detected in four groundwater samples at concentrations ranging from

266 Mg/l to 663(E) Mg/L with the highest concentration detected in again boring CNC21-B05. As

described above, the (E) indicates an estimated value.
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The mobile laboratory groundwater analysis was used as a screening method to assist in identifying

locations for permanent groundwater monitoring wells.

24 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER

2441 Chemicals of Concern in Soil

Eight subsurface soil samples (including one duplicate sample) were collected from the Site 21 area for
determination of CoCs. The soil boring locations are shown on Figure 3, and Table 7 summarizes the
CoCs detected in the soil samples. As requested by SCDHEC, the naphthalene concentrations detected
in the soil samples shown in Table 7 are actually total naphthalene concentrations. The total naphthalene
concentration value was derived by adding the naphthalene concentration detected using EPA Method
8260 with the 2-methylnaphthalene concentration detected using EPA Method 8270, regardless of the
practical quantification limit for each method. The RBSL for clay-rich soil was used based on a grain size
analysis completed on sample 21SLB080607 (boring CNC21-B0B at the 6-7 ft. depth interval) indicating a

clay-rich soil matrix.

No BTEX constituents were detected at the method practical quantification limit in any of the fixed-base
laboratory samples, with the exception of sample 21SLB030304 in which toluene was detected at an
estimated value of 4(J) Mg/kg, as shown in Table 7. As described previously, the {J) indicates an
estimated value because the concentration was detected above the instruments minimum detection limit,

but below the practical quantification limit.

Benzo(a) anthracene was detected in the soil samples collected from borings CNC21-B04 (at 4-5 ft. bls)
and CNC21-B09 (at 7-8 ft. bis) at concentrations of 440 Mg/kg and 4,100 Ma/kg, respectively These
concentrations are both below benzo(a) anthracene’'s RBSL of 17,687 Hg/kg. Benzo(b) fluoranthene was
detected in the soil samples collected from borings CNC21-B04 and CNC21-8B09 at concentrations of 370
Kg/kg and 4,300 Hg/kg, respectively. These concentrations are both below benzo(b) fluoranthene's RBSL
of 7,042 Hg/kg. Benzo(k) fluoranthene was detected in the soil samples collected from borings CNC21-
B04 and CNC21-B09 at concentrations of 200(J) Yg/kg and 1,800 Hg/kg. respectively. These
concentrations are both below benzo(k) flucranthene’s RBSL of 7,042 Hg/kg. Chrysene was also detected
in the soil samples coliected from borings CNC21-B04 and CNC21-B09 at concentrations of 400 Hg/kg
and 4,100 Mg/kg, respectively. The concentration of 4,100 Hg/kg detected in boring CNC21-B09 does,
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however, exceed chrysene's RBSL of 3,146 MHg/kg. No dibenzo(a,h) anthracene concentrations were

detected in any of the soil samples at it's method practical quantification limit

Naphthalene was detected in six soil samples (CNC21-B03, CNC21-B04, CNC21-B07, CNC21-B09,
CNC21-B11, and CNC21-B12) at concentrations, which exceed naphthalene’s RBSL of 210 Hg/kg.
Naphthalene detected in the soil samples range in concentration from 2,500 Hg/kg to 25,055 Hg/kg with
the highest concentration detected in soil boring CNC21-B09, collected from the 4-5 ft. depth interval.
Naphthalene was also detected in one other soil sample (CNC21-B08) at a concentration of 7(J) Hg/kg;

however, this concentration is well below naphthalene’s RBSL.

Soil analytical data sheets and grain size analysis reports are provided in Appendix D. Figure 9 identifies
the areal distribution of naphthalene (based on fixed-base laboratory resuits) detected in site soils during
the RA. Figure 9 also includes the chrysene concentration (based on fixed-base laboratory results)
detected in soil boring CNC21-B09, but does not show an areal distribution of chrysene detected in site
soils. It was determined that a separate map showing the areal distribution of chrysene was not

necessary since this CoC was detected in only one s0il boring.

24.2 Chemicals of Concern in Groundwater

Nine groundwater samples (including one duplicate sample) were collected from the Site 21 area for
determination of CoCs. The monitoring well locations are shown on Figure 3, and Table 8 summarizes
the CoCs detected in the groundwater samples. As previously described, the naphthalene concentrations
detected in the groundwater samples shown in Table 8 are actually total naphthalene concentrations. The
total naphthalene concentration value was derived by adding the naphthalene concentration detected
using EPA Method 8260 with the 2-methylnaphthalene concentration detected using EPA Method 8270,

regardless of the practical quantification limit for each method.

Naphthalene was detected in only one groundwater sample (CNC21-MW01) at a concentration of 160
Hg/L. This concentration exceeds the naphthalene RBSL in groundwater of 10 Hg/L established for an
individual polynuclear aromatic hydrocarbon (PAH) CoC (naphthalene). Well CNC21-MWO01 was installed
within the former UST-241 location and represents the “worst case” well iocation at Site 21. No other
constituents analyzed were detected in the groundwater samples collected from this well (CNC21-MW01)
or any of the remaining wells (CNC21-MW02 through CNC21-MWO08). including the deep, vertical
delineation well (CNC21M-07D).
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Groundwater analytical reports are provided in Appendix D. Figure 10 illustrates the groundwater areal

distribution of naphthalene in groundwater for samples analyzed by the fixed-base laboratory.

2.5 ANALYTICAL DATA

All analytical data from the July 1996 Underground Storage Tank Ciosure Assessment Report are
presented in Appendix A. Soil analytical data generated during this RA are summarized in Tables 5 and
7. Groundwater analytical data generated during this RA are summarized in Tables 6 and 8. The soil

and groundwater analytical reports from the fixed-base laboratory are included in Appendix D.

26 AQUIFER CHARACTERISTICS AND EVALUATION

On August 8, and October 13, 1999, groundwater ievels were measured from the site monitoring wells.
The groundwater flow direction at the site is primarily to the east-northeast, towards the Cooper River.
Potentiometric Surface Maps for August and QOctober are shown in Figures 7 and 8, respectively. As
shown in these figures, groundwater in the vicinity of the former UST location and well 21CNC-MWOG1 may
be influenced by a sanitary sewer utility located just southwest of Building 241. However, the influence on
the water table from the sanitary sewer line was not investigated further during this assessment. On
August 8, 1999, the calculated hydraulic gradient between monitoring wells CNC21-MWO05 and CNC21-

MWO1 is 0.0202 feet per foot (ft/ft).

As part of the Final RCRA Facility Investigation (RFI) Report for Zone E, rising and falling head slug tests
were conducted on 20 shallow monitoring wells throughout Zone E to determine the hydraulic conductivity
of the surfical aquifer (E/A&H, 1996). The Final RCRA Facility Investlganon Report for

Zone E Is referenced since Site 21 is located immediately adjacent to and upgradient from Zone E. Slug
tests were conducted by instantaneously adding (falling head) or removing (rising head) a volume (slug)
of water from the well and measuring the recovering water level with an electronic data logger. A
hydraulic conductivity value was then calculated for the rising head test and for the falling head test. The
average hydraulic conductivity for each well was determined by calcuiating the geometric mean of the
rising and falling head values. Because hydraulic conductivity data are lognormally distributed, the

geometric mean was determined tc be the most represeniative measure of central tendency.
The well construction details and boring logs for each well tested during the RFI were reviewed to
determine which wells were most representative of the conditions present at Site 21. To make this

determination, the screened interval and proximity to the site were evaluated. Based on this evaluation,
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monitoring well NBCEGDEOQ7 was selected as the most representative well. Well NBCEGDEOQO7 is
located approximately 250 feet north of the site and is completed to a depth of approximately 13 feet with
a 9-foot screened interval. The geometric mean of the rising and falling head conductivities for well

NBCEGDEO007 was 7.41x107? feet per day.
Potential movement of groundwater at the site may be described in terms of transportation by natural flow

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Darcy's Law may be

expressed as:

where:
V = average velocity
K = hydraulic conductivity = 7.41x107? ft/day
n = effective porosity = 0.55
{from sieve results of 55% sand & 10% clay and Figure C1 in SCDHEC, 1898)
i = most recent hydraulic gradient measurement = 0.0202 ft/ft
therefore:

y o[ 741x107 fi/day
0.55

]x 0.0202 fi/ft

V =0.003 ft/day

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 1.1 feet per
year based on a hydraulic conductivity of 7.41x10? feet per day, a hydraulic gradient of 0.0202 feet per
foot, and a porosity of 55% for clay-rich soil.  Aquifer characterization graphs and supporting

documentation are provided in Appendix E.

27 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 19898). 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.
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The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet
{2.0 meters) deep; these values are conservaiive defauits suggested by the American Society for Testing
Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites
(ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source area,

further compounding the conservatism of the estimate.

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, porosity, and fraction
of organic carbon in soil (2.61E-07 my/sec, 0.02020 ft/ft, 0.55 cm®cm® and 1.09E-2 g-C/g-soil,
respectively). The soil bulk density (1.4 g/cm® was determined using Figure C1 given in SCDHEC

{1998), based on the sieve test results of 55% sand and 10% clay.

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

Parameter Estimate

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

exposure and the source or compliance point

Transverse Dispersivity, &, @ /3

Vertical Dispersivity, ¢, a./20

Table 9 summarizes fate and transport parameters used in modeling the SSTLs.

28 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN

Groundwater flow is primarily to the east-northeast, towards the Cooper River. The current extent of

b

10 shows the
areal extent of groundwater impacted by naphthalene. Concentrations of compounds of interest in all of

other monitoring wells, including the deep, vertical delineation well, were non-detect.

The Domenico Model was used to predict the distance 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 (6.31x10° sec) and solving for distance (x) by
trial and error. The source was assumed to be well CNC21-M01. The distance was changed until the
required distance that is necessary for the concentration to attenuate to the RBSLs was determined. The

model estimates that after 10 years, the concentrations of naphthalene will be 0.01 mg/L (RBSL) at an
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approximate distance of 0.5 foot. Furthermore, after 20 years, the concentration of naphthalene is 0.010

mg/L at approximately one foot from the source. Because of the very short distance of predicted

i 1 Tkt ain AN vane st
migration, figures depicting the 10 and 20 year extei

it of migration were not prepared. The Domenico 10-

year and 20-year simulation spreadsheets are presented in Appendix F.
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3.0 TIER1 and 2 EVALUATION

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs

Soil CoC concentrations in seven samples and one duplicate exceeded the seil leaching RBSLs, and are
shown in the table below. The soil RBSLs are presented in the SCOHEC guidance document, South
Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC 1998).

Soil Boring / Sample No. Benzene (ug/kg) | Naphthalene (ug/kg) Chrysene (ug/kg)
RBSLs for sandy soil <5 feet 5 52 3,148
CNC21-B03/21SLB03 0304 Below RBSL 2,500 Below RBSL
CNC21-B04 / 21S1.B04 0405 Below RBSL 11,004 Below RBSL
CNC21-B07 / 215LBG7 0506 <11 7,024 Below RBSL
CNC21-B08 / 21SLB08 0607 <10 Below RBSL Below RBSL
CNC21-B08 /21SLB08 0607D <11 Below RBSL Below RBSL
(duplicate)

CNC21-B09/21SLB09 0708 Below RBSL 25,0585 4,100
CNC21-B011/215LB011 0506 <10 3,724 Below RBSL
CNC21-B03/21SLB03 0304 <11 6,800 Below RBSL

A CoC concentration in one groundwater sample exceeded the RBSLs and is shown in the table below,
The groundwater RBSLs are presented in the SCDHEC guidance document, South Carolina Risk-Based
Corrective Action for Petroleum Releases (SCDHEC 1988).

Wonitoring Well / Sample No. Naphthalene (ug/l)

RBSL 10

CNC21M-01/21GLM1201 160

A Site Conceptual Exposure Model (identification of current and future potential receptors and human
exposure pathways) is required because RBSLs for naphthalene in groundwater and benzene, chrysene,
and naphthalene in soil were exceeded. A comparison of the maximum concentrations of CoCs in soil
and groundwater to their respective RBSLs is summarized in Table 10. The Site Conceptual Exposure
Model is shown in the following section.
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32 SITE CONCEPTUAL EXPOSURE MODEL
This section focuses on the current and future iand use issues concerning the site. The site formerly
served as the Charleston Naval Base Crane Shop. Figure 1 shows that the site is located in and

surrounded by the CNC. The area surrounding CNC is “mature urban,” having long been developed with
commercial, industrial, and residential land use. Commercial areas are primarily west of CNC; industrial
areas are primarily to the north of the base along Shipyard Creek. The future use of the property is
expected to be industrial or commercial for the foreseeable future after the property is made available for

redevelopment under BRAC law,

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.

3.3 EXPOSURE PATHWAY ANALYSIS

This section presents the receptor characterizations of the potentially exposed populations in the vicinity
of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC
requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL
concentrations be examined in a Tier 2 Risk-Based Corrective Action Report. Tables 11 and 12 present

the exposure pathway assessments for current and future use scenarios, respectively.

3.31 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 located inside a building. Drinking water at this site is provided by the city;
therefore, ingestion of groundwater is not a complete exposure pathway. Building foundations are
assumed sufficient to prevent volatilization from both soil and groundwater into a commercial building, and
there is no history of vapors in the commercial building. It is unlikely that any additional exposure
pathways will exist for future on-site workers; therefore, no complete pathways exist for either current or

future commercial/ industrial workers.
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3.3.2 On-Site Visitor

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors
would have the same exposure pathways as commercial workers, but their exposure duration would be
much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical
intake would not drive risk or cleanup levels at the site; therefore, an on-site visitor was not considered as

a potential receptor.

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
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. A sanitary sewer line runs adjacent the site;

therefore, the point of exposure location for the on-site construction worker was considered to be at the

3.34 On-Site Resident

An on-site resident is defined as any person making his or her home at the site. This site is expected to

remain a commercial/industrial facility; therefore, the on-site resident receptor was not considered further.

3.3.5 Off-Site Resident

An off-site resident is defined as any person making his or her home near the site. This receptor's
location is either an actual current residence near the site or is a vacant lot or property on which a
residence could be built. The site is located in an area that will likely remain commercialfindustrial,
including all downgradient properties to the Cooper River. Therefore, this potential receptor was not

considered further.
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3.3.6 Surface Water

The Cooper River is iocated approximately 400 feet downgradient, to the east-northeast of the site. Since
base-wide groundwater fiow is toward the river, this exposure pathway was considered for ingestion of

surface water.

34 IDENTIFICATION OF DATA REQUIREMENTS

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

3.5 SITE-SPECIFIC TARGET LEVELS

The Site Conceptual Model identified two possible future receptors: a construction worker in a utility
trench and the Cooper River. Pathways for the construction worker include (1) possibly ingesting, having
dermal contact with, or inhaling volatilized vapors from the groundwater in the utility trench and (2)
possibly ingesting or having dermal contact with soil within the trench. The pathway for the Cooper River

is groundwater migration to the river from the site.

3.51 Soil SSTLs Protective of the On-Site Construction Worker

The Site Conceptual Model identified a potential receptor as a construction worker ingesting or dermally
contacting soil while working in a utility trench. For ingestion and dermal contact with soil while 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 site soil concentrations in the following table.
The soil RBSLs presented in the table below were provided in Table B& in the SCDHEC guidance

document, South Carofina Risk-Based Corrective Action for Petroleurn Releases, 1998. (RBSLs for

commercial workers are conservative for construction workers. See note ‘¥ following the tables).
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CoC (mg/kg) RBSL SB-3 SB4 SB-5 SB-7 SB-8
Benzene 200 <0.007 <0.006| <0.007 <0.011 <0.010
Toluene 410,000 0.004J | <0.006| <0.007 <0.011 <0.010
Ethylbenzene 200,000 <0.007 <0.006] <0.007 <0.011 <0.010
Xylenes 1,000,000 <0.007 <0.006| <0.007 <0.011 <0.010
Naphthalene 41,000 2.500 11.004J <0.007 7.024 <0.010
Benzo(a)anthracene 39 <0.530 0.440 | <0.330 <0.630 <0.630
Benzo{b)fluoranthene 3.9 <0.530 0.370 | <0.330 <(.630 <.0630
Benzo(k)fluoranthene 39 <0.530 0.2004 | <0.330 <0.630 <(.630
Chrysene 390 <0.530 0.400 <0.330 <0.630 <0.630
Dibenzo{a,h)anthracene | 0.39 <0.530 <0.360 | <0.330 <0.630 <(.630
CoC (ma/kn) RBSL SR-8D SB.9 8B.11 8B-12
Benzene 200 <0.011 <0.005 <0.010 <0.011
Toluene 410,000 <0.011 <0.005 <0.010 <0.011
Ethylbenzene 200,000 <0.011 <0.005 <0.010 <0.011
Xylenes 1,000,000 | <0.011 <0.005 <Q.010 <0.011
Naphthalene 41,000 0.007J | 25.055 3.724 6.800
Benzo(a)anthracene 3.9 <0.660 4,100 | <0.560 <0.580
Benzo(bfiuoranthene | 3.9 5880 | 43007] <0560 | <0.560
Benzo(k)fluoranthene 39 <0.660 1.800J | <0.560 <0.590
Chrysene 390 <0.660 4.100 <(0.560 <0.550
Dibenzo(a,h)anthracene | 0.39 - <0.660 | <3.600 | <0.560 [ <0.590

(1) A commercial worker has a typically assumed exposure duration {(ED} of 25 years and an exposure frequency (EF) of 250
daysf/year. A construction worker would be expected to have a much lower exposure duralion and exposure frequency based on
the nature of utility or construction work. The exposure frequency can be assumed to be 30 days/year and the exposure duration
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.

Soil CoC concentrations from seven soil berings exceeded the RBSL for dibenzo(a,h)anthracene. One
soil boring exceed the RBSLs for benzo(a)anthracene and benzo(b)luoranthene. The RBSLs listed in the
previous tables were calculated for a commercial worker ingesting or contacting impacted soil {see Note 1
above) and are more stringent than what would be expected for a construction worker. None the less,
based on the commercial worker RBSLs, a construction worker contacting or accidentally ingesting soil
while working below grade on utility lines adjacent the Site 21 may be at risk to exposure from

dibenze(a,h)anthracene, benzo(a)anthracene, and benzo{b)flucranthene.

3.5.2 Groundwater SSTLs Protective of the On-Site Construction Worker

Groundwater RBSLs provided by SCDHEC are for ingestion only. Therefore, groundwater RBSLs for a

construction worker in a utility trench were calculated for three pathways: dermal contact, incidental
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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 no standard
parameters were available, conservative assumptions were used. For all pathways, the exposure
frequency was assumed to be 90 days/year and the exposure duration was assumed to be 1 year. These

assumptions were considered conservative based on the nature of utitity work.

The dermal contact RBSLs were calculated using procedures provided in the Risk Assessment Guidance
for Superfund, Volume I Human Heaith 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 1 event/day and the event
duration was assumed to be 1 hourievent. The skin surface area avaitable for contact was 4,500 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).

Underground utility lines in the area are typically buried 2 to 6 feet deep. The average depth to
groundwater at the point of exposure (CNC21-MWO01) is 5.65 feet bls, with a range of 3 to 7 feet bls. It
was assumed that a construction worker might be exposed to chemicals volatilizing from standing

groundwater. The inhatation RBSLs were calculated using Henry's Law:

Where H = Henry’s Law constant [mg/L-air/mg/L-water]
The RBSL,, for each chemical was calculated using the equation given in the ASTM Standard Guide for
Risk-Based Corrective Action Applied at Petroleum Release Sites (1987). SCDHEC values were used for

Henry’'s Law constants.

Underground utilities are present in close proximity to the site; therefore the point of exposure location for

the on-site construction worker was considered to be at the source, and no fate and transport calculations
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were performed to determine the SSTL protective of the construction worker. The minimum RBSL for the
three pathways (dermal, incidental ingestion, inhalation) was chosen as the SSTL for the construction

worker,

The following table shows the calculated RBSLs for each pathway (dermal, incidental ingestion,
inhalation) and the SSTL for the construction worker.

Chemical of Dermal Incidental Inhalation ‘SSTL. | Source Maximum
Concern RBSL | Ingestion RBSL| RBSL {mgiL) g (Mihi_m-utﬁ Concentration in
(mgiL) (mgiL) 'RBSL, mg/L) | Well CNC21 MWO1
‘ (mg/L)
Benzene 0.85 68.562 0.15 <0.005
Naphthalene 1.63 1135.56 2.63 0.16
Chrysene 0.32 27222 2.25E+16 <0.010

Appendix F provides the parameters and resuits of the RBSL calculations.

As shown in the above table, the minimum RBSL for naphthalene is greater than the greatest onsite
concentration of naphthalene detected in site groundwater. Therefore, a construction worker exposed to
groundwater in a utility trench contaminated by the release at the site is not at risk from naphthalene

exposure. A comparison of the maximum groundwater concentrations to SSTLs is shown in Table 13.

353 Soil SSTLs Protective of a Construction Worker Exposed to Groundwater Leached

through Contaminated Soil

An additional pathway considered complete for construction workers was that of leaching to groundwater.
The potential construction worker's exposure to groundwater was assumed to consist of three pathways:
dermal contact, incidental ingestion, and inhalation of voiatiles. Drinking water is provided by the city;

therefore, ingestion of groundwater is not a complete pathway.

The SCDHEC Soil Leachability Model was used to calculate a site-specific target leve! (SSTL) for
benzene, naphthalene, and chyrsene leaching to the groundwater. Site-specific parameters were input
when available, or SCDHEC defaults for clay-rich soil were used. The minimum calculated groundwater
RBSLs for construction worker exposure (0.15 mg/L. benzene, 1.63 mg/L naphthalene, and 0.32 mg/L
chrysene) were used as opposed to the groundwater RBSL for ingestion, as shown in the table in

Section 3.5.2.
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The calculated SSTLs as compared to the maximum soil concentration found during the field
investigation are shown in the following table.
CoC Maximum Soil Concentrations Soil Leaching SSTL {mg/kg)
{mgikg}
Benzene <0.011 . 436
Naphthalene 25.055 1.46E+7
Chrysene 4100 1.28E+44

The soil leaching SSTL calculated for the CoCs were all above the maximum concentration found in soil
borings onsite. Therefore, benzene, naphthalene, and chrysene leaching from the soil to the groundwater

are not a risk to a construction worker in a utility trench exposed to groundwater.

354 Groundwater SSTLs Protective of Surface Water

SSTLs were developed which would protect the Cooper River from potential impact from discharge of
impacted groundwater. The Domenico Model as described in Section 2.7 was used to determine the
groundwater SSTLs for naphthalene under steady state conditions. Table 9 provides fate and transport in
put parameters used in the model. The groundwater flow direction is primarily to the east-northeast,
towards the Cooper River. Monitoring well CNC21-M01 contained naphthalene concentrations greater
than the Groundwater Ingestion RBSL (see Section 3.5.2); therefore, the area surrounding this monitoring

well was used as the source for predicted migration.

The dissolved naphthalene concentration in well CNC21-M01 was used in the Domenico Model as the
source concentration. The distance from well CNC2 1-M01 to the Cooper River, which is the nearest point
of exposure, other than construction worker, was estimated to be approximately 400 feet downgradient
from the former UST location. Using the RBSL value of 0.01 mg/L for naphthalene (see Section 3.1) at
the point of exposure, the SSTL at well CNC21-M{1 was calculated and compared with the source

concentration in well CNC21-M01.

The SSTL at an estimated compliance well was also calculated using the values of the RBSLs at the point
of exposure. However, there is no actual compliance well at this site; one would be installed during
Corrective Action. The distance from the compliance well to the point of exposure was estimated to be

100 feet.
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Groundwater SSTLs determined are shown in the following table.
Source Concentration at
Chemical of . Compliance Point
Monitoring Well CNC21-M01 Source SSTL [mgiL]
Concern ' ‘ SSTL [mg/L]
[mg/L] : .
Naphthalene 0.160 0.900 0.223

As shown in the above table, the current concentration of naphthalene in groundwater at monitoring well
CNC21-M01 is below the calculated SSTL for affecting the Cooper River. Therefore, the Cooper River is
not at risk because of the naphthalene concentrations in groundwater at the sile. A comparison of the
maximum groundwater concentrations to SSTLs is shown in Table 13. Appendix F provides the

Domenico Model calculations generating SSTLs.

3.5.5 Selected SSTLs

The selected SSTLs and the source concentrations are:

Media of Concern Chemical of Units SSTL Maximum Source Above
Concern Concentration S8TLs
Groundwater Naphthalene mg/L 0.900 0.160 no
Soil Benzene mg/kg 4.36 <0.011 ho
Naphthalene ma/kg 1 ABE+7 25.055 no
Benzo(a) mg/kg 3.8 4.1 yes
anthracene
Benzo(b) mg/kg 3.9 4.3 yes
fluoranthene
Chyrsene mg/kg 1 28E+44 4.1 no
Dibenzo(a,h) ma/kg 0.39 <3.6 yes
anthracene

brrbimme Fmiyim
ne Maximum ConCenuadons 1

d e for benzene, naphihaiene, and chrysene do not
exceed their respective SSTLs, and therefore, do not pose a threat to the identified receptors at the site.
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However, the maximum concentrations for benzo(a)anthracene, benzo(b)fluoranthene, and
dibenzo{a,h)anthracene do exceed their respective SSTLs, and therefore, may pose a threat to a

construction worker in a utility trench exposed to groundwater or soil.

3.6 RECOMMENDATIONS

The concentrations for benzo(a)anthracene, benzo(b)flucranthene, and dibenzo(a,h) anthracene in the
soil exceed the their respective SSTLs for dermal contact. Based on the results of the Tier 1 and 2
evaluation, the SCDHEC guidance document, South Carolina Risk-Based Corrective Action for Pelroleum
Releases, 1998 (RBCA guidance), provides three decision options: intrinsic corrective action, active
corrective action, and Tier 3 assessment/evaluation. Since benzo(a)anthracene, benzo(b)fluoranthene,
and dibenzo(a,h)anthracene in the soil exceed the their respective SSTLs for dermal contact, the decision
option satisfying the criteria in the RBCA guidance indicate that an active corrective action should be

recommended.

However, the RBSLs provided in the RBCA Guidance for ingestion and dermal contact with surficial soils
by a commercial worker assume that a commercial worker will have an exposure duration for 25 years
having an exposure frequency of 250 days per year. But, 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 daysfyear or less and the
exposure duration can be assumed to be 1 year or less. These assumptions are based on the typical
duration of utility work. Furthermore, the maximum source concentrations of benzo(a)anthracene,
benzo(b)fluoranthene, and dibenzo(a,hjanthracene detected in soils slightly exceed the calculated SSTLs.
As a result, intrinsic corrective action/remediation is a more appropriate decision option for this site.
Therefore, Tetra Tech NUS, Inc. recommends that an Intrinsic Corrective Action Plan be prepared for this

site.
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TABLE 1
GROUNDWATER ELEVATIONS
SITE 21, BUILDING 241
ZONE F, CHARLESTON NAVAL BASE COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Total Depth | Top of Casing Date Depthto | Depthto Product Groundwater
Well # Elevation, ft Water, ft | Product, ft ; Elevation
of Well (ft) | Measured ' Thickness (ft)

(MSL) (BTOC) (BTOC) (MSL)

CNC21-M01 10.00 8.90 8/8/99 5.65 ND 0.00 325
CNC21-M02 14.00 8.76 8/8/99 5.56 ND 0.00 3.20
CNC21-M03 14.00 8.84 8/8/99 4.52 ND 0.00 432
CNC21-M04 14.00 9.36 8/8/99 519 ND 0.00 417
CNC21-M05 13.00 8.52 8/68/99 208 ND 0.00 554
CNC21-M08 13.00 9.25 8/8/99 4.70 ND 0.00 4.55
CNC21-MO7D 33.50 8.95 8/8/99 6.77 ND 0.00 2.18

CNC21-M08 12.00 NA 6/8/99 3.85 ND 0.00 ' NA

Tap of Casing Depth to Depth to Groundwater
Well # L?t\%gf (';:;1 Elevation, ft Melg::lere d Water, ft Product, f Thilzlr(?:ez:t (ft) Elevation
{MSL) (BTOC) (BTOC) {MSL)
CNC21-M01 10.00 8.90 10/13/89 512 ND 0.00 3.78
CNC21-M02 14.00 B.76 10/13/9% 5.17 ND 0.00 3.59
CNC21-M03 14.00 8.84 10/13/99 4,14 ND 0.00 4,70
CNC21-M04 14.00 9.36 10/13/99 5.19 ND 0.00 417
CNC21-M05 13.00 8.52 10/13/99 2.68 ND 0.00 583
CNC21-M0B 13.00 926 10/13/99 4.7 ND 0.00 4.54
CNC21-M07D 33.50 8.95 10/13/99 6.02 ND 0.00 293
Notes:

MSL - Mean Sea Level
BTOC - Below Top of Casing
NA - Not Applicable

ND- Not Detected

ft - Feet
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TABLE 2
GROUNDWATER FIELD MEASUREMENTS
SITE 21, BUILDING 241
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Specific - Dissolved
Purge Volume o Turbidity
Well 1.D. Date Sampled Temp. (°C) pH Conductivity Oxygen
method | (gallons) (UMHOS/em) (NTU) (ma/l)
CNC21-MW02 8/22/99 PP 4.20 277 6.87 1.67 1 2.00
CNC21-MW03 8/22/99 PP 5.40 29.8 6.79 0.758 5 1.41
CNC21-MWO05 8/22/39 PP 4.92 279 6.96 0.817 o 274
CNC21-Mw08 8/22/98 PP 0.50 258 6.77 21.0 70 1.01
CNC21-MWGO7D 8/22/99 PP 11.40 28.1 7.1 23.0 64 6.87

Notes:

(°C) - Degrees Ceisius

PP - Peristaltic pumnp, low flow technique

uohms/cm = microohms per cenlimeter (equilvalent to seimenpercentimeter (S/cm))
NTU - Nepheiometric turbidity units
mg/l - milligrams per liter
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TABLE 3
GROUNDWATER NATURAL ATTENUATICON FIELD MEASUREMENTS
SITE 21, BUILDING 241
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Dissolved Alkalinity arbon Sulfide Ferrous Iron Methane Manganese Nitrogen/ Sulfate
Well I.D. Date Sarmpled Oxygen tmafl) (ma Dioxide (mafil (/) (g (mol Nitrate (mom*
ygen img g {maf) g ¢ g 0 {ma/)* 9
CNC21-MWO1 9/8/99 1.20 3564 548 0.087 B.10 6,800 4.4 <0.050 5.20
CNC21-MW04 9/8/99 1.48 1,335 720 0.084 5.10 2,700 -0.2 <0.050 53.00
CNC21-MW06 9/8/99 0.49 1,060 670 0.80 3.36 310 0.5 <0.050 64,00
Notes:

mgfl - Milligrams per liter

ug/l - Micrograms per liter

E- Estimated Concentration

NA - Not Analyzed

* Fixed base laboratory analysis
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ZONE F, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

. Sample Sample Depth Total Crganic Vapor Headspace
Sample Location | |, EEP ('?eet; ? Congentration {ppm) P
CNC21-B01 2158B0102 2 0
2158B0108 8 140
2188B0111 11 250
CNC2z1-B02 2155B0203 3 0
218SB0205 5 100
2155B0210 15 130
CNC21-B03 2155B0303 3 17
21S5B0305 5 80
CNC21-B04 215SB0405 5 0
215580406 B 0
218580407 7 0
21SSE0408 8 3000
21SSB0410 10 5000
CNGC21-805 2155B0504 4 )
21SSB0507 7 4
215580512 12 290 B
CNC21-806 21SSB0604 4 0
21SSB0608 8 110
21S5B0612 12 10
CNC21-B07D 215580704 4 17
21SSB0706 6 100
2158580708 8 10
CNC21-B08 21SSB0803 3 0
21SSBO80S 5 8
215580806 6 . 150
CNC21-B0S 215580807 7 38
CNC21-B10 21SSB1003 3 35
21SSB1008 9 100
CNC21-B11 21SSB1103 3 20
21SSB1105 5 10
CNC21-B12 218SB1203 3 40
218S8B1205 5 40
215581208 8 170
CNC21-B13 21585B1303 3 0
CNC21-B14 215SB1403 3 0
CNC21-B15 2155B1503 3 0
CNC21-B6 215SB1603 3 21
21SSB1607 7 38
CNC21-B17 248581704 1-9 Mo Recording
CNC21-B18 215581803 3 70
CNC21-B18 215SB1803 3 60
21SSB1807 7 20
21SSB1908 g 80
CNC21-B20 218882003 3 20
218SB2007 7 3
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SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 21, BUNLDING 241
ZONE F, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Sample Location

Sample

Sample Depth

Identification {feet) Total Organic Vapor Headspace
Concentration {ppm)
CNC21-B21 218882103 3 36
2188B2107 7 310
CNC21-B22 218882201 1-10 Na Recording
CNC21-B23 21858B2301 1-12 Neo Recording
CNC21-B24 218882401 1-16 No Recording
CNC21-B25 215582501 1-186 No Recording
CNC21-B26 218582601 1-18 Ne Recording
Notes:

OVA - Organic vapors were analyzer with a flame ionization detector {F1D)
ppm — Parts Per Million
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Laboratory Screening Data'”
I_S:cn;t;i':fn ldeﬁii?g;teion SS:;Jﬁ!le Benzene | Toluene | Ethyibenzene X-yrlc:et:tles Naphthalene Dlgsrg'aﬁia::sge
(feet) | (PO/K9) | (ng/Kg) (ng/Kg) (19/Kg) (1g/Kg) (mg/Kg)
CNC21-B01 | 21SFB010405 4-5 ND ND ND ND ND ND
CNC21-B02 | 21SFB020405 4-5 ND ND ND ND ND ND
CNC21-B03 | 21SFB030304 3-4 ND ND ND ND ND ND
CNC21-B04 | 215FB040405 4-5 ND 58.64 467 1,247E 334 10,400E
CNC21-B05 | 21SFB050506 56 ND ND 48.84 441 387 8510
CNC21-B06 | 21SFB060708 7-8 ND ND ND ND ND ND
CNC21-B0O7 | 21SFB070508 5-6 ND ND ND 647E 465 586
CNC21-B08 | 21SFB080607 6-7 ND ND 161 608E 198 1361
CNC21-B09 | 21SFB080708 78 ND ND ND 202 228 727
CNC21-B10 | 21SFB100910 8-10 ND ND ND ND ND ND
CNC21-B11 | 218FB110506 58 ND ND 30.8 122 108 288
CNC21-B12 | 218SFB120809 8-9 ND ND ND ND 92.4 ND
CNC21-B13 | 21SFB130304 3-4 ND ND ND ND ND ND
CNC21-B14 | 21SFB140506 56 ND ND ND ND ND ND
CNC21-B15 | 21SFB150304 34 ND ND ND ND ND ND
CNC21-B16 | 21SFB160304 34 ND ND ND. ND ND ND
CNC21-B17 | 21SFB170508 56 ND ND ND ND ND ND
CNC21-B18 | 215FB180304 3-4 ND ND ND ND ND ND
CNC21-B15 | 21SFB180304 34 ND ND ND ND ND ND
CNC21-B20 | 21SFB200708 7-8 ND ND ND ND ND ND
CNC21.B21 | 21SFB210708 78 ND ND ND ND ND ND
CNC21-B22 | 21SFB220607 6-7 ND ND ND ND ND ND
CNC21-B23 | 218FB230506 56 ND ND . ND ND ND ND
CNC21-B24 | 21SFB240506 56 ND ND ND ND ND ND
CNC21-B25 | 21SFB250506 56 ND ND ND ND ND ND
CNC21-B26 | 21SFB200708 7-8 ND ND ND ND ND ND
NOTES:

™M} aboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as non-

detected {ND)

ug/Kg = micrograms per kilogram

mg/Kg = milligrams per kilogram

J = Estimated value-defection was above the instrument minimum detection leve!, but below the practical quantification limit.

E = Estimated value-detection exceeded the upper calibration range of the instrument.



Rev. 0D

11/12/99
TABLE 6
SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 21, BUILDING 241
ZONE F, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Laboratory Screening Data'’
LSOT:':E::\ Ide?':irf?:alzon S[)a:;ft)rl:e Benzene | Toluene | Ethylbenzene X;I:tna::s Naphthalene Dlgi;la':iac:ge
(feet) {ng/L) (nafl) (ngiL) (giL) (ugiL) (ma/L)

CNC21-B01 | 21GFB010612 | 6-12 ND ND ND ND ND ND
CNC21-B02 | 21GFB020812 | 8-12 ND ND ND ND ND ND
CNC21-B03 } 21GFB0O30812 | 8-12 ND ND ND ND ND ND
CNC21-B02 | 21GFB031016 | 10-16 ND ND ND ND ND ND
CNC21-B04 | 21GFBO40612 | 6-12 ND ND 28.0 147.5 537E 190
CNC21-B05 | 21GFB0S0712 |  7-12 ND ND 61.8 279.7 283E 663E
CNC21-B06 | 21GFB061220 | 12-20 ND ND ND ND ND ND
CNC21-B07 | 21GFBO71116 | 11-16 ND ND ND ND ND ND
CNC21-B08 | 21GFB080816 | 8-16 ND ND ND ND ND ND
CNC21-B09 | 21GFB090612 |  6-12 ND ND ND 48,6 260 266
CNC21-B10 | 241GFR100916 | 918 ND ND ND ND ND ND
CNC21-811 | 21GFB110608 6-8 ND ND 13.7 75 98.8 67.2
CNC21-B12 | 21GFB120912 | 9-12 ND ND ND ND ND ND
CNC21-B13 | 21GFB130812 | 8-12 ND ND ND ND ND ND
CNC21-B14 | 21GFB140812 | 8-12 ND ND ND ND ND ND
CNC21-B15 | 21GFB150508 5-8 ND ND ND ND 10.6 ND
CNC21-B16 | 21GFB160610 | 6-10 ND ND ND ND ND ND
CNC21-B17 | 21GFB170810 | 8-10 ND ND ND 3.2J ND ND
CNC21-B18 | 21GFB180912 | 9-12 ND ND ND ND ND ND
CNC21-B19 | 21GFB180512 | 5-12 ND ND ND ND ND ND
CNC21-B20 | 21GFB200612 |  6-12 ND ND ND ND ND ND
CNC21-821 | 21GFB210812 | 9-12 ND ND ND ND ND ND
CNC21-B22 | 21GFB220709 7-9 ND ND ND ND ND ND
CNC21-B23 | 21GFB230816 | 8-16 ND ND ND ND ND ND
CNC21-B24 | 21GFB240616 | 6-16 ND ND ND ND ND ND
CNC21-825 | 21GFB251016 | 10-16 ND ND ND ND ND ND
CNC21-B26 | 21GFB261016 | 10-16 ND ND ND ND ND ND
NOTES:

™| aboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as non-

detected (ND)

ng/Kg = micrograms per kilogram

mg/Kg = milligrams per kilogram

J = Estimated value-detection was above the instrument minimum detection level, but below the practical quantification imit.
E = Estimated value-detection exceeded the upper calibration range of the instrument.
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. . Benzo(a) Benzo(b) Benzo(k) Dibenzo(a,h)
:::12;"3? Sample Date iﬁgﬁ;ﬁ 1(-3;:.:;: Eth)(/:]sle;\gz)ene xy'i:::(g?lal) anthracene | fluoranthene | fluoranthene C(:gegr;e anthracene Na{;::l:;kagh)ene
' {ug/kg) (ug/kg) {ug/kg) (ug/kg)
RBSL™ 5 478 364 11119 17687 7042 55530 3146 21265 52

CNC21-B03 /

215S1LB030304 18-Aug-99 <7 4()) <7 <7 <530 <530 <530 <530 <530 2500

CNC21.B04/

215LB040405 23-Jun-99 <6 <6 <6 <6 440 370 200(J) 400 <362 11004(J)

CNC21-B0O5 /

215LB050506 23-Jun-99 <7 <7 <7 <7 <330 <330 <330 <330 <330 <7

CNC21-BO7/

213LB070506 18-Aug-98 <11 <11 <11 <1t <8630 <630 <630 <630 <630 7024

CNC21-B08 /

21SLB0O80607 23-Jun-99 <10 <10 <10 <10 <630 <630 <630 <630 <630 <10

CNC21-B08 /

2151.B080607D 23-Jun-99 <11 <11 <t1 <11 <660 <660 <660 <660 <660 7))

CNC21-B09/

21SLB0g0708 23-Jun-S9 <5 <5 <5 <5 4100 4300 1800(} -4100 <3600 25055

CNC21-B11/

215L.B110506 18-Aug-99 <10 <10 <10 <10 <560 <560 <560 <850 <560 3724
. |CNC21-B12/

215LB120708 18-Aug-99 <11 <11 <11 <11 <580 <590 <590 <590 <590 6800

CNC21-TLR)/ .

21TLOD101 18-Aug-99 <5 <5 <5 <5 NA NA NA NA NA <5

CNG21-TL(2)/ .

21T7L00201 23-Jun-99 <5 <5 <5 <5 NA NA NA NA NA <5

NA . Not analyzed

" South Carolina Depariment of Health and Environmental Control Risk Based Screening Levels lor clay-rich soils: depth to groundwater less than 5 feet.

» Trip blank

' Indicates presence of analyte at a concentration less than the reporling limit and greater than the delection limit.



SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER

TABLE 8

SITE 21, BUILDING 241
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

- Ethyl- Benzo(a) Benzo(b) Benzo(k) Dibenzo(a,h)
onitoring Well/ oLk I} Naphthal '
M Samplg Noe : Sample Date Bz:';;_?e benzene Téugf:)e Xyle?:;Et)ota ) a‘?(ug ,:)e "1 anthracens | fluoranthene | flucranthene C?l:ysnj' ® | anthracene nT?S
' (ugn) {ug) (ug/) (vg) s (ug/L) ¢

ReSLY 5 700 1000 10000 10@ 109 0@ 10@ 10® 101 40
CNC21M-01 /
21GLMO101 8-Sep-99 <5 <5 <5 <5 160 <10 <10 <10 <10 <10 <5
CNC21M-02 f
21GLMO0201 22-Aug-99 <5 <5 <5 <5 <10 <10 <10 <10 <10 <10 <5
CNC2iM-02/
21GLM0201D 22-Aug-99 <5 <5 <5 <5 <10 <10 <10 <10 <10 <10 <35
CNC21M-03/
21GLMO301 22-Aug-93 <5 <5 <5 <5 <10 <10 <10 <10 <10 <10 <5
CNC21M-04/
21GLM0401 8-Sep-98 <5 <5 <5 <5 <10 <10 <10 <10 <10 <10 <5
CNC21M-05 /
21GLMO501 16-Aug-99 <5 <5 <3 <35 <10 <10 <10 <10 <10 <10 <5
CNC21M-06 / '
21GLMO601 22-Aug-88 <5 <5 <5 <5 <10 <10 <10 <10 <10 <10 <5
CNC21M-07 /
21GLMO7D01 22-Aug-93 <5 <5 <5 <5 <10 <10 <10 <10 <10 <10 <5
CNC21M-08 /
21GLMO801 22-Aug-99 <5 <5 <5 <5 <10 <10 <10 <10 <10 <10 <5

All concentrations are in ug/L.

NA - Not anatyzed

™ South Carclina Department of Health and Environmental Control Risk Based Screening Levels for ground water.
® The Risk based screening level for individual PAH CoC is 10 ugfl or 25 ug/ for total PAHs.

™ Frip blank

“" Indicales presence of analyte at a concentration less than the reporting limit and greater than the detection limit.

<ev. 0
11/12/99



TABLE 9

FATE AND TRANSPORT INPUT PARAMETERS
SITE 21, BUILDING 241
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Rev. 0
11/12/99

Parameter Domenico Dilution/Attenuation Model'"
Hydraulic Conductivity [m/sec) 2.61E-07
Hydraulic Gradient [ft/ft] 0.0202
Porosity [cm’/cm’] 0.55
Estimated Plume Length [ft] NA
Soil Bulk Density® [g/cm’] 1.4
artition Cosfficient Ml /kg) chemical specific
Fraction of Organic Carbon in soil [g/g] 1.09E10-
First Order Decay Rate {sec™| 0
Modeled Plume Length [ft) NA
Modeled Plume Width [it] NA,
Source Width® [m] 15
Source Thickness™ [m] 2
Infinite™

Soluble Mass [kg]

Noles:

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

(b) - Default value

1 of 1



Rev. 0
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TABLE 10
COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs
SITE 21, BUILDING 241
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SCUTH CAROLINA
RBSLs (GW)
Maximum Maximum Protective of On-
Concentration | RBSLs (Soil) | concentration| Tier 1 RBSLs | Site Construction
Chemical of Concern (Soily (mg/kg) | (marka)® | (GW) (mg/L) [(@W) (mg)® Worker'®
Benzene ND 0.005 ND 0.005 0.15
Toluene 0.004" 0.478 ND 1 5.38
Ethybenzene ND 0.364 ND 0.7 6.05
Xylenes (Total) ND 1.119 ND 10 102,33
Benzo(a)anthracene 4.1 17.687 ND 0.010 -
Benzo(b)fluoranthene 4.3 7.042 ND £.010 -
Benzo(k)fiuoranthene 1.8 5.593 ND 0.010 -
Chyrsene 4.1 3.146 ND 0.010 -
Dibenzo{a,h)anthracene ND 21.265 ND 0.010 -
Naphthalene 25.1 0.052 0.16 0.010 1.63
MTBE NA Not Applicable ND 0.040 1.63

{a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4,
Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998.

{b) - Frorn Risk-Based Corrective Action for Petroleum Releases, Table 81,
SCDHEC RBCA Guidelines, 1998.

(c) - Calculated for dermal, incidental ingestion, and inhalation routes for the
on-site construction worker (see Section 3.5.1 of the text and Appendix H}.

{j) - Estimated value
GW - Groundwater

RBSLs - Risk Based Screening Levels

ND - Not detected
NA - Not analyzed

Shaded cell indicates the concentration exceeded one of the RBSLs.
MTBE - Methyl Tertiary Butyl Ether



TABLE 11

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE
SITE 21, BUILDING 241

ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Rev. 0
11/12/99

Media Exposure Route Pathway Selected for Exposure point or Data Requirements {If
Evaluation? (Yes or No) Reason for Non- pathway selected)
Selection
Air Inhalation No No volatilization to
enclosed space.
Explosion Hazard No No explosion hazard.
Groundwater ingestion No No water supply well
downgradient or
Dermal contact No residential basements.
Inhalation No
Surface Water Iingestion No Cooper River No additional data
approximately 400 feet | required
Dermal contact No downgradient. No
completed pathway.
Inhalation No
Surficial Soil Ingestion No No impacted surface
soil.
Dermal contact No
Inhalation No
Subsurface Soil Ingestion No No current complete
pathway.
Dermal contact No
Inhalation No
Leaching to No

Groundwater




Rev. (}
11/12/99

TABLE 12
1, BUILDING 241

ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Media Exposure Route Pathway Selected for Exposure point or Data Requirements (If
Evaluation? {Yes or No} Reason for Non- pathway selected)
Selection
Air Inhalation No No volatilization to
enclosed space.
Explosion Hazard No No explosion hazard.
Groungwater Ingestion Yes Future use. of property
expected to be industrial
Dermal contact Yes or commercial, Sanitary
sewer line within close
inhaiation Yes proximity to the site;
therefore, construction
worker exposure possible.
Surface Water Ingestion Yes Cooper River No additional data
approximately 400 feet required
Dermal contact No downgradient. No
completed pathway.
Inhalation No
Surticial Soil ingestion No No impacted surface
soil.
Dermal contact Nao
Inhalation No
Subsurface Soil Ingestion Yes A sanitary sewer line is
within close proximity to
Dermal contact Yes the site; therefore,
construction worker
Inhalation No exposure possible.
Inhalation hazard
Leaching to Yes discounted based on low
Groundwater levels of benzene in the

soil. Presumed that
upon excavating the
trench, benzene
volatilization from
exposed soils will reach
equilibrium prior to the

entering the trench.
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TABLE 13
COMPARISON OF MAXIMUM GROUNDWATER CONCENTRATIONS TO SSTLs
SITE 21, BUILDING 241
ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
s SSTLs Protective of | Minimum
Chemical of Concemn Ce?'z;crig:?:n SSTLs Protective of Surface Co‘fstr:x ction On-Sll;
(mg/L) Water (Cooper River) Workers SSTLsg
SSTLsource SSTlcomr SSTLsoyrce
{mg/L) {mg/L) (mg/L) {mg/L)
Benzene ND 0.998 0.943 Q.15 0.15
Toluene ND 1995 188.5 5.38 5,38
Ethylbenzene ND 139.7 132 6.05 6.05
Xylenes ND 1995 1885 102.33 102.33
Benzo(a) anthracene 4.10
Benzo(b) fluoranthene 4.30
Benzo(K)fluoranthene 1.80
Chrysene 4.10
Naphthalene 2510 2 1.89 1.63 163

rmg/L - milligrams per liter

GW - Groundwater

BOLD text indicates the concentration exceeded the SSTL.

ND - Not Detected

(a) The minimum on-site SSTLs are chosen as those SSTLs protective of both surface water (the Cooper River) and
the on-site construction worker.
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South Caroling e—_ .. == Commissioner: Douglas £ Bryant

D Board: John H. Burriss, Chairman Richard £ Jabbour, npsg
William M. Hull, Jr. MD, Vice Chairman Cyndi C. Mosleller
Hoger Leaks. Jr. Secrelary Brian K. Smith

d Departmem of Health and Environmentai Gontrol Rodney L Grandy
- 2600 Bull Sireel. Columbia, SC 29201-1708 Promoting Health, Protecting the Environment

Mr. Gabriel L. Magwood

Southern Division NFEC

P.O. Box 190010

2155 Eagle Drive

North Charleston, South Carolina 29419-9010

Re: Assessment Report dated December 2, 1996
Charleston Naval Base Building 241 (UST 02-241-001)
(Site Identification # 17706)

Charleston County

Date:  January 13, 1997

Dear Mr. Magwood:

The author has completed technical review of the referenced document. As submitted, the report provides analytical
results of environmental sampling conducted o determine if releases have occurred from operation of the referenced
underground storage tank and/or associated piping system. The results presented indicate elevated [evels of

' polynuclear aromatic kydrocarbons (PAH) were detected in soils grab sampies obtained from the tank pit and piping

( ; run. Further, based on the qualifiers presented for the groundwater grab sample obtained it appears likely that

groundwater impacts bave occurred at this site. These results appear to necessitate additional endeavors for remedial
actions (soils removal) and contamination characterization (assessment activities, including groundwater
investigations), as appropriate. In this regard, assessment/corrective action activities provided in the Tank
Management Plan (daled October 18, 1996) should be implemented in an appropriate and timely manner. Please be
reminded that groundwater sampling (if necessary) will require construction of sampling points and will need to be
submitted for prior review and approval, as appropriate,

Should vou have any questions, please contact me at (803) 734-5328.

Sincerely, )
Loy foiitid 7
Paul L. Bnisto!, Hydrogeologist
Groundwater Assessment and Development Section

Bureau of Water

cc: Trident District EQC

o
L recycled paper



South Carolina Department of Health and Environmental Control (8.C.D.H.E.C.}
Underground Storage Tank (UST) Assessment Report

Submit Completed Form to:

{ UST Regulatory Section

Date Recetved sconee

2600 Bull Street

State Use Only Columbia, South Carglina 29201
Telephone (803) 734-5331

I OWNERSHIP OF UST(S)

Agency/Owner:_Southem Division. Naval Facilities Engineering Command. Caretaker Site Office

Mailing Address: P.O. Box 190010

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

Area Code: 803  Telephone Number: 743-9985  Contact Person: LCDR Paul Rose

0§ SITE IDENTIFICATION AND LOCATION

Site 1.D. #: Not regulated

Facility Name: Charleston Naval Base Complex. Bldg 241, UST 02-241-001
Street Address: South Hobson Avenue

City: North Charleston, 29405-2413 County: Charleston

Closure Started:8 July 1996 Closure Completed: 22 July 1996
Number 1 :

N/A SPORTENVDETCHASN

Consultant UST Removal Contractor

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

[ terufy that [ heve penonally sxcnined d gm bember weh the ol hyroned m thys mnd all had & xnud that based & ovy snqery of thoss mdividuals rorpennble far obiamg N

tho mfornaucn, | behove that the Fotenated mUOMESGOT 35 UTa, SCCOTES mnd COmplad,

LCDR Paul Rose

Signature




MY a w »

‘l-t

VY. UST INFORMATION

Depth (ft.) To Base of Tank....................
Spill Prevention Equipment Y/N..........
Qverfill Prevention Equipment Y/N.........
Method of Closure  Removed/Filled.....
Visible Corrosion or Pitting  Y/N...........

Visible Holes Y/N oo,

Tank |

Tank 2

Tank 3

Tank 4

Tank 5

Tank 6

Lr
Fuel otl

6,000l

1987

Fiberglass

4/96

N

Method of disposal for any USTs removed from the ground (attach disposal manifests)

The UST was removed from the ground, drained, cut open at both ends, cleaned with a
steam cleaner, and disposed of at the local municipal landfill. (See Attachment I11.)

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

USTs (attach disposal manifests)

Nine hundred gallons of free product were removed from the excavation. The free product,
waste water, and sludge were recycled. One 55 gallon drum of soil/petroleum mixture was
shipped out as non-regulated waste and disposed of by Chem-Met Services, Inc; 1855 Allen
Road; Wyandotte, MI 48192. (See Attachment IIT, Manifest No. 13119, paragraph 11b.)

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

UST

The UST was found to be in good condition. See photo 3, Attachment L.
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VI. PIPING INFORMATION

Tank 1 | Tenk2| Tenk 3| Tank4| Tank 5| Tank6
Steel
Construction Matenal. ...............o.cooooeevivenn.
Pipe rum:
) ] _ Ar
Distance from UST to Dispenser....................... B} 104’
Number of Dispensers............c..ocooeovveeeeeen v, 2
Typeof System P/S..............cccoiviiiieenn. $ '
Was Piping Removed from the Ground? Y/N.... Y
Visible Corrosion or Pitting Y/N......covcvevvne. Y
Visible Holes Y/N......c.cooovorrrmncriinreeecenerene Y
Age 1987
* See Attachment |

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

UST 02-241-00] provided fuel to Building 241 via two pipe runs, {abeled A and B on the
Site Maps i1n Attachment I. The steel pipes were severely corroded throughout their length
wherever their protective coating had become corrupted. Holes were found in numerous
locations, but typically adjacent to a mechanical joint. The supply piping T joint at the tank
was so corroded the piping was held in place by the surrounding earth (see Attachment [,
Photo 2).

Because of the concrete slabs, asphalt paving, and the piping’s proximity to the building, the
piping was not completely excavated along the pipe runs. Instead, the pipeline was
excavated at the coupling/joints and subsequently pulled from the ground. It was then laid
out and inspected. Areas where holes were found were excavated for further inspection and
sampling. See photographs in Attachment L.

VII. BRIEF SITE DESCRIPTION AND HISTORY

Building 241 served as the Charleston Naval Base Crane Shop after construction was
completed in 1987 until base closure. UST 02-241-001 was an unregulated fuel oil tank
which provided #2 fuel oil to Building 241. Approximately 900 gallons of free product was
pumped out of the excavation during the removal of UST 02-241-001. The site is situated
approximately 800 feet from the Cooper River.

J

-



VIII. SITE CONDITIONS

c

Yes No Unk
A Were any petroleum-stained or contaminated soils found in the UST
excavation, soil borings, trenches, or monitoring wells?
If ves, indicate depth and location on the site map. X

B. Were any petroleum odors detected in the excavation, soil borings,
trenches, or monitoring wells?

If ves, indicate location on site map and describe the odor (strong, mild,
etc.)

C. Was water present in the UST excavation, soil borings, or trenches?

[f ves, how far below land surface (indicate location and depth)?
Bottom of excavation, 10" below GSL, 12" deep

D. Did contaminated soils remain stockpiled on site after closure?
If ves, indicate the stockpile location on the site map.

Name of DHEC representative authonzing soil removal:

E. Was a petroleumn sheen or free product detected on any excavation

or bonng waters?
[* 8' below GSL, 24" deep]
If yes, indicate location and thickness.

*X




IX. SAMPLE INFORMATION
S.C.D.H.E.C. Lab Certification Number 10120
Sample # Location Sample Type || Depth* || Date/Time of || Collected OVA#
(Soil/Water) Collection | By
SPORT || Center of excavation Free product || & 10 July 96 W, Not
0099-1 1120 Nesbit Taken
SPORT | Center of excavation Water 10 10 July 96 W, Not
0099-2 1230 Nesbit Taken
SPORT || South end of tank Soil 1} 10 July 96 W. Not
0099-3 1300 Nesbit Taken
SPORT {|Piperun A Soi 36" [| 22 July 56 W. Not
0107-1 {815 Nesbit Taken
SPORT |(|PipennB Soul 36" || 22 July 96 W, Not
0107-2 0830 Nesbit Teken
SPORT |[PipenunB Soil 36" | 22 July 96 A Not
0107-3 0845 Nesbit Taken
SPORT ||PiperunB Soil 36" || 22 July 96 W. Not
0107.4 0900 Nesbit Taken
SPORT }|PiperunB Soil 36" || 22 July 96 W, Not
0107-5 1915 Nesbit Taken
SPORT ||PiperunB Soil 36" | 22 July 96 W, Not
0107-6 0930 Nesbit Taken
m

* = 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 UST 02-241-001 free product, soil, and ground water samples were
taken. Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC
UST Assessment Guidelines.

The samples are i1dentified as follows:

General-Engineering Labs
SPORT -0099-1

Detachment Chadrleston

Free Product Sample UST 241-1

|
%
R
C
A
[
&
&
;
¥
N

Ground Water Sampie UST 241-2 = SPORT -0099

Soil Sample UST 241-3 SPORT -0099-4
Soil Sample UST 241-4 = e

Soil Sample UST 241-5 = SPORT -0107-1
Soil Sample UST 241-6 = SPORT -0107-2
Soil Sample UST 241-7 SPORT -0107-3
Soil Sample UST 241-8 = SPORT -0107-4
Soil Sample UST 2419 = SPORT -0107-5
Soil Sample UST 241-10 = SPORT -0107-6

Sample UST 241-4 was determined unacceptable due to its predominant composition of
pea gravel.

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill
the sample containers leaving as little head space as possible and immediately capped. Soil
samples were extracted at the tank ends just above ground water level. Ground water samples
were taken from the bottom center of the excavation where the tank had rested. UST piping soil
samples were taken under the piping at the mechanical connections and/or beneath the holes in the

piping.

The samples were marked, logged, and immediately placed in sample coolers packed with
ice to maintain an approximate temperature of 4° C. Tools were thoroughly cleaned and
decontaminated with organic-free soap and water after each sample.

The samples remained in the custody of SPORTENVDETCHASN until they were
transferred to General Engineering Laboratories for analysis as documented in the attached Chain-
of-Custody Record.



XI. RECEPTORS

Yes

No

Are there any lakes, ponds, streams, or wetlands located within 1000 feet

of the UST system?
[* Cooper R. 8041

If ves. indicate tvpe of receptor, distance, and direction on site map.

*X

Are there any public, private, or irrigation water supply wells within 1000
feet of the UST system?

If ves. indicate tvpe of well. distance. and direciion on siie map.

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

If ves. indicate the tvpe of structure, distance. and direction on site map.

Are there anv underground utilities (e.g., telephone, electricity, gas, water,
sewer, storm dramn) located within 100 feet of ihe UST system that could
potentially come in contact with the contamination?

{*storm drain]
If ves. indicate the tvpe of utlitv, distance. and direction on the site map.

*X

Has contaminated soil been identified at a depth of less than 3 feet below
land surface in an area that is not capped by asphalt or concrete?

If ves, indicate the area of contaminated soil on the site map.  [*2']

*X




( Attachment [
-

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 1 through 5
Photographs 1 through 6
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Attachment I1 (“\

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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GENERAL ENGINEERING LABORATORIES

Meenry today's necus with ¢ vixion for jumorrow,

CERTIFICATE OF ANALYSIS

Clientr: Supervisar of Ship Building & Conversion
SUPSHIP-Portamouth Detachment-Eav,
1899 North Holeon Ave.
Narth Chardesion, South Carcling 20405.2106
Contact: Me, Bill Hiery
Projoct Descripron: SUPSHIF-Portanouth Deactarent

o NPWCH0196 Report Dacs:  July 18, 1996 Pege Lof3
Sampis ID : SPORTU099-1
LabID 1960718101
Muxix : Ol
Doz Collected 1 07/10/9%
Dic: Recssived : 0771096
Pticxiry : Rourine
Colieceor 3 Cliear ’ .
Parsmeier Qualiner Remile DL RL  Units DF Analyst Dats Time Batch M
Extractable Orgunies
PCB aratysis - 7 ilems
PCR-1016 u 0.00 125 128 mp/kg L0 JPA Q71256 0934 7124 1
PCR-1221 u 0.00 12¢ 156 mgig 10
PCB-1232 u 0.00 135 156 mgAg 10
PCB-1242 U 0.00 1258 156 mghg 1.0
PCB-1248 U 0.00 : 125 156 mg/ikg 10
PCB-1254 U .00 125 156 mg/kg 1.0
PCB-1260 v 0.00 125 156 myp/iks 1.0
Metals Analyds
Silyer u 0299 0390 250 mygkg 10 158 011786 1154 $T223 2
Aszenic u 521 211 150 mghkyg 10
Baium u 00330 0.110 230 my/kg 1.0
Cutmiurn U 0.0565 0.185 200 mpikg i.0
Crominm U Q164 0.210 250 mgkg 1.0
Lead U 0.850 152 500 mg/kg 1.0
Selenium 141 0.634 421 130 mg/ikg 1.0
Mercury 3 3 2a8 294 ughg 1.0 RMJ 071756 0056 €721 N
General Chamlstyy
Flash Poine. Sewaflash (200F) 176 200 200 F 1.0 IBH 071696 1500 87295 3
pH - 2 iams
pH 573 0.0100 00100  SU 10 JHC 071056 1726 ¥70%3 4
pH Tempersazs 243 5.158 o100 c HE
Exmacisbls Organic Halides u -102 4.57 143 myiy 10 33 071656 1353 8T137 3
Toe fallawicg prep procedures wers parformed:
PCB's TPA 07711896 1500 &7124 S
Icr FGD 071556 1530 87225

LT BT

P O Box 30712+ Chariesion. SC 29417+ (303) 356-2171« Fax (803)766-1173 egggT121.01*
Ld
}.J [l DL T FHYCEARE oF

. ALCIATT AT AT VTI0y FC:Rn (1M QR AT- "‘l‘"‘
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GENERAL ENGINEERING LABORATORIES

sdeesine fogany s pevdy wWirh o viseon fier famicoe o k ’

CERTIFICATE OF ANALYSIS

Clhene: Supervisar of Ship Boilding & Conversion
SUPS HIP-Fortomouth Detachment-Exv,
189% Noxth Hobsoa Ave.
North Charlesion, South Carolina 20405.2106
Contact: M. Rill Hiens
Project Deseriprion: SUPSHIP-Portemouth Detachonent

e NPWCT0194 Report Dae: July 1R, 1995 Page 20£3
Semnpls ID : SPORTO099-1
Porameter Qualifler Resait DL RL Unix DF Analyst Date Tlme Batch M
Merczxy RMI 07716856 1300 87221 7
Sarrogatt Recovery Tast Percent% Accepable Limits
4O PCH 5.0 #1.0-161.)
M = Method Mathod.Deacription \)
M1l EPA 2080 .
M2 EPA 5010A -
M3 SV 846 1020
Md EPA 5043
M5 GEL
M6 EPA 3030
M7 EPA 7471
Notes:

Ths qualifiers ot this rvport e dafined as foflows:

J ndicszrt presencs of mualyw st 2 concanranion [nw than the reporning Emit (RL) and gruaser than tha decsction Jeit (DR,
U indicares that the wmalyts was not detecied at 8 concantrasiom greacey tham the desecdion liamit.

* Indicarz thar 8 quality conum| analyts recovery is outsids of specifisd scrapxence criteria,

GEL Laborstory Certificatiovs EPI Laborstory Certifications
AL - 410408 AZ . ATDSI4 AL . 41050 AZ - ATIS14
CA - 2085 CT-PH-0169 CA - 110232056 CT- PHO173
*0607181-81¢ PO Box 20712+« Charlesmon. SC 9417« (303) 555.8171+ Fax {803) 766-1178

’-.‘ frannlin o, wbn, canes

- . et d meepr et -m . sm [rw1lAar rt ‘AN



v N GM"!} )
C:
% GENERAL ENGINEERING LABORATORIES
\ - Mezany touuy 'y needs with @ ciion for tomprrow,
% S -
Rargre
CERTIFICATE OF ANALYSIS
Clent Soperviser of Ship Bualding & Canvernion ¢
SUPSHIP-Portemouth Denciment-Eav,
1B%9 North Hotwor Ave,
Nach Choriesam, South Caroling 29405-2106-
Contacr: Mr. Bill Hiem
Project Descripoon: SUPSHIP-Pertamouth Dewchment
com NPWCOQ196 Report Duar  July 16, 1998 - Poage 3o{3
Sampis O : SPORTUO9%.1
GEL luhorstory Certlicatiom EP1 Laboraiary Certifications
DE - 5C012 FL - EET156/87194 FL - EB7472/37428 MS - 29417
ME - 5C012 M3 -10120 NY 11307 RI-128
NC-2m WY - 1Lt S5C . 10382 TN - 0934
RI. i35 SC. 10120 UT.B-2a7 T YA-00111
- 02934 UT - E.231 WA - 225 NI- 79002
00151 WA - CZ0 PA - §8-483 WY .35
999887750

"3 At dutd roport has besn prepoed snd reviswed
in mocordance with Qeners] Engineering Lubersiotiea
stuxied operuing proceditrea, Flosse direct
&y questions © your Project Manager, Keren Hlakmey o (803) 769-7386.

k.u,.;.u}.a,.u.,_l

—

*9607181-01*

PO Box 30712« Chaclestor. 5C 29417+ (BU3) 556-3171~ Fax (803} 7656-1178
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GENERAL ENGINEERING LABORATORIES
Meenny ooy s needs »ith  vision for tumorrow, O

CERTIFICATE OF ANALYSIS

Clienr: Supervisor of Ship Building & Conversion ’
SUPSHIP-Ponsmautk: Detachmant-Exv,
1899 North Hobson Ave.
North Chadesion, South Caroline 29405-2105
Coteact: Me, Bill Hien
Project Description: SUPSHIP-Portsmowth Detachrent

w: NFWCD01946 Repon Dae July 18, 1996 Pags 104
Sanple 1D + SPORT0099-2
Lab 1D : 360718102
Muzrix : GroandH20
Dase Collectad : 0771056
Dazs Racaived : 07110/96
Prinricy : Rourine
Collecor s Clientt
Paramemy Quxzliflar Resclt DL RIL Unls DF Anslyst Dats Tlme Batch M
Voladls Orgenics
BTEX . 4 iremz J
Berzens u 0.00 =00 000 upd 2300 RMB CI1796 1445 857312 1
Ehylbenzena U 250 2500 5000 ugl 2500
Toluens u 0.00 2300 3000 uyA 230
Xylenas (TOTAL) U Ts 2500 5000 upd 2300
Matryl Tert Buryl Ether u Q.00 5000 3000 ught 2300
Nephthisisns J 4000 2500 000 ugl 2500
Extractable Organics
Pogynscilaar Aromaic Hydrocarbons » 16 items
Acenaphihene U 0.00 11100 ;o ogd 1000 BDA 0IASP6 2213 K728 2
Acgnaphthylene 4 0.00 11100 2200 oA 1000 ’
Archracena U 3.08 11100 2200 uyl 1000
Benzo s lanttracens U 0.00 11100 2200 uyl 1000
Beata(a)pyrens U 0.00 11100 2m uwgi 10
Beao(b)iooranthens u 0.00 11100 200 ol 1000
Benzodgixiperylene U 0.00 11100 20 gl 1000
Benzadk)fucreathens u 0.00 11100 20 uwpd 1000
Clryzane U 0.00 11100 2200 w1000
Diberzo(abjendracens U 0.00 11100 2200 w1000
Flucranthens 4 0.00 11100 2000 ugd 1000
Fhoorecs u 0.00 11100 220 w100
hdeme(1.2.3-<d)pyrens u 0.00 11100 22m uya WD
Nephthalens u 0.00 11100 ZZ00  ugt 1000
Phenanirena u 0.00 11100 2200 ugl 1000
Pyrecs U 0.00 11100 Z200 wA 1000

-/
IRVt et

P O Box 30712 Charleston, 5C 29417~ (303) 556-317]+ Fax (3031 766-1178 =oanT18) 012
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CERTIFICATE OF ANALYSIS
. ,
Cleme Superviser of Skip Building & Conversion
SUPSHIP-Fanusmouth Detachunems-Env.,
1899 Narth Helvon Ave,
Narth Charieson, Souzh Caroling 19403-2108
Caracts M. Bill Hiers
Project Descripcions SUPSHIP-Porsmouth Detachment
o NPWCH0196 Repare Daw:  July 18, 1996 Page 20f4
Swnpls [D : SPORTO99-2
Parumerer Quallflar Rusult DL R, Units DF Anaiyst Daze Tims Bateh M
The following prep procedures were performen:
£C/MS Brse/Newonl Compounds TNF 0InsH6 0530 37205 3
(ﬂmm
dom w ea required for Velatile Orgaucs due &5 1 high coucenraton
ydrocartwns,
AS a renall the detection lmits mre elevasd.,
Surrogawe Recovery Test Peroent % Acceptabde Elinitg
2 Fhurooipbeny) M610 0.00* (43.0- 108,
Nuroberzeye-df M6510 0.00= (3%.0-111.)
pTephenyl-d14 M510 0.00* 330128
Bromaflyorobenzete BTEX-X250 858 (80.0-128)
Pwmofinmamethenn BTEX-3280 4 S2.7-13%)
Tehwene-dB BTEX 825G 96.0 (768 -122)
Broox Bnorobeaene MTBE-8250 Bis A0.0-1283
Ditrornaflaaromschans MTARE 2260 P44 (6§7.7-133)
Telucas«ift MTBE.5250 95.0 (sd-121)
Bromofl sorcbenzane. NAP-8260 858 (80.0- 124}
Ditromouoro mefienns NAP-$250 a4 (87.7-134)
Talucneid MNAP-3280 96J) (768 122
M » Method Muethod-Description
M1 EFPA 3280
M2 EPA 8270
M3 EPA 3510
o601 Oa £ O Bax 30712 Charfesmn, 5C 29417« (803} 556-3171» Fax 1303) 766-1 178
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GENERAL ENGINEERING LABORATORIES
Meriiay teiay's needs with « visien for tnmorrow. J

CERTIFICATE OF ANALYSIS

Clent: Superviser of Skip Building & Coaversim ! .
SUPSHIP-Porttmouth Deachracat-Eaw., '
1899 Nomh Hobsom Ave,
Nonh Chugleston, South Caroling 29405-2106
Conuer My, Bill Hies
Pioject DescTipson: SUPSHIP-Poromonts Detachrumnt

ce: NPWCO0196 Repoct Due: July 18,1996 Page Jof 4
Sampie ID : SPORT00S9-2
¥ = Method Method-Description
Notax

The quatifiers i this ropornt xw defned us follows:
Tindicaies preseree of malyta a2 & concengmion less than the reporming Lirnit (R1} and grester tham the detection amic (DL).
U indicates that the analyts was 0o deteceed at a concenmation greaver tmn the detection Hrdt

s inchcals Maqmﬁtywnn‘nluﬂy‘lnmvtryismuﬁﬁdqmﬁd' AECETENCE il :
GEL Laboratory Certifications EPT Laboratory Certifications
AL - 41040 AT - AZDS AL - 41050 AZ « AZTS14
CA -2089 CT - PH-O169 CA - L1023/20%6 CT-PH-0175
DE - 5C012 FL - EET154/87294 PL - E87472/87458 MS -29417
ME -5C012 MS -10120 NY - 15 RI-138
NC .33 NY.l11501 SC-10582 TN - 02934
RI. 135 SC-1012p UT - B-227 VA -00111
TN - 02934 UT-B-291 WA -8 NT - 79002
YA -00151 WA -CI8 PA - 68488 wY .35
WI - 999887790

* [ ]

®,

3

*o607181.02% POBm 10712" Charleston, SC 23417+ (303) 556-8171+ Fax (303) 766-1:78
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GENERAL ENGINEERING LABORATORIES
Meziing 10day s neetis with o sion for lomorrow,

CERTIFICATE OF ANALYSIS

Client: Superviser of Shup Building & Conversien
SUPSHIP-Ponxoonch Demchment-Bav,
1899 North Hobsent Ave.
North Charleymn, Sonth Crrolina 254035-2106
Conssct: Mr, Bl Hoe
Project Decoprion: SUPSHIP-Poramonth De mchroems

o= NFWC00196 Report Daze: July 18,1996 . . Page 40f4
Saple ID : SPORT095-2
GEL Laboraiory Certifications EPI Laborstory Certiilcations

This dara repott hag been prepared. ans reviewed

in accordanca with Genenti Esnglrrering Laboraotics

sundard operatng procedures, Plams direet

Cy questions @ your Project Matager, Karen Blakeney at (403) 755-T386.

r yzl‘ll ann Spu':hl&

*0607181.02 P O Box 30712- Charleston. SC 25417+ (803) 5568171+ Fax (807) 7661178

A Pomres om st eles maper

Ann 1 *10p _=pp_ano 111 A IHTINGIONT TN ee:an (1¥4196 .61-"TAP



CERTIFICATE OF ANALYSIS

GENERAL ENGINEERING LABORATORIES

Meeting toduy 3 reeds Wit ¢ vitsion for tomorrow.

Clime Supscrisar of Ship Bullding & Conversion

SUPSHIP-Portzmouts Detackment-Exry,
1899 North Hobson Ave,

North Chazleaton, South Caroling 29405-2106
Coniact M, Bill Hiemy
Project Deveriptiom: SUPSHIP-Portznouth Detachmnt

o NPWCH0i56 Repon Dus:  July 18, 1996 . Page 1af3
Sample ID : SPORTD0S9-3
labID : 9607181M
Manix i Sed
Dats Collected : 0771086
Dats Racaived : 0771096
Pricdty : Routina
Collector + Cllenz
Paramener Quaiifler Result DL BRI, Unhe TF Anatyst Datxe Time Bateh M
VYotatle Orgazks
BTEX - 4 ilema
Benzene u 0.00 £0.0 120 gy 60. JALD 071696 1610 B7252 1
Ettylergrae 576 500 120 ugseg 60.
Tohwene U o000 500 120 o 60,
Xyleocs (TOTAL) U 000 500 120 wficx 50,
Nuphthalens 1130 300 160 upiky 80. JAC 071756 1115 §7252 1
Exmractables Organics
Pofynuciear Aromaric Hydrocarbons » 16 tams
Acensphthens I 1450 970 1940 ugg 1.0 BPG 0716896 2227 ET16 2
Acenspinhy s U 0.00 970 1340wk 10
Aztoancens u 0.00 0 1840 upky 10
Benzo(uunthracene tH ile e o 1940 ug/ky 10
Bemo(a)pyrene U £.00 g0 1940 ogicg 148
Bezodb)uormdune ) 0.00 o1 1940 upkg 10
Btz o(ghidperyisns u %.00 970 1940 og/ky 18
Bawo(k lucrmihene u 0.00 910 1940 epkg 0
Cixysene u 0.00 g 1940 oy 19
Diberao(sblantrecena Lt} c.00 a0 1940 og/kg 18
Fooaxhes 3] oo 910 1540 up/g 10
Fluareas 3] 0.00 0 1540 ugsicy 10
Indenn({l 2 3 d)pyrers U 6o §0 1940 ugikg 10
Nxpbthalens u 0.00 970 1940 vpiy ig
Phensubyeng 510 20 1340 ugpkg 1.0
Pyrena U 0.00 70 1940 ugky 18

The following prep procedurss were performedd:

GOMS Base/Nsurra] Compounds

¥
DJ rmed o8 wereled marer

ATV AT VTI0

C\

TNE OI/1686 1500 87316 3 k:\

LR G

P OBox 30712 Charlssion. SC 29417+ (803) $56-8171s Fax (B03) 766-1178 wogayiay (e

cosEn TTYNYOR AT - 'OIND



U indicxzes that the analyte was not deteoted at « conzenirssion grestsy than the detecdon it

* indicazs thas & quality coutrol ealyte recavery is curside of ypecifisd scorproes eoaxia.

A ~d -
T B '
v, & GENERAL ENGINEERING LABORATORIES
“'5 I Meeting rodav’s rteeds witl o vAjOR for tamorrow.
., N\ -
RaTORE"
CERTIFICATE OF ANALYSIS
Client: Supervisar of Ship Buildmng & Convarsiom. d
SUPSHIP-Pextamouh, Detachmecs-Eav.
1899 North Hobson Avs.
North Chazlestan, South Caraling 36405-2108
Caneact; M. BLL Hiexy
Projmct Dascription: SUPS BIP-Poraamuth Detnchimont
oss NFWTOO196 Repart Due: July 18, 1996 - Page 20f3
Saxpls ID : SPORTD099-3
Parsmeter Qualifier Result DL RL Unla DF Analyst Daty Time Batch M
Comroepts:
A dilution was required for Valazle Qrgenics coe s o 3igh conceuradon
af merget coroponnds.
(nh-rupv Recovery Test Percent® Accepusble Limits
-Fiooeobdphseyt ME&10 742 (300-115.)
Nitroberzeng 45 MA10 0.0 Z3.0.120.}
P Twupbeyl-dl4 Ms10 T4 Q73 -128))
Bromo fucmbexons DTEX8250 131, (19.7 . 149.)
Ditromofiucromethans BTEX-8260 916 (40-124)
Toluene-df BTEX-5250 924 (334- 16))
B mmo Guoroberonns NAP-5250 131 (39.7 - 159.)
Diomsfiveremodisne NAP3S260 9.6 fan-123)
Tolacoe-dl NAPS260 924 334163,
M 2 Method Msthod-Deseripdon
Ml EPA RISD
M2 EFANZTD
M3 EPA 3550
Noax:
The qoalifiens 1 this Teport oo definsd as fallows:
T indicares precancs of enalyts & & conCenrradion iews than tha reporring limie (RLY mad greazsy than the detsction miz (DL).

GEL Laboratory Certifications

EPI Labocutory Certificatons

960718103

P O Box 30712+ Charieston. SC 294175 (303) 556-3171 « Fax (803) 766-1173
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GENERAL ENGINEERING LABORATORIES

Meetog ioday s ileed® with o viion for tomorrow.

CERTIFICATE OF ANALYSIS

Clent: Suparvisor of Skip Budding & Canversion
SUPSHIP Ponamomts Deoschremst-Eor,
1899 Norit Hotson Ave,
North Chuglesmn, South Caroline 234052106
Contact Mr. Bill Hiery
Project Descriprion: SUPSHIP-Porsmouth Detachment

o NPWCDDIo8 Repart D Tuly 18, 1596 ) Page 30of3
Sampis [D + SPORTO09S-3
GEL Laborwiory Certiflcaticos EP! Laboratory Certifications
AL - 21040 AZ - AZD514 AL . 41050 AZ . 20514
CA -2089 CT - PH-O1&9 CA . [.10732056 . CT . FH-NTS
DE-sSCo12 FL - EBT156/87254 FL. . EZ7472/87438 MS - 29417
ME . 50012 MS -10i20 NY - 11502 RI-12%
NC-233 NY -11501 SC. 10582 TN - J2534
RY-133 SC. 10120 ut. 227 VA -00111
TN- 02934 UT - 5251 WA -5 NT - 79002
YA .00151 WA -CID . PA- 68485 WY .23 :
WI - 999887790 Q
1

o sooardance with General Engineering Laboratocies
s operating procechires, Pleass direct
1y questions io your Project Manager, Kwan Blakmey wt (803) 769-T386.

Wnr 3. Craiin,
Analyscal Report §pecisliit

060718103 P O fiox 30712~ Charfeston, SC 294{7+ (803) 556-8171 = Fax (803) 766-1178
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> f % GENERAL ENGINEERING LABORATORIES

(, ,Ai)'. : Mervtng roduv's needs with a vision for romorrow,
RaTori® )

CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Conversion
SUPSHIP-Pontismouth Detachment-Env,
1899 North Hobson Ave.
North Charlesion, South Carolina 29405-2106
Contact; Mr, Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
oz NPWCDD196 Report Date:  July 29, 1996 Page 1of3
Sample D : SPORTO0107-1
Lab ID : 9607396-01
Marrix : Soil
Date Collectad 0112286
Date Received 1 U126
Prioricy : Routne
Collectar : Client
arametsr Qualifer Resuit DL RL. Uniis DF Analyst Date Time Batch M
Ctﬂe Organics
EX - 4 irems
auene 4) 0.00 1.00 200 ug/hkg 10 IGS 07/396 2328 B1670 1
Ethylbenzene U 0.00 1.00 2.00 ug/kg 1.0
Tolusne U 0.00 1.00 200 ugkg 1.0
Xylenes (TOTAL)Y U 0.00 1.00 4.00 ugkg 1.0
Nephthalene u 0.00 1.00 200 ugkg 1.0
Extractable Organics
Polynuclear Aromaic Hydrocarbons - 16 isems .
Acensphthene 4] 0.00 165 330 ugkg 1.0 BDG 07/24/96 2305 87660 2
Acensphthyiene U 0.00 165 330 ug/kg 1.0
Anthrucene u 0.00 165 330 ugikg 1.0
Benzo(s)anthracene 343 165 330 ugkg 1.0
Benzo(z)pyrene I 8 165 330 ug/kg 1.0
Benzo(b)luoranthme 413 165 330 ugkg 1.0
Benzo{ ghiperylene u 0.00 165 330 ugkg 1.0
Benzo(k)uorxnthens u 0.00 165 330 ug/kg 10
Clrysene J 294 165 330 wgkg 10
- Diberzo(ah)antiracene u 0.00 165 330 ugkg 10
Fluoranthene 1030 165 330 upkg 10
Fluorene U 0.00 165 330 ug/kg 1.0
Indeno(1.2.3c.d)pyrene U 0.00 165 330 ug/kg 10
Naphthaiene u 0.00 165 330 ugkg 10
Phenmthrene 383 163 330 ugkg 10
Pytene 617 165 330 ug/kg 10

« following prep procedures were performed:
JC/MS Base/Neutrnf Compounds TSD 07/23/56 1530 87660 3

(T N0 T

P 0 Rox 30712 » Charleston, SC 29417 » (B03) 556-8171 « Fax (803) 766-1178 »9607306-01"
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GENERAL ENGINEERING LABORATORIES
Meeting todav's needs with a vision for (omarraw.

-

CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Coavasica
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobsomn Ave.
Narth Charleston, South Carolina 29405-2106
Contact: M. Bill Hicrs

Project Descripuon: SUPSHIP-Portsmouth Detackrment
o NFWC00196 Report Date:  July 29, 1996 Page 20f3
Sample ID : SPORTO107-1

Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorobiphenyl M510 919 (30.0-115.)
Nitrobenzene~dS M610 85.1 (23.0-120.)
p-Taphenyl-dl4 Ms10 155 (373 -128.)
Bromeoducrobenzene BTEX8260 123, {59.7 - 159.)
Dibromofluoromethane BTEX-8260 116. (7140 -128.)
Toluene-48 BTEX 8260 129. (53.4-163.)
Bromofluorobenzens NAP3260 123, (59.7 -159.)

Yromo flucromethane NAP-8250 114, (74.0 - 128.)

nene-4f NAP- 8260 129, (534 -163.)
M = Method Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 1550

Notes:

The qualifiers in this repor are defined as follows:

ND indicates that the analyte was not detecied a1 a comcentration greatey than the detection Hmic

I mdicates presence of analyte a1 a concenrration less than the reporting limit (RL) and greater than the detection fimic (DL).
U indicases that the znalyte was not detected at & concentration greater than the detection limit

*® indicazes dhar & qualiry conool malyte recovery is outside of specified acoepance crieerin

GEL Laboratory Certficztions EP! Laboratory Certificstions
AL -41040 AZL - AZ0514 AL-41050 AZ - AZDS514
CA - 2089 CT - PH-0169 CA - 1102372056 CT-PH-0175

mOANTIALNT . P O Box 30712 » Charieston. SC 29417 = {803) 556-8171 - Fax (803) 766-1178

O
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GENERAL ENGINEERING LABORATORIES
Meeting today’'s needs with a vision for tomorrow.,

-

CERTIFICATE OF ANALYSIS

Clienr: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmnouth Petachment-Env.
1899 North Hobson Ave,
Narth Charleswon, South Carolina 29405-2106
Contacr Mz, Bill Hiers

Project Description: SUPSHIP-Porsmouth Detzchment
cc: NPWC00196 Report Date:  July 29, 1996 Page 3 0f3
Sample ID : SPORTO107-1

GEL Laboratory Certficadons EPI Laboratwry Certiflcations

DE - 5C012 FL - E87156/87294 FL - E87472/87458 MS - 29417

ME - 5C012 MS -10120 NY - 11502 RI- 138

NC.233 NY - 11501 5C-10582 TN - 02934

RI-135 sSC- 10120 UT-E-Z27 YA -00111

TN - 02934 UT-E-251 WA .CXIS NI - 79002

00151 WA -CI3 PA - 68485 WY -235
99887790 :

data report has been prepared and reviewed
in accordance with General Engineermg Labaratories
sundard opetanng procedures, Please direct
amy questions 1o your Project Manager, Karen Blakeney a1 (803) 769-T386.

ariiin A Cornns

Analysiéal Repont Speciatisc™

TOANTIRA Nt P O Box 30712 » Charlestorn SC 29417 » (803) 556-8171 » Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meeting todav’s needs with a vision for iomorrow,

-

CERTIFICATE OF ANALYSIS

Client:

Contact:
Project Descriprion:

Supervisor of Ship Building & Conversion
SUPSHIP-Porsmouth Detachment-Env.

1899 Nonh Hobson Ave.

North Charieston. South Carolina 29405-2106

Mr. Bill Hiers

SUPSHIP-Portsmouth Detachment

co: NPWCDO196 Report Date:  July 29, 1996 Page [ of3
Sample ID : SPORTOIOT-2
LabID :9607396-02
Mamix : Sotl
Date Collected : 07122196
Date Received 1 Q296
Prionity : Routine
Collestor 1 Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Bawch M
Voladle Organics
X -4 iterms
azene U 0.00 1.00 . 200 ugkg 1.0 JGS 07/24/96 0003 87670 |
Ethylbenzene U Q.00 1.00 200 ugkg 1.0
Totuene U 0.00 1.00 200 ugkg 1.0
Xylenes (TOTAL) u 0.00 1.00 400 ugkg 1.0
Naphthalene u 0.00 1.00 200 ugkg 1.0
Extmractable Organics
Polynuclear Aromaric Hydrocarbons « {6 tems
Acenaphthene u 0.00 165 330 ug/kg 1.0 BDG 07/24/96 2337 87660 12
Acenaphthylene u 0.00 165 330 ug/kg 1.0
Anthracene U 0.00- 165 330 ug/kg 1.0
Benzo{a)anthracene U 0.00 165 330 ug/kg 1.0
Benzo(a)pyrene U 0.00 165 330 ugkg 1.0
Benzo(b)fluoranthene J 234 165 330 ugkg 1.0
Benzo(ghi)peryiene 4] 0.00 165 330 ugkg 1.0
Benzo(k){luoranthene U 0.00 165 330 ug/kg 1.0
Chrysene u 0.00 165 330 ug/kg 1.0
Dibenzo(a h)anthracene U 0.00 165 330 ugkg 1.0
Fluoranthene ] 270 165 330 ugkg 1.0
Fluorene u 0.00 165 330 ugikg 10 .
Indeno(i.2.3-c.d)pyrene U 0.00 165 330 ue/kg 1.0
Naphthalene u e.00 165 330 uw/kg 1.0
Phenanthrens u 0.00 165 130 ueg/kg 1.0
Pyrene I 174 168 330 ugikg 1.0

t [ollowing prep procedures were performed:
/M3 Base/Neutral Compounds

TSD 07/23/96 1550 87660 3

J

AT

P O Box 30712+ Charieston. SC 29417+ (803) 356-8171 - Fax (803) 766-1178 9607396-02+
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GENERAL ENGINEERING LABORATORIES
Meeting toduy’s needs with a vision jor iomorrow,

-

CERTIFICATE OF ANALYSIS

Clienc Supervisor of Ship Building & Conversion
SUPSHIP-Porismouth Detachment-Env.
1899 North Hobson Ave,
Nonh Charleston. South Carolina 29405-21056

Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Porsmouth Detachment
co: NPWC00196 Report Date:  July 29, 1956 Page 20of3
Sample (D : SPORTO1Q7-2
Surrogate Recovery Test Percent% Acceptable Limits
—~Fluorobiphenyi M6io T7.1 (30.0-115.)
Nirobenzene-d5 M610 66.7 (23.0- 1200
p-Terphenyl-d14 M610 66.9 (37.3-128)
dromoflucrobenzene BTEX-82&0 Itl. (59.7 - 159.}
Dibromorluoromethane BTEX-8260 i0i. {(74.0- 128
luene-a8 BTEX-8250 114, (53.4-163)
] meilucrobenzene NAP-8260 1. (59.7 - [59.)
. womotlugromernane NAP-8260 101. (74.0- 128.)
tene-d8 NAP.8260 114, (53.4-163.)
M = Method Method-Descriprion
Mi EPA 8260
M2 EPA 8270
M3 EPA 1550

Notes:

The qualifiers in this reporst are defined as follows:

ND indicates that the analyte was not detected af a concentration greater than the detecdon limit

J indicates presence of analyte at a concentration iess than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detected a1 a concenuragon greater than the detection limit

® indicates thar a quality controi analyte recovery is outside of speciiied acceptance criteria

GEL Laboratory Certifications EPI Laboratory Certifications
AL - 31040 AZ - AZD514 AL -41050 AZ- AZ0S514
CA - 2089 CT - PH-0169 CA - [-1023/2056. CT - PH-0175

c

anLAAr Ama P O Rox 30712+ Charleston, SC 29417+ (803) 556-8171 « Fax (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Meering todax’s needs wirh ¢ vision for [oMmorrow, o

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charfeston, South Carviina 29405-2106

Contact: Mr. Bill Hiers
Project Desenpuon: SUPSHIP-Porsmouth Detachment
ce: NPWCDO196 Repori Daier  July 29, 1998 Page 3of3
Sample [D : SPORTOI07-2
GEL Laboratery Certficouons EPI Laboratory Certifications
DE - 5C012 FL. - EZ7156/87294 FL.- EBT472/87458 MS - 29417
ME - SCD12 MS - i0120 NY - 11502 RI- 138
NC - 233 NY - 11501 SC-10s82 TN - 02934
RI-125 SC- 10120 Ut -E-227 VA-00111
TN - 02934 UT.E-251 WA -C225 NJ - 79002
VA - 00151 WA -C23 PA - 6885 WY . 235 .
W1 - 999887790 \ ’

iata eport has been prepared and reviewed
u: accordance with General Engineenng [aboratories
standard operaung procedures. Please direct
any questions to your Project Manager, Karen Blakeney 2t (303) 769-7386.

!‘l_h-n:u—u'l‘c\_,t_uu

ra) ™ 7
Analyogyl Repod Speciatist <

P A Any 10712« Charlestor. SC 29417« (803) 556-8171 « Fax (303} 766-1178



ﬂ % GENERAL ENGINEERING LABORATORIES
' - o Meeting toduay's needs with o Vision for romarrow.,

N .
Tiromiy

CERTIFICATE OF ANALYSIS

Client: Supervisor of Ship Building & Conversion ‘
SUPSHIP-Portsmourth Detachment-Env.
1899 North Hobson Ave.
Narth Charlesion, Sguth Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descripdon: SUPSHIP-Portsmouth Defachment
=t NPWC00196 Report Date:  July 29, 1996 = Pege 1 of3
Sample [ : SPORT0107-3
LabiID : 9607396-03
Mamix : Soil
Date Collectad OT2R6
Date Receivad ipfpslrl
Priornity : Routine
Coliecwor : Cliem
‘(y.etzr Qualifier Result DL Ri. Upiwm DF Analyst Date Tilme Baich M
; Organics
[P 77T
Benzene U 0.00 10.0 200 ugkg 10. IGS 072456 0038 87570 1
Ethylbenzene 405 100 200 vgkg 10.
Toluene 372 109 200 ugikg 10.
Xylenes (TOTAL) 24 100 200 ugikg 10.
Naphthalene 127 100 200 ughg 10.
Extractable Organics
Polynuclear Aromasic Hydrocarbons - 16 items
Acenspithene u 0.00 166 332 ugkg 10 BDG 0772506 0010 87660 2
Acenaphtyiene u 0.00 166 332 ugkg 1.0
Anthracene U 0.00 166 332 ug/ky 1.0
Benzols)anthracene U 0.00 156 332 uphke 1.0
Benzo(a)pyrene u 0.00 166 332 ugikg 1.0
Benzo(b)huoranthene u 0.00 166 332 up/kg 1.0 -
Benzo(ghi)perylene u 0.00 166 332 up/kg 1.0
Benzo(k)fluoramthene u 0.00 186 332 ugkg 1.0
Clrysene U 0.00 166 332 uwehkg 10
Dibenzo{a h)anthracene U 0.00 166 332 up/kg 1.0
Fluotanthene U 0.00 165 332 upkg 1.0
Fluerene u 0.00 166 332 up/kg 1.0
Indena(1.2 3-c.d)pyrene U 0.00 166 332 uy 1.0
Nephthalene U 0.00 166 332 ugky 1.0
Phenanthrene U 0.00 166 332 uweikyg 1.0
Pyrene U 0.00 166 332 ug/kg 1.0

‘be following prep procedures were performed:
GC/MS Base/Neutral Compounds TSD 07/2386 1530 87660 3

I EmmE

T Theslecron, S3C 29417 - (803) 556-81 71 » Fax (803) 7661178 »9407396-03" ‘

Fhve Airma B ) Mags 2 o owa «Mm.;.4.....4......"'””4.!1“!-'-H-mﬁuonm
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E GENERAL ENGINEERING LABORATORIES
i - Meeting 1oday s needs widlt « vision for morrmw.
s
TATORW
CERTIFICATE OF ANALYSIS
Clien: Supexvisor of Ship Building & Conversian !
SUPSHIP-Portsmouth Detachmens-Env.
1899 North Hobson Ave,
North Charleston, South Caroling 29405-2106
Coniacy: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
e NPWCD0196 Repori Date:  July 29, 1996 Page 20f3
Sample D : SPORTD107-3
Parametar Qualifier Resuit DL RL Units DF Analyst Dute Tlme Batch M
Comments:
A dilution was required for Volable Organics due to & high concentranon
af hydrocarbons. As a resuit, the delection limis 2re cievaied,
rrogate Recovery Test Percent % Acceptable Limits
—-Fluorobiphenyl Me10 s (30.0-115.)
Nimobenzene-dS Mé10 231 (DD -120)
p-Taphenyl-d14 M610 610 (373 - 128.)
Bromoflucrobenzene BTEX 8260 123. (59.7 - 159.)
Dibromofltaromethane BTEX-3250 115, (740 - 128))
Toluene-d8 BTEX-8260 124. (534 -163.)
Bromofluorobenzene NAP-3250 3. (59.7 - 159,
Dibremofwaromethane NAP-8250 115, (74.0-128.)
Toluene.d8 NAP-8260 124, {53.4-163)
M = Method Method-Desctipdon
Mi EPA 8260
M2 EPA 8270
M3 EPA 3550
Notes

The qualifiers in this report are defined as follows:
ND ipdicates that the analyte wes not detected a1 8 concenmrarion greater then the detectan Limit,
Jindicates presence of malyte af & conceagation 12ss than the reporting limit (RL) and greaser than the datection limit (DL).
U indicates that the snalyte was not detected a1 2 concengragion greater than the detection limir.
* indicates that a quality conwol analyts recovery is ounide of specified accepance criterin.

GEL Laboratwory Certifications

EPI Laborawory Certifications

"o~ Charaston, SC 29417 « (803) 556-8171  Fax (803) 766-1178



GENERAL ENGINEERING LABORATORIES

Meerme today's needs with a vesion tor fomorrow,

CERTIFICATE OF ANALYSIS

Clienz Supervisor of Ship Building & Conversion .
SUPSHIP-Porusmouth Detachment-Env,
1899 North Hobson Ave.
Narth Charleston, South Carolina 29403-2106
Contact: Mr. Bill Hiers

Project Descripdon: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date: July 29, 1996 Page 30of 3
Sample ID : SPORT0107-3

GEL Laboratory Certifications EPI Laboratory Certificadions
AL -41040 AZ - AZD514 AL - 41050 AZ - AZ0514
CA - 2089 CT - PH-0169 CA - 1102372056 CT - PH-0175
DE-5CD12 FL - EB7156/87294 FIL - EB7472/87458 MS -29417
ME - 5C012 MS - 10120 NY - 11502 RI- 138
NC-223 NY -11501 SC- 10582 TN - 02934

- 135 SC-10120 UT - E-227 YA -00111

02934 UT - E-251 WA -C225 NJ - 79002
== 00151 WA -C223 PA - 68435 WV .235
- 999887790

This data report has been prepared and reviewed

m accordance with General Engineering Labaratories

standard operanng procedcures. Please direct

any questions w0 your Project Manager, Karen Blakeney at (803) 765-7386,

Analyiddl Report $pecialist

C

*~9607396.03* P O Box 30712 » Charleston. SC 29417 « (803) 556-8171 » Fax (803) 766-1173



-

GENERAL ENGINEERING LABORATORIES

-Meetring toduyv s needs with u vision [or fomorrow,

CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Conversion !
SUPSHIP-Ponsmouth Detachment-Env,
1899 North Hobson Ave.
North Charlesion, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachment
cc: NEWCO0196 Dazs: July 29, 1996 Page 10f3
Sample [D : SPORTO1074
Lab D : 960739604
Marrix : Sail -
Date Collected : 07296
Date Received 1 017296
Priority + Routine
Collector : Client
Parameter Qualifler Resuit DL RL Units DF Analyst Date Tlme Batch M
Voiatlle Organics O
“TEX -4 gems ’
oz u 0.00 1.00 200 ug/kg 1.0 JGS 0772496 0113 87670 1
Etylbenzene U 0.00 1.00 200 ugkg 1.0
Toluene U 0.00 1.00 200 ugkg 1.0
Xylenes (TOTAL) u 0.00 1.00 400 ughg 1.0
Nuphthalene J 1.16 1.00 200 ugkg 1.0
Extractable Organics
Polynuclear Aromaic Hydrocarbons - 16 itons
Acenaphthene U 0.00 165 330 up/kg 1.0 BDG 07/25/96 0042 B7660 2
Acensphtiylene U 0.00 165 330 ugig 1.0
Anthracens u 0.00 165 330 ug/kg p L)
Benzo(a)anthracene U 0.00 165 330 ug/kg 10
Benzo(s)pyrene 0] 0.00 165 330 ug/kg 10
Benzo(b)fluoranthene U 0.00 165 330 ug/ikg 10
Bazo(ghi)perylene U 0.00 165 330 uwgpikg 1.0
Benzodk )hioranthene U 0.00 165 330 uwekg 1.0
Chrysene U 0.00 165 330 ug/kg 10
Dibenzo(ah)antracens u 0.00 165 330 uwekg 1.0
Flucranthene U 0.00 165 330 ugkg 10
Fhirene U 0.00 183 330 ugkg 10,
Indeno(1,2.3<.d)pyrene u 0.00 165 330 uvgikg 10
Nephthalene U 0.00 165 330 ugkg 1.0
Phenungizene U 0,00 165 330 ugkg 1.0
Pyrene U 0.00 165 330 ugkg 1.0

¢ following prep procedures were performed:

CMS Base/Neural Compounds

®,

TSD 07/23/96 1530 87650 3

(IR G DEA Ve R

P O Rax 10717 » Charleston. SC 29417 « (803) 556-8171 » Fax (803) 766-1178 *9607396-04*
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7 % GENERAL ENGINEERING LABORATORIES
- _f - - Mewiine toduy's needs with a vision jor iomorrowe.
RATORVE” )
CERTIFICATE OF ANALYSIS
Client: Supexvisar of Ship Building & Conversion y
SUPSHIP-Portsmouth Detachment-Env, ‘
1899 North Hobsen Ave.
North Charlestwon, South Carolina 29405-2106
Conract Mr. Bill Hiers
Project Descripdon: SUPSHIP-Porsmouth Detachment
cc: NPWCDO196 Repory Date;  July 29, 1956 - Page 20of 3
Sampie [D : SPORTO1074
Surrogate Recovery Test Percent%® Acceptable Limirs
2-Fluorobiphenyl M610 932 @0.0-115)
Nimobenzene 45 M610 84.8 (23.0-120.)
p-Terphenyi-dl4 Ms10 7 (373-128.)
Bromofluorobenzene BTEX-3260 132, (59.7 - 159.)
Dibromofluoromediane BTEX. 2250 116. (740-128)
tene -8 BTEX-§260 139, (534-163.)
wilucrobenzane NAP-£260 132, (59.7 - 159.)
mofluoromethane NAP-8250 1186, (74.0-128.)
uene-d8 NAP-8260 139. (534 -163.)
M = Method Method-Descripton
M1 EPA 3280
M2 EPA 8270
M3 EPA 3550

Nowes

The gualifiers in this report are defined as follows:

ND indicates that the analyte was not detecied af 4 concentration greater thm the detection limit

J ndicates presence of analyte &1 2 concentration less than the reportng hmit (RL) and greater than the detectiom limit (DL).
U indicates that the analyre was pot detected ar a concentration greater than the detection limit.

* indicares that a quality conrrol analyte recovery is outside of specified acceptance crieria.

GEL Laboratory Certifications EPI Laboratory Certfications
AL - 41040 AZ- AZO514 AL -41050 AZ . A70514
CA - 2089 CT - PH-0169 CA - 1102372056 CT-PH-0175

C

SQANTIOR ™
Tt mmmtem e eieen € 704174 (803 SSA-B17] ¢ Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meenng todav’s needs with o vixion jor tomnrrow.

CERTIFICATE OF ANALYSIS

Client Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobsan Ave.
North Charleson, South Carolina 29405-2106
Contacr Mr. Bill Hiers

Project Descripaion: SUPSHIP-Porusmouth Dewachment
cc: NPWCDO0196 Repont Date:  July 29, 1996 Page 30of3
Sampie [D : SPORTO167-4
GEL Laboratory Certificatons EPI Laborawry Certifications
DE - 5C012 FL - EB7156/37294 FL - ES74TLB7458 MS - 29417
ME - SCDI12 MS-10120 NY - 11502 RI. 138
NC-233 NY -11501 SC - 10582 TN - 02934
RI- 135 SC - 10120 UT.E-227 VA -00111
TN - 02934 UT - E-251 WA -C225 NI-75002
VA -00151 WA -C23 PA - 68-485 WY - 235
WY . 999887790

Jata 1epott has been prepered and reviewed
I accordance with General Engineering Laboratories
siandard operaning procediures, Please direct
any questons w your Project Manager, Karen Blakeney at (803) 769-T386.

lonian ¥ . G

Analyticdl Report Specialist =

TN s 0L Mhadesinn, SC 29417 « (B03) 556-8171 « Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meeting toduy’s needs with a vision for [omorrow,

ATORET )
CERTIFICATE OF ANALYSIS
Clienr: Superviser of Ship Building & Conversion ‘
SUPSHIP-Ponsmouth Detschment-Env.
1899 North Hobson Ave.
North Charfesion, South Cayolina 29405-2106
Contact: M. Bill Hiers
Project Description: SUPSHIP-Portsiouth Detachment
& NPWCD0196 Report Daie:  July 29, 1996 Page iof3
Sarmple [D : SPORTD107-5
Lab ID : 960739605
Marrix : Soil
Date Collected : 012296
Date Received 1012296
Prioricy : Routine
Collecwor : Clent
~umeter Qualifler Result DL RL Units DF Anrnsiver Date Tlme Barch M
Cﬂ) e Orgavics
X -4 iiems
—azene u 0.00 100 200 ugkg 10. JGS 0772496 0147 87670 1
Ethylbenzene u 980 10.0 200 ugkg 10.
Toluene u 0.00 10.0 200 ugkg 10.
Xylenes (TOTAL) U 0.00 10.0 200 ugfkg 10.
Naphthalene 214 10.0 200 ughg 10.
Exmractable Organics
Polynuclear Aromaric Hydrocarbons - |6 items
Acensphthene J 38 165 330 ug/kg 1.0 BDG 07/25/96 0114 87650 2
Acensphthylene U 0.00 165 330 ugke 1.0
Anthracene J 800 165 330 uwpkg 1.0
Benzo(a)anthracene u 0.00 165 330 uvgkg 1.0
Benzo(s)pyrene u 0.00 165 330 ugkg 1.0
Benzo(b)flucranthene u 0.00 165 330 ughkg 19
Benzo(ghi)perylene U 0.00 165 330 ugkg 1.0
Benzo(X)fuoranthene U 0.00 165 330 upkg 1.0
Chrysene u 0.00 165 330 ugkg 10
Dibenzo(ah)anthracene U 0.00 165 330 ugkg 10
Fluormchene U 0.00 165 330 ugkg 10
Fluorens ¥ 000 165 330 wekg 10
Indeno(1.2 3¢ dipyrens U 0.00 165 330 ughkg 10
Naphialens u 0.00 168 330 ugkg 1.0
Pbenmthrene 805 165 330 ug/kg 1.0
Pyrens ] 4 165 130 uwikg 1.0

~—

be following prep procedures were performed:
GC/MS Base/Newral Compounds

TSD 07/23/96 1530 87660 3

AT

3) 556-8171 « Fax (803} 766-1178
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GENERAL ENGINEERING LABORATORIES

Meerine today s needs with ¢ vision for tomorrow.,

‘)

CERTIFICATE OF ANALYSIS

Clienr Supervisor of Ship Building & Conversion '
SUPSHIP-Ponsmouth Detachment-Eny.,
1899 North Hobson Ave.
North Charleswon, South Caroiina 29405-2106
Contact Mr. Bill Hiers
Project Description: SUPSHIP-Porismouth Detachment
cc: NPWC00196 Report Date:  July 29, 1596 Page 20of3
Sampie D : SPORT0107-§
Parameter Qualifier Resuit DL RL Units DF Anajyst Date Time Batch M

Comments;
A dilution was required for Yolatle Organics due o a high concentrasion
of hydrocarbons. As a resuii, the getection limirs ars slevarad

Surrogate Recovery Test Percent® Acceptable Limits Q
Tuorobiphenyl Mé610 955 30.0-115)

- «itrobenzene-dS Ms10 899 (23.0-120.)

p-Tarphenyl-dl4 M610 593 373-1280)

Bromoflucrobenizene BTEX-8260 120. (59.7 - 159.)

Dibremoflucromethans BTEX-82560 108. (74.0-128.)

Tolueme-d8 BRTEX-8260 121, (534 -163)

Bremoiluorobenzene NAP.8250 120. (59.7-159)

Dibromoflucromethans NAP-8260 108. (74.0 - 128.)

Toluze-dg NAP-8260 121, (534-163.)

M =Methed Method-Description

M1 EPA §260

M2 EPA 8270

M3 EPA 3550

Nors

The qualifiers m this report are defined as follows:

ND indicates that the enalyte was not detected at a concentation greater than the detection limit

J indicaies presence of analyte at a concenrasion jess than the reporting limit (RL) and greazer than the detecticn kmit (DL).
U indicates that the analyte was not detected af a concenranion greater than the detection lmit

* indicates that & quality conmol analyte recovery is outside of specified acoeptance criterin.

~L Laboratory Certfications EFT Laboratory Cerdfications b

s L AATIA L Mladaeran SO 0417 « (803 556-8171 - Fax (803) T66-1173



D\ E.\’r;f\
2 £ '
(‘ i Z GENERAL ENGINEERING LABORATORIES
- Meeung toduv’s needs with o viSion [or tomorrow.
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CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.,
1899 North Hobson Ave,
North Charlesron, Soudh Caroling 29405-2106
Comacts Mr. Bill Hiers
Project Descripuion: SUPSHIP-Portstnouth Detachment

oc: NPWCOG196 Report Date:  July 29, 1996 Page 30of3
Sample ID : SPORTO107-5
GEL Laboratory Cerdficadons EPf Laboratory Cerrifications
AL, - 21040 AZ - AZDS14 AL - 41050 AZ - AZDS14
CA - 2089 CT - PH-0169 CA -1-1023/2056 CT - PH-D175
DE - $C012 FL - EB7156/87294 FL - E37472/87458 MS - 29417
ME - 5Cp12 MS - 10120 NY -11502 RI - 138
P33 NY - 11501 5C - 10582 TN - 02934
5 sC-10120 UT-&-227 YA -00L11
02934 UT - E-251 W& -5 NT - 79002
00151 WA -CI23 PA - 68-485 WY -1235
wi - 999887790

This daza report has been prepared and reviewed

I accordance with Genersl Engineermg Laboraiories

standard operanng procedures, Please direct

any quescions 1o your Project Mansger, Karen Blakensy at (803) 769-T386.

Yo 3. Cons

Am.lyunl R:pu‘:t Speculw. v

TTTT Checlecrnn SC 29417 « (803) 556-8171 « Fax (B03) 766-1178
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- o Meerine tadav’'s needs with a viston fac inmorrow.
<
I TORVET
CERTIFICATE OF ANALYSIS
Client Supervisor of Ship Building & Conversion
SUPSHIP-Porzmouth Detachmene-Eny.
1899 North Hobson Ave.
North Chardeston, South Carolina 25405-2106
Contacr Mz, Bill Hiers
Project Description: SUPSHIP-Portsmeuth Dewachunent
o NPWCD0196 Report Date:  July 29, 1956 - Page 10f3
Saxpie D : SPORTO107-6
LabID : 96073956-06
Mamix : Soil
Date Collectad L 072296
Dite Received 1 0772296
Priority : Routine
Collector : Client
T \eter Qualiifler Result DL RL Units DF Aznsiyst Date Time Batwch M
b 2 Organics
BTEX -4 items
Benzene u Q.00 1.00 200 ugksg 1.0 JGS 07724096 0222 87670 1
Ethylbenzene U 0.00 1.00 200 ugkg 1.0
Toluene U 0.00 1.00 200 ugkg 10
Xylenes (TOTAL) U 0.00 1.00 400 ugkg 1.0
Nepbthalene U 0.950 1.00 200 ugkg 1.0
Extractable Orgunics
Polynuclear Aromasic Hydrocarbons - [6 items
Acsnsphthene u 0.00 165 330 uglkg 1.0 BDG 07/25/96 0147 E7560 2
Acenspiufylene U 0.00 165 330 ugkg 1.0
Anthracene u Q.00 163 330 ughg 1.0
Benzo{ajantbracene u £.00 185 330 ugkg 1.5
Benzo{aypyrens U 0.00 165 330 ugpkg 1.0
Benza(b)ucrenthene U 0.00 165 330 ugyg 1.0
Bearo{ ghi Jpery lene U 000 165 330 ugkg 1.0
Benzro(k)fluoranthens U 0.00 165 330 uwgkg 10
Chrvsene U 0.00 165 330 uwpkg 1.0
Dibenzo{s hlantracene u 0.00 165 330 upkg 1.0
Fluoranthene u 0.00 165 30 ug/g 10
Fluspene u 0.00 165 130 upikg 1.0
Indeno(1.2 3¢ djpyrene U 0.00 163 33 agkg i
Nuphthaiene u 0.00 165 330 upkg 1.0
Phenamthrene U 0.00 1685 330 ughkg 1.0
Pyrene u ¢.00 165 330 upkg 1.0
e following prep procedures were performed: \ |
GC/MS Base/Neutral Compounds TSD O7/23/56 1530 87680 o
. i
[ TR0
}) 5$56-8171 « Fax (B03) 766~1178 *06(07395-06%
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G E GENERAL ENGINEERING LABORATORIES
{ e Z Meeting today's needs with a vision for lomorriny,
R4 TOR\*E’;"\

CERTIFICATE OF ANALYSIS

Client: Supervisor of

Ship Building & Conversion

SUPSHIP-Portsmouth Detachrment-Eny.
1899 North Hobson Ave.

Nenh Charleson, South Carolina 29405-2106

Contact: Mer. Bill Hisrs

Project Description: SUPSHIP-Portsmouth Detachment
ez NPWC0G196 Report Dasr July 29, 1996 Page 20f3
Sample [D : SPORT0107-6
Surrogawe Recovery Test Percent® Acceptable Limits
2-Fluorobipheayl M610 913 (30.0 - 115)
Nirobenzene-ds M610 85.0 (23.0-120.)
p-Terphenyl-d14 Mé610 4 @73.128)
Bromoductobenzene BTEX-8260 119. (59.7 - 159))
moflucromethane BTEX-8260 108. {740-1283
enc~d8 BTEX-3260 12 (53.4 - 163)
flucrobenzene NAP-8260 119. (59.7 - 159.)
‘nomoflugromethans NAP-8250 108. (74.0 - 128
.olucne-d8 NAP-8250 1. (53.4-163%)
M = Method Method-Description
M1 EPA 8250
M2 EPA 8270
M3 EPA 3550
Notes:

The qualifiers m this report are defined as follows;

ND mdicates tha the analyte was not detected at 2 concenmation greaser than the detection limit.
] indicates presence of snalyte at 2 concenmution less than the reporting limit (RL) and grester than the detsction limit (DL).
U indicazes that the analyte was not detected af 2 concentration grealer thea the detection Limit.
* indicates that a qualiry conrol analyte recovery is outside of specifiad acceptance criteria,

GEL Laboratory Cerfifications EFI Laboratory Certifications
AL - 41040 AZ - AZ0514 AL - 41050 AT - AZDS14
CA -2089 CT - PH-0169 CA - 1-1023/2056 CT - PH-0175

C

=t = €041 T e (RO 556-8171 « Fax (803) 7661178



GENERAL ENGINEERING LABORATORIES

- &= Meeting today s needs with u vision for romorrow.
L=
4 TORYY -
CERTIFICATE OF ANALYSIS
Client: Supervisar of Ship Building & Convesrsian

SUPSHIP-Portsmouth Detachment-Env,

1899 North Hobson Ave.

North Charleswon, South Carolina 29405-2106

Contacr: Mr. Bill Hiers
Project Description: SUPSHIP-Potistnouvth Detachment
ce: NPWCD0196 Report Date:  July 29, 1996 Page 30of3
Sampie ID : SPORTO107-6

GEL Laborarory Certdfications EPI Laboratory Certiflcations
DE - 5C012 FL - ES7156/87294 FL - ER7472/87453 MS -29417
ME - 5C012 MS - 10120 NY -11502 RI-138
NC.233 NY -11501 SC - 10582 TN - 02934
RI-135 SC - 10120 ur.e.n7 VA -00111
TN - 02934 UT - E-251 WA -C225 NI - 79002
VA -00151 WA -CXI13 PA - 68485 WY -.235
WI . 9998877950

- data report has been prepared and reviewed
n acoordance with General Enginecting Laboratories
standard operatng procedures. Please direct
ary quesuons W your Project Manager, Karen Blakeney ar (803) 769-7386,

Yiin %

AnalyticalReport Specialist

(8]

T - e 01T L (R0 $56-8171 ¢ Fax (803) 766-1178
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Charleston, South Ca ﬁ
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Attachment III

Certificate of Disposal (tank)
Disposal Manifest No. 13119 (so1l)



UST Certificate of Dis

CONTRACTOR

Supervisor of Shipbuilding, Conversion and Repair, USN
Portsmouth, VA
Environmentat Detachment Charleston

1899 North Hobson Avenue
North Charleston 29405-2106
Telephone (803) 743-6482

TANK ID & LOCATION

UST 02-241-001, BLDG 241, Naval Base Charleston, N. Charleston, SC

DISPOSAL LOCATION

Bldg. 1601 Tank Cleaning K.}
& Disposal Area
Charleston Navai Complex

TYPE OF TANK SIZE (GAL)

Fue! Qil 6,000 gal.

The tank was cut open on both ends, cleaned with a steam cleaner, and
disposed of at the [ocal municipal landfill.

DISPOSAL CERTIFICATION

| certify that the above tank has been properly cleaned and disposed of.

O NN, 1o/al /4L

(Name) " (Ddte) \..r
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Form Acproved. OMB No. 20500039 Exvires 9.30.96

',. Ry e R - e L T ‘
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| Robbie D. Wood | AL LI OOl 8 71 11 3 8l 8] 9 1[0D. Transporter's Phone  205-74é~8440 .- -
| 7. Transponier 2 Company Name 8 US EPA 1D Numper E. State Transporter's iD
I I [ T O T N IR SO B F. Transporter's Phone
‘ 9, Designaled Facility Name and Site Address 10. US EPA ID Numoer G. State Facility's 1D
' Chem-Met Services ~
i 18550 Allen Rd H. Facility’s Phone " ]
I Wyandotte. M| 48192 M OO g erors sl fol 4 113-282-825¢ i
11. US DOT Descripuen rincluaing Proper Shioping MName, Hazard Class. and ! 12. Conra||ners| TE,_;. [ J:;t k- n.;a.s:e
: HM 1D NUMBER). i No. Tvoe! Quarury  WwWaol N
N : 4 : [
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GEOLOGIC BORING LOGS

CTO 0097



TRWJEL ) YD,

0JECT NAME:

e 2om ©

BORING

LOG

M ICAT AMLIRAnDCO.

DRILLING COMPANY: o 7ze o Lo

GEOLOGIST.

Page _[_of L

BORING NUMBER: Z / B4

NATE:
L

WA YEE
bt d F

—r

Remarks:

Background (ppm):

DRILLING RIG: G Stvokbprovse PRILLER: Lardy Brast
MATERIAL DESCRIPTION PICVED Reading ippm)
Sample]| Dep| Blows | | Sampie | Lithology : U
Ne. | (FL3 ¢ or |Recovery| Chengs Sol) s
md | o RO ] [DeptWFL|  Beneiry/ c = h
Type o Run % | Ssmple ! Consiatanc Remarks
Qe | Ne Length . r:".d ¥y Coior Materis! Classification ? ; g ¥ !
irrteryed n::t
Hardniss
{ ,-"/ 2 ”ﬂSDI’M ( & .
2z ,’/ Wl v !’ﬁ-!'l /ﬂrljﬂ"/(f.-‘_. A'.:_J C,é.--a b
oS ik Y v greS Sk Edha T
3| 7
e 1
41711 _16{‘- RISECHIBEEE
s |1 7
A
11 .~ 44
Lol bl bt oDl
v —A Y : [SLbiv ALLLY S it n
o ¥ el '}? l\ ok -,SI ”‘1'} 2 lcib! madecqlr/y SH, £ 2 pe~
‘ 91~ ~ dthe | siby clay sofL /54 cled
| ~ F
1 A > \kamy/red  cuadu Cled mrodestily shler USlope~
17 ¥ p
1|7 2-57:.;1 oo 9“"‘"“‘1?4_
[
pd Eos
//‘
e
pad
e
-
/‘/
v
rock corng, enter rock brokeness
** Inclute morwior reading In § foot Intervaly @ boreholn  incranse reading fraquenty # stavated reponss 18ad Driliing Area

Converted to Weil. Yes

e e—

Mo

Well I.D. #:




BORING LOG Page _of
PROJECT NAME: 2one £ _BORINGNUMBER: (A~ <2 |32
PROJECT NUMBER. DATE: & 2 as
DRILLING COMPANY: Colvmbig GEOLOGIST: e
DRILLING RIG: S et proba DRILLER: Rangly Erany
MATERIAL DESCRIPTION PIDEID Asading (pem}
Sample] Depth | Blows i | Sampls | Litholagy : u
Ho. (FL) o |Recovary] Chamga L VY] s .
wd | or RQOD i |{OwINFL] penwityf c et 5
Typeod Mun | (% | Sample 1 | conststanc Remarks } g
ROO | No Leagh | or Color Materisl Classification 3 g g
Herdmess
e 2" cispha (€
. WA .
21 V' G il e vel /S e Lry
e
3o 6" si ”"qﬁcmc; o|o
s | F 712N b6 silby clay reomerh SoFL
= ’ - foo| ©
= (oGgrSe Sem ol
G dkgr| candy clay <soft
- 4
i k" 1 f{—q cé,q <ol _
i4s 2| Yy /- J/ 5_-,:,54__:_/:,‘, ] Molsk
al / ‘;,é dl':.‘?, S.I/IL‘}f C{jc‘_(_{ (e G
= ofi'ce /%)
L o e Setvig
b | 120 P A2 »
e &3
e
7
L
e
e
/
* When rock conng, enier rock brokeness
** Include menitor reading in 6 fool miervals @ borehole  Increase teading fraquency f elnvaled reporisa resd Drilling Area
Remarks: Background {ppm)’

Converted 1o Well,

Yes

Mo

———

Well LD #




Page of

BORING LOG
BORING NUMBER: CNC’B¢$3

Zore

‘ IJECT NAME:

rnuJeCT NUMoER: DATE: o T Sq
DRILLING COMPANY: e lo o~ boe __ GEOLOGIST:
MATERIAL DESCRIPTION PIOVFIL! Reading (ppm)
Sample| Depth | Blows [ | Sample | Litholagy ' 1]
No. | [FL) 5 ar |Recovery| Change Soll s
ard or RQOD J {OptWFL|  Denaityl c = L 5
Trpeod Mon | [0 | Sempie| 3 [cComsimenc Remarks ; H
RAD | Ne Length [ or y |Coiof Materts! Classiication s g
Scraanad or . 5 g
irterysl Rock
Hardnase
- 1]
- 2T sephalt
ol (.2 & ‘\h’; ---@L{fg' ) 304
-~ Ao e
e 2 I .
y d 74 dﬁ,gr H’h Claw sl
/ Y 5] O(M pehdd. ooq¥®° | |2

ALY

p—oigE

1

"DMF

7 Y T T

S|P (SR [ LV R~
\‘\\

N, \\ \

\

\ \

NANN

* ¥yhen rock conng, enler rock brokeneas
“* Include monitor teading in 6 foot imervals @@ borehole Increasa 1eading fraquency ¥ =irvated teponss raad
Remarks:

Drilling Area

Background (ppm): :

Canverted 1o Well. Yes MNo Welli D. #:




Remarks

Background {ppm):

BORING LOG Page __of
PROJECT NAME: e [ BORING NUMBER: (A€ 2 | iR @Y ’
PRQJECT NUMBER: DATE: & 2 a9
DRILLING COMPANY': [ PS Lt_)c GEQOLOGIST:
DORILLING RIG; ﬁﬂ) baﬁ)fb‘: - DRILLER ﬁﬂ Al @1—5‘ 2
MATERIAL DESCRIPTION " PIDIFID Reading lppen)
Sampie| Qepth | Blows [ | Samplie | Lithology . u
No. | (FL} o1 |Recovery| Changs Soll s
and or ROO I {DeptWFL|  Denmity! C = 4 h
Typeo] Run | (%) |Sempte| ) |comsistenc Remarks i i
RQD | No Length | or y |Color Materiat Classification 8 ! !
Screane or .
Immdd Rock
Hardnene
L Seurdd dry
Z /; Fill Jom ”",/fa v 2r4
S @A—L/ clay
VAR Al EY,
o [{
INE 6" glrau,l
A Cqof—r— 1" Gheo sand A .
27 &
3|~ | |.5/q bl |67 “?rau.d [Mee P ghrénj pet. adpr S8 Perm e
41~ Bif | grawe| ' V. $freng oda,
- =
o] ~ Qpptacs 1o e prodect 5 PBP + Frm
l ) rr ’I-f—‘-d';ﬁprcf_
L
yd &e
7
~
~
e
pd
./'//
//’
~ 9
e
* ¥yhen rock conng, enter rock broeness
** inclucte menitor reading In 6 ool intervals (@ borehole  Encraase reading fraquency f slevates reponse raad Drilling Area

Converted to Well. Yes

Mo

Well 1O, #.




BORING LOG Page __of __

OJECT NAME: Zonra € BORING NUMBER: (N2 | K &5
rROJECT NUMBER! DATE: L 3 S¢g
DRILLING COMPANY: Coln b e GEOLOGIST:
DRILLING RIG: St pro e DRILLER: (Ripmd o1 LV oot
MATERIAL DESCRIPTION PIOFID Reading lppm)
Sample| Depth| Blows ! | Sample | Lithatogy : 4]
Wa. | (FL] 5" or  |Recovery| Changs o0 s
ad | or ROO i |iDepwEl] paneityr c 3l k
Typeod Mun [ (% | Ssmple 1 | consistenc Remarks
moo | No. Length . o . r  [Color Material Classification s } !
Interysl l:rct
Hurdness
- 7.
{lbr| inu - Ane clre
_‘/ For f".f
P

//‘
|y o
e L. Aae Con re
V
/' £.9 k’
| Ay sk_|2° Greue/ / ke aspA "}} !95?:«3-3 odok

NS SR e R D A N Y ol

el L ' 70

\\\
Slk

* When rock conng, enter rock brokeness
** Inclurte monitor reading In § fool intervals @ borehale  Incraasa 1eading fraquency if alevated reponse read Dritling Area
Remarks: Background (ppm):

Converted to Well. Yes Mo Well 1.D. #.

—




BORING LOG Page __of __
PROJECT NAME: Bone BORING NUMBER: (¢ 2.1 R 6

PROJECT NUMBER: DATE: e 3 o5
DRILLING COMPANY: TN P GEOLOGIST;

DRILLING RIG: Sy atv prebas DRILLER: Eendy, Rrigrd

MATERIAL DESCRIPTION ) PIOSFIO Apenfing tprm)
Sampie] Oopth [ BMews ! | Sample | Lithaiagy ’ )
m | Tl : ,
o I e e B el Mt | 11
worval .:. * !
Hardnoos
[ - bl | Ane card dry
v ,./ '
AR
||y b, (6" silty ¢y |, 3
< / ! ‘
LL- be| Si ”“F SCiangd
Jy .~
AV bl |2 gardy (g proisy |
4~ ’
{ bk-rl.‘:r- Mised 4{4 ¢net s [moiSt
(L~ il A've Seaet
L1 - / I
’-; // 12.773
lyl ~~
151 .~
71~
4
21 ‘
27/.,‘//
12
2.
% '
6] . a
1% @"‘9‘2’
* When rock corng, ener rock brokeness
** inchute monidor :0ading In B lool intervals @) bocehole  Incraata (ending raquancy # winvalad teponse resd Driting Area
Remarks: Background (ppm):

Converted to Well, Yes No Well LD, »




Page | of | _

‘ lemarks:

BORING LOG
PROJECT NAME: BORING NUMBER: (AW C 21 Ra F
ROJECT NUMBER: DATE: 2 £ Gq
RILLING COMPANY: (_ ae [ b o GEOLOGIST:
DRILLING RIG: e L DRILLER: B ennd o S e
RIAL DESCRIPTION ~ PIOFID Reading (ppm)
Sampis| Dapth | Blows /! | Sampie | Lithalogy [ 3358 {ggg FoatreT T Mﬁq 1 u A iy
No, | {Ft) | & or |Recovery| Change 2] ;" : A sl o
and or RQD ! {Deptiurt |70k 3 Tz i c R K
E R I el CE | Remano
Screenwd [ ¥ ] ] *
Interval U . , !
! B olr Y
2 iaé,- s/ “:‘:}f C.{C.r-{ f/’{/‘%fﬁ;{ 27020 2
3 / \= “1 ] I
| g PR 2T v £
l/ S /(-:,r. (/éorc?_f“mc/ VY do Yo
,A & LA §:'/t"§; r/a? / /
* ] / /
6 S 5%y ' Iy v P
? = =43 f"./lL'LI/ f_r/q_;? i & sca [N S Ler
- fo 77 / ! /
Sy oo ] v ! ?{
/2 ?gfy o. 51%::1 C /a—:q
/3 éja / 5:')9%{ ¢ fen [
/¢ _ [
/5 / 0[ PIA Qﬂ‘w{? 4[44? l’
1| "y 7
/
* When rock coring, nter rock brokeness, .
™ Include monitar reading in 6 foot intervals @ borehola. Increase reading frequency i elevated reponsa read, Drilling Area

Background (ppm):

Converted to Weli: Yes No Well LD. #




BORING LOG Page | of 1.

PROJECT NAME: enpe BORING NUMBER: 2 { Y
PROJECT NUMBER: - DATE: C/lefq9T ,
DRILLING COMPANY: Colawdia GEQLOGIST: -
DRILLING RIG: SAvedo g, dan DRILLER: V. %, e X
MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sample| Depth | Blows ! | Sample | Lithelogy|. &?‘ i 1 U —— o
No, {FL) 6" or |Recovery| Change [ i S
and or RQD I {DwpthiFt, | d
Typeor| Run (%) Sample ) - c Remarks
RQD | No. Langth or ] S
Screenad | ; -
Interval | s 4
s
r B Sty Sou) Py
L Cﬂ(-: J o.‘«&"! Cl 04 \r}
} / — I _— fo)
l‘( ) -— -
G4 LVl
S ' G’q S H’y Clu Y Dw/ i
” ' | Sily S’auj Mors ¢, .;P.o
¥ A \I/ Suujq C /a\/ o M..J..,U
1 I
3:\4.\ N 47% -
Ve 7] oyt i n "
7 1~ e pY h‘\rr fai{ Wivrs 3 /
1< 4/ \l f/ '
tf ) \I/ v
7154 1 “ 4 —
* When rock coring, anter rock brokaness. .
* Include monitor reading in 6 foot intervals & borehole. Increase reading frequency if elevaled reponse read. Dnllzng Area
Remarks: Background (ppmy): J

Converted to Well: Yes T .::::( No Well 1.D. # CNC 21-f62fn) POI
Piew gae e ~



«

L

 PROJECT NAME: oy Sled BORING NUMBER: 27 59 7
‘ROJECT NUMBER: DATE: /7 6] PP
RILLING COMPANY: ./ o S o GEOLOGIST: .
DRILLING RIG: S 4o £oreolan DRILLER: AN
SC RIPTION PIOFID Reading {ppm}
Sampie| Dapth | Biows} | Sampla | Uthology [t TR | U 3 ; "
No. {Ft) € or |Recovery| Change [ix 1
and or RQD ! {DepthiFL ,‘ﬁ 2 '4
Typa or] Run {%) Sample )€ c Remarks H] ﬁ
RQD | No. Length or |, S i ggﬁ
Scraened s - - Ei;ll
Intarval k % ey
W Fy bt e R, %
! g v [ 4\{ S‘u .___,U D-"‘l
g il Sud, Lovwi £ - huilllon Bt L
3 / T -
LT > -
= -t
2 Bl SGHJC 6,-»....,.1“ i o pa./ gf...'\cu wi‘_y
¢ — ~
v * 4 — - 18
Y ﬂ/-‘,, — -
c’ o tﬂ""{ <;M---Jo £ é"“\—d\' - ﬂ‘jg.wﬁ"‘ . %Mpﬁ TI'--.I{J
{0 —_ —
" . - —
‘ W,
1 o ( -
/
* When rock coring, enter rock brokeness. )
** Inciude monitor reading in 6 foo! inlervals @ barehole, Increase reading fraquency if elevated reponse read. Drilling Area

BORING LOG

Page | of 1

emarks;

Background (ppm):

Converted to Welt:

Yes ZE: 22

No

Well 1.D. #:




BORING LOG Page | of !

PROJECT NAME: & e ’ BORING NUMBER: Z !/ I3 /¢
PROJECT NUMBER: - DATE: /76779
DRILLING COMPANY: Cos e b/ e GEOLOGIST: '
DRILLING RIG: S o fopoha DRILLER: £ B-old
MATERIAL DESCRIPTION PIDAFID Reading (ppm)
Sample] Depth | Blows ! | Sample | Lithology |35 piEd | et | Soaigndeid e ciear] U ontad ot P
Mo, {Ft) §* er |Racavery| Changs -~ H s i K ;
and or RQD 1 (Depth/FL |5 215 Lt
Typaor] Run %) Sample ) & c Remarks ,‘.!-g: ! gg ﬁ—x{i
RaD | Ne. Langth or | S sEdiey| S zi;ﬁ
Screansd ‘ﬁﬁ' ) . 1 3
Ilnterval Biﬁ% e .g_ni.t:
’ LLI'{L/(! //w "’/Jas,h_ DV'/
IOt v
Z aw-f ga. 3/ Cf/a )/
>~ { Y ' v S
54 ¢ o :
C’ ——
‘; i
Rid g *"%; —
‘y’ “ -~ g"‘?’ (—01 g;/ . - "““"—"-hu-%'suﬂ !I"-;‘:
e [ !
D
X Cay C’ /" Yy S‘u«j }
c 12 ,% ot Sy S A &
‘>
1y
g
16 ,//.f
/
* When rock coring, enter rack brokeness., .
™ Inciude monitor reading in 6 oot intervals @ borehole. Increase reading frequency if elevaled reponse read. Drilling Area

Remarks: Background (ppm):

Converted 10 Well: Yes I¢:2£‘/ No Wel I.D.# CNCZ(~ POL

/?.‘?ul.nfi‘



BORING LOG Page { of I

PROJECT NAME: Epe ' BORING NUMBER: 2 /%3]
*ROJECT NUMBER: - DATE: /T[T
“DRILLING COMPANY: N PRI GEOLOGIST: -
DRILLING RIG: Stoto o, frr DRILLER: K. {5 a0
| MATERIAL DESCRIPTION PIIFID Reading (ppm)
Sample] Depth | Biows i | Sample Ehl 1] | RS 1
Na, {Ft) € or |Recovary s
and or RQD 1
Typeor] Run %} Sampls ¢ Remarks
RQD | No. Langth § '
, ’)n -/
A (!
1 { -
‘_L; // ‘:‘ 4 ‘fy :l, e
e Y 54
! N g - o
Ml ) I ol s
4 ] N U &L
i -
g ,cf ){f
11~ :
M, la
(w , Y
it A
* When rock coring, enter rock brokeness, .
"™ Include monitor reading in 6 foat intervats @ borehole. Increase reading frequency if elevaled reponse read. Drilling Area
Jemarks: _ Background (ppm):[ ]

Converted to Well: Yes 122 No Weli L.D. #:




BORING LOG Page { of [

PROJECT NAME: e ' BORING NUMBER: Z{ /312 .
PROJECT NUMBER: : DATE: o /21] 7T )
DRILLING COMPANY: Colcennlla GEOLOGIST: i

DRILLING RIG: Sfvp €0 prolon DRILLER: . Bve Y

MATERIAL DESCRIPTION _

Sample| Depth | Blows / | Sample | Lithoiogy |3
No. | (Ft) | & or |Recovery] Change [

u

s | or | RaD I |iDepture ' cs:

Typeor| Run %) Sample } Remarks

ROD | Ne. Length or Cal ?
| ﬂsph” Y asa Doy
0 2ol Salty Clay [
- | .~ ) i ' J da
/L [ e
4 5/ . - | v
5 | WoisT |
G k Yikars!
¥ £ tunls
{ Y4 ) @S ;" )
11~ l' a (r
le
il / J )
17— ,7% E K 4

*When rock coring, enter rock brokeness. .
** Include manior reading in & foot intervals @ borehale. Increase reading frequency if elevaled raponse read. Drilling Area ’
Remarks: . Background (ppm): )

e

Converted to Well: Yes ﬂ No Well [.D. #:




BORING LOG Page | of [/

© QJECT NAME: Puse Foni FF BORING NUMBER: 7 / /3 /3
WrIQJECT NUMBER - DATE: 2/t 7777
DRILLING COMPANY: ngs.‘b GEOLOGIST. i
DRILLING RIG: Sh, +o Anglor DRILLER:
| MATERIAL DESCRIPTION _ PP Rosting 000
Doptn | Bews | | Rompie [Lihaiegy j u
SR : !
Typaod Men | (W | Sowpie] ) onshebenc c
RQO | Mo o | o | v ol Mateciai Classification s Remarks } } l h
Jervened - L] l
orval Rech
I
|l b Silby Sed Woist
/ L
7 |~ | N .
s L7 | / ol ¢le
INKi -~ ]
¢
3 ’//l’ D JLUE“" ’M//
1% £
yary -
T L7 1% . .
lo a:_jh s;/'[:[ C‘_/EJ’ s‘u 1"“‘-‘1-'!‘-1}
i J
w7 Clayey St
N PEL /é v J/
T
e
~
~
P
~
//
ps
-~
- /
kﬂmckcm.mmwm
~ Include movstor reading in § fool iMervels @ borehol  InCreats reading fraquancy f slavated (epones resd Drifng Area
Remarks: Beckground (ppm):
Converted (o Well, Yes 7o 2 No Weil LD #.

&



BORING LOG Page L of

PROJECT NAME: Lve  Zow [T BORING NUMBER.z/ 7/¥ J
PAQJECT NUMBER: DATE: & LT/ 7Y =
DRILLING COMPANY: Codandls: u GEOLOGIST,; Y
DRILLING RIG: _Sh et ol DRILLER: AL
MATERIAL DESCRIPTION [E7- Y Te——p—
S umpiel Oopt | Bevs i | Bompte | Litvotagy . v
— ] ol I it P B : |
men | %) | Bempre onwtveec c
a0 e v | w [ lcoo]  Meteeis Cassication s Remarks l l } ¥
Scrrened) - .
invorre Rock !
Hirdnoss
_+' .
L fal Sclty S Ay Maoyst
L el ¥ A,
T - I f o
~ : N
‘1( Ho«EP :}/'M Scly / “;f [
L B L 7 |
N & U L
\ - — A= *
e Pl Cloyey St Lot
(D-/ /’/. E‘i L 1. L W
T T ! )
ol | | <o 8y Cloy
l’ L { T
|7 p Vi
13| .~
7
e
P
/“/‘/
e
pd
_/'/
//
* When rock conng, sniey rock brokeness
= Inciude moniter reading in § ool inlervals @@ borehole  Increase reading lraquensy N alsvated reponss rasd Driling Area
Remarks: Background (ppm}:@

Converted to Well, Yes ]:;ﬁ No Weit LD . %




BORING LOG Page [ of [
PROJECT NAME: CAC BORING NUMBER: 2.7 /375
ROJECT NUMBER: DATE: Cflef T T
. JRILLING COMPANY: Ca_{f,_,,_.:_sl‘fu_ GEOLOGIST: .
DRILLING RIG: Stvt gurlon DRILLER: i 5ea
MATERIAL DESCRIPTION IO/ Keading (ppm)
Sample| Depth | Blows / | Sample il i U R
Na, (Ft) & or |Recovaery| : s
and or RaD ! HC
Tvoeo] Run | 9 | sampie Remarks
RQD | WNo. Length S
{ }MOJ'S ’f
Z ‘ ]
\/,5/;_) il / oplo|°
¢ vt Uty cley <fGned d
e T | —
8 O Selly Clowy A
Q r %_MQ"\ C@‘}f’ ’
+ (
J f
< YV % C
* When rock coting, anter rock broksness. .
“*include manitor reading in 6 fool intervals & borehole. Increase reading frequency if elevated reponss read. Drilling Area
lemarks: Background (ppm):
Converted to Well: No Well 1.D. #:

Yes { ﬂ




BORING LOG Page 4 of ¢

PROJECT NAME: C A BORING NUMBER: &/ Z2/6
PROJECT NUMBER: ) DATE: G/36/9F
DRILLING COMPANY: ™ Cor/ceeSrit GEOLOGIST: F
DRILLING RIG: Stiw o porel DRILLER: Y Brad
MATERIAL DESCRIPTION PIDFID Reading {ppm)
Sampla| Depth | Blows [ | Sample | Lithology |43 B b ey e e ;
No. {Ft] & or (Recovary| Change [ - i i] s
and or RaD I |(Depthure [0 ity ¢
Typeor] Run %} Sampls ] ‘C-""_d : Remarks
RQD | No, Langth or [ 3 Cal H S
Scrasnad . d
Intacval .
( Bal Sifd, So Wlos7
1 [ |
> / A Y ' J/ Vs 212 14 °
% ' V Sa‘{’u vt..--{—J
¢ v J
+ N SFI'L/' C/“"/ / W le|o |©
‘/ Lfﬁ \ J/ abs
/
* When rock coring, enler rock brokeness. i
** Inchede monitor reading in & foot intervals @ borehole. Increase reading fraquency if slevaled reponse read. Drilling Area

Remarks:

Background (ppm):

Converted to Well:

Yes

'_ZZ§5$ No ' Well |.D. #:



Page_-Lof_L

BORING LOG
. PROJECTNAME: CH & BORING NUMBER:  c~< 2] (§ L3—
. PROJECT NUMBER: DATE: TP EL
DRILLING COMPANY: ™ &, /..~ <.« GEOLOGIST; ) f
DRILLING RIG: St A predc DRILLER: W Poralt
j MATERIAL DESCRIPTION PIFID Reading (ppm)
Sampis| Depth | Blows [/ | Sampla | Lithology R el U
No, {Ft} & or |Recavary] Changa i [
snd or RaD 1 {Dapth/Ft [}108081
Tyraor] Run (%) Sample ) ‘ic° ¢ Remarks
RQD | Ne. Length or ke S
Scresned .
Intarval R
f A 44 (f./enf‘:'\ﬂ Adadlls
2 | 4
7| L |G rosferis )
¥t JL Brltondy cloy ddadl S
S \ dka: clend [ccvimbln vt
7 - \(\T v ; t 7 '
+ ; & of & clu el
i )
: % L \i
&1 & N l{l 3 ~ PR
.‘ I~ \b& ? LA Y ‘k—f
/
* When rock coring, enter rock brokeness. .
™ Include monitor reading in § foot intervals @ borehole. Increase reading frequency if elevated reponse fead. Drilling Area

Background (ppm):

bRerﬁarks:

Converied to Well: Yes

No Well 1.D. #:




BORING LOG Page [ of f

PROJECT NAME: A C BORING NUMBER: Z./ 3!
PROJECT NUMBER: ) - DATE: v Ik
DRILLING COMPANY': { o bt Sy o GEOLOGIST: L i
DRILLING RIG: S, 0 tspvvhen DRILLER: ¥ Iaucd
MATERIAL DESCRIPTION POTID Reading (ppm)
Sample| Oapth | Blows/ | Sample | Lithology |, i HoU
No, {Fr} 6" or |Recovary| Change e: " s
and er RQD I [DoptrvFL |8 o
Typs of] Run %} Sample ) G ¢ Remarks
RQD | No, Langth or S
Scraaned -
intervsl |}
i ey Sedly Cloy asdS | Wois+
[
. P . .
vy | 2 L1 f ﬁh- s : f Vi had il I
4 Vl/‘l A o i 1A (’ [ e c:l S:-J \L
7 ;w—d‘? b /4 '/m “ -
L |
1 CeAVrated
bl %% | 4
n|_~ A -
\o (A o w00d gk
14 L |
My 4 +
* When rock coring, enter rock brokeness, .
* Include monitor reading in & loot inlervals @ borehole. Increase reading fraquency if slevated reponse read. Drilling Area
Remarks: . Background (ppm):

Converted to Well: Yes E‘ﬁ No H Well .LD. #:




BORING LOG Page [ of |

PROJECT NAME: E e ' BORING NUMBER: 2/ 5 /¥
~2ROJECT NUMBER: - DATE: 2/ ¥V
JRILLING COMPANY: ol Siu . GEQOLQOGIST: B
DRILLING RIG: St oo, 2l DRILLER: L. ...
MATERIAL DESCRIPTION PIDAFID Reading (ppm)
Sampia| Dapth | Biews / | Sampile |Lithalogy |3 b L ; j { U °
No. | {Ft) | & or |Recavery| Change (i " 1 s
and ot /Q0 ! {DepthiFe |73 ;
Type or] Run %) sample 1 i c Remarks
RQD | No. Langth or H S
Scraennd -
Interval
stHardn
! . Dbt S [t
z p:: g‘*—w@f C/mr Wois*
v | > , Ay ! [T plolo
(A 72 SF N
\}Q& #ﬂ- ;
< L N )
C ﬁ:t‘ g / -! 'gnap'c[/ Ly —fu—-ﬂ
¥
7 AN C/aytq &_,O f }?;‘j;: o 6:7 o
[oRS gl
¥ s S [ 1y C/aff \!/
AP TS, o ~domd ; N7 DA
I _lee / I
" o [ S ]
1 i \E v
B} =
e
/
" When rock coring, enter rock brokeness. i
** Include monitor reading in € foot intervals & borehole. Increase reading fraquency if elevated reponse read. Dn'lling Area
marks: ) Background (ppm):

Converied to Well: Yes j ;qu No Weli §.D. #:



PROJECT HAME: CAt Zou~i= somug NUMBER: Z / /T 2 oS —
PROJECT NUMBER: D“O.ELOG ar 7] ’f'? A d
DRILLING COMPANY. ColguSyo GE 1T K
DRILLING RIG: ﬁm?ﬁﬁégi o+ U0 Uy o) —
] ERIAL DESCRIPT! g
Ovpi | Bewrs i | Sompin | Lihaingy ’ v
SEES -.-Jm‘"* 2 : y
rypwed B | 161 | iompie] 1 |Conwmmnc c Remarks ] l i
ago | e Lgn | » ' utorigl Classificorion 3 l
Serveme| P »
[ [ ¥
. st ha €
[ 1 k| Cley _(omih] dry
e Mav | Clay ‘ w3 '
v 1
3 ~ OJS ] Za ] . Lo
Y i W 4’{
= Qo’
S L J, N
& ¥y Cloy A
f
4’ _ \ 7 Yo o
q -
L
i 7 ¢ ey J
lo / gb\-—fu-v&t[
l{ \U r

N\
— gl-]"l{( C/a_—;i__‘
"'%f ki Cla ‘/-::f gm...ﬂ WV

3
<

—
Sl

* Wi rock COMNG. enige fock Sakeraes
* Inchuty mondor eeading In § oot niarvet @ DoTeRoM  INCIe SR reading fecumany £ aitvates (IPEREE read Orifing Ares

Remarks: Background (ppm):@

Converted (o W, Yes | 7. No WelI.D. &




BORING LOG Page [ of L

(‘ VECT NAME: Cwe Zop F BORING NUMBER: &-Z / 3z |
JECT NUMBER: DATE: T7 7/ 77
DRILLING COMPANY'; Lol b« GEQLOGIST: .
DRILLING RIG: Heo to f, o DRILLER: . v et
g ——
MATERIAL DESCRIPTION FOTIG Reviling ippm)
Sorrpir Dupth | Bews /| Semple [ Lthelegy j V]
=] o | e [Tl . .
T Mo | 0% | semmte i c
oy B an] o+ | | oo 'H arte Clavaticaon . Remarks l l ! b
Screened, - *
ity Anck l
Hirdrots
! ,// ) Bealo b “Souse Dy
e | U 16 Seudy Cliy ! -
I
3t~ et 2K ] N A ras
A v
/ o ér’[—’y Cﬁn/ Mﬁr”‘
¢ f
S |
s 7— ! bto & Véoj©
gl .~ II_
: 5’ ~ ‘7(,{ , 4 N
i
v~ _
3]~ 4[9_‘ %ﬁ:P \ 4
|~
- U ¢
& |~ e
//.” 1
r'/
e
-
Gﬁmmmww
* Inclurie monitor raading in 8 foot Intervady @ borthol  Incrense reading fraquency f alevsted raponae resd Oriling Area
Remarks: Beckground {ppm}: @

Converted {0 Weil, Yes :Z érac to Wall LD &
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PROJECT NAME: AN BORING NUMBER: € /{5¢€ ¢ W )
PROJECT NUMBER: L DATE: ~/ ZE/YV _
DRILLING COMPANY: (_{QI—‘M‘S“‘O‘" GEQLOGIST: P i 1
DRILLING RIG: DRILLER: /- Bt ek
MATERIAL DESCRIPT'ON PID/FID Ruading {ppmy)
Sampls| Depth | Blows ! | Sample | Lithotogy B 1]
No. | (FL} 8" or |Racovery| Change Sall S
and or RQD ] (OepthFL|  Dansity/ c E 1 L
Type o7 Run {*4) | Semply } Consistenc s | Cl=
RQD | Neo. Length or ;' ‘ Colof] Material Classification 5 Remarks g 2(2 :
Screened or - ; E E %
Interval Rock ; @ a
Hardness
g . 7
e Gh Sy CEloy .-
3 ) ' (
4 Jhot s {
Me / f
gl | |
% {1« VWV .
q S 2L Jd
@ y T
i
e
o ~
= ;
* When rock coring, enter rock brokeness.
™ Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevaled reponse read, Drilling Area

Remarks: Background (ppm):

s
.

Converted to Well:

Yes ’ No Welll.D. #
/ 3ﬂ )]



OJECT NAME:
‘ OJECT NUMBER:
A

Cu e

BORING LOG

Page_f_of_L

BORINGNUMBER:Z [/ /S 3

DATE: T+ 7T
URILLING COMPANY: “ 77 7 ¢ GEOLOGIST: ;)
DRILLING RIG: Gtoor 4ot wd DRILLER: 1 Y
MATERIAL DESCRIPTION POFID Reading [ppm)
Sample] Depth | Blows/ | Sample | Lithology B u
No. (FL} 8" or |Recovary| Change Sall s
and or RQD {Depth/Ft Dunsity/ c g ' L
Type or] Run {%) Sampla } Consist - il N
AQO | No. Length | or . ; " Color Material Classification S Remarks S .g :
Scraened or - ;' E 'o' 'E-
Interval Rock :‘ D |a
Hardnesa
D CM &-l/& A
et S8 3T [2f
- [ {n AT T T

Pt

N

|
!

/
‘L C{d‘{u\{ g\a.-wu
Pk B SR T -
£ oy g;‘ /‘T[\rCé.l"[
( Y p 7 & .

AN RN

=

\L/

N

au

gﬂen rock coving, enter rock brokeness.

** Include manitor reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read.

Remarks:

Drilling Area
Background (ppm):

Converted to Well:

Yes IEEfP

No

Well 1.D. #:




BORING LOG Page [ of |

PROJECT NAME: Ot BORING NUMBER: 2 /228 ¢
PROJECT NUMBER: DATE: FSC P
DRILLING COMPANY C;g[T N !‘\; L GEOLOGIST: ! ',
DRILLING RIG: sS4 € (L DRILLER: A-Beu A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Dapth | Blows/ | Sample | Lithelogy - U
No, (FL} & or |Recovery| Change Sail s
T-nd R°f F‘l&;’ s mf‘pl ID-p;NFt- CD.ni.lm c g ' L
o un L] onsistenc 2 - 2
,l'!‘::m No. Length or Y Color Material Classification S Remarks £ 2 % ‘:
Scresnad or - ;’ E X =
Interval Rock I; 4] a
Hardness
il
/4 N & | Scs*«-.ﬂ C/a/uf /7"'7
1 / I /k / }MO(TT
4 | ( L
5 / ' 3 '
¢ Gl -Lt/f’ /%‘/
N
<‘/ Vi i{f[ { al/
i - 4
(o St A
i |
f?/ —6/ 1 pd l!.r
—r \Tf g
[ F r
Y - |
cL7] [
16 ﬁu \ o .'l/
e
* When rock coring, enter rock brokeness.
™ Inciude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevaled reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well; Yes $5 5?1 No Well 1.D. # f



d BORING LOG Page {_of [

QJECT NAME: Cle e BORING NUMBER: Z. [ T% 245
( QJECT NUMBER: ) DATE: 7~/ Z 3!
PRILLING COMPANY: 7 ol oie. S A GEOLOGIST: ~ /
DRILLING RIG: S o Fore o Ui DRILLER: A foe Y

MATERIAL DESCR'PTION PIO/FID Reading (ppm)

Sample| Depth | Blows/ | Sample |Lithology u

Ro. | (FL} #" or |Recovery| Change Sofl 5
and or RQD I {DepthiFL| Danalty/ Ny L
Type of Run %) Sample } Consistenc c Remarks L] f 213
RQR | No. Length | or y  [Colog Materiai Classification s ElSlE]s
Screensd or . & |E ‘:; £
interval Rock ;1 o | o

Hardriess

éf/wf-/ /%g/ D'—__Y _
[~ AE
-

—

¢

Y
N

Y/ .
Cé‘\FtvS‘J

et

( |
5 —

b Y<f [V L \

gen rock coring, enler rock brokeness,

= Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well; Yes !E;:J ) No Well [.D. # "
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PROJECT NAME: e P BORING NUMBER: Z-//5Z§(,
PROJECT NUMBER: - DATE: 7377 P

DRILLING COMPANY: L). - GEOLOGIST: { A
DRILLING RIG: <t T DRILLER: LA, X

IGATERlAL DESCRIPTION PIDVFID Raading (ppm)

Sampie| Depth | Blows / | Sample | Lithology U

No. [ (FL) § or |Recovery| Change Soll s
and or R0 I [Capth/FL Dansity/ u| L
Type of] Run (%) Sample ) Conalstenc C Remarks 2|2 | N
RQ0 | Mo Length | or y |Colod Material Classification ] glel2]|s
Screened o - ;' £ 5 =
Interval Rock 2la a

Hardness

i g
[ 4
M | SiHy Clay [Pf .

Mots 7

N

RANRAR

-

Sl s [nle [nlew o -

N

* When rock coring, enter rock brokeness,

** Include monitor reading in 6 foot inlervals @ borehale. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm).

Converted to Well: Yes I e No Well L.D. #: /



BORING LOG

Pag

e_o of

BORING NUMBER: cwe al- Mwo 7D

OJECT NAME: e
YECT NUMBER: DATE: B8/3/ 75 .
Bt LING COMPANY: ™~ 52 D /i GECLOGIST:  Guraid (oo de
DRILLING RIG: At 53 fpibile DRILLER: R Sl ¢
MATER'AL DESCR!PTION PIDYFID Reading {ppm)
Sampte| Depth | Blows/ | Sampis |Lithology - u
No. {FL) 6" or |Recovery| Change Soli s
and or RQD I {DaptNFL| Denaltyl Mo, L
Type or) Run %) Sample ) Consistenc < Remarks 2 E % a
RQD | No. Langth or y Coloy Material Classification S “E' 2 -
Screened or . alE|s S
Interval Rock 5 o a
Hardrnesa
AL
1 2 } ] »
v o7 va?ﬁ . oled 5.:/4 5 IA C o pelboplonn s pp~
x LR Comfpsivs, Visrm i bjtr! of Shpsar
‘54 2% = 4 '“401 f SRS + '/q ~
N A 0""7 o, . LR s ‘r"—-
~'-L}' 9? $ 1°°ll°"' pn Ae o boenr Lt 27 du 31" bis. 4 PP~
ply |30 }3/
3l
3z
23

NN

rock coring, enter rock brokeness.

** Include monitor reading in 6 foat intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area

Background (ppm): l:]

TN
Converted to Weill: w

No WellLD.# ¢ /e 21- pwo7 D
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BORING LOG ,&Q

PROJECT NAME:  CLAC ' BORING NUMBER?&%—M 1)

PROJECT NUMBER: - DATE: Z [t4/99 -
DRILLING COMPANY: Lo Drdlldnd GEOLOGIST: padirk ngw | )
DRILLING RIG: Nofxle 3-S5 DRILER: LBod Foder. ,

MATERIAL DESCRIPTION sading (ppe)

Sample] Capth | Blows/ | Sampla Wk u

ol I (69 A s
Type or] Run %) Sample s Remarks

RQD | No, Length

NS ~ 1™ Grey ‘llu m,,d_nﬂ,(_gf %mrpo%a. #ilo (o
0 200 ‘gctvel,e | | odon, ~
M [ELT Adve| 15 d.«dm;_@_ﬁ&}gu-__db_ménmi@a o p
84 olisble bl st plocl ecalor.
Z M?AB((G M%JY&
@ |2 |24 If\ve (a5 abgvel | (esabael W
| |55 /t@dperé ‘
b IX Aabley Tt _
Vai .
2 | dlive| |(as qﬁdae‘canﬁdp_g e l(as abage )
| 164 U, V£ qeain sood.
v (zoper Gravp -
% 1 Ashley £m.)
/ £op !
1’z |4 Ly Cling -iChoy_Back 44 ‘mﬁq@r.,/d( e
5o | Ao o lof - Rl rcldotcslo /Ao Fodoo! odor
%s | 4]

¥ r,‘ _ -l l[ i 74 LY/ 3
- Jee c'l(drﬂ:f,. > acr@rsl/cé‘scaf 3
@ | T sef| §F i pyc Suifae Gicd o 25 £Y. IS,

V‘n_,c, 2 o .P

fpabws Loy o

[

yd

* When rock coring, ener rock brokensss,
* Inchude monitor reading In 6 foot intarvais & borehoke, hmurndmﬁthyﬂdmhdram read. Drilling Area
¢P

Remiarks? Pg* Grg,e| @ 1065 > [52{ por(F Ba’“‘““}m““"% .)
Derler 8.2

Converted o Well:  Yes v~ No Well 1.D. #: CMEZ/ - mio 3D




BORING LOG Page |_of _[

PROJECT NAME: Cie BORING NUMBER: 7. Mewd g
“~ROJECT NUMBER: DATE: Z5/

RILLING COMPANY: 77— GEOLOGIST:

PR A
DRILLING RIG: wr Cerx g k0 DRILLER: K Joe I
MATERIAL DESCRIPTION PILVYID Reading (ppm)
Sampisl Depth | Bows / | Sampie | Lithology T U
:: f:-, :-t; " i '{m o:;.m s
IR R ] ot | Romana } ;’ f 3
-m m

T g.‘ ’1&( r(ug/ Ly

) 1 W isf

Y i ¢ d

S B 1

e

7

"] ‘y!f b b N 2

L 10 &’_ Y/ .

(! I Cz'fgc S X +

v ( ) Celty C[a;/ V

) ' “l 1

(¢

1§ / !

b Yy vl v S

.

fock coring, enter ruck brokeness. ¥ wleva read., Drilling Area

Remrkn:unmdmhamm:om. Increass reading frequency ted reponse Background (ppm):ﬁ

Converted to Well. Yesﬁz,_.,F_ No Well 1.D. ¥



BORING NO..CALC 2 -AE

OVERBURDEN MONITORING WELL SHEET cAC2(-Pof
[PROJECT _(CAAC ~ @sgg LOCATION: 5, ¥X¢e 2/ DRILLER _ Frtnd \)
PROJECT NG. oz BORING A/ 2/—BED/ 2d ] IMETHOD: DPT
ELEVATION DATE 6!/57?4:? / DRILLING

FIELD GEOLOGIST Z_fﬂg_

DEVELOPMENT: NA

[ 2@1}0 B erbd Yo ﬂr#Pzamm.@r\

—1L ELEVATION OF TOP OF SURFACE CASING
<—ELEVAT10N OF TOP OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING:

77

STICK-UP RISER PIPE;

1.0. OF SURFACE CASING:

TYPE OF SURFACE CASING. A/ @+
CROUND \j/ TYPE OF SURFACE SEAL: Yo w2
77X ;
ELEVATIO f/
2 f
RISER PIPE 1D (z
TYPE OF RISER PIPE: d/a
BOREHOLE DIAMETER: /L & ¥

TYPE OF SEAL:

LY

e

A\

TYPE OS SEAL:

ELEVATION/DEPTH OF SEAL:

AONEC

/....—-

TYPE OF SCREEN:

DEPTH TOP OF SAND PACK:

ELEVATION / DEPTH TOPF OF SCREEN:

P

SLOT SIZE X LENGTH:

2 0(0 X IOH-

1.0, OF SCREEN:

126"

TYPE OF SAND PACK:

ﬂ/dn.ﬂ.

ELEVATION / DEPTHBOTTOM OF SCREEN:
ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OBSERVATION

WELL" Ane
ELEVATION { DEPTH OF HOLE:




OVERBURDEN MONITORING WELL SHEET

BORING NO.:

CANCE -

CALeY

PROJECT (AL - Chgs

PROJECT NO. ©7rg

ELEVATION

FIELD GEOLOGIST & &ankﬁ N

LOCATION: ¢, (e 2/
BORINGCAL 2/~ s2/0/ b =

DATE

DRILLER /Sreg a0

METHOD: DPT

DRILLING

75

DEVELCPMENT; NA

l

ELEVATION OF TOP OF SURFACE CASING;
———ELEVATION OF TOP OF RISER PIPE;

L STICK-UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

1.D. OF SURFACE CASING\_

TYPE OF SURFACE CASING: ™\

.

T~

TYPE OF SURFACE SEAL:

T

]

o

X

N\

N

N
A

(25

RISER PIPE I.D.:

TYPE OF RISER PIPE: Pve
Ei

BOREHOLE DIAMETER:

A=

TYPE OF SEAL:

ran®

ELEVATION / DEPTH OF SEAL:
TYPE OS SEAL: rdne

DEPTH TOP OF SAND PACK:

ELEVATION /DEPTH TOP OF SCREEN:

/C

TYPE OF SCREEN:

Q.0 x_ (D

SLOT SIZE X LENGTH:

[.29"

I.D. OF SCREEN:

Abye

TYPE OF SAND PACK:

ELEVATION / DEPTHBOTTOM QOF SCREEN:

ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW O3SSERVATION

WELL AL e,

116"

|

ELEVATION / DEPTH OF HOLE:

/&l




CACZ(- A3

. BORING N‘O%[
OVERBURDEN MONITORING WELL SHEET

PROJECT C A —Chus LOCATION: &, {e 2/ dDRILLER Zrupd 2.
PROJECT NO. 0z BORING FA>/ 3l METHOD: DPT ~
ELEVATION DATE & /76/9F DRILLING

FIELD GEOLOGIST

GROM TNT)AZ/

ELEVATIO

DEVELOPMENT: NA

4——1—— ELEVATION OF TOP OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE;

————|.D. OF SURFACE CAsmc\

TYPE OF SURFACE CASING: ™~

~.

T

TYPE OF SURFACE SEAL:
AMone

rd
RISER PIPE LO.: .25
TYPE OF RISER PIPE: v

K

.

BOREHOLE DIAMETER: [ 57
TYPE OF SEAL: AN g

ELEVATION / DEPTH OF SEAL: [— |

TYPE OS SEAL: NDne

DEPTH TOP OF SAND PACK: -

| ELEVATION/DEPTH TOP OF SCREEN: . / @ /

TYPE OF SCREEN: Vﬂ:
SLOTSIZE X LENGTH: 2 O(IX (D'

1.D. OF SCREEN: f.25 "

TYPE OF SAND PACK: Aﬁmﬂ /ﬂqff/mf)

ELEVATION / DEPTHBOTTOM Of SCREEN: / 6‘5(
ELEVATION / DEPTH BOTTOM OF SAND PACK: e
TYPE OF BACKFILL BELOW OSSERVATION

WELL" Ao,

T ELEVATION/DEPTH OF HOLE: - g:f

)



BORING NO.CAIC.2( - MnDf

OVERBURDEN MONITORING WELL SHEET

PROJECT (AL S —Ldhot—— LOCATIONCAA.2f - Mta? [ TORILLER it Ym Do
PROJECT NO. BORING Y METHOD+BRT .25 4/'5A
ELEVATION , DATE ?17(2?{_@‘ DRILLING  Fad Lort/or -
FIELD GEOLOGIST gk [0 ng%ein ] DEVELOPMENT: NA

- .

G

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK-UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

L 1.0. OF SURFAGE CASING: €"¢DJCID"OP

TYPE OF SURFACE ASING.é@( ( Zﬂggﬁ G/

RISER PIPE L.D.: rn -

TYPE OF RISER PIPE:

Fluvah Theeaf Cor)

———— BOREHOLE DIAMETER: (B.2& ¢ (¢.25° OA54 )
Tvpe OF SeAL Poriland Comeut Tyze T
ELEVATION / DEPTH OF SEAL: 1 {!

—— TYPE 0S SEAL Y helee ﬁd“égq@

YERLZ . Samd

DEPTH TOP QF SAND PACK: 27

ELEVATION/DEPTH TOP OF SCREEN:

LO. OF\SCREEN: Zr'n

TYPE QF SAND PACK: (’Zo,ggg £ @ﬁ.
ﬁﬂbi(q}é nderd sand

ELEVATION / DEPTHBOTTOM OF SCREEN: 10!

ELEVATION /BEPTH BOTTOM OF SAND PACK: / {Q'

TYPE OF BACKFILL BELOW OSSERVATION
WELL: 20, . .
—ELEVATION / DEPTH OF HOLE: 140!




—

- ot

OVERBURDEN MONITORING WELL SHEET

BORING NQ.:

(urderfad).

PROJECT __ CAJC
PRQOJECT NO,
ELEVATION DATE

FIELD GEOLOGIST 77 TG To.n

LOCATION:CAL. &l
BORING i 2/ - AM/O 2

METHOD: BPT# 25 grsd
DRILLUING  Baof s /or

rfelfa

DRILLER (24 04, Dol hp

DEVELOPMENT: NA

ELEVATION OF TOP OF SURFACE CASING: *
ELEVATION OF TOP QF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:

Chphall)

Ayr LNy ¥

ELEVATIONG, |

STICK-UP RISER PIPE:
L.D. OF SURFACE CASING: & (D £ O OD

T

20 o) ﬂ%' ' = 2 RISER PIFE 1.0: 2%
g @ 8 ?' n - % TYPE OF RISERPIPE:  §al, Scd. I-[D’
>0 // Elxsn Thread
Z/% BOREHOLE DIAMETER: &.24 " (%25“’/{94.)
—| 4015 : Olye - TP OF SeALBriad (o
b aras Ly i’/‘ i
"‘v v‘ \7 T //‘/:
&\ Ao cfrf 7 ELEVATION / DEPTH OF SEAL: /2.
|V~ dymled [ Tyreos seaL: "Chokg Sand ™ (30/65)
— - 7
Q) Vory e R b, DEPTH TOP OF SAND PACK: .0'
Cfﬂ}é’ 13-0°b(s, |
__i: \ - ELEVATION / DEPTH TOP OF SCREEN: A
\ L]
e
E "‘% TYPE OF SCREEN: o, 6‘5{\40 f=v®
{-Q/;;(n 450[9 \ SLOT SIZEXLENGTH: .0,
I .D. OF SCREEN: Zatn,.
C ) D~ TYPE OF SAND PACK: @Lﬁi—EﬂL
d ol ‘:tﬂnd/

ELEVATION/DEPTHBOTTOM OF SCREEN:

TYPE OF BACKFILL BELOW OSSERVATION
WELL: f ZQZ QR ! _{B;& ﬂd

ELEVATION / DEPTH OF HOLE: /

¢

1 14.0
ELEVATION / DEPTH BOTTOM OF SAND PACK: lzg.ﬁ'

0




OVERBURDEN MONITORING WELL SHEET

7

BORING NO..CRA=Z/ ~ Al 2O -

PROJECT (. A ) . LOCATIONS .ﬁ@é@gé DRILLER y
PROJECT NO. /29 BORING Cpke2/~ fre/03 _|METHOD:BFF 4. 25as4
ELEVATION ) - DATE  2/72/%7 DRILLING

o DEVELOPMENT: NA

FIELD GEOLOGIST M@m

ELEVATION OF TOP OF SURFACE CASING:

ELEVATION OF TOP OF RISER PIPE:
STICK-UP TOP OF SURFACE CASING!:
STICK-UP RISER PIPE:

1.0. OF SURFACE CASING:

RISER PIPELD.:

TYPE OF RISER PIPE; Z T
Elosh theeaded (2T

BOREHOLE DIAMETER: £.25 ' ( ‘f.gsﬂmg{ﬂf)

T gfkf&wu ¥é Hoge TYPE OF SEAL:
f 4 ‘Eavuﬂ{
L R v, ELEVATION / DEPTH OF SEAL: 12!
6 \M) F’@J%ﬂ &zﬁff ————~TYPE OS SEAL: "Clhofo Ly VE EXz
4 [y Chay 4o Sl
m ;F:; ﬁa DEPTH TOP OF SAND PACK: 27
!
?/dsJ.z 4’ztlf/ ELEVATION / DEPTH TOP OF SCREEN: 1
o pefe. ocrg
I TYPE OF SCREEN: O F.
V] bl e ool |
2 on 7’_/‘ 3 /‘we N { SLOTSZEXLENGTH: Q.0/0,a X /Qv@‘.
=5.2tH. 1D. OF SCREEN: -7

( [ \) Drum

L 50'\] Cu#r\'?f,

TYPE OF SAND PACK:  (2/30) F k.

WELL

ELEVATION / DEPTHBOTTOM OF SCREEN:
ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE QOF BACKFILL BELOW OSSERVATION

" ELEVATION /DEPTH OF HOLE: 4.8’

! {40’
__ 1Mo




OVERBURDEN MONITORING WELL SHEET

PROJECT (- AdC.
PROJECT NO.
ELEVATION DATE

O12%

ra
LOCATION:S. e 2¢/Zgne £
BORING guc2(-muwdsf

DRILLERCO® (00 Rogflimp

METHORGBPT-+. 26 &t

DRILLING Rak cos/om
DEVELOPMENT: NA

z{_q/qc

FIELD GEOLOGIST pyiderk DarvindYon
: ‘ M T 3

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

( , SN f"\\

)

1.D. OF SURFAGE CASING:

TYPE OF SURFACECASING:%,
(ﬁg;Rd(v)a{ bort-en [d Mucn (BEmeg
[IND \# —— TYPE OF SURFACE SEAC (oncrede Fdd
FLEVATIONG [Ouvitkereve) 2'wZ L &°
‘ RISER PIPE 1.D.: 208 .
& dzqqpéﬂ/zﬁt TYPE OF RISERPIPE:  PWC.. Sc k. 4O
! réy Flosh Theedded (F-T7) ’
5" <o p4. ly Cloy. BOREHOLE DIAMETER: B.24 ' (L8, ' oD
5 | Garea 5 above TYPE OF SEAL: Forklg nd CCumorrt
| |wnd') &4 10, Tgpe L. .
i lfr-ey $qdy 5} 1 ATION/ .
lo . _ ELEVATION/ DEPTH OF SEAL: f
0 ;{:\kﬁ‘:’g‘:ﬁs : ————— TYPE OS SEAL: "ca_ogf S (30/6;)
oWz, ’ : VFE Mz i
J/ @s “‘l"'”“'f) DEPTH TOP OF SAND PACK: R
|
“ ELEVATION / DEPTH TOP OF SCREEN: 1’
__E; '&4 ‘; TYPE OF SCREEN: PY., &Aa/ﬁa =7
0.0)) Regrn |
0 0 \ D,-.-‘.‘.l‘?"' BZ. SLOTSZEXLENGTH: (2 ()] Cur X _[O44-
,‘ % 1.D. OF SCREEN: 2 k-

A 1%:?;" Fe}(fg&/{:&" %)

\ Df\v'ms Cﬂc

éﬂ.‘ Iﬂd%!’ﬂ

Cii it a4

TYPE OF sguo PACK: G?ﬂ% 2% E ﬁ{g
Fal

ELEVATION / DEPTHBOTTOM OF SCREEN: 11!
ELEVATION / DEPTH BOTTOM OF SAND PACK: TEL

TYPE OF BACKFILL BELOW OBSERVATION
WELL: 2 F .S ncd .
————ELEVATION / DEPTH OF HOLE:

4!

BORING NO.Q_(_&AM?‘

D,




BORING NO..CVICZ { i/

OVERBURDEN MONITORING WELL SHEET

PROJECT  CAK. . TOCATION:S,¥€2(/Zone £ |ORILLER Coaler Drfle
PROJECT NO. olz9 BORING AM. 21~ murss |IMETHOD: DRI, 264 8 4SA
ELEVATION DATE  3/13/4% DRILUNG  Pad FO{kopm

f >

DEVELOPMENT: NA

FIELD GEOLOGIST Mari< Tlre ngda

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE;

————1.0. OF SURFACE CASING:

LConcoefe Fod

TYPE OF SURFACE SEAL:

A i rt

< .

RISER PIPEL.D..

TYPE OFRISERPIPE:  PUC, Sc k. &0,

£ | fgray o pale _ELvsh Threaded CE. 1N
| | Olewe, 56 C(y BOREHOLE DIAMETER: .25 o (#(-25 “10 /54>
V | gpad, mundto TYPE OF SEAL: !
by 2% ypol
°P €. adurg o T EVATION / DEPTH OF SEAL: 1L
cl ‘scolor. YPE 0% SEAL. M L s ]
| Mﬁéﬁ)
= @W/ DEPTH TOP OF SAND PACK: >
P o Bleg rnd ELEVATION / DEPTH TOP OF SCREEN: .13
ao)D‘”‘ fler B-2.
2 OD fn Kofe TYPE OF SCREEN: P . T
7 o [ocslelod stotszexLenaTH:  E.If0iny |OH.
3@ 1.0 e acFer 1.D. OF SCREEN: 2. -
—50"
L~ - .
{ ) Drv of" TYPEOF SaND PACK:  (20/30) £ .
[ | S0l atlings. < - ;%)ﬁz_d

ELEVATION / DEPTHBOTTOM OF SCREEN: /113
ELEVATION / DEPTH BOTTOM OF SAND PACK: li3

TYPE OF BACKFILL BELOW OBSERVATION
WELL: 'y . S20d.

ELEVATION/ DEPTH OF HOLE: l[ﬁ




BORING NO:CAL 2/~ AL,

OVERBURDEN MONITORING WELL SHEET

PROJECT (AN,

PROJECT NO.

ELEVATION

FIELD GEOLOGIST

[y

LOCATIO
BORING
DATE

{CAY2 2 1 — Wiz

N5 2l 7 /2t JORILLER ]
METHOD-BPF 4. 24 /'

DRILLING
ey DEVELOPMENT: NA

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

 TYPEOF SURFACE SR (oucmete Aaf

M'e{o} 2ix2ix £
RISER PIPE 1.D.:
TYPE OF RISER PIPE:

ﬂm&ﬂ lg §

BOREHOLE DIAMETER: 5 28

-

TYPE OF SEAL:

ELEVATION / DEPTH OF SEAL:

DEPTH TOP QF SAND PACK:

ELEVATION/ DEPTH TOP OF SCREEN:

TYPE OF SCREEN: DO 5 L ../0 F.7.
) e 7

stot szexLenaTH:  ELEND in « 1OH

.0. OF SCREEN: 2.

TYPE OF SAND PACK: %&_

ELEVATION / DEPTHBOTTOM OF SCREEN:

ELEVATION / DEPTH BOTTOM OF SAND PACK:

TYPE OF BACKEILL BELQW OSSERVATION
WELL: Lind

ELEVATION / DEPTH OF HOLE:

/1.5
— TYPE OS SEAL: ";:ﬁ)éke “Qud " YE Gz .
4and (30/64,
—a
. /3

/i3

{3

{3

o/




OVERBURDEN MONITORING WELL SHEET

BORING NO.CYUAC 2 ~MppZ

PROJECT __ L/ LOCATIO
PROJECT NO. BORING
ELEVATION DATE

N%.,’ &
Cili- 2] M. 2020

% - 923257
n/ - -

GRILLER padon Bl |

METHOD BPRH@. 2 42
DRILLING
DEVELOPMENT: NA

FIELD GEOLOGIST Ak Dhrie e e, >
' ' v

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING: |

|

f_c-—; {J
STICK-UP RISER PIPE;

-1 )
1.D. OF SURFACE CASING: & «ucl Stedd AA..LE-/.(

TYPE OF SURFACE CASING: Lid /Perts o

TYPE OF SURFACE SEAL: /- 5 raety Az

F ) ; |
ELEVATIONG. il ? (erehone]
' RISER PIPE 1.D.: _Sets %0 PO 2 inesd
/ TYPE OF RISER PIPE: < ¢ rf Yo Puc
| Slecedw ~d. .
BOREHOLE DIAMETER: /0 rac b
; TYPEOF SEAL: vl ’ad 75Ps L Com—t.
%___. i A
I o - » o — 4>, 2",‘ '!—_ :
/| Breloie Dram.
ELEVATION / DEPTH OF SEAL: /
/ A\ TYPE OS SEAL:
/ ! wﬂ Qe 5.0/
{ é ﬂ To A TE SEAL DT ZL ’/7520-:7;!“‘(0 s Ll
o DEPTH TOP OF SAND PACK: i 24" ges
ELEVATION / DEPTH TOP OF SCREEN: 28’1 8¢
TYPE OF SCREEN: Se i Yo Pue
SLOTSZE XLENGTH: . © /D - x < OF
1.0. OF SCREEN: 2 ~im el
TYPE OF SANDPACK: 2&/%6 S7a-0pn D
Silecd  BhaD
ELEVATION / DEPTHBOTTOM OF SCREEN: 33 ges

ELEVATION/ DEPTH BOTTOM OF SAND PACK: 2.5~ ¥4 /—
TYPE OF BACKFILL BELOW O3SERVATION

WELL: 26/30 STAMC D Scticd Sa~0
ELEVATION / DEPTH OF HOLE: 27.5° 1 gur




OVERBURDEN MONITORING WELL SHEET

BORING NO.: M tesp Z

PROJECT

CHIC

PROJECT NG.
ELEVATION
FIELD GEOLOGIST

LOCATION: 3. Fe 2| DRILLER
BORING _ 741 c/ ¥ METHCO: DPT
DATE 515194 DRILLING

DEVELOPMENT. NA

sl i AN1)

ELEVATIC

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK-UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE:
1.0. OF SURFACE CASING;

TYPE OF SURFACE CASING:

TYPE OF SURFACE SEAL:

= Flastn

Yo Pye

RISERPIPE)D.

TYPE OF RISER PIPE:

BOREHOLE DIAMETER:

TYPE OF SEAL: *

ELEVATION/ DEPTH OF SEAL:

— TYPEOSSEAL' £ . ..

DEPTH TOP OF SAND PACK;

ELEVATION / DEPTH OF HOLE:

ELEVATION/DEPTH TOP OF SCREEN: 1 &
TYPE OF SCREEN: o (fve
‘ ) ’
SLOTSZEXLENGTH: .0/ Y Y¢O
LD. OF SCREEN: [25".
TYPE OF SAND PACK: M ¢ et
ELEVATION / DEPTHBOTTOM OF SCREEN: 112°¢
ELEVATION/ DEPTH BOTTOM OF SANDPACK: /[ /27
TYPE OF BACKFILL BELOW OBSERVATION
WELL: ,
1/Z




Rev. 0
11/12/99

FIELD SAMPLING DATA SHEETS

CTO 0087



SOIL & SEDIMENT SAMPLE LOG SHEET

Page  of _ _

Project Site Name: AR Sample ID No.: g&m
Project No.: Sample Location: " R-F3
Sampled By: Q‘%i ﬁ
[ Surface Soil C.0.C. No.:
Subsurface Soil
[l Sediment Type of Sample:
1 Other: [l Low Concentration
[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:. ;.- - . “iiudis Fal i ; A S R LY
Date: B-)5-%°7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Tme DO |27 g |geos b
Method: DY o -4, si] v d/uar I~ of 5::,“‘3\
Monitor Reading (ppmi): 1 G\N'v :
COMPOSITE SAMPLEDATA: .. . . 855 - “owsid AL ) S X SR et ]
Joate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings
{Range in ppm):

SAMPLE COLLECTION INFORMATION: * .7;

s

Container Requirements

Collected

Analysis Other
H-Fn)coRes S (83T
/ - 57 82 Gluss 74
OBSERVATIONS / NQTES: . RS Pa MAP:
Circle if Applicable: - Sl A Signature{s]: 2
M5/MSD Duplicate ID No.: d 7?




SOIL & SEDIMENT SAMPLE LOG SHEET

Page | of _{

Project Site Name: % Sample IDNo.: 2 ) S2 B¢ Py
Project No.: Sample Location: z ]} 3 ¢
Sampled By: K P Kl —
[ Surface Soil C.0.C. No.:
¥ Subsurface Soil
[ Sediment Type of Sample:
[ Other [1 Low Concentration
1 QA Sample Type: [1 High Concentration
GRAR SAMPLE DATA: . A
Date:.  G[L /9% Depth Color Description (3and, Silt, Clay, Moisture, etc.)
[Time: o+Fso ‘ )
Method: DPT u,(’ ﬁ‘: YTV 6 ‘“/&-‘.«u—j
Monitor Reading (ppm). Z © T
COMPOSITE SAMPLE DATA: i
Date: Time Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Method:

SAMPLE COLLECTION INFORMATHON:

Analysis

Container Requirements

Collected Other

57 /08

& g (f-mt-d-u—

20 SL3 cwwos D

FH SN wpbof hale Yo z
o Y o
OBSERVATIONS /NOTES: MAP:
D(/«j ['Gnvér —T/7H ou /7/.
Circle if Applicabie; Signature(s):
MS/MSD Duplicate ID No.:

—_—

A
v




SOIL & SEDIMENT SAMPLE LOG SHEET

Page | of |

Project Site Name C & SampieIDNo.: 72 ) SLRASESH |&
Project No Sample Location: z / /S ¢ s~
Sampled By: [ oG

[1 Surface Soil C.OC.No.::

1F Subsurface Soil

0 Sediment Type of Sample:

O Cther: 1 Low Concentration

[1 QA Sample Type: fI High Concentration
GRAB SAMPLE DATA! K -
Date: NEEYLE Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: pcf l)f r
Method: orT S - G
Monitor Reading (ppm). /O P’"‘"‘" w Sods G"’a‘“'}
COMPOSITE SAMPLE DATA: ‘ i .
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.}
ethod:
Monitor Readings
(Range in ppm}: .
[SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
15 TEY/ (3 _ Cog & tew
PR [ ez b ful o CE o=
OBSERVATIONS / NOTES: MAP:
Ciccle if Applicable:
MS/MSD Duplicate ID No.: j




SOIL & SEDIMENT SAMPLE LOG SHEET

Page_  of __ _

Project Site Name: .iﬂﬁﬁ?\ GAC ) Sample IDNo.: R/ <LIZE 70506

Project No.: Sample Location: =B
Sampled By: SE2Z INA
[} Surface Soil C.0.C. No.:
M Subsurface Soil
] Sediment Type of Sampie:
[} Other. [} Low Concentration
I QA Sample Type: 1 High Concentration
GRAB SAMPLE DATA: 3y .- . bae LER ety s whe oo R
Date:  C-/R-L.C Color Description (Sand, SIit, Clay, Moisture, etc.)
Tine: O .
Method:  LOF] §oee|no.l~.6:t:9/ Si /9}—/ G/°~}/
Monitor Reading (ppm). /OO oy | '
[COMPOSITE SAMPLEDATR: . 020350 ot S el D R A
Date: Time Depth Color Description (Sand, Silt, Clay, Molsture, etc,)
Method:
Monitor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION:. i

Analysis —— l:;;r;l-alner. Flequuernents l Collecled Other
RIEX |- G- EFnCore ¥-131Y
FH [~d 02z glosS 7
OBSERVATIONS / NOTES: ., - MAP:

el D(fv‘k 570
“J/ F;/?‘ﬁr;/m‘)fm

fr
5

Circle if Apphicable: .. R Signature{s): M
[4
MSMSD Dupliclte ID No.: 7 / E




SOIL & SEDIMENT SAMPLE LOG SHEET

Page_| of [
e
Project Site Name C nre Sample IDNo.: Z/SZLBd§d6p7
Project No Sample Location: 7, R %
Sampled By: Koo gl
[} Surface Soil C.0.C. No.:
B Subsurface Soil
[ Sediment Type of Sample:
{ Cther 0 Low Concentration
0 QA Sample Type: ] High Concentration
GRAB SAMPLE DATA: ;
Date: &/2z3/ 73’ Depth Color Description {Sand, Silt, Clay, Moisture, etc.}
Time; o ‘ICD .
Method: P L~F dp..,)/ S/{yCA\/ ~ Mos
Monitor Reading (ppm): /30 / '
COMPOSITE SAMPLE DATA: .
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings
(Range n ppm);
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirtments Collected Cther
D7ex [ EDD $ 7 Engunm
ZAH] Nophdlofuer ¢ o
To¢/fFoe & o2
UA..:._ g g\“— /6 ] &
OBSERVATIONS / NOTES: MAP:

Circle if Applicable:

MS/MSD Duplicate ID No.:

‘ Signature{s): /
Z/5L30Y4697F D LA ”ﬂ

178




SOIL & SEDIMENT SAMPLE LOG SHEET

Page_Lof__/,

Project Site Name:

Sample IDNo.: Z/SZ B & ?cb}’dJ

Project No.: Sample Location: z /1 R 7
Sampled By: Koo ol

f Surface Soil C.0.C.No.:

B Subsurface Soil

{1 Sediment Type of Sample:

{1 Other: [} Low Concentration

[l QA Sample Type: [} High Concentration
GRAB SAMPLE DATA:
Date: &/T3/ 7 ({ Depth Color Description (Sand, Siit, Clay, Maisture, etc.}
Time: OI?) o [? (S N i Py
Monfior Reading (ppm);  Z. ’ S ' TR
COMPOSITE SAMPLE DATA: . )
Date: Time Depth Color Description (Sand, Silt, Ciay, Moisture, etc.)
Method:
Monitor Readings
{Range i ppmy): -
SAMPLE COLLECTION INFORMATION: :

Analysis Container Requirements Collected Other
RICX /DG SY Gpcor—
Pﬁ-Hll A e Fthaf e < oZ&
OBSERVATIONS / NOTES: MAP:
Circle if Applicable:
MS/MSD Duplicate 1D No.:

Signatu ‘( ¥ 1
Wb M’
[



C

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of ___

Project Site Name: A ) Sample IDNo.: 3/SLR}ISTHS
Project No.: Sample Location: __ ®-{{
Sampied By: RN
1 Surface Soil C.0.C. No.:
Subsurface Soil
[l Sediment Type of Sample:
[ Other; f] Low Concentration
0 QA Sample Type: [0 High Concentration
GRABSAHPLE DATA: 2o . ol Ghogw . B 3 i s LD
. /T -IT Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
'ﬁme 021_? . _ I 'fy cC Ly
Method: {797 uS:O §.0 GFQ%GS‘\M Si
Monitor Reading (ppm): ({b 1
COMPOSITE SAMPLEDATA: - i 39t on L TR .
Date; Time Depth Color Description {Sand, $iit, Clay, Moisture, etc.)
Method:
Monitor Readings
[(Range in ppmy):

SAMPLE COLL ECTION iNFORMATION:. . .= ;.

Container Requirements

Collected

Analysis Other
EB1EY, B3 o S~ Eu s /129
OBSERVATIONS { NOTES:! . - |MAP:

Total DegTh = For

£

‘*%3 F/V‘?r -/70%”“
| A0gpm

Signature{s): M




SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ _of

Project Site Name:

crca ]

Sampie IDNo.: RISLBIDZSES

% ]:,‘,d'tr 2 /50 gpra

Projed No.: Sample Lotation: R R
Sampied By: AN
Surface Soil C.0.C. No.: i
Subsurface Soil

0 Sediment Type of Sample:

{J Other [] Low Concentration

{J QA Sample Type: 1 High Concentration
GRAB SAMPLE DATAS i/ .- NG ke ! el i R
Date. -J¥( Depth Color Descnpuon tSand sm Clay, Mmsture elc}

ime:. OIS ¢ (.
-~ recint s
Method D PT 70-8.0 G ' S:/?‘}G[C%/
Monitor Reading (Ppm): oty
ECOMPOSITE SAMPL E NATAS LEER L e B B A ;.
Date: Time Depth Color Descnpbon {Sand, Silt, Clay, Moisture, etc.)
Method:
Montor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:, * .i . i L - .
Analysis Container Requirements Collected Other
TEX ,ﬁ_éb A Y- EnGores 2-BSY
A /- 90z chss v
SK

OBSERVATIONS /NOTES::. K MAP: ¥

T / p =g-© <

N/ " = 90 f’prv\
Circle if Applicable: . 3. .1y - PRREY Signature(s):
MSMSD Duplicste ID No.: / M




¢

¢

MONITORING WELL DEVELOPMENT RECORD Page | of |

Well: 'm,wgbf Depth to Bottom ([t.): (0' Fesponsible Personnel: /Zﬁ,«% l(((v
Site: Al Static Water Level Before (ft.): 5, &S *  Drilling Co.: Costow DAl <,
Date Installed: Z{12/7¢ Static Water Leve! After {{t.): Froject Name: & 4
Date Developed:  s7/%7¥¢¢¥ Screen Length (ft.): +' Project Number:
Dev. Method:  [“rie..n A Specific Capacity:
Pump Type: &w—(—;-}\‘c..}- Casing ID {in.}: oA
Tima Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment ‘Water Readings {Degrees C) Conductance (NTU) {odor, color, etc.)
Thickness Volume {Ft. below TOC) (Units ___ )
(Ft.) {Gel.) |
[!5v 3w ¢.5C z £ Y AN 12¢ qur‘g’dm Odov, Shec
ET 25 | st z 41 ce | 1 F 54 | Ko

_Vr_/c«..ﬁ

yute



MONITORING WELL DEVELOPMENT RECORD

Responsible Personnel: (

Page _1__ of

f-.l_u-aa\(:{.\‘“

Well: Mt E & Depth to Bottom (ft.}: [GL
Site: z ! Static Water Level Before (ft.): &Sk Drilling Co.: Ctes fae Do lleq
Date [nstalled: Zlufqy Static Watar Leve! After (ft.): Project Name: iy LA .
Date Developed:  ¥(%/¢ ¢ Screen Length (ft.): (o’ Project Number:
Dev. Method: __ ey Specific Capacity:
Pump Type: Cp.l_{-,.-fJ Casing ID (in.): z !
Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degrees C) Conductance {(NTL) (odor, color, etc.)
Thickness Volume (Ft. below TOC) {Units )
(Ft.) {Gal.)
(0> { (2.9 -7 N Y /‘/?’ (14 §;?¢¢w
LOL}-L “2—-5:_ (%, 30 —SO'C 7‘\22 lt]d /;‘q 7“1:4-“'
o . - <, - v
(0 RP _ By (3 7S 35S 7 3e / Fo Ty %/P?/f/y‘ CAL._/{/
(@‘Cb /U-L— wv.Q‘ P > ("M \ %%_—-‘
~ v rt o =
(o5 “ | tess 279 25| p¥e | 7de O pon
oo < TR i /67 O S
T \ 5 r ’0 - 4
vt 5— ” ¢ ? t’ff),f 7‘-) )'?Z lod Opv-_«g.,..n.

(&



( ¢ ¢

MONITORING WELL DEVELOPMENT RECORD Page ( of {
Nell: o L Depth to Bottom (ft.}: [(/( Responsible Personnel: {i\ 7‘1 MrA/.‘ =
Site: z ! Static Water Level Before (ft.): (/. 5 T Drilling Co.: CechW [RANTEN
date Installed: el 97 Static Water Level After (ft.): _;2-Y Project Name: A /
date Developed: _ ¥/ 5 ( ¢ Screen Length (ft.): jo’ Project Number:
Jev. Method: Syt g Specitic Capacity:
ump Type: @..,..—(—,.- Leo Casing ID (in.}: Al
Time Estimated Cumulative Water Lavsl Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degreas C) Conductance {(NTU) {odor, color, etc.)
Thickness Volume {Ft. below TOC) {Units )
{Ft.) (Gal.) :
o1y / i g8 z %6 G- Ll F 277 | Vo
59 >4 > (7.4t 244 | F-23] &Y 77¢ | Clonly
o @Yo 3,6 1259 A 1.3 LYo 797 C/owﬂ\,(/
6 qd¢ Y le-04 3.9 235| lbo 77 ¢ Cloc 4,
0952 < - 12 A 2s.¢ 5Y 132 777 Clow Ly
too | Cs (3. 57 295, ¢ Frol Lio 2 &6 /s C/a 2.
Ipe T 4 (359 6.3 +3Y 0,929 172 | Opug. .’
o3 CL, t2. 9o T7.2 T o woy AR @;‘L
ol 7> (2.0 6.y F4¢) o .sw7 9z O orfon
M




MONITORING WELL DEVELOPMENT RECORD Page / of |

/ -
Well: b £ 4 Depth to Bottom (ft.}: /‘4 < Responsible Personnsl: /Z/‘Lana-‘ )(/a
Site: z /! Static Water Level Before {ft.): § . Drilling Co.: - ofprem 120/
Date installed: 2l5/ 9T Static Water Lavei After {ft.): / ‘f. Project Name: i e
Date Developed: 9/7/7 4 Screen Length (ft.): /o’ Project Number:
Dev. Method: / e u«ﬁ Specific Capacity: —
Pump Type:  (Pee fii Av Qj Casing ID (in.): z!
Tima Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sedimant Watar Readings {Dagrees C} Conductance (NTL) {odor, color, etc.)
Thickness Volume {Ft. below TOC) {Units ____ )
{Ft.) (Gal.) .
{5 3ef 14 | z7.6 boy = 7.90 b S e

Ml o8 |E oot




¢ ¢

MONITORING WELL DEVELOPMENT RECORD

~

Page _L of _(

Wall: /)44‘\/[5( /3

Depth to Bottom {ft.):
Site: 2 §

Responsible Personné): % }\ L u—-«)z /¢

Static Water Level Before (ft.): 2. < Drilling Co.: e §feer { 2uill ey
Date Installed: flldaAd Static Water Level After (ft.): Project Name: C/ & i
Date Developed: 5/ 5/ ¢ Screen Length (ft.): to’ Project Number:
Dev. Method: 730—«-—{’ P Specific Capacity:
Pump Type: ﬁam.—f-—“ rlau/(/ Casing ID (in.): z
Time Estimated Cumulative Water Lavel Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degrees C) Conductance {(NTL) {odor, color, etc.)
Thickness Volume (Ft. balow TOC) (Units )
{Ft.} {Gal.)
o5 3y 3 12.5% 26-¢ Tzt | Lz« Yol Cloc by
‘ %297 b ccf t/?‘c,u—v ._‘,9 QDV\/ it ééy:;@
0§53 35 c.2y | lzaz 2.7 .64 €33 A
oo | y (.41 277 2.3l 167 3y | Sl i, ok,
o4k 5 2.¢q 2¢.2 2. 37| 0. Yoo 29 T T 7
e S 12.6F EIN 152 | oo {17 O fragon
oY T (o ({53 > Y4 155 0579 ¢ § Cl




MONITORING WELL DEVELOPMENT RECORD Page | ot [ _

-~
Neil: ”ﬂ"\/lb(' Depth to Bottom (ft.}: /3 Responsible Personnel: Z )—L Chme K/.'L
site: 2/ Static Water Level Before {{t.): Y 2 Drilling Co.: Crote Ovitlim,
Jate Installed: 2 //3/¥ 7 Static Water Level After (ft.}: Project Name: & < K
Jate Developed: ‘5’??/¢7 Screen Length {ft.): (o’ Project Number:
Dev. Method: @;—-ﬂa . Specific Capacity:
Pump Type: [ ps 4 fieo) Casing ID (in.): z"
Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings (Degrees C) Conductance (NTU} {odor, color, etc.}
Thickness Volume {Ft. below TOC) (Units ____ )
(Ft.) {Gal.)
oy Lf |2 04 2é.0 ces | £ 72C 7di C/gn

LY




C

Woell: Wil wé 7‘ 2

MONITORING WELL DEVELOPMENT RECORD
2 TS te 4F

o/
Depth to Bottom {f1}: %3.5 _, / Responsible Personnel:

o

Page _‘-_ o/l o

(. Fw Xl

Site: 2| Static Water Level Before (ft.): ¢z - £ 7 T Drilling Co.: =Y

Date Installed: , Static Water Level After (ft.): ___ Project Name: Cl L

Date Developed: [ 5TAA Screen Length (ft.): 5.5 Project Number:

Dev. Method; V!A—»—p ) n Specific Capacity: :

Pump Type:  Crvdec Lo ¥ Casing ID (in.): Z

Time Estimated Cumulative Water Lavel Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degrees C) Conductance (NTU} {odor, color, etc.)
Thickness Valume (Ft. below TOC} {Units )
(Ft.) {Gal.)
EEE |.& 251 2 o T4 | 32 F77 | ClowZ,

?7(‘:’&1”‘-/0 C/ﬂa‘.{/& t;& !lbu-vlé L[, Rﬁ po— L‘L/L f>l—°~f‘1¢"‘ﬂ' /




Nell:

WMo G F0

z{

Slte:

MONITORING WELL DEVELOPMENT RECORD

Depth to Bottom (ft.):

27,5

Static Water Level Before (ft.): 7. Z¢ '

Responsible Personnal: Z /LLGMA//"’

Drilling Co.:

Page __/_ ol

{

Zasf&w Dol "-';7-

Jate Instalied: G"/J/f'f Static Water Laeval After {ft.}: Project Neme: s
Jate Developed: E’[W?fr Screen Length (ft.): g/ Project Numbaer:
Dev. Method: 17 N Specific Caparcity: -
Pump Type: &,‘,‘_‘-}Z%Z‘Jr Casing ID {in.): z"
Time Estimated Cumulatijve Water Lavel Temperature pH Specific Turbidity Remarks
Sediment Water Aeadings {Deqgrees C) Conductance {NTU) {odor, color, etc.)
Thickness Volume {Ft. below TOC} {Units )
{Ft.) {Gal.)

“$ S V' Z$. 1Y 3 C gt Z. L | <Y
{ /] ( [ / CD/ Z o C/@G—L./@]
Y &0 < 270 22%.4 L7 /3.3 o3 | (lou gz,
[4 {1 5.8 7 T ¥ 5.3 73| /3¢ Sgef ol 4

141 A 2C. 25 . AEIINEN AN

[/ L , QQ/L,()AAJ Cﬂ—-a.ﬁ" , /
7

(b c?‘f %Mrm L)-;f [/f‘w L/\MC ‘ ,

eer | SEL—1 & .55 ZS6., |C90| (41 732 /o 2

(&S fa 20, | 2.4 NN 24 265 | ppgui/

T < Dory 237 AS3| /sy s Oy

14




r

-

MONITORING WELL DEVELOPMENT RECORD

Page  of

Nell: 'w\wuﬁ/ Depth to Bottom ({t.): ¥4 Responsible Personnal:

sitee 7. Static Water Level Before (ft.): 3. 95’ Drilling Co.:

Jate Installed: Static Water Level After {ft.): Project Name:

date Developed: «(5(99 Screen Length {ft.]: Project Number:

Jev, Method: F‘“’""r’ Specific Capacity:

ump Type: Casing ID (in.):

Time Estimated Cumulative Water Leval Temperature pH Specific Turbidity Remarks

Sediment Water Readings {Degress C} Conductance INTU} {odor, color, atc.)
Thickness Volumae (Ft. below TOC) {Units )

{Ft.)

(Gal.)




MONITORING WELL DEVELOPMENT RECORD Page ! of |

Well: e &b 4 Depth to Bottom {ft.): /e’ Responsible Personnel: (Z E B K/_[l_"”‘
Site: y Static Water Level Before {it.): 6. & v’ Drilling Co.: Cu,s%o [ {20 T
date Installed: sis{gY Static Water Lavel After (ft.): Project Name: CHsC 7.
Jate Developed: s 91797 Screen Length {ft.}: (o’ Project Number:
Jev. Method: __ [Zevne o Specific Capacity: —
Pump Type: o 4 ke Lu{ Casing ID (in.}: [ 28"
Time Estimated Cumulative Woeter Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings: {Degrees C} Conductence (NTU} {odor, color, etc.)
Thickness Volume {Ft. below TOC) (Units ___ }
(Ft.) {Gal.)
IRl o 2§ %ol 3&.6 tSo | fo.f A V&l W%
7




GROUNDWATER SAMPLE LOG SHEET

Page_ _ of
Project Site Name: CNC -~ Lhodeston SampleIDNo.: Q16 tifgdol
Project No.. Sample Location; -
Sampled By: A EI-DF
[] Domestic Well Data C.0.C. No:;
Monitoring Welt Data Type of Sample:
Other Well Type: [l Low Concentration
0 QA Sample Type: {] High Concentration
SAMPLING DATA:
Date: ] 13144 Color pH 5.C. Temp., Turbldity Do Sallnity Other
Time: 0ds5< Visual |Standard| mS/cm | DegreesC | NTU mg/ % NA
Method: 1w £Flon]
PURGE DATA:
Date: 4 ﬂ 1]aA Volume | pH S.C. | Temp. (€} | Turbidity DO Salinity Other
Method: _Fjow awﬂ\c, mital | .72 [ 164 | 974 12 | Hev
Moniter Reading (ppm) 1 gez! 1776 | 5p.50 ) | HO
Well Casing Diameter & Material 2 @82 1.9 21.9 O l. %
Type: 24 Pl¢ 3 g1 | le 1.7 | 2.5
Total Well Depth (TD}: 4. 00
Static Water Level (WL): -
One Casing Volume(gatiL): |, load]
Start Purge {hrs): 78 lf()'/
End Purge (hrs): o954
Total Purge Time {min):
Total Vol. Purged {gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

_BTZL MIBE TS | beapin tezt 35 FOmL Y iod 7]

AT el 21 L awmber aézcﬁ
OBSERVATIONS / NOTES:
Circle if Applicable: Signature(s): 6(; WW

MS/MSD Dupticate ID No.: ‘5/7
oLMOND



GROUNDWATER SAMPLE LOG SHEET

Page_ of \J

' Project Site Name: S AC D Sample IDNo.. _gjcia{o3o ]

Project No.: Sample Location. 13-
Sampied By: o
] Domestic Well Data C.0.C. No:
Maonitoring Well Data Type of Sample:

[1 Other Well Type: . [] Low Concentration

1 QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: ?,-,;)Q\ft? Color pH S5.C. Temp. Turbidity Do Salinity Other
Time: 1 SEN Visual | Standard| mS/cm | DegreesC | NTU mg/ % NA
[Method:
PURGE DATA:
pate: K- (~TX Votume | pH | S.cC. | Temp.(C) | Turbidity [ 0O Salinity | Other
Method: S Jeven By 0 el 83| |09 [Re. & | 15T [ /2€
Moniter Reading {ppm}): ¥, 1 5.5 | - 755 9,7 = / 35
Well Casing Diameter & Material 2 kefinylamaa l & }.5)

s - T

Type: B} Ev.c . 1 k™ lxwiate] & MYl

Total Well Depth (TD): ;3F4
Static Water Level (WL): §.3 7

One Casing Volume(gal/L): I ’ ?co.[
Start Purge (hrs): /0‘7’ i
End Purge (hrs): [{ S/a
Total Purge Time {(min):

Total Vol. Purged (gallL}:
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
BTEX, WTBE, ZDD ,oyph . Hed BxHoml inads 221~
OBSERVATIONS / NOTES:
Circle if Applicable: Signature(s):

MS/MSD Duplicate {D No.: -




GROUNDWATER SAMPLE LOG SHEET

Page_ _of ___

{1 Monitoring Weil Data
[] Other Well Type:

Project Site Name: /7 Sample IDNo..  Z/GLA7ES &/
Project No.: Sample Location: _ w7/ pgrs <
Sampled By: T o
[] Domestic Well Data C.O.C.No.:

Type of Sample:
[] Low Concentration

[} QA Sample Type:

[] High Concentration

SAMPLING DATA:

Date: £ /4 %4 Color

Time: (248 Visual

pH s5.C.
Standard| mS/am

Temp. Turbidity Do Salinlty Other
Degrees C NTU mg/1 % NA

Method:

PURGE DATA:

Date: 8 Z€ 99 Volume

S.C.

Temp. (C) | Turbidity Do Salinlty Other

Method: Initial

pH
573 | 239

78.3 / 7.25

Monitor Reading (ppm): 1

7.0 (.9%9

2B S /.1y

Well Casing Diameter & Material 2

b.85 | 7%

Type: 3

bAL . 3[F

&
1%8.4 o]
¢

Totat Well Deptn (TD): {1415

~

TG

Static Water Level (WL). 'L»’P"&

One Casing Volurne(gal/L): { .ﬂ‘

Start Purge (hrs): [/ 55

End Purge (hrs): /2 ¢¢

Total Purge Time (min);

Tolal Vol. Purged (galiLy: ~ S

SAMPLE COLLECTION INFORMATION:

Analysis

Preservative

Container Requirements Collected

<

B X YO m|

LAY ¥ H

2. x|

OBSERVATIONS / NCTES:

< &
[o'/?\ \

/€
62 Y2

fo;;o
F { 2—

Circie if Applicabie:

Signature(s):

MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page_  of
Project Site Name: N ’C&Ws‘[‘bw Sample IDNo.: 2 joMoTIRO|
Project No.: Sample Location: M -0 72
Sampled By: Ve ER
[] Domestic Well Data C.0.C. No.: )
Monitoring Well Data Type of Sample:
[] Other Well Type: [] Low Concentration
[] QA Sample Type: (] High Concentration
SAMPLING DATA:
Date: 8 [224{4qa Color pH S.C. Temp. | Turbidity DO Salinity Other
Time: |30 Visual |Standard| mS/cra | Degrees C NTU mg/) %, NA
IMethod: 1 oo Lropg i 123013811 oY | €7
PURGE DATA: )
Date.  B[zz{a4q Volume pH S.C. | Temp.(C) | Turbidity Do Salinity Other
Method: & [esta] FRAvR, & mitat | .77 | 225]| 4.1 g 1.%1
Monitor Reading (ppmy): ! 1 L5 | Alb| Q44 [ ! 86
Well Casing Diameter & Material 2 T | 93%.6] 8.1 LY sl
Type: AY PVl 3
Total Wef Depth (TD): £ 52
Static Water Level (WL): 5%
One Casing Volume(gai/L): U7 el
Start Purge (hrs): Oﬁw
End Purge {brs): |25 0
Total Purge Time {min}: 310
Total Vol. Purged {galiL}: |L.g
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Reguirements Collected
PO, MY, 709, nags Pea, Dx ddvul.ial BEEGE
P ’ — 2 I amloey e 3ol
OBSERVATIONS / NOTES:
* Noke: well was rst Fvaﬂm wede 60 "*') e S]L‘FFE"Q@ “T’
9.5 casioe YAumaes, D (l coces aL“oweo\ bo (e:l/o.rje anol
Circle if Applicable: Signature(s):
MS/MSD Duplicate 1D No.: M
|

J



C

GROUNDWATER SAMPLE LOG SHEET

[ ———

[] Other Well Type:

[] Low Concentration

[ QA Sample Type:

{] High Concentration

Page_ of
Project Site Name; LN - Clrovlectmn Sample ID No.: AMGLMOBO |
Project No.: Sample Location: Minl—08
Sampled By: Eh/en
f] Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:

SAMPLING DATA:

Date:  {h)z2219 Color pH S.C. Temp. Turbidity Do Salinity Other

Time: | Visual |Standard| mS/cm | Degrees C NTU mg/1 % NA

Method:_5lou Lio

PURGE DATA:

Date: 12349 Volume | pH S.C. | Temp.(C) | Turbidity DO Salinity Other

[Method:  Llow pgd mtial | £.77{ 8.9 | 254 o | /.ol

Monitor Reading (pém):_v 1

Well Casing Diameter & Material 2

Type: V-4 Ve 3

Total Well Depth (TD): S/ L7

Static Water Level (WL): ST

One Casing Volume({gal/L): -

Start Purge (hrs): | L’ IO

End Purge {hrs): f q'{p

Total Purge Time (min): ‘L}:J

Total Vol. Purged (galiL): g . 5,\;.'

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Coilected

2X, W(%e &8 | Vewin R 3xdopmi piaf g3 [77
i v 7 — O jt ocmboes -

OBSERVATIONS / NOTES:

- Well went d

dffer joatral Vegeds
qlgl/aakﬂe-, Q{%L(Pﬂd @ (4

n @ 14%0. 5 pad
4{:@0{% aqinm p,'; LS D

fuw‘f’ a2 flove ] o

Circte if Applicabie:

MS/MSD Duplicate ID No.:

Signature(s): 4{)‘4“2 S




Project Name:

Location:

L [ e

Y

Weather Conditions:

CNC Zone F

Site 2 1/Building 241

Overcast. B6 Degrees

Project No.:

Personnel: Paul Calligan

Measuring Device: Keck Waler Level Indicator

Tidally Influenced: Ye X Ne_ Rennurks:
Well or Elevation of Tolal Txplli to {epth to Thickness of Groundwater
Plezometer Date Toee Reference Polnt ‘Well Depth Frev Produd Waler Free Product Elevalion Conuments
Number /(l'td)‘ (foct)* {lfect)™ (fout)™ {lect)* (Teet)*
\O0C

CNC21MO1 10/13/1989 1544 5,12

CNC21MO2 10/13/1999 1524 517

CNC21M03 10/13/1999 1532 4.14

CNC21MOa 10/13/1999 1520 5.19

CNC21MO5 10/13/1999 1527 2.69

CNC21M06 10/13/1299 1536 4.7

CHCIMID 101341999 1540 602

* Al mtasuiements [o the nemest 0.0 tog

Page of




PERSONNEL:
DATE:

£/e/9

GROUNDWATER LEVEL

MEASUREMENT SHEET

Page of

WEATHER CONDITIONS: ixnnu/f{&/ﬁ/um,

£
LOCATION: S, \ve 2/ [ane £~

MEASURING DEVICE:”

Kec F

ADJUSTMENT FACTOR: AZpe
REMARKS: )

vez-mél | izd 5.65

2r- M9z | 1024 5.56

ANC - 03 | A0 .52
cneel —pod | (325 5./1
CAC2L — MOS | o928 2. 7€
CAc2r- moé 9815 43

2 —MOR {322 &. 73
CCZ/’MOP [35¢€ 3.95

i O ed [evels Q@Aﬂ&__ﬁé_ﬁm@;f 5 no’
a {51 ol an Ed75 clet L eueny,

*Messurements to nearest 0.01 foot.

Signaturse(s):




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

TE

Tetra Tech NUS, Inc. Page __ of __
Project Site Name: s he 21 Sample DNo.: 21GLm@P | &
Project No.: @2l o Sample Location: M) - |
Sampled By: < /RH Duplicate:  [_]

Field Analyst: ' Blank: O
Field Form Checked as per QA/QC Checklist (initials): ’ |

SAMPLING DATAG#GERRLE: e iRt i

Date: 4 9 44 Color | ORP (Eh) Turbidity Do sal. pH

Time: leYo (Visuah) | (+/-mv) (NTD) (Meter, mg/l) (%) [610)

Method: @OPJW orly 662 |, 2-¢&

SAMPLE GOLLECTION/ANALYSIS: INFORMATION vt mudiasmtens &

Dissolved Oxygen:

Equiptment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/L) Analysis Time:

Range Used: Range Sample Vol. lCartridge | Multipller Titration Count Multiplier Concentration
] 1-5 mgiL 200m 0200N 001 x001 = mglL
] 210 mg/t 100m  0200N 002 x0.02 = mgiL

CHEMetrics: _/, /) mgiL

Notes: ’

Alkalinity: Analysls Time:

Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L}) Fittered: |:|
Range Used: Range [Sample Vol. |Cadﬂ'dge | Muttiplier Titration Count Multiplier | Concentration

[] 10-40 mg/L 100ml  0AS00N 0.1 & x0.1 = mgiL
D 40-160 mp/. 25mi 0.1600 N 0.4 & x0.4 = mgiL
% 100-400mg/L____ 100m___1600N 1.0 & x1.0 = mgft |
200-800 mg/L s5om 1600N 20 a2 x20 =25 Cfmgn
[] 500-2000mgl.  20ml  1600N 50 a ' x50 = mglL
D 10004000 mg/l 10 mi 1.600 N 10.0 & x10.0 = mg/L
Parameter: Hydroxide Carbenate Bicarbonate
Relationship:
CHEMetrics: mg/L
|Notes:

Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:

Carbon Dioxide:

Equipment: HACH Digital Titrator CA-DT CHEMetrics (Range mgiL} Analysis Time
Range Used: Range Sample Vol. |Car1ridge | Multiplier Titration Count | | Cortcentration

£ 10-50 mg/L 200m  03636N 0.1 x01 = mgiL
I:I 20-100 mg/L 100 mi 03636 N 0.2 x0.2 = mg/L
X 100400mglL.  200ml  3636N 1.0 YK 10 =G/ Khgn
[ ] 2001000mg.  100ml  3636N 20 x20 = marl
CHEMetrics: mg/L
Notes:
Standard Additions: |:| Titrant Molarity: Digits Required: ist.: 2nd.. 3rd.;




¢

&

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc, Page __ of __
Project Site Name: < ,Wlk,a { sample IDNo.: 2.1 GLmp &£
Project No.: Pp2 14 Sample Location: M]-J \
SampledBy: N K /R M Duplicate: [ ]
Field Analyst: [} N" Blank: ]

Field Form Checked as per QA/QC Checklist (mmals)

SAMPLE COLLECTION/ANALY SIS INFORMATION:;

Manganese (M ):

Equipment: DR-8_ _ HACH MN-5 Other; Analysis Time:

Program/Module:  525nm 41

Concentration: ﬁ . jé mg/L Filtered: D
' V Digestion; |___]

Standard Solution; I__.] Resuits: Reagent Blank Cormrection: I__.]

Standard Additions: D Digits Required: 0.1ml; 0.2ml; *0.3ml;

Notes:

2+
Ferrous Iron (Eg_):\
JE quinment: @m R IR-18C Color Whesl Other Analysis Time:

i DR-8_ _
Program/Module: S00nm a3
=
Concentration; <f> . / S mg/L Fiitered. L-_]

Notes:

Hydrogen Sujfide {H,S):

Equipment: @ Other: Anatysis Time:

Concentration: '9\ . mg/L Exceeded 5.0 mg/L range on color chart: D
Notes:

QA/QC Checklist:

All data fields have been completed as hecessary:; ]

Correct measurement units are cited in the SAMPLING DATA block D

Mulitplication is correct for each Multiplier table: D

Final caiulated concentration is within the appropriate Range Used block: [

Alkalinity Refationnship is determined appropriatly as per manufacturer instructions: D

QA/QC sample {e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents:
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: D

Title block is initialized by person who performed the QA/QC Ckecklist: D

[]




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS ‘
Tetra Tech NUS, Inc. Page _ of _ J
Project Site Name: S ,"')t ) Sample IDNo.. JICL Mo[o|
Project No.: 2|4 Sample Location: MN ~ |
SampledBy:  TK / R.43 Duplicate: [}
Field Analyst: R, /¥ Blank: O

Field Form Checked as per QA/QC Checklist {initials):
|SAMPLE COLLECTION/ANALYSIS INFORMATIONS s e i0s

Sulfide (8*):

Equipment; DR-700 DRE__ HS-C Color Chart HS-WR Color Wheel Analysis Time:
Program/Madule: 610nm 93 Other:
Cencentration: Q O E 2 mg/L Filtered: |—__]
Notes:
Sulfate (S0,%):
Equipment: DR-700 DR-8_ _ Other: Analysis Time:
Program/Module; 91
Concentration: mg/L Fitterad; D
Standard Solution: D Results: J
Standard Addltions: r__] Digits Required: 0.1ml: 0.2mi: 0.3ml: i
Notes: ‘
Nitrite (NO;-N): Analysis Time:
Equpment  DR-700 DR&__  Other Fitered: [
Program/Module: 60
Concentration: mg/L Reagent Blank Correction: D

Standard Solution; D Results: D
Notes:
Nitrate (NO,'-N): Analysis Time:
Equipment: DR-700 DRB _ _ Other: . Fittered: D
Program/Module: S5
Concentration. mg/L

Nitrite Interference Treatment: D

Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required; 0.1mi; 0.2mt: 0.3mi:

Notes:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
(' Tetra Tech NUS, Inc. Page _ of _

Project Site Name: &) {€. 2.{ sample IDNo.: ) i MO L{Ql

Project No.: 074 Sample Location: M~ 4

Sampled By: 2gd [Tk Duplicate: [

Field Analyst: i Blank: 3

Field Form Checked as per QA/QC Checklist (initials);

SAMPLING DATA e SR R

Date: Color s.C. Temp. Turbidity DO Sal. pH

Time: | 2t (Visual) (f/- my) | (mS/em) ('C) (NTU) (Meter, mg/) (%) (ST
L8

Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/l) Analysis Time:

Range Used: Range |Samp[e Vol. ICartn'dge | Muitiplier Titration Count Muttiplier Concentration
L] 1-5 mg/L 200m  0200N  0D1 X001 = ma/L
[ 246mgh - 100m  0200N 002 2002 = mg/L

CHEMetrics: /. O mgil '
Notes:
7 Alkalinity: _ Analysis Time:
L{ Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered; D

Range Used: Range |Sample Vol. |Car1ridge | Multiplier Thration Count Muttiplier | Concentration
L] 10-40 mgiL 100ml  0.4600N 01 & x01 = moiL
0 40-160 mg/L 25m  0.1600N 04 a  x04 = mg/L
D 100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = mg/L
D 200-800 mg/L 50 mi 1.600 N 20 & _ x20 = mg/L
E 500-2000 mg/L 20m  1600N 50 2 26870 x50 = /Z3moll
] 10004000mglL  10ml___ 1.600N 100 & x100 = mgiL

Parameter: Hydroxide Carbonate Bicarbonate
Relatlonship:
CHEMetrics: mg/.
Notes;
Standard Additions: || Titrant Molarity: Digits Required: 1st._____ 2nd.. 3rd.;
Carbon Dioxide:
Equipment: HACH Digital Titrator CA-OT CHEMetrics {Range: ma/L) Analysis Time;

Range Used: Range ISample Vol. ICartn'dge ] Multiplier Titration Count Concentraticn
I___.] 10-50 mg/L 200 mj 0.3636 N 0.1 x0.1 = mg/L
£] 20-100 mg/t. 100ml 03636 N 0.2 x0.2 = mg/L

v D 100-400 mg/L 200 ml 3636N 10 x1.0 = mg/L
X 200-3000 mg/L 100m 363N 20 K x20  =/ZOmgi
CHEMetrics: mg/L
Notes:
Standard Additions: 4[:] Titrant Molarity: — Digits Required; tst. — 2nd. 3rd..




FIELD ANALYTICAL LOG SHEET

GEQCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __of _ O
Project Site Name: S:“h EX Sample IDNo.. 21 G L " D
Project No.: B2 19 Sample Location: M J - H
Sampled By: Rk /TR Duplicate: [
Field Analyst: & It Blank: O
Field Form Checked as per QA/QC Checklist (initials):
SAMPLE COLLECTION/ANALYSIS INFORMATION: 135 s v iigss
Manganese (Mn>"):
JEquipment: DR-8 _ _ HACH MN-S Other: Analysis Time:
Program/Module: S525nm 41
Concentration: ""O A mgL Fitered: [ |
Digestion: D
Standard Solution: D Resulis: Reagent Blank Correction: D
Standard Additions: D Digits Required; 0.1ml; 0.2mil; 0.3ml;
|Notes:
Ferrous lron/(_ligi):\
|equipment: DR-700 DRB__  IR-18C Color Wheel Other: Analysis Time:
ProgramModule; S 33
Concentration: S‘- { O mg/L Filtered: D Q
Notes:
Hydrogen Sulfide (H,S):
Equipment: Other: Analysis Time;
Concentration: L& mg/L Exceaded 5.0 mg/L range on color chart; )
Neotes:
QA/QC Checklist:
All data fields have been completed as necessary: D
Correct measurement units are cited in the SAMPLING DATA block: (]
Mulitplication is correct for each Multiplier table: O
Final calulated concentration is within the appropriate Range Used block: ]
Alkalinity Refationship is determined appropriatly as per manufacturer instructions: O
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: D
Title block is initialized by person who performed the QA/QC Ckecklist: D




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page _ of __

‘ Tetra Tech NUS, Inc.

Project Site Name:

{SE'_I}E Al <<

Project No.:

p21l4g

Sampled By: 2 ];[ LJ'_A:

Field Analyst: 92

Field Form Checked as per QA/QC Checklist (initials):

SampleIDNo.: 2-1GL Nead @)
Sarhple Location: .'\/“/\J 2!
Duplicate: (]
Blank: O

[

SAMPLE. COLLEC TION/ANALYSIS INFORMATION:

Notes:

Sulfide (§%):
Equipment: DR-700 DR8_ _ HS-C Color Chart HS-WR Color Whee| Analysis Time:
Program/Modufe: €10nm a3 Other:
Concentration. (O .0O 8’3{ mg/L Fitered: [ |
Naotes:
Sulfate (S0,%):
Equipment: DR-700 DR-8 _ _ Other; Analysis Time:
Program/Module: 91
|Concentration: mg/. Fitered: L_I_. .
v Standard Solution: D Results:
Standard Addltions: I:l Digits Required: 0.1ml; 0.2mil; 0.3mi;
Naotes:
Nitrite (NOz-N): Analysis Time:
‘Equipment: DR-700 DR-6__ Other: Filtered: D
Program/Module: 60
Concentration: mg/L Reagent Blank Correction: D
Standard Solutipn; B Resulls: D
Notes:
Nitrate (NO;™-N): Analysis Time:
Equipment: DR-700 DRS__ Other: Fitered:  [J
Pregram/Module: 55
Concentration: ma/L
Nitrite interference Treatment: L—_J
Standard Solution; D Results; Reagent Blank Correction; E’
Standard Additions: D Digits Required: 0.1ml: 0.2ml; 0.3ml;




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page __ of

k]
Project Site Name: S ,E 2 L

Project No.: o219

Sampled By:

Field Analyst:

Field Form Checked as per QA/QC Checklist (initials):

——

Sample ID No.: a]G_LMQ(O [

Sample Location: /27/,) ~<

Duplicate:  []
Blank: ]

SAMPLING DATAZ:: i
pate G ¥ 99 Color |ORPEm| sc. | Temp. Turbidity Do sal. pH
Time: [t 20 (Visual) (ﬁ!_bnw {mS/cm) (9] (NTU) (Meter, mg/l) (%) &10)]
Method: YO0 Priasm Or. (LY 1536 27« | p.da
SAMPLE-COLLECTION/ANALYSIS INFORMATION: : : i ' 3 B
Dissolved Oxygen:
Equipment; HACH Digital Titrator OX-DT CHEMetrics (Range: mgfl) Analysis Time:
Range Used: Range Sample Vol |Cartridge | Multiplier Titration Count Multiplier Concentration
{ ] 1-5 mg/L 200m  0200N 001 2001 = mg/L
[ 2-10 mg/L 100m 0200N  0.02 x002 = mag/L
CHEMetrics: /+ 5 malL
Notes:
Alkalinity: “Analysis Time:
Equipment: HACH Digital T#rator AL-DT CHEMetrics (Range: mg/L) Filtered; |:|
Range Used: Range |Sample Vol. |Cartridge | Multiplier Titration Count Multiplier 1 Concentration
D 1040 mg/L. 100 mi 0.1600 N 0.1 & x0.1 = mg/L
L] 40-160 mg/L 25m  01600N 0.4 & x04 = mglL
L] 100-400 mo/L 100m_ 1600N 1.0 & x1.0 =fE&Smn. |
] 200-800 mg/L 50m  1600N 2.0 R ) 20 =/ Omgl
EI S00-2000 mg/L 20 mi 1.600 N 5.0 & x50 = mgfl-
L] 1000-4000mg/l  10ml  1.600N 100 & x100 = mg/L
Parameter; Hydroxide Carborate Bicarbonate
Relationship:
CHEMetrics: mg/L
Notes:
Standard Additions:  |_|  Tirant Molarity: Digits Required: 1st.: 2nd.: ard.:
Carbon Dioxide:
Equipment HACH Digital Tirator CA-DT CHEMstries (Range mg/l) Analysis Time
Range Used: Range Sample Vol. |Cartridge ]T\nultiplier Titration Count ] | Concentration
D 10-50 mg/L 200mi 03836 N 0.1 x 0.4 = mg/L
(] 20-100 mg/L 100mi  03636N 0.2 x02 = mg/L_|
| 100400 mg/L 200m 366N 1.0 &70 x10 =€ /COmgt
(] 2001000 mgl.  100ml 363N 20 120 = mgfL
CHEMetrics: mgfL
Notes:
Standard Additions: D Titrant Molarity; Digits Required: 1st.; 2nd.: 3rd.;




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc.

Page _ of __ .

Project Site Name: S}jlc 21 Sample IDNo.: 21 & L-mc\? 6 &
Project No.: -, D2 q Sample Location: N7 ja) -—5
Sampled By: Rl v /UK Duplicate: [ ] ‘
Field Analyst: R Blank: R
Field Form Checked as per QA/QC Checkhst (lnltlals)
SAMPLE COLLECTION/ANALYSIS INFORMATION:. = it 0
Manganese (Mp2);
WEquipment: @ DR-8_ _ HACH MN-5 Other: Analysis Time; 3 A
ProgramModule; S525nm 4
Concentration; @ S ma/L Fittered: D
Digestion: |:]
Standard Solution: I___, Results: Reagent Blank Correction; |:|
Standard Additions: I:' Digits Required: 0.1ml. 0.2ml: 0.3ml:
Notes:
Ferrous iron (Ee?!):
Equipment: @ DR-8 _ _ IR-18C Color Wheet Cther. Analysis Time:
Program/Module; S00nm 33
Concentration: § 3 g mg/L Fitered; D
Notes:
Hydrogen Sulfid
Equipment: Other: Analysis Time:
Concentration: O l mg/L Exceeded 5.0 mg/l. range on color chart: I:I
Notes:
QA/QC Checklist:
All data fields have been completed as necessary: I:I
Correct measurement units are cited in the SAMPLING DATA block: ]
Mulitplication s correct for each Muffiplier table: ]
[Final calulated concentration is within the appropriate Range Used block: Q
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: ]
QASQC sample {e.g., 5td. Additions, etc.) frequency is appropriate as per the project planning documents: D
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: D
Title block is initialized by person who performed the QA/QC Ckecklist: ]




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Ing, Page __ of __
Project Site Name: 5,%1"7;9, | Chrc Sample DNo.: 2. { GL M DPEB
Project No.: priq Sample Location: Ml-&
Sampled By: R B / Tk ) Duplicate: [

Field Analyst: /3 (¥ ~ Blank: O
Field Form Checked as per QA/QC Checklist (initials):

SAMPLE COLLECTION/ANALYSIS INFORMATION: i, ii3anis Pt i

Sulfide (5*):

Equiptnent: DR-8_ _ HS-C Color Chart HS-WR Color Wheel Analysis Time: 5—5 4 ;"1,

Program/Module: 610nm 93 Cther:

Concentration: 0! >§D mg/L Filtered: D

Notes:

Sulfate (S0,%):

|Equipment: DR-700 DR-8__ Other: Analysis Time:

Program/Module: 91

ICancentration: mg/L Filtered; D

Standard Solution: D Results:

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

|Notes:

Nitrite (NO;-N): Analysis Time:

Equipment; DR-700 DR __ Other. Fitered: [

Program/Module: &0

Concentration: - mg/L Reagent Blank Correction: D

Standard Solution: Q Results: D

Notes:

Nitrate {(NO,-N): Analysls Time:

Equipment: DR-700 DR-8 _ _ Cther: Filtered: D

Program/Module; 55

rConcentration: mg/L

Nitrite Interference Treatment: D

Standard Solution: D Results: Reagent Blank Comection: D

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

Notes:
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APPENDIX D

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA
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S. W. COLE ENGINEERING, INC.

REPORT OF GRADATION
ASTM C-117, C-136

Project No. 99008
Date 06/30/1999
Project MISCELLANEOUS
Client KATAHDIN ANALYTICAL
o
Sample No. 31, CLAY, WP3035—5(216Hé 54.308060?)

PROJECT
Sieve Size Percent Passing Specifications %
# 10 100.0
# 20 99.9
# 40 99.8
# 60 99.3

= # 100 96.7
‘ # 200 92.2

[aTatatatat 4l
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f Katahdin KATAHDIN ANALYTICAL SERVICES

MR REPORT OF ANALYTICAL RESULTS

" lent: PAUL CALLIGAN Lab Number: WPR3672-4
Tetra Tech NUS SDG: WP3672
1401 Oven Pari Dr, Report Date: 9/23/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO#68

Proj. ID: CNC CHARLESTON % Solids: 61

Method: 3W8260

Date Analyzed: 8/25/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst

21SLB030304 SL 8/18/99 81%/93 B/25/99 DJP 5030 DJP

Sample Method

Compound Result Units DF PQL PQL
BENZENE <7 ug/Kg 15 7 5
TOLUENE J4 ug/Kg 1.5 7 5
1,2-DIBROMOETHANE <7 ug/Kg 1.5 7 S
ETHYLBENZENE <7 ug/Kg 1.5 7 5
NAPHTHALENE <7 ug/Kg 1.5 7 S
MTBE <7 ug/Kg 15 7 5
TOTAL XYLENES <7 ug’Kg 15 7 5
DIBROMOFLUOROMETHANE 100 % 15
p’ ' 2-DICHLOROETHANE-D4 90 % 1.5
LUENE-D& 109 % 1.5
P-BROMOFLUOROBENZENE B3 % 15

bRepcnrt Notes: J

Page 1 of 1



KATAHDIN ANALYTICAL SERVICES

ANAILTICAL N RVIGES REPORT OF ANALYTICAL RESULTS
Client: PAUL CALLIGAN Lab Number: WP3672-4
Tetra Tech NUS SDG: WP3672 ( )
1401 Oven Park Dr. Repori Date: 5/23/99
Suite 102 PO No. : N7912-Pg9284
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: 61
Method: EPA 8270

Date Analyzed: 9/1/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Extd By  Ext. Method Analyst

215LB030304 SL 8/18/99 8/19/99 8/20/99 LAP EPA 3550 KRT
Sample Method

Compound Result Units DF PaL PaL

NAPHTHALENE <530 ug/Kg 1.6 530 330

2-METHYLNAPHTHALENE 2500 ug/Kg 16 530 330

ACENAPHTHYLENE <530 ug/Kg 1.6 530 330

ACENAPHTHENE J340 ug/Kg 16 530 330

FLUORENE J500 ug/Kg 16 530 330

PHENANTHRENE 1100 ug/Kg 16 530 330

ANTHRACENE <530 ug/Kg 1.6 530 330

FLUORANTHENE <530 ug/Kg 1.6 530 330

PYRENE <530 ug/Kg 16 530 330

BENZOJ|AJANTHRACENE <530 ug/Kg 16 530 330 \)

CHRYSENE <530 ug/Kg 16 530 330

BENZO[BJFLUORANTHENE <530 ug/Kg 16 530 330

BENZOIKJF LUORANTHENE <530 ugfKg 16 530 330

BENZO[AJPYRENE <530 ug/Kg 1.6 530 330

INDENO[1,2,3-CD]PYRENE <530 ug/Kg 1.6 530 330

DIBENZ[A HJANTHRACENE <530 ug/Kg 16 530 330

BENZOIG, H,I\PERYLENE <530 ug/kKg 16 530 330

NITROBENZENE-D5 45 % 18

2-FLUOROBIPHENYL 71 % 16

TERPHENYL-D14 74 % 1.6

Report Notes: J \J

Page 1 of 1
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ANALYTICAL SERVICES

Lab Nurrber : WP-3672-4

CLIENT: PAUL CALLIGEN Report Date: 09/24/99
Tetra Tech NUS PO No. : N7912-P99264
1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: ONC CHARLESTON REPCRT OF ANALYTTCAL RESULTS Page 4 of 12

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
21S1B030304 Solid JR HILL 08/18/99 08/19/99“-
PARAMETER RESULT UNITS DF *PQL,  METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 61, wt ¥ 1.0 0.10 CLP/CIP SOW 08/24/99 JF 1

* PQL {Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values.
(1) Sample Preparation on 08/23/99 by JF

-

09/24/99

LJO/baeajc (dw) /msm
PH23TSS4
CC: MS LEE LECK
TETRA TECH NUS
b FOSTER PLAZA 7
661 ANDERSEN DR.

0 Lounny foad No. S 210 Wt Road No, 5, Pornmouth, NH 03301

PO, Bon 720, Weschrook, ME 04098 . . Tek: (603) 431-5777  Fax: (603) 136-3356
i b o ; X 5
Tel: (207) §74-2400 Fax: {207) 775-4929 hiepsffhatabdianlab.com e



KATAHDIN ANALYTICAL SERVICES

SRR REPORT OF ANALYTICAL RESULTS
Client:  Paul Calligan Lab Number: WP3035-6 ’
Tetra Tech NUS SDG: WP3035 i
1401 Oven Park Dr. Report Date: 8/17/ag
Suite 102 PO No.: N7912-P89264
Talizhassee, FL 32308 Project: CTO#68
Proj.ID: CNC CHARLESTON % Solids: a3
Method: SWaz260

Date Analyzed: 6/25/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy  Ext. Method Analyst
21SLBO40405 SL 6/23/99 6/24199 6/25/99 KMC 5030 KMC
Sampie Method
Compound Result Units DF PQL PaL
BENZENE <6 ug/Kg 13 6 5
TOLUENE <6 ug/Kg 13 6 5
1 Z-DIBROMGCETHANE <6 ug/Kg 13 6 5
ETHYLBENZENE <6 ug/Kg 1.3 & 5
NAPHTHALENE J4 ug/Kg 1.3 6 5
MTBE <6 ug/Kg 1.3 6 5
TOTAL XYLENES <6 ug/Kg 13 & 3
DIBROMCFLUCROMETHANE N % 13 .
1,2-DICHLOROETHANE-D4 96 % 1.3 u
TOLUENE-D8 87 % 1.3
P-BROMOFLUORCBENZENE 74 % 1.3

Report Notes: J

Page 1 of 1
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Katahdin KATAHDIN ANALYTICAL SERVICES

AN REPORT OF ANALYTICAL RESULTS
c ent:  Paul Calligan Lab Number: WP3035-6
Tetra Tech NUS SDG: WP3035
1401 Oven Park Dr. Report Date: B/17/98
Suite 102 PQC No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
% Solids: 93

Proj. ID: CNC CHARLESTON
Method: EPA 8270
Date Analyzed: 7/28/98

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy  Ext. Method Analyst
21SLB040405 SL 6/23/99 6/24/99 6/28/99 PMM SW3550 KRT
Sampie Method
Compound Result Units DF PaQL PaL
NAPHTHALENE <360 ug/Kg 14 380 330
2-METHYLNAPHTHALENE ESS00 ug/Kg 141 360 330
ACENAPHTHYLENE <360 ug/Kg 11 360 330
ACENAPHTHENE 1400 ug/Kg 1.1 360 330
FLUORENE 2200 ug/Kg 1.1 360 330
PHENANTHRENE 5400 ug’Kg 11 360 330
ANTHRACENE 760 UgrRg ii 360 330
SLUORANTHENE 1300 ug/Kg 1.1 360 330
‘ RENE 880 ug/Kg 1.1 360 330
NZO[AJANTHRACENE 440 ug/Kg 1.1 360 az

CHRYSENE 400 ug/Kg 1.1 360 330
BENZO[BJFLUORANTHENE 370 ug’Kg 1.1 360 33p
BENZO[KJFLUORANTHENE J200 ug'Kg 14 360 330
BENZO[AJPYRENE J340 ug/Kg 1.1 360 330
INDENO[1,2,3-CDJPYRENE J230 ug/Kg 1.1 360 330
DIBENZ|A,HIANTHRACENE <360 ug’Kg 1.1 360 330
BENZO[G,H,IJPERYLENE J200 ug/Kg 1.1 360 330
NITROBENZENE-D5 67 % i1

2-FLUCROBIPHENYL 59 % 11

TERPHENYL-D14 58 % 1.4

.

Report Notes: J, E, 013

Page 1 of 1
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KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Client:  Paul Calligan Lab Number: WP3035-6DL
Teira Tech NUS SDG: WP3035
1401 Oven Park Dr. Report Date: B8M7/99
Suite 102 PO No. ; N7912-P35264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: 93
- Method: EPA 8270
Date Analyzed: 7/29/89
Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst
215LB040405 SL 6123199 6/24/99 6/28/99 PMM SW3550 KRT
Sample Mathod
Compound Resutt Units DF PQL PaL
NAPHTHALENE <1400 ugKg 43 1400 330
2-METHYLNAPHTHALENE 11000 ugig 43 1400 330
ACENAPHTHYLENE <1400 ug’Kg 43 1400 330
ACENAPHTHENE 1400 ug’Kg 43 1400 330
FLUORENE 200 ug/Kg 43 1400 330
PHENANTHRENE 5700 ug’kKg 43 1400 330
ANTHRACENE J780 ugKg 4.3 1400 330
FLUCRANTHENE J1300 ug’Kg 43 1400 330
PYRENE J1100 ug/Kg 43 1400 330
BENZO{AJANTHRACENE <1400 ug’'Kg 4.3 1400 330
CHRYSENE <1400 ug/Ka 4.3 1400 330
BENZO[B]JFLUORANTHENE <1400 ug/Kg 43 1400 330
BENZO{KJFLUORANTHENE <1400 ug’Kg 43 1400 330
BENZO[AJPYRENE <1400 ug/Kg 4.3 1400 330
INDENOI[1,2,3-CDJPYRENE <1400 uy’'Kg 4.3 1400 330
DIBENZ{A HIANTHRACENE <1400 ug/kg 43 140G 330
BENZO[G H,IIPERYLENE <1400 ug/Kg 43 1400 330
NITROBENZENE-DS B6 % 43
2-FLUOROSBIPHENYL 59 % 4.3
TERPHENYL-D'14 62 % 4.3
Report Notes: J, 0-2
Page 1 of 1

0000026



-

Katahdin

ANALYTICAL SERVICES

Lab Number : WP-3035-6

CLIENT: Paul Calligan Report Date: 08/19/99
Tetra Tech NUS PO No. : W7912-P99264
1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: (NC CHARLESTOW REPORT OF ANALYTICAL RESULTS Page 8 of 8

SAMPLE DESCRIPTION MATRTX SAMPLED BY SAMPLED DATE RECEIVED
215LB040405 Solid R. FRANKLIN 06/23/99 06/23/99
PARZMETER RESULT WNITS DF *PQL  METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 93. wt ¥ 1.0 0.10 CLp/CIP SOW 06/28/99 JF i

* POL (Practical Quantitation Lewvel) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values.
(1) Sample Preparation on 06/25/99 by JF

08/19/99

LJO/baeajc (dw) /msm

PF25TSS2

CC: MS. IEE LECK
TETRA TECH NUS
FOSTER PLAZA 7
661 ANDERSEN DR.

AW Cuamy Koad N, S 210 Wese Road Na., 5, Porismouth, NH 03801
II’_';‘!. ‘Hu\ -_’ll_, \\'"'\Ilhltllll:[.lh.\1l, {H(ll]‘:: Buupstharabibinbibasm Tel: ¢603) 431-5777  Fas (603) 4306-3356
20T RT 9 2000 baa: 0207 TSNS

0000024
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Client: Katahdin Analytical

340 County Road
Westbrook, Maine 04092
Conract; Ms. Andrea Colby
Project Description: Former Naval Complex
cc: KATAD0199 Report Date:  July 19, 1999 Page 1of1
Sample ID : 21SLB040405
LabTD : 9906802-05
Matrix : Soil
Date Collected : 06/23/99
Date Received : 06/23/99
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Baiwch M
General Chemistry
Total Rec. Petro. Hydrocarbons 229 104 208 mefkg 1.0 AAT (7/1309 1300 152814 1
Evaporative Loss @ 105C 400 1.00 1.00 wih 1.0 TSM207/19/99 0920 153640 2 )
M = Method Methed-Description
M1 SWR46 9071A
M2 EPA 3550
Notes:

The qualificrs in this report are defined as follows:

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

}indicates presence of analyte at a concentration 1ess 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

* indicates that & quality conirol analyle recovery is outside of specified acceptance criteria.

Data reported in mass/mass umits is reported as *dry weight'.

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, Valerie Davis at (843) 769-7391.

Lt & U
/

W

19
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Client: Katahdin Analytical
340 County Road
Westbrook, Maine 04092
Contact: Ms. Andrea Colby
Project Description: Former Naval Complex
cc: KATAQ0199 Report Date: July 19, 1999 Page 10of1
Sample ID 1 21 SLB040405D
LabID : 9906802-06
Marmix : Soil
Date Collected 1 06/23/99
Date Received : 06/23/9%
Priority : Routine
Collector 1 Client
Parameter Qualifier Result bL RL Units DF Analyst Date Time Batch M
General Chemistry
Total Rec. Petro, Hydrocarbons 359 104 208 mg/kg 1.0 AAT 07/13/99 1300 152814 1
Evaporative Loss @ 105C 4,00 1.00 1,00 wi% 1.0 TSM207/19/99 0920 153640 2
M = Method Method-Description
M1 SWE846 9071A
M2 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.

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

* indicates that a quality control analyte recovery is outside of specified acceptance criteria.

Data reported in mass/mass units is reported as *dry weight'.

This data report has been prepared and reviewed

in aceordance with General Engineering Laboratories

standard operating procedures. Please direct

any guestions 10 your Project Manager, Valerie Davis at (843) 769-7391.

fot 2.1/
/

Reviewed By

A A

20
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KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Client: Paul Calligan Lab Number: WP3035-7

Tetra Tech NUS SDG: WP3035

1404 Oven Park Dr, Report Date: 8/17/99

Suite 102 PO No, : N7912-P99264

Tallahassee, FL 32308 Project: CTO #68
Proj.1D: CNC CHARLESTON % Solids: o8

Method: SW8z6e0
Date Analyzed: 6/25/93
Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy Exi. Method Analyst
215LBOS0S06 SL 6/23/99 6/24/99 6/25/99 KMC 5030 KMC
Sampie method
Compound Result Units DF PaL PQL
BENZENE <7 ug/Kg 1.4 7 5
TOLUENE <7 ug/Kg 1.4 7 5
1,2-DIBROMOETHANE <7 ug/Kg 14 7 5
ETHYLBENZENE <7 ug/Kg 14 7 5
NAPHTHALENE <7 ug/Kg 1.4 7 S
MTBE <7 ug/Kg 1.4 7 5
TOTAL XYLENES <7 ug/Kg 1.4 7 5
DIBROMOFLUOROMETHANE a2 % 1.4
1,2-DICHLOROETHANE-D4 96 % 1.4
TOLUENE-D8 81 % 1.4
P-BROMOFLUOROBENZENE 64 % 1.4
Report Notes:
Page 1 of 1

fatatntnlnk1s]

J



KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

‘ ent:  Paul Calligan Lab Number: WP3035-7
Tetra Tech NUS sDG: WP3035
1401 Oven Park Dr. Report Date: 8/17/99
Suite 102 PO No.: N7912-PS5264
Tallahassee, FL 32308 Project: CTO #68
Proj.ID: CNC CHARLESTON % Solids: 88
Method: EPA 8270

Date Analyzed: 7/28/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy  Ext. Method Analyst
21SLBO50506 SL 6/23/99 6/24/99 6/28/3% - PMM SW3550 KRT
Sample Method
Compound Result Units DF PaQL PQL
NAPHTHALENE <330 ug/Kg 1.0 330 330
2-METHYLNAPHTHALENE <330 ug/Kyg 1.0 330 330
ACENAPHTHYLENE <330 ug/kg 1.0 330 30
ACENAPHTHENE <330 ug’Kg 1.0 330 330
FLUORENE <330 ug/Kg 1.0 330 330
PHENANTHRENE <330 ug/Kg 1.0 330 330
ANTHRACENE <330 ug/ig 1.0 330 330
FLUORANTHENE <330 ug/Kg 10 330 330
RENE <330 ug/Kg 1.0 330 330
&ENZO{A]ANTHRACEN E <330 ug/Kg 10 330 330
CHRYSENE <330 ug/kKg 1.0 330 330
BENZO[B]FLUORANTHENE <330 ug/Kg 1.0 330 330
BENZO[K]JFLUORANTHENE <330 ug/Kg 1.0 330 330
BENZO[AJPYRENE <330 ug/kg 10 a3 330
INDENO[1,2,3-CD]PYRENE =330 ug/Kg 1.0 330 330
DIBENZ{A, HIANTHRACENE <330 ug/Kg 1.0 330 330
BENZOI[G,H,{|PERYLENE <330 ug’Kg 1.0 330 330
NITROBENZENE-DS 42 % 1.0
2-FLUOROBIPHENYL 53 % 1.0
TERPHENYL-D14 70 % 1.0
Report Notes;
Page 1 of 1
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ANALYTICAL SERVICES |

Iab Number : WP-3035-7

CLIENT: Paul Calligan Repcrt Date: 08/19/99
Tetra Tech NUS PO No. : N7912-P99264
1401 Oven Park Dr., Suite 102 Project : CIO #68

Tallahassee, FL 32308

WICH: ONC CHARLESTON REPORT OF ANALYTICAL RESULTS Page 5 of 8

SAMPLE DESCRIPTION MATRTX SAMPLED BY SAMPLED DATE RECEIVED

218LB050506 Soli_d R. FRANKLIN 06/23/99 06/24/99

PARAMETER RESULT WNITS ©DF *PQL,  METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 98. wt % 1.0 0.10 CLP/CIP SOW 06/28/99 JF 1

* POL. (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results anrotated wich '<' values.

{1) Sample Preparation on 06/25/99 by JF

08B/15/99

LJO/baeajc {dw) /msm

PE25TSS2

CC: MS. LEE LECK
TETRA TECH NUS
FOSTER PLAZA 7 u
661 ANDERSEN DR.

00 ounny Raoad N, 8 210 Wt Rosad No, 3. Tormouth. NH 03801
PO, oy 7200 W oenhiook, M a9 Tel: (003) 43125777 Fax: (603) 436-3350

- ez buep hatabdimlabcom
Lh a 207 879 2ty Taa, (207 =73400

oon0028



AMA Katahdin KATAHDIN ANALYTICAL SERVICES

VAL TICAL SV E REPORT OF ANALYTICAL RESULTS
“=ljent: PAUL CALLIGAN Lab Number: WP36721
(_ Tetra Tech NUS SDG: WP3672
1401 Cven Park Dr. Repori Date; 9/23/99
Suite 102 PO No.: N7912-P55264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: GNC CHARLESTON % Solids: 54
Method: SWa260

Date Analyzed: 8/25/99

Sample Description Matrix Sampied Date Rec'd Date Ext, Date Ext'dBy  Ext. Method Analyst
218LBO70506 5L 8/18/99 8/19/99 8/25/99 DJP 5030 pJp
Sample Method
Compound Resuit Units DF PQL PQL
BENZENE <11 ug/Kg 22 1" 5
TOLUENE <11 ug/Kg 22 1 5
1,2-DIBROMOETHANE <11 ug'Kg 22 1" 5
ETHYLBENZENE <11 ug/Kg 22 1 5
NAPHTHALENE 24 ug/Kg 22 11 5
MTBE <11 ug/Kg 22 11 5
TOTAL XYLENES <11 ug/Kg 22 11 5
0IBROMOFLUOROME THANE 103 % 22
-~ 2-DICHLOROETHANE-D4 89 % 22
JLUENE-D8 103 % 22
P-BROMOFLUOROBENZENE 118 % 22

‘Repon Notes: .

Page 1 of 1



KATAHDIN ANALYTICAL SERVICES

ML REPORT OF ANALYTICAL RESULTS
Client: PAUL CALLIGAN Lab Number: WP3672-1
Tetra Tech NUS SDG: WP3672
1401 Oven Park Dr. Report Date: 9/23/93
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. 1D: CNC CHARLESTON % Solids; 54
Method: EPA 8270

Date Analyzed: 8/31/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Extd By  Ext. Method Analyst
215LBO70508 sL 8/18/99 8/15/89 8/20/99 LAP EPA 3350 KRT
Sample Method
Compound Result Units DF PQL PQL
NAPHTHALENE <630 ug/Kg 18 630 330
2-METHYLNAPHTHALENE 7000 ug/Kg 19 630 330
ACENAPHTHYLENE <630 ug/Kg 18 630 330
ACGENAPHTHENE 860 ugikg 18 630 330
FLUORENE 1400 ug/Kg 19 630 330
PHENANTHRENE 3000 ug/Kg 19 630 330
ANTHRACENE <630 ug/Kg 1.9 630 330
FLUCRANTHENE <630 ug/Kg 19 630 330
PYRENE <630 ug/Kg 19 630 330
BENZO[AJANTHRACENE <630 ug/Kg 19 630 330
CHRYSENE <630 ug/Kg 1.9 630 330
BENZO[BJFLUORANTHENE <630 ugfKg 19 630 330
BENZO|K]JFLUORANTHENE <630 ug/Kg 18 630 330
BENZO[AJPYRENE <630 ug/Kg 19 630 330
INDENOI[1,2,3-CDJPYRENE <630 ug/Kg 19 630 330
DIBENZ[A,HJANTHRACENE <630 ug/Kg 1.9 630 330
BENZO|G,H,IJPERYLENE <630 ug/Kg 19 630 330
NITROBENZENE-D5 70 % 1.9
2-FLUOROBIPHENYL o8 % 19
TERPHENYL-D14 94 % 19
Report Notes:

Page 1 of 14
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'.ANALYTICAL SERVICES

Lab Mumber : WP-3672-1

CLIENT: FAUL CALLIGAN Report Date: 09/24/99
Tetra Tech NUS 0 No. : N7912-P99264
1401 Owven Park Dr,, Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: (NC CHARLESTON REPCRT OF ANALYTICAL RESULTS Page 1 of 12

SAMPLE DESCRIPTICHN MATRIX SAMPLED BY SAMPLED DATE RECEIVED

21SLB(70506 Solid JR HILL 08/18/99  08/19/99

PARAMETER RESULT UNITS DF  *PQL  METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 54, wb ¥ 1.0 0.10 CLB/CIP SCW 08/24/99 JF 1

= e ,

*# PQL {Practical Quantitation Level) represents laboratory reporting limits and may rnot reflect sample-
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values.
(1) Sample Preparation on 08/23/99 by JF

09/24/99

LJO/baeajc (dw) /msm

PH23TSS54

C: MS LEE LECK
TETRA TECH NUS

M Loun %'er} SEM, 210 West Road No. 5. Pertsmowth, NH 13501
P.0. Bo6B]). ANDERGENVDR 107 s Zharabaditlab.com Tel: (603) 431-5777  Tan: 1603) 436-3356

Tel: (207 874-2400  Fax: (207) T73-3029

[¢Telalelelelrs



KATAHDIN ANALYTICAL SERVICES

AU REPORT OF ANALYTICAL RESULTS
Client:  Paul Calligan Lab Nugnber: WP3035-5
Tetra Tech NUS SDG: WP3035
1401 Oven Park Dr. Report Date: 8/17/99
Sutte 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: 52
Methaod: SWa260

Date Analyzed: 6/25/99

Sampie Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy  Ext. Method Analyst
2151L8080607 SL 6/23/99 6/24/99 6/25/99 KMC 5030 KMC
Sample Meihod
Compound Result Units DF PQL PQL
BENZENE <10 ug/Kg 20 10 5
TOLUENE <10 ug/Kg 2.0 10 5
1,2-DIBROMOETHANE <10 ug/Kg 20 10 5
ETHYLBENZENE <10 ug/Kg 20 10 5
NAPHTHALENE <10 ug/Kg 20 10 5
MTBE <10 ug/Kg 20 10 5
TOTAL XYLENES <10 ug/Kg 20 10 5
DIBROMOFLUOROMETHANE 95 % 20 N
1,2-DICHLOROETHANE-D4 a7 % 20
TOLUENE-D8 a2 % 20 y
P-BROMOFLUOROBENZENE 74 % 20
Report Notes: l
Page 1 of 1
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F”  ent;  Paul Calligan
Tetra Tech NUS
1401 Oven Park Dr.

Suite 102
Tallahassee, FL 32308

Proj. ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES

REPORT OF ANALYTICAL RESULTS

L.ab Number:
SDG:

Report Date:
PO No. :
Project:

% Solids;

Method:

Date Analyzed:

WP3035-5
WP3035
8/17/99
N7912-P99264
CTO #58

52

EPA 8270
7/28/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Extd By Ext. Method Analyst
21SLB0806O7 SL 6/23/99 6/24/99 6/28/99 PMM SW3550 KRT
Samnle Mathod
Compound Result Units DF PQL PaL
NAPHTHALENE <530 ugfiKg 19 630 330
2-METHYLNAPHTHALENE <630 ug/Kg 19 630 330
ACENAPHTHYLENE <630 ug/Kg 1.9 630 330
ACENAPHTHENE <630 ug/Kg 19 630 330
FLUGRENE <630 ug/Kg 1.9 630 330
PHENANTHRENE <630 ug/Kg 1.9 630 330
ANTHRACENE <630 ualig 19 &30 azg
FLUORANTHENE <630 ug/Kg 19 630 a30
" RENE <530 ug/Kg 1.9 630 330
LGNZO[A]ANTHRACENE <630 ug/Kg 19 630 330
CHRYSENE <530 ug/Kg 1.9 630 330
BENZO[BJFLUORANTHENE <630 ugiKg 1.9 530 330
BENZO[KJFLUORANTHENE <630 ug/Kg 1.9 6§30 330
BENZO[A]PYRENE <630 ug/Kg 1.9 630 330
INDENO[1,2,3-CDJPYRENE <630 ug/Kg 1.9 630 330
DIBENZ[A,HJANTHRACENE <630 ug/Kg 19 630 330
BENZO[G H IIPERYLENE <630 uyKg 19 830 330
NITROBENZENE-DS 43 % 1.9
2-FLUOROBIPHENYL 48 % 1.9
TERPHENYL-D14 59 % 1.9
Report Notes:
Page1of 1
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ANALYTICAL SERVICES .

Lab Number : WP-3035-5

CLIENT: Paul Calligan : Report Date: 08/19/99
Tetra Tech NUS PO No. : N7912-P99264
1401 Oven Paxk Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: ONC CHARLESTCN REPORT OF ANALYTICAL RESULTS Page 4 of 8

SAMPLE DESCRIPTICHN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
21SLB080607 Splid R. FRANKLIN 06/23/99 06/24/99
PARBMETER RESULT UNITS DF *POL METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 52. wt ¥ 1.0 0.10 CLP/CIP SM 06/28/99 JF 1
Total Combustible Organics 11. wt ¥ 1.0 0.1 ASIM D2974-8 06/28/99 JF 1

* POL {(Practical Quantitation Level) represents laboratory reporting limits and may ot reflect sample-
specific reporting limits. Sample-specific limits are indicated by resulte annotated with '<' values.

(1} Sample Preparation on 06/25/9% by JF

08/15/99

LJO/baeaic (dw) /msm
PF25V554
CC: MS. 1EE LECK
TETRA TECH NUS
FOSTER PLAZA 7 J

661 ANDERSEN DR.

Wb Gy Resnd N 3 ‘ 210 Wt Rewad N 9. Porgsmouch. NH 0380H
P, Boy T2, Wealssook, AP Ba09y ) I!(ll‘i‘IL,'II.‘hl!lII].I'I'Ikl'lli Tel: (603 4315777 Fax: (603) 436-3356

Pek: (HY7 ) BT 2aii) Fas: 12070 7T A0

anann21



¢

Client: Katahdin Analytical
340 County Road
Westhrook, Maine 04092
Contact: Ms. Andrca Colby
Project Description: Former Naval Complex
tc: KATA00199 Report Date:  July 19, 1999 Page 1of1
Sample ID : 21SLB080&07
LabID : 9906802-03
Matrix : Soii
Date Collected : 06/23/99
Date Received 2 0623799
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
General Chemistry .
Evaporative Loss @ 105 C 55.0 1.00 1.00 wt® 1.0 TSM207/19/39 (0920 153640 1
Toml Organic Carbon 15500 0.906 4.12 mg/l 1.0 LIB 0Q7/02/99 1439 152320 2
M = Method Method-Description
M1 EPA 3550
M2 SWB846 9060 Modified
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 delection limit (DL},
U indicates that the analyte was not derected at a concentration greater than the: detection Yimie,

* indicates that a guality contro] analyte recovery is outside of specified acceptance critetia,

Data reported in mass/mass units is reported as dry weight'.

This data report has been prepared and reviewed
in agcordance with General Engineering Laboratories
standard operating procedures. Piease direct

any anestions (0 your Project Mansger, Valerie Davis at {(843) 769-7391.

fd 1 U

Reviewed By

T

- S A s
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KATAHDIN ANALYTICAL SERVICES

PRALYILUAL SEEVEC REPORT OF ANALYTICAL RESULTS
Client:  Pau! Calligan Lab Number;  WP3035-3RE '
Teira Tech NUS . SDG: WP3035
1401 Oven Park Dr. Report Date: B/17/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.ID: CNC CHARLESTON % Solids: 49
Method: SWa260

Date Analyzed: 6/25/99

Sampie Description Matrix ~ Sampled Date Rec'd Date Ext. Date Ext'd By  Ext. Method Analyst
215LB08060TD SL 6/23/99 6/24/99 6/25/99 KMC 5030 KMC
Sample Method
Compound Result Units DF PQL PQL
BENZENE <11 ugikg 22 1 5
TOLUENE <11 ug/Kg 2.2 1" 5
1,2-DIBROMOETHANE <11 ug/Kg 22 11 5
ETHYLBENZENE <11 ug/Kg 22 11 5
NAPHTHALENE J7 ug/Kg 22 " 5
MTBE <11 ug/Kg 22 11 5
TOTAL XYLENES <11 ugiKg 22 11 5
DIBROMOFLUOROMETHANE 989 % 22 .
1,2-DICHLOROETHANE-D4 11 % 22 ’
TOLUENE-D8 91 % 22 J
P-EROMOFLUOROBENZENE 81 % 22

Report Notes:  J,0-13

Page 1 of 1
000017



( . ent: Paul Calligan
- Tetra Tech NUS
1401 Oven Park Dr,

Suite 102
Tallahassee, FL 32308

Proj.ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES

REPORT OF ANALYTICAL RESULTS

Lab Number: WP3035-3

SDG: WP3035
Report Date: 8/17/29

PO No. : N7912-P99264
Project: CTO #68

% Solids: 49

Method: EPA 8270

Date Analyzed: 7/26/99

Sample Description Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy Ext Method Analyst
215LB080607D SL 6/23/99 6/24/99 6/28/99 PMM SW3550 KRT
ampl Method
Compound Result Units DF PQL PaL
NAPHTHALENE <660 ug/Kg 20 650 330
2-METHYLNAPHTHALENE <660 ug’Kg 20 660 330
ACENAPHTHYLENE <660 ug’Kg 20 660 330
ACENAPHTHENE <650 ug/Kg 20 660 330
FLUORENE <660 ug'Kg 2.0 660 330
PHENANTHRENE <660 ug/Kg 20 €60 a30
ANTHRACENE <660 ugis 20 660 330
EFLUORANTHENE <660 ug/Kg 2.0 660 330
cE'RENE <660 ug/Kg 20 660 330
NZO[AJANTHRACENE <660 ug/Kg 20 660 330
CHRYSENE <560 ug/Kg 20 660 330
BENZO[B]FLUORANTHENE <660 ug/Kg 20 660 330
BENZO[KIFLUORANTHENE <660 ug/Kg 2.0 660 330
BENZO[A]PYRENE <660 ug/Kg 2.0 660 330
INDENOI1,2,3-CD]PYRENE <660 ug’Kg 20 660 330
DIBENZ[A HJANTHRACENE <660 ug/Kg 2.0 660 330
BENZO[G H,IIPERYLENE =560 ug/Kg 20 660 330
NITROBENZENE-DS 56 % 20
2-FLUCROBIPHENYL 58 % 20
TERPHENYL-D14 88 % 20
Report Notes:
Page 1 of 1
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ANALYTICAL SERVICES ’j)

Lab Number : WP-3035-3

CLIENT: Paul Calligan Report Date: 08/19/99
Tetra Tech NUS FO No. : N7912-P99264
1401 Owven Park Dr., Suite 102 Project + CTO #68

Tallahassee, FL 32308

WICH: ONC CHARILESTCN REPORT OF AMNALYTICAL RESULTS Page 7 of 8

SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED

21SLB080607D Solid R. FRANKLIN 06/23/99 06/24/99

PARPRMETER Ré;;;; UNITS DF POl METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 49, wt ¥ 1.0 ¢.10 CLP/CIP SOW 06/28/99 JF 1
Total Combustible Organics 11. we % 1.0 0.1 ASTM D2574-8 06/28/99 JF 1

* pOL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by resulrs annotated with '<' values.
{1) Sample Preparaticn on 06/25/99 by JF

08/19/99

LJO/baeajc{dw) /msm

PF25V554

C: MS. LEE 1ECK
TETRA TECH NUS

FOSTER PLAZA 7 ‘."

661 ANDERSEN DR.

A0 Coonty Road No. 3 2h Wiew Roadt No. 5. Forsmouth. NH 03501
1N, Bon 7200 Wesitbrook, ME 04098 Tel: 1603) 431-5777  Fax: (603) 436-3356

. - o hup: hatabalinbab,com
ol (20%) 87429000 fas: 1207 TTS.A02

nnnonta



Client: Katahdin Analytical
340 County Road
Westbrook, Maine 04092
Contact: Ms, Andrea Colby
Project Description: Former Naval Complex

cc: KATA00199 Report Date; July 19,1999 Page 10of]
Sampla I 1 218LBOS0R0TD
Lab ID : 990680204
Matrix : Soil
Dazte Collected ; 0623199
Date Received : 06/23/99
Prority : Routine
Collecror : Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Baich M
General Chemigtry
Evaporative Loss @ 105 C 43.0 1.00 1.00 wi% 1.0 TSM207/19/49 0920 153640 1
‘ Total Organic Carbon 5990 0.110 0.500 mght 10 LIB  07/02/95 1455 152320 2
M = Mcthod Method-Description
Ml EPA 3550
M2 SWE46 9060 Modified
Notes:

‘The qualifiers in this report are defined as follows:

ND indicates that the analyte was not detected at 2 concentration greater than the detection limit.

J indicates presence of analyle at 2 concentration less than the reporting limit (RL) and preater than the detection Emit (DL).
U indicates hat the analyic was not detécied at a conceniration greater than the detecton limii.

* indicales that a quality control analyte recovery is outside of specified acceptance criteria.

Data reported in mass/mass units is reported as "dry weight'.

This data repart has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures, Please direct

any questions to your Project Manager, Valerie Davis at (843) 769-7391,

Lt 4 ]
/

Reviewed By

TR R
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KATAHDIN ANALYTICAL SERVICES

PRALYTAC AL SRRV REPORT OF ANALYTICAL RESULTS
Client:  Paul Caligan Lab Number:  WP3035-8 ( )
Tetra Tech NUS SDG: WP3035
1401 Oven Park Or. Report Date: 8/17/99
Suite 102 PONo.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
% Solids: 90

Proj.1D: CNC CHARLESTON
Method: SWa260
Date Analyzed: 6/25/99

Sample Description Matrix Sampled Date Rec’d Date Ext. Date ExtdBy Ext. Method Analyst
215LB090708 SL 6/23/99 6/24/99 6/25/99 KMC 5030 KMC
Sampla Meathod
Compound Resuit Units DF PQL PQL
BENZENE <5 ugKg 10 5 5
TOLUENE <5 ug/Kg 10 5 5
1,2-DIBROMOETHANE <5 ug/Kg 10 5 5
ETHYLBENZENE <5 ug/Kg 1.0 5 5
NAPHTHALENE §5 ug’Kp 10 5 5
MTBE <5 ug/Kg 1.0 5 5
TOTAL XYLENES <5 ug/Kg i.0 5 5
DIBROMOFLUOROMETHANE 94 % 1.0
1,2-DICHLOROETHANE-D4 95 % 1.0 '
TOLUENE-D8 77 % 1.0 ’
P-BROMOFLUOROBENZENE 84 % 1.CG
Report Notes: ‘
Fage 1 of 1
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KATAHDIN ANALYTICAL SERVICES

PRAI LD S REPORT OF ANALYTICAL RESULTS
‘ ' ient:  Paul Calligan LabNumber:  WP3035-8
Tetra Tech NUS SDG: WP3035
1401 Oven Park Dr. Report Date: 8/17/39
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #6568
Proj.ID: CNC CHARLESTON % Solids: 80
Method: EPA B270

Date Analyzed: 7/28/99

Sample Description Matrix Sampled Date Rec’d Date Ext. Date ExtdBy  Ext. Method Anaiyst
21SLB090708 SL 6/23/99 6/24/99 6/28/99 PMM SW3a550 KRT
Samipie Method

Compound Result Units OF PaL paL
NAPHTHALENE <3600 ug/kg 1 3600 <"
2-METHYLNAPHTHALENE 25000 ug/Kg 11 3600 330
ACENAPHTHYLENE <3600 ug/Kg 1" 3600 330
ACENAPHTHENE 3600 ug/Kg 1" 3600 330
FLUORENE 5200 ug’/Kg 1 3600 330
PHENANTHRENE 15000 ug/Kg 1 3600 330
ANTHRACENE J2g00 ug/Kg 11 3600 330
FLUORANTHENE 7900 ug/Kg " 3600 330

‘ 'RENE 6200 ug/Kg 1 36500 330

ENZO[AJANTHRACENE 4100 ug/Kg 11 3600 a3e

CHRYSENE 4100 ug/Kg 11 3600 330
BENZO[B]JFLUORANTHENE 4300 ug/Kg 11 3600 330
BENZOIKJFLUORANTHENE J1800 ug/Kg 11 3600 330
BENZO[A]JPYRENE 3800 ug/Kg 1 3600 330
INDENO[1,2,3-CDIPYRENE J2800 ug/kKg 11 3600 330
DIBENZ[A,HJANTHRACENE <3600 ug/Kg 11 3600 330
BENZO[G,H,]JPERYLENE J2500 ugiKg 11 3600 330
NITROBENZENE-DS 97 % 11
2-FLUOROBIPHENYL 80 % 1"
TERPHENYL-D14 69 % 11

'Vt

Report Notes: J,0-1

Page 1 of 1

FaNa VoW o Vol Na



Katahdin

ANALYTICAL SERVICES

Lab Number : WP-3035-8

CLIENT: Paul Calligan Report Date: 08/19/99%

Tetra Tech NUS PO No. : N7912-P99264

1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308
WICH: ONC CHARLESTON REPORT OF ANALYTICAL, RESULTS Page &€ of 8
SAMPLE DESCRIPTICN MATRTX SAMPLED BY SMMPLED DATE RECEIVED
21SLB0S0708 Solid R. FRANKLIN 06/23/99 06/24/99
PARAMETER RESULT UNITS DF *pPQL, METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 90. wt % 1.0 0.10 CILP/CIP SOW 06/28/99 JF 1

* BOL (Practical Quantitation level) represents laboratory reporting limits and may not reflect sample-

specific reporting limits. Sample-specific limits are indicated by results

(1) Sample Preparation on 06/25/99 by JF

08/19/99

LJO/baeajc {dw) /msm

PF25TSS2

CC: MS, IEE LECK
TETRA TECH NUS
FOSTER PLAZA 7
£61 ANDERSEN DR.

annctated with '<' values.

«

-

Mty Couns Kol N, §
140, Dy 7200 Weabrpob, M1 04095

- = - — Ligpzr/harahdinbabconm
Il 1207 8- 2a0i fax: (207 802y

214 Wiest Road We. $, Persmourh, NH 03R0!
Tel: {603) 4355777 Faxr (603) 436-3350
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KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

~*Mient:  PAUL CALLIGAN Lab Number: WP3672-2
‘ Tetra Tech NUS SDG: WP3672
1401 Oven Park Dr, Report Date; 9/23/99
Suite 102 PO Ne. : N7512-P99264
Tallahassee, Fi. 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: 58
Method: SW8260

Date Analyzed; 8/25/99

Sample Description Matrix Sampled Date Rec'd Date Eaxt. Date ExtdBy  Ext. Method Analyst

21SLET10506 SL B/18/99 8/15/99 8/25/99 DJP 5030 DJP

Sample Method

Compound Result Units DF PQL PQL
BENZENE <10 ug/Kg 20 10 5
TOLUENE <10 ug/Kg 20 10 s
1,2-DIBROMOETHANE <10 ug/Kg 20 10 5
ETHYLBENZENE <10 ug/Kg 20 10 5
NAPHTHALENE 24 ug/Kg 20 10 5
MTBE <10 ug/kg 20 10 5
TOTAL XYLENES <10 uglKg 20 10 5
DIBROMOFLUOROME THANE 100 % 2.0
o 2-DICHLOROETHANE-D4 a2 % 20
bLUENEBB 102 % 2.0
P-BROMOFLUOROBENZENE 96 % 20

ueport Notes:

Page 1 of 1



/‘Katahdin KATAHDIN ANALYTICAL SERVICES

ATALEIeAL S e REPORT OF ANALYTICAL RESULTS
Client: PAUL CALLIGAN Lab Number: WP3672-2
Tetra Tech NUS sDG: WP3672
1401 Oven Park Dr. Report Date: 5f23/99
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.ID: CNGC CHARLESTON % Solids: 58
Method: EPA 8270

Date Analyzed: 8/31/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By  Ext. Method Analyst
215LB110506 SL B8/18/99 8/19/99 8/20/99 AP EPA 3550 KRT
Sample Method

Compound ' Result Units DF PQL PaL
NAPHTHALENE <560 ug/Kg 1.7 560 330
2-METHYLNAPHTHALENE 3700 ug/Kg 1.7 560 330
ACENAPHTHYLENE <560 ug/Kg 1.7 560 330
ACENAPHTHENE 1100 ug/Kg 1.7 560 330
FLUORENE 2300 ugiKg 1.7 560 330
PHENANTHRENE 4800 ug/Kg 1.7 560 330
ANTHRACENE <5B0 ug/Kg 1.7 560 330
FLUORANTHENE <560 ug/Kg 1.7 560 330
PYRENE <560 ug/kg 1.7 560 330
BENZO[AJANTHRACENE <560 ug/Kg 1.7 560 330
CHRYSENE <560 ug/Kg 1.7 560 330
BENZO[BIFLUORANTHENE <560 ug/Kg 1.7 560 330
BENZO[KJFLUORANTHENE <560 ug/Kg 1.7 560 330
BENZO[AIPYRENE <560 ug/Kg 1.7 560 330
INDENO[1,2,3-CD]PYRENE <560 ug/Kg 1.7 560 330
DIBENZ[A,HJANTHRACENE <560 ug’'Kg 17 560 330
BENZO|G,H,|)PERYLENE <560 ug/Kg 17 560 330
NITROBENZENE-DS 58 % 1.7
2-FLUORCBIPHENYL 80 % 1.7
TERPHENYL-D14 B1 % 1.7
Report Notes:

Page 1 of 1
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Katahdin

ANALYTICAL SERVICES

Lab Number : WP-3672-2

CLIENT: PAIL CALLIGAN Report Date: 09/24/99
Tetra Tech NUS PO No. : N7912-P99264
1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: ONC CHARLESTCN REPCRT OF ANALYTICAL RESULTS Page 2 of 12

SAMPLE DESCRIPTIN MATRTX SAMPLED BY SAMPLEDE DATE RECEIVED
218LB110506 Solid JR HILL 08/18/99 08/19/99
PARZMETER RESULT UNITS ©DF *PQL  METHCD ANALYZED BY NOTES
Solids-Total Residue (TS) 59. wt ¥ 1.0 0.10 CLP/CIP SOW 0B/24/99 JF 1

* PQL (Practical Quantitation Level) represents laborateory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results amnotared with '<' wvalues.
{1) Sample Preparation on 08/23/99 by JF

09/24/99

LJO/baeajc (dw} /msm

PH23TS54

CC: MS LEE LECK
TETRA TECH NUS

" FOSTER PLAZA 7
661 ANDERSEN DR.
340 Counry Raad N, 5 210 West Road Ne. 5. Fortsmoutls, NH 03501
P Bos 7200 Westhrook, ME 04098 hrepsd thacahdinlab s um Tel: (603) 431.5777  Fax: (603) 436-3356

Tel: {207) 874-2q00  Fax: (207) 775-4029

0000010



AAAKatahdin ' KATAHDIN ANALYTICAL SERVICES

VAR IIEAL 1RV REPORT OF ANALYTICAL RESULTS
Client:  PAUL CALLIGAN Lab Number: WP3672-3 ] o
Tetra Tech NUS SDG: WP3672 \)
1401 Oven Park Dr. Report Date: 9/23/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: 54
Method: SWe260

Date Analyzed: 8/25/99

Sample Description Matrix ~ Sampled Date Rec'd Date Ext. Date Ext'dBy  Ext. Method Analyst

215LB120708 SL 818/99 8/19/99 8/25/99 DJP 5030 DJp
Sample Method

Compound Result Units DF PQL PaL

BENZENE <11 ug/Kg 22 1 5

TOLUENE <11 ug/Kg 22 " 5

1,2-DIBROMOETHANE <11 ug/Kg 22 1 5

ETHYLBENZENE <11 ug/Kg 2.2 1" 5

NAPHTHALENE <11 ug/Kg 22 " 5

MTBE <11 ug/Kg 2.2 1 5

TOTAL XYLENES <11 ug/Kg 22 11 5

DIBROMOFLUCROMETHANE 89 % 22

1,2-DICHLOROETHANE-D4 78 % 22

TOLUENE-DS 100 % 22 J

P-BROMOFLUOROBENZENE 81 % 22

Report Notes: . J

Fage 1 of 1
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/‘ WA Katahdin

ANALY TICAT s RV o by

-+ lient: PAUL CALLIGAN
Tetra Tech NUS

inm Pl Py
1401 Oven Park D,

Suite 102
Tallahassee, FL 32308

Proj.ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Lab Number:
sDG;

Report Date:
PO No.:
Project:

% Solids:

Method:

WP3672-3

WP3672
8/23/99

N7%12-PS9264

CTO #68
54

EPA 8270
Dafte Analyzed: 8/31/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By  Ext. Method Analyst
21SLB120708 SL 8/18/99 8/10/93 B/20/59 LAP EPA 3550 KRT
Sample Method
Compound Result Units DF PQL PQL
NAPHTHALENE <590 ug/Kg 1.8 590 330
2-METHYLNAPHTHALENE 6800 ug/Kg 18 530 330
ACENAPHTHYLENE <590 ug/Kg 1.8 590 3zo
ACENAPHTHENE 1000 ug/Kg 1.8 580 330
FLUORENE 1900 ug/Kg 1.8 590 330
PHENANTHRENE 4300 ug’Kg 1.8 590 30
ANTHRACENE <580 ug/Kg 1.8 590 330
FLUORANTHENE <590 ug/Kg 1.8 590 330
~ - PYRENE <590 ug/Kg 1.8 590 330

( ENZO[AJANTHRACENE <590 ug/Kg 1.8 590 330
CHRYSENE <580 ug/Kg 18 590 330
BENZO{BIFLUORANTHENE <590 ug/g 1.8 590 330
BENZO[KJFLUORANTHENE <590 ug’Kg 1.8 590 330
BENZO[A]PYRENE <590 ug/Kg 1.8 590 330
INDENO[1,2,3-CDIPYRENE <580 ug/Kg 1.8 590 330
DIBENZIA,HIANTHRACENE <590 ug/Kg 1.8 590 330
BENZO{G.H,I[PERYLENE <580 ug’Kg 1.8 590 30
NITROBENZENE-D5 44 % 18
2-FLUOROBIPHENYL 72 % 1.8
TERPHENYL-D14 7 % 1.8

“epoﬂ Notes:

Page 1 of 1



ANALYTICAL SERVICES

Q)

Lab Nunber : WP-3672-3

CLIENT: PALL CALLIGAN Report Date: 09/24/99
Tetra Tech NUS - O No. 1 N7912-P99264
1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: ONC CHARLESTON REPORT OF ANALYTICAL RESULTS Page 3 of 12

SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
21SLB120708 Solid JR HILL 08/18/99  08/19/99
PARAMETER RESULT UNITS DF  *PQL  METHOD ANALYZED BY NOTES
Solids-Total Residue (TS) 55. wt % 1.0 0.10 CLP/CIP SOW 08/24/99 JF 1

* POL (Practical Quantitation lLevel)} represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results anmotated with '<' values.
{1) Sample Preparation on 08/23/99 by JF

pAAL L il s WO

09/24/99

LJO/baeajc (dw) /msm

PH23TSS4

CC: MS LEE LECK
TETRA TECH NUS

FOSTER PLAZA 7 Q..'f
661 ANDERSEN DR. |

.‘:-ill Lounts J‘\n.ld \u 3 ] 210 Wor Road No, 5. Purtsmouth, INH 03501

.0 Buy =20, Westbrook, MF 04098 Lo fhstahidinbab.com Teb: {603) 431-5777  Fax: (603) 436-3356

Tek €207 B74-2400 Fax: (207} 775-4029

NnANALT



ANATY FREOAE NEEVICES

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

ﬁ‘ ient:  Paul Calligan Lab Number: WP3035-9
ano?” Tetra Tech NUS SDG: WP3035
1401 Oven Park Dr. Report Date: B/17/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: -
Method: SW8a260
Date Analyzed: €/24/99
Sample Description Matrix Sampled Date Rec'd Date Ext, Date ExtdBy  Ext. Method Analyst
21TL00201 SL 6/23/99 6/24/99 6/24/99 KMC 5035 KMC
Compotund Result Units DF PaL PQl
BENZENE <5 ug/Kgdrywt 1.0 5 S
TOLUENE <5 ug/Kgdrywt 1.0 5 5
1,2-DIBROMOETHANE <5 ug/Kgdrywt 1.0 5 5
ETHYLBENZENE <5 ug/Kgdrywt 1.0 S S
NAPHTHALENE <3 ug/Kgdrywt 1.0 s 5
MTEE <5 ug/Kgdrywt 10 S 5
TOTAL XYLENES <5 ug/Kgdrywt 10 5 5
IBROMOFLUOROMETHANE 99 % 1.0
CZ-DICHLOROETHANE-D4 94 % 1.0
CLUENE-D8 106 % 1.0
P-BROMOFLUOROBENZENE 114 % 1.0

—

Report Notes:

Page 1 of 1
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i
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KATAHDIN ANALYTICAL SERVICES

REPORT OF ANALYTICAL RESULTS
Client:  Paul Calligan Lab Number:  WP3850-12 )
Telra Tech NUS SDG: WP3850
1401 Oven Park Dr. Report Date: 10/1/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: NIA
Method: SWaz260

Date Analyzed: 9/10/99

Sample Description Matrix ~ SampledDate  Rec'd Date Ext. Date Ext'd By Ext. Method Analyst

21GLMD101 AQ 9/8/99 9/9/99 9/10/99 KMC 5030 KMC
Sample Method

Compound Result Units DF PQL PQL

BENZENE <5 ugiL 1.0 5 5

TOLUENE <5 ugiL 1.0 5 5

1,2-DIBROMOETHANE <5 ug/L 1.0 5 5

ETHYLBENZENE <5 ugiL 1.0 5 5

NAPHTHALENE 20 ug/L 1.0 5 5

MTBE <5 ug/L 1.0 5 5

TOTAL XYLENES <5 ugiL 1.0 5 5

DIBROMOFLUQROMETHANE 98 % 1.0

1,2-DICHLOROETHANE-D4 94 % 1.0 ’

TOLUENE-D8 a8 % 1.0

P-BROMOFLUOROBENZENE 90 % 1.0

Report Notes:

Page 1 of 1 0000027



ANALYIICAL SERVICES

‘ " et

Paui Calligan

Tetra Tech NUS

1401 Oven Park Dr.
Suite 102
Tallahassee, FL 32308

Proj. 1ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

tab Number: WP3850-12
SDG: WP3850
Report Date: 10/5/99

PO No. : N7912-P99264
Project: CTO #68

% Solids: NfA

Method: EPA 8270

Date Analyzed: 9/23/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst
21GLMO101 9/8/99 9/9/99 9/10/99 DPD EPA 3510 KRT
Sample Method
Compound Resuit Units EF PQOL PQL
NAPHTHALENE 12 ug/L 1.0 10 10
2-METHYLNAPHTHALENE 140 ug/L 1.0 10 10
ACENAPHTHYLENE Jg ug/L 1.0 10 10
ACENAPHTHENE 17 ug/L 1.0 10 10
FLUORENE 18 ug/L 1.0 10 10
PHENANTHRENE 21 ug/L 1.0 10 10
ANTHRACENE <10 ug/lL 1.0 10 10
W_E‘LUORANTHENE <10 ug/L 1.0 10 10
‘RENE <10 ug/L 1.0 10 10
LENZO[A]ANTHRACENE <10 ugfL. 1.0 10 10
CHRYSENE <10 ug/L 1.0 10 10
BENZO[B]FLUORANTHENE <10 ug/L 1.0 10 10 . e
BENZO[K]FLUORANTHENE <10 ugfl. 1.0 10 10
BENZO[A)PYRENE <10 ug/L 1.0 10 10
INDENO[1,2,3-CD]PYRENE <10 ug/L 1.0 10 10
DIBENZ[A HJANTHRACENE <10 ugf/L 1.0 10 10
BENZO[G,H,I]JPERYLENE <10 ugfl. 1.0 10 10
NITROBENZENE-D5 81 % 1.0
2-FLUOROBIPHENYL 69 % 1.0
TERPHENYL-D14 35 % 1.0

Report Notes:  J

Page1af 1
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Katahdin

ANALYTICAL SERVICES )
Lab Number : WP-3850-12
CLIENT: Paul Calligan Report Date: 10/06/99
Tetra Tech NUS PO No. : N7912-P99264

1401 Oven Park Dr., Suite 102 Project : CTO #€8
Tallahassee, FL 32308

WICH: ONC CHARLESTON ‘ REPCRT OF ANALYTICAL RESULTS Page 10 of 14
SAMPLE DESCRIPTICON MATRIX SAMPLED BY SAMPLED DATE RECEIVED
21GIM0101 Aqueous P.HALVERSCH, JR 09/08/99  09/09/99
HEBL, J.KRIEGER, T
. THOMPSQON
PARAMETER RESULT UNITS DF *pQL  METHOD AMALYZED BY NOTES
Nitrate as N <0,050 mg/L 1.0 0.050 353.2 09/10/99 KW

Sulfate 5.2 mg/L 1.0 1.0 375.4 09/18/99 VN

* POQL (Practical Quantitaticn Level) represents laboratory reporting limits and may not reflect sanple-
specific reporting limits. Sample-specific limits are indicated by results annotated with '<!' wvali )

LJO/baeajc (dw) /msm

PT10NOW1

oC: MS. IEE IECK
TETRA TECH NUS
FOSTER PIAZA 7 U
661 ANDERSEN DR.

310 Counny Roud Mo, 5 210 Wist Road INe, 5. Porsmouth, NH 03801
P.O. Box 720, Wesbraok, MF 04098 b hatabdinlabrcom Tel: {603) 431-5777  Fax: (603) 436-3356
Tel: {207) B74-2400 Fax: (207) 775-4029

Lalalatelnd d o



1

ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

LabName: __ ENSR Contract: WP3850-12
Lab Code Case No.: SAS NO.: - ‘SD_G NC; -
Matrix: (soil/water) water Lab Sample ID: 990170-3
Samplewt/vol; ____ 325ml___ (g/ml) Lab File ID: ___CFI_011
Level: {low/med) low Date Received:_ 9/10/99
% Moisture: NA Date Analyzed:_ 9/14/99
GC Column: _ Carboxen 1004 __OD: __ 1/18" __ Dilution Factor: 1
Soil Extract Volume: ___ NA__ (i) Soil Aliquot Volume:  NA__ (Jl)
CONCENTRATION UNITS:

CAS NO. COMPQUND {ng/l or PPMv) ___ pofL __ Q

! 74-82-3 Methane 6800 E

o (216LMO101)




4A

VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO.
Lab Name: Katahdin Analytical Services SDG No.: WP3B50 VBLKF10A
Lab File ID: F1805 Lab Sample iD: VBLKF{10A
Date Analyzed: 08/10/99 Time Analyzed: 9:39
GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (Y/N) N

Instrument ID:  5972-F

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S :

Ciient Lak Lab Date Time
Sample 1D Sample ID Data File Injected Injected
LCSF10A LCSF10A F1804 8/10/89 8:45:00 AM
247100201 WP3850-8 - F1806 8/10/99 10:32:00 AM
15LGM0O201 WP32850-9 F1808 0/10/08 11:45:00 AM
15GLMO0301 WP3850-10 F1809 9/M0/99 12:22:00 PM
24GLMO301 . WP3850-11 F1810 9/10/99 12:58:00 PM
- 21GLMO101 WP3850-12 F1811 9/10/99 1:35:00 PM
- 21GLM0601 WP3850-13 F1812 9/10/a8 2:11:00 PM
ot 21GLM0401 WP3850-14 Fi513 5/10/82 2:48:00 PM
24GLM0101 WP3850-15 F1814 9/10/99 3:24:00 PM
24GLMO201 WP3850-16 F1815 9/10/99 4:01:00 PM

[Fo T formaion @My]

FORM IV VOA Page 1



ANALVIACAL SIRVIJLS

( Client:

PAUL CALLIGAN
Tetra Tech NUS

1401 Oven Park Er.
Suite 102
Tallahassee, FL 32308

Proj.1D: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Lab Number:

L4alcyd

-t

Report Date:
PO No.:
Project:

% Solids:

Method:

WP3703-11

LAIDATAS
¥V JIWD

9724199
N7912-P99264
CTO #68

N/A

SW8260

Date Analyzed. 8/26/99

Sample Description Matrix ~ Sampled Date  Rec'd Date Ext. Date Extd By Ext. Method Analyst

21GLM0201 AQ 8/22/99 B8/24/95 8/26/99 HmP 5030 HMP
Sampie Method

Compound Result Units DF PaL PaL

BENZENE <5 ug/L 1.0 = S

TOLUENE <5 ug/L 1.0 S 5

1,2-DIBROMOETHANE <5 ug/L 1.0 5 5

ETHYLBENZENE <5 uglt 10 5 5

NAPHTHALENE <5 ugiL 1.0 5 5

MTBE <5 ugilL 1.0 S 5

TOTAL XYLENES =S ug/h 1.0 5 5

PIBROMOFLUOROMETHANE 84 % 1.0

1,2-DICHLOROETHANE-D4 87 % 10

TOLUENE-DS 98 % 1.0

P-BROMOFLUOROBENZENE 101 % 10

Report Notes:

Pana {1 nf 1



/‘ Katahdin

ANALYVTICAL 3 RVIVES

Client: PAUL CALLIGAN
Tetra Tech NUS
1401 QOven Park Dr.
Suite 102
Tallahassee, FL 32308

Proj. ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Lab Number:  WP3703-11 '
SDG: WP3703 U
Report Date: 9/24/99

PO No. : N7912-P85264

Project; CTO #6868

% Solids: N/A

Method: EPA 8270

Date Analyzed: 9/10/99

Sample Description Matrix Sampled Date Rec’d Date Ext. Date ExtdBy Ext. Method Analyst

24GLM0201 AQ 8/22/99 8/24/99 8/25/99 DS EPA 3510 KRT
Sample Method

Compound Result Units DF PQL PQL

NAPHTHALENE <10 ug/L 1.0 10 10

2-METHYLNAPHTHALENE <10 ug/iL 1.0 10 10

ACENAPHTHYLENE <10 ug/lL 10 10 10

ACENAPHTHENE <10 ug/L 1.0 10 10

FLUORENE <10 ug/L 1.0 10 10

PHENANTHRENE <10 ug/L 1.0 10 10

ANTHRACENE <10 ug/L 10 10 10

FLUORANTHENE <10 uglL 1.0 10 10

PYRENE <10 ugiL 1.0 10 10 \

BENZO[A]JANTHRACENE <10 ugfL 1.0 10 10 u

CHRYSENE <10 ug/L 1.0 10 10

BENZO[BIFLUORANTHENE <10 ugiL 1.0 10 10

BENZO([K]JFLUORANTHENE <10 ugiL 1.0 10 10

BENZO[AJPYRENE <10 ugiL 1.0 10 10

INDENO[4,2,3-CDJPYRENE <10 uglL 10 10 10

DIBENZ|A HIANTHRACENE <10 ugfL 1.0 10 10

BENZOQ|G,H,IJPERYLENE <10 ug/L 1.0 10 10

NITROBENZENE-DS 72 % 1.0

2-FLUOROBIPHENYL 74 % 1.0

TERPHENYL-D14 87 % 1.0

Report Notes:

Page1of 1
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ANALYTICAL SERVIULS

L.‘.‘lient:

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

PAUL CALLIGAN Lab Number: WP3703-12
Tetra Tech NUS sDG; WP3703
1401 Oven Park Dr. Report Date: 9124/99
Suite 102 PO No, : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: N/A
Method: SwWe260
Date Analyzed: 8/26/99
Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst
21GLM0201D AQ 8/22/99 8/24/99 8726199 HMP 5030 HMP
Sampie Method
Compound Result Units DF PaL PaL
BENZENE <3 ugfL 1.0 S S
TOLUENE <5 ug/L 1.0 5 5
1,2-DIBROMOETHANE <3 ug/L 1.0 5 5
ETHYLBENZENE <3 ug/L 1.0 S 5
NAPHTHALENE <5 ug/L 1.0 5 5
MTBE <5 ug/L 10 5 5
TOTAL XYLENES <5 ugiL i0 5 5
DIBROMOFLUOROMETHANE a3 % 1.0
1,2-DICHLOROETHANE-D4 89 % 1.0
TOLUENE-DS8 101 % 1.0
P-BROMOFLUOROBENZENE 95 % 1.0

Report Notes;



ANALVTICAL SERVICLS

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

<

Client: PAUL CALLIGAN Lab Number; WP3703-12
Tetra Tech NUS sha: wpPayna
1401 Oven Park Dr. Report Date; 9/24/99
Suite 102 PO No.: N7912-P89264
Tallahassee, FL 32308 Project: CTO #68

Proj.ID: CNC CHARLESTON % Solids: N/A

Method: EPA 8270
Date Analyzed: 9/8/99
Sample Description Matrix Sampled Date Rec'd Date Ext. Date Extd By Ext. Method Analyst
21GLMD201D AQ B/22/99 8/24/59 8/25/99 Ds EPA 3510
Sampie Method

Compound Result Units DF PAL PaL

NAPHTHALENE <10 ug/L 10 10 10

2-METHYLNAPHTHALENE <10 ugil. 1.0 10 10

ACENAPHTHYLENE <10 ugiL 1.0 10 10

ACENAPHTHENE <10 ug/l. 1.0 10 10

FLUORENE <10 ugiL 1.0 10 10

PHENANTHRENE <10 ugil. 1.0 10 10

ANTHRACENE <10 ug/L 1.0 0 10

FLUORANTHENE <10 ugfL 1.0 10 10

PYRENE <10 ugil. 10 10 10

BENZOJAJANTHRACENE <10 ugfil. 10 10 10

CHRYSENE <10 ug/L 1.0 10 10

BENZO[B]JFLUORANTHENE <10 ug/L 10 10 10

BENZO[K]FLUORANTHENE <10 ugf. 1.0 10 10

BENZO[A]PYRENE <10 ug/L 10 10 10

INDENO{1,2,3-CDJPYRENE <10 ugfl. 1.0 10 10

DIBENZ[A HIANTHRACENE <10 ugiL 10 10 10

BENZO{G,H.I|PERYLENE <10 ug/L 10 10 10

NITROBENZENE-DS 75 % 10

2-FLUOROBIPHENYL 19 % 1.0

TERPHENYL-Di4 87 % 1.0

Report Notes:

Paae {1 of 1



‘,Client:

C

Katahdin

ARALVTICAL SERVIUELYS

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

PAUL CALLIGAN Lab Number: wp3703-10
Tetra Tech NUS EDG: WP3703
1401 Oven Park Dr. Report Date: 9/24/99
Suite 102 PO No, ; N7912-P99264
Tallahassee, FL 32308 Project: CTO#68
Proj. ID: CNC CHARLESTON % Solids: N/A
Method: Swa260
Date Analyzed: 8/26/99
Sample Description Matrix Sampled Date Rec’'d Date Ext. Date Extd By Ext. Method Analyst
21GLMO301 AQ 8/22/99 8/24/99 8/26/99 HMP 5030 HMP
Sampie Method
Compotnd Result Units BF PaL PaL
BENZENE <5 ug/L 1.0 5 5
TOLUENE <5 ug/L 1.0 5 5
1,2-DIBROMOETHANE <5 ug/L 1.0 5 5
ETHYLBENZENE <5 ug/l 1.0 5 5
NAPHTHALENE <5 ug/L 1.0 5 &
MTBE <5 ug/L 1.0 5 5
TOTAL XYLENES <5 ug/t i 5 5
CIBROMOFLUOROMETHANE o % 1.0
1,2-DICHLOROETHANE-D4 88 % 1.0
TOLUENE-D8 100 % 1.0
P-BROMOFLUOROBENZENE 100 % 1.0
Report Notes:

Pama 1 »nf 1



ANREVTHCAL &) RVIVLES

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Client:  PAUL CALLIGAN Lab Number: WP3703-10
Tetra Tech NUS S50G: WpPazoa
1401 Oven Park Dr. Report Date; 9/24/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68

Proj.ID: CNC CHARLESTON % Solids: N/A

Method: EPA 8270
Date Analyzed: 9/8/99
Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy  Ext. Method Analyst
21GLM0301 AQ 8/22/99 8/24/99 8/25/99 Ds EPA 3510 KRT
Sample Method

Compound Result Units DF PaL PQL

NAPHTHALENE <10 ug/l 1.0 10 10

2-METHYLNAPHTHALENE <10 ugfL 1.0 10 10

ACENAPHTHYLENE <10 ug/L 1.0 10 10

ACENAPHTHENE <10 ug/L 1.0 10 10

FLUQORENE <10 ug/L 10 10 10

PHENANTHRENE <10 ug/L 1.0 10 10

ANTHRACENE <10 ugfl 1.0 10 10

FLUORANTHENE <10 ug/L 1.0 10 10

PYRENE <10 ugfl 1.0 10 10

BENZO|AJANTHRACENE <10 ug/L 1.0 10 10

CHRYSENE <10 ug/L 1.0 10 10

BENZO[BIFLUORANTHENE <10 ug/L 1.0 10 10

BENZOIKIFLUORANTHENE <10 uglL 1.0 10 10

BENZO[AJPYRENE <10 ug/L 1.0 10 10

INDENO[1,2,3-CDJPYRENE <10 ug/L 1.0 10 10

DIBENZ|A HJANTHRACENE <10 ugiL 10 10 10

BENZOI|G,H,[IPERYLENE <10 ugiL 10 10 10

NITROBENZENE-DS 72 % 1.0

2-FLUOROCBIPHENYL 79 % 1.0

TERPHENYL-D14 108 % 1.0

Report Notes: .

Pana 1 af 1
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ANALYTLCATD SMFRVICES

Tlient: Paul Calligan
Tetra Tech NUS
1401 Oven Park Dr.
Suite 102
Tallahassee, FL 32308

Proj. ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES

REPORT OF ANALYTICAL RESULTS

Ext. Date

Lab Number: WP3850-14

SDG: WP3850
Report Date: 10/1/99

PO No. : N7912-P99264
Project: CTO #68

% Solids: N/A

Method: SW8260

Date Analyzed: 9/10/99

Sample Description Matrix Sampled Date Rec'd Date Ext'd By Ext. Method Analyst
21GLM0401 AQ 9/8/99 9/9/99 9/10/99 KMC 5030 KMC
Sample Method
Compound Result Units DF PQL PQL
BENZENE <5 ug/l 1.0 5 5
TOLUENE <5 ug/L 1.0 5 5
1,2-DIBROMOETHANE <5 ug/lL 1.0 5 5
ETHYLBENZENE <5 ug/L 1.0 5 5
NAPHTHALENE <5 ug/L 1.0 5 5
MTBE <5 ugfL 1.0 5 5
TOTAL XYLENES <5 ug/L 1.0 5 5
DIBROMOFLUOROMETHANE 96 % 1.0
1,2-DICHLOROETHANE-D4 91 % 1.0
TOLUENE-D8 88 % 1.0
87 % 1.0

P-BROMOFLUOCROBENZENE

w

Report Notes:

Page1of 1
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KATAHDIN ANALYTICAL SERVICES

ANALYLICAL SFRVIGES REPORT OF ANALYTICAL RESULTS
Client: Paul Calligan Lab Number: WP3850-14 "
Tetra Tech NUS SDG: WP3850 r~)
1401 Oven Park Dr. Report Date: 10i5/99
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
% Solids: N/A

Proj. iD: CNC CHARLESTON
Method: EPA 8270

Date Analyzed: 9/16/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst

21GLM0401 AQ 9/8/99 9/9/99 9/10/99 DPD EPA 3510 KRT
Sample Method

Compound Result Units DF PQL PQL

NAPHTHALENE ' <10 ug/lL 1.0 10 10

2-METHYLNAPHTHALENE <10 ugit 1.0 10 10

ACENAPHTHYLENE <10 ug/L 10 10 10

ACENAPHTHENE <10 ug/L 1.0 10 10

FLUORENE <10 ug/L 1.0 10 10

PHENANTHRENE <10 ug/L 1.0 10 10

ANTHRACENE <10 ught 10 10 10

FLUORANTHENE <10 ugfL 1.0 10 10

PYRENE <10 ughl 1.0 16 10

BENZOJA]JANTHRACENE <10 ugfL 1.0 10 10 N J

CHRYSENE <10 ug/L 1.0 10 10

BENZO[BJFLUORANTHENE <19 ugiL 1.0 10 10 e

BENZO[K]JFLUORANTHENE <10 ug/L 10 10 10

BENZO[AJPYRENE <10 ugiL 1.0 10 10

INDENO[1,2,3-CD]PYRENE <10 uglt 1.0 10 10

DIBENZ[A, HIANTHRAGENE <10 ug/t 1.0 10 10

BENZO{G.H,I]PERYLENE <10 ug/l 1.0 10 10

NITROBENZENE-DS 57 % 1.0

2-FLUOROBIPHENYL 54 % 1.0

TERPHENYL-D14 41 % 1.9

Report Notes:

Page1of 1
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r\ ANALYTICAL SERVICES

Iab Murber : WP-3850-14

CLIENT: Paul Calligan Report Date: 10/06/99
Tetra Tech NUS PO No. : N7912-P93264
1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: ONC CHARLESTON REPORT OF ANALYTICAL RESULTS Page 12 of 14
SAMPIE DESCRIPTICH MATRTX SAMPLED BY SEMPIFD DATE RECEIVED
21GIMD401 Agquecus P .HALVERSOM,JR 03/08/99 09/09/99
HEBL, J.KRIEGER, T
- THOMPSCH
PARAMETER RESULT UNITS DF *DOL METHCD  ANALYZED BY NOTES
Nitrate as N <0.050 mg/L 1.0 0.050 353,2 09/10/99 KW
Sulfate 53. mg/L 4.0 1.0 375.4 09/18/99 VN

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
( gpecific reporting limits. Sample-specific limits are indicated by results ammotated with '<' values.
g

10/06/99

LJO/basajc (dw) /msm
PI1ONOWL
CC: M3, LEE ILECK
TETRA TECH NUS
. J/ FOSTER PLRZA 7
661 ANDERSEN DR.

3 Counity Road Ne. 5 210 West Road Ne. 5, Poresmouch, NEH 03801
IO, Box 720, Westbrook., ME (14098 Durpid hatahind abvom Tek: (603) 431-5777  Fax: (603) 436-3350
Tel: (207) 874-2400 Fax: (207} 775-4029

2 YaYatatalr b



1
ORGANICS ANALYSIS DATA SHEET

. EPASAMPLE NO.

LabName:  ENSR Contract: wWP3850-14

Lab Code: Case No.: SAS NO.; B SE)GNC_)ﬁi
Matrix: (soil/water) water Lab Sample 1D: 990170-6
Samplewt/vol: __ 325ml___ (g/ml) Lab File ID: __ CF1_017

Level; (low/med) low Date Received: _9/10/99

% Moisture: NA Date Analyzed:__ 9/14/99

GC Column: _Carboxen 1004 _ OD: ___ 1/16" ____ Dilution Factor; 1

Soil Extract Volume:  NA _ {u) Soil Aliquot Volume: _ NA __ {il)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/ll or PPMv) __ ug/ll Q

J 74-82-8 Methane 2700 . E

(21 6Lmodo!)

C‘\



4A

VOLATILE ORGANICS METHOD BLANK SUMMARY

( Lab Name: Katahdin Analytical Services
Lab File ID: F1805
Date Analyzed: 09/10/99
GC Column: RTX-624 [D: 0.18

Instrument [D:  5972-F

(mm)

SDG No:

WP3850

EPA SAMPLE NO.

VBLKF10A

Lab Sample ID: VBLKF10A

Time Analyzed: 9:39

Heated Purge: (Y/N} N

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S :

Client Lab Lab Date Time

Sample ID Sample ID Data File Injected Injected
LCSF10A LCSF10A F1804 9/10/89 8:45:00 AM
24TL00201 WP3850-8 - F1806 9/10/99 10:32:00 AM
15LGM0201 WP3850-9 F1808 9/10/99 11:45:00 AM
15GLMO3D1 WP3850-10 F1809 9/10/99 12:22:00 PM
24GLMO0301 WP3850-11 F1810 8/10/99 12:58:00 PM
-t 21GLM0101 WP3850-12 F1811 9/10/99 1:35:00 PM
- 21GLM0801 WP3850-13 F1812 9/10/99 2:11:00 PM
P 21GLM0401 WP3850-14 F1813 5/10/99 2:48:00 PM
i 24GLMO101 WP3850-15 F1814 9/10/99 3:24:00 PM
‘ 24GLM0201 WP3850-16 F1815 9/10/99 4:01:00 PM

[F@ffh%f (On @n/y]

FORM IV VOA

Page 1




Chiant: Paul Calligan
Tetra Tech NUS

1401 Quen Parl D,

g iy,

Suke 102
Tallahassee, FL 32308

Prof.ID: CNC CHARLESTON

@3:36PM TETRA TECH MNUS/TRALLAHASSEE, FL

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Lah Number:
EDG:

Report Date:
PO No, :
Project:

% Solids;
Method:

Date Analyzad:

P.22/27

WP3647-7
WP3B47
9/Z3/09
N73912-P83264
CTO #58

N/A

SwWa260
8/21/95

Sample Description Matrix Snmpied Date Rec’d Date Ext. Date Ext'dBy Ext. Method Analyst

21GLMO501 AQ 81699 an7mes 821488 HMP 5020 HMP
Sample Method

Compound Resnit Unls oF QL PQL

BENZENE <5 ug/l 1.6 S 5

TOLUENE <5 ugl 10 5 5

1,2-DIBROMOETHANE <5 ugfl 10 5 S

ETHYLBENZENE <5 up/L 1.0 5 5

NAPHTHALENE <5 ug/l 10 5 5

MTBE < ughL 1.0 5 5

TOTAL XYLENES <5 oL 1o 5 5

DIBROMOFLUOROMETHANE 96 % 10

1.Z2-DICHLORQETHANE-D4 86 % 1.0

TOLUENE-DB 103 % 16

P-BROMOFLUOROBENZENE 95 % 1.0

Report Notes:

Page1ef 1



r99 @3:36PM TETRA TECH NUS/TRLLAHASSEE, FL .
{in KATAHDIN ANALYTICAL SERVICES
REPORT OF ANAL YTICAL RESULTS

Cllent:  Paul Cafligan Lab Numbes:
Telra Tech NUS SDG:
1401 Oven Park Dr, Report Dafe:
Sulte 102 PONo.:
Tallahaseee, FL 32308 Project:
Proj. iD: CNC CHARLESTON % Sollds:
Method:

FP.21-27

WPIB47-7
wWP3gs7
9/23/9
N7$12-POS2654
CTO #68

N/A

EPA 8270

Date Analyzed: W/2/59

Sample Description Matrix ~ Sampled Date Rec'd Date Ext. Date Extd By

Ext.Method  Analyst

21GLMOS01 AQ 816/99 BM17/99 W20/99 DS

SWas1o KRT

Sample Method

Compound Rexsutt Lintts DF PQL Pt
NAPHTHALENE <10 ugll. 1.0 10 10
2-METHYLNAPHTHALENE <10 ugl 1.0 10 10
ACENAPHTHYLENE <10 ugh. 1.0 10 10
AGENAPHTHENE <10 upit 1.0 10 10
FLUORENE <10 ug/l 10 10 10
PHENANTHRENE <10 ugh 1.0 10 10
ANTHRACENE <10 ugl. 10 10 10
FLUORANTHENE <10 upfL 1.0 10 10
PYRENE <10 ug/l 1.0 10 10
BENZOJAJANTHRACENE <10 ugi 1.0 10 10
“HRYSENE <10 updl. 1.0 10 10
ENZO[BIFLUORANTHENE <10 ugil, 10 10 10
BENZOKIFLUORANTHENE <10 ugfl, 10 10 10
BENZO[AIPYRENE <10 ugi. 1.0 10 10
INDENO[1 23 CDJPYRENE <10 ugft. 1.0 10 10
DIBENZIA, HIANTHRACENE <10 ugiL 10 10 10
BENZOJG H IIPERYLENE <10 uglL 10 10 10
NITROBENZENE-DS 60 % 1.0
2-FLUOROBIPHENYL 70 % 10
TERPHENYL-014 76 % 1.0
Report Notes:

e,

.

Page 1 of 1
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Box 720
"”mbmk. ME 04098

Tel: (207) §74-2406

' 99 83 34PI"1 TETRA TECH MUS/TALLAHRSSEE, FL

P.17727

CHAIN of CUSTODY

Fax: (207} 7754020 PLEASE PRINT IN PEN Page_ of |
Cllert : tact F'hone ﬁq, L3 Fax #
Tefrafech AvS 0100 o Yozs ) )
Address ‘JH?’!JA(&_Q‘, A_f_ City _/‘\f A "‘l""f)h Stare C Zip Code f"c""-f@(
Purchase Ordor # Proj. Name/No. = —— L Kalahdin Quote #
Bilt {K¥ different than above) Address
Samptler (Print / Sign) Coples To:
- LAB USE ONLY WORK QRDER #: wP;{g ._\-? _
KATAHDIN PROJECT MANAGER FiL | Ft | Ht | Flit, | Fit | Fit. i | Rt | Fik L)
OYONOYONOYONOYONGOYONOYONDYSNDYON YDN‘DYDN
AEMARKS: T . i ; - : : : j"‘-‘-‘i
mE i
smeenameo. A FEDEX O ues O cuenT } :
aneLn: F{BHO 2 Y FY - | 4 ?
TEMP*C J TEMP BLANK O wwmcT J NOT INTAGT g ;.
* Sample Description I b aI:DI"'_zlma Matrix g:'hgl : Vt
246umel b1 |Ykfuzs | W | ¢ [
24GLMBL e | Aizg | W |
24 GLMNPZA | /1| Wl I
246empyds ) |4 Susi|w | L] 3|2 | i
36Gindi1@ ! | 12| wW |G| 3| 2. 4
Bb6leB8o-00d |y /14w (5] 3|2
21GLNDS 5] Hihe/iz#p) I | S| 3 |2
24T gzl |+ /  |w|2 2
/
/ N
/
/ ]
/ _
/ 1
/ _
/
COMMENTS
Relinquished B: {Signature) ?am { Time Received By: (Signature) |.  Relinquished By: (Signatwre) Date / Time Receaived By: (Signawi) |
%% yd| 24 PH4YEY 31 wp sy o
Relingquished By: (¥ighature) Date i Tima Received By: {Signature) Relinguishad By: (Signature) Date / Time ECeve t (Signature)

I ypp— e —————
JAMYOURCE INC. 23 (207} TH2-90%
N f CHN-OF-CSTOY
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ANALYTICAD NFRVICES

" lient:  Paul Calligan
Tetra Tech NLIS

1401 Oven Park Dr.
Suite 102
Tallahassee, FL 32308

Proj. ID: CNC CHARLESTON

KATAHDIN ANALYTICAL SERVICES

REPORT OF ANALYTICAL RESULTS

Lab Number: WP3850-13

SDG: WP3850
Report Date: 10/1/99

PO No.: N7912-P89264
Project: CTO #68

% Solids: N/A

Method: Swaz60

Date Analyzed: 9/10/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst
21GLMO601 AQ 9/8/99 9/9/99 9/10/99 KMC 5030 KMC
Sample Method

Compound Resuit Units DF PQL PQL
BENZENE <5 ug/L 1.0 5 5
TOLUENE <5 ugl 1.0 5 5
1,2-DIBROMOETHANE <5 ugll 1.0 5 5
ETHYLBENZENE <5 ug/L 1.0 5 5
NAPHTHALENE <5 ugiL 1.0 5 5
MTBE <5 ug/L 1.0 5 5
TOTAL XYLENES <5 ug/L 1.0 5 5
DIBROMOFLUOROMETHANE a5 % 1.0

,2-DICHLOROETHANE-D4 87 % 1.0
TOLUENE-DS 89 % 1.0

88 % 1.0

P-BROMOFLUOROBENZENE

\

Report Notes:

Paae 1 of 1

e



ANALYLICAL SERVICES

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Client: Paul Calligan Lab Number: WP3850-13
Tetra Tech NUS SDG: WP3850
1401 Oven Park Dr. Report Date: 10/5/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68

Proj. ID: CNC CHARLESTON % Solids: N/A

Method: EPA 8270
Date Analyzed: 9/27/99
Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst
21GLMO601 AQ 9/8/99 9/9/99 9/10/99 DPD EPA 3510 KRT
Sampie method

Compound Result Units DF PQL PaL

NAPHTHALENE <10 ug/L 1.0 10 10

2-METHYLNAPHTHALENE <10 ugil 1.0 10 10

ACENAPHTHYLENE <10 ugfl. 1.0 10 10

ACENAPHTHENE <10 ug/L 1.0 10 10

FLUORENE <10 ug/L 1.0 10 10

PHENANTHRENE <10 ug/L 1.0 10 10

ANTHRACENE <id ugii i.0 i0 ic

FLUORANTHENE <10 ug/L 1.0 10 10

PYRENE <10 ug/L 1.0 10 10

BENZO{AJANTHRACENE <10 ugil 1.0 10 10

CHRYSENE <10 ugfL 1.6 10 10

BENZQ[BIFLUORANTHENE <10 ug/L 1.0 10 10

BENZO[KIFLUORANTHENE <10 ug/L 1.0 10 10

BENZOJAJPYRENE <10 ug/L 10 10 10

INDENO[1,2,3-CD]PYRENE <10 ugiL 1.0 10 10

DIBENZ[A,HJANTHRACENE <10 ugiL 1.0 10 10

BENZO{G,H,IJPERYLENE <10 ug/L 1.0 10 10

NITROBENZENE-D5 80 % 1.0

2-FLUOROBIPHENYL 79 Y% 1.0

TERPHENYL-D14 37 % 1.0

Report Notes:

Page 1 of 1
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ANALYTICAL SERVICES

CLIENT: Paul Calligan
Tetra Tech NUS
1401 Oven Park Dr., Suite 102
Tallahassee, FL 32308

WICH: CNC CHARILESTCN

REPORT OF AMALYTICAI, RESULTS

1ab Muber : WP-3850-13
Report Date: 10/06/99

PO No. : N7912-P99264
Project : CID #68

Page 11 of 14

SAMPLE DESCRIPTICN MATRIX, SAMPLED BY SAMPLED DATE RECEIVED
21GIMD601 Acueous P .HALVERSCHN, JR 09/08/99 09,/09/99
HEBL, J .KRIEGER, T
. THOMPSON
PARAMETER RESULT UNITS ©DF *PQL,. METHOD ANALYZED BY NOTES

Nitrate as N
Sulfate

<0,050 mg/L 1.0
64. mg/L 4.0

0.050 353.2 03/10/99 KW
1.0 375.4 09/18/99 VN

* PQL (Practical Quantitation level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' values,

10/06/99

LJO/haeajc (Gw) /mem

PI10ONOWL

C: MS. IEE LECK
TETRA TECH NUS
FOSTER PLAZA 7
661 ANDERSEN DR.

340 Counnty Raad No. 3
7.0, Boua 720, Westbrook, ML 09098
Tel: ¢ 2075 874-2400  Fax: (207) 775-4029

b Aacahdinbabaem

210 West Road No. 5, Portsmouth, WH 03801
Tel: (603) 431+5777  Fax: (603) 436-3356



1

ORGANICS ANALYSIS DATA SHEET

LabName:  ENSR Contract: WP3850-13
Lab Code: Case No.: SAS NO.; S-E;ES_EO“ -
Matrix:. {soil/water) water Lab Sample ID; 990170-5
Samplewt/vol: __ 325ml____ (g/ml) Lab Fite ID: __ CFI_D15
Level: {low/med) low Date Received:; 8/10/99
% Moisture: NA Date Analyzed._ 9/14/99
GC Column: _Carboxen 1004 _ ©D: 116" ___ Dilution Factor: 1
Soil Extract Volume: ___ NA__ (pl) Soil Aliquot Voiume: __ NA_ {pl)
CONCENTRATICN UNITS:

CAS NO, COMPOUND (pg/l or PPMv) _ pg/L ___ Q

74-82-8 Methane 310

(216Lmo601)




4A

VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO.
(, Lab Name: Katahdin Analytical Services SDG No.: WP3850 VBLKF108
Lab File ID: F1805 Lab Sample ID: VBLKF10A
Date Analyzed: 09/10/99 Time Analyzed: 9:39
GC Column; RTX-624 1D: 0.18 (mm) Heated Purge: (Y/N} N

Instrument ID:  5972-F

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S .

Ciient Lab Lab Date Time

Sample ID Sample ID Data File Injected Injected
LCSF10A 1.CSF10A F1804 9/10/99 8:45:00 AM
24TL00201 WP3850-8 - F1806 9/10/99 10:32:00 AM
15LGM0201 WP3850-9 F1808 9/10/99 11:45:00 AM
15GLM0301 WP3850-10 F1809 aMo/oe9 12:22:00 PM
24GLM0301 ] WP3850-11 F1810 8/10/99 12:58:00 PM
- 21GLM0101 WP3850-12 F1811 9/10/99 1:35:00 PM
- 21GLM0501 WP3850-13 F1812 9/10/99 2:11:00 PM
P 21GLMO401 WP3850-14 F1813 6/10/93 2:48:00 PM
. 24GLMO101 WP3850-15 F1814 9M10/99 3:24:00 PM
‘ 24GLM0201 WP3850-16 F1815 9/10/89 4:01:00 PM

[F:@ fIm@ fma‘/ziﬁn @V\ly]

FORM IV VOA Page 1



ahdin KATAHDIN ANALYTICAL SERVICES

T s REPORT OF ANALYTICAL RESULTS
Client: PAUL CALLIGAN Lab Number: WP370313 \ )
Tetra Tech NUS 50G: WP3703
1401 Oven Park Dr. Report Date; 9/24/89
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.1D: CNC CHARLESTON % Solids: N/A
Method: SWa260

Date Analyzed; 8/26/99

Sampfle Description Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst

21GLMO7D01 AQ 8/22/99 8/24/99 8/26/99 HMP 5030 HMP

Sample Method

Compound Result Units DF PQL PQL

BENZENE <5 ug/L 1.0 5 5

TOLUENE <5 ug/L 1.0 5 5

1,2-DIBROMOETHANE <5 ugi. 10 5 5

ETHYLBENZENE <5 ug/lL 1.0 5 5

NAPHTHALENE <5 ug/L 1.0 5 5

MTEE <5 ugiL 10 5 S

TOTAL XYLENES <5 ug/L 10 5 5

DIBROMOFLUOROMETHANE 99 % 10

1,2-DICHLOROETHANE-D4 97 % 1.0 J
TOLUENE-D8 98 % 1.0

P-BROMOFLUOROBENZENE 103 % 1.0

Report Notes: )

Para 1 nf 1



ahdin KATAHDIN ANALYTICAL SERVICES

SaiGa e REPORT OF ANALYTICAL RESULTS
c Client: PAUL CALLIGAN Lab Number: WP3703-13

Tetra Tech NUS soG: WP3703
1401 Oven Park Dr. Report Date: 8/24/199
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68

Proj. ID: CNC CHARLESTON : % Solids: N/A,

Method: EPA 8270

Date Analyzed: 9/8/99

Sample Description Matrix ~ SampledDate  Ree'd Date Ext. Date Ext'dBy  Ext. Method Analyst

21GLMO7DO1 AQ 8/22/99 6/24/99 8/25/99 Ds EPA 3510 KRT

——

Sample Method

Compound Resuft Units DF PaL PQL
NAPHTHALENE <10 ug/L 10 10 10
2-METHYLNAPHTHALENE <10 ug/l 1.0 10 10
ACENAPHTHYLENE <10 ugll 1.0 10 10
ACENAPHTHENE <10 ug/l. 1.0 10 10
FLUORENE <10 ug/lt 1.0 10 10
PHENANTHRENE <10 uglL 1.0 10 10
ANTHRACENE <id ug/L 1.0 10 10
FLUORANTHENE <10 uglL 1.0 10 10
PYRENE <10 ugfL 1.0 10 10
BENZOJAJANTHRACENE <10 uglL 1.0 10 10
CHRYSENE <10 ug/L 1.0 10 10
BENZO[BJFLUORANTHENE <10 ug/L 1.0 10 10
BENZO[KJFLUORANTHENE <10 ug/lL .10 10 10
BENZOJA]JPYRENE <10 uglL 1.0 10 10
INDENO[1,2,3-CD]PYRENE <10 ug/L 1.0 10 10
DIBENZ|A HIANTHRACENE <10 ug/L 1.0 10 10
BENZO[G,H,l|[PERYLENE <10 uglL 1.0 10 10
NITROBENZENE-D5 43 % 1.0

2-FLUOROBIPHENYL #45 % 1.0

TERPHENYL-D14 55 % 10

.«

Report Notes: # .

Pana1nf 1



ahdin  KATAHDIN ANALYTICAL SERVICES

REPORT OF ANALYTICAL RESULTS
Client:  PAUL CALLIGAN Lab Nurnber:  WP3703-13RA
Tetra Tech NUS SDG: WP3703
1401 Oven Park Dr, Report Date: 924/9%
Suite 102 PO No, : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: N/A
Method: EPA 8270

Date Analyzed: 9/3/99

Sample Description Matrix ~ Sampled Date Rec'd Bate Ext. Date ExtdBy Ext. Method Analyst
21GLMO7DO1 AQ 8/22/99 8/24/99 Br25/99 Ds EPA 3510 KRT
Sampie Method
Compound Result Unils DF PQL paL
NAPHTHALENE <10 ug/L 1.0 10 10
2-METHYLNAPHTHALENE <10 ug/L 1.0 10 10
ACENAPHTHYLENE <10 ugll 10 10 10
ACENAPHTHENE <10 ug/L 1.0 10 10
FLUORENE <10 ug/L 1.0 10 10
PHENANTHRENE <10 ugiL 10 10 10
ANTHRACENE <10 ugyL 10 i0 1G
FLUORANTHENE <10 ugll 1.0 10 10
PYRENE <10 ugiL 1.0 10 10
BENZO[A]JANTHRACENE <10 ug/L 10 10 10
CHRYSENE <10 ugll 1.0 10 10
BENZO[BJFLUORANTHENE <10 ugil 1.0 10 10
BENZO[KIFLUCRANTHENE <10 ug/L 1.0 10 10
BENZO[AJPYRENE <10 uglL 1.0 10 10
INDENO[1,2,3-CD]PYRENE <10 uglL 10 10 10
DIBENZ|A,HJANTHRACENE <10 uglL 1.0 10 10
BENZO[G,H,IIPERYLENE <10 ug/t 1.0 10 10
NITROBENZENE-DS 43 % 1.0
2-FLUOROBIPHENYL #42 % 1.0
TERPHENYL-D14 50 % 10

Report Notes:  #

1of 1



C

ANALVTICAT MIRVECLES

KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Client:  PAUL CALLIGAN Lab Number: WP3703-13RE
Tetra Tech NUS SDG: WP3702
1401 Oven Park Dr, Report Date: 9/24/99
Suite 102 PO No. : N7912-P23264
Tallahassee, FL 32308 Project: CTO #68

Proj.1D: CNC CHARLESTON % Solids: N/A

Method: EPA 8270
Date Analyzed: 8/13/98
Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy  Ext. Method Analyst
21GLMOTDO1 AQ 8722199 8/24/99 9/10/99 Ds EPA 3510
Sampie Method

Compound Result Units DF PQL PQL

NAPHTHALENE <10 ug/L 1.0 10 10

2-METHYLNAPHTHALENE <10 ug/L 1.0 10 10

ACENAPHTHYLENE <10 ug/L 10 10 10

ACENAPHTHENE <10 ug/L 1.0 10 10

FLUODRENE <10 ug/L 1.0 10 10

PHENANTHRENE <10 ug/L 10 10 10

ANTHRACENE =10 uglL 1.0 i0 40

FLUORANTHENE <10 ug/L 1.0 10 10

PYRENE <10 ug/L 10 10 10

BENZOJAJANTHRACENE <10 ugil 1.0 10 10

CHRYSENE <10 ug/L 1.0 10 10

BENZO[B]FLUORANTHENE <10 ug/L 1.0 10 10

BENZOIKJFLUORANTHENE <10 ug/L 1.0 10 10

BENZOJA)PYRENE <10 ug/L 1.0 10 10

INDENO[1,2,3-CDJPYRENE <10 ug/L 1.0 10 10

DIBENZ[A,HJANTHRACENE <10 ug/L 1.0 10 10

BENZO|G,H,IIPERYLENE <10 ug/L 1.0 10 10

NITROBENZENE-DS 53 % 1.0

2-FLUOROBIPHENYL 52 % 1.0

TERPHENYL-D14 50 % 1.0

Report Notes:

Dama 1 af 1



KATAHDIN ANALYTICAL SERVICES

L ALETIGAL M RVCLs REPORT OF ANALYTICAL RESULTS
Client:  PAUL CALLIGAN Lab Number: WP3703-14 _ o
Teira Tech NUS sDG: WP3703 :
1401 Oven Park Dr. Report Date: 9/24/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32306 Project: CTO #68
‘%% Solids: N/A

Proj. ID; CNC CHARLESTON
Method: SWa260
Date Analyzed: 8/26/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy  Ext Method Analyst

21GLMOBD1 AQ 8/22/39 8/24/99 8/26/99 HMP 5030 HMP
Sample Method

Compound Result Units DF PaL PQL

BENZENE <5 uglL 1.0 5 5

TOLUENE <5 ug/L 1.0 5 5

1,2-DIBROMOETHANE <5 ug/L 1.0 5 5

ETHYLBENZENE <5 ug/L 1.0 5 5

NAPHTHALENE <5 ug/L 1.0 5 5

MTBE «<5 ugiL 1.0 5 5

TOTAL XYLENES <3 ugiL 1.0 s 5

DIBROMOFLUOROMETHANE g5 % 10

1,2-DICHLOROETHANE-D4 91 % 1.0 \)

TOLUENE-DB 99 % 1.0

P-BROMOFLUOROBENZENE 100 % 1.0

Report Notes: .

Dana il nf 1



KATAHDIN ANALYTICAL SERVICES

A Tea eSS ' REPORT OF ANALYTICAL RESULTS
( Client:  PAUL CALLIGAN Lab Number:  WP3703-14

Tetra Tech NUIS SDG: WF3703
1401 Oven Park Dr. Report Date: 9/24/99
Suite 102 PO No. : N7912-P9o264
Tallahassee, FL 32308 Project: CTO #68

Proj. ID; CNC CHARLESTON % Salids: N/A

Method: EPA 8270

Date Analyzed: 9/9/39

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy Ext. Method Analyst

21GLMOs01 AQ 8/22/99 8/24/99 9/8/99 Ds EPA 3510 KRT

Sample Method

Compound Result Units DF PQL PaL
NAPHTHALENE <10 ug/l, 1.1 10 10
2-METHYLNAPHTHALENE <10 ug/L 11 10 10
ACENAPHTHYLENE <10 ugL 1.1 10 10
ACENAPHTHENE <10 ugfll 1.1 10 10
FLUORENE <10 ug/L 1.1 10 10
PHENANTHRENE <i0 ug/L 11 10 10
ANTHRACENE <i0 ugiL id 10 10
FLUORANTHENE <10 ug/L 1.4 10 10
b PYRENE <10 ugfL 11 10 10
BENZC[A]JANTHRACENE <10 ug/L 11 10 10
CHRYSENE <10 uglL. 1.4 10 10
BENZO[B]JFLUORANTHENE <10 ug/L 1.1 10 10
BENZO{K]FLUCRANTHENE <10 ug/L 1.1 10 10
BENZC{AJPYRENE <10 ug/L i1 10 10
INDENO[4,2,3-CD]PYRENE <10 ug/L 1.4 10 10
DIBENZ{AHANTHRACENE <10 ug/L 1.1 10 10
BENZOQ[G,H,I[PERYLENE <10 ug/L 11 10 10
NITROBENZENE-DS 58 % 1.1
2FLUQROBIPHENYL 60 % 1.1
TERPHENYL-D14 59 % 1.1

Report Notes:  ,Extracted outside of holding time

Pane 1 nf 1



Katahdin KATAHDIN ANALYTICAL SERVICES

AL sk REPORT OF ANALYTICAL RESULTS
Client; PAUL CALLIGAN Lab Number: WP3672-13
Tetra Tech NUS sDG: WP3672 ‘
1401 Oven Park Dr. Report Date: 9/23/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.D: CNC CHARLESTON * Solids: -
Method: SW8250

Date Analyzed: 8/26/98

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy Ext. Method Analyst
21TLOH O SL 8/18/99 8/19/99 8126199 HMP 5035 HMP
Sample Method
Compound Result Units DF PaL PaL
BENZENE <5 ug/Kgdrywt 1.0 5 5
TOLUENE <5 ug/Kgdrywt 1.0 5 5
1,2-DIBROMOETHANE <5 ug/Kgdrywt 1.0 5 5
ETHYLBENZENE <5 ug/Kgdrywt 1.0 5 5
NAPHTHALENE <5 ug/Kgdrywt 1.0 9 5
MTBE <5 ug/Kgdrywt 1.0 5 S
TOTAL XYLENES <5 ugiKgdrywt 1.0 5 5
DIBROMOFLUOROMETHANE a7 % 1.0
1,2-DICHLOROETHANE-D4 85 % 1.0
TOLUENE-D8 101 % 1.0 V
P-BROMOFLUOROBENZENE 103 % 1.0
Report Notes:
Page 1 of 1
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Katahdin RSN CHAIN of CUSTODY

‘Weslbrook. ME 04098

SRRAMARIECARN ©... (207 774020 PLEASE PRINT iN PEN Page_/ofi
Slient,... — Coniaci Phone # Fax #
tra Tech NVS Bror /%ww, (843) H54-- f‘/}f )
Address NH _2/ /rf{/(, /’{ City /V LM r"{E’ ST-C)V[ State % p Code
Purchase Order # Proj. Name / No. Katahdin Quote #
Bill (if ditferent than above) Address
Sampler (Print / Sign) Copies To:
LAB USE ONLY WORK ORDER #: 7 _* A ! . O
KATAHDIN PRO..IEle\.ﬁfN."\g(EiEF!O‘3 Fiit. Fiit. Filt. Filt. Filt. Filt. Filt. Filt, Filt. Filt. |
OYONOYONOYONQYONOYONOYONOYONOYONOYONOYON
REMARKS: o : : ‘
Q,
&‘
SHIPPING INFO: O reEDEX 0 ups O cuenT \ n"-
AIRBILL NO: =
TEMPC O tempBlank (O INTACT O NOT INTACT E "’i \_:‘-::
* Sample Description Dalgolﬂjgme Matrix ggircs". g i N
[4)
N6 GLMEBE elzibey/ 1512 &5 5 2 :
2bLMIgppIM_ Hal 1240 | 2q | 5! % | 7 & M5 /MSD
2% 6(M16Dp) uje/ 1240 ag | 51212
M| epadors g | 5| B |2
LML B 7 1005 ag |5 3|2
seeLMpsd)  Hopd/ots se |5 |2 |2
206LM AP z:}m/u;g ag |5 | 3|2
bGLM #1211 D aﬁm/ =2 |53 |2
[3GLmpspl Pyl | ay | S |3 2
326066/ Waka/1562| aq |5 |3 | 2
216 MPBL | g/;z/%'f//fga ag |53 A
216LMp2bI gl orse ag|5 |3 |2
Qe HBPID Mo |ag|B | B A
6LYITEP] dhofril/sse ag |5 |3 2
GLGLHPE #/ '?,/9%}??//5&‘? <9 |52 |2
2458474 Ao |l |5 4| ] Forh
COMMENTS i
uished By: (Signature) Date / Ti Received By: (Signature) Relinquished By: (Signature) Da Time ed nature)
, { b . L
2 s OO 31092 R 2D 2y (o o
l,vﬁuushed By (Signature) Date / Time Received By: (Signature) Relinquished By: (Signature) Date / Time Received By: {Signature)

I}i’IMSOUFICE INC. T (207) 782-2311
MAM # CHN-OF CSTOY

ORIGINAL



340 County Road Mo. 5
P.O. Box 720
Wesibrook, ME (4098

Katahdin

CHAIN of CUSTODY

NALY AL ST RV Tel: (207) 874-2400
SRR ©.. 07775 4029 PLEASE PRINT IN PEN Page __of
Contact Phone # Fax #
}“‘\ b - j .| N r\ ~ ; -" PPiee I B = T L Ia - A Pl --i“' L‘ - ( ) ( )
Address Cit State Zip Code J
Purchase Order # Proj. Name / No. Katahdin Quote #
Bill {if different than above) Address
Sampier (Print / Sign) Copies To:
WORK ORDER #: _* ANALYSIS AND CONTAINER TAPE
KATAHDIN PROJECT MANAGER
REMARKS: %, 4= E 01510
SHIPPING INFO: 0 FED EX 0 ues O cLENT
<
AIRBILL NO: -
TEMP-C O TEMPBLANK (3 INTACT O NoTINTACT | _ > .2
:J —a.
- Date / Time | No.of| *3 . _
* Sample Description coll'd Matrix | ~o ; | R
~ LIRS PR I
. S . -— ’\‘1 i
IR T 1339/ 100 SG ] N - !
PV T W Ty L e ; / PO : ; hy B
oy i : .
P TR T e ' / Oz ! i *
i .f‘ ‘ y
Ny ) :j!t\ P f',:;..;(:\ | ' \}\ '
= ; f i \)
- . - - H H i ) . P
ST & i /Hd.i., i p .
T e Ll ," /]QI(, X, (e
i T
| - ! ; —
IR IFEEEE oV B /HO-r { A -~
| .
Vi R - jf /3?03 N X -
y -
COMMENTS
o . A — - - - ; T
QC-TL + wiltliszatve TL{KATTeTF R el cenulie Lo JOTHY
Relinquished By: (Signature} Date / Time Received By: (Slgnatu:e) Relinquished By: {Signature) Date / Time Received By: (Sigru—
) - / AT
RV A I 7 2t
Rehnqurshed By: (Slgnature) Date / Time Recelv (Slgnature) o Relinquished By: (Signature) Date / Time Received By: {Signature)
""1"!‘ "J" ;r"_l}
JAMSOURCE INC. "I (207) 782.3311
DUPLICATE

SAM ¥ CHN-OF-CSTOY



340 County Road No. 5
P.O. Box 720
Westbrook, ME G409%

Tek: (207) 874-2400

ANALINTIUAL SURVICES

CHAIN of CUSTODY

Fax: (207) 775-4029 PLEASE PRINT IN PEN Page of
Client Contact Phone # Fax #
[y e IJGC‘J’/\ AAS 77:4? ~ ¢ ) ¢ )
Aduiess =% j 3 A : Ciy 4 3 / A State o Zip Code
S S UMl Ave N %A Ghadeita S.c.
Purchase Order # Proj. Name / No. Katahdin Quote #
Bill {if different than above) Address
’ 4 y fora "
Sampler (Print / Sigﬁw / -\)&h{;%?ér Copies To:
LAB USE ONLY WORK ORDER #: I.AJP 3 8523 4 " 3
KATAHDIN PROJECT MANAGER Filt. Filt. Filt, Filt. Filt. Fit. Filt. Filt. Filt. Filt.
OYONOYONOYONOYONOYONDOYONDYONOYONDYONOYO!
REMARKS: N ‘ iﬁ ) ) . ‘
%2 £ S o ©
SHIPPING INFO: O reD EX 3 ups O cLENT [ 6- ‘ L J'{ Cs b
AIRBILL NO: = 2-—.:8 2" 5 $}: 3
TEMP'C (J TempBLANK (3 INTACT {3 NOT INTACT \(" e | Q_-Q éﬁ
. < -{-2_— v
* Sample Description Dafo‘;l:gme Matrix ggig E7 "§ Q- < 21 2
7 3
2l Mo 101 , ?éﬁ/jo‘{bé-.kl I A VS
26 LM ool /if 33 9|3 |2 3
2161 Ml /121> 13 (RT3
COMMENTS
uighed By: (Signature) Daje, / Time Received By: (Signature) Relinquished By: (Signature} Date / Time Received By: (Signatyre)
m\/ akfir Jagy P 31345 3t
ﬁlinquisﬂed By: (Signature) Date / Time Received By: (Signalure) Relinquished By: (Signature) Date / Time Received)By: (Signature)

e —————————————————
ORMSCURCE INC. T (207) 782-3311
# CHN-OF-CSTOY

ORIGINAL _ _ __



- 340 County Road No. 5

K Bl PO Box 720 CHAIN of CUSTODY
atahdin [Ereegyermm
AR .o 775 4039 PLEASE PRINT IN PEN Page_  of
Client_____, e Contact Phone # ax #
Tt Tealh  NUS Tine - Bon e QY3 SY- ‘/?516—( )
Address Nh’ R lll /@UC’ ILII CIW/A I fﬁ’u’M“! SN State (S . C . Zip Code ;&‘QLLlLOU
Purchase Order # Proj. Name / No. Katahdin Quote #
Bill (if different than above) Address
Sampler (Print / Sign) 3?,\.\!\465 R H u M f # Copies To:
LAB USE ONLY WOHK OFIDEH i w P 3,(42
‘ KATAHDIN PHOJECT MANAGER Filt. Filt. - Filt. |. Filt. Filt, | Filt. : Filt, Filt. Filt,
. . OYONOYONOYONOYONOYONOYONOYONDYONOYON QYO
AEMARKS: : N . : : : : .
“SHIPPING INFO: O FED EX O urs Douent | yf - W -
_AIRBILL NO: _ ...".;cj_,\- V)
TEMPC _ 3 TEMPBLANK  (J INTACT O NOT INTACT E{ ‘.t - 5
* ) T ,-Samplg Descn'ptior;' . 7 Danac;;;lc;me Matrix gfﬁg M § \%
AsLBFTESHE Fe/opoisal | §7IH | /02 pput
AsLBIPSPE /o0 | |14 || Jso,
e L Nl ey Y APy | 11 ) !
RISLTIABT7928: AT SiF || > ppini
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oy K- , /870 Sob= B odso ‘ -
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(!
(ED \\\:%£§\
(NON—-CONTIGUQUS) ) ™~
™~ \
CLOUTER 1SLAND - ‘—-d\
0, ™
(WATER BODIES) A

Bu.‘U.‘nq 24|

COOPER RIVER

—_—

NAVAL REGIONAL
MEDICAL CENTER
(NOT INCLUDED IN
BRAC INVESTIGATIONS

© LEGEND
(BASE WIDE UTILITY SYSTEMS ~ ~ 7
RAILROAD, SEWER SYSTEM) @] ~ STUDY ZONES \ - -
ZONE E
2000 0 2000 RCRA FACILITY mF\l/%g?uléA%{ L
v
SCALE FEET JINVESTIGATION REPORT ZONE BOUNDARIES

# NAVAL BASE CHARLESTON
CHARLESTON, S.C. CWG DATE:09/29/97 |DWG NAME: JEZMAP

SOURCES: SDUTHON, nd. ESE. 1981,




EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEQQ7

Project: ZONE £ — Naval Base Chaneston

Coordnates: 23903068 £, 37453244 N

| pemabicer Choriocfnn GO
VASUOT LISRDSIE, o

e Clagrmbiane 04 £omd mat
Surfaoe Elevation 81 fest st

Started at 450 on -4-96

TOC Elevation 7.90 feet ms/

Compieted at 1610 on +—4-96

Depth to Grondwater: 327 fest TOC Measured: 3/13/96

Oriing Methodt 4.257ID (7.5 00} HSA with spit spoon

Groundwater Elevatione 4,83 feet ms!

Driing Company: Attntic Driling (SC cert #1210)

Tota Wel Deptht 130 feet bgs

Geologist. A Bythe

Wel Screert 30 to 20-feet bgs

5 AGRAM
g 5 g E _ § @ i WELL D]
cb |SulEwl w| 5| 5| 8| 3 GEOLOGIC DESCRIPTION =
0. e =
E = ':l% g o ?‘J | B (2] —
s
Surface conditions: asphall parking lot, I w 3-,
- T
ol 2
] o ™
3 =2 B 8
F 5 o ¢ B g
> I : [
Q. "] [=]
IRLR: , A e [EE <
oL Clay; black Lo dark gray, fat, high organic :3,:3 < | 2
f [N CL content, soft, molst £ bzl
5— i ' . i ;
anink oL |\ Clay: clive~green, sandy, medium plasticity, soft, | | . =}
—— 1|80 o i ret. / e & |
Clay: black to gray-green, fat, high organic ] ¥
contenl, low plasticity, soft, wet-—marsh ciay. e ¥ -
g 5
8| 2 2
: Clay: black to gray—green marsh clay as above, Jid F o
o - -~
J | oL o ..‘ -
1 :
1 &
10 2 |woc| o 19 :
_ 20 3
! Clay; as above, s0ft, moist, increasing in sand . F;
) ;: gIE content al 1.5-12.5' becoming clayey sand.
] " N
m 4'4 N
: afrns]|o :E—l
) g |l ¥
(5]
]
=
15~ a
20+
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EnSafe/Allen & Hoshall slug/bail test analysis Appendix C, Page 1
835 Houston Northeutt Blvd. Suite 113 BOUWER-RICE's method Projoct ZONE E—NAVBASE CHARLESTON
ML Pleasant, SC 29464
{B03)-884-0028 Evaluated by: TKK Date: 13.11.96
Slug Test No, 2 Test conducted on: 21.10.96
NBCE-GDE-007
t[s]
0 7000 14000 21000 28000 35000 42000 49000 55000 63000 70000
100§ = -J-—=——F--——f---=d---——F--—=f-——-d-=—--F====Ff=----1
SO it SRy SO A pas Mt FU I D I A
R (AN Ol | Iy A IO !

e e e e e e e — ] —— e e e ]

10?2z 3---==

103
o RISING HEAD TEST

Hydrauiic conductivity [fUs]; 6.52 x 107

Hydraulic conductivity [ft/day]: 5.63 x 10~-2

L=1061

b=106f

D = 10.6 ft (fuli penetration)
Reff=0,195#




EnSafe/Allen & Hoshall
935 Houston Northcutt Bivd. Suite 113

ML Pleasant, 5C 29464

slug/bail test analysis
BOUWER-RICE's method

Appendix C, Page 1

Project: ZONE E—NAVBASE CHARLESTON

(8023)-884-0029 Evaluated by: TKK Date: 13.11.96
Slug Test No. 1 Test conducted on: 21.10.96
NBCE-GDE-D07
16°
Q
s 10!
102

o FALLING HEAD TEST

Hydraulic conductivity [f's]: 1.13x 10

Hydraulic conductivity [ft/day): 9.76 x 10~-2

L=106H#
b=106ft

D = 10.5 ft (full penetration)

Reff=0.185 ft
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Construction Worker Dermal RBSLs

Kow MW Kp B Tavent c b t* tevent DAevent
cm/thr unitless hrievent hr hr/event

Benzene 199.5262315| 78.1 0.11551543 | 0.3926378565| 2.87E-01 | 6.32E-01| 6.03E-01 6.90E-01 1 eq3.3
Toluene 537.0317964 92.1 0.259561335] 0.958068292 | 3.44E-01 | 1.13E+00| 1.31E+00 1.33E+00 1 eg 3.2
Ethylbenzene | 1412.537645| 106.2 | 0.569219802| 2.256154884 [ 4.13E-01 | 2.36E+00| 4.38E+00 1.70E+00 1 e 3.2
Xylene* 1584.893192| 106.2 |[0.638675123] 2.531447415| 4.13E-01 [ 2.63E+00] 5.31E+00 | 1.72E+00 1 eq 3.2
Naphthalene | 1995.262315| 128.2 | 0.605452393| 2.636638957 [ 5.48E-01 | 2.73E+00| 5.69E+00 | 2.28E+00 1 eq3.2
MTBE 15.136 88.15 0.00769788 | 0.027797704| 3.27E-01 | 3.52E-01 3.20E-01 7.85E-01 1 e 3.3
Chrysene 457088 228.3 0.49 2.847578386( 1.99E+00| 2.93E+00| 6.49E+00 | B.39E+00 1 aq 3.2

BW AT EV ED EF SA CSF derm | Rfd derm | Target RBSL  |RBSL

kg day events/day yrs daysiyr cm® | {mg/kg-day)’ | mg/kg-day | Risk or HQ mg/l. _ |mg/L

Benzene 70 25550 1 1 90 4500 2.99E-02 NA 1.00E-06 8.52E-01
Toluene 70 365 1 1 g0 4500 NA 1.60E-01 1.0 2 40E+01
Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+00
Xylene* 70 365 1 1 90 4500 NA 1.84E+00 1.0 1.02E+02
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+00
MTBE 70 365 1 1 90 4500 NA 5.00E-03 1.0 2.59E+01
Chrysene 70 28550 i i 90 4500 1.46E-02 NA 1.00E-06 3.23E-01

* Kow and MW values for xylene, m-

e
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Minimum Construction Worker RBSLs

Dermal Incidental Ingestion Inhalation Minimum

RBSL RBSL RBSL RBSL

mg/l. mg/L my/l. mg/L
Benzene ~0.85 68.52 0.15 0.15
Toluene 23.98 5677.78 5.38 5.38
Ethylbenzene 6.05 2838.89 14.50 6.05
Xylene 102.33 56777.78 NA* 102.33
Naphthaiene 1.63 1135.56 2.63 1.63
MTBE 25,92 141.94 293.44 25.92
Chrysene 3.23E-01 272.22 2.25E+16 3.23E-01

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

Gy —
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Construction Worker Incidental Ingestion RBSLs

ﬁ

BW AT IR ED EF Target | CSF oral | Rfd oral | RBSL

kg day L/day ViE days/yr | Risk or HQ my/L
Benzene 70 25550 0.01 1 20 1.00E-06 | 2.90E-02 6.85E+01
Toluene 70 365 0.01 1 90 1.0 NA 2.00E-01 | 5677.778
Ethylbenzene 70 365 0.01 1 80 1.0 NA 1.00E-01 | 2838.889
Xylene 70 365 0.01 1 90 1.0 NA 2.00E+00| 56777.78
Naphthalene 70 365 0.01 1 90 1.0 NA 4.00E-02 | 1135.556
MTBE 70 365 0.01 1 90 1.0 NA 5.00E-03 | 141.9444
Chrysene 70 25550 0.01 1 90 1.00E-06 | 7.30E-03 NA 2.72E+02

@“’J oA LA
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Construction Worker Inhalation RBSL3

Chemical Dair Dwater H B’,,_! l)P 0,, L & Deff-cap Deft.s
cmis | cmiis cmem’ emitem® | emllem® | em’fem’ | em’lem* [ em'rem® em'ts cm'ls
Benzene G083 | 1.10E-08| 2.26E.01 0.038 0.342 0.33 0.15 0.48 1.35E-05 1.01E-02
Toluene 0.065 | 940E-08| 3.01E-D1 0.038 0.342 .33 .15 048 1.07E-06 8.20E-03
Ethylbenzene 0.078 8 50E-08 2.80E-D1 0.038 0.342 0.33 016 0.48 8.85E-06 8.22E-03
|xylenes 0.072 | B5S0E-D6| 2.78E-01 0.038 0.342 0.33 0.16 0.48 9.55E-06 7.79E-03
Naphthalene 0.072 | 940E-06| 2DOE-O03 0.038 0.342 .33 315 0.48 5.79E-04 7.83E.03
MTBE 0.102 | 1.05E05( 4.16E-02 0.038 0.342 0.33 0.15 0.48 3.90E-05 1.10E-02
[Chrysens 2.48E-02 | 6.21E06 | 3.02E-18 ©0.038 0.342 0.33 0.16 0.48 251E+11 181E+1D
Chemical hcap hy Deff-ws Ualr Salr Lgw w YFwamb TR [carc) HI [nonc}
om cm cm'ls cmisec cm cm em | maimiimgi.
Benzene 5 117 3.18E-04 225 200 122 1500 1.97€-05 1.00E-06 NA
Taluena 5 117 2.54E-04 225 200 122 1500 2 O9E-05 NA 1
Ethyibenzene 5 117 2. 34E-04 225 200 122 1500 1.79E-05 NA 1
Xylenes 5 117 2.27E-04 225 200 122 1500 1.72E-05 NA 1
Naphthzlene 5 17 5 17E-03 225 200 122 1500 2 B3E-DB NA 1
MTBE 5 117 8.73E-04 225 200 122 1500__| 9.99E-08 NA 1
Chrysene 5 117 1.67E+10)] 225 200 122 1500 3.02E-15 1.00€-08 NA
Chemical TR [carc) HI [nonc) BWadult AT [ sf{core} | Rt-D {nonc) IR air EF ED RBSLair H RBSLwater |
ko yr|Img/xg-dayl” |[mglkg-dny} mday | dayyr | yr mg/m’ | cmfem’ mgiL
Benzene 1.00E-08 NA 70 70 2.80E-02 NA 20 90 1 3.43E-02] 2.268E-01 0.15
Toluene NA 1 70 1 NA, 1.14E-01 20 90 1 1628400 3.01E-01 5.38
Ethylbenzene NA t 70 1 NA, 2.86E-01 20 50 1 A06E+00] 2 BOE.O1 14.50
Xylenes NA 1 70 1 NA, NA* 20 S0 1 NA®"| 278E.01 NA"
Naphthalene NA 1 70 1 NA, 3.71E-04 20 S0 1 527E-03| 2.00E-03 2.63
MTBE NA t 70 1 NA, 8.60E-01 20 80 1 1.22E+(1 4.16E.02 293 443
Chrysens 1.00E-06 Na& 70 70 1.46E-02 NA 20 90 1 6.81E-02| 3.02E-18 2 25E+16

*No inhalation reference dosa |s availebls for xylenas, therefore, ng RBSL can be calculated for xylene.
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SITE 21, BULDING 241, ZONE F, CHARLESTOM NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
SCDHEC UST 10 No, 09868

DOMENICO 'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Site-Specific Target Lavel Caloulations for Groundwater Possibly Impacting the Cooper River

She 21,R%.. 11080

Parsmatar Descriptions:

Unite Parsmatst Duscriptions: Unls
POE = Polm of Exposurs P = 5ol Bulk Denslty glom®
S5TL & Sie-Spscific Target Leval mg/L foc @ Fracton Orgunle Curbon in Soll g-Clg-voll
S5 Looumy = Hydrotstbon Concengeton In Plume Source Ares protective of RBSLa st POE mg/L Oy = Longitudinel Dispershvity = 0.1x m
55 Tloom = Hydroosrbon Concsngetion at Complunes Polnt protective of RBSLs at POE mgiL Ty = Traneverss Disparubsity = a,/3 m
Xpoq w x m Distence from Plume Source 1o POE (siong Canterfine) m a; = Yertcal Dispurslvity = #y/20 m
Xeom = X = Dlatents trom POE tv Complence Polnt (slong Centeriinel m koe = Organic Carbon Pectition Cosficient om®H,00g-C
Y = Bowce Widih (Perpandicular ta Flow Dirsction) m ky = SoB-Watw Sorption Coafficlent gm’.ﬂ.o,rg-.o]
2 w Sowce Depth (Perpanciculsf tv Flow Dirattion In Vst Plane) " om ¥V = Pors Watet Valocity misec
=65 d Hy Cond Y mivec fe » Constuent Reterdetion Fector
| = Groundwater Gradlent cm/em V¥R m Mexinurn Trenaport Rete of Dissolved Conatitvent = (KAHDA m/eee
8 = Porosity in Batweted Zona omem’ REBSL = Rivk-Besed Screaning Leval in Watw Provided by SCDHEC [1698) mg/l
I Diluton & Atanustion wllhou‘TideM Ducey |
Constituent Xpoxy Xm Y z t Ks 1 9 [ oy oy cey foc ko kg v Rc Croe/eounce
ft m m m sae misec mim  cn’lom® Ufﬂl‘l’ m n m g-Clg-soil em’-H;0/g-C cm’-HgO.fg-s misec
1 I | | 1 ] A ] AR ] I - | [ | ] [ ]
Naphthalene | 400 | 121821 8 | 2z | 1.00E+13 | 261E07 | 00202 | 055 | 14 | 2713 | 804 | 1236 | 100602 | 1543 | 16988135 | 9.60E-09 | 43.988 [ 111102
Constituent  Xcowr  Xcowr Y z t Kg i 3] Pe oy oy oty foc kog ko v Ra Ceoe! Coome
K m m m sec misec mim  em¥em®  glom? m m n g-Clg-soil  cm®H,0/g-C ama-Hzolg-I misec
r l ] — - I AR . T I
Naphthalens | 100 [ 20.4804] 15 7 | 1.00E+13 | 261E07 | 00202 | 055 | 14 | 2637 | 879 | 132 |  1.09602 1543 | 16888135 | 9.60E-08 |  43.988 | __ 4.486E-02
Saurce: South Caroling Depsrtment of Haslth and Envirenmaental Control (SCDHEC) 1998, Aitk-Bazed Corrective Action for Petroleusmn Raleases, Burssy of Undsrground Siorege Tank Management.

DDMERICO DILUTION/ATTENUATION MODEL WITHOUY BIDLOGICAL DECAY

_ .
X
R

2ok

repared By: QE % ?Mi ;mltzz’:!; j
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xerf | —=== |xerf
45X

Constituent POE RBSL | S8Tleounce SS5Tleome
mg/L my/L mg/L
Naphthalene 5.010 0.900 0.223
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Predictes Mipration 10 Sxa 21, Rev, 0, 111559

SITE 21, BUILDING 247, ZONE F, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR gROUNDWATER TRANSPORT

Predicted 10-yeer Migration of Constituents in Groundwater

Parametsr Descriptions: Unhe Pararneter Descriptlons: Unie
POE w Polmt of Exponurs Pa = Soll Buk Density glom®
SETL = Bhe-Specific Tarpet Lavel my/l Ipe = Fraction Organio Cerbon In Soll g-Clgeol
SETLyoyay = Hydroowbon Conosntration in Pluma Gource Area protestive of REGLs a1 POE myiL @y = Longhudinel Dispershvity = x/10 m

66 TLcow = Hydrocerbon C stloh at Comph Palnt pr ks of RBGLs wt POE mygiL @y = Traneverse Dlspershrity = @y m

Xpoq = % = Digtwnce from Pluma Souras 10 POE {slang Centerbnae) m a; = Vertonl Disperahivity = /20 m
Xcome = 3 = Distence fom POE to Comphancs Palnt talong Centerline) m koc = Drganie Cerbon Partition Coalfokent o H,0/g-C
Y w Bource Width (Ferpendiouler to Flow Dirsction) m kg = Soll-Weter Sorpllon Coathiciont om’-l'hD.'n--oi
T = Source Depth (Purpendioular 1o Flow Olractlon in Vartos Plans) m V = Pare Water Valochy - musn

Ky = Gwivrated Hydinulie Conduothviry miaag R = ConniMuent Aetardation Feotor

| = Groundvaslsr Gradient emfcm ViR = Maximum Transport Aate of Dissolvad Consthuant = (} /(0R) mivee

B = Porosity i Baturatad Zona om’fom” RBEL = Rbk-Bauwd Scrasning Lavel in Water Provided by SCDHEC (1938) mgiL
IDlutlhn & Attenusiion without Elolollonl Oacay I

Constituent Xpoe Xeoc Y z t Kq i ] P Ty @y az foe koe L v Re Crot/Crounct
ft m m m 240 misec mim  em’cm’ 9"07“3 m m m g-Clg-sail nm’-H,OIg-C om”-H,0/g-sit miseo
i | 1 I I ] | F | | | I I I | |
Naphthalene | 0.44 [093a11] 15 2 | a156408 | 289607 | 00202 | o055 | 14 | 001 | 000 [ 000 |  10sE02 | 1543 | 16.888135 | b5.60F.09 | a3.588 | sa41E02

Source: South Ceroline Dapsriment of Hualth and Environmantsl Control (SCDHEC) 19088, Riak-Basred Correctve A¢¥en for Petoleurn Relesses . Guranu of Undarground Storsgs Tank Menagamant,

DOMENKCE DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent Croynct Cx
_ —_ mgiL myg/l
x Vt Nophthelene 0,160 0.010

Cy 1 » Y L
——— =—eaf ——— |xerf| == |xaf| ——
Coare 2 vt 4@;; T 2 ex

Prepared By: !‘:'[ 3; 5-9&5@ o Reviewed By Zgzz/
& % z/'(‘;@;
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SITE 21, BUILDING 247, ZONE F, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH GAROLINA

DOMENIGO'S DILUTION/ATTENVATION EQUATION FOR OROUNDWATER TRANSPORT

Fredcied wtion 20

Prodicted 20-year Migration of Constituents in Groundwater

[
‘

Ete 21, Rev, @, 1111599

Parsmeter Desariptionw: Unilte Paranuier Desoriptions: Unhy
POE = Point of Exposurs Pu = Soll Buk Denuky glom’®
EETL = She-Bpeoific Target Level mgiL foc = Fractlon Organk Cerbon bn 6ol g-Cigol
E8TLypumce = Hydroosrbon Conosntratlon In Plume Sowres Arep protecthvs of RBELs w1 POE mgil ty » Longhuding Dispsrsivity = /10 m

B8 Tlepe = Hydroosrbon C wtlon =t Complk Polnt p iy mgiL oy » Transversa Disperehvity = ayf3 m

Xpot = ¥ w Divtenca from Plume Gourae to POE (slong Genterfine) m 3 = Yerllosd Disperehity = ay/20 m
Neow = % u Distanos frem POE to Compliancs Polut (along Centarline) m kge = Drgenla Cwrbon Parthion Cosltfcint m’.H,O.’n-c
Y = Souros Widith {Perpendiouter 10 Flow Dirsation] m kp = Boll. Weter SBorption Coetficlent om®H,0/g-soll
1 = Sowos Dapth [Parpandlouiar 10 Flow Dirzotion In Vertiost Mans} m ¥ = Pore Water Velochy mfean

Ky = Eeturated Hydraullc Conduativity misen R = Conmhuent Ruardation Facior

1= Groundweter Gradient em/om ¥, = Maxmum Trensport Rste of Disvolved Constituent = (K J)(BR.} misey

0 = Poroshy in Batutated Zone om’/om” RBSL = Risk:Bassd Boreening Level In Watsr Provided by SCOHEC {1888} mgil
IDnuunn 4 Attenuatlon without Biologlosl Owony

Caonatituent Xror Xpor Y 3 t 8 Py ay ay a; foc koo ko v Rc Cror/Coounce
it m m m seo em’fom® glom®  m m m g-Clg-soil om®-H0/g-C  om®-H;0lg-uoil misec
| ! | | I | ] I I I
Naphthatene | 089 [o027128] 15 | 2 | ease+08 | [ oo202 | o085 | 14 [ 003 | 001 | 000 10002 1543 16668135 | 9.00E03 |  43.988 |  €.1126.02

Soyros: South Carcline Deperimant af Heahh end Enviranmaental Control (ECDHECY 1898, Rfsir-Based Ci

DOMENICO DILUTION/ATTERUATION MODEL WITHOUT BIOLOGICAL DECAY

vve Acton for P

Ralpawes, Butssu ol Undwrground Srersge Tenk Management.

' vi
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Constitusnt Coouncy Cx
mgil mygit
Naphthalene 0.160 0.010
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Leachability Model Site 21.xs DATA ENTAY

Site 21, Rav. 0, 11/5/99

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

gpartment of Health and Environmentai Control (DHEC)

@

Site Data

SITEID #

FACILITY NAME
STREET ADDRESS

17706

COUNTY Charleston

Site 21, Building 241

Charleston Naval Complex, North Charleston, SC

Soil Risk Evaluation Data

Figure

TPH 359 mg/kg
Soii % SAND (Estimated) 10 %
Soil % CLAY (Estimated) 55 %
Worst Case Benzene 0.011 mg/kg Cs
Soil Analyses Toluene mg/kg Cs

Ethylbenzene mg/kg Cs

Xylenes mg/kg Cs

Naphthalene 25.055 mg/kg Cs

MTBE mg/Kg Cs

Chrysene 4.1 mg/kg u
Natural Organic Carbon Content 10945 mg/kg foc
Average Annual Recharge 25 cm Hw
Distance from highest Soil
Impact to water table 46 cm L
Bulk Density of Sail 1.4 g/cc Bd 1
Wetting Front Suction -150 cm Hf 2
Soil Hydraulic Conductivity 1.40E-06 cm/sec Kf 3
Porosity 0.5 decimal % ¢ 4
Residual Water Content 0.08 decimal % Wr 5
List possible human exposure pathways from surface soil.
Soil leaching to groundwater - construction worker in a utility trench.

IN-SITU SOIL RISK EVALUATION u
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Leachability Modal Sitaé 21.xls Benzene Calc Sile 21, Rav, 0, 11/5/99

SOIL LEACHABILITY MODEL FOR BENZENE
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES

SITE INFORMATION:
iding 241 - ST VI a—

Siie: | Sie 21,Bi.lllum§ % Sl N R R

Location: |Charleston Naval Complex, North Charleston, SC -~

REFERENCES:

{1) SCOHEC, RBCA For Petroleum Refeases, June 1995, Appendix B, Figure 1.

{2) SCOHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2.

(3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, input Parameters.
(4) SCDREC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1.

{5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2.

{6) SCDHEC, RBCA For Petroleum Releases, June 1935, Appendix B, Figure 3.

(7} SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4.

(8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5.

INPUT:
COC Chemical of Concern BENZENE
Bd Soil Bulk Density (1) glem3 14
Crsbt Risk Based Screening Level mgn.
Cs Concentration of COC in soil mg'kg 0.011
DAF Difutlon/Attenuation Factor (2) wnitess] 2 ]
foc Organic Carbon Content in Soit (3) mg'kg 10945
H' Henry's Law Conslant (4) uniness
Hf Wetting front suction head (always negative) (5) tm -150
Hw Average Annual Recharge (3} cm 25.00
K! Soil Hydraullc Conductivity (8) cmis 1.40E-06
Koc SollWater Partioning Coefficient (2) mg[____ & ]
L Depth between soil sample with cm 46
greatest COC concentration io groundwater.
< Porostty (7} unitless 0.50
1172 Blodegradation *half fife" (2) days[ 6 ]
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 359
Wr Residual Water Content (8) volume fraction 0.08

20oft3



Leachability Model Site 21.xds Benzens Calc Site 21, Rev. 0, 11/5/99

CALCULATIONS:
Equalion Set | - Delermine soil pore water concentration resulting from physical partioning (Cw).
Step 1 - Calculate the total organic carbon content (fes) of the soil. (.;J
fcs = (foc +TPHA.724)1E-6 = 0.0112 decimal %
Step 2 - Calculate the concentration of COC in soil pore water {Cw) directly in
confact with the contaminate soil.
Cw = Cs*{{Wr *1g/cc+Bd)((Bd*Koc teshWr+{{o-Wr}'H')) = 0.0113 mgl
Equation Set il - Determine the velocity of the soil pore water (Vw)
Step 1 - Calculate the air filled porosity (f) in decimal percent.
f=@-Wr= 042 decimal %

—————————————

Step 2 - Determine the time for water to percolate through the vadose zone soil
{from depth of worst case soil sample to the water table at site).

t = (K (L~{(Hw-H*(In{(Hw+L-HfY(Hw-H)))) = 1,547,722 seconds
Step 3 - Determine the velocity of the water (Vw) in feet per year.

Vi = (L/30.48cmAt)(V31,500,000secyear) = 31 fifyear

Equation Set il - Determine the organlc retardation effect (Vc) of the contaminant. ‘ "
Step 1 - Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil.

Kd = Koc*foc*1E-6 = 0.886545 mlig

Step 2 - Calculate the retardation elfect of natural soil organic matter on COC migration.

Ve = VWit +{(Bd*Kdya)) = 9 fityear

Equation Set iV - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concern.
Step 1 - Calculate the time (Tc) in days required for the COC to reach groundwater.
Tc = 365 day/yr*((L/30.48cm/ftyve) = 6245 days
Step 2 - Calculate estimated concentration of COC in the 501l pore water {Cp) necessary to protect groundwater.

Cp = 104{log (Crsbl}+{Tc/2.3)*(0.693A112))) = 2.2419 mgA

COC concentration in soif pore water (Cw) is less than concentration necessary fo protect groundwaler (Cp). Not necessary to calculate SSTL

30f13



Leachability Model Site 21.xis Benzene Cale Site 21, Rev. 0, 11/5/99

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soil.

‘ . Csstifor BENZENE = Cp*DAF*({{Bd*Koc* fesh+Wr+{FH™')¥(Wr' 1g/cc+Bd)) = 4.361744 mo/kg

|
HI 3Un

anPJZE;Y:/W, Date l[,/ﬁ‘/”
CHECKED BY: Date ‘{/?é 7
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Leachability Moded Sita 21.ds Benzene Surnm,

Site 21, Rev. 0, 11/588

IN-SITU SOIL. RISK EVALUATION

SOUTH CAROLINA
Department of Health and Environmental Control {DHEC)

J

Site Data

SITEID # 17706
FACILITY NAME  Site 21, Building 241

Instructions

Provide results, separately, for each constituent in the worst case soil analysis.

Data

List Constituent: BENZENE
(BTEX, Napth) Table
Bioremediation "half-life" 18 days t 1/2 1
Soil/water partitioning coefficient 81 ml/g K oc 1
esu
Equation Step
Set
Total Organic Carbon Content 0.0112 decimal % fcs | 1
Leachaie Concentration 0.011 mg/l Cw ] 2
Air Filled Porosity 0.42 decimal % f I 1
Infiltration Rate Time 1,547,722 seconds t i 2 J
Velocity of Water 31 ft/year Vw I 3
Soil/Water Distribution Coefficient 0.8865 ml/g Kd N 1
Contaminant Percolation Rate 9 ft/year Ve i 2
Time to Reach Groundwater 62.45 days Tc v 1
Concentration reaching Groundwater 2.24 mg/l Cp v 2
Site Specific Target Level 4.36 mg/kg C sstl Vv
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO
Risk of Human Exposure due to contaminated soil.
YES X NO

Page 2 of 6 Pages

IN-SITU SOIL RISK EVALUATION
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Laachability Model Sita 21.xis Naphth, Calc. Site 21, Rev. 0, 11/5/99

SOIL LEACHABILITY MODEL FOR NAPHTHALENE
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES
C SITE INFORMATION:
Site:|Site 21, Building 241

Location: | Charleston Naval Complex, North Charleston, SC

REFERENCES:

(1) SCDHEC, RBCA For Petroloum Releases, June 1995, Appendix B, Figure 1.

(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2.

{3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters.
{4) SCDHEC, RBCA For Petroleum Releases, June 1595, Appendix B, Table 1,

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2.

(6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 3.

(7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4.

(8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5.

iNPUT:
COC Chemical of Concern NAPHTHALENE
Bd Soil Bulk Density (1) gfem3 14
Crsbl Risk Based Screening Level mgll.
Cs Concentration of COC In soil mg'kg 25.055
DAF Dilutlon/Attenuation Factor (2) unhlﬁsE
foc Organic Carbon Comient in Soii (3) myKg 0S4
) H' Henry's Law Constant (4) unitless
‘_‘ Ht Wetting front suction head (always negative) (5) cm -150
Hw Average Annual Recharge (3} cm 25
KI Soil Hydraulic Conductivity {6) emis 0.0000
Koc Soil/Water Partioning Coefficient (2) mllg
L Depth between soit sample with om 46
greatest COC concentration to groundwater.
@ Porosity (7) unitiess 0.50
1172 Biodegradation *half life” (2) days
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg'kg 359
Wr Residual Water Content (8) volume fraction 0.08
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Leachabilty Mode! Sile 21.xls Maphih. Calc. Sile 21, Rev, 0, 11/5/99

CALCULATIONS:
Equation Set | - Determine soil pore water concentration resulting from physical partioning (Cw). /')

Step 1 - Caicuiate the lofai organic carbon content (fcs) of the soli.

fcs = (foc +TPH/1.724)"1E-6 = 0.0112 decimal %
Step 2 - Calculate the concentration of COC in soil pore water (Cw) directly in
contact with the contaminate soil.
Cw = Cs*{(Wr “1g/cc+Bdy((Bd"Koc feshWr+{{s-Wr}'H'))) = 0.12 mg/l
Equation Set 1l - Determine the velocity of the soil pore water (Vw)
Step 1 - Calculate the air filled porl_:siry (f) in decimal percent.
I=0-Wr= 0.42 decimal %

Step 2 - Determine the time for water to percolate through the vadose zone soil
{from depth of worst case soil sample to the water table at site].

t= (VKN {L{Hw-HN*(In{Hw +{(L-HV{Hw-Hf))) = 1,547,722 seconds

Step 3 - Determine the velocity of the water (Vw) in feet per year,

Vw = (L/30.48cmAtY(t31,500,000sec/ear) = 3 ftyear )

Equation Set Il - Determine the organic retardation effect (V) of the contaminant.
Step 1- Calculate the soiliwater distribution coefficient (Kdj (mlfg) lor uncontaminated soil.

Kd = Koc'foc"1E6 = 16.888135 ml'g

Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration.

144{B4*¥dVe)) = 1 firyear
—_—

= i
SVW i b

*
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Leachability Modal Site 21,xts Maphth. Calc. Site 21, Rev. 0, 11/5/99

Equation Set [V - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concem.,
C' Step 1 - Calculate the time (Tc) in days required for the COC to reach groundwater.
Te = 365 dayfyr*{(L/30.48cmiftyVe) = 865.97 days
Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater.

Cp = 10"(log (Crsbij+{(Te/2.3)*(0.69311/2)) = 44467150  mgh

COC concentration in soil pore water {Cp) is greater than Crsbi, therefore the SSTL must be calculated.

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC In soil.

Csstl for NAPHTHALENE = Cp*DAF*(({Bd"Koc lesHWrHF H™W(Wrio/cc+Bd)) = 14582906.944492 ma/ka

in soil

Vi At

PREPARED BY:
L M. Lhmpl,) o (Y575

5

‘ CHECKED BY: Date q/&/;.y
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Leachability Model Site 21.xis Naphth. Summ,

Site 21, Rev. 0, 11/5/83

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

Department of Health and Environmentai Controi (DHEC)

J

Site Data

SITE ID # 17706
FACILITY NAME Site 21, Building 241

Instructions

Provide results, separately, for each constituent in the worst case soil analysis.

Data
List Constituent: NAPHTHALENE
(BTEX, Napth.) Table
Bioremediation "haif-life" 48 days t 1/2 1
Soil'water partitioning coefficient 1543  ml/g K oc 1
Results
- Equation Step
Set ( 9
Total Organic Carbon Content 0.0112 decimal % fcs I 1
Leachate Concentration 0.116 mg/t Cw | 2
Air Filled Porosity 0.42 decimal % f il 1
Infiltration Rate Time 1,547,722 seconds t I 2
Velocity of Water 31 ft/year Vw i 3
Soil/Water Distribution Coefficient 16.89 ml/g Kd 1 1
Contaminant Percolation Rate 1 ft/year Ve i 2
Time to Reach Groundwater 866 days Tc IV 1
Concentration reaching Groundwater 444,672 mg/l Cp v 2
Site Specific Target Level 1.46E+07 mg/kg C ssti \Y
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO
Risk of Human Exposure due to contaminated soil
YES X NO

IN-SITU SOIL RISK EVALUATION
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21 Leach Model.xds Chrysene Calc Site 21, Rev. 0, 11/10/89

SOIL LEACHABILITY MODEL FOR CHRYSENE
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES
(” SITE INFORMATION:
- Site:

Location: |€

REFERENCES:
{1} SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1.
{2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2,
{3} SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters.
{4} SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1.
{S) SCDHEC, RECA For Petroleum Releases, June 1995, Appendix B, Figure 2.
{6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 3.
{7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4.
{8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5.

INPUT:
COC Chemical of Concern Chrysene
Bd Soil Bulk Density {1} glem3 1.4
Crsbl Riak Based Screening Level mgn]  0.32 |
Cs Concentration of COC in soil mg/kg 4.1
DAF Dilution/Attenuation Factor (2} unitlese
foc Organic Carbon Content In Soil {3} mg/kg 10945
H' Henry's Law Constant {4) unitless
Hi Watting front suction head {alwavs negative] (5} cm -150
Hw Average Annual Recharge (3) cm 25.00
2 Kf Soil Hydraulic Conductivity (6) cmlie 1.40E-06 -
L Koc Soil/Water Partioning Coefficient {2] mllg
L Depth between soil sample with cm 46
greatest COC concentration ta groundwater.,
O Porosity 17} unitiess 0.50
11/2 Biodegradation "half life* (2) deys
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 359
Wr Residual Water Content (8} volume fraction 0.08
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Leachability Model Site 21,xds Chrysena Calc Sita 21, flev. 0, 11/599

CALCULATIONS:
Equation Set 1 - Determine soil pore water concentration resulting from physical partioning (Cw).

Step 1 - Calculate the total organic carbon content (fcs) of the soil. (_)

fes = {foc +TPH/A.724)1E$ = 0.0112 decimal %

Step 2 - Calculate the concentration of COC in soil pore water {Cw) directly in
contact with the contaminate soil.

Cw = Cs*{{Wr 1 g/cc+Bd)/((Bd"Koc*TeshWr{(g-Wry'HY) = 0.0016 mgl

Equation Set i - Determine the velocity of the soil pore water (Vw)
Step 1 - Calculate the air filled porosfty {f) in decimal percent.
f=g-Wr= 0.42 decimal %

Step 2 - Determine the time for water to percolate through the vadose zone soil
{from depth of worst case soil sample to the water table at site).

t = (K {L-{{Hw-HI{In{{Hw+L-HiJ{Hw-R)))) = 1,547,722 seconds
Step 3 - Determine the velocity of the water (Vw) in feet per year,

Vw = (L30.48cm/M)/(1/31,500,000seckyear) = k| fi/year

Equation Set [If - Determine the organic retardation effect (V¢) of the contaminant. u
Step 1 - Calculate the soilwater distribution coefficient (Kd) (ml/g) for uncontamtnated soll.
Kd = Koc*foc*1E-6 = 2686.680035 mlg
Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration.

Ve = Vw/{1+{(Bd"Kd)a)) = 0 fyear

Equation Set IV - Determine biodegradation rates and provide final COC concentration (CY) at depth of concern.
Step 1 - Calculate the time (Tc) in days required for the COC fo reach groundwater.

Tc = 365 daylyr'((L/30.48cmA0Nc) = 13492051  days

Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary 1o protect groundwater.

Cp=104log (Crsbl}+((Tc/23)(0.693M/2)) =  247E+40  mgh

COC concentration In soil pore water {Cw) is lass than concentration necessary to protect groundwater (Cp). No! necessary to calculate SSTL
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Leachability Modal Site 21.xls Chrysene Calc Site 21, Rev. 0, 11/5/99

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soil.

c Csstifor CHYRSENE = Cp*DAP{(Bd*Koc*fes)sWr+{F"H™ )/ (Wr*1 glcc+ B = 1.28E+44 mgkg

in soil

PREPARED B% ) Date ﬁﬁ/éf

CHECKED BY; Date K/W
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Leachabyity Model Site 213ds Chrysene Summ,

S 21, Rev. 0, 11/583

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA
Dapartmant of Health and Environmental Control {DHEC)

®

Site Data

SITEID # 17706
FACILITY NAME  Site 21, Building 241

Instructions

Provide results, separately, for each constituent in the worst case soil analysis.

Data

List Constituent: CHYRSENE

(BTEX, Napth) Table
Bicremediation "half-life" 993 days t 1/2 1
Soil/water partitioning coefficient 245471 ml/g K oc 1
e5u
Equation Step
Set
Total Organic Carbon Content 0.0112 decimal % fcs | 1
Leachate Concentration 0.002 mg/i Cw i P
Air Filled Porosity 0.42 decimal % f I 1
Infiltration Rate Time 1,547,722 seconds  t il 2 \)
Velocity of Water 31 ft/year Vw Il 3
Soil/Water Distribution Coefficient 2686.6801 ml/g Kd 1] 1
Contaminant Percolation Rate 0 ftiyear Ve ] 2
Time to Reach Groundwater 134929.51 days Tc v 1
Concentration reaching Groundwater 2.47E+40 mg/ Cp v 2
Site Specific Target Level 1.28E+44 mg/kg C sstl \Y
conciusions
Does concentration of chemical of concern in soil exceed SSTL? NO
Risk of Human Exposure due to contaminated soil.
YES X NO

IN-SITU SOIL RISK EVALUATION
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